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METHOD FOR MANUFACTURING ELECTRONIC APPARATUS, ADBIFE FILM FOR

MANUFACTURINGELECTRONICAPPARATUS ANDELECTRONITOMPONENTTESTING
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APPARATUS

TECHNICAL FIELD

[0001]

The present invention relates to a method for manuf acturing
electronic apparatus, an adhesive film for manufact uring an
electronicapparatus,andanelectroniccomponentt estingapparatus.
BACKGROUND ART
[0002]

Thereisacasewherethe propertiesofanelectron iccomponent
are evaluated in a step of manufacturing electronic apparatus.

Inastepofevaluatingthepropertiesofanelectr
forexample, the propertiesofanelectroniccompon
at a high temperature or a low temperature. Accord

deteriorationofanelectroniccomponentthathasa

oniccomponent,
entareevaluated
ingly,

causeoffailure

can be accelerated so that an initial failure of th e electronic
componentoccursearlyandthusthedefectiveprodu ctcanberemoved.
Accordingly, it is possible to efficiently obtain a n electronic
component excellent in reliability.
[0003]

Examplesofatechniquerelatedtosuchanaccelera tedproperty
evaluation test for an electronic component include a technique
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describedinPatentDocumentl(JapanesePublished PatentApplication

A-H10-163281).

[0004]

Patent Document 1 discloses a semiconductor element
manufacturing method of manufacturing a semiconduct or element in
whichdicingisperformedonasemiconductorwafer onwhichaplurality
of semiconductor elements are formed, a contactter minal connected
toatesterispressedagainstanelectrodeformed onthesemiconductor
element to establish electrical connection in a sta te where a
positionalrelationshipbetweenthesemiconductore lementssubjected
tothedicing is maintained, and inspection is perf ormedthroughan
operation property test with respect to the semicon ductor element
by using the tester in a state where the connection is established.

RELATED DOCUMENT
PATENT DOCUMENT
[0005]
[Patent Document 1] Japanese Published Patent Appl ication

A-H10-163281

SUMMARY OF THE INVENTION

TECHNICAL PROBLEM

[0006]

The presentinventors have foundoutthatthereis acasewhere
a wrinkle 53A is generated due to heating or coolin g performed on
anadhesivefilm50Afixinganelectroniccomponent 70Aandthewrinkle

53Acomesintocontactwithaprobeterminal95Aat thetimeofproperty
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evaluation of the electronic component 70A (refer t
this case, the properties of the electronic compone
accuratelyevaluatedsincetheadhesivefilm50Ain
probe terminal 95A.

[0007]

That s, the present inventors have found out that
roomforimprovingastepofevaluatingthepropert
component in the viewpoint of accurately and stably
property evaluation of the electronic component.

[0008]

The present invention has been made in consideratio
above-described circumstances and provides a method
manufacturing electronic apparatus with which it is
accurately and stably perform property evaluation o
component.

SOLUTION TO PROBLEM
[0009]

The present inventors have conducted intensive stud
achieve the above object. As a result, the present
found that it is possible to suppress contact betwe
film and a probe terminal at the time of property e
electronic component and to accurately and stably p
propertyevaluationoftheelectroniccomponentby
surface ofaframe, whichfixesanend portion oft
belowanuppersurfaceofanelectroniccomponenti
of a sample stand in a perpendicular direction of t

when evaluating the properties ofthe electronic co

o Fig. 13). In
nt70Acannotbe

terfereswiththe

thereisa
iesofanelectronic

performing the

n of the
for
possible to

fan electronic

ies to
inventors have
en an adhesive
valuation of an
erform the
disposinganupper
headhesivefilm,
nstallationregion
he sample stand

mponentand have
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completed the present invention.

[0010]

The present invention provides a method for manufac

electronic apparatus, an adhesive film for manufact
electronicapparatus,andanelectroniccomponentt
as follows.
[0011]

[1]

A method for manufacturing electronic apparatus inc

astep (A) of preparing a structure provided with a
film and one or two or more electronic components a
adhesive surface of the adhesive film;

astep(B)ofdisposingthestructureinanelectro
testing apparatus such that the electronic componen
over an electronic component installation region of
oftheelectroniccomponenttestingapparatuswith
interposed between the electronic component and the
component installation region, the electronic compo
apparatus being provided with the sample stand incl
electronic component installation region and a prob
provided at a position facing the sample stand and
terminal;

astep(C)ofevaluatingpropertiesoftheelectron
inastateofbeingaffixedtotheadhesivefilmwi
being in contact with a terminal of the electronic

a step (D)of picking up the electronic component fr

adhesive film after the step (C),

turing
uring an

estingapparatus

luding:
n adhesive

ffixed to an

niccomponent
tis positioned
asample stand
theadhesivefilm
electronic

nent testing

uding the

e card that is

includes aprobe

iccomponent
ththeprobeterminal
component; and

om the
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in which, at least in the step (C),

the structureis disposed within aframe and an end
the adhesive film is fixed to the frame, and

anuppersurfaceoftheframeisdisposedbelowan
ofthe electronic componentinstallation region of
in a perpendicular direction of the sample stand.

[2]

Themethodformanufacturingelectronicapparatusd
[1],

inwhich,inthestep(C), propertyevaluationoft
component is performed at a temperature of equal to
0°Corequaltoorhigherthan50°Candequaltoor

[3]

Themethodformanufacturingelectronicapparatusd
[1]or [2],

in which, at least in the step (C),

theuppersurfaceoftheframeisdisposedbelowth
ofthe electronic componentinstallation region of
intheperpendiculardirectionofthesamplestand
oftheadhesivefilmdoesnotcomeintocontactwit
of the probe card.

[4]

Themethodformanufacturingelectronicapparatusd
any one of [1] to [3],

in which, in the step (D), the electronic component
upfromtheadhesivefilminastatewhereaninter

electronic components is enlarged by expanding a re

portion of

uppersurface

the sample stand

escribedin

heelectronic
or lower than

lowerthan200°C.

escribedin

euppersurface
the sample stand
suchthatawrinkle

htheprobeterminal

escribedin

is picked

valbetweenadjacent

gion of the
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adhesive film, to which the electronic components a
an in-plane direction of the film.
[5]
Themethodformanufacturingelectronicapparatusd
any one of [1] to [4],
inwhichthesamplestandisprovidedwithafirst
unitin atleast the electronic component installat
first vacuum suction unit holding the structure by
suction.
[6]
Themethodformanufacturingelectronicapparatusd
[51,
inwhichthesamplestandisprovidedwithasecond
unitinaregiononanouter peripheral sidewhich
the electronic component installation region, the s
suction unit vacuum-sucking a region of the adhesiv
no electronic component is affixed.
[7]
Themethodformanufacturingelectronicapparatusd
(6],
inwhichthe second vacuum suction unitisavacuum
groove which is continuously closed over an outer p
sample stand.
[8]
Themethodformanufacturingelectronicapparatusd
any one of [5] to [7],

in which an outer peripheral portion of the sample

re affixed, in

escribedin

vacuumsuction

ion region, the

means of vacuum

escribedin

vacuumsuction

isdifferentfrom

econd vacuum

e film to which

escribedin

adsorption

eriphery of the

escribedin

stand is
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provided with a vacuum seal portion.

[9]

Themethodformanufacturingelectronicapparatusd
any one of [1] to [8],

in which the adhesive film includes at least a flex
layer and an adhesive resin layer.

