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SPECIFICATION

METHCD OF PEELING ELECTRONIC MEMBER AND LAMINATE

TECHNICAL FIELD
[0001]

The present invention relates to a method of easily
peeling an electronic member without causing any damage
thereto by applying energy, and a laminate.

BACKGROUND ART
[0002]

Conventionally, in a manufacturing process of the IC
chip for instance, in the case of polishing a thick wafer
cut cut from a high purity silicon single crystal or the like
to a predetermined thickness to manufacture a thin wafer,
it is proposed to reinforce the thick wafer by adhering a
supporting substrate thereto in order to facllitate work
efficiency. While the thick wafer and the supporting
substrate need to be firmly adhered to each other during the
polishing process, the obtained thin wafer is required to
be peeled off from the supporting substrate without any

damage once the polishing process is finished.
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Thus, a method of adhering plate-like materials to
each other and then later, easily peeling off one plate-~like
material without damage is being sought.

[0003]

As a peeling method for example, peeling by applying
a physical force may be considered. However, there are cases
in which a serious damage is incurred on an adhered object
when the adhered object is fragile.

[0004]

Another method of peeling can be considered using a
solvent for dissclving the adhesive. This method too,
however, cannot be used in the case where the adhered object
is prone to corrosion by the solvent.

As such, there was a problem that the stronger the
adhesive force of the adhesive used for temporal adhesion
is, the more difficult it is for the adhered object to be
peeled off without being damaged.

[0005]

In oxrder to adhere plate-like materials to each other,
and then later easily peel off one plate-like material
therefrom without causing any damage, it is proposed to use
adhesives, of which the adhesive strength is lowered or lost
through application of energy, such as heat, light,

vibration and ultrasonic waves. Suggested adhesives of which
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the adhesive strength is lowered or lost with the application

of energy include an adhesive including a gas generating

component, an adhesive including heat-expandable

microspheres, and an adhesive of which the adhesive strength

is lowered when an adhesive component is subjected to

crosslinking reaction by application of energy (Patent

Documents 1 toc 8).
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However, even with a self-peeling adhesive, of which
the adhesive strength is lowered by applying energy, the
degree of reduction in the adhesive strength is small.
Therefore, there is a problem that the adhered object cannot
be sufficiently peeled off, or a large amount of energy is
needed to peel off the adhered object, thereby slowing down
the advancing speed of the production process, or the adhered
object is affected by energy of the heat, light, and the like
applied thereto for peeling.

[0008]

The present invention has been made in view of the
above circumstances, and an object thereof is to provide a
method of easily peeling electronic members without any
damage through application of energy, and a laminate which

can be used in the method.

MEANS TO SOLVE THE PROBLEMS
[0009]

The present invention is described hereinbelow.

[1] A method of peeling an electronic member (c) from
a laminate composed of the electronic member (c) adhered to
a supporting substrate (a) via an adhesive film (b), said
adhesive film (b) having a self-peeling adhesive layer on

a surface thereof located on the side of said supporting
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substrate (a) and an exposed region in at least one part of
a surface thereof which is located on the side of said
electronic member (c), the method including:

a step of reducing adhesive strength between said
supporting substrate (a) and said self-peeling adhesive
layer by applying energy on said exposed region;

a step of removing said supporting substrate (a) from
the laminate by further applying energy on said region and
thus further reducing the adhesive strength reduced in said
prior step between said supporting substrate (a) and said
self-peeling adhesive layer from a starting point of an
interface between said supporting substrate (a) and said
self-peeling adhesive layer; and

a step of peeling said electronic member (c) from the
laminate by removing said adhesive film (b) from said
electronic member (c).

[2] A method of peeling an electronic member according
to [1], in which said enexrgy is any one selected from heat,
light, vibration, stress and ultrasonic waves.

[3] Amethod of peeling an electronic member according
to [1] or [2], in which said exposed region in which said
adhesive film (b) is exposed exists along the entire outer

edge of said electronic member (c).



[4] A method of peeling an electronic member according
to any one of [1] to [3], in which said electronic member
(c) is a silicon wafer, a ceramic capacitor or a
semiconductor package.

5 [5] A laminate including:

a supporting substrate (a);

an adhesive film (b); and

an electronic member (c¢) adhered to said supporting
substrate (a) via said adhesive film (b),

10 in which said adhesive film (b) has a self-peeling
adhesive layer on a surface thereof which is located on the
side of said supporting substrate (a) and an exposed region
in at least one part of a surface thereof which is located
on the side of said electronic member (c).

15
ADVANTAGEOUS EFPFECTS OF INVENTION
[0010]

According to the present invention, it is possible to
provide a method of easily peeling off an electronic member,

20 which is an adhered object, from a supporting substrate
without causing any damage to the electronic member, by
applying energy such as heat, light, vibration, stress and
ultrasonic waves, and a laminate which can be used in the

method.
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BRIEF DESCRIPTION OF THE DRAWING
[0011]

The above-described objects and others, features and
advantages shall become more apparent through preferred
embodiments described hereunder and drawings below
associated therewith.

[0012]

[FIG. 1] FIGS. 1l(a) to 1{(d) are schematic
cross-sectional views of a laminate and a procedural
cross—-sectional view of the method of peeling an electzronic
member of the present embodiment.

TFIG. 2] FIGS. 2(a) and 2({(b) are schematic
cross-sectional views of the laminate for explaining the
effects of the present invention,

[FIG. 3] FIGS. 3(i) to 3(ill) are schematic
cross-sectional views of the laminate for explaining the
effects of the present invention.

{FIG. 4] FIG. 4 is a drawing for explaining the method

of evaluating peeling property in Examples.

DESCRIPTION OF EMBODIMENTS

[0013]
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Hereinafter, embodiments of the present invention
will be described with reference to the drawings. In the
drawings, the same reference numerals are given to the same
members, and the description thereof will not be repeated.
[0014]

In the method of peeling an electronic member of the
present embodiment, the electronic member (c¢) is peeled from
a laminate cémposed of the electronic member (c) adhered to
the supporting substrate (a) via the adhesive film (b). The
method of peeling an electronic member of the present
embodiment can be explained by a method of using a laminate
(10) shown in FIG. 1(a). First of all, the laminate used in
the present embodiment will be described below.

[0015]

<Laminate>

The laminate of the present embodiment, as shown in
FIG. 1(a), has an electronic member (16) adhered to a
supporting substrate (12) via an adhesive film (14). The
adhesive film (14) has a self-peeling adhesive layer (17)
on the surface thereof which is located on the side of the
supporting substrate (12) and a region A in which a surface
l4a is exposed which is located on the side of the electronic
member (16).

