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SPECIFICATION

ADHESIVELAMINATEFILMANDMETHODFORMANUFACTURINELECTRONICDEVICE

TECHNICAL FIELD
[0001]
The presentinventionrelatestoanadhesivelamina

a method for manufacturing an electronic device.

BACKGROUND ART
[0002]

Ina step of manufacturing electronic devices, ther
where the characteristics of electronic components

In a step of evaluating the characteristics of elec
components, the characteristics of electronic compo
evaluated, forexample, ata hightemperature ora
Therefore, the deterioration of electronic componen
potential cause for the generation of a defect can
an initial defect of the electronic components is g
early stage, and defective products can be removed.
is possible to efficiently obtain electronic compon
excellent reliability.
[0003]

As a technique relating to acceleration tests for t
above-described evaluation of the characteristics o
components, for example, a technique described in P

1 (Japanese Laid-open Patent Publication No. H10-16

tefiimand

eisacase
are evaluated.
tronic
nents are
lowtemperature.
ts having a
be accelerated,
enerated in an
Therefore, it

ents having

he
f electronic
atent Document

3281) is
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exemplified.
[0004]

Patent Document 1 describes a method for manufactur
semiconductor element in which a semiconductor wafe
plurality of semiconductor elements is formed is di
formed in the semiconductor elements are electrical
one another by pressing contact terminals connected
the electrodes in a state in which positional relat
the diced semiconductor elements are held, and the
elements are inspected in a connected state by an o
characteristic test using the tester, thereby manuf

semiconductor elements.

RELATED DOCUMENT
PATENT DOCUMENT
[0005]
[PatentDocument1] JapaneseLaid-openPatentPubl

H10-163281

SUMMARY OF THE INVENTION
TECHNICAL PROBLEM
[0006]

Accordingtothepresentinventors’studies, regard
for manufacturing an electronic device of the relat
following problems were found.

First, the present inventors found that, in the met

manufacturing an electronic device of the related a

ing a
r on which a
ced, electrodes
ly connected to
to atesterto
ionships among
semiconductor
perating

acturing the

icationNo.

ingmethods

ed art, the

hods for

rt, when the
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characteristics of electronic components are evalua
temperature oralowtemperature, anadhesive film

fix the electronic components deforms or melts. In
positions of the electronic components on the adhes
deviated, and it becomes impossible to successfully
electronic components afterwards.

[0007]

Furthermore, according to the present inventors’ st
was clarified that, when the heat resistance of the
is enhanced in order to suppress the deformation or
adhesive film, the deformation or melting of the ad
suppressed,andthepositionaldeviationoftheele
is redressed; however, conversely, the stretch prop
flexibility of the adhesive film deteriorates, and
impossible to successfully pick up the electronic ¢
afterwards.

Thatis,foradhesivefiimsoftherelatedart, the
for improvement in a property of picking up electro
after the evaluation of the characteristics of the
components at a high temperature or a low temperatu
[0008]

Therefore inthemethodsformanufacturinganelec
of the related art, from the viewpoint of successfu
electronic components, as shown in Fig. 3, itis ne
temporarily pick up electronic components 70A on an
50A to a tray 80A or the like, then, again, move th

components 70A using a robot, dispose the electroni

ted at a high

thattemporarily

this case, the
ive film are

pick up the

udies, it
adhesive film
melting of the
hesive film is
ctroniccomponents
erty or
it becomes

omponents

rewasaroom
nic components
electronic

re.

tronicdevice
Ily picking up
cessary to
adhesive film
e electronic

c components on
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a stage 90A, evaluate the characteristics of the el
components 70Aatahightemperatureoralowtempe
again,movetheelectroniccomponents70Atothetr
using the robot, which complicates steps.

That s, the present inventors found that there is
improvement for the methods for manufacturing an el
of the related art from the viewpoint of satisfying
simplification of the characteristic evaluation ste
components and a property of picking up electronic

[0009]

The present invention has been made in consideratio

above-describedcircumstancesandprovidesanadhes
of simplifying a characteristic evaluation step of
components and capable of accurately picking up ele

components.

SOLUTION TO PROBLEM
[0010]

The present inventors repeated intensive studies in
achieve the above-described object. As a resullt, t
inventors found that, when, as a film that temporar
electronic component, an adhesive laminate film hav
heat-resistantresinlayer, aflexible resinlayer,
resin layer in this order, in which a peel strength
heat-resistant resin layer and the flexible resin |
a specific condition, is used, and the heat-resista

is peeled off before a pick-up step of the electron

ectronic
rature,andthen,

ay80Aorthelike

aroom for
ectronic device
both the
p of electronic

components.

n of the
ivefilmcapable
electronic

ctronic

order to
he present
ily fixes an
ing a
andanadhesive
between the
ayer satisfies
nt resin layer

iccomponent, it
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is possible to satisfy both the simplification of a

evaluationstepoftheelectroniccomponentsanda

up the electronic components and completed the pres

[0011]
Accordingtothepresentinvention,adhesivelamina

methods for manufacturing an electronic device desc

characteristic

propertyofpicking

ent invention.

tefilmsand

ribed below are

provided.
[0012]

[1] An adhesive laminate film having a heat-resista nt resin
layer, a flexible resin layer, and an adhesive resi n layer in this
order,

in which a peel strength P o between the heat-resistant resin

layer and the flexible resin layer, which is based
measured using a method described below, is equal t
0.01N/25mmandequaltoorlessthan2.0N/25mm,
P,betweentheheat-resistantresinlayerandthefle
afterathermaltreatmentofthe adhesivelaminate
fourhoursisequaltoormorethan0.05N/25mman
than 1.5 N/25 mm,

(method for measuring peel strength)

the adhesive laminate film is attached to a silicon
that the adhesive resin layer comes into contact wi
wafer. Next, the heat-resistantresin layeris pee
flexibleresinlayerusingatensiletesterinal8
under conditions of 25°C and a tensile rate of 300
strength (N/25 mm) at this time is measured twice,

value is regarded as the peel strength.

onJIS 20237 and

0 or more than
andapeelstrength
xibleresinlayer
filmat160°Cfor

dequaltoorless

wafer so
th the silicon
led off fromthe
0-degreedirection
mm/minute, a

and an average
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[2] The adhesive laminate film according to [1],
in which a tensile elastic modulus (E’) of the flex
layer at 160°C, which is based on JIS K7161 and mea
conditions of a sample width of 10 mm, an inter-chu
30 mm, and atensile rate of 300 mm/minute, is equa
1 MPa and equal to or less than 300 MPa.
[3]
The adhesive laminate film according to [1] or [2],
in which a melting point of the heat-resistant resi
equal to or higherthan 200°C or the heat-resistant
no melting point.
[4]
The adhesive laminate film according to any one of
in which a melting point of the flexible resin laye
to or higher than 100°C and equal to or lower than
[5]
The adhesive laminate film according to any one of
in which a heat-resistant resin that configures the
heat-resistant resin layer includes one or more sel
group consisting of a polyimide, a polyamide, and a
[6]
The adhesive laminate film according to any one of
in which a flexible resin that configures the flexi
layer includes one or more selected from the group
polyester-based elastomer, a polyamide-based elasto

polyimide-based elastomer, and a polybutylene terep

[7]

ible resin
sured under
ck distance of

[to ormorethan

nlayeris

resinlayer has

[1]to[3],
ris equal

250°C.

[1]to[4],

ected from the

polyester.

[1]to[5],
ble resin
consisting of a
mer, a

hthalate.
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The adhesive laminate film according to any one of

the film further having an adhesive layer between t
heat-resistant resin layer and the flexible resin |

[8]

The adhesive laminate film according to [7],

inwhichtheadhesivelayerincludesa(meth)acryli

[9]

The adhesive laminate film according to [8],

in which the (meth)acrylic adhesive includes a (met
adhesive resin and a crosslinking agent, and

a content of the crosslinking agent in the (meth)ac
adhesive is equal to or more than 5 parts by mass w
100 parts by mass of the (meth)acrylic adhesive res

[10]

The adhesive laminate film according to [9],

in which the crosslinking agent includes one or mor
from an epoxy-based compound, an isocyanate-based c
aziridine-based compound.

[11]

The adhesive laminate film according to [9] or [10]

in which the (meth)acrylic adhesive resinthatis i
the(meth)acrylicadhesiveincludesapolyfunctiona
configurational unithaving equalto ormore thant
double bonds in a molecule.

[12]

Theadhesive laminatefilmaccordingtoanyone of

in which an adhesive that configures the adhesive r

[1]to([6],
he

ayer.

cadhesive.

h)acrylic

rylic
ith respect to

in.

e selected

ompound, and an

ncludedin
Imonomer-derived

wo carbon-carbon

[1]to[11],

esin layer
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includes one or more selected from a (meth)acrylic
silicone-basedadhesive anurethane-basedadhesive
adhesive, and a styrene-based adhesive.

[13]

Theadhesive laminatefilmaccordingtoanyone of

in which a total light transmittance of the adhesiv
film is equal to or more than 80%.

[14]

Theadhesive laminatefilmaccordingtoanyone of

in which the adhesive laminate film is a dicing tap

[15]

Theadhesivelaminatefilmaccordingtoanyone of

in which the adhesive laminate film is used as an a
laminate film in a method for manufacturing an elec
the method including

a step (A) of preparing a structure including the a
laminate film having aheat-resistantresinlayer,
layer, and an adhesive resin layer in this order an
electronic components attached onto the adhesive re

a step (B) of evaluating characteristics of the ele
componentsinastateofbeingattachedontothead

a step (C) of peeling the heat-resistant resin laye
adhesive laminate film after the step (B), and

a step (D) of picking up the electronic components
adhesive resin layer after the step (C).

[16]

A method for manufacturing an electronic device, in

adhesive, a

,anolefin-based

[1]to[12],

e laminate

[1]to[13],

e.

[1]to[14],
dhesive

tronic device,

dhesive
aflexibleresin
d one or more
sin layer,
ctronic
hesiveresinlayer,

r from the

from the

cluding
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a step (A) of preparing a structure including an ad
laminate film having aheat-resistantresinlayer,
layer, and an adhesive resin layer in this order an
electronic components attached onto the adhesive re

a step (B) of evaluating characteristics of the ele
componentsinastateofbeingattachedontothead

a step (C) of peeling the heat-resistant resin laye
adhesive laminate film after the step (B), and

a step (D) of picking up the electronic components
adhesive resin layer after the step (C),

inwhichthe adhesive laminatefilmaccordingtoan
to [15] is used as the adhesive laminate film.

[17]

Themethodformanufacturinganelectronicdevicea
[16],

inwhich,inthestep(B),thecharacteristicsoft
components are evaluated in a temperature environme
or lower than 0°C or equal to or higher than 50°C a
lower than 200°C.

[18]

The method formanufacturinganelectronicdevicea
[16] or [17],

inwhich,inthe step (D), theelectroniccomponent
up in a state in which intervals between the electr
adjacent to each other are expanded by extending re
the electronic components are attached in the adhes

in an in-plane direction of the film.

hesive
aflexibleresin
d one or more
sin layer,
ctronic
hesiveresinlayer,

r fromthe

from the

yoneof[1]

ccordingto

heelectronic
nt of equal to

nd equal to or

ccordingto

sarepicked
onic components
gions to which

ive resin layer
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ADVANTAGEOUS EFFECTS OF INVENTION
[0013]

According to the present invention, itis possible
anadhesivefilmcapable of simplifyingacharacter
step of electronic components and capable of accura

electronic components.