[10]

Themethodformanufacturingelectronicapparatusd
[0,

inwhichaflexibleresinconstitutingtheflexible
contains one or two or more selected from the group
polyester elastomer, polyamide elastomer, polyimide
polybutylene terephthalate.

[11]

Anadhesivefilmformanufacturinganelectronicap
is used in the method for manufacturing electronic
described in any one of [1] to [10], the adhesive f

at least a flexible resin layer and an adhesive res

[12]

The adhesive film for manufacturing an electronic a
described in [11],

in which a melting point of the flexible resin laye
to or higher than 100°C and equal to or lower than

[13]

The adhesive film for manufacturing an electronic a
described in [11] or [12],

inwhichaflexibleresinconstitutingtheflexible

escribedin

ible resin

escribedin

resinlayer

consisting of

elastomer, and

paratuswhich
apparatus
ilm including:
in layer.

pparatus

ris equal

250°C.

pparatus

resinlayer
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contains one or two or more selected from the group
polyester elastomer, polyamide elastomer, polyimide
polybutylene terephthalate.

[14]

The adhesive film for manufacturing an electronic a
described in any one of [11] to [13],

in which an adhesive constituting the adhesive resi
contains one or two or more selected from the group
a(meth)acrylicadhesive, asilicone adhesive,aur
an olefin adhesive, and a styrene adhesive.

[15]

An electronic component testing apparatus which is
evaluate properties of an electronic component, the
component testing apparatus including:

a sample stand including an electronic componentin
region;

a probe card that is provided at a position facing
stand and includes a probe terminal; and

aframewithinwhichtheelectroniccomponentasa
an adhesive film holding the electronic component a
that fixes an end portion of the adhesive film,

in which, when the properties of the electronic com
evaluated with the probe terminal being in contact
oftheelectroniccomponent,anuppersurfaceofth
below an upper surface of the electronic component
regionofthesamplestandinaperpendiculardirec

stand.

consisting of

elastomer, and

pparatus

n layer
consisting of

ethaneadhesive,

used to

electronic

stallation

the sample

specimenand

re disposed and

ponentare
with a terminal
eframeisdisposed
installation

tionofthesample
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[16]
The electronic componenttesting apparatus describe
inwhichthesamplestandisprovidedwithafirst
unitin atleast the electronic component installat
first vacuum suction unit holding the electronic co
adhesive film by means of vacuum suction.
[17]
The electronic componenttesting apparatus describe
inwhichthesamplestandisprovidedwithasecond
unitinaregiononanouter peripheral sidewhich
the electronic component installation region, the s
suction unit vacuum-sucking a region of the adhesiv
no electronic component is affixed.
[18]
The electronic component testing apparatus describe
inwhichthe second vacuum suction unitisavacuum
groove which is continuously closed over an outer p
sample stand.
[19]
Theelectroniccomponenttestingapparatusdescribe
of [16] to [18],
in which an outer peripheral portion of the sample

provided with a vacuum seal portion.

ADVANTAGEOUS EFFECTS OF INVENTION
[0012]

According to the present invention, itis possible

din[15],
vacuumsuction
ionregion, the

mponent and the

din[16],
vacuumsuction
isdifferentfrom
econd vacuum

e film to which

din[17],
adsorption

eriphery of the

dinanyone

stand is

to provide
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a method for manufacturing electronic apparatus wit
possibletoaccurately and stably perform property

electronic component.

BRIEF DESCRIPTION OF THE DRAWINGS
[0013]

The above described object and other objects, featu
advantageswillbecome more apparentfromthefollo
of the preferred embodiments and accompanying drawi
[0014]

Fig. 1is a flowchart illustrating an example of a
manufacturingelectronicapparatusaccordingtoan
present invention.

Fig.2isasectionalviewschematicallyillustrati
of the structure of an electronic component testing
a structure according to the embodiment of the pres
where Fig. 2(a) illustrates a state where the struc
in the electronic component testing apparatus and F
illustrates a state where the properties of electro
are evaluated.

Fig. 3isaplanview schematicallyillustrating an
the structure of the structure according to the emb
present invention.

Fig.4disasectionalviewschematicallyillustrati
of the structure of the electronic component testin
the structure accordingtothe embodiment ofthe pr

where Fig. 4(a)illustrates a state where the struc

h which it is

evaluation ofan

res, and
wingdescription

ngs.

method for

embodimentofthe

nganexample
apparatus and
ent invention,
tureisdisposed
ig. 2(b)

nic components

example of

odiment of the

nganexample
g apparatus and
esentinvention,

tureisdisposed
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in the electronic component testing apparatus and F
illustrates a state where the properties of electro
are evaluated.

Fig.5isasectionalviewschematicallyillustrati
of the structure of a first vacuum suction unit acc
embodiment of the present invention.

Fig.6isasectionalviewschematicallyillustrati
of the structure of the first vacuum suction unita
embodiment of the present invention.

Fig.7isasectionalviewschematicallyillustrati
ofthestructuresofthefirstvacuumsuctionunit
suction unit according to the embodiment of the pre

Fig.8isasectionalviewschematicallyillustrati
of the structures of the first vacuum suction unit
vacuum suction unit according to the embodiment of
invention.

Fig. 9isaplanview schematicallyillustrating an
thestructuresofthefirstvacuumsuctionunitand
suction unit according to the embodiment of the pre

Fig. 10 is a plan view schematically illustrating a
ofthestructureofavacuumsealportionaccording
of the present invention.

Fig. 11 is a sectional view schematically illustrat
example of the structure of an adhesive film accord
embodiment of the present invention.

Fig. 12 is a sectional view schematically illustrat

example of the structure of the adhesive film accor

ig. 4(b)

nic components

nganexample

ording to the

nganexample

ccording to the

nganexample
andasecondvacuum
sentinvention.
nganexample
and the second

the present

example of
thesecondvacuum
sentinvention.
n example

totheembodiment

ing an

ing to the

ing an

ding to the
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embodiment of the present invention.
Fig.13isasectionalviewschematicallyillustrat
betweentheadhesivefilmandaprobeterminalatt

evaluation of an electronic component.

DESCRIPTION OF EMBODIMENTS
[0015]

Hereinafter, an embodiment of the present invention
describedbyusingthedrawings. Notethat,inall
the same constituent elements will be given the sam
numeralsanddescriptionthereofwillnotberepeat
In addition, the drawings are schematic views and d
actual dimension ratios. In addition, unless other
value range of “A to B” means being equal to or gre
equal to or lower than B. In addition, in the pres
"(meth)acryl" means one or both of acryl and methac
[0016]

1.Methodformanufacturingelectronicapparatusan
Component Testing Apparatus

First, a method for manufacturing electronic appara
electronic component testing apparatus according to
embodiment will be described.

Fig. 1is a flowchart illustrating an example of a
manufacturing electronic apparatus according to the
the present invention. Figs. 2 and 4 are sectional
schematically illustrating an example of the struct

electronic component testing apparatus 200 and a st

ingcontact

hetimeofproperty

will be
ofthedrawings,
e reference
edappropriately.
o not match the
wise noted, a
ater than A and

ent embodiment,

ryl.

dElectronic

tusand an

the present

method for
embodiment of
views
ure of an

ructure 100
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according to the embodiment of the present inventio
2(a)and4(a)illustrate astate wherethe structur
intheelectroniccomponenttestingapparatus200a
4(b)illustrateastatewherethepropertiesofele
70areevaluated. Fig.3isaplanview schematica

an example of the structure of the structure 100 ac
embodiment of the present invention.

