SPECIFICATION

ADHESIVE FILM AND METHOD OF MANUFACTURING ELECTRONI APPARATUS

TECHNICAL FIELD
[0001]
The presentinventionrelatesto anadhesivefilma

of manufacturing an electronic apparatus.

BACKGROUND ART
[0002]

Afan-outtype waferlevel package (WLP)is beingd
atechnology capable of reducing the size and weigh
apparatuses (for example, semiconductor apparatuses

Inan Embedded Wafer Level Ball Grid Array (eWLB)w
method of manufacturing a fan-out type WLP, a metho
which temporary fixing is carried out in a state wh
of electronic components such as semiconductor chip
onanadhesivefilmattachedtoasupportsubstrate
of electronic components are collectively sealed wi
material. Here, it is necessary to fix the adhesiv
electroniccomponentandthe support substrateina
thelike,and, aftersealing, itisnecessarytore
filmfromthesupportsubstrateandthesealedelec
[0003]

Examples of such a technigue relating to a method o

manufacturingsuchafan-outtypeWLPincludethet

ndamethod

evelopedas
t of electronic
).
hichisone
disadopted in
ere a plurality
s are separated
,andtheplurality
th a sealing
e film to the
sealingstepor
movetheadhesive

troniccomponents.

f

echniquedescribed



in Patent Document 1 (Japanese Patent Laid-Open No.
[0004]

PatentDocumentldisclosesaheat-resistantadhesi
manufacturing a semiconductor apparatus, which is u
adhered when resin sealing a substrate-less semicon
which the heat-resistant adhesive sheet has a base
and an adhesive layer, and the adhesive layer is a
an adhesive strength with respect to SUS 304 after
thanorequalto0.5N/20mmandwhichiscuredby
by the time aresin sealing stepis completed such

peeling strength is less than or equal to 2.0 N/20

RELATED DOCUMENT
PATENT DOCUMENT
[0005]
[PatentDocumentl] JapanesePatentApplicationPu

2011-134811

SUMMARY OF THE INVENTION
TECHNICAL PROBLEM
[0006]
According to the investigations of the present inve
isclearthat,whenanelectroniccomponentisarra
film, the electronic component is sealed with a sea
andthenthe adhesive filmis peeled fromthe elect
apart (alsoreferred to below as glue) of the adhe

oftheadhesivefilmontheelectroniccomponentsi

2011-134811).

vesheetfor
sed by being
ductor chip, in
material layer
layer which has
bonding of more
astimulusreceived
thatthe package

mm.

blicationNo.

ntors, it

ngedonanadhesive
ling material,

roniccomponent,
sive resin layer

demayremain(also



referredtobelowasglueresidue),and, inparticu

of a granular sealing resin is likely to leave glue

[0007]
Thepresentinventionwasmadeinviewoftheabove

and provides an adhesive film for temporarily fixin

componentswhichisabletosuppressglueresidueo

electroniccomponentswhen peelinganadhesivefilm

components.

SOLUTION TO PROBLEM
[0008]

Thepresentinventorscarriedoutintensiveresearc
the above object. As a result, it was found that,
film provided with a base material layer, an adhesi
whichis providedonafirstsurface side oftheba
and whichisfortemporarily fixing an electronicc
adhesive resin layer which is provided on a second
the base materiallayerandofwhichtheadhesives
according to an external stimulus, including a spec
polyvalent carboxylic acid ester-based plasticizer
resinlayeronthesidetowhichelectroniccompone
fixedmakesitpossibletosuppresstheglueresidu
component side when peeling the adhesive film from
component, thereby completing the present invention
[0009]

According to the present invention, the adhesive fi

method of manufacturing an electronic apparatusiill

lar, thattheuse

residue.
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are provided.
[0010]
[1]

Anadhesivefilmusedwhensealinganelectronicco
asealingmaterialinastepofmanufacturinganel
to temporarily fix the electronic component, the ad
including a base material layer, an adhesive resin
is provided on a first surface side of the base mat
which is for temporarily fixing the electronic comp
adhesive resin layer (B) whichis provided onasec
ofthe base material layer and of which adhesive st
accordingtoanexternalstimulus,inwhichtheadh
(A) includes a polyvalent carboxylic acid ester-bas
(X) and an adhesive resin (Y), and a content of the
carboxylic acid ester-based plasticizer (X) in the
layer (A) is more than or equal to 0.7 parts by mas
or equal to 50 parts by mass with respect to 100 pa
the adhesive resin (Y) included in the adhesive res
[2]

Intheadhesivefilmaccordingto[1],thepolyvale
acidester-basedplasticizer(X)includesatleast
from a trivalent aromatic carboxylic acid ester-bas
andatetravalentaromaticcarboxylicacidester-ba
[3]

In the adhesive film according to [1] or [2], the p
carboxylic acid ester-based plasticizer (X) include

type selected from a trimellitic acid ester-based p

mponentwith
ectronicapparatus
hesive film
layer (A) which
erial layer and
onent, and an
ond surface side
rengthdecreases
esiveresinlayer
ed plasticizer
polyvalent
adhesive resin
s and less than
rts by mass of

in layer (A).

ntcarboxylic
onetypeselected
ed plasticizer

sedplasticizer.

olyvalent
s at least one

lasticizer and



a pyromellitic acid ester-based plasticizer.
[4]

In the adhesive film according to any one of [1] to
polyvalent carboxylic acid ester-based plasticizer
leastonetypeselectedfromtrimelliticacidtrial
an alkyl group having 4 to 12 carbon atoms and pyro
tetraalkylestershavinganalkylgroup having4to
[5]

In the adhesive film according to any one of [1] to
adhesive strength of the adhesive resin layer (B) i
heating.

[6]

Intheadhesivefilmaccordingto[5],theadhesive
(B)includesatleastonetypeselectediromagas
and heat-expandable microspheres.

[7]

Intheadhesivefilmaccordingtoanyoneof]1]to
of at least one type selected from a gas generating
heat-expandable microspheresintheadhesiveresin
than or equal to 0.1% by mass when the entire adhes
(A) is 100% by mass.

[8]

In the adhesive film according to any one of [1] to
sealing material is an epoxy resin-based sealing ma
[9]

In the adhesive film according to any one of [1] to

adhesive resin layer (A) includes a (meth)acrylic-b

[3], the
(X)includes at
kylestershaving
mellitic acid

12 carbonatoms.

[4], the

s decreased by

resinlayer
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[6],acontent
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layer(A)isless
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[7], the

terial.

[8], the

ased adhesive



resin.
[10]

In the adhesive film according to any one of [1] to
electronic component is sealed by compression moldi
sealing material.

[11]

A method of manufacturing an electronic apparatus,
includingatleastastep(1)ofpreparingastruct
with the adhesive film according to any one of [1]
electroniccomponentattachedtothe adhesiveresin
adhesivefilm,andasupportsubstrateattachedto
layer (B) ofthe adhesivefilm,astep(2) of seali
componentusingasealingmaterial,astep(3)ofp
substrate from the structural body by decreasing ad
of the adhesive resin layer (B) by applying an exte
and a step (4) of peeling the adhesive film from th
component.

[12]

Inthemethodofmanufacturinganelectronicappara
to [11], the sealing material is an epoxy resin-bas
material.

[13]

Inthemethodofmanufacturinganelectronicappara
to[11]or[12],thesealingmaterialincludesana
agent.

[14]

In the method manufacturing an electronic apparatus

[9], the

ng using the

the method

uralbodyprovided

to [10], an

layer(A)ofthe
theadhesiveresin
ngthe electronic
eelingthesupport
hesive strength
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e electronic
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ed sealing

tusaccording
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according



to any one of [11] to [13], the sealing material is
sheet-like, or liquid.
[15]

Inthemethodofmanufacturinganelectronicappara
toanyoneof[11]to[14],instep(2),thesealin

component is performed by compression molding.