BRIEF DESCRIPTION OF THE DRAWINGS
[0014]

Theabove-describedobjectandotherobjects,chara
andadvantageswillbefurtherclarifiedusingapr
described below and the accompanying drawings below
[0015]

Fig. 1 is a cross-sectional view schematically show
example ofastructure ofanadhesive laminatefilm
according to the present invention.

Fig. 2 is a cross-sectional view schematically show
example of a method for manufacturing an electronic
embodiment according to the present invention.

Fig. 3 is a cross-sectional view schematically show
example of a method for manufacturing an electronic

related art.

DESCRIPTION OF EMBODIMENTS
[0016]

Hereinafter, an embodiment of the present invention

to provide
isticevaluation

tely picking up

cteristics,

eferredembodiment

ing an

ofanembodiment

ing an

device of an

ing an

device of the

will be
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described using drawings. In all of the drawings,
constituent element will be given the same referenc
notberepeated. Inaddition, the drawings are sch

do not match actual dimensional ratios. In additio
particularlyotherwisedescribed,numericalranges
egualtoand morethan Aandequaltoandlessthan
in the present embodiment, “(meth)acrylic” refers a
methacrylic, or both acrylic and methacrylic.

[0017]

1. Adhesive laminate film

Hereinafter, an adhesive laminate film 50 according

present embodiment will be described.

Fig. 1 is a cross-sectional view schematically show

example ofthe adhesive laminate film 50 of anembo
to the present invention. Fig. 2 is a cross-sectio
schematically showing an example of a method for ma
electronic device of an embodiment according to the
invention.
[0018]

As showninFig. 1, the adhesive laminate flm50 a
thepresentembodimenthasaheat-resistantresinl
resin layer 20, and an adhesive resin layer 30 in t
the adhesive laminate film 50 according to the pres
fromtheviewpointoffavorablymaintainingtheadh
the heat-resistant resin layer 10 and the flexible
before a pick-up step of electronic components 70,

Po between the heat-resistantresin layer 10 and the

the same
e sign and will
ematicviews and
n, unless
“AtoB”indicate
B. Inaddition,

crylic,

to the

ing an
dimentaccording
nal view
nufacturing an

present

ccording to
ayerl0,aflexible
his order. In
entembodiment,
esivenessbetween
resin layer 20
a peel strength

flexibleresin
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layer 20, which is based on JIS Z0237 and measured
described below, is equal to or more than 0.01 N/25
orlessthan2.0N/25mm. Inaddition,intheadhe
50 according to the present embodiment, from the vi
capability of favorably peeling off the heat-resist
10fromtheflexibleresinlayer20afteracharact
step ofthe electroniccomponents 70, apeelstreng
heat-resistantresinlayer 10 andthe flexible resi
a thermal treatment of the adhesive laminate film 5
fourhours,whichisbasedonJISZ0237andmeasure
described below, is equal to or more than 0.05 N/25
or less than 1.5 N/25 mm.

(Method for measuring peel strength)

The adhesive laminate film 50 is attached to a sili
sothattheadhesiveresinlayer30comesintocont
wafer. Next, the heat-resistant resin layer 10 is
the flexible resin layer 20 using a tensile tester
directionunderconditionsof25°Candatensilera
astrength (N/25 mm) at this time is measured twice
value is regarded as the peel strength.
[0019]

The present inventors repeated intensive studies in
realize afilm capable of simplifying the character
step of electronic components and capable of accura
electronic components. As a result, it was found t
which, as afilmthattemporarily fixes an electron

adhesive laminate film having a heat-resistant resi

using a method
mm and equal to
sivelaminatefilm
ewpoint of a
antresin layer
eristicevaluation
thP ;betweenthe
nlayer 20 after
0 at 160°C for
dusingthemethod

mm and equal to

con wafer
actwiththesilicon
peeled off from
ina 180-degree
teof300mm/minute,

,and anaverage

order to
isticevaluation
tely picking up
hat a method in
iccomponent, an

n layer, a
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flexible resin layer, and an adhesive resin layer i
used,andtheheat-resistantresinlayerispeeled

step of the electronic components is effective as a
satisfyingboththe simplificationofthecharacter
stepofelectroniccomponentsandapropertyofpic
components.

In addition, as a result of carrying out additional
studies on the basis of the above-described finding
inventors found for the first time that the adhesiv
50inwhichthe peelstrengthP oandthepeelstrength P
heat-resistant resin layer 10 and the flexible resi
in the above-described ranges enables the favorable
heat-resistantresinlayer10fromtheflexibleres
the characteristic evaluation step of the electroni
while maintainingthe adhesivenessbetweentheheat
layer 10 and the flexible resin layer 20 before the
the electronic components 70.

Thatis,intheadhesivelaminatefilm50according
embodiment,whenthepeelstrengthP
layer 10 and the flexible resin layer 20 is set to
morethantheabove-describedlowerlimitvalue, it
to favorably maintain the adhesiveness between the
resin layer 10 and the flexible resin layer 20 befo
step of the electronic components 70.

Inaddition, inthe adhesive laminate film 50 accor
present embodiment, when the peel strength P

heat-resistantresinlayer 10andtheflexibleresi

n this order is

offoeforeapick-up

method for

isticevaluation

kingupelectronic

intensive
, the present
e laminate film
1 betweenthe
n layer 20 are
peeling of the
inlayer20after
c components 70
-resistantresin

pick-up step of

tothepresent

obetweentheheat-resistantresin

be equal to or

becomespossible

heat-resistant

re the pick-up

dingtothe

1 between the

nlayer20isset
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to be equal to or less than the above-described upp er limit value,
itis possible tofavorably peel off the heat-resis tantresinlayer
10 from the flexible resin layer 20 after the chara cteristic

evaluation step of the electronic components 70.

[0020]

In the adhesive laminate film 50 according to the p resent
embodiment, the peel strength P o between the heat-resistant resin
layer 10 and the flexible resin layer 20 is equal t 0 or more than
0.01 N/25 mm and equal to or less than 2.0 N/25 mm, but preferably
equal to or more than 0.02 N/25 mm and more prefera bly equal to or
morethan0.04N/25mm,andpreferablyequaltoor lessthan1.5N/25
mm, more preferably equal to or less than 1.0 N/25 mm, still more
preferably equal to or less than 0.5 N/25 mm, and p articularly

preferably equal to or less than 0.3 N/25 mm.

In addition, inthe adhesive laminate film 50 accor dingtothe
presentembodiment, the peel strength P 1 betweenthe heat-resistant
resin layer 10 and the flexible resin layer 20 is e gual to or more
than0.05N/25mmandequaltoorlessthan1.5N/2 5mm,butpreferably
equal to orlessthan 1.0 N/25 mm, more preferably equaltoorless
than 0.7 N/25 mm, and particularly preferably equal toorlessthan
0.5 N/25 mm and preferably equal to or more than 0. 08 N/25 mm and

more preferably equal to or less than 0.10 N/25 mm.

[0021]

The peel strength P o and the peel strength P 1 between the
heat-resistant resin layer 10 and the flexible resi n layer 20 can
be controlled in the above-described ranges by, for example,

providing an adhesive layer described below between the
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heat-resistant resin layer 10 and the flexible resi
carryingoutasurface treatmenton a surface ofth
resin layer 10.

[0022]

In the present embodiment, the peel strength P
strengthP  ;betweentheheat-resistantresinlayerlOandthe
resin layer 20 can be controlled in the above-descr
appropriately adjusting, for example, (1) the types
blendedofindividualcomponentsoftheadhesivela
orproportionscontainedofindividualmonomersin
that configures the adhesive layer, and the like.

Amongthese, forexample, the type, proportionblen
like of a crosslinking agent in the adhesive resin
the adhesivelayerisexemplified asanelementfor
strengthP  pandthepeelstrengthP
layer10andtheflexibleresinlayer20indesired
[0023]

A thickness of the entire adhesive laminate film 50
to the presentembodimentis preferably equal to or
and equalto orlessthan 1100
than30 pmandequaltoorlessthan700
eqgual to or more than 30
the viewpointofthe balance betweenthe mechanical
and the handleability.

[0024]

The adhesive laminate film 50 according to the pres

embodiment can be used as a film or the like for te

um and equal to or less than 500

n layer 20 or

e heat-resistant

o and the peel
flexible
ibed ranges by
or proportions
yer,(2)thetypes

anadhesiveresin

ded, orthe
that configures

settingthe peel

1betweentheheat-resistantresin

numericalranges.

according

more than 25

um, more preferably equal to or more

um,andstillmore preferably

characteristics

ent

mporarily fixing

um from
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electroniccomponentsinastepofmanufacturingan
and, particularly, can be preferably used as dicing
[0025]

A total light transmittance of the adhesive laminat
according to the present embodiment is preferably e
than 80% and more preferably equal to or more than
case, itispossibletoimparttransparencytothe
film 50. In addition, when the total light transmi
adhesive laminate film 50 is set to be equal to or
above-describedlowerlimitvalue,itispossiblet
irradiate the adhesive resin layer 30 with radioact
improvetheradioactiverayirradiationefficiency.
total light transmittance of the adhesive laminate
measured on the basis of JIS K7105 (1981).

[0026]

Next,therespectivelayersthatconfiguretheadhe
film 50 according to the present embodiment will be

Here,inthe presentembodiment, heatresistancere
dimensionalstabilityofafilmoraresinlayerat
oralowtemperature. Thatis,afilmoraresinl
in terms of heat resistance means that the film or
doesnoteasilydeform(expand,contract,soften,o
or the like at a high temperature or a low temperat
[0027]

<Heat-resistant resin layer>

The heat-resistant resin layer 10 is a layer that i

forthe purposeofmakingthecharacteristicssuch

electronicdevice

tape.

e film 50
qual to or more
85%. Insucha

adhesivelaminate
ttance of the

more than the
omoreeffectively
ive rays and

Meanwhile,the

film 50 can be

sivelaminate
described.
ferstothe
ahightemperature
ayerbeingexcellent
the resin layer
rthelike),melt,

ure.

s provided

ashandleability,
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mechanical characteristics, heat resistance, and th
adhesive laminate film 50 more favorable.

The heat-resistant resin layer 10 is not particular
as long as the heat-resistant resin layer is heat-r
topreventthe occurrence ofdeformationormelting
positional deviation of the electronic components 7
evaluating the characteristics of the electronic co
a hightemperature or alow temperature, anditis
for example, heat-resistant resin films.

[0028]

As aresin that configures the heat-resistant resin
example, one or more selected from polyesters such
terephthalate, polybutylene terephthalate, polyethy
naphthalate, and the like; polyamides such as nylon
polymetaxylene adipamide, and the like; polyimides;
imides; polyamide-imide; polycarbonates; modified p
ethers; polyacetals; polyacrylates; polysulfones; p
sulfones; polyphenylene sulfides; polyether ether k
fluororesins; liquid crystal polymers; vinylidene c
polybenzimidazole;polybenzoxazole;polymethylpente
can be exemplified.

[0029]

Amongthese, one ormore selected frompolyimides,

and polyesters are preferred from the viewpoint of
balance among heat resistance, mechanical character
transparency, prices, and the like.

[0030]

e like of the

ly limited

esistant enough

whichcausesthe
Oatthetime of

mponents 70 at

possibleto use,

film, for

as polyethylene

lene

-6, nylon-66,

polyether

olyphenylene

olyether

etones;
hlorideresins;

ne;andthelike

polyamides,
the excellent

istics,
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A melting point of the heat-resistant resin layer 1
preferably equal to or higher than 200°C and more p
to or higher than 220°C. Alternatively, the heat-r
layer 10 preferably exhibits no melting point, and
temperature is preferably equal to or higher than 2
decompositiontemperatureismorepreferablyequal
220°C.