[0017]

Themethodformanufacturingelectronicapparatusa

the present embodimentincludes at least the follow
(A) a step of preparing the structure 100 provided
adhesive film 50 and one or two or more electronic
affixed to an adhesive surface of the adhesive film
(B) a step of disposing the structure 100 in the el
component testing apparatus 200 such that the elect
70 is positioned over an electronic component insta
85ofasamplestand80oftheelectroniccomponent
200 with the adhesive film 50 interposed between th
component 70 and the electronic component installat
the electronic component testing apparatus 200 bein
the sample stand 80including the electroniccompon
region 85 and a probe card 90 thatis provided ata
the sample stand 80 and includes a probe terminal 9
(C) a step of evaluating the properties of the elec
component70inastate ofbeingaffixedtotheadh
the probe terminal 95 being in contact with a termi

electronic component 70; and

n, where Figs.
e100isdisposed
ndFigs.2(b)and

ctroniccomponents
Ilyillustrating

cording to the

ccordingto
ing four steps:
with an
components 70
50;
ectronic
ronic component
llation region
testingapparatus
e electronic
ion region 85,
g provided with
entinstallation
position facing
S5;
tronic
esivefilm50with

nal 75 of the
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(D) a step of picking up the electronic component 7
adhesive film 50 after the step (C).

In addition, at least in the step (C), the structur
disposed within aframe 150, an end portion 55 of t
50is fixed to the frame 150, and an upper surface
150isdisposedbelowanuppersurface88oftheel
installation region 85 of the sample stand 80 in a
direction X of the sample stand 80.

[0018]

The presentinventors havefoundoutthatthereis
a wrinkle 53A is generated due to heating or coolin
anadhesivefilm50Afixinganelectroniccomponent
53Acomesintocontactwithaprobeterminal95Aat
evaluation of the electronic component 70A (refer t
this case, the properties of the electronic compone
accuratelyevaluatedsincetheadhesivefilm50Ain
probe terminal 95A.

That s, the present inventors have found out that
roomforimprovingastepofevaluatingthepropert
component in the viewpoint of accurately and stably
property evaluation of the electronic component.
[0019]

The present inventors have conducted intensive stud
achieve the above object. As aresult, the present
found that it is possible to suppress contact betwe
film50andtheprobeterminals95atthetimeofp

oftheelectroniccomponents70andtoaccuratelya

0 from the

e 100is
he adhesive film
155 of the frame

ectroniccomponent

perpendicular

acasewhere
g performed on
70Aandthewrinkle
thetimeofproperty
o Fig. 13). In
nt70Acannotbe

terfereswiththe

thereisa
iesofanelectronic

performing the

ies to

inventors have

en the adhesive
ropertyevaluation

ndstablyperform
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the propertyevaluationoftheelectroniccomponent
the upper surface 155 ofthe frame 150, which fixes
55oftheadhesivefiim50,belowtheuppersurface
component installation region 85 of the sample stan
perpendiculardirection X ofthe sample stand80wh
properties of the electronic components 70.

Thatis, even when awrinkle 53 is generated due to
coolingperformedontheadhesivefilm50,itispo
contactbetweenthewrinkle53andtheprobetermin
the upper surface 155 of the frame 150 below the up
oftheelectroniccomponentinstallationregion85
80inatleastthestep(C). Asaresult,itispo
the adhesive film 50 interfering with the probe ter
accurately and stably perform the property evaluati
electronic component 70.

As described above, according to the method for man
electronic apparatus of the present embodiment, it
accurately and stably perform the property evaluati
electronic component 70 since the above-described s
are provided.

Hereinafter, each step in the method for manufactur
electronic apparatus according to the present embod
described.

[0020]
(Step (A))
First,thestructure 100 providedwiththeadhesive

one ortwo or more electronic components 70 affixed

s70bydisposing
the end portion
88oftheelectronic
d 80 in the

enevaluatingthe

heating or
ssibletosuppress
al95bydisposing
per surface 88
ofthesamplestand
ssibletosuppress
minal 95 and to

on of the

ufacturing
is possible to
on of the

teps (A) to (D)

ing

iment will be

film50and

tothe adhesive
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surface of the adhesive film 50 is prepared.
[0021]

Suchastructurecanbemanufacturedbyaffixingth
component70totheadhesivesurface(forexample,
resin layer 10 which will be described later) of th
50 and dicing the electronic components 70 on the a
as necessary.

Hereinafter, a method of manufacturing the structur
be specifically described using a case where the el
components70areasemiconductorsubstrateandas
as an example.

[0022]

First, a semiconductor substrate is affixed to the
surface of the adhesive film 50.

Examplesofthesemiconductorsubstrateaffixedto
film 50 include a substrate formed of silicon, germ
gallium-arsenic,gallium-phosphorus,gallium-arseni
the like.

Further, as the semiconductor substrate, it is pref
use a semiconductor substrate having a circuit form
thereof.

[0023]

When the electronic component 70 is affixed to the
surface of the adhesive film 50, the electronic com
be affixedtothe adhesive surface of the adhesive
adhesive film 50 is affixed to the frame 150 or the

the electronic components 70 may be affixed to the

eelectronic
surfaceofadhesive
e adhesive film

dhesive film 50

e 100 will
ectronic

emiconductorchip

adhesive

theadhesive
anium,

c-aluminum,and

erable to

ed on asurface

adhesive
ponents 70 may
film50afterthe
frame 150 and

adhesivefiim50
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at the same time.
Theaffixingoftheadhesivefiim50maybeperform
hand, but is usually performed by an automatic affi
which a roll-shaped surface protective film is atta
The temperature of the adhesive film 50 and the sem
substrate at the time of affixing is not particular
is preferably 25°C to 80°C.
Thepressurebetweentheadhesivefim50andthes
substrate at the time of affixing is not particular
is preferably 0.3 MPa to 0.5 MPa.
[0024]
Next, the semiconductor substrate on the adhesive f
diced into semiconductor chips.
The "dicing" herein include,
(a) an operation of dividing a semiconductor substr
providingacuthavingthe samedepthasthesemico
with respect to the semiconductor substrate to obta
ofdividedsemiconductorchips(hereinafteralsore
cut dicing"), and
(b)anoperationofobtainingapluralityofsemico
by performing laser light irradiation or plasma irr
respecttothe semiconductor substrate to providea
which does not lead to the cutting of the semicondu
(hereinafter also referred to as "stealth dicing").
Thedicingcanbeperformedbyusingadicingblade
laser light, plasma, or the like.

[0025]

edbyahuman
xing device to
ched.
iconductor

ly limited and

emiconductor

ly limited and

ilm 50 is

ate by
nductorsubstrate
in a plurality

ferredtoas"full

nductorchips
adiation with
nalteredregion

ctor substrate

(dicingsaw),
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In a case where the dicing is the full cut dicing,
semiconductorsubstrateisdividedintoaplurality
chips by being diced.

Meanwhile, in a case where the dicing is the stealt
the semiconductor substrate is not divided into a p
semiconductor chips only by the dicing and the semi
substrate is divided due to expansion of the adhesi
the dicing suchthata plurality of divided semicon
obtained. Note that, the expansion of the adhesive
case of the stealth dicing may be performed before
after the step (C).