[0016]
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The region A in the present embodiment is present along
the entire outer edge of the electronic member (16). In the
region A, the larger the area of the surface 1l4a of the
adhesive film 14 is, the lesser the total enexgy needed for
peeling.

The area of the contact surface (equivalent to the area
of the surface 1l4a) between the adhesive film (14) and the
supporting substrate (12) in the region A is preferably 0.01
to 30%, more preferably 0.01 to 20%, and even more preferably
0.01 to 10% with respect to 100 % of the total area of the
contact surface between the adhesive film (14) and the
supporting substrate (12).

[0017]

For example, in a resin sealing process using embedded
Wafer Level Ball Grid Array(eWLB) technology in a
semiconductor manufacturing process, with respect to an
electronic member (16) having a diameter of 300 mm, the
adhesive film (14) is preferably laminated so that ends
thereof are on the outside of ends of the electronic member
(16) by about 5 mm. Further, with respect to an electronic
member (16) having a diameter of 450 mm, the adhesive film
(14) 1s preferably laminated so that the ends thereof are
further on the outer side of the ends of the electronic member

(16) by about 5 mm. In this resin sealing process, the ends
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of the adhesive film {14) are preferably further on the outer
side than the ends of the electronic member (16) by 2% or
more with respect to a distance from the center to the end
of the adhesive film (1l4) and the electronic member (16},
and are more preferably further on the outer side than the
ends of the electronic member (16) by 3% or more with respect
to the distance from the center to the end of the adhesive
film (14) and the electronic member (16).

[0018]

[Electronic member (16) and supporting substrate
(12)]

In this embodiment, the combination of the electronic
member (16) and the supporting substrate (12) is
appropriately selected in accordance with an object used in
the method of peeling an electronic member of the present
embodiment.

[0019]

For instance, when the method of peeling an electronic
member of the present embodiment is used in a wafer support
system, the supporting substrate (12) 1s a hard substrate
such as a glass substrate or a SUS substrate, while the
electronic member (16) is a silicon substrate (silicon

wafer).
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When the method of peeling an electronic member of the
present embodiment is used in ceramic capacitor
manufacturing, the supporting substrate (12) is a plastic
film or the like, and the electronic member (16) is a ceramic
capacitor.

When using the method of peeling an electronic member
of the present embodiment in a resin sealing process using
eWLB technology, the supporting substrate (12) is a quartz
substrate, a glass substrate, or the like, while the
electronic member (16) is a semiconductor package.

[0020]

[Adhesive film (14)]1}

The adhesive film (14) of the present embodiment is
a film having adhesiveness on both sides, and has a
self-peeling adhesive layer (17) {(hereinafter simply
referred tTo as adhesive layer (17)) in which the adhesive
strength is lost or reduced by being subjected to an
application of energy on one side thereof.

[0021]

Examples of energy include light, heat, vibration,
stress and ultrasonic waves. The type of energy used can be
appropriately selected in accordance with the adhesive
constituting the adhesive layer (17) and/or the peeling

process.
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[0022]

Examples of an adhesive constituting the adhesive
layer (17) include an adhesive which generates gas by
application of energy, an adhesive including micro particles
that expand with application of energy, and an adhesive in
which crosslinking reaction is advanced by application of
energy.

[0023]

The adhesive film (14) of the present embodiment has
an adhesive layer (17) on one side of a base film not shown
in the drawing, and an adhesive layer on the other side
thereof, not shown in the drawing. As such, the adhesive film
(14) can have an adhesive layer having different properties
between the surface in contact with the electronic member
(16) and the surface in contact with the supporting substrate
(12).

The adhesive and base f£ilm used for the adhesive film
{14) may be composed of various materials depending on the
application.

[0024]

The base film constituting the adhesive film (14) is
not particularly limited as long as it has flexibility and
heat resistance and light resistance to a degree of not

impairing the mechanical properties during the application
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of energy and the peeling process. General examples of such
base film include, but are not limited to, paper; metal; and
a plastic £film or sheet, a sheet having a network structure,
a sheet with holes composed of resin such as polyester,
polyethylene, polypropylene, polycarbonate olefin-based
resins, polyvinyl chloride, acrylic, ABS, polyethylene
terephthalate (PET), nylon, urethane and polyimide. When it
is desired to prevent light from reaching the adhesive layer
(17), the base film may be made opaque by blending carbon
black.

[0025]

In order to enhance adhesive strength and holding
strength with the adhesive layer (17), a base film may be
used with its surface treated chemically or physically,
which oxidizes the surface of the base film, such as chromic
acid treatment, ozone exposure, flame exposure,
high-pressure electric shock exposure, and ionizing
radiation treatment.

[0026]

The thickness of the base film is not particularly
limited, but generally 500 um or less (for example, 1 to 500
pm) is selected, and is preferably about 1 to 300 pm, and
more preferably about 5 to 250 um. The base film may be a

single layer or a multi-layer.
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[0027]

The adhesive contained in the adhesive layer (17) is
an adhesive that is decreased in or loses adhesive strength
upon application of energy. Such adhesives are preferably
selected from an adhesive containing gas generating
components as mentioned in Patent Documents 1 to 8, an
adhesive containing heat-expandable microspheres and an
adhesive reduced in adhesive strength when adhesive
components are subjected to crosslinking reaction upon the
application of energy.

[0028]

For example, azo compounds, azide compounds and
Meldrum’s acid derxivatives are preferably used as
gas-generating components. Also, those containing inorganic
foaming agents such as ammonium carbonate, ammonium hydrogen
carbonate, sodium hydrogen carbonate and ammenium nitrite,
and organic foaming agents such as alkane chlorofluoride,
hydrazine compounds, semicarbazide compounds, triazole
compounds and N-nitroso compounds may be used. As
heat-expandable microspheres, it is possible to use those
containing substances showing heat expandable properties
within shell-forming substances. As adhesives of which the
adhesive strength is reduced through crosslinking reaction

upon the application of energy, those containing a
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polymerizable oligomer in which the adhesive strength is
reduced by crosslinking polymerization thereof may be used.

In addition, when using the adhesive in manufacture
of a wafer support system or a ceramic capacitor, an adhesive
with less adhesive residue is preferable in view of reusing
the supporting substrate (12).

[0029]

The adhesive used on the surface of the adhesive film
(14) in contact with the electronic member (16) may be
selected from conventionally known adhesives. In particular,
the use of a pressure sensitive adhesive enables excellent
workability in the adhesion process and the peeling process
and leaves less adhesive residue, thereby improving the
yield of the electronic member (16).