Whentheabove-describedheat-resistantresinlayer
itis possible to further suppress the deformation
laminate film 50 at the time of evaluating the char
the electronic components 70 at a high temperature
temperature.
[0031]

The heat-resistant resin layer 10 may be a single |
multiple layer.

In addition, a form of a resin film that is used to
heat-resistant resin layer 10 may be a stretched fi
film stretched in a monoaxial direction or a biaxia
however,fromtheviewpointofimprovingthe heatr
mechanical strength of the heat-resistant resin lay
stretched in a monoaxial direction or a biaxial dir
preferred.
[0032]

Athickness ofthe heat-resistantresinlayer 10is
equaltoormorethan 10
preferably equalto or more than 10

um, and still more preferably equal to or more than

pm and equal to or less than 1,000

Ois
referably equal
esistant resin
adecomposition
00°C, and the

toorhigherthan

10isused,
of the adhesive
acteristics of

or a low

ayer or a

form the
Im or may be a
| direction;
esistanceandthe
er 10, a film

ection is

preferably

KM, more

pmand equal to or less than 500

20 pmandequal
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toorlessthan300

characteristics.

Inordertoimprovetheadhesivenesswithotherlay
treatment may be carried out on the heat-resistant
Specifically, a corona treatment, a plasma treatmen
treatment, a primer coat treatment, or the like may
[0033]

The heat-resistantresinlayer 10is peelably lamin
flexible resin layer 20.

Amethodforpeelablylaminatingtheheat-resistant
is not particularly limited, and examples thereof i
in which the heat-resistant resin layer is laminate
peelable adhesive layer (not shown), a method in wh
roughness ofthe surface ofthe heat-resistantresi
comes into contact with the flexible resin layer 20
amoldreleasetreatmentiscarriedoutonthesurf
[0034]

Thatis,theadhesive laminatefiim50accordingto
embodiment preferably further has an adhesive layer
heat-resistant resin layer 10 and the flexible resi
the viewpoint of further facilitating the adjustmen
strength betweenthe heat-resistantresinlayer 10
resin layer 20.

[0035]

As the above-described peelable adhesive layer, for

(2)anadhesivelayerconfiguredofaheatingtherm

adhesive that is expanded by heating and is capable

umfromtheviewpointofobtainingfavorablefilm

ers,asurface
resin layer 10.
t, an undercoat

be carried out.

atedonthe

resinlayer
nclude a method
d through a
ich a surface
nlayer 10 which
isadjustedand

ace,andthelike.

thepresent
between the
n layer 20 from
t of the peel

andtheflexible

example,
alexpansion-type

of suppressing
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anincrease inthe adhesive force, (2) anadhesive
of a double sided adhesive film for which a contrac
is contracted by heating and is capable of suppress
intheadhesiveforceisusedasabasematerial,(
adhesive layer capable of suppressing an increase i
forceevenafteratreatmentatahightemperature
and the like.
[0036]

((1) Adhesive layer configured of heating thermal
expansion-type adhesive that is expanded by heating

of suppressing increase in adhesive force)

The heating thermal expansion-type adhesive refers

adhesive containing thermally expansible fine parti
agent,orthelikedispersedinanadhesivelayer.
itis possible to generally use well-known adhesive
thereofinclude (meth)acrylicadhesives, silicone-b
rubber-based adhesives, polyurethane-based adhesive
ether-based adhesives, and the like.
As the thermally expansible fine particles, for exa
particles obtained by enclosing asubstancethatis
and expanded by heating such asisobutene, propane,
like in an elastic shell are exemplified.
Asthefoamingagent,forexample,chemicalsubstan
be thermally decomposed to generate water, carbon d
nitrogen and the like are exemplified.
When the thermally expansible fine particles or the

agentareexpandedbyheating,thesurfacestateof

layer configured
tible film that
ing an increase
3)aheat-resistant
n the adhesive

oralowtemperature,

and is capable

to an
cles, afoaming
Astheadhesive,
s, and examples

asedadhesives,

S, polyvinyl

mple, fine
easily gasified

pentane, orthe

cesthatcan

joxide, and

foaming

theadhesivelayer
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changes,anincreaseintheadhesiveforcebetween
resin layer 10 and the flexible resin layer 20 can
andconsequently iispossibletoeasilypeeloff
resin layer 10 from the flexible resin layer 20.
[0037]

((2) Adhesive layer configured of double sided adhe
for which contractible film that is contracted by h
capable of suppressing increase in adhesive force i
material)

As the contractible film that is used for the doubl
adhesive film for which the contractible film is us
material, thermal contractiblefilmsthatare contr
areexemplified. Examplesthereofincludemonoaxia
stretched films of polyethylene terephthalate, poly
polystyrene, polypropylene, polyamide, polyurethane
chloride, polyvinylidene chloride, or the like and

As an adhesive that is provided on both surfaces of
contractible film, it is possible to generally use,
well-known adhesives, and examples thereof include
adhesives, silicone-based adhesives, rubber-based a
polyurethane-based adhesives, polyvinylether-based
the like.

When the contractible film as the base material is
by heating, the surface state of the adhesive layer
increaseintheadhesiveforcebetweentheheat-res
10andtheflexibleresinlayer20canbesuppresse

itis possible to easily peel offthe heat-resistan

theheat-resistant
be suppressed,

theheat-resistant

sive film
eating and is

s used as base

e sided
ed as a base
actedbyheating
lly orbiaxially
ethylene,
, polyvinyl
the like.
the
for example,
(meth)acrylic
dhesives,

adhesives, and

contracted
changes, an
istantresinlayer
d,andconsequently,

tresinlayer 10
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from the flexible resin layer 20.
[0038]
((3) Heat-resistant adhesive layer capable of suppr
increaseinadhesive force evenaftertreatmentat
or low temperature)
Asanadhesivethatconfigurestheheat-resistanta
capable of suppressing anincrease inthe adhesive
atreatmentatahightemperatureoralowtemperat
adhesives, silicone-based adhesives, urethane-based
olefin-based adhesives, styrene-based adhesives, an

exemplified.

Here, the (meth)acrylic adhesive includes a (meth)a

adhesive resin as an essential component. The sili
adhesive includes a silicone-based adhesive resin a
component. The urethane-based adhesive includes a
adhesive resin as an essential component.

Amongthese,the(meth)acrylicadhesivesareprefer
viewpointoffurtherfacilitatingtheadjustmentof
betweentheheat-resistantresinlayerlOandthef
20.

[0039]

As the (meth)acrylic adhesive resin that is used in
(meth)acrylic adhesive, for example, copolymers inc
(meth)acrylic acid alkyl ester monomer unit (A) and
(B)havingafunctionalgroupcapableofreactingw
agent are exemplified.

In this embodiment, the (meth) acrylic acid alkyl e

essing

hightemperature

dhesivelayer
force even after
ure,(meth)acrylic
adhesives,

d the like are

crylic
cone-based
s an essential

urethane-based

redfromthe
thepeelstrength

lexibleresinlayer

the
luding a
amonomer unit

ithacrosslinking

ster means
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acrylicacidalkylester,methacrylicacidalkyles
thereof.

[0040]

The (meth)acrylic adhesive resin according to the p

embodimentcanbeobtainedby,forexample,copolym
mixture including the (meth)acrylic acid alkyl este
(A) and the monomer unit (B) having a functional gr
reacting with a crosslinking agent.

[0041]

Asamonomer (A) thatforms the (meth)acrylic acid
monomer unit (A), (meth)acrylic acid alkyl esters h
group having approximately 1 to 12 carbon atoms are
Preferred are (meth)acrylic acid alkyl esters havin
having approximately 1 to 8 carbon atoms. Specific
acrylate, methyl methacrylate, ethyl acrylate, ethy
butyl acrylate, butyl methacrylate, 2-ethylhexyl ac
2-ethylhexyl methacrylate, and the like are exempli
(meth)acrylic acid alkyl esters may be used singly
(meth)acrylic acid alkyl esters may also be used.

In the (meth)acrylic adhesive resin according to th
embodiment, acontentofthe (meth)acrylicacid alk
unit (A) is preferably equal to or more than 10% by
to or less than 98.9% by mass and more preferably e
than85% by massandequaltoorlessthan95%bym
of all monomer units in the (meth)acrylic adhesive
100% by mass.

[0042]

ter,oramixture

resent
erizingamonomer
r monomer unit

oup capable of

alkyl ester
aving an alkyl
exemplified.
ganalkylgroup
ally, methyl
Imethacrylate,
rylate,
fied. These

or two or more

e present
ylestermonomer
mass and equal
qual to or more
asswhenthetotal

resinis setto
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Amonomer(B)thatformsthemonomerunit(B)havin
group capable ofreactingwithacrosslinkingagent
methacrylic acid, itaconic acid, mesaconic acid, ci
fumaricacid, maleicacid, itaconicacid monoalkyl
acidmonoalkylester, citraconicacid monoalkylest
monoalkyl ester, maleic acid monoalkyl ester, glyci
glycidyl methacrylate, 2-hydroxyethyl acrylate, 2-h
methacrylate, acrylamide, methacrylamide, tert-buty
acrylate, tert-butylaminoethyl methacrylate, or the
monomersmaybeusedsinglyortwoormore monomers

In the (meth)acrylic adhesive resin according to th
embodiment, a content of the monomer (B) is prefera
more than 1% by mass and equal to or less than 40%
preferablyequaltoormorethan1%bymassandequ
20% by mass, and still more preferably equal to or
mass and equal to or less than 10% by mass when the
the monomer unitsinthe (meth)acrylicadhesiveres
by mass.

[0043]

The (meth)acrylic adhesive resin according to the p

embodiment preferably further includes, in addition
unit (A) and the monomer unit (B), apolyfunctional
configurational unit (C) having two or more carbon-
bonds in the molecule (hereinafter, also referred t
polyfunctionalmonomerunit(C))oraspecificcomo
referredto asthe polymerizable surfactant) unith

as a surfactant. Particularly, from the viewpoint

gafunctional
isacrylicacid,
traconic acid,
ester,mesaconic
er,fumaricacid
dyl acrylate,
ydroxyethyl
laminoethyl
like. These
mayalsobeused.
e present
bly equal to or
by mass, more
altoorlessthan
more than 1% by
total of all of

inissetto100%

resent
to the monomer
monomer-derived
carbon double
o as the
nomer(hereinafter,
avingaproperty

of further
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improvingthe balancewiththe heatresistanceort
of the adhesive layer, the (meth)acrylic adhesive r
to the present embodiment preferably includes the p
monomer (C)-derived configurational unit (C).