Notethat,theelectroniccomponents70inthestep
both of the plurality of divided semiconductor chip
obtained through the full cut dicing and the plural
semiconductor chips before the division which are o
the stealth dicing.

[0026]

(Step (B))

Next,thestructure 100isdisposedintheelectron
testing apparatus 200 such that the electronic comp
positioned over the electronic component installati
the sample stand 80 of the electronic component tes
200 with the adhesive film 50 interposed between th
components 70 and the electronic componentinstalla
[0027]

Hereinafter, the electronic component testing appar

according to the present embodiment will be describ

the

ofsemiconductor

h dicing,
lurality of
conductor

vefilm50 after
ductor chipsare
film 50 in the

the step (C) or

(A)include
s which are
ity of
btained through

iccomponent
onent 70 is
onregion 85 of
ting apparatus
e electronic

tionregion 85.

atus 200

ed.
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Theelectroniccomponenttestingapparatus200acco
presentembodimentisanelectroniccomponenttesti
to evaluate the properties of the electronic compon
providedwiththesamplestand80includingtheele
installation region 85, the probe card 90 that is p
positionfacingthe sample stand80andincludesth
95, and the frame 150 within which the electronic c
specimensandtheadhesivefiim50holdingtheelec
70 are disposed and that fixes the end portion 55 o
film 50. In addition, when the properties of the e
components 70 are evaluated with the probe terminal
contact with the terminals 75 of the electronic com
upper surface 155 of the frame 150 can be disposed
surface 88oftheelectroniccomponentinstallation
sample stand80inthe perpendiculardirection X of
80.
[0028]

The probe card 90 including the probe terminals 95
particularly limited and a generally known probe ca

The shape of the frame 150 is not particularly limi
examplesoftheshapethereofincludeacircularsh
shape, and a rectangular shape. Examples of the fr
aring frame.
[0029]

Examples of a configuration in which the upper surf
theframe150isdisposedbelowtheuppersurface8

component installation region 85 of the sample stan

rdingtothe
ngapparatusused
ents 70 and is
ctroniccomponent
rovided at a
eprobeterminals
omponents 70 as
troniccomponents
f the adhesive
lectronic
s 95 being in
ponents 70, the
below the upper
region85ofthe

the sample stand

is not
rd can be used.
ted and
ape,anelliptical

ame 150 include

ace 155 of
8oftheelectronic

d 80 include a
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mechanism in which the frame 150 or the sample stan
move in the perpendicular direction or a step 87 or
electronic component installation region 85 of the

as illustrated in Fig. 4.

[0030]

Here, Figs. 5 and 6 are sectional views schematical
illustrating an example of the structure of a first
unit 210 according to the embodiment of the present

As illustrated in Figs. 5 and 6, in the electronic
testing apparatus 200 according to the present embo
preferablethatthesamplestand80isprovidedwit
suction unit 210 in at least the electronic compone
region 85.

The first vacuum suction unit 210 holds the electro
components 70 and the adhesive film 50 (structure 1
vacuum suction. Since the electronic component tes
200furtherincludesthefirstvacuumsuctionunit
to more stably hold the electronic components 70 an
film 50 (structure 100) on the sample stand 80 when
properties of the electronic components 70.

[0031]

Here, Figs. 7 and 8 are sectional views schematical
illustratinganexampleofthestructuresofthefi
unit 210 and a second vacuum suction unit 220 accor
embodiment of the present invention. Fig. 9is a p
schematicallyillustratinganexampleofthestruct

vacuum suction unit 210 and the second vacuum sucti

d 80 can freely
the like of the

sample stand 80

ly
vacuum suction
invention.
component
diment, it is
hthefirstvacuum

ntinstallation

nic
00) by means of
ting apparatus

210, itispossible
d the adhesive

evaluating the

ly
rstvacuumsuction
ding to the
lan view
uresofthefirst

on unit 220
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according to the embodiment of the present inventio
As illustrated in Figs. 7 and 8, in the electronic

testing apparatus 200 according to the present embo

preferablethatthesamplestand80isprovidedwit

suction unit 220 in a region 89 on an outer periphe

is different from the electronic component installa

the secondvacuumsuctionunit220vacuum-suckinga

adhesive film 50 to which no electronic component 7
Since the electronic component testing apparatus 20

includesthesecondvacuumsuctionunit220,itis

stretch the wrinkle 53 generated due to heating or

adhesivefiim50andtofurtherreduce adifference

wrinkle53. Accordingly,itispossibletofurther

between the adhesive film 50 and the probe terminal

of property evaluation of the electronic components

accurately perform the property evaluation of the e

components 70.
Thefirstvacuumsuctionunit210andthesecondva

unit220arenotparticularlylimitedandaknownv

can be used. For example, examples of the vacuum s

include a vacuum suction unit or the like that is ¢

pump (forexample, vacuum pump) that performs vacuu

adsorption hole connected to the vacuum pump. Here

of the first vacuum suction unit 210 and the second

unit 220 may be independent of each other and may b

each other. Here, in Figs. 5 to 10, only adsorptio

illustratedasthefirstvacuumsuctionunit210an

component

diment, it is
hthesecondvacuum
ral side which
tionregion 85,
region58ofthe
0 is affixed.
0 further
possibletofurther
cooling of the
inheightofthe
suppresscontact
s95atthetime
70 and to more

lectronic

cuumsuction
acuumsuctionunit
uction units
onfigured of a
msuctionand an
, vacuum lines
vacuum suction
e connected to
n holes are

dthesecondvacuum



10

15

20

25

22

suction unit 220 and vacuum pumps are not shown. T
areconnectedtotheadsorptionholesanditispos
theelectroniccomponents70andtheadhesivefiim
through the adsorption holes by using the vacuum pu
[0032]

In addition, as illustrated in FIG. 9, it is prefer
thesecondvacuumsuctionunit220isavacuumadso
is continuously closed over an outer periphery of t
80.

Inthiscase,agasflowingintoaregioninsideth
closed vacuum adsorption groove can be suppressed a
possibletomoreeffectivelysucktheadhesivefilm
itis possible to further suppress the wrinkle 53 g
heating or cooling of the adhesive film 50.

[0033]

Here, Fig. 10 is a plan view schematically illustra
example of the structure of a vacuum seal portion 2
the embodiment of the present invention.

Inthe electroniccomponenttestingapparatus200a
the present embodiment, it is preferable that an ou
portionofthesamplestand80isprovidedwiththe
230. Accordingly, it is possible to make the degre
a region positioned inward of the vacuum seal porti
favorableandthusitispossibletomoreeffective
film50. Asaresult,itispossibletofurthersu
53 generatedduetoheating orcooling ofthe adhes

material of the vacuum seal portion 230 is not part

he vacuum pumps
sibletovacuum-suck
50(structure100)

mps.

able that
rptiongroovewhich

he sample stand

econtinuously
nd thus it is
50. Asaresult,

enerated due to

ting an

30 according to

ccordingto
ter peripheral
vacuumsealportion
e of vacuum of
on 230 more
lysucktheadhesive
ppressthewrinkle
ivefilm50. The

icularly limited
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butheat-resistantelastomersuchassiliconerubbe
[0034]

(Step (C))

Next,the propertiesofthe electroniccomponents7
ofbeingaffixedtotheadhesivefiim50areevalua
terminals95beingincontactwiththeterminals75
components 70.