[0030]

Examples of pressure sensitive adhesives include
rubber-based pressure sensitive adhesives using
rubber-based polymers such as natural rubber,
polyisobutylene rubber, styrene-butadiene rubber,
styrene-iscprene-styrene block copolymer rubber,
regenerated rubber, butyl rubber, polyisobutylene rubber
and NBR as base polymer; a silicone-based pressure sensitive
adhesive; an urethane-based pressure sensitive adhesive;

and an acrylic pressure sensitive adhesive. The mother agent
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may be composed of one kind or two or more kinds of components.
Particularly preferred are acrylic pressure sensitive
adhesives.

[0031]

The production of acrylic pressure sensitive
adhesives may be suitably selected from known methods such
as solution polymerization, bulk polymerization, emulsion
polymerization and various radical polymerizations. The
resulting adhesive resin may be any of a random copoclymer,
a block copolymer and a graft copolymer.

[0032]

<Method of peeling an electronic member>

In the present embodiment, peeling of the electronic
member (16) is performed using the laminate (10) shown in
FIG. 1(a).

The method of peeling an electronic member of the
present embodiment includes the following steps.

Step 1l: Reducing adhesive strength between the
supporting substrate (12) and the self-peeling adhesive
layer (17) in the region A by applying energy on the region
A (FIG. 1(b}).

Step 2: Removing the supporting substrate (12) by
further applying enexrgy on the region A and thus further

reducing the adhesive strength reduced in the prior step
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between the supporting substrate {12) and said self-peeling
adhesive layer (17) from a starting point of the interface
between said supporting substrate (a) and said self-peeling

adhesive layer (17) (FIG. 1{(c)).

Step 3: Peeling the electronic member (16) by removing
the adhesive film (14} from the electronic member (16) (FIG.
1 (d)).

FEach step is detailed hereinbelow.

[0033]

[Step 1]

First, enexrgy such as light, heat, vibration, stress
and ultrasonic waves i1s applied to the region A of the
laminate (10} shown in FIG. l{a) in order for the adhesive
strength to be reduced or lost in the interface between the
adhesive layer (17) and the supporting substrate (12) of the
adhesive film (14) (FIG. 1l(b)). Adhesion in the interface
should be reduced to less than one fifth of the initial value.
In the region A, the entire adhesive film (14) may be peeled
from the supporting substrate (12), partially peeled from
the supporting substrate (12), or may be reduced in adhesive
strength without being separated. FIG. 1(b) illustrates the
state of the entire adhesive £ilm (14) in the region A peeled

from the supporting substrate (12).
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[0034]

In the region A, it is sufficient to have a part of
the adhesive film (14) peeled from the supporting substrate
(12) or lowered in the adhesive strength. With respect to
100% of contact area of the adhesive layer (17) and the
supporting substrate (12), it is preferable that 10% or more
by area ratio is peeled or the adhesive strength is lowered.
The upper 1imit is 100% by area ratio. The area that is peeled
or is lowered in adhesive strength is not limited to a
specific position on the region A, and it may be a uniform
range from the edge or may be a local range.

[0035]

[Step 2]

As shown in FIG. 1(c), energy is further applied, and
thus from a starting point of the interface between the
supporting substrate (12) and the self-peeling adhesive
layer (17) in the region A reduced in adhesion by Step 1,
the adhesive strength between the supporting substrate (12)
and the adhesive layer (17) is further lowered, thereby
causing the supporting substrate (12) to be peeled from the
adhesive film (14). As a result, the supporting substrate
(12) and the adhesive film (14) are completely separated from

each other.
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In the adhesive film (14), since the surface in contact
with the supporting substrate (12) is the adhesive layer (17)
having self-peeling properties, the energy in Step 2 may be
the same as or different from the energy in Step 2.
[0036]

After Step 2, the electronic member (16) having the
adhesive film (14) adhered thereto is obtained.

[Step 3]

The electronic member (16) can be peeled by removing
the adhesive film (14) from the electronic member (16).

The adhesive used on the surface of the adhesive film
{14) on which the electronic member ({(16) is adhered can be
any commonly used adhesive in accordance with the material
for the electronic member (16) and conditions of the
production process, but it is also possible to use a
self-peeling adhesive, similar to the adhesive used on the
adhesive layer (17), of which the adhesion is reduced upon
application of energy. In the case of using a self-peeling
adhesive, it is possible to reduce the adhesion using the
same or higher intensity of energy as that for the adhesive
used on the surface where the supporting substrate (12) is
adhered.

[0037]
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The method of removing the adhesive £ilm (14) from the
electronic member (16) can be suitably selected depending
on the adhesive used on the surface of the adhesive film (14),
on which the electronic member (16) is adhered. Peeling may
be performed mechanically, or may be performed by reducing
the adhesive strength of the adhesive.

[0038]

In the configuration of the laminate (10), the
adhesive strength of the adhesive layer (17) is sufficiently
reduced by going through Steps 1 and 2, and the electronic
member can be completely peeled off from the supporting
substrate (12) with a small amount of energy. This, as a
result, suppresses damage to the electronic member (16).

This is assumed to be due to the formation of a peeling
starting point, formed by reducing the adhesive strength of
the adhesive layer (17) at the interface between the
supporting substrate (12) and the adhesive layer (17) in the
region A by applying energy in the region A in advance in
Step 1. For example, when the adhesive strength at an end
of the adhesive film (14) in the region A is lowered in Step
l, air or ambient gas is likely to enter the interface between
the supporting substrate (12) and the adhesive layer (17)
from the end (the peeling starting point). Therefore, it

is considered that less energy is needed for the peeling in
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Step 2. As a result, the total energy required for peeling
is reduced.
[0039]

Even when the configuration of the laminate (10) of
the present embodiment is employed, in order to perform
peeling at the interface between the supporting substrate
(12) and the adhesive £ilm (14) without going through Steps
1 and 2 {FIGs. 2(a) and 2{b)), a larger energy is needed than
the total energy regquired for performing peeling through
Steps 1 and 2.

[0040]

Since each laminate shown in FIGs. 3(1i) to 3(iii) does
not have the region A as in the present embodiment, Steps
1 and 2 cannot be applied to the laminates even when the
electronic member (16) and the supporting substrate (12) are
adhered via the adhesive film (14). In the case of the
laminate in FIG. 3(i), a large amount of energy is required
for peeling just as in FIGs. 2. The laminate in FIG. 3(ii)
is not preferable, since it is necessary to match the ends
of the adhesive film (14) and the ends of the electronic
member (16), which is difficult in manufacturing process,
and 1t cannct go through Steps 1 and 2. As for the laminate
in FIG. 3(iii), the adhesive area is smaller, so it may not

be possible to obtain a sufficient initial adhesive strength.
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Also, when using the laminate in FIG. 3(iii) in a resin
sealing process in the semiconductor production, it results
in leakage of the sealing resin, and thus, the laminate of
FIG. 3(iii) is not preferable.