ADVANTAGEOUS EFFECTS OF INVENTION
[0011]

According to the present invention, it is possible
anadhesive filmfortemporarily fixing electronic
is able to suppress glue residue on the side of the

componentswhenpeelinganadhesivefilmfromelect

BRIEF DESCRIPTION OF THE DRAWINGS
[0012]

The objects described above, and other objects, fea
advantageswillbecome more apparentfromthe prefe
described below and the accompanying drawings below
[0013]

Fig. 1 is a cross-sectional view schematically show
exampleofastructureofanadhesivefiimofanem
to the present invention.

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

Fig. 3 is a cross-sectional view schematically show

granular,

tusaccording

goftheelectronic

to provide
componentswhich
electronic

roniccomponents.

tures, and

rredembodiments

ing an

bodimentaccording

ing an

apparatus of an
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example of a method of manufacturing an electronic

embodiment according to the present invention.

DESCRIPTION OF EMBODIMENTS
[0014]

Adescriptionwillbe givenbelowofembodiments of
invention using the drawings. In all the drawings,
componentsaredenotedbythesamereferencenumera
thereofwillnotberepeated. Inaddition,thedra
views and do not match the actual dimensional ratio
anumerical range of “Ato B”represents more than
less than or equal to B unless otherwise specified.
in the present embodiment, “(meth)acrylic’ means ac
methacrylic, or both acrylic and methacrylic.

[0015]
1. Adhesive Film for Temporarily Fixing Electronic

Adescriptionwillbegivenbelowofanadhesivefi
to the present embodiment.

Fig. 1 is a cross-sectional view schematically show
example of a structure of the adhesive film 50 of a
according to the present invention.

[0016]

AsshowninFig.1,theadhesivefiim50according
embodiment is an adhesive film used when sealing an
component with a sealing material in a step of manu
electronic apparatus to temporarily fix the electro

the adhesive film including a base material layer 1

apparatus of an

thepresent
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Isanddescription
wingsareschematic
s. Inaddition,
orequaltoAand
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resinlayer (A) whichis provided onafirstsurfac

base material layer 10 and which is for temporarily
electronic component, and the adhesive resin layer
provided on a second surface 10B side of the base m
andofwhichtheadhesivestrengthdecreasesaccord
stimulus. The adhesive resin layer (A) includes th
carboxylic acid ester-based plasticizer (X) and the
(Y), and a content of the polyvalent carboxylic aci
plasticizer(X)intheadhesiveresinlayer(A)is

t0 0.7 parts by mass andless than orequal to50 p
respect to 100 parts by mass of the adhesive resin
the adhesive resin layer (A).

[0017]

As described above, according to the investigations
present inventors, it was found that, when an elect
isarranged on anadhesive film, the electronic com
with a sealing material, and then the adhesive film
the electronic component, glue residue may occur on
component side.

[0018]

The present inventors carried out further intensive
inordertorealizeanadhesivefilmfortemporaril
components which is able to suppress glue residue o
side of the electronic components when sealing an e
component with a sealing material in a step of manu
electronicapparatus. Asaresult,intheadhesive

with the base material layer 10, the adhesive resin

e 10Aside ofthe
fixing the
(B) which is
aterial layer 10
ingtoanexternal
e polyvalent
adhesive resin
d ester-based
morethanorequal
arts by mass with
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the electronic

research

yfixingelectronic
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lectronic
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film50provided

layer (A) which



10

isprovidedonthefirstsurface 10Aside oftheba
10andwhichisfortemporarilyfixingthe electron
the adhesiveresinlayer (B)whichisprovidedont
10B side of the base material layer 10 and of which
strength decreases according to an external stimulu
to be effective when the polyvalent carboxylic acid
plasticizer (X) was contained in the adhesive resin
Asaresultofthepresentinventorscarryingoutm
researchbasedontheabove-describedfindings, it
firsttimethatsettingthecontentofthepolyvale
ester-based plasticizer (X) inthe adhesiveresin|
thanorequalto0.7 partsbymassandlessthanor
by mass with respect to 100 parts by mass of the ad
included in the adhesive resin layer (A) makes it p
effectively suppress glue residue on the electronic
when the adhesive film is peeled off from an electr
That is, in the adhesive film 50 according to the p
embodiment, setting the content of the polyvalent ¢
ester-based plasticizer (X) in the adhesive resin |
intherangedescribedabovemakesitpossibletoe
glueresidueontheelectroniccomponentsidewhen
is peeled off from an electronic component.
[0019]
In the adhesive film 50 according to the present em
the lower limit of the content of the polyvalent ca
ester-based plasticizer (X) in the adhesive resin |

preferablymorethanorequaltol.0partby massf

semateriallayer
iccomponent,and
hesecondsurface
the adhesive
s, itwas found
ester-based
layer (A).
oreintensive
wasfoundforthe
ntcarboxylicacid
ayer (A)tomore
equalto50parts
hesive resin (Y)
ossible to
component side
onic component.
resent
arboxylic acid
ayer (A) to be
ffectivelysuppress

theadhesivefilm

bodiment,
rboxylic acid
ayer (A) is

romthe viewpoint
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of effectively suppressingglueresidue ontheelec
sidewhentheadhesivefilmispeeledofffromane

In the adhesive film 50 according to the present em
the upper limit of the content of the polyvalent ca
ester-based plasticizer (X) in the adhesive resin |
preferably less than or equal to 25 parts by mass,
less than or equal to 20 parts by mass, even more p
than or equal to 8.0 parts by mass, stillmore pref
orequalto6.0partsbymass, andpatrticularly pre
orequalto4.0partsbymassfromtheviewpointof
on the electronic components, deterioration in the
oftheelectroniccomponent,andpositionshifting
components during sealing whenthe adhesive filmis
an electronic component.

In addition, in the adhesive film 50 according to t
embodiment, setting the content of the polyvalent ¢
ester-based plasticizer (X) in the adhesive resin |
the more than or equal to lower limit value further
affinity of the sealing material to the adhesive fi
itpossibletofillthe sealingmaterialineveryc
and,asaresult,iispossibletofurthersuppres
in the electronic components.

[0020]

The thickness of the entire adhesive film 50 accord
presentembodimentispreferablymorethanorequal
than or equalto 1000

20 umandlessthanorequalto500

troniccomponent
lectroniccomponent.
bodiment,
rboxylic acid
ayer (A) is
more preferably
referably less
erably lessthan
ferablylessthan
suppressingstains
shear strength
intheelectronic

peeled off from

he present
arboxylic acid
ayer (A) to be
improves the
Im 50 and makes
ornerofthemold,

ssealingunevenness

ing tothe

tol0 umandless

um, and more preferably more than or equal to

umfromtheviewpointofthebalance
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between mechanical properties and handleability.
[0021]

It is possible to use the adhesive film 50 accordin
present embodiment as a film or the like for tempor
electronic component in a step of manufacturing an
apparatus, and, in particular, favorable use is pos
for temporarily fixing an electronic component in a
manufacturing a fan-out type WLP.

[0022]

Next, a description will be given of each layer for
adhesive film 50 according to the present embodimen
[0023]
<Base Material Layer>

The base material layer 10 is alayer provided for
offurtherimprovingthe characteristicssuchasth
mechanical properties, and heatresistance ofthea

AlthoughthebasemateriallayerlOisnotparticul
examples thereof include a resin film.