The polymerizable surfactant has a property of bein
copolymerizedwiththemonomer(A),themonomer(B)
(C) and has an action as an emulsifier in the case
polymerization.
[0044]

As the monomer (C) that forms the polyfunctional mo
(C), allyl methacrylate, allyl acrylate, divinylben
methacrylate, vinylacrylate, trimethylolpropanetr
dipentaerythritol hexa(meth)acrylate, tetraethylene
di(meth)acrylate, 1,6-hexanediol di(meth)acrylate,
glycol di(meth)acrylate, dipentaerythritol hexa(met
2-propenyl di-3-butenyl cyanurate, 2-hydroxyethyl
bis(2-(meth)acryloxyethyl) isocyanurate,
tris(2-methacryloxyethyl) isocyanurate, for example
which both terminals are diacrylate or dimethacryla
structure of a main chain is propylene glycol (here
referredtoaspolypropyleneglycoldi(meth)acrylat
manufactured by NOF Corporation, trade names; PDP-2
ADP-200, and ADP-400), monomers in which both termi
diacrylate or dimethacrylate and the structure of a
tetramethylene glycol (hereinafter, also referred t
polytetramethylene glycol di(meth)acrylate) (for ex

manufactured by NOF Corporation, trade names; ADT-2

headhesiveforce
esin according

olyfunctional

g

,andthemonomer

of emulsion

nomer unit
zene, vinyl
i(meth)acrylate,
glycol
neopentyl

h)acrylate,

, monomers in

te and the

inafter, also
e)(forexample,

00, PDP-400,

nals are

main chain is

0 as

ample,

50and ADT-850),
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mixturesthereof(forexample,manufacturedbyNOF Corporation,trade

names; ADET-1800 and ADPT-4000), and the like are e xemplified.
These monomers may be used singly or two or more mo nomers may

bejointlyused. Amongthese fromtheviewpointo ffurtherimproving

10

15

20

25

the balance with the heat resistance or the adhesiv
adhesive layer, one or more selected from polypropy
di(meth)acrylateandpolytetramethyleneglycoldi(m
preferablyincluded,andpolytetramethyleneglycol

is more preferred.

[0045]

In the (meth)acrylic adhesive resin according to th
embodiment, a content of the monomer (C) is prefera
morethan0.1%bymassandequaltoorlessthan30
preferably equal to or more than 0.1% by mass and e
than 5% by mass when the total of all of the monome
(meth)acrylic adhesive resin is set to 100% by mass

[0046]

Examples of the polymerizable surfactant include su

obtained by introducing a polymerizable 1-propenyl

benzene ring of polyoxyethylene nonylphenyl ether (

DKS Co., Ltd.; trade names: AQUARON RN-10, AQUARON

RN-30, AQUARON RN-50, and the like), surfactants ob
introducing a polymerizable 1-propenylgroupintoa
an ammonium salt of a sulfuric acid ester of polyox

nonylphenyl ether (manufactured by DKS Co., Ltd.; t

AQUARON HS-10, AQUARON HS-20, AQUARON HS-1025, and

sulfosuccinicaciddiester-basedsurfactantshaving

e force of the
lene glycol
eth)acrylateare

di(meth)acrylate

e present
bly equal to or
%bymassandmore
qual to or less

r units in the

rfactants
group into a
manufactured by
RN-20, AQUARON
tained by
benzenering of
yethylene
rade names:
the like),

apolymerizable
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double bondinthe molecule (manufactured by KAO Co
names: LATEMUL S-120A, LATEMUL S-180A, andthelike
[0047]

The (meth)acrylic adhesive resin according to the p
embodiment may further contain a monomer unit forme
having a polymerizable double bond such as vinyl ac
acrylonitrile, styrene, or the like as necessary.

[0048]

As a polymerization reaction mechanism of the (meth
adhesive resin according to the present embodiment,
polymerization, anionic polymerization, cationic po
and the like are exemplified. When the manufacturi
(meth)acrylicadhesiveresin, theinfluenceofthe
inthemonomer,andthelikearetakenintoaccount
adhesiveresinispreferablypolymerizedbyradical

Whenthe(meth)acrylicadhesiveresinispolymerize
polymerization, as a radical polymerization initiat
peroxides such as benzoyl peroxide, di-t-butyl pero
peroxide, 3,3,5-trimethylhexanoyl peroxide, di-2-et
peroxydicarbonate, methyl ethyl ketone peroxide, t-
phthalate, t-butyl peroxybenzoate, di-t-butyl perox
t-butylperoxy isobutyrate, t-butylperoxy-2-hexanoat
t-butylperoxy-2-ethylhexanoate, t-butyl peroxy-3,5,
hexanoate,acetylperoxide,isobutyrylperoxide,oc
t-butyl peroxide, di-t-amyl peroxide, and the like;
peroxides suchasammoniumpersulfate, potassiumpe

persulfate, and the like; and azo compounds such as

rporation;trade

),andthelike.

resent
d of a monomer

etate,

)acrylic
radical
lymerization,
ng cost of the
functionalgroup
,the(meth)acrylic
polymerization.
dbyradical
or, organic
xide, dicumyl
hylhexyl
butyl peroxy
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5-trimethyl
tanoylperoxide,
inorganic

rsulfate, sodium
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2,2’-azobisisobutyronitrile, 2,2’-azobis-2-methylbu
4,4’-azobis-4-cyanovaleric acid, and the like are e
[0049]

Inacasewherethe (meth)acrylicadhesiveresinis
using an emulsion polymerization method, among thes
polymerization initiators, inorganic peroxides such
persulfate, potassium persulfate, sodium persulfate
thatare water-soluble and azo compounds havingac
the molecule such as 4,4’-azobis-4-cyanovaleric aci
similarly,water-solubleare preferred,ammoniumpe
compounds having a carboxyl group in the molecule s
4,4’-azobis-4-cyanovaleric acid are more preferred,
compounds having a carboxyl group in the molecule s
4,4’-azobis-4-cyanovaleric acid are particularly pr
[0050]

The (meth)acrylic adhesive preferably further inclu
addition to the (meth)acrylic adhesive resin, acro
having two or more crosslinking functional groups i

The crosslinking agent having two or more crosslink
functionalgroupsinamoleculeisusedtoadjustt
and the cohesive force by reacting the crosslinking
functional group in the (meth)acrylic adhesive resi

As the above-described crosslinking agent, epoxy-ba
compounds such as sorbitol polyglycidyl ether, poly
polyglycidylether, pentaerythritol polyglycidyl et
polyglycidyl ether, glycerol polyglycidyl ether, ne
diglycidyl ether, resorcinydiglycidyl ether, and th

tyronitrile,

xemplified.

polymerized

e radical

as ammonium

, and the like
arboxylgroupin

d that is,
rsulfateandazo

uch as

and azo

uch as

eferred.

des, in
sslinking agent
n a molecule.
ing
headhesiveforce
agent with the
n.
sed
glycerol
her, diglycerol
opentyl glycol

e like;
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isocyanate-based compounds such as tetramethylene d
hexamethylene diisocyanate, toluene diisocyanate tr
trimethylolpropane, polyisocyanate,diphenylmethan
tolylenediisocyanate,andthelike; aziridine-base

as trimethylolpropane tri- p-aziridinyl propionate,
tetramethylolmethane-tri- g-aziridinyl propionate,
N,N’-diphenylmethane-4,4'-bis(1-aziridinecarboxyami
N,N’-hexamethylene-1,6-bis(1-aziridinecarboxyamide)
N,N’-toluene-2,4-bis(1-aziridinecarboxyamide),
trimethylolpropane-tri-
like; tetrafunctional epoxy-based compounds such as

N,N,N’N’-tetraglydicyl-m-xylenediamine,

1,3-bis(N,N’-diglydicylaminomethyl)cyclohexane, and

melamine-based compounds such as hexamethoxymethylo

the like; and the like are exemplified. These cros
may be used singly ortwo ormore crosslinkingagen
used.

Amongthese,oneormoreselectedfromtheepoxy-ba
the isocyanate-based compounds, and the aziridine-b
arepreferablyincluded,and,fromtheviewpointof
of further improving the balance with the heat resi
adhesive force of the adhesive layer, the epoxy-bas
more preferred.

[0051]

A content of the crosslinking agent in the (meth)ac

adhesive is preferably equal to or more than 5 part

preferablyequaltoormorethan8partsbymass,s

iisocyanate,
iadducts of
ediisocyanate,

dcompoundssuch

de),

B-(2-methylaziridine) propionate, and the

the like;
| melamine and
slinking agents

tsmay bejointly

sedcompounds,
ased compounds
fromtheviewpoint
stance or the

ed compound is

rylic
s by mass, more

tillmorepreferably
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equal to or more than 10 parts by mass, and particu larly preferably
eqgual to or more than 12 parts by mass and is prefe rably equal to
or less than 50 parts by mass and more preferably e gualto or less
than 30 parts by mass with respect to 100 parts by mass of the
(meth)acrylic adhesive resin from the viewpoint of improving the
balancewiththeheatresistanceortheadhesivefo rceoftheadhesive
layer.

Inaddition, when the content of the crosslinking a gentinthe
(meth)acrylicadhesiveisadjusted,itispossible toadjustthepeel
strengthP  pandthepeelstrengthP 1betweentheheat-resistantresin

layer 10 and the flexible resin layer 20.

[0052]

The (meth)acrylicadhesiveaccordingtothe present embodiment
mayfurtherinclude inadditiontotheadhesivere sin,anultraviolet
polymerizationinitiator. Insuchacase, itispo ssibletoshorten
acuring time by irradiation with ultraviolet rays anddecreasethe

irradiation amount with ultraviolet rays.

Examples of the ultraviolet polymerization initiato rinclude
an acetophenone-based photopolymerization initiator such as
methoxyacetophenone and the like; an o-ketol compound such as
4-(2-hydroxyethoxy)phenyl(2-hydroxy-2-propyl)keto ne,orthelike;
a benzoin-based photopolymerization initiator such as benzoin,
benzoinmethylether, benzoinethylether, benzoin isopropylether,
orthelike;abenzophenone-basedphotopolymerizati oninitiatorsuch
as benzophenone and benzoylbenzoic acid; and the li ke.

A content of the ultraviolet polymerization initiat orinthe

adhesive is preferably equal to or more than 0.1 pa rts by mass and
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equal to orless than 10 parts by mass and more pre

ferably equalto

or more than 2.5 parts by mass and equal to or less than 5 parts by
mass with respect to 100 parts by mass of the adhes ive resin.
[0053]

Athickness ofthe adhesive layeris notparticular ly limited,
but is preferably equal to or more than 1 pum and equal to or less
than100 pmandmore preferably equaltoormorethan3 pmandequal
to or less than 50 pm.

[0054]

Theadhesivelayercanbeformedbyapplyinganadh esivecoating
fluid onto the heat-resistant resin layer 10 or the flexible resin
layer 20.

As a method for applying the adhesive coating fluid ,itis

possible to employ a well-known application method
art,forexample,arolicoatermethod,areverser

a gravure roll method, a bar coater method, a comma
adie coater method, or the like. Drying condition
adhesive are not particularly limited; however, gen
adhesiveispreferablydriedinatemperaturerange

for 10 seconds to 10 minutes and more preferably dr
170°C for 15 seconds to 5 minutes. In order to suf
accelerate a crosslinking reaction between the cros
and the adhesive, the adhesive coating fluid may be
to80°Cfor5to300hoursaftertheendofthedry

coating fluid.

[0055]

In addition, inthe adhesive laminate film 50 accor

of the related
ollcoatermethod,
coater method,
softheapplied
erally, the
0f80°Ct0200°C
ied at 80°C to
ficiently
slinking agent
heated at 40°C

ingoftheadhesive

dingtothe
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present embodiment, the peel strength between the h
resin layer 10 and the flexible resin layer 20 can

by adjusting the surface roughness of the surface o
heat-resistant resin layer 10 which comes into cont
flexible resin layer 20 and carrying out a mold rel

on the surface.

Here, the surface roughness (Ra) of the surface of
heat-resistant resin layer 10 which comes into cont
flexible resin layer 20, which is regulated by JIS-
preferably equal to or morethan0.10
10 pm.