[0041]

The peeling method of the present embodiment is
suitable for producing various articles such as electric
components including a ceramic capacitor, oscillator and a
resistor, display devices including a liguid crystal cell
display and a plasma display, and electronic components
including a seolar cell, a thermal head, a print circuit board
{including a flexible type) and a semiconductor chip. A
component, an article, or a material may be fixed or
temporarily fixed as an adhered object, after which the
adhered object is peeled off without being damaged.
Alternatively, the method includes use as a carrier tape.
In the use as a carrier tape, the carrier tape is in the form
of adhering and holding an adhered object such as a
semiconductor, an electronic memberx, or the like in a release
layer at predetermined intervals during processing or
shipping, and thus, the present method is an effective method
for peeling the above adhered objects.

[(0042]
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In particular, the method is suitable for an adhesive
layer for a protective film or for fixing a wafer in a
semiconductor process, and is suitably used in a Wafer
Support System (WSS) and Embedded Wafer Level Packages
(EWLP) and the like.

[0043]

The material for the adhesive layer (17) and the type
of energy applied can be suitably selected according to the
purposes and manufacturing conditions. When the material of
the supporting substrate (12) transmits light, it is
effective to apply energy by light, and in the case vibration
can be prevented from being unexpectedly applied during the
process, it is effective to apply energy by vibration.
Preferably, applying energy by heat is effective. In the case
of using an adhesive in which adhesive strength is reduced
or lost due to energy by heat, the adhesive in which the
adhesion is reduced at a temperature higher than that of the
heat applied during the manufacturing process should be used.
It is also possible to apply a plurality of types of energy.
[0044)

Having thus described embodiments of the present
invention, these are illustrative of the present invention,
and various other configurations may be adopted other than

those described above.
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It is sufficient that the region A in the present
empbodiment exist along a portion of the outer edge of the
electronic member (16).

The present embodiment has been described by way of
an example in which a self-peeling adhesive layer (17) is
provided on the entire surface of the adhesive film (14) in
contact with the supporting substrate (12}, but it is
sufficient that the self-peeling adhesive layer (17) 1is
provided in the region A of the adhesive film (14).

In the present embodiment, the entire adhesive film
(14) in contact with the supporting substrate (12) may be

formed from the self-peeling adhesive layer (17).

EXAMPLES
[0045]

Hereinafter, more detailed description of the present
invention will be made through Examples, etc., but the scope
of the invention is not limited thereto.

(Peeling property evaluation method)

A laminate composed of a supporting substrate (12)
made of a 100 mm square plate (8SUS304), an adhesive film (14)
obtained from the below-described Production Examples, and
an electronic member (16) made of a circular plate having

a diameter of 80 mm (Ni-plated steel) was used to perform
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the evaluation in peeling properties of the supporting
substrate (12).

An adhesive layer {(17) side, in which the adhesive
strength is reduced by applying energy, of the adhesive film
(14) was adhered on the 100 mm square plate (SUS304) {the
suppeorting substrate (12)). Then, the circular plate having
a diameter of 80 mm (Ni-plated steel) (the electronic member
(16)) was adhered to the other adhesive layer of the
double~-sided adhesive tape (the adhesive film {(14)) to
obtain a laminate. A measuring tool was attached to this
laminate to carry out the peeling property evaluation of the
supporting substrate (12). In Examples, in order to prevent
peeling from occurring at the interface between the
electronic member (16) and the adhesive film (14) in the
course of measuring the peeling strength of the interface
between the supporting substrate {12) and the adhesive film
(14), a reinforced double-sided tape {(product name: P-223,
manufactured by Nitto Denko Corporation) was used for the
measurement.

The measurement sample was placed on a heater block,
was heated for a predetermined period of time, and the
peeling property evaluation was carried out using a tensile
testex.

[0046]
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The laminate was fixed using a tool as shown in FIG.
4, and after performing the treatment described in Examples,
the hook was pulled upwards by the tensile tester to perform
the evaluation of peeling properties. The tensile tester
uses an L-shaped tool having a magnet, and has a structure
in which the magnet deviates at the tensile strength of 50
N or higher. When the magnet deviated, it was evaluated as
“did not peel”.

[0047]

(Production Example 1)

A 500 ml four-necked flask was charged with 100 g of
methylmalonic acid (manufactured by Tokyo Chemical Industry
Co., Ltd.) and 100 g of acetic anhydride. After continued
charging of 0.5 g of 98% sulfuric acid, 75 g of methyl ethyl
ketone was added dropwise over an hour using a dropping
funnel. After stirring for 24 hours at room temperature, 200
g of ethyl acetate and 300 g of distilled water were further
added, and the organic layer was extracted using a separating
funnel. The solvent was distilled off from the obtained
organic layer using an evaporator, thereby obtaining 75 g
of 2-ethyl-2,5-dimethyl-1,3-dioxane-4,6-dione. When the
measurement of H'NMR (300MHz) was made, the following peak

was obtained.
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5 = 1.04-1.12 (m, 3H), 1.57-1.61 (m, 3H), 1.71 (s,
1.1228), 1.77 (s, 1.92H), 1.85-2.16 (m, 2H), 3.53-5.65 (m,
1H)

[0048]

(Production Example 2)

A 500 ml four-necked flask was charged with 92 g of
2-ethyl-2,5-dimethyl-1,3-dioxane-4, 6-dione synthesized in
Production Example 1 and 100 g of dimethylformamide. After
continued charging of 95 g of potassium carbonate, 97 g of
4-chloromethyl styrene was added dropwise over an hour using
a dropping funnel. After stirring for 24 hours at 40°C, 400
g of ethyl acetate was added, and the generated solids were
filtered using a Nutsche filter. Using 300 ml of distilled
water, washing was performed twice in a separating funnel,
and then the solvent was distilled off by an evaporator,
thereby obtaining 132 g of
5-(p-styrylmethyl)-2-ethyl-2, 5-dimethyl-1, 3-dioxane-4, 6-
dione. When measurement was performed at H!NMR (300MHz), the
following peak was obtained;

= 0.43 (t, 8.1Hz, 1.6H), 0.83 (s, 1.3H), 0.94 (t,
8.1Hz, 1.4H), 1.27 {(q, 8 .1Hz, 1.2H), 1.57 (s, 1.7H), 1.75
(s, 3H), 1.80 (g, 8.1Hz, 0.8H), 3.31 (s, 2H), 5.22 {(d, 12.0Hz,
iH), 5.70 (d, 19.5Bz, 1H), 6.65 (dd, 12.0,19.5Hz, 1H), 7.16