Thepropertyevaluationoftheelectroniccomponent
example,anoperationconfirmationtestoftheelec
70andcanbeperformedbyusingtheprobecard90
terminals 95 as illustrated in Fig. 2(b) and Fig. 4

For example, the probe terminals 95, which are conn
testerthrough the probe card 90, are brought into
terminals75oftheelectroniccomponents70. Asa
power,anoperationtestsignal,andthelikearet
the electronic components 70 and the tester and thu
to determine whether the operation properties of th
components 70 are favorable or not.

[0035]

Inthe step(C), the structure 100is disposedwith
150asillustratedinFigs.2todandtheendport
film 50 is fixed to the frame 150.

Inaddition,asillustratedinFig.2(a)andFig.4
surface 155 ofthe frame 150 is disposed below the
oftheelectroniccomponentinstallationregion85
80 in the perpendicular direction X of the sample s

Here, examples of a method of disposing the upper s

rispreferable.

Oinastate
tedwiththeprobe

oftheelectronic

s70is,for
troniccomponents
includingtheprobe
(b).
ectedtoa
contactwiththe
result,operation
ransferredbetween
sitispossible

e electronic

intheframe

ion550ftheadhesive

(a),theupper
upper surface 88
ofthesamplestand
tand 80.

urface 155
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ofthe frame 150 belowthe electroniccomponentins
85 of the sample stand 80 include a method of movin
downwardintheperpendiculardirectionXasillust

a method of moving the sample stand 80 upward in th
direction X, and the like.

Inaddition, as amethod of disposing the upper sur
the frame 150 below the electronic componentinstal
ofthe sample stand 80, for example, a method of pr
87 onthe electronic componentinstallation region
stand80asillustratedinFig.4(a)canalsobead
step87isnotparticularly limitedaslongasthe
of the frame 150 can be disposed below the upper su
electronic component installation region 85 of the
and the step 87 may be integrated with the sample s

In addition, for example, the height of the step 87
height that a difference between the height ofthe
of the electronic component installation region 85
oftheuppersurfacel55oftheframel50+thehei
component 70 > the height of the wrinkle 53.

[0036]

In addition, in at least the step (C), it is prefer
the upper surface 155 of the frame 150 is disposed
surface 88oftheelectroniccomponentinstallation
samplestand80inthe perpendiculardirection X of
80 asillustrated in Fig. 2(b) and Fig. 4(b) such t
53 generated due to heating or cooling of the adhes

not come into contact with the probe terminals 95 o

tallationregion
g the frame 150
ratedinFig.2(a),

e perpendicular

face 155 of
lationregion 85
oviding the step
85 ofthe sample
opted. Here,the
uppersurface 155
rface 88 of the
sample stand 80
tand 80 or not.
issucha
upper surface 88
and the height

ghtoftheelectronic

able that
below the upper
region85ofthe
the sample stand
hat the wrinkle
ive film 50 does

fthe probe card
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90.
Accordingly, itis possible to more reliably suppre
between the adhesive film 50 and the probe terminal
of the property evaluation of the electronic compon
Here, a difference between the height of the upper
of the electronic component installation region 85
surface 155 of the frame 150 is, for example, 3 to
preferably 3 to 15 mm. When the difference in heig
or greater than the lower limit value, the wrinkle
film50isfurtherremoved,whichispreferable. W
inheightis equalto orlowerthanthe upperlimit
of a positional relationship between the probe term
electroniccomponents70whichiscausedbyexpansi
film 50 and a change in interval between the electr
70, can be suppressed.
[0037]
In the step (C), it is preferable to perform the pr
evaluationoftheelectroniccomponents70atatem
to or lower than 0°C or equal to or higher than 50°
or lower than 200°C, more preferable to perform the
evaluationoftheelectroniccomponents70atatem
to or higher than 60°C and equal to or lower than 1
morepreferabletoperformthepropertyevaluation
components 70 at a temperature of at a temperature
higher than 80°C and equal to or lower than 160°C.
it is possible to accelerate deterioration of the e

component 70 that has a cause of failure can be acc

ss contact
s95atthetime
ent 70.
surface 88
and the upper
20 mm and is
ht is equal to
of the adhesive
henthedifference
value, deviation
inals 95andthe
onoftheadhesive

onic components

operty
perature ofequal
C and equal to
property
perature ofequal
80°C, and still
oftheelectronic
of equal to or
In this case,
lectronic

elerated so that
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an initial failure of the electronic component 70 o
thusthedefectiveproductcanberemoved. Asare

to obtain the electronic components 70 excellentin
a high yield.

For example, it is possible to achieve the above-de
temperature by inputting the structure 100intoat
or an oven or heating the structure 100 with a heat
the sample stand 80 or the like.

[0038]

(Step (D))

Next, the electronic components 70 are picked up fr
adhesive film 50 after the step (C).

It is possible to peel the electronic components 70
adhesive film 50 by picking up the electronic compo
described above.

Theelectroniccomponents70canbepickedupbya
[0039]

In the step (D), it is preferable to pick up the el
components 70fromtheadhesivefilm50inastate
between adjacent electronic components 70 is enlarg
aregionoftheadhesivefilm50,towhichtheelec
70 are affixed, in an in-plane direction of the fil

Inthiscase, the electroniccomponents70canbee
up from the adhesive film 50 since an interval betw
electronic components 70 is enlarged. Furthermore,
components70canbeeasilypickedupfromtheadhe

an adhesive force between the electronic components

ccurs early and
sult,itispossible

reliability at

scribed
hermostatictank

er provided on

om the

from the

nents 70 as

knownmethod.

ectronic
whereaninterval
ed by expanding
troniccomponents
m.
asilypicked
een adjacent
the electronic
sivefilm50since

70 and the
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adhesive film 50 is decreased due to a shearing str
electronic components 70 and the adhesive film 50,
by expansion of the adhesive film 50 in the in-plan
[0040]

Inaddition, inacase where afilmincluding ahea
resinlayer30,aflexibleresinlayer20andthea
10inthisorder,whichwillbedescribedlater,is
film 50, it is preferable to perform the step (D) b
heat-resistant resin layer 30 from the adhesive fil
step (C). Inthis case, itis possible to more eas
expansion of the adhesive film 50 in the in-plane d
peeling of the heat-resistant resin layer 30is perf
a hand in some cases, but is generally performed by
called an automatic peeling machine.

[0041]

(Step (E))

Themethodformanufacturingelectronicapparatusa
the presentembodiment may furtherinclude astep (
an adhesive force of the adhesive film 50 with resp
electronic components 70 by irradiating the adhesiv
radiation before the step (D) to cross link the adh

Since the step (E) is performed, the electronic com
can be easily picked up from the adhesive film 50.
is possible to suppress contamination of surfaces o
components70causedbyadhesivecomponentsconstit
film 50.