Inaddition,amoldreleasetreatmentispreferably
onthesurface ofthe heat-resistantresinlayer 10
contactwith the flexible resin layer 20 usingamo
such as silicone, polytetrafluoroethylene, or the |
[0056]

<Flexible resin layer>

Theflexibleresinlayer20isalayerthatis prov
purposeofmakingthecharacteristicssuchasflexi
property,andthelikeoftheadhesivelaminatefil

When the flexible resin layer 20 is provided, the s
propertyortheflexibilityoftheadhesivelaminat
and itis possible to more easily expand the adhesi
50inthein-planedirectioninthe step ofpicking
components 70.

[0057]

Theflexibleresinlayer20isnotparticularlylim

eat-resistant
also be adjusted

f the

act with the

ease treatment

the
act with the

B0601, is

pum and equal to and less than

carriedout
whichcomesinto
Id release agent
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astheflexibleresinlayercanbeexpandedinthe

butis preferably aflexible resin layer thatis ex
ofcharacteristics suchasflexibility, astretchp

like andis heat-resistantenoughto maintainthea
the adhesive resin layer 30 at the time of evaluati
characteristicsoftheelectroniccomponents70at

or a low temperature.

As a flexible resin that configures the flexible re
20,forexample ,oneormoreselectedfromapolyes
a polyamide-based elastomer, a polyimide-based elas
polybutylene terephthalate are exemplified.

[0058]

Atensile elastic modulus (E’) of the flexible resi
at160°C, whichisbased on JISK7161 and measured
of a sample width of 10 mm, an inter-chuck distance
atensilerate of 300 mm/minute, is preferably equa
1 MPa and equal to or less than 300 MPa and more pr
to or more than 5 MPa and equal to or less than 150
acase, itispossible to further suppressthe ther
the adhesive laminate film 50 at the time of evalua
characteristicsoftheelectroniccomponents70at
oralowtemperaturewhilefavorablymaintainingth
suchasflexibility,astretchproperty,andtheli
resin layer 20.

[0059]
A melting point of the flexible resin layer 20 is p

equal to or higher than 100°C and equal to or lower

in-planedirection,
cellentinterms
roperty,andthe
dhesivenesswith
ng the

ahightemperature

sin layer
ter-basedelastomer,

tomer, and a

nlayer 20
under conditions
of 30 mm, and
[toormorethan
eferably equal
MPa. In such
mal expansion of
ting the
ahightemperature
echaracteristics

keoftheflexible

referably

than 250°C.



10

15

20

25

34

When the flexible resin layer 20 as described above

it is possible to further suppress the thermal expa
adhesive laminate film 50 at the time of evaluating
characteristicsoftheelectroniccomponents70at
or a low temperature.
[0060]

Athickness of the flexible resinlayer 20is notp

limited, but is, for example, preferably equal to o

is used,
nsion of the
the

ahightemperature

articularly

r more than 10

umandequaltoorlessthan500 um, more preferably equaltoormore
than20 pm and equal to or less than 300 pm, still more preferably
eqgual to or more than 30 pum and equal to or less than 250 pum, and

particularly preferably equal to or more than 50
less than 200 pm.
[0061]

<Adhesive resin layer>
The adhesive resin layer 30is alayer thatis brou
with and adhered to the electronic components 70 at
attachingtheadhesivelaminatefiim50totheelec
70.

[0062]

As an adhesive that configures the adhesive resin |
(meth)acrylicadhesive,asilicone-basedadhesive,
adhesive, a styrene-based adhesive, and the like ar
Among these, the (meth)acrylic adhesive containing
polymer as a base polymer is preferred since the ad
adhesive force can be easily adjusted.

[0063]

pmand equal to or

ghtinto contact
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troniccomponents
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As the adhesive that configures the adhesive resin
itis possible touse aradioactive ray-crosslinkab
decreases the adhesive force using radioactive rays
adhesive resin layer 30 configured of the radioacti
ray-crosslinkable adhesive is crosslinked by the ir
radioactive rays, the adhesive force significantly
thus it becomes easy to pick up the electronic comp
the adhesive resin layer 30 in the pick-up step of
components 70.

Astheradioactive ray-crosslinkable adhesive, anu
ray-crosslinkable adhesive is preferred.

[0064]

As the (meth)acrylic polymer that is included in th
(meth)acrylicadhesive,forexample,homopolymerso
acid ester compound, copolymers of a (meth)acrylic
compoundandacomonomer,andthelike. Exampleso
acid ester compound include methyl (meth)acrylate,
(meth)acrylate, butyl(meth)acrylate, 2-ethylhexyl
hydroxyethyl (meth)acrylate, hydroxypropyl (meth)ac
dimethylaminoethyl(meth)acrylate,glycidyl(meth)a
like. These (meth)acrylic acid ester compounds may

ortwoormore(meth)acrylicacidestercompoundsm

In addition, examples of the comonomer that configu

(meth)acryliccopolymerincludevinylacetate,(met
(meth)acrylamide, styrene, (meth)acrylic acid, itac
(meth)acrylamide, methylol (meth)acrylamide, maleic

the like. These comonomers may be used singly or t

layer 30,
le adhesivethat
. When the
ve
radiation with
decreases, and
onents 70 from

the electronic

[traviolet

e
fa(meth)acrylic
acid ester
fthe(meth)acrylic
ethyl
(meth)acrylate,
rylate,
crylate,andthe
be used singly
aybejointlyused.
res the
h)acrylonitrile,
onic acid,
anhydride,and

WO Oor more



10

15

20

25

36

comonomers may be jointly used.
[0065]

The radioactive ray-crosslinkable adhesive includes
example, an adhesive such as the above-described (m
adhesive or the like, a crosslinkable compound (ac
a carbon-carbon double bond), and a photopolymeriza
or a thermal polymerization initiator.

[0066]

Examples of the crosslinkable compound include mono
oligomers, polymers, andthelike whichhave acarb
bond and canbe crosslinked by radical polymerizati
the above-described crosslinkable compound include
(meth)acrylic acid and a polyhydric alcohol such as
trimethylolpropane tri(meth)acrylate, pentaerythrit
tri(meth)acrylate, tetraethylene glycol di(meth)acr
1,6-hexanedioldi(meth)acrylate,neopentylglycold
dipentaerythritol hexa(meth)acrylate, and the like;
(meth)acrylate oligomers; isocyanurates such as 2-p
di-3-butenyl cyanurate, 2-hydroxyethyl bis(2-(meth)
isocyanurate, tris(2-methacryloxyethyl)isocyanurat
or isocyanurate compounds, and the like.

Meanwhile, in a case where the adhesive is a radioa
ray-crosslinkable adhesive having a carbon-carbond
sidechainofthepolymer,thecrosslinkablecompou
thereto.

[0067]

A contentof the crosslinkable compoundis preferab

, for
eth)acrylic
omponent having

tion initiator

mers,
on-carbondouble
on. Examples of

esters of

ol
ylate,
i(meth)acrylate,
ester
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partsbymassandmorepreferably 10to50partsby

to 100 parts by mass ofthe adhesive resin. Whent
crosslinkable compound is in the above-described ra
adjustmentoftheadhesiveforcebecomeseasiercom
where the contentis belowthe above-describedrang
more difficult for the storage stability to be degr
excessively high sensitivity to heat or light.

[0068]

The photopolymerization initiator needs to be a com

is cleaved by the irradiation with radioactive rays
radicals, and examplesthereofinclude benzoin alky
benzoinmethylether,benzoinisopropylether,benz
andthelike;aromaticketonessuchasbenzyl,benz
o-hydroxycyclohexylphenylketone,andthelike;aro
asbenzyldimethylketal;polyvinylbenzophenone;t

as chlorothioxanthone, dodecylthioxanthone, dimethy
diethylthioxanthone, and the like, and the like.

[0069]

As the thermal polymerization initiator, for exampl
peroxide derivatives, azo-based polymerizationinit
likeareexemplified. Theorganicperoxidederivat
since no nitrogen is generated during heating. Exa
thermal polymerization initiator include ketone per
peroxyketal, hydroperoxide, dialkyl peroxide, diacy
peroxyester, peroxydicarbonate, and the like.

[0070]

A crosslinking agent may be added to the adhesive.

masswithrespect
he contentofthe
nge, the
paredwithacase
eanditbecomes

aded by an

pound that
and generates
letherssuchas
oinisobutylether,
oin,benzophenone,
maticketalssuch
hioxanthonessuch

[thioxanthone,

e, organic
iators, and the
ivesarepreferred
mples of the
oxide,

| peroxide,

As the



10

15

20

25

38

crosslinking agent, for example, epoxy-based compou nds such as
sorbitol polyglycidyl ether, polyglycerol polyglyci dyl ether,
pentaerythritol polyglycidyl ether, diglycerol poly glycidylether,

and the like; aziridine compounds such as

tetramethylolmethane-tri- B-aziridinyl propionate,

trimethylolpropane tri- g-aziridinyl propionate,
N,N’-diphenylmethane-4,4’-bis(1-aziridinecarboxamid e),
N,N’-hexamethylene-1,6-bis(1-aziridinecarboxamido), and the like;
isocyanate compounds such as tetramethylene diisocy anate,
hexamethylene diisocyanate, polyisocyanate, and the like, and the
like are exemplified. The crosslinking agents may be used singly
or two or more crosslinking agents may be used in ¢ ombination. A
contentofthecrosslinkingagentispreferablyequ altoormorethan
0.1 parts by mass and equal to or less than 10 part s by mass with
respectto100partsbymassofthe(meth)acrylica dhesiveresinfrom
the viewpoint of improving the balance with the hea t resistance or

the adhesive force of the adhesive resin layer 30.

[0071]

Athickness of the adhesive resinlayer 30isnotp articularly
limited, butis, forexample, preferably equalto o rmorethanl um
andequaltoorlessthan100 umandmore preferably equaltoormore
than 3 um and equal to or less than 50 um.

[0072]

Theadhesiveresinlayer30canbeformedbyapplyi nganadhesive
coatingfluidontoabase materiallayerorthefle xibleresinlayer
20.

As a method for applying the adhesive coating fluid ,itis



10

15

20

25

39

possible to employ a well-known application method
art,forexample,arollcoatermethod,areverser
a gravure roll method, a bar coater method, a comma
adie coater method, orthe like. Drying condition
adhesive are not particularly limited; however, gen
adhesiveispreferablydriedinatemperaturerange
for 10 seconds to 10 minutes and more preferably dr
170°C for 15 seconds to 5 minutes. In order to suf
accelerate a crosslinking reaction between the cros
and the adhesive, the adhesive coating fluid may be
to80°Cfor5to300hoursaftertheendofthedry
coating fluid.
[0073]
<Other layers>
In the adhesive laminate film 50 according to the p
embodiment, a mold release film may be further lami
adhesiveresinlayer30. Asthemoldreleasefilm,
onwhich amold release treatmenthas been carried
are exemplified.
[0074]
<Method for manufacturing adhesive laminate film>
Next, an example of a method for manufacturing the
laminate film 50 according to the present embodimen
described.
The adhesive laminate film 50 according to the pres
embodimentcanbeobtainedby,forexample forming

layer 20 on one surface of the heat-resistant resin

of the related
ollcoatermethod,
coater method,
softhe applied
erally, the
0f80°Ct0200°C
ied at 80°C to
ficiently
slinking agent
heated at 40°C

ingoftheadhesive

resent
nated on the
apolyesterfilm

outandthe like

adhesive

t will be

ent
theflexibleresin

layer 10 using
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an extrusion laminate method and applying and dryin
coating fluid onto the flexible resin layer 20 to f
resin layer 30.
Inaddition,theheat-resistantresinlayer10and
resin layer 20 may be formed by co-extrusion moldin
heat-resistant resin layer 10 and a film-like flexi
20 may be laminated and formed.
[0075]
2. Method for manufacturing electronic device
Next,amethodformanufacturinganelectronicdevi
to the present embodiment will be described. Fig.
cross-sectional view schematically showing an examp
for manufacturing an electronic device of an embodi

to the present invention.