(d , 9.0Hz, 2H), 7.31 (d, 9.0Hz, 2H)
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[0049]

{Production Example 3)

In a polymerization reactor, 150 parts by weight of
deionized water and a polymerization initiator composed of
0.625 parts by weight of 4,4'-azobis-4~-cyanovaleric acid
(manufactured by Otsuka Chemical Co., Ltd., product name:
ACVA), 18 parts by weight of n-butyl acrylate and 12 parts
by weight of methyl methacrylate, 3 parts by weight of
2-hydroxyethyl methacrylate, 2 parts by weight of
methacrylic acid and 1 part by weight of acrylamide, 1 part
by weight of polytetramethylene glycol diacrylate
(manufactured by NOF Coxrporation, product name: ADT-250) and
0.75 parts by weight of the benzene ring of an ammonium salt
of sulfuric acid ester of polyoxyethylene nonylphenyl ether
(mean of additional molar number of ethylene oxide: about
20) to which a polymerizable 1-propenyl group is introduced
(manufactured by DSK Co., Ltd., product name: Aqualon HS5-10)
were charged, after which an 8-hour emulsion polymerization
was performed at 70 to 72°C under stirring, from which an
acrylic resin emulsion was obtained. This was neutralized
with 9 wt% aqueous ammonia (pH=7.0) to obtain an
acrylic-based adhesive S with the solid content of 42.5 wt%

(acrylic adhesive S is a pressure sensitive adhesive).

[0050]
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(Production Example 4)

Into a 500 ml four-necked flask, 15 g of
5~ (p-styrylmethyl)-2-ethyl-2,5-dimethyl-1, 3-dioxane-4, 6-
dione synthesized in Production Example 2, 20 g of butyl
acrylate, 63 g of 2-ethylhexyl acrylate, 2 g of methacrylic
acid and 100 g of ethyl acetate were added, and were mixed
at room temperature. Furthermore, 0.2 g of 2,2"'-azobis
valeronitrile was added, and the mixture was heated to 75°C
and continuously stirred for 10 hours, from which an acrylic
adhesive A having a molecular weight of 300,000 was cbtained
(acrylic-based adhesive A is a self-peeling adhesive). The
glass transition point measured by differential scanning
calorimetry (manufactured by Shimadzu Coxporation, DSC-60)
was 14°C.

[0051]

(Production Example 5)

100 parts by weight of the acrylic adhesive S obtained
from Production Example 3 was collected, to which ¢ wt%
aqueous ammonia was further added to adjust the pH to 9.5.
Then, 0.8 parts by weight of an epoxy crosslinking agent
(manufactured by Nippon Shokubai Co., Ltd., product name:
Chemitite Pz-33) was added to obtain an adhesive coating
liquid.

[0052]
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The resulting adhesive coating liquid was applied on
a PET film, of which the surface is release-treated, using
an applicator, to obtain a 10 pm thick dry film, which was
heated at 120°C for 5 minutes to dry the coating liguid. Then,
the film was adhered to each of both sides of the PET film,
which is the base film.

Furthermore, through curing at 60°C for 3 days, the
double-sided adhesive film 1 was obtained (pressure
sensitive adhesive/ base film/ pressure sensitive
adhesive).

[0053]

(Production Example 6)

100 parts by weight of the acrylic adhesive A obtained
from Production Example 4, 2 parts by weight of an epoxy
compound (manufactured by Mitsubishi Gas Chemical Company,
Inc., TETRAD-C) and 50 parts by weight of ethyl acetate were
added to obtain an adhesive coating liquid.

The resulting adhesive coating liquid was applied on
a PET film, of which the surface is release-treated, using
an applicator, to obtain a 10 pm thick dry film which was
heated at 120°C for 5 minutes to dry the coating liquid. Then,
the film was adhered to the surface of the PET film.

Furthermore, 100 parts by weight of the acrylic

adhesive S obtained from Production Example 3 was collected,
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to which 9 wt% aqueous ammonia was added to adjust the pH
to 9.5. Then, 0.8 parts by weight of an epoxy crosslinking
agent (manufactured by Nippon Shokubai Co., Ltd., product
name: Chemitite Pz-33) was added to obtain an adhesive
coating ligquid.

The resulting adhesive coating ligquid was applied on
a PET film, of which the surface is release-treated, using
an applicator, to obtain a 10 um thick dry film which was
heated at 120°C for 5 minutes to dry the coating liquid. Then,
the film was adhered to the other side of the surface on which
a film of acrylic adhesive A on the PET film was adhered.

Further, through curing at 60°C for 3 days, the
double-sided adhesive film 2 was obtained (self-peeling
adhesive/ base film/ pressure sensitive adhesive).

[0054]

{({Example 1)

The acrylic adhesive A side of the double-sided
adhesive film 2 cut into a circle having a diameter of 84
mm was adhered on a 100 mm square plate (SUS304). Then, a
circular plate with a diameter of 80 mm (Ni-plated steel)
was adhered to the other side of the double-sided adhesive
film 2 to obtain a laminate.

The laminate was attached with a measuring tool as

shown in FIG. 4 to obtain a measurement sample.
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In the region A ¢of the double-sided adhesive film, the
area on which the acrylic adhesive A and the 100 mm square
plate are adhered was peeled 100% in area ratio using =a
spatula, and was heated at 210°C for 60 seconds on a heater
block as shown in FIG. 4. Thereafter, evaluation of peeling
properties was performed using the tensile tester. The
evaluation results are shown in Table 1.

[0055]

(Example 2)

The acrylic adhesive A side of the double-sided
adhesive film 2 cut into a circle having a diameter of 86
mm was adhered on a 100 mm square plate (SUS304). Then, a
circular plate with a diameter of 80 mm (Ni-plated steel)
was adhered to the other side of the double-sided adhesive
film 2 to obtain a laminate.

A measuring tool was attached to the laminate as shown
in FIG. 4 to obtain a measurement sample.

In the region A of the double-sided adhesive film, the
area on which the acrylic adhesive A and the 100 mm square
plate are adhered was peeled 100% in area ratio by spatula,
and was heated at 210°C for 60 seconds on a heater block as
shown in FIG. 4 to perform the evaluation of peeling
properties with the tensile tester. The evaluation results

are shown in Table 1.
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[0056]

(Comparative Example 1)

The acrylic adhesive S side of the double-sided
adhesive film 1 cut into a circle having a diameter of 84
mm was adhered on a 100 mm square plate (8SUS304). Then, a
circular plate with a diameter of 80 mm (Ni-plated steel)
was adhered to the other side of the double-sided adhesive
film 1 to obtain a laminate.