Theirradiationwiththe radiationis performedfro

ess between the
which is caused

e direction.

t-resistant
dhesiveresinlayer
usedastheadhesive
y peeling the
m 50 after the
ily perform the
irection. The
ormed by using

using a device

ccordingto

E) ofdecreasing

ect to the

e film 50 with

esive film 50.

ponents 70

In addition, it
fthe electronic

utingtheadhesive

masurface
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opposite to the adhesive surface of the adhesive fi
Inacasewhereultravioletradiationisusedasth
the dose of ultraviolet radiation with which the ad
isirradiated is preferably equal to or greater tha
more preferably equal to or greater than 350 mJ/cm
When the dose of ultraviolet radiation is equal to
thanthe lower limitvalue, the adhesive force of t
50 canbe sufficiently decreased. Asaresult,an
generatedonasurface ofthe electroniccomponent
suppressed.
Inaddition,theupperlimitofthedoseofultravi
with which the adhesive film 50 is irradiated is no
limited. However, the upper limit is, for example,
smaller than 1500 mJ/cm
1200 mJ/cm 2 in the viewpoint of productivity.
Theirradiationwith ultravioletradiationcanbe p
using, for example, a high-pressure mercury lamp.
Thetimingofthestep(E)isnotparticularlylimi
the step (E) may be performed at any of a time betw
and the step (B), atime between the step (B) and t
a time between the step (C) and the step (D), itis
performthe step (E) atatime betweenthe step (A)
in a case where the electronic component installati
heatedinadvance. Inacase where thetemperature
the structure 100 is disposed on the electronic com
installationregion85,thestep(E)maybeperform

the step (B) and the step (C) or atime between the

Im 50.
eradiation,
hesive film 50
n100mJ/cm 2and
2.
or greater
he adhesive film
adhesiveresidue

70canbefurther

oletradiation
t particularly

equal to or

2 and is preferably equal to or smaller than

erformedby

ted. Although
eenthestep (A)
he step (C), and
preferable to
andthe step (B)
onregion 85is
is raised after
ponent
edatatimebetween

step (C)andthe
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step (D).
[0042]
(Other Step)
Themethodformanufacturingelectronicapparatusa
the present embodiment may further include a step o
above-describedsteps. Astheotherstep,aknown
for manufacturing electronic apparatus can be used.
[0043]
Forexample,afterthestep(D)isperformed,anys
performed in a step of manufacturing electronic com
a step of mounting the electronic components 70 suc
semiconductor chips on acircuitboard, awire bond
encapsulating step may be further performed.
[0044]
In addition, in a case where a semiconductor substr
acircuitsurfaceisusedastheelectroniccompone
a step of forming an electrode on a circuit formati
semiconductor substrate by using a typical method a
protective film on a non-circuit surface in a metho
for may be further included. A manufacturing metho
stepofformingtheelectrodeandformingtheprote
called wafer level package (WLP).
In addition, a step of forming a rewiring layer on
surface of the semiconductor substrate may be furth
Anelectronicapparatus obtainedbyformingtherew
inawideareathatislargerthantheareaofthe

is also called a fan-out package.

ccordingto
ther than the

stepinthemethod

tepgenerally
ponent such as
h as obtained

ing step,and an

ate having
nt70,forexample,
on surface ofa
nd forming a
d usually used
d including the

ctivefilmisalso

the circuit
er included.
iringlayer

semiconductorchip
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[0045]

2. Adhesive Film

Next, the adhesive film 50 (also called adhesive fi
manufacturing electronic apparatus) used in the met
manufacturing electronic apparatus according to the
embodiment will be described.

Figs.11land12aresectionalviewsschematicallyi
anexample ofthe structure ofthe adhesive film 50
embodiment of the present invention.

Theadhesivefiim50includesatleasttheadhesive
10. In addition, in the viewpoint of improving the
theadhesivefilm50andfurtherimprovingandthe
ofthe electroniccomponents 70, itis preferable t
film 50 includes the flexible resin layer 20 in add
adhesive resin layer 10.

[0046]

Inaddition, inthe viewpointofachieving afavora
between the flexibility and the heat resistance, it
thattheadhesivefiim50furtherincludesbothof
layer 20 and the heat-resistant resin layer 30 in a
adhesive resin layer 10.

Inacasewheretheadhesivefilm50includesthea
layer 10, the flexible resin layer 20, and the heat
layer 30, it is preferable that the adhesive film 5
heat-resistantresinlayer 30, the flexibleresin|
adhesive resin layer 10 in this order.

Inthiscase,deformationormeltingoftheadhesiv

Im for
hod for

present

llustrating

accordingtothe

resinlayer
flexibility of

pickupperformance

hatthe adhesive

ition to the

blebalance
is preferable
theflexibleresin

ddition to the

dhesiveresin
-resistantresin
0 includes the

ayer20,andthe

eresinlayer
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10 is suppressed by the heat-resistant resin layer
positional deviation of the electronic components 7
suppressed. Asaresult,itis possible tomore ac

the electronic components 70 during the step (D).
possibletoachieveamorefavorablebalancebetwee

the heat resistance, and the flexibility of the adh

[0047]

Here, in the present embodiment, the term "heat res
means a dimensional stability of a film or a resin
temperature or a low temperature. That is, the mor
heatresistanceafilmoraresinlayeris,theles
suchasexpansion, contraction, softening, orthel

thelikeofthefilmortheresinlayeristooccur

oralow temperature.

[0048]

(Adhesive Resin Layer)
Theadhesiveresinlayer10isalayerwhichcomes
with and adheres to surfaces of the electronic comp

the adhesive film 50 is affixed to the electronic ¢

[0049]

Examples of an adhesive constituting the adhesive r
10includea(meth)acrylicadhesive,asiliconeadh
adhesive, anolefinadhesive, and astyrene adhesiv

a(meth)acrylicadhesive inwhicha (meth)acrylicp

31

polymerispreferableintheviewpointoffacilitat

adjustment and the like.

[0050]

30 such that
0 can be
curately pick up
Thatiis, itis
ntheadhesiveness,
esive film 50.
istance”
layer at a high
e excellent in
slikelydeformation
ike, melting, or

atahightemperature

intocontact
onents 70 when

omponents 70.

esin layer
esive,aurethane
e. Amongthese,
olymerisabase

ingadhesiveforce
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As an adhesive constituting the adhesive resin laye
radiation-crosslinkingtype adhesive ofwhichthea
decreased by radiation can be used. The adhesive r
formed of the radiation-crosslinking type adhesive
and the adhesive force thereof is significantly dec
adhesive resin layer 10 is irradiated with radiatio
theelectroniccomponent70canbeeasilypickedup
resin layer 10 in the step of picking up the electr
70. Examples of the radiation include ultraviolet
electron beams, and infrared rays, and the like.

As the radiation-crosslinking type adhesive, an
ultraviolet-crosslinking type adhesive is preferabl
[0051]

Examples of a (meth)acrylic polymer contained in th
(meth)acrylicadhesiveincludeahomopolymerofa(
ester compound, a copolymer of a (meth)acrylic acid
and a comonomer, and the like. Examples of the (me
estercompoundincludemethyl(meth)acrylate,ethyl
butyl (meth)acrylate, 2-ethylhexyl (meth)acrylate,
(meth)acrylate, hydroxypropyl (meth)acrylate, dimet
(meth)acrylate, and glycidyl (meth)acrylate. These
acid ester compounds may be used alone or in a comb
or more thereof.