As the resinwhich formsthe resin film described a
possibleto use awell-knownthermoplasticresin.
include onetype ortwoormoretypesselectedfrom
as polyethylene, polypropylene, poly(4-methyl-1-pen
poly(1-butene); polyesters such as polyethylene ter
polybutylene terephthalate, and polyethylene naphth
polyamidessuchasnylon-6,nylon-66,and polymetax
polyacrylates; polymethacrylates; polyvinyl chlorid

polyvinylidene chlorides; polyimides; polyetherimid

g to the
arily fixing an
electronic
sible as afilm

step of

ming the

the purpose
ehandleability,
dhesivefilm50.

arlylimited,

bove, itis
Examplesthereof
polyolefinssuch
tene), and
ephthalate,
alate;
yleneadipamide;
es;

es;
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ethylene-vinyl acetate copolymers; polyacrylonitril
polycarbonates; polystyrenes; ionomers; polysulfone
polyethersulfones; polyphenylene ether; and the lik
Among these, from the viewpoint of excellent balanc
transparency, mechanical strength, cost, and the li
two or more types selected from polypropylene, poly
terephthalate, polyethylene naphthalate, polyamide,
are preferable, and at least one type selected from
terephthalate and polyethylene naphthalate is more
[0024]
The base material layer 10 may be a single layer or
or more layers.
In addition, the form of the resin film used in ord
the base material layer 10 may be an extended film
extended uniaxially or biaxially; however, from the
improvingthe mechanicalstrengthofthebase mater
film is preferably uniaxially or biaxially extended
[0025]
Fromtheviewpointofobtaininggoodfilmcharacter
thickness of the base material layer 10 is preferab
equaltol pmandlessthan orequalto 500
thanorequalto5 umandlessthanorequalto 300
preferably more thanorequalto 10
um.
ThebasemateriallayerlOmaybesubjectedtoasu

toimprovetheadhesionpropertywiththeotherlay

a corona treatment, a plasma treatment, an undercoa

es;

e between
ke, one type or
ethylene
and polyimide
polyethylene

preferable.

may be two

er to form
andmay be afilm
viewpoint of

iallayer10,the

istics, the

ly more than or

um, more preferably more
um,andevenmore

umandlessthanorequalto 250

rfacetreatment

ers. Specifically,

t treatment, a
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primer coating treatment, and the like may be perfo
[0026]
<Adhesive resin layer (A)>

The adhesive resin layer (A) is provided on one sur
base material layer 10 and is a layer for temporari
electronic components in contact with the surface o
component when sealing an electronic component with
material in a step of manufacturing an electronic a
[0027]

The adhesive resin layer (A) includes the adhesive
and the polyvalent carboxylic acid ester-based plas

Examplesoftheadhesiveresin(Y)include (meth)ac
adhesive resins, silicone-based adhesive resins, ur
adhesive resins, olefin-based adhesive resins, styr
adhesive resins, and the like. Among these, fromt
easily adjusting the adhesive strength and the like
(meth)acrylic-based adhesive resins are preferable.
[0028]

As the adhesive resin layer (A), it is also possibl
radiation cross-linkable adhesiveresinlayerofwh
strength is decreased by radiation. Since the radi
cross-linkable adhesive resin layer cross-links upo
with radiation such that the adhesive strength ther
significantly decreased, the adhesive film50is ea
from the electronic component. Examples of radiati
ultraviolet rays, electron beams, infrared rays, an

the radiation cross-linkable adhesive resin layer,

rmed.

face ofthe
ly fixing the
fan electronic
a sealing

pparatus.

resin (Y)
ticizer (X).
rylic-based
ethane-based
ene-based

he viewpoint of

etousea
ichtheadhesive
ation
n irradiation
eof is
sily peeled off
on include
dthelike. As

an ultraviolet
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cross-linkable adhesive resin layer is preferable.
[0029]

Examplesofthe (meth)acrylic-based adhesiveresin
adhesive resin layer (A) include a copolymer includ
(meth)acrylic acid alkyl ester monomer unit (A) and
(B)havingafunctionalgroupcapableofreactingw
agent.

Inthe present embodiment, the (meth)acrylic acid a
means an acrylic acid alkyl ester, a methacrylic ac
or a mixture thereof.

[0030]

Itispossibletoobtainthe(meth)acrylic-basedad
accordingtothe presentembodiment, forexample, b
amonomermixtureincludinga(meth)acrylicacidal
(A)and amonomer (B) having a functional group cap
with a cross-linking agent.

[0031]

Examplesofthemonomer(A)formingthe(meth)acryl
estermonomerunit(A)include(meth)acrylicacida
analkylgrouphavingapproximatelyltol2carbon
examples thereof include (meth)acrylic acid alkyl e
alkyl group having 1 to 8 carbon atoms. Specific e
include methylacrylate, methylmethacrylate, ethyl
methacrylate, butyl acrylate, butyl methacrylate, 2
acrylate,2-ethylhexylmethacrylate,andthelike.
alone or two or more types thereof may be used.

In the (meth)acrylic-based adhesive resin according

usedinthe
ing a
amonomer unit

ithacross-linking

Ikyl ester

id alkyl ester,

hesiveresin
ycopolymerizing
kylestermonomer

able of reacting

icacidalkyl
Ikylestershaving
atoms. Preferable
sters having an
xamples thereof
acrylate, ethyl
-ethylhexyl

Thesemaybeused

to the
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presentembodiment,thecontentofthe(meth)acryli
monomer unit(A) s preferably more than orequalt
less than or equal to 98.9% by mass when the total
unitsinthe(meth)acrylic-basedadhesiveresinis
preferably more than or equal to 50% by mass and le
to 97% by mass, and even more preferably more than
by mass and less than or equal to 95% by mass.
[0032]

Examples of the monomer (B) which forms a monomer (
a functional group capable of reacting with a cross
includeacrylicacid,methacrylicacid,itaconicac
citraconicacid, fumaricacid, maleicacid, itaconi
ester, mesaconic acid monoalkyl ester, citraconic a
ester, fumaric acid monoalky! ester, maleic acid mo
glycidylacrylate, glycidylmethacrylate, 2-hydroxy
2-hydroxyethyl methacrylate, acrylamide, methacryla
tert-butylaminoethyl acrylate, tert-butylaminoethyl
and the like. Preferable examples thereof include
methacrylic acid, 2-hydroxyethyl acrylate, 2-hydrox
methacrylate, acrylamide, methacrylamide, and the |
be used alone or two or more types thereof may be u

In the (meth)acrylic-based adhesive resin according
presentembodiment,thecontentofthemonomerunit
more than or equal to 1% by mass and less than or e
masswhen the total of allmonomer unitsinthe (me
adhesive resin is 100% by mass, more preferably mor

to 1% by mass and less than or equal to 20% by mass

cacidalkylester
010%bymassand
of all monomer
100%bymass,more
ssthan orequal

or equal to 85%

B) having
-linking agent
id,mesaconicacid,
cacidmonoalkyl
cid monoalkyl
noalkyl ester,
ethylacrylate,
mide,
methacrylate,
acrylic acid,
yethyl
ike. These may
sed.
to the
(B)ispreferably
gual to 40% by
th)acrylic-based
e than or equal

, and even more
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preferably more than or equal to 1% by mass and les
to 10% by mass.
[0033]

The(meth)acrylic-basedadhesiveresinaccordingto
embodimentmay further contain, as necessary,amon
ofamonomerhavingapolymerizabledoublebondsuc
acrylonitrile, or styrene.