A measuring tool was attached to the laminate as shown
in FIG. 4 to obtain a measurement sample.

The measurement sample was heated at 210°C for 60
seconds on a heater block as shown in FPIG. 4 to perform the
evaluation of peeling properties with the tensile tester.
The evaluation results are shown in Table 1.

[0057]

{Example 3)

An adhesive layer side containing heat-expandable
microspheres of a double-sided adhesive film Revalpha 3195V
(manufactured by Nitte Denko Corporation, a self-peeling
adhesive f£ilm), cut into a circle having a diameter of 90
mm, was bonded on a 100 mm square plate (SUS304). A circular
plate having a diameter of 80 mm (Ni-plated steel) was
adhered to the other side of the adhesive layer containing

heat-expandable microspheres of Revalpha.
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A measuring tool was attached to the laminate as shown
in FIG. 4 to obtain a measurement sample.

The measurement sample was heated at 210°C for 20
seconds on a heater block. In the region A of the double-sided
adhesive film, it was confirmed that the area on which the
adhesive layer containing the heat-expandable microspheres
and the 100 mm square plate are adhered was peeled 100% in
area ratio. Then, it was further heated at 210°C for 10
seconds to perform the peeling property evaluation with the

tensile tester. The evaluation results are shown in Table

1.

[0058]

Table 1
Type of Diameter of Peeling
double-sided double-sided Property
adhesive film adhesive film (mm) Evaluation

Example 1 Double-sided 84 Peeled
adhesive film 2

Example 2 Double-sided g6 Peeled
adhesive film 2

Example 3 Revalpha 90 Peeled

Comparative Double-sided 84 Did not peel

Example 1 adhesive film 1

[0059]

(Production Example 7)

A four-necked flask of 500 ml was added with 10 g of
5-(p~styrylmethyl)-2-ethyl-2,5-dimethyl-1, 3-dioxane-4, 6-
dione synthesized in Production Example 2, 20 g of butyl

acrylate, 68 g of 2-ethylhexyl acrylate, 2 g of methacrylic
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acid and 100 g of ethyl acetate, and the mixture was mixed
at room temperature. Further, 0.2 g of 2,2’-azobis
valeronitrile was added, and the mixture was heated to 75°C
and continuously stirred for 10 hours to obtain an acrylic
adhesive B having the molecular weight of 300,000
(acrylic-based adhesive B is a self-peeling adhesive). The
glass transition point measured by differential scanning
calorimetry (manufactured by Shimadzu Corporation, DIC-60)
was =-5°C.

[0060]

{Production Example 8)

100 parts by weight of the acrylic adhesive B obtained
from Production Example 7, 2 parts by weight of an epoxy
compound (manufactured by Mitsubishi Gas Chemical Company,
Inc., TETRAD-C), 50 parts by weight of ethyl acetate and
5-(p-styrylmethyl)-2-ethyl-2,5-dimethyl-1, 3~dioxane-4, 6~
dione synthesized obtained in Production Example 2 were
added to obtain an adhesive coating liguid.

The resulting adhesive coating ligquid was applied on
a PET film, of which the surface is release-treated, using
an applicator, to obtain a 10 um thick dry f£ilm, which was
heated at 120°C for 5 minutes to dry the coating liquid. Then,

it was adhered to the PET film, which is the base film.
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Then, 100 parts by weight of the acrylic adhesive §
obtained from Production Example 3 was collected to which
9 wt¥% aqueous ammonia was added to adjust the pH to 9.5.
Further, 0.8 parts by weight of an epoxy-based crosslinking
agent (manufactured by Nippon Shokubai Co., Ltd., product
name: Chemitite Pz-33) was added, thereby obtaining an
acdhesive coating liquid.

The resulting adhesive coating liquid was applied on
a PET f£film, of which the surface is release-treated, using
an applicator, to obtain a 10 um thick dry £ilm, which was
heated at 120°C for 5 minutes to dry the coating liquid. It
was then bonded to the other side of the surface on which
the acrylic adhesive B film was adhered, on the PET film as
a base film. The resultant was cured at 60°C for 3 days and
the doubled-sided adhesive £film 3 was obtained (self-peeling
adhesive/base film/pressure sensitive adhesive).

[0061]

(Example 4)

An acrylic adhesive B side of the double-sided
adhesive film 3, cut into circle having a diameter of 82 mm,
was bonded on a 100 mm square plate (8US304). Then, a circular
plate having a diameter of 80 mm (Ni-plated steel) was
adhered to the other side of the double-sided adhesive film

3 to obtain a laminate.
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A measuring tool was attached to the laminate as shown
in FIG. 4 to obtain a measurement sample.

In the region A of the double-sided adhesive film 3,
100% in area ratio of the area on which the acrylic adhesive
B and 100 mm square plate are adhered was peeled with a
spatula by applying a force of 5.15 N, after which was heated
at 210°C for 60 seconds on a heater block, and thereafter,
peeling properties were evaluated using the tensile tester.
The evaluation results are shown in Table 2.

The stress of “5.15 N” applied when peeling with a
spatula was calculated as follows.

Peeling strength between the acrylic adhesive B of the
double-sided adhesive f£ilm 3 and the 100 mm sguare plate
(SUS304): 0.5 N / 25 mm

The outer circumference of the double-sided adhesive
film 3: 82m mm

0.5 / 25 x 82n = 5.15 N

Here, the total peeling strength (N) required for the
peeling is the strength required for peeling the region A,
that is, the sum of the stress when peeled with a spatula
and the peeling strength measured with the tensile tester
after heating on a heater block.

[0062]

(Comparative Example 2)
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The acrylic adhesive B side of the double-sided
adhesive film 3 cut into a circle having a diameter of 82
mm was adhered on a 100 mm square plate (SUS304). Then, a
circular plate with a diameter of 80 mm (Ni-plated steel)
was adhered to the other side of the doublie-sided adhesive
film 3 to obtain & laminate.

A measuring tool was attached to the laminate as shown
in FIG. 4 to obtain a measurement sample. The measurement
sample was heated at 210°C for 60 seconds on a heater block
as shown in FIG. 4 to perform the evaluation of peeling
properties with the tensile tester, but peeling did not occur,
and the magnet deviatéd. The evaluation results are shown
in Table 2.

Since peeling did not occur and the magnet was deviated,
in the peeling properties evaluation, the total peeling
strength (N) required for peeling is estimated to be 50 (N)
or more.

[0063]

(Comparative Example 3)

The acrylic adhesive B side of the double-sided
adhesive film 3 cut into a circle having a diameter of 82
mm was adhered on a 100 mm square plate (SUS304). Then, a

circular plate with a diameter of 80 mm (Ni-plated steel)
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was adhered to the other side of the double-sided adhesive
film 3 to obtain a laminarte.