Themethodformanufacturinganelectronicdevicea

the present embodiment includes, for example, at le
described below.

(A) Astep of preparing astructure 100 including t
laminate film 50 having the heat-resistant resin la
flexibleresinlayer20,andtheadhesiveresinlay
and one or more electronic components 70 attached o
resin layer 30 of the adhesive laminate film 50,

(B) Astep ofevaluating the characteristics ofthe
components 70 in a state of being attached onto the
layer 30,

(C) A step of peeling the heat-resistant resin laye

the adhesive laminate film 50 after the step (B), a

g the adhesive

orm the adhesive

theflexible
gorafilm-like

ble resin layer

ceaccording
2isa
le of a method

ment according

ccordingto

ast four steps

he adhesive
yer 10, the
er30inthisorder

ntothe adhesive

electronic

adhesive resin

r 10 from

nd
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(D) A step of picking up the electronic components

adhesive resin layer 30 after the step (C).

In addition, in the method for manufacturing an ele

deviceaccordingtothe presentembodiment,asthe
film 50, the above-described adhesive laminate film
the present embodiment is used.

[0076]

Accordingtothepresentinventors’studies,regard
formanufacturingan electronic device oftherelat
as described below were found.

First, the present inventors found that, in the met
manufacturing an electronic device of the related a
characteristics of electronic components are evalua
temperature or alowtemperature, anadhesivefilm
fix the electronic components deforms or melts. In
positions of the electronic components on the adhes
deviated, and it becomes impossible to successfully

electronic components afterwards.

Furthermore, according to the present inventors’ st

was clarified that, when the heat resistance of the
is enhanced in order to suppress the deformation or
adhesive film, the deformation or melting of the ad
suppressed,andthepositionaldeviationoftheele

is redressed; however, conversely, the stretch prop
flexibility of the adhesive film deteriorates, and
impossible to successfully pick up the electronic ¢

afterwards.

70fromthe

ctronic
adhesivelaminate

50accordingto

ingamethod

edart, problems

hod for
rt, when the
ted at a high
thattemporarily
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ive film are

pick up the

udies, it
adhesive film
melting of the
hesive film is
ctroniccomponents
erty or
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Thatis,foradhesivefiimsoftherelatedart, the
for improvement in a property of picking up electro
after the evaluation of the characteristics of the
components at a high temperature or a low temperatu
[0077]

Therefore inthemethodsformanufacturinganelec
of the related art, from the viewpoint of successfu
electronic components, as shown in Fig. 3, it is ne
temporarily pick up electronic components 70A on an
50A to a tray 80A or the like, then, again, move th
components 70A using a robot, dispose the electroni
the stage 90A, evaluate the characteristics of the
components 70Aatahightemperatureoralowtempe
again,movetheelectroniccomponents70Atothetr
using the robot, which complicates steps.

That s, the present inventors found that there is
improvement for the methods for manufacturing an el
of the related art from the viewpoint of satisfying
simplification of the characteristic evaluation ste
components and a property of picking up electronic
[0078]

The present inventors repeated intensive studies in
achieve the above-described object. As a result, t
inventors found that, when the adhesive laminate fi
heat-resistantresinlayer 10, the flexible resin|
adhesiveresinlayer30inthisorderisused,and

resinlayerl0ispeeledoffbeforethepick-upste

rewasaroom
nic components
electronic

re.

tronicdevice
lly picking up
cessary to
adhesive film
e electronic

C components on
electronic
rature,andthen,

ay80Aorthelike

aroom for
ectronic device
both the
p of electronic

components.

order to
he present
Im50havingthe
ayer20,andthe
theheat-resistant

poftheelectronic
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components 70, itis possible to satisfy both the s
a characteristic evaluation step of the electronic
a property of picking up the electronic component.

That is, when the step (B) is carried out using the
laminate film 50 having the heat-resistant resin la
heat-resistantresinlayer 10 suppressesthedeform
of the adhesive resin layer 30, which can suppress
deviation of the electronic components 70, and cons
possible to more accurately pick up the electronic
the step (D).

In addition, the step (C) is carried out after the
whereby the heat-resistant resin layer 10 having a
propertyandpoorflexibilityisremoved, andthus,
the stretch property and the flexibility of the fil
adhesive resin layer 30 and the flexible resin laye
favorable, and it is possible to more easily carry
of the electronic components 70 in the Step (D).

Furthermore, the characteristics of the electronic
70canbeevaluatedatahightemperature oralow
theelectroniccomponentsremainattachedontothe
film 50, and thus it is not necessary to pick up th
components 70 from the adhesive laminate film 50 an
electronic components to a tray or the like before
of the characteristics of the electronic components
possible to simplify the characteristic evaluation

electronic components 70.

As described above, according to the method for man

implification of

components and

adhesive
yer 10, the
ationormelting
the positional
equently, itis

components70in

step (B),
poor stretch
inthestep (D),
mincluding the
r 20 become

out the pick-up

components
temperaturewhile
adhesivelaminate
e electronic
d move the
the evaluation
70, anditis

step of the

ufacturing
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anelectronicdevice accordingtothe presentembod
(A) to (D) are provided, whereby it is possible to
characteristicevaluationstep ofthe electronicco
itbecomes possible toaccurately pick upthe elect
70.

[0079]

Hereinafter, the respective steps of the method for
manufacturing an electronic device according to the
embodiment will be described.

[0080]

(Step (A))

In the beginning, the structure 100 including the a
laminate film 50 and one or more electronic compone
onto the adhesive resin layer 30 of the adhesive la
is prepared.

[0081]

Theabove-described structure canbe producedby, f
attachingtheelectroniccomponents70ontotheadh
30oftheadhesivelaminatefiim50andindividuali
components 70 on the adhesive laminate film 50 as n

Hereinafter,amethodformanufacturingthe structu
bespecificallydescribedusingacasewheretheel
70isasemiconductorsubstrateorasemiconductor
[0082]

Inthe beginning,the semiconductorsubstrateis at
the adhesive resin layer 30 of the adhesive laminat

Asthesemiconductorsubstrateattachedtotheadhe

iment, the steps
simplify the
mponents 70,and

roniccomponents

present

dhesive
nts 70 attached

minate film 50

orexample,
esiveresinlayer
zingtheelectronic
ecessary.
re 100will
ectroniccomponent

chipasanexample.

tachedonto
e film 50.

sivelaminate
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film50,forexample,substrates(forexample wafe
germanium, gallium-arsenal, gallium-phosphorus,
gallium-arsenal-aluminum, or the like are exemplifi

In addition, as the semiconductor substrate, a semi
substrate having a circuit formed on a surface is p
[0083]

The adhesive laminate film 50 may be attached by hu
however, in general, the adhesive laminate film is
an automatic attaching machine to which a roll-shap
protection film is attached.

The temperatures of the adhesive laminate film 50 a
semiconductor substrate during the attachmentare n
limited, but are preferably 25°C to 80°C.

Inaddition, the pressure of the adhesive laminate
the semiconductor substrate during the attachment a
particularly limited, but are preferably 0.3 MPa to
[0084]

Next,thesemiconductorsubstrateontheadhesivel
50 is diced to semiconductor chips.

“Dicing” mentioned herein refers to

(a) an operation of providing notches as deep asth
of the semiconductor substrate to the semiconductor
dividethesemiconductorsubstrateandobtainaplu
semiconductor chips (hereinafter, also referred to
dicing”) or

(b) an operation of providing modified regions whic

deepenoughto cutthe semiconductor substratetot

rs)madeofsilicon,

ed.
conductor
referably used.
man hands;

attached using

ed surface

nd the

ot particularly

film50and
re not

0.5 MPa.

aminatefilm

ethickness
substrate to
ralityofdivided

as “full-cut

h are not

he semiconductor
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substrate by radiating laser light to obtain a plur
semiconductor chips (hereinafter, also referred to
dicing”).
Thedicingcanbecarriedoutusingadicingblade
laser light, or the like.
[0085]
In a case where the dicing is the full-cut dicing,
semiconductorsubstrateisdividedintoaplurality
chips by the dicing.
On the other hand, in a case where the dicing is th
dicing, the semiconductor substrateis notdivided
of semiconductor chips by the dicing alone, and the
substrateis divided by the expansion ofthe adhesi
50 after the dicing, whereby a plurality of divided

chips is obtained.

Meanwhile, both the plurality of divided semiconduc

that is obtained by the full-cut dicing and the plu
to-be-divided semiconductor chips that is obtained
dicingcanbe consideredasthe electroniccomponen
(A).
[0086]

(Step (B))

Next, the characteristics of the electronic compone
evaluatedinastateinwhichtheelectroniccompon
onto the adhesive resin layer 30.

The characteristic evaluation of the electronic com

is, for example, an operation confirmation test of

ality of

as “stealth

(dicingsaw),

the

ofsemiconductor

e stealth
intoaplurality
semiconductor
ve laminate film

semiconductor

tor chips
rality of
by the stealth

ts70inthestep

nts 70 are

entsareattached

ponents 70

the electronic
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components 70 and can be carried out using a probe
a probe terminal 95 as shown in Fig. 2.

Forexample,probeterminals95connectedtoatest
intocontactwithterminals75oftheelectronicco
the probe card 92. Therefore, operation power, ope
signals, and the like are traded between the electr
70andthetester,and whether or notthe operation
of the electronic components 70 are favorable can b
[0087]

Inthestep(B),thecharacteristicevaluationoft
components70ispreferablycarriedoutinatemper
of equal to or lower than 0°C or equal to or higher
egual to or lower than 200°C, the characteristic ev
electronic components 70 is more preferably carried
temperature environment of equal to or higher than
to or lower than 180°C, and the characteristic eval
electronic components 70 is still more preferably ¢
temperature environment of equal to or higher than
to or lower than 160°C. In such a case, the deteri
electroniccomponents70havingapotentialcausef
of adefectcanbe accelerated, aninitial defecto
components70isgeneratedinanearlystage,andd
canberemoved. Therefore, itis possible to obtai
components 70 having excellent reliability with a f

The above-described temperature environment can be
for example, putting the structure 100 into a const

vesseloranoven,orheatingtheelectroniccompon

card 92 having

erarebrought
mponents70through
ration test
onic components
characteristics

e determined.

heelectronic
atureenvironment
than 50°C and
aluation of the
outina
60°C and equal
uation of the
arried outina
80°C and equal
oration of
orthegeneration
fthe electronic
efective products
nthe electronic
avorableyield.
formed by,
ant-temperature

entsusingaheater



10

15

20

25

48

provided in the stage 90.
[0088]

(Step (C))

Next, afterthe step (B), the heat-resistantresin
peeled off from the adhesive laminate film 50.

There is a case where the adhesive laminate film 50
off by hands; however, in general, the adhesive lam
be peeled off using a device called an automatic pe
[0089]

(Step (D))

Next,afterthestep(C), theelectroniccomponents
up from the adhesive resin layer 30.

By this pick-up, the electronic components 70 are p
from the adhesive laminate film 50.