[0034]

Examples of the polymerization reaction mechanism o
(meth)acrylic-based adhesive resin according to the
embodimentinclude radical polymerization, anionic
cationic polymerization, and the like. In consider
manufacturing cost of the (meth)acrylic-based adhes
influence of the functional group of the monomer, t
the ions on the electronic component surface, and t
polymerization by radical polymerization is prefera

Whenthepolymerizationiscarriedoutbyradicalp
reaction, examples of radical polymerization initia
organic peroxides such as benzoyl peroxide, di-t-bu
dicumyl peroxide, 3,3,5-trimethylhexanoyl peroxide,
di-2-ethylhexylperoxydicarbonate, methyl ethyl keto
t-butylperoxyphthalate, t-butylperoxybenzoate,
di-t-butylperoxyacetate, t-butylperoxyisobutyrate,
t-butylperoxy-2-hexanoate, t-butylperoxy-2-ethylhex
t-butylperoxy-3,5,5-trimethylhexanoate, acetylperox
isobutyrylperoxide, octanoylperoxide, t-butylperoxi

di-t-amylperoxide;inorganicperoxidessuchasammo

s than or equal

thepresent
omer unitformed

hasvinylacetate,

f the
present
polymerization,
ation of the
ive resin, the
he influence of
he like,
ble.
olymerization
tors include

tyl peroxide,

ne peroxide,

anoate,
ide,
de, and

niumpersulfate,
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potassium persulfate, and sodium persulfate; azo co
2,2'-azobisisobutyronitrile, 2,2'-azobis-2-methylbu
and 4,4'-azobis-4-cyanovaleric acid.

[0035]

In a case of polymerization by emulsion polymerizat
these radical polymerization initiators, inorganic
as water-soluble ammonium persulfate, potassium per
sodium persulfate; and azo compounds having a carbo
molecule such as water-soluble 4,4'-azobis-4-cyanov
preferable. In consideration of the influence of i
electroniccomponentsurface,azocompoundshaving
in the molecule, such as ammonium persulfate or
4,4'-azobis-4-cyanovaleric acid are more preferable
compounds having a carboxyl group in the molecule s
4,4'-azobis-4-cyanovaleric acid are particularly pr
[0036]

Theadhesiveresinlayer(A)accordingtotheprese
preferablyfurtherincludesacross-linkingagenth
cross-linkable functionalgroupsinone moleculein
adhesive resin (Y) and the polyvalent carboxylic ac
plasticizer (X).

The cross-linking agent having two or more cross-li
functionalgroupsinonemoleculeisusedtoreact
group ofthe adhesive resin (Y) to adjustthe adhes
aggregation strength.

Examplesofsuchacross-linkingagentinclude epox

suchassorbitolpolyglycidylether,polyglycerolp

mpounds such as

tyronitrile,

ion, among
peroxides such
sulfate, and
xylgroupinthe
alericacidare
ons on the

acarboxylgroup

, and azo
uch as

eferable.

ntembodiment
avingtwoormore
additiontothe

id ester-based

nkable
withthefunctional

ive strengthand

ycompounds

olyglycidylether,
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pentaerythritol polyglycidyl ether, diglycerol poly
glycerolpolyglycidylether,neopentylglycoldigly
resorcine diglycidyl ether; isocyanate compounds su
tetramethylene diisocyanate, hexamethylene diisocya
diisocyanate triadducts of trimethylolpropane, poly
diphenylmethane diisocyanate, andtolylene diisocya
compounds such as trimethylolpropane-tri-
tetramethylolmethane-tri- B-aziridinyl propionate,
N,N'-diphenylmethane-4,4'-bis(1-aziridine carboxami
N,N'-hexamethylene-1,6-bis(1-aziridine carboxamide)
N,N'-toluene-2,4-bis(1-aziridinecarboxamide), and
trimethylolpropane-tri- B-(2-methylaziridine) propionate;
tetrafunctional epoxy compounds such as
N,N,N',N'-tetraglycidyl-m-xylenediamine, and
1,3-bis(N,N  '-diglycidylaminomethyl) cyclohexane; melamine
compounds suchashexamethoxymethylolmelamine,and
may be used alone or in a combination of two or mor
Amongthese,itispreferabletoincludeonetypeo
types selected from epoxy compounds, isocyanate com
aziridine compounds.
[0037]
Generally,thecontentofthecross-linkingagenti
in a range in which the number of functional groups
cross-linking agentdoes notexceed the number of f
in the adhesive resin (Y). However, in a case wher

groupisnewlygeneratedbythe cross-linkingreact

where the cross-linking reactionis slow, orthe li

glycidylether,
cidylether,and
ch as
nate, toluene
isocyanate,

nate; aziridine

-aziridinyl propionate,

de),

thelike. These
etypesthereof.
rtwoormore

pounds, and

spreferably
in the
unctional groups
e a functional
ion,orinacase

ke, an excess of
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functional groups may be contained as necessary.

The content of the cross-linking agent in the adhes
layer (A) is preferably more than orequalto 0.1 p
less than or equal to 15 parts by mass with respect
mass of the adhesive resin (Y) from the viewpoint o
balance between the heat resistance and adhesion st
adhesive resin layer (A).
[0038]

Theadhesiveresinlayer(A)accordingtotheprese
includesthepolyvalentcarboxylicacid ester-based
in addition to the adhesive resin (Y). The polyval
acid ester-based plasticizer (X) preferably include
type selectedfromatrivalentaromatic carboxylic
plasticizer and a tetravalent aromatic carboxylic a
plasticizerand more preferablyincludes atleasto
fromtrimelliticacidester-basedplasticizersand
ester-basedplasticizers,fromtheviewpointofbei
suppress the glue residue on the electronic compone
peeling the adhesive film from the electronic compo
[0039]

Inaddition,fromtheviewpointofbeingabletofu
the glue residue on the electronic component side w
adhesive film from the electronic component, as the
carboxylic acid ester-based plasticizer (X), it is
include at least one type selected from a trivalent
carboxylic acid trialkyl ester having an alkyl grou

carbon atoms and a tetravalent aromatic carboxylic

ive resin
arts by mass and
to 100 parts by
fimproving the

rength of the

ntembodiment

plasticizer (X)

ent carboxylic

s at least one

acidester-based

cid ester-based

netype selected
pyromelliticacid
ngabletofurther

nt side when

nent.

rthersuppress
hen peeling the
polyvalent
preferable to
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phaving4to12

acid tetraalkyl
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ester having an alkyl group having 4 to 12 carbon a
more preferable to include at least one type select
trimellitic acid trialkyl ester having an alkyl gro
12 carbon atoms and a pyromellitic acid tetraalkyl
alkyl group having 4 to 12 carbon atoms.

Such trimellitic acid trialkyl esters and pyromelli
tetraalkylestersare estersobtained by an esterif
of trimellitic acid or pyromellitic acid with monov
(in particular, monovalent aliphatic alcohol). As
alcohols, monovalentaliphaticalcohols having4to
(for example, n-butyl alcohol, n-pentyl alcohol, n-
n-octyl alcohol, 2-ethylhexyl alcohol, isooctyl alc
alcohol,isononylalcohol,decylalcohol,isodecyl
alcohol, dodecyl alcohol, and the like) are prefera
monovalentaliphaticalcoholshaving8tol2carbon
8 to 10 carbon atoms, in particular, 8) are more pr
Monovalentalcoholssuchasmonovalentaliphatical
alone or in a combination of two or more types. Th
aliphatic alcohols may have any linear or branched
[0040]

Specific examples of trimellitic acid trialkyl este
trimelliticacidtri(n-octyl),trimelliticacidtr
trimellitic acid triisooctyl, trimellitic acid trii
trimelliticacidtriisodecyl,andthelike. Exampl
acid tetraalkyl esters include pyromellitic acid te
pyromellitic acid tetra(2-ethylhexyl), and the like

[0041]
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In the present embodiment, the molecular weight of
polyvalent carboxylic acid ester-based plasticizer
particularly limited, but is preferably more than o
morepreferablymorethanorequalto520,andpart
more than or equal to 540.