Examples of the comonomer constituting a (meth) acr
copolymer include vinyl acetate, (meth)acrylonitril
(meth)acrylamide,styrene, (meth)acrylic acid, itaco

(meth)acrylamide, methylol (meth)acrylamide,and ma

r10, a
dhesiveforceis
esin layer 10
is crosslinked
reased when the
n. Therefore,
fromtheadhesive
onic component

radiation,

e
meth)acrylicacid
ester compound
th)acrylic acid
(meth)acrylate,
hydroxyethyl
hylaminoethyl
(meth)acrylic

ination of two

ylic
e,
nic acid,

leicanhydride.
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Thesecomonomersmaybeusedaloneorinacombinat
thereof.
[0052]

Theradiation-crosslinkingtypeadhesiveincludes,
anadhesivesuchasa(meth)acrylicadhesive,acro
(componenthavingcarbon-carbondoublebond),apho
initiator, or a thermal polymerization initiator.

[0053]

Examples of the crosslinking compound include monom
oligomers, and polymers having a carbon-carbon doub
moleculeandbeingcrosslinkablebymeansofradica
Examples of such acrosslinking compoundinclude an
acrylic acid and polyhydric alcohol such as trimeth
tri(meth)acrylate, pentaerythritol trilmeth)acrylat
tetraethylene glycol di(meth)acrylate, 1,6-hexanedi
di(meth)acrylate, neopentyl glycol di(meth)acrylate
dipentaerythritol hexa(meth)acrylate; ester (meth)a
oligomer; and isocyanurate or isocyanurate compound
2-propenyl-di-3-butenyl cyanurate, 2-hydroxyethyl
bis(2-(meth)acryloxyethyl)isocyanurate,
tris(2-methacryloxyethyl)isocyanurate.

In a case where the adhesive is a radiation-crossli
polymer having a carbon-carbon double bondinthe s
polymer, a crosslinking compound may not be added.
[0054]

The content of the crosslinking compound is prefera

to 900 partsbymassandmore preferablyfrom20to

ionoftwoormore

forexample,

sslinkingcompound

topolymerization

ers,
le bond in a
Ipolymerization.
esterof (meth)
ylolpropane
e,
ol
, and
crylate

s such as

nking type

ide chain ofthe

bly from 5

200partsbymass
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with respect to 100 parts by mass of the adhesive.
the content of the crosslinking compound is within
theadhesiveforceisadjusted moreeasilyincompa
where the content is lower than the above range, an
storage stability due to an excessively high sensit
lightislesslikelytooccurincomparisonwitha
exceeds the above range.
[0055]

As the photopolymerization initiator, any compound
cleavesandgeneratesradicalswhenbeingirradiate
may be used. Examples ofthe photopolymerizationi
benzoinalkyletherssuchasbenzoinmethylether,
ether,and benzoinisobutyl ether; aromatic ketones
benzoin, benzophenone,
ketals such as benzyl dimethyl ketal; polyvinyl ben
thioxanthones such as chlorothioxanthone, dodecyl t
dimethyl thioxanthone, and diethyl thioxanthone.
[0056]

Examples of the thermal polymerization initiator in
organic peroxide derivative, and an azo polymerizat
The organic peroxide derivative is preferable since
generated at the time of heating. Examples of the
polymerization initiator include ketone peroxide, p
hydroperoxide, dialkyl peroxide, diacyl peroxide, p
peroxydicarbonate.
[0057]

Acrosslinkingagentmaybe addedtotheadhesive.

Inacasewhere
the aboverange,
risonwithacase
d adecreasein
ivity toheator

caseofthecontent

which
dwithradiation
nitiatorinclude

benzoinisopropyl

suchashbenzyl,

a-hydroxycyclohexyl phenyl ketone; aromatic

zophenone; and

hioxanthone,

clude an
ion initiator.
nitrogenis not
thermal
eroxyketal,

eroxyester,and

Examplesof
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the crosslinking agent include epoxy compounds such as sorbitol

polyglycidyl ether, polyglycerol polyglycidyl ether ,

pentaerythritol polyglycidyl ether, and diglycerol polyglycidyl
ether; aziridine compounds such as tetramethylolmet hane

tri-  p-aziridinyl propionate, trimethylolpropane tri- -aziridinyl
propionate,N,N'-diphenylmethane-4,4'-bis(1-aziridi necarboxamide),
and N,N'-hexamethylene-1,6-bis(1-aziridinecarboxami de); and
isocyanate compounds such as tetramethylene diisocy anate,

hexamethylene diisocyanate, and polyisocyanate.

[0058]

Thethicknessoftheadhesiveresinlayerl0isnot particularly
limited. Thethicknessoftheadhesiveresinlayer 10ispreferably
equal to or greater than 1 um and equal to or smaller than 100 um
and more preferably equal to or greater than 3 um a nd equal to or
smaller than 50 um, for example.
[0059]

The adhesive resin layer 10 can be formed, for exam ple, by
applying an adhesive coating solution on a base mat erial layer or

the flexible resin layer 20.

Asamethodforapplyingthe adhesive coatingsolut ion,aknown
coating method in the related art such as a roll co ater method, a
reverserollcoatermethod,agravurerolimethod, abarcoatmethod,

a comma coater method, and a die coater method can be adopted. A
condition under which the applied adhesive is dried is not
particularly limited. However, it is generally pre ferable to dry
the adhesive for 10 seconds to 10 minutes inatemp erature range of

80°Cto200°C. Itismorepreferabletodrythead hesiveforl5seconds
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to 5minutes at80°Cto 170°C. Inorderto suffici
a crosslinking reaction between the crosslinking ag
adhesive, heating may be performed for about5to 3
to80°Cafterthedryingoftheadhesivecoatingso
[0060]

(Flexible Resin Layer)

Theflexibleresinlayer20isalayerprovidedfor
of making the properties such as the flexibility an
stretchability of the adhesive film 50 favorable.

Since the flexible resin layer 20 is provided, the
stretchability and the flexibility of the adhesive
improvedandthe adhesive film50 canbe more easil
in-plane direction in the step (D) of picking up th
components 70.
[0061]

Theflexibleresinlayer20isnotparticularlylim
as the flexible resin layer 20 can be expanded in t
direction. However, it is preferable for the flexi
20tobeexcellentinpropertiessuchasflexibilit
and the like, and to have a heat resistance to such
theadhesivenessbetweentheadhesiveresinlayerl
resinlayer20canbe maintainedwhenthe property
electroniccomponents 70isperformedatahightem
temperature.

Examples of a flexible resin constituting the flexi
layer20includeoneortwoormoreselectedfromt

of polyester elastomer, polyamide elastomer, polyim

ently accelerate
ent and the
00 hoursat40°C

lutionisfinished.

thepurpose

d the

film 50 are
yexpandedinthe

e electronic

itedaslong
he in-plane
ble resin layer
y,stretchability,
an extent that
Oandtheflexible
evaluationofthe

peratureoralow

ble resin
hegroupconsisting

ide elastomer,
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and polybutylene terephthalate.
[0062]

The melting point ofthe flexible resinlayer 20is
equal to or higher than 100°C and equal to or lower

When the flexible resin layer 20 as described above
thermalexpansionoftheadhesivefilm50attheti
evaluation of the electronic components 70 performe
temperature or a low temperature can be further sup
[0063]

Thethicknessoftheflexibleresinlayer20isnot
limited. However, the thickness of the flexible re
preferably, for example, equal to or greater than 1
to or smaller than 500
20 umandequaltoorsmallerthan300
to or greater than 30
particularly preferably equal to or greater than 50
or smaller than 200 um.