Theelectroniccomponents70canbepickedupusing
method.

[0090]

In the step (D), the electronic components 70 are p
picked up from the adhesive resin layer 30 in a sta
intervalsbetweentheadjacentelectroniccomponent
by extending regions to which the electronic compon
attached in the adhesive resin layer 30 in the in-p
of the film.

In such a case, the intervals between the adjacent
components 70 are expanded, and thus it becomes eas
electronic components 70 from the adhesive resin la

Furthermore, the adhesive force between the electro

layer10is

is peeled
inate film can

eling machine.

70arepicked

eeled off

awell-known

referably
te in which the
s70areexpanded
ents 70 are

lane direction

electronic
yto pickupthe
yer 30.

nic components
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70andtheadhesiveresinlayer30isweakenedbys
the electronic components 70 and the adhesive resin
is generated by the extension of the adhesive resin
in-planedirection,andthusitbecomeseasytopic
components 70 from the adhesive resin layer 30.
[0091]

(Step (B))

The method formanufacturinganelectronicdevicea
the present embodiment may further include a step (
the adhesive force of the adhesive resin layer 30t
components 70 by irradiating the adhesive resin lay
radioactiveraysandcrosslinkingtheadhesiveresi
the step (D).

Whenthestep (E)is carried out, itis possible to
up the electronic components 70 from the adhesive r
Inaddition, itispossibletosuppressthesurface
components 70 being contaminated by an adhesive com
configures the adhesive resin layer 30.

Radioactive rays are radiated to, for example, a su
oppositetotheadhesiveresinlayer30-sidesurfac
laminate film 50.

In a case where ultraviolet rays are used as the ra
rays, aradiation dose of ultravioletrays thatare
adhesive laminate film 50 is preferably equal to or
mJ/cm? and more preferably equal to or more than 350 mJ/c

Whentheradiationdose of ultravioletraysisequa

than the above-described lower limit value, it is p

hearstressbetween
layer 30 that
layer 30inthe

kuptheelectronic

ccordingto
E) of weakening
othe electronic
er 30 with

nlayer30before

easily pick
esin layer 30.
oftheelectronic

ponent that

rface

eoftheadhesive

dioactive
radiated to the
more than 100
nf.
[toormore
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sufficiently weaken the adhesive force of the adhes
30, and consequently, it is possible to further sup
generation of adhesive deposits on the surfaces of

components 70.

ive resin layer
press the

the electronic

Inaddition,theupperlimitoftheradiationdose ofultraviolet
rays that are radiated to the adhesive laminate fil m 50 is not
particularly limited, but is, for example, preferab ly equal to or
lessthan1,500mJ/cm 2andmorepreferablyequaltoorlessthan1,200
mJ/cm? from the viewpoint of productivity.

Ultraviolet rays can be radiated using, for example ,a
high-pressure mercury lamp or an LED.

The step (E) may be carried outbefore the step (B) orthestep
(C)andmaybecarriedoutafterthestep(C),but ispreferablycarried

out before the step (B), between the step (B) and t
between the step (C) and the step (D) and more pref
out before the step (B).
[0092]

(Other steps)

Themethodformanufacturinganelectronicdevicea
the presentembodimentmayhavestepsotherthanth
steps. Astheothersteps,itispossibletouses
known for methods for manufacturing an electronic ¢
[0093]

For example, after the step (D), an arbitrary step
generally carried out in a step of manufacturing an
component such as a step of mounting the electronic

such as the obtained semiconductor chips on a circu

he step (C), or

erably carried

ccordingto
eabove-described
tepsthatarewell

omponent.

that is
electronic
components 70

it substrate, a
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wirebondingstep,asealingstep,orthelikemay
out.
[0094]

In addition, in a case where a semiconductor substr
acircuitsurfaceisusedastheelectroniccompone
formanufacturinganelectronicdevicemayfurther
astep of forming an electrode onthe circuit-forme
semiconductorsubstrate usinganordinarily-usedme
aprotectivefilmonanon-circuit-formed surface.
method providedwiththe stepinwhichthe formatio
andresinsealingarecarriedoutisalsoreferred
package (WLP).

Inaddition, the method formanufacturinganelectr
may further have a step of forming a rewiring layer
surface of the electronic component. An electronic
obtained by forming a rewiring layer in a range tha
the area ofthe semiconductor chipsisalsoreferre
package.

[0095]

Hitherto, the embodiment of the present invention h
described, but this is an example of the presentin
is also possible to employ a variety of configurati
what has been described above.

[0096]

Meanwhile, the present invention is not limited to

above-describedembodiment,andthepresentinventi

improved,andthelikeaslongastheobjectofthe

befurthercarried

ate having
nt70,the method
have,forexample,
dsurface ofthe
thodandforming
Amanufacturing
nofanelectrode

toasawaferlevel

onicdevice
on the circuit
device thatis
tis wider than

dtoasafan-out

as been
vention, and it

ons other than

the
oncanbemodified,

presentinvention



10

15

20

25

52

can be achieved.
[0097]

Hereinafter, the present invention will be specific
described using examples, but the present invention
thereto.

[0098]

The detail of materials that are used to produce ad
laminate films is as described below.
[0099]

<Heat-resistant resin layer>

Heat-resistantresinlayerl:Polyethyleneterephth
film (manufactured by Unitika Ltd., trade name: EMB
trademark) S-50, melting point: 260°C, decompositio
approximately 400°C, thickness: 50 pm)
[0100]

<Flexible resin for forming flexible resin layer>

Flexible resin 1: Polyester-based elastomer (manufa

Du Pont-Toray Co., Ltd., trade name: HYTREL (regist
4767N, melting point: 200°C)
[0101]
<Adhesive for forming adhesive resin layer>
(Adhesive 1 (ultraviolet-curable acrylic adhesive))
Ethylacrylate (48 partsbyweight), 2-ethylhexyla
parts by mass), methyl acrylate (20 parts by weight
methacrylate (5 partsbymass), and, as apolymeriz
benzoyl peroxide (0.5 parts by weight) were mixed t

mixturewasaddeddropwisetoanitrogen-substitute

ally

is not limited

hesive

alate(PET)
LET (registered

n temperature:

ctured by

ered trademark)

crylate (27
), glycidyl
ationinitiator,
ogether. This

dflaskincluding
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toluene (65 parts by weight) and ethyl acetate (50

at 80°C for five hours under stirring and further s

hours to react the components. After the end of th
solutionwas cooled, xylene (25 parts by weight), a

parts by weight), and tetradecylbenzylammonium chlo
by weight) were added thereto, and the components w
80°C for 10 hours while the air is blown into the f
obtaining a solution of an acrylic acid ester copol
photopolymerizable carbon-carbon double bond was in
[0102]

Tothissolution,benzoin (7 partsbyweight)asan
polymerization initiator, an isocyanate-based cross
(manufacturedbyMitsuiChemicals,Inc. tradename
(2partsbyweight),anddipentaerythritolhexacryl
by Toagosei Company, Limited., trade name: ARONIX M
by weight) were added (with respect to 100 parts by
copolymer (solid content)), thereby obtaining an ad
(ultraviolet-curable acrylic adhesive).

[0103]

<Adhesive for forming adhesive layer>

(Adhesive resin solution 1)

4,4’-azobis-4-cyanovaleric acid (manufactured by Ot
Chemical Co., Ltd., trade name: ACVA) (0.5 parts by
polymerizationinitiator, n-butyl acrylate (74.3 pa
methyl methacrylate (13.7 parts by mass) as monomer
2-hydroxyethyl methacrylate (9 parts by mass) as a

surfactantobtainedbyintroducingapolymerizable

parts by weight)
tirred for five
e reaction, the
crylicacid (2.5
ride (1.5 parts
ere reacted at
lask, thereby
ymer to which a

troduced.

ultraviolet

linking agent

‘OLESTERP49-75S)

ate(manufactured
-400) (15 parts
weight of the

hesive 1

suka
mass) as a
rtsbymass)and
s (A),
monomer (B), a

1-propenylgroup
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into a benzene ring of an ammonium salt of a sulfur
polyoxyethylene nonylphenyl ether (manufactured by
trade name: AQUARON HS-1025) (3 parts by mass) as a
surfactantwererespectivelyinjectedintodeionize
emulsion polymerization was carried out under stirr
72°C for eight hours, thereby obtaining an acrylic
The acrylic resin emulsion was neutralized (pH=7.0)
water,therebyobtaininganadhesiveresinsolution
content concentration of 42.5%.
[0104]

(Adhesive resin solution 2)

Ammonium persulfate (0.5 parts by mass) as a polyme
initiator,2-ethylhexylacrylate(63partsbymass)
(21 partsby mass), and methylmethacrylate (9 part
monomers (A), 2-hydroxyethyl methacrylate (3 parts
monomer (B), polytetramethylene glycol diacrylate (
NOF Corporation, trade name; ADT-250) (1 part by ma
surfactantobtainedbyintroducingapolymerizable
into a benzene ring of an ammonium salt of a sulfur
polyoxyethylene nonylphenyl ether (manufactured by
trade name: AQUARON HS-1025) (2 parts by mass) as a
surfactantwererespectivelyinjectedintodeionize
emulsion polymerization was carried out under stirr
72°C for eight hours, thereby obtaining an acrylic
The acrylic resin emulsion was neutralized (pH=7.0)
water,therebyobtaininganadhesiveresinsolution

content concentration of 56.5%.

ic acid ester of
DKS Co., Ltd;
polymerizable
dpurewater,and
ing at 70°C to
resin emulsion.
with ammonia

1lhavingasolid
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N-butylacrylate
sbymass)asthe
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[0105]

(Adhesive coating fluid 1)

Theadhesiveresinsolution1(57.4partsbymass),
resin solution 2 (42.6 parts by mass), dimethyletha
parts by mass), and an epoxy-based compound (manufa
ChemteX Corporation, Ex-1610) (9.3 parts by mass) t
crosslinking agent were respectively mixed together
obtaining an adhesive coating fluid 1.
[0106]

(Adhesive coating fluid 2)

Theadhesiveresinsolution1(100partsbymass),
glycol (10.0 parts by mass), and an aziridine-based
(manufactured by Nippon Shokubai Co., Ltd., CEHMITI
partsbymass)thatwasacrosslinkingagentwerer
together, thereby obtaining an adhesive coating flu
[0107]

[Example 1]

The adhesive coating fluid 1 was applied and thend
heat-resistantresinlayer1,therebyforminga20
layer. Next, afilm configured ofthe flexible res
110 pm,elasticmodulus:55MPa(basedonJISK7161and
conditions of a sample width of 10 mm, an inter-chu
30mm,andatensilerateof300mm/minute))thats
resin layer was laminated on the adhesive layer.

Next, the coating fluid of the adhesive 1 was appli
dried on the flexible resin layer of the obtained f

um-thickadhesiveresinlayer,therebyobtainingan

theadhesive

nolamine (0.4

ctured by Nagase
hat was a

, thereby

polypropylene

compound
TE Pz-33) (1.7
espectivelymixed

id 2.

ried onthe

pum-thickadhesive

in1 (thickness:

measuredunder

ck distance of

ervedasaflexible

edandthen
iimto forma 20

adhesivelaminate
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film.

The following evaluations were carried out on the o
adhesive laminate film. The obtainedresultsare s
[0108]

[Example 2]

An adhesive laminate film was obtained in the same
in Example 1 except for the fact that the thickness
layer was changed to 10 pm.