A measuring tool was attached to the laminate to obtain
a measurement sample.

The measurement sample was heated at 240°C for 120
seconds on a heater block, and thereafter, peeling
properties were evaluated using the tensile tester. The
evaluation results are shown in Table 2.

Unlike in Example 4, the region A was not peeled, so
the total peeling strength (N) required for the peeling was
the peeling strength measured with the tensile tester after

heating on a heater block.

[0064]
Table 2
Peeling strength in peeling Strength required for
property evaluation (N} peeling (N)
Example 4 25 30
Comparative Did not peel Over 50
Example 2
Comparative 45 45
Example 3
[0065]

From the results of Example 4 in Table 2, it was
identified that only a small amount of energy is needed for
peeling by going through Steps 1 and 2, but that it takes
a large amount of energy to peel in one step as shown in

Comparative Examples 2 and 3.
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[0066]

(Production Example 9)

Into a four-necked flask of 500 ml, 15 g of
5-(p~-styrylmethyl)-2-ethyl-2,5~-dimethyl-1, 3-dioxane-4, 6-
dione synthesized in Production Example 2, 18 g of butyl
acrylate, 64 g of 2-ethylhexyl acrylate, 2 g of methacrylic
acid, 1 g of 2-hydroxyethyl methacrylate and 100 g of ethyl
acetate were added, and were mixed at room temperature.
Furthermore, 0.2 g of 2,2’ ~azobis valeronitrile was added,
and the mixture was heated to 75°C and continuously stirred
for 10 hours, from which an acrylic adhesive C having a
molecular weight of 300,000 was obtained (acrylic-based
adhesive C is a self-peeling adhesive). The glass transition
point measured by differential scanning calorimetry
(manufactured by Shimadzu Corporation, DSC-60) was 5°C.
[0067]

(Production Example 10)

100 parts by weight of the acrylic adhesive C obtained
from Production Example 9, 1 part by weight of epoxy compound
(manufactured by Mitsubishi Gas Chemical Company, Inc.,
TETRAD-C}, 50 parts by weight of ethyl acetate and 50 parts

by weight of toluene were added to obtain an adhesive coating

liguid.
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The resulting adhesive coating liquid was applied on
a PET film, of which the surface is release-treated, using
an applicator, to obtain a 10 pm thick dry film, which was
heated at 120°C for 5 minutes to dry the coating liguid. Then,
it was adhered to the PET film, which is the base film.

100 parts by weight of the acrylic adhesive S obtained
from Production Example 3 was collected, to which 9 wt$%
agueous ammonia was added to adjust the pH to 9.5. Then, 0.8
parts by weight of an epoxy crosslinking agent (manufactured
by Nippon Shokubai Co., Ltd., product name: Chemitite Pz-33)
was added to obtain an adhesive coating liquid.

The resulting adhesive coating liquid was applied on
a PET film, of which the surface is release-treated, using
an applicator, to obtain a 10 um thick dry film, which was
heated at 120°C for 5 minutes to dry the coating liquid. Then,
it was adhered to the other side of the side on which the
acrylic adhesive C layer was bonded, on the PET film, which
is the base film. Also, it was cured at 60°C for 3 days to
obtain the double-sided adhesive film 4 (self-peeling
adhesive/ base film/ pressure sensitive adhesive).
[0068]

(Example 5)

The acrylic adhesive C side of the double-sided

adhesive film 4 cut into a circle having a diameter of 84



10

15

20

42

mm was adhered on a 100 mm square plate (SUS304). Then, a
circular plate with a diameter of 80 mm (Ni-plated steel)
was adhered to the other side of the double~sided adhesive
film 4 to obtain a laminate.

A measuring tool was attached tc the laminate as shown
in FIG. 4 to obtain a measurement sample.

In the region A of the double-sided adhesive film 4,
100% in area ratio of the area on which the acrylic adhesive
C and 100 mm square plate are adhered was peeled with a
spatula by applying a force of 5.28 N, after which was heated
at 210°C for 60 seconds on a heater block, and thereafter,
peeling properties were evaluated using the tensile tester.
The evaluation results are shown in Table 3.

The stress of “5.28 N” applied when peeling with a
spatula was calculated as follows.

Peeling strength between the acrylic adhesive C of the
double-sided adhesive film 4 and the 100 mm square plate
(SUS304): 0.5 N/ 25 mm

The outer circumference of the double-sided adhesive
film 4: 84nm mm

0.5 / 25 x 84m = 5.28 N

Here, the total peeling strength (N) required for the
peeling is the strength required for peeling the region A,

that is, the sum of the stress when peeled with a spatula
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and the peeling strength measured with the tensile tester
after heating on a heater block.
[0069]

(Example 0)

The acrylic adhesive C side of the double-sided
adhesive film 4 cut into a circle having a diameter of 84
mm was adhered on a 100 mm square plate (SUS304). Then, a
circular plate with a diameter of 80 mm (Ni~plated steel)
was adhered to the other side of the double-sided adhesive
film 4 to obtain a laminate.

A measuring tool was attached to the laminate as shown
in FIG. 4 to obtain a measurement sample.

In the region A of the double-sided adhesive film 4,
75% in area ratio of the area on which the acrylic adhesive
C and 100 mm square plate are adhered was peeled with a
spatula by applying a force of 5 N. Out of the cuter periphery
of the region A of the double-sided adhesive film 4, the
portion which was pulled with the tensile tester was not
peeled, while the remaining area was peeled. After that, the
laminate was heated at 210°C for 60 seconds on a heater block,
and thereafter, peeling properties were evaluated using the
tensile tester. The evaluation results are shown in Table

3.
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The stress when peeling with a spatula was calculated
by the same method as Example 5. Here, the total peeling
strength (N) required for the peeling is the strength
regquired for peeling the region A, that is, the sum of the
stress when peeled with a spatula and the peeling strength
measured with the tensile tester after heating on a heater
block.

[0070]

(Example 7)

The acrylic adhesive C side of the double-sided
adhesive film 4 cut into a circle having a diameter of 84
mm was adhered on a 100 mm sgquare plate (SUS304). Then, a
circular plate with a diameter of 80 mm (Ni-plated steel)
was adhered to the other side of the double-sided adhesive
film 4 to obtain a laminate.

A measuring tool was attached to the laminate as shown
in FIG. 4 to obtain a measurement sample.