[0042]

Thetotal contentofthe adhesiveresin (Y),thecr
agent, and the polyvalent carboxylic acid ester-bas
(X)intheadhesiveresinlayer (A)is preferablym
t050% by massandlessthanorequalto 100%byma
adhesiveresinlayer (A)is 100% by mass, more pref
orequalto 70% by mass and less than orequalto 1
more preferably more than or equal to 90% by mass a
equalto100%bymass,andparticularlypreferably
t0 95% by mass and less than or equal to 100% by ma
itispossibletofurthersuppresstheglueresidue
component side when peeling an adhesive film from a
component.

[0043]

Thethicknessoftheadhesiveresinlayer(A)isno
limited, but, forexample, is preferably more than
and less than or equal to 100
equal to 3 um and less than or equal to 50
[0044]

Itispossibletoformtheadhesiveresinlayer(A)
by coating an adhesive onthe base material layer 1

may be dissolved in a solvent and coated as a coati

the
(X) is not
requal to 500,

icularlypreferably

oss-linking
ed plasticizer
orethanorequal
sswhentheentire
erably more than
00% by mass, even
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morethanorequal
ss. Duetothis,
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orequaltol

um, and more preferably more than or
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be coatedasanaqueousemulsion,oraliquidadhes
directly.

Among the above, an adhesive coating solution disso
organic solvent is preferable. The organic solvent
particularly limited and may be appropriately selec
organicsolventsinconsiderationofsolubilityand
organic solvents, itis possible toillustrate este
acetateandmethylacetate;ketonessuchasacetone
solventssuchasbenzene,toluene,andethylbenzene
aliphatic solvents such as heptane, hexane, and cyc
alcoholssuchasisopropanolandbutanol. Ethylac
are preferable as the organic solvent. These solve
alone or may be used in a mixture of two or more ty

As a method of coating the adhesive coating solutio
possible to adopt a coating method known in the rel
as,forexample,arollcoatingmethod,areverser
agravure rollmethod, a bar coating method, acomm
oradiecoatermethod. Thedryingconditionsoft
are not particularly limited; however, in general,
seconds to 10 minutes in a temperature range of 80
preferable. Morepreferably thedryingiscarried
to 5 minutes at 80 to 170
cross-linking reaction between the cross-linking ag
adhesive,heatingmaybecarriedoutforapproximat
at40to 80
completed.

Inaddition, the base materiallayer 10 and the adh

°C after the drying of the adhesive coating solution

ive may be coated

lvedinan
is not
ted from known
dryingtime. As
rssuchasethyl
andMEK;aromatic
Jlinearorcyclic
lohexane; and
etateandtoluene
nts may be used
pes.
n, itis
ated art, such
ollcoatermethod,
acoater method,
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drying for 10
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outforl5seconds

°C. In order to sufficiently promote the

ent and the

ely5to300hours
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layer (A) may be formed by co-extrusion molding, or
base material layer 10 and the film-like adhesive r
may be formed by being laminated (lamination).
[0045]

<Adhesive Resin Layer (B)>

The adhesive film 50 according to the present embod
provided with the adhesive resin layer (B) of which
strengthis decreased by an external stimulusonth
10B side on the opposite side to the first surface
material layer 10. Due to this, it is possible to
the adhesive film 50 from a support substrate 80 by
external stimulus.

Here, examples of the adhesive resin layer (B) of w
adhesive strength is decreased by an external stimu
heat-peelable adhesive resin layer of which the adh
is reduced by heating or a radiation peelable adhes
of which the adhesive strength is decreased by radi
like. Amongtheabove,aheat-peelableadhesivere
theadhesivestrengthisreducedbyheatingispref
of the heat-peelable adhesive resin layer include a
layers formed of a heat-expandable adhesive includi
generating component, a heat-expandable adhesive in
heat-expandablemicrospherescapableofexpandingt
strength, aheat-expandable adhesive ofwhichthea
isdecreasedduetoacross-linkingreactionofan
caused by heat, or the like.

[0046]
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In the present embodiment, the heat-expandable adhe
fortheadhesiveresinlayer(B)isanadhesiveof
strength is decreased or lost due to the applicatio
example, itis possible to select a material which
150 °C or lower and which peels at a temperature higher
and itis preferable to have adhesive strength of a
the adhesive film 50 does not peel off from the sup
80 in the step of manufacturing an electronic appar
[0047]

As a gas generating component used for a heat-expan
adhesive, itis possible to use an azo compound, an
a Meldrum's acid derivative, or the like. In addit
possibletouseinorganicfoamingagentssuchasam
ammonium hydrogencarbonate, sodium hydrogencarbonat
nitrite, sodium borohydride, various azides, and wa
foaming agents such as salts of fluorinated alkane
as trichloromonofluoromethane and dichloromonofluor
compounds such as azobisisobutyronitrile, azodicarb
barium azodicarboxylate; hydrazide compounds such a
para-toluenesulfonyl hydrazide, diphenyl sulfone-3,
hydrazide, 4,4'-oxybis(benzenesulfonyl hydrazide),
allylbis(sulfonyl hydrazide); semicarbazide compoun
para-toluylenesulfonyl semicarbazide and
4,4'-oxybis(benzenesulfonyl semicarbazide); triazol
such as 5-morpholinyl -1,2,3,4-thiatriazole; and N-
compounds such as N,N'-dinitrosopentamethylenetetra

N,N'-dimethyl-N,N'-dinitrosotephthalamide compounds

sive used
whichtheadhesive
n of heat. For
does not peel at
than 150 °C,
level such that
port substrate

atus.

dable
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moniumcarbonate,
e, ammonium
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generating component may be added to the adhesive r
directly bonded to the adhesive resin.
[0048]

As the heat-expandable microspheres used for the
heat-expandable adhesive, for example, it is possib
microencapsulated foaming agent. Examples of such
microspheres include microspheres in which a substa
easilygasifiedandexpandedbyheating,suchasis
orpentane, isencapsulatedinashellhaving elast
of the material forming the shell include vinyliden
chloride-acrylonitrile copolymer, polyvinyl alcohol
butyral, polymethyl methacrylate, polyacrylonitrile
polyvinylidene chloride, polysulfone, andthe like.
to manufacture the heat-expandable microspheres, fo
coacervation method, an interfacial polymerization
like.

Itis possible to add the heat-expandable microsphe
adhesive resin.

[0049]

Itispossibletoappropriately setthe contentof
type selected from the gas generating component and
heat-expandable microspheres according to the expan
decrease inthe adhesive strength, or the like of t
adhesive resin layer (B) and, while not particularl
content is, for example, more than or equal to 1 pa
less than or equal to 150 parts by mass with respec

by mass of the adhesive resin in the heat-peelable

esin or may be

le to use a
heat-expandable
nce which is
obutane,propane,
icity. Examples
e
, polyvinyl
Itispossible
rexample, by a

method, or the
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atleastone
the
sionratio, the
he heat-peelable
y limited, the
rt by mass and
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layer (B), preferablymorethanorequalto10part

than or equal to 130 parts by mass, and even more p
thanorequalto 25 partsbymassandlessthanor

by mass.

Itis preferable to design the temperature at which
generated or the temperature at which the heat-expa
microspheresexpandduetoheattobeatemperature
[0050]

Examples of the adhesive resin forming the heat-exp
adhesive include (meth)acrylic resins, urethane res
resins, polyolefin resins, polyester resins, polyam
fluorine resins, styrene-diene block copolymer type
like. Among the above, (meth)acrylic resins are pr
[0051]

Thetotalcontentoftheadhesiveresin,thecross-
andatleastonetype selectedfromthe gasgenerat
the heat-expandable microspheresinthe adhesivere
preferably more than or equal to 50% by mass and le
to 100% by mass when the entire adhesive resin laye
more preferably more than or equal to 70% by mass a
egual to 100% by mass, even more preferably more th
90% by mass and lessthanorequalto 100% by mass,
preferably more than or equal to 95% by mass and le
to 100% by mass.