The following evaluations were carried out on the o
adhesive laminate film. The obtainedresultsare s
[0109]

[Comparative Example 1]

An adhesive laminate film was obtained in the same
in Example 1 except for the fact that no adhesive |
on the heat-resistant resin layer 1.

The following evaluations were carried out on the o
adhesive laminate film. The obtainedresultsare s
[0110]

[Comparative Example 2]

An adhesive laminate film was obtained in the same
in Example 1 except for the fact that the adhesive
was used instead of the adhesive coating fluid 1.

The following evaluations were carried out on the o
adhesive laminate film. The obtainedresultsare s
[0111]

<Evaluation>

(1)MeasurementofpeelstrengthP

oandpeelstrengthP

btained

howninTable 1.

manner as

of the adhesive

btained

howninTable 1.

manner as

ayer was formed

btained

howninTable 1.

manner as

coating fluid 2

btained

howninTable 1.

1between
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heat-resistant resin layer and flexible resin layer
The peel strength P o and the peel strength P
heat-resistantresinlayerandtheflexibleresinl
using the following method on the basis of JIS Z023
First,theadhesivelaminatefiimwasattachedtoa

(manufacturedbySUMCOCorporation,tradename:SIL

1 between the
ayerweremeasured
7.
siliconwafer

ICONMIRROWAFER,

thickness: 760 pm)sothattheadhesiveresinlayercameintoconta ct

with the silicon wafer. Next, the heat-resistant r
peeled off from the flexible resin layer using a te
(manufactured by Toyo Seiki Co., Ltd., trade name:
180-degree direction under conditions of 25°Cand a
300mm/minute,thestrength(N/25mm)atthistime
and the average value was regarded as the peel stre

In addition, the adhesive laminate film was thermal
on a hot plate at 160°C for four hours, and then th
P,betweentheheat-resistantresinlayerandthefle
inthe adhesive laminate film was measured using th
the method for measuring the peel strength P
heat-resistant resin layer side was placed on the h
[0112]

(2) Property of picking up electronic components

A plurality of electronic components (silicon chips
disposedontheadhesivelayeroftheadhesivelami
obtaining a structure.

Next theobtainedstructurewasthermallytreated
at160°Cforfourhours,andthenthe heat-resistan

peeled off from the flexible resin layer. At this

esin layer was
nsile tester
STROGRAPH)ina
tensile rate of
wasmeasuredtwice,
ngth P .
ly treated
e peel strength
xibleresinlayer
e same method as
0. At this time, the

ot plate.

) was

natefilm,thereby

onahotplate
tresinlayerwas

time, the
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heat-resistant resin layer side was placed on the h

Next, the property of picking up the electroniccom

ot plate.

ponentswas

evaluated using the following standards.

O:Theheat-resistantresinlayercouldbefavorabl
fromtheflexibleresinlayer thepositionaldevia
chipsorthedeformationoftheadhesiveresinlaye
resinlayerdid notoccur,andthesiliconchipsco
picked up afterwards.

X: The heat-resistantresinlayer could be peeled o
flexible resin layer, but the peeling was not easy,
deviation of the silicon chips or the deformation o
resinlayerandtheflexibleresinlayeroccurredd
and the silicon chips could not be accurately picke

XX:Theheat-resistantresinlayerandtheflexible

werestronglyadheredto eachother, anditwas not

ypeeledoff

tionofthesilicon

randtheflexible

uldbeaccurately

fffromthe

the positional

f the adhesive

uringthepeeling,

d up afterwards.

resinlayer

possibletopeel

off the heat-resistant resin layer from the flexibl e resin layer
[0113]
[Table 1]
Comparative Comparative
Example 1 Example 2
Example 1 Example 2
Peel Po [N/25 mm] 0.083 D.073 Not measureable 0.093
strength P; [N/25 mm] 0.29 0.24 Not measureable 1.9
Evaluation Property of picking up
(6] O XX X
results electronic components
[0114]
Intheadhesive laminate films of Examples 1and 2 inwhichthe

peel strength P

o was equal to or more than 0.01 N/25 mm and equal




10

15

20

59

to or less than 2.0 N/25 mm and the peel strength P
ormorethan0.05N/25mmandequaltoorlessthan
afterthe adhesive laminate films were thermally tr
plate at 160°C for four hours, the heat-resistantr
befavorablypeeledofffromtheflexibleresinlay
deviation of the silicon chips or the deformation o
resinlayerandtheflexibleresinlayerdidnotoc
chips could be accurately picked up afterwards. Th
possibletounderstandthat,accordingtotheadhes
50 according to the present embodiment, it is possi
a characteristic evaluation step of electronic comp
accurately pick up the electronic components.

Incontrast,theadhesivelaminatefiimsofCompara
1 and 2 were poor in terms of the property of picki
components.

That is, it is possible to understand that, in the
laminate films of Comparative Examples 1 and 2, it
to satisfy both the simplification of a characteris
stepofelectroniccomponentsandapropertyofpic
components.
[0115]

Priority is claimed on Japanese Patent Application
2016-229118, filed on November 25, 2016, the conten

incorporated herein by reference.

1 was equal to
1.5N/25mm,even
eated onthe hot
esinlayercould
er,thepositional
f the adhesive
cur,andthesilicon
atis, itis
ivelaminatefilm
ble to simplify

onents and

tiveExamples

ng up electronic

adhesive
is not possible
tic evaluation

kingupelectronic

No.

t of which is
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CLAIMS

1. An adhesive laminate film comprising:
a heat-resistant resin layer;
a flexible resin layer; and

an adhesive resin layer in this order,

whereinapeelstrengthP obetweentheheat-resistantresinlayer

andtheflexibleresinlayer,whichisbasedonJIS
using a method described below, is equal to or more
mmandequaltoorlessthan2.0N/25mm,andapee
the heat-resistant resin layer and the flexible res
athermal treatment of the adhesive laminate filma
hoursisequaltoormorethan0.05N/25mmandequ
1.5 N/25 mm,

(method for measuring peel strength)

the adhesive laminate film is attached to a silicon
that the adhesive resin layer comes into contact wi
wafer, next, the heat-resistant resin layer is peel
flexibleresinlayerusingatensiletesterinal8
under conditions of 25°C and a tensile rate of 300
strength (N/25 mm) at this time is measured twice,

value is regarded as the peel strength.

2. The adhesive laminate film according to Claim 1
wherein a tensile elastic modulus (E’) of the flexi
layer at 160°C, which is based on JIS K7161 and mea

conditions of a sample width of 10 mm, an inter-chu

Z0237andmeasured
than 0.01 N/25
IstrengthP 1between
in layer after
t160°C for four

altoorlessthan

wafer so
th the silicon
ed off from the
O-degreedirection
mm/minute, a

and an average

ble resin
sured under

ck distance of



10

15

20

25

61

30 mm, and atensile rate of 300 mm/minute, is equa

1 MPa and equal to or less than 300 MPa.

3. The adhesive laminate film according to Claim 1
wherein a melting point of the heat-resistant resin
equal to or higherthan 200°C or the heat-resistant

no melting point.

4. The adhesive laminate film according to any one
3,
wherein a melting point of the flexible resin layer

to or higher than 100°C and equal to or lower than

5. The adhesive laminate film according to any one
4,

wherein a heat-resistant resin that configures the
heat-resistant resin layer includes one or more sel

group consisting of a polyimide, a polyamide, and a

6. The adhesive laminate film according to any one
S5,

wherein a flexible resin that configures the flexib
layer includes one or more selected from the group
polyester-based elastomer, a polyamide-based elasto

polyimide-based elastomer, and a polybutylene terep

7. The adhesive laminate film according to any one

[to ormorethan

or 2,

layer is

resinlayer has

of Claims 1 to

is equal

250°C.

of Claims 1 to

ected from the

polyester.

of Claims 1 to

le resin

consisting of a

mer, a

hthalate.

of Claims 1 to
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6, further comprising:
an adhesive layer between the heat-resistant resin

the flexible resin layer.

8. The adhesive laminate film according to Claim 7

wherein the adhesive layer includes a (meth)acrylic

9. The adhesive laminate film according to Claim 8
wherein the (meth)acrylic adhesive includes a (meth
adhesive resin and a crosslinking agent, and
a content of the crosslinking agent in the (meth)ac
adhesive is equal to or more than 5 parts by mass w

100 parts by mass of the (meth)acrylic adhesive res

10. The adhesive laminate film according to Claim
wherein the crosslinking agent includes one or more
from an epoxy-based compound, an isocyanate-based c

aziridine-based compound.

11. The adhesive laminate film according to Claim
wherein the (meth)acrylic adhesive resin that is in

the(meth)acrylicadhesiveincludesapolyfunctiona

configurational unithaving equalto ormore thant

double bonds in a molecule.

12. The adhesive laminate film according to any on

11,

layer and

adhesive.

)acrylic

rylic
ith respect to

in.

selected

ompound, and an

9 or 10,

cluded in

Imonomer-derived

wo carbon-carbon

eofClaims1to
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wherein an adhesive that configures the adhesive re
includes one or more selected from a (meth)acrylic
silicone-basedadhesive anurethane-basedadhesive

adhesive, and a styrene-based adhesive.

13. The adhesive laminate film according to any on
12,
wherein a total light transmittance of the adhesive

film is equal to or more than 80%.

14. The adhesive laminate film according to any on
13,

wherein the adhesive laminate film is a dicing tape

15. The adhesive laminate film according to any on
14,

wherein the adhesive laminate film is used as an ad
laminate film in a method for manufacturing an elec
the method including

a step (A) of preparing a structure including the a
laminate film having aheat-resistantresinlayer,
layer, and an adhesive resin layer in this order an
electronic components attached onto the adhesive re

a step (B) of evaluating characteristics of the ele
componentsinastateofbeingattachedontothead

a step (C) of peeling the heat-resistant resin laye

adhesive laminate film after the step (B), and

sin layer
adhesive, a

,anolefin-based

eofClaims 1to

laminate

eofClaims1to

eofClaims1to

hesive

tronic device,

dhesive
aflexibleresin
d one or more
sin layer,
ctronic
hesiveresinlayer,

r fromthe
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a step (D) of picking up the electronic components

adhesive resin layer after the step (C).

16. A method for manufacturing an electronic devic

a step (A) of preparing a structure including an ad
laminate film having aheat-resistantresinlayer,
layer, and an adhesive resin layer in this order an
electronic components attached onto the adhesive re

a step (B) of evaluating characteristics of the ele
componentsinastateofbeingattachedontothead

a step (C) of peeling the heat-resistant resin laye
adhesive laminate film after the step (B), and

a step (D) of picking up the electronic components
adhesive resin layer after the step (C),

whereintheadhesivelaminatefilmaccordingtoany

1to 15 is used as the adhesive laminate film.

17. The method for manufacturing an electronic dev
Claim 16,

wherein,inthestep(B),thecharacteristicsofth
components are evaluated in a temperature environme
or lower than 0°C or equal to or higher than 50°C a

lower than 200°C.

18. The method for manufacturing an electronic dev
Claim 16 or 17,

wherein,inthe step (D), the electronic components

from the

e, comprising:
hesive
aflexibleresin
d one or more
sin layer,
ctronic
hesiveresinlayer,

r from the

from the

oneofClaims

iceaccordingto

eelectronic

nt of equal to

nd equal to or

iceaccordingto

are picked
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up in a state in which intervals between the electr
adjacent to each other are expanded by extending re
the electronic components are attached in the adhes

in an in-plane direction of the film.

onic components
gions to which

ive resin layer