In the region A of the double-sided adhesive film 4,
50% in area ratio of the area on which the acrylic adhesive
C and 100 mm square plate are adhered was peeled with a
spatula by applying a force of 5 N. Out of the outer periphery
of the region A of the double-sided adhesive film 4, with
the portion to be pulled by the tensile tester as the center,

the vicinity thereof was peeled. After that, the laminate
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was heated at 210°C.for 60 seconds on a heater block, and
thereafter, peeling properties were evaluated using the
tensile tester. The evaluation results are shown in Table
3.

The stress when peeling with a spatula was calculated
by the same method as Example 5. Here, the total peeling
strength (N) required for the peeling is the strength
reguired for peeling the region A, that is, the sum of the
stress when peeled with a spatula and the peeling strength
measured with the tensile tester after heating on a heater
block.
f0071]

(Example 8)

The acrylic adhesive C side of the double-sided
adhesive film 4 cut into a circle having a diameter of 84
mm was adhered on a 100 mm square plate (SUS304). Then, a
circular plate with a diameter of 80 mm (Ni-plated steel)
was adhered to the other side of the double-sided adhesive
film 4 to obtain a laminate.

A measuring tool was attached to the lLaminate as shown
in FIG. 4 to obtain a measurement sample.

In the region A of the double-sided adhesive film 4,
25% in area ratio of the area on which the acrylic adhesive

C and 100 mm square plate are adhered was peeled with a
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spatula by applying a force of 5 N. Out of the outer periphery
of the region A of the double-sided adhesive £ilm 4, with
the portion to be pulled by the tensile tester as the center,
the vicinity thereof was peeled. After that, the laminate
was heated at 210°C for 60 seconds on a heater block, and
thereafter, peeling properties were evaluated using the

tensile tester. The evaluation results are shown in Table

The stress when peeling with a spatula was calculated
by the same method as Example 5. Here, the total peeling
strength (N) required for the peeling is the strength
required for peeling the region A, that is, the sum of the
stress when peeled with a spatula and the peeling strength
measured with the tensile tester after heating on a heater
block.

[0072]

(Example 8)

The acrylic adhesive C side of the double-sided
adhesive film 4 cut into a circlile having a diameter of 84
mm was adhered on a 100 mm square plate (SUS304). Then, a
circular plate with a diameter of 80 mm (Ni-plated steel)
was adhered to the other side of the double-sided adhesive

film 4 to obtain a laminate.
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A measuring tool was attached to the laminate as shown
in FIG. 4 to obtain a measurement sample.

In the region A of the double-sided adhesive film 4,
12.5% in area ratio of the area on which the acrylic adhesive
C and 100 mm square plate are adhered was peeled with a
spatula by applying a force of 5 N. Out of the outer periphery
of the region A of the double-sided adhesive film 4, with
the portion to be pulled by the tensile tester as the center,
the vicinity thereof was peeled. After that, the laminate
was heated at 210°C for 60 seconds on a heater block, and
thereafter, peeling properties were evaluated using the
tensile tester. The evaluation results are shown in Table
3.

The stress when peeling with a spatula was calculated
by the same method as Example 5. Here, the total peeling
strength (N) required for the peeling is the strength
required for peeling the region A, that is, the sum of the
stress when peeled with a spatula and the peeling strength
measured with the tensile tester after heating on a heater
block.

[0073]
(Comparative Example 4)
The acrylic adhesive C side of the double-sided

adhesive film 4 cut into a circle having a diameter of 84
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mm was adhered on a 100 mm square plate (SUS304). Then, a
circular plate with a diameter of 80 mm (Ni-plated steel)
was adhered to the other side of the double~sided adhesive
film 4 to obtain a laminate.

A measuring tool was attached to the laminate as shown
in FIG. 4 to obtain a measurement sample.

The measurement sample was heated at 210°C for 60
seconds on a heater block, and thereafter, peeling
properties were evaluated using the tensile tester. The
evaluation results are shown in Table 3.

[0074]

(Comparative Example 5)

The acrylic adhesive C side of the double-sided
adhesive film 4 cut into a circle having a diameter of 84
mm was adhered on a 100 mm square plate (SUS304). Then, a
circular plate with a diameter of 80 mm (Ni-plated steel)
was adhered to the other side of the double-sided adhesive
film 4 to obtain a laminate.

A measuring tool was attached to the laminate as shown
in FIG. 4 to obtain a measurement sample.

The measurement sample was heated at 240°C for 120
seconds on a heater block, and thereafter, peeling
properties were evaluated using the tensile tester. The

evaluation results are shown in Table 3.
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{0075]
Table 3
Peeling strength in peeling | Strength required for
property evaluation (N) peeling (N)
Example 5 30 35
Exanple 6 36 39.75
Example 7 33 35.5
Example 8 33 34.25
Exanple 9 35 35.625
Comparative Did not peel -
Example 4
Comparative 45 45
Example 5
[0076]

From the results of Examples 5 to 9, it was identified
that only a small amount of energy is needed when the adhesive
layer (17) in the region A is peeled in a predetermined area
ratio in Step 1, but a lot more enexgy is required when the
adhesive laver (17) is not peeled without performing Step
1 as shown in Comparative Examples 4 and 5.

[0077]

The present application claims priority based on
Japanese Patent Application No. 2013-115704, filed on May
31, 2013, and incorporate everything that has been disclosed

in the patent application herein.
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CLAIMS

1. A method of peeling an electronic member (c) from
a laminate composed of the electronic member {c) adhered to
a supporting substrate (a) via an adhesive film (b), said
adhesive film (b) having a self-peeling adhesive layer on
a surface thereof located on a side that is facing said
supporting substrate (a) and an exposed region in at least
one part of a surface thereof which is located on a side that
is facing said electronic member (c), the method comprising:

a step of reducing adhesive strength between said
supporting substrate (a) and said self-peeling adhesive
layer by applying energy on said exposed region;

a step of removing said supporting substrate (a) from

the laminate by further applying energy on said region and

——————thus-further-reducing-the-adhesive strengthreduced-in-said -

20

prior step between said supporting substrate (a) and said
self-peeling adhesive layer from a starting point of the
interface between said supporting substrate (a) and said
self-peeling adhesive layer; and

a step of peeling said electronic member (c) from the
laminate by removing said adhesive film (b) from said

electronic member (c).
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2. A method of peeling an electronic member according
toclaiml, wherein said energy is any one selected from heat,

light, vibration, stress and ultrasonic waves.

3. A method of peeling an electronic member according
to claim 1 or 2, wherein said exposed region in which said
adhesive film (b) 1s exposed exists along the entire outer

edge of saild electronic member (c).

4. A method of peeling an electronic member according
fto any one of claims 1 to 3, wherein said electronic member
(c} 1s a silicon wafer, a ceramic capacitor or a

semiconductor package.