[0052]
In addition, in the adhesive film 50 according to t

embodiment, when the adhesive strength of the adhes

sbymassandless

referably more

equalto100parts

thegasis
ndable

exceedingl50 °C.
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(B) isdecreased by applying an external stimulus t
substrate from the adhesive resin layer (B), from t

stably holding the electroniccomponentonthe adhe
(A),the contentofatleastonetype selected from
component and heat-expandable microspheres in the a
layer (A) is preferably less than or equal to 0.1%

entire resin layer (A) is 100% by mass, more prefer

or equal to 0.05% by mass, even more preferably les

to 0.01% by mass, and the adhesive resin layer (A)
preferably does not include at least one type selec
generating component and heat-expandable microspher
[0053]

Thethicknessoftheadhesiveresinlayer(B)isno
limited, butis, for example, preferably more than
and less than or equal to 300
equal to 20 um and less than or equal to 150
[0054]

Itispossibletoformtheadhesiveresinlayer(B)
by coating an adhesive coating solution on the base
10.

As a method of coating the adhesive coating solutio
possible to adopt a coating method known in the rel
example,rollcoatingmethod,areverserollcoater
rollmethod,abarcoatingmethod,acommacoaterm
method, orthe like. The drying conditions ofthe

are not particularly limited; however, in general,

seconds to 10 minutes in a temperature range of 80

o peelasupport
he viewpoint of
siveresinlayer
agasgenerating
dhesive resin
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ably less than
sthan or equal
particularly
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preferable. Morepreferably,thedryingiscarried

to 5 minutes at 80to 170

cross-linking reaction between the cross-linking ag ent and the
adhesive,heatingmaybecarriedoutforapproximat ely5to300hours
at40to 80 °C after the drying of the adhesive coating solution is
completed.

Inaddition, the base materiallayer 10 and the adh esiveresin
layer (B) may be formed by co-extrusion molding, or the film-like
base material layer 10 and the film-like adhesive r esin layer (B)
may be formed by being laminated (lamination).

[0055]
<Other Layers>

The adhesive film 50 according to the present embod iment may
be further provided with, for example, a concavo-co nvex absorption
layer,animpactabsorptionlayer,aneasilyadhesi velayer,andthe
like betweenthe base materiallayer10andtheadh esiveresinlayer
(A), orthe base material layer 10 and the adhesive resin layer (B)
inarangewhichdoesnotimpairtheeffectofthe presentembodiment.
[0056]

2. Method of Manufacturing Electronic Apparatus

Next, adescriptionwill be given of amethod of ma nufacturing
the electronicapparatusaccordingtothe presente mbodiment. Fig.
2 and Fig. 3 are cross-sectional views schematicall y showing an
example of a method of manufacturing an electronic apparatus of an
embodiment of the present invention.

The method of manufacturing an electronic apparatus according
tothepresentembodimentincludesatleastthefol lowingfoursteps.

outforl5seconds

°C. In order to sufficiently promote the
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(1) Astepofpreparingastructuralbody 100 provi
adhesivefilm50,anelectroniccomponent70attach
resin layer (A) of the adhesive film 50, and the su
80 attached to the adhesive resin layer (B) of the

(2)Astepofsealingtheelectroniccomponent70u
material 60

(3)Astepofpeelingthesupportsubstrate80from
body 100 by decreasing the adhesive strength of the
layer (B) by applying an external stimulus

(4) A step of peeling the adhesive film 50 from the
component 70

In the manufacturing method of the electronic appar
according to the present embodiment, as the adhesiv
temporarily fixesthe electroniccomponent 70, the
according to the present embodiment described above
[0057]

A description will be given below of each step of t
of manufacturing the electronic apparatus according
embodiment.

[0058]
(Step (1))

First, the structural body 100 provided withthe ad
50, theelectroniccomponent70attachedtotheadh
(A) of the adhesive film 50, and the support substr
tothe adhesiveresinlayer (B) ofthe adhesivefil
[0059]

It is possible to manufacture the structural body 1

dedwiththe
edtotheadhesive
pport substrate
adhesive film 50

singasealing

thestructural

adhesive resin

electronic

atus
e film which
adhesivefiim50

is used.

he method

to the present

hesivefilm
esiveresinlayer
ate 80 attached

m50isprepared.

00, for
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example, by the following procedure.

First, the adhesive film 50 is attached onto the su
substrate 80suchthattheadhesiveresinlayer(B)
substrate80side. Aprotectivefimmaybeattach
resin layer (B) and itis possible to peel off the
and attach the exposed surface of the adhesive resi
the surface of the support substrate 80.

Asthesupportsubstrate80,itispossibletouse,
aquartzsubstrate,aglasssubstrate,anSUSsubst
[0060]

Subsequently, itis possible to obtain the structur
byarrangingtheelectroniccomponent70ontheadh

(A) of the adhesive film 50 attached on the support

Examples of the electronic component 70 include sem

chips such as ICs, LSIs, discrete devices, light em
and light receiving elements, semiconductor panels,
packages, and the like.
[0061]
(Step (2))
Next,theelectroniccomponent7Qissealedbyase
60.
Theelectroniccomponent70iscoveredwiththesea

60,andthesealingmaterial6Oiscured,forexamp

pport

isonthesupport
edontheadhesive
protective film

n layer (B) to

forexample,

rate,orthelike.

albody 100
esiveresinlayer
substrate 80.
iconductor
itting diodes,

semiconductor

alingmaterial

lingmaterial

le,atatemperature

of less than or equal to 150 °C to seal the electronic component 70.

In addition, the form of the sealing material 60 is
particularlylimited, andis, forexample, granular

liquid. Here, in a case where the form of the seal

not
,Ssheet-like, or

ing material 60
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is granular, the glue of the adhesive film tends to

to remain on the electronic component side. Theref
adhesive film 50 according to the present embodimen
case where the form of the sealing material 60 is g
possible to more effectively suppress the glue resi
electronic component side when peeling the adhesive
electronic component.

[0062]

The sealing material 60 is not particularly limited
for example, it is possible to use an epoxy resin-b
material using an epoxy resin.

In particular, aliquid epoxy resin-based sealing m
preferable in terms of the affinity of the sealing
the adhesive film 50 being furtherimproved and bei
the electronic component 70 more evenly.

Assuchan epoxyresin-based sealing material, for
is possible to use the T693/R4000 series, T693/R100
T693/R5000 series, and the like manufactured by Nag
Corporation.

[0063]

In addition, in a case where the epoxy resin-based
materialincludesanamine-basedcuringagentasa
glue of the adhesive film tends to be more likely t
electronic component side. Therefore, when the adh
accordingtothepresentembodimentisusedinaca
resin-based sealing material includes an amine-base

as a curing agent, it is possible to more effective

be more likely
ore, when the
tisusedina
ranular, it is
due on the

film from the

:however,

ased sealing

aterial is
material 60 to

ng able to seal

example, it
0 series,

ase ChemteX

sealing
curingagent,the
oremain onthe
esive film 50
sewheretheepoxy
d curing agent

ly suppress the
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glue residue on the electronic component side when
adhesive film from the electronic component.

[0064]

Examplesofsealingmethodsincludetransfermoldin

molding, compression molding, cast molding, and the
sealing the electronic component 70 with the sealin
the sealing material 60 is cured by, for example, h
temperature of less than or equal to 150

100 in which the electronic component 70 is sealed
[0065]

Sincetheadhesive film50accordingtothe present
hasagoodaffinitytothesealingmaterial60,whe
film 50 as the adhesive film for temporarily fixing
component 70, theresistance during flowing ofthe
60isreduced and itis possible tofill the sealin
every corner of the mold.

Therefore byusingtheadhesivefilm50according
embodiment, even in a case where the sealing is per
compression molding in which filling unevenness of
material is likely to occur, it is possible to supp
unevennessoftheelectroniccomponent?70. Inpart
possibletofillthesealingmaterial60intothec
panel shape for which compression molding is diffic
favorably seal the electronic component 70 even in
[0066]

(Step (3))

Next, the adhesive strength ofthe adhesiveresin|

peeling the

g,injection
like. After
g material 60,

eating at a

°C, andthe structural body
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decreasedbyapplyinganexternalstimulus,andthe
80 is peeled off from the structural body 100.
Itis possible to easily remove the support substra
theadhesivefilm50by,forexample,heatingthet
than150 °Caftersealingtheelectroniccomponent70todecr
adhesive strength of the adhesive resin layer (B).
[0067]
(Step (4))
Next, the adhesive film 50 is removed from the elec
component 70 to obtain an electronic apparatus 200.
Examples of methods of removing the adhesive film 5
electroniccomponent70includeamethodinwhichp
outmechanically,amethodwhichpeelingiscarried
the adhesive strength of the surface of the adhesiv
the like.
[0068]
(Step (5))
In the method of manufacturing the electronic appar
according to the presentembodiment, as shown in Fi
of obtaining an electronic apparatus 300 by forming
310and bumps 320 onthe exposed surface of the obt
apparatus 200 may be further provided.
[0069]
The wiring layer 310is provided with a pad (not sh
isan external connectionterminalformed onthe ou
andwiring(notshown)electricallyconnectingthe

component 70 and the pad. Itis possible to formt

supportsubstrate

te 80 from
emperaturetomore

easethe

tronic

0 fromthe
eelingiscarried
outbydecreasing

e film 50, and

atus
g.3,astep(5)
awiring layer

ained electronic

own), which
termostsurface,
exposedelectronic

he wiring layer
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310 by a method known in the related art and the wi
may have a multilayer structure.
[0070]
Itis possible to form the bumps 320 on the pad of
layer 310 to obtain the electronic apparatus 300.
bumps 320 include solder bumps and gold bumps. It
formthe solderbumps, forexample, by arrangingso
pad which is the external connection terminal of th
310 and carrying out heating to melt (reflow) the s
possible to form the gold bumps by a method such as
method, a plating method, or an Au ball transfer me
[0071]
(Step (6))
The method of manufacturing an electronic apparatus
to the present embodiment may be further provided w
of dicing the electronic apparatus 300 to obtain a
electronic apparatuses 400, as shown in Fig. 3.
Itispossibletoperformthedicingoftheelectro
300 by a known method.
[0072]
Although embodiments of the present invention were
above, these are illustrations of the present inven
also possible to adopt various structures other tha
[0073]
The present invention is not limited to the embodim
described above, and modifications, improvements, a

includedinthe presentinventioninarangeinwhi
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to achieve the object of the present invention.

[Examples]
[0074]

Hereinafter,adetaileddescriptionwillbegiveno fthepresent
invention using Examples, but the present invention is not limited
thereto.

[0075]
Thedetailsofthematerialsusedformanufacturing theadhesive

film are as follows.
[0076]

<Adhesive Resin Solution 1>

0.266 parts by mass of t-butylperoxy-2-ethylhexanoa te
(manufacturedbyNOFCorporation,tradename:Perbu tylO(registered
trademark))asapolymerizationinitiator,72parts bymassofn-butyl
acrylate as monomer (A), 18 parts by mass of methyl methacrylate,
7 parts by mass of 2-hydroxyethyl methacrylate as m onomer (B), and
3 parts by mass of acrylic acid were each added to a mixed solvent
includingethylacetateandtoluene,andthesoluti onwaspolymerized
while stirringat83to 87 °Cfor11 hourstoobtainanacrylicresin
solutionhavingasolid concentrationof45%bymas s. Thiswasused

as an adhesive resin solution 1.
[0077]

<Adhesive Coating Solution 1>

100partsbymassoftheadhesiveresinsolution1 and0.9parts
by mass of 1,3-bis(N,N'-diglycidylaminomethyl) cycl ohexane
(manufactured by Mitsubishi Gas Chemical Co., Ltd., solid

concentration 100%, Tetrad-C) which is a cross-link ing agent were
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eachmixed, andthe solid contentconcentration was
with ethyl acetate to obtain an adhesive coating so
[0078]
<Adhesive Coating Solutions 2 to 7>
100 parts by mass of the adhesive resin solution 1,
by mass of 1,3-bis(N,N'-diglycidylaminomethyl) cycl
(manufactured by Mitsubishi Gas Chemical Co., Ltd.,
concentration 100%, Tetrad-C) which is a cross-link
0.225 to 13.5 parts by mass of trimellitic acid tri
(manufacturedbyAdekaCorporation,AdekaCizerC8,
546.79) as a plasticizer were each mixed, and the s
concentration was adjusted to 30% with ethyl acetat
adhesive coating solutions 2 to 7, respectively.
[0079]
<Adhesive Resin Solution for Forming Adhesive Resin
100 parts by mass of the adhesive resin solution 1,
bymass(2partsbymasswithrespectto100parts
resin) of 1,3-bis(N,N'-diglycidylaminomethyl) cyclo
(manufactured by Mitsubishi Gas Chemical Co., Ltd.,
concentration 100%, Tetrad-C) which is a cross-link
9 parts by mass (20 parts by mass with respectto 1
ofadhesiveresin)ofheat-expandable microspheres
MatsumotoY ushiSeiyakuCo.,Ltd. tradename"Mats
FN-180SSD"were eachmixed, andthe solid contentc
adjusted to 30% with ethyl acetate to prepare an ad
solution.

[0080]
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[Comparative Example 1]
The adhesive coating solution 1 was coatedontoap
terephthalate (PET) film (thickness 38
layer, and then dried to form an adhesive resin lay
thickness of 15
the adhesive resin layer (B) was coated on the surf
film on the opposite side to the adhesive resin lay
dried to form the heat-peelable type adhesive resin
a thickness of 45 um and obtain an adhesive film.
The following evaluation was performed with regard
obtained adhesive film.
The obtained results are shown in Table 1.
[0081]
[Comparative Example 2 and Examples 1 to 5]
AdhesivefilmsofComparativeExample2andExample
obtained inthe same manner as in Comparative Examp
adhesive coating solutions 2to 7 were used instead
coating solution 1, respectively.
The following evaluations were performed with regar
obtained adhesive films, respectively. The obtaine
shown in Table 1, respectively.
[0082]
<Evaluation>
(1) Peeling strength of adhesive film with respect
Theadhesiveresinlayer(B)sideoftheadhesivef
on a 100 mm square SUS substrate and the 5 mm squar

chipswere placedand adhered ontop ofthe adhesiv

olyethylene

um)whichis abase material

er (A) with a

um. Next, an adhesive resin solution for forming

ace of the PET
er(A),andthen

layer (B) with

to the

sltobwere
le 1 exceptthat

ofthe adhesive

d to the

d results are

tosealinglayer
ilmwasadhered
e semiconductor

eresinlayer(A)
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of the adhesive filmin alattice shape of 5mm int ervals to obtain

a structural body.

Next, a predetermined amount of an epoxy resin-base d sealing
material (G730 manufactured by Sumitomo Bakelite Co ., Ltd.) was
measured and dispersed in a range of less than or e qual to ®75 mm
on the entirety of the adhesive resin layer (A) on which the

semiconductor chips were arranged.

Next, a mold with a circular shape of ¢80 mm punched out was
prepared, and the structural body in which the epox y resin-based
sealing material was dispersed was arranged in the mold such that
thesemiconductorchipsdidnotoverlap,300kgof pressurewasapplied
thereto with a press under conditions of 120 to 130 °C and heating
was carried out for 400 seconds. Thereafter, the S US substrate on
which the sealing layer formed of the epoxy resin-b ased sealing
material was formed was treated at 150 °C for 30 minutes to perform

post mold curing.
Next, the SUS substrate was heated on a hot plate a t190 °Cto
expand the adhesive resin layer (B) so asto peelt he adhesive film

from the SUS substrate.

Next, theadhesivefilmwas cuttoawidthof50mm andthepeel
strength (25 mmwidth conversion) of the adhesive f ilmwas measured
with respect to the sealing layer formed of an epox y resin-based
sealing material under the conditions of 150 °C, apeeling speed of
100 mm/min, and a peeling angle of 180 ° in a thermostat-equipped

tensile tester.
[0083]

(2) Glue residue
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After the evaluation of the peel strength ofthe ad
with respecttothe sealing layer, the glue residue
filmonthepeelingsurfaceonthesemiconductorch
observedandtheglueresidueoftheadhesivefilm
on the following criteria.

o0: Glue residue was not observed on the peeling sur
semiconductor chip side by visual observation

X: Glue residue was observed on the peeling surface
semiconductor chip side by visual observation
[0084]

(3) Degree of contamination of semiconductor chips

After the evaluation of the peel strength ofthe ad
withrespecttothe sealing layer, the contaminatio
of the surface of the semiconductor chip was visual
the degree of contamination of the semiconductorch
based on the following criteria.

A: No stains at all were observed on the semiconduc
visual observation

B: A few stains were observed on a part of the surf
semiconductor chip by visual observation

C: Stains were observed on the entire surface of th

semiconductor chip by visual observation

hesivefilm
ofthe adhesive
ipsidewasvisually

wasevaluatedbased

faceonthe
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Table 1

41

Content of

Peeling strength of

Degree of

plasticizer (X) in adhesive film with Glue A
o By mack Sy R esile | SRENESTchp

Example 1 1.0 0.15 o] A

Example 2 4.0 0.09 o] A

Example 3 10 0.10 o] B

Example 4 20 0.10 o] B

Example 5 30 0.07 o] C
Comparative Example 1 0.34 B
Comparative Example 2 0.5 0.30 A
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[0086]

InExamples 1to5usingthe adhesive filminwhich
ofthepolyvalentcarboxylicacidester-basedplast
adhesiveresinlayer (A)was morethanorequalto
andlessthanorequal to 50 parts by masswithres
bymassoftheadhesiveresin(Y)includedinthea
(A), no glue residue was observed on the peeling su
semiconductor chip side. Thus, it is understood th
adhesive films of Examples 1 to 5, it is possible t
generation of glue residue on the electronic compon
peeling the adhesive film from the electronic compo

Onthe other hand, in Comparative Examples 1 and 2
adhesive film was used in which the content of the
carboxylic acid ester-based plasticizer (X) in the
layer (A) was less than 0.7 parts by mass with resp
bymassoftheadhesiveresin(Y)includedinthea
(A), glue residue was observed on the peeling surfa
semiconductor chip side.

Thus, it is understood that, with the adhesive film
Comparative Examples 1and 2, glue residue occurs o
component side when peeling the adhesive film from
component.

[0087]

This application claims priority based on Japanese

Application No. 2017-008618 filed on Jan. 20, 2017,

disclosure of which is incorporated herein.
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CLAIMS

1. An adhesive film used when sealing an electronic
asealingmaterialinastepofmanufacturinganel
to temporarily fix the electronic component, the ad
comprising:
a base material layer;
anadhesiveresinlayer(A)whichisprovidedona
side of the base material layer andwhichis forte
the electronic component; and
anadhesiveresinlayer(B)whichisprovidedona
side of the base material layer and of which adhesi
decreases according to an external stimulus,
wherein the adhesive resin layer (A) includes a pol
carboxylic acid ester-based plasticizer (X) and an
(Y), and
a content of the polyvalent carboxylic acid ester-b
plasticizer(X)intheadhesiveresinlayer(A)is
t0 0.7 parts by mass andless than orequalto50 p
respect to 100 parts by mass of the adhesive resin

the adhesive resin layer (A).

2. The adhesive film according to claim 1,
whereinthepolyvalentcarboxylicacidester-based

(X) includes at least one type selected from a triv

carboxylic acid ester-based plasticizer and atetra

carboxylic acid ester-based plasticizer.

component with
ectronicapparatus

hesive film

firstsurface

mporarily fixing

secondsurface

ve strength

yvalent

adhesive resin

ased
morethanorequal
arts by mass with

(Y) included in

plasticizer
alent aromatic

valentaromatic
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3. The adhesive film according to claim 1 or 2,
whereinthepolyvalentcarboxylicacidester-based

(X) includes at least one type selected from a trim

ester-based plasticizer and a pyromellitic acid est

plasticizer.

4. The adhesive film according to any one of claims
whereinthepolyvalentcarboxylicacidester-based

(X)includesatleastonetypeselectedfromtrimel

esters having an alkyl group having 4 to 12 carbon

pyromellitic acid tetraalkyl esters having an alkyl

to 12 carbon atoms.

5. The adhesive film according to any one of claims
wherein the adhesive strength of the adhesive resin

is decreased by heating.

6. The adhesive film according to claim 5,
whereintheadhesiveresinlayer(B)includesatle
selected from a gas generating component and heat-e

microspheres.

7. The adhesive film according to any one of claims
wherein, a content of at least one type selected fr
generating component and heat-expandable microspher

adhesive resin layer (A)is less than orequalto O

plasticizer
ellitic acid

er-based

1to 3,
plasticizer
liticacidtrialkyl
atoms and

group having 4

1to 4,

layer (B)

astonetype

Xpandable

1to 6,
om a gas
es in the

.1% by mass when
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the entire adhesive resin layer (A) is 100% by mass

8. The adhesive film according to any one of claims
wherein the sealing material is an epoxy resin-base

material.

9. The adhesive film according to any one of claims
wherein the adhesive resin layer (A) includes a

(meth)acrylic-based adhesive resin.

10. The adhesive film according to any one of claim
wherein the electronic component is sealed by compr

molding using the sealing material.

11. A method of manufacturing an electronic apparat
comprising at least:

a step (1) of preparing a structural body provided
adhesive film accordingto any one of claims 1 to 1
component attached to the adhesive resin layer (A)
film, and a support substrate attached to the adhes
(B) of the adhesive film;

astep (2) of sealing the electronic componentusin
material;

astep(3)of peelingthesupportsubstratefromth
bodybydecreasingadhesivestrengthoftheadhesiv
by applying an external stimulus; and

a step (4) of peeling the adhesive film from the el

1to7,

d sealing

1to 8,

slto9,

ession

us, the method

with the

0, an electronic

of the adhesive

ive resin layer

gasealing

estructural

eresinlayer(B)

ectronic
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component.

12. The method of manufacturing an electronic appar
to claim 11,
wherein the sealing material is an epoxy resin-base

material.

13. The method of manufacturing an electronic appar
to claim 11 or 12,
wherein the sealing material includes an amine-base

agent.

14. The method of manufacturing an electronic appar
to any one of claims 11 to 13,

whereinthesealingmaterialisgranular,sheet-lik

15. The method of manufacturing an electronic appar
to any one of claims 11 to 14,
wherein, in step (2), the sealing of the electronic

is performed by compression molding.
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