[0064]

(Heat-Resistant Resin Layer)

The heat-resistant resin layer 30 is a layer provid
purpose of making the properties such as the handle
mechanical properties, andthe heatresistance oft
50 more favorable.

The heat-resistant resin layer 30 is not particular
as long as the heat-resistant resin layer 30 has a
tosuchan extentthatdeformation ormeltingdoes

anextentthat positional deviation ofthe electron

um and equal to or smaller than 250

preferably
than 250°C.

is used,

meofthe property

d at a high

pressed.

particularly
sin layer 20 is

0 um and equal

um, more preferably equal to or greater than

um,stillmorepreferablyequal

um, and

pmand equalto

ed for the
ability, the

headhesivefilm

ly limited
heat resistance
notoccurtosuch

iccomponents 70
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occurswhenthe property evaluation ofthe electron

is performed at a high temperature or a low tempera
heat-resistant resin film can be used, for example.
[0065]

Examplesofaresinconstitutingthe heat-resistant
include one or two or more selected from the group
polyesters such as polyethylene terephthalate, poly
terephthalate, and polyethylene naphthalate; polyam
nylon-6, nylon-66, and polymetaxylene adipamide; po
polyetherimide; polyamide imide; polycarbonate; mod
polyphenylene ether; polyacetal; polyallylate; poly
polyethersulfone; polyphenylene sulfide; polyethere
fluorine resin; liquid crystal polymer; vinylidene
polybenzimidazole; polybenzoxazole; and poly methyl
[0066]

Amongthese,oneortwoormmoreselectedfromtheg
of polyimide, polyamide, and polyester is preferabl
viewpoint of excellent balance between the heat res
mechanical strength, the transparency, the price, a
[0067]

The melting point of the heat-resistant resin layer
preferably equalto or higherthan 200°C, and more
to or higher than 220°C. Alternatively, the heat-r
layer 30 preferably has no melting point, more pref
decompositiontemperatureofequaltoorhighertha
morepreferablyhasadecompositiontemperatureof

than 220°C.

iccomponents 70

ture and a

resinfilm
consisting of
butylene
ides such as
lyimide;
ified
sulfone;
therketone;

chlorideresin;

pentene.

roupconsisting
e from the
istance, the

nd the like.

30is

preferably equal

esistant resin

erably has a
n200°C,andstill

equaltoorhigher
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Whensuchaheat-resistantresinlayer 30isused, deformation
ofthe adhesive film50 can further be suppresseda tthetime ofthe
property evaluation of the electronic components 70 performed ata

high temperature or a low temperature.
[0068]
The heat-resistant resin layer 30 may be asinglel| ayer ortwo

or more kinds of layers.

Theresinfilmusedforforming the heat-resistant resinlayer
30maybeastretchedfilmorafilmstretchedino neaxialdirection
or two axial directions. However, the film stretch ed in one axial
direction ortwo axial directionsis preferablein the viewpoint of
improving the heat resistance and the mechanical st rength of the

heat-resistant resin layer 30.

[0069]

Thethicknessoftheheat-resistantresinlayer30 ispreferably
eqgualto orgreaterthan 10 pmand equalto or smallerthan 1000 um,
morepreferablyequaltoorgreaterthan10 pmandequaltoorsmaller
than 500 um, still more preferably equal to or greater than 2 0 um
and equal to or smaller than 300 um in the viewpoint of obtaining

favorable film properties.

The heat-resistant resin layer 30 may be subjected to surface
treatmentinordertoimprovetheadhesivenesswith respecttoother
layers. Specifically, corona treatment, plasma tre atment,
undercoat treatment, primer coating treatment, and the like may be
performed.

[0070]

It is preferable that the heat-resistant resin laye r30is
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laminatedontheflexibleresinlayer20suchthat
resin layer 30 can be peeled off.

A method of laminating the heat-resistant resin lay
that the heat-resistant resin layer 30 can be peele
particularly limited but examples thereof include a
laminating the heat-resistant resin layer 30 throug
layer (notshown)whichcanbe peeledoff. Theadh
can be peeled off refers to a layer that can be eas
anystimulussuchasradiationorheatisappliedt
peeling off of the layer.

[0071]

Examplesofsuchanadhesivelayemwhichcanbepee
(1) an adhesive layer formed of a radiation-crossli
adhesive of which the adhesive force can be decreas
irradiation with radiation, (2) an adhesive layer f
heat-expansiontype adhesive which expandswhen bei
which the adhesive force can be decreased by heatin
layer, and (3) an adhesive layer which is formed of
adhesivefilmobtainedbyusingashrinkablefilma
whichshrinkswhenbeingheated, andofwhichthea
be suppressed by heating the adhesive layer.

[0072]

The radiation-crosslinking type adhesive has a suff
adhesiveforcewithrespecttothe heat-resistantr
the flexible resin layer 20 before the irradiation
andofwhichtheadhesiveforceissignificantlyde

irradiationwithradiation. Thatis,theheat-resi

theheat-resistant

er30such
d off is not
method of
h an adhesive
esivelayerwhich
ily peeled when

heretoduringthe

ledoffinclude
nking type
ed by means of
ormed of a
ng heated and of
g the adhesive
adouble-sided
sabasematerial,

dhesiveforcecan

icient
esinlayer30and
with radiation
creasedafterthe

stantresinlayer



10

15

20

25

41

30andtheflexibleresinlayer20canbeadheredt
the irradiation with radiation, and the heat-resist
30 can be easily peeled from the flexible resin lay
irradiation with radiation.

As the radiation-crosslinking type adhesive, genera
radiation-crosslinking type adhesive such as a know
ultraviolet-crosslinking type adhesive or the like
[0073]

The term "heat-expansion type adhesive" refersto a
in which thermally expandable fine particles, a foa
the likeis dispersed. Asthe adhesive, agenerall
can be used and examples thereof include a (meth)ac
asiliconeadhesive,arubberadhesive,apolyureth
a polyvinyl ether adhesive.

Examplesofthethermallyexpandablefineparticles
particles inwhich a materialthatare easily gasif
when being heated such as isobutane, propane, penta
is enclosed in an elastic shell.

Examplesoftheblowingagentincludechemicalsubs
an ability to generate water, carbon dioxide gas, n
of thermal decomposition, and the like.

When the thermally expandable fine particles or the
agentisexpandedbybeingheated, the surface stat
layerchanges,andthustheadhesiveforcebetween
layer20andtheheat-resistantresinlayer30can
aresult,theheat-resistantresinlayer30canbe

the flexible resin layer 20.

oeachotherbefore
antresin layer

er 20 after the

lly, a
n

can be used.

nadhesive
ming agent, or
y known adhesive
rylic adhesive,

aneadhesive,and

includefine
ied and expanded

ne, or the like

tanceshaving

itrogen by means

blowing
eoftheadhesive
theflexibleresin
bedecreased. As

easilypeeledfrom
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[0074]

Examplesofashrinkablefilmusedforthedouble-s
film obtained by using a shrinkable film as abase
aheatshrinkablefilmwhichshrinkswhenbeinghea
examples thereof include a uniaxially or biaxially
formed of, for example, polyethylene terephthalate,
polystyrene, polypropylene, polyamide, polyurethane
chloride, polyvinylidene chloride or the like.

Asthe adhesive provided on both sides ofthe shrin
generally known adhesives can be used and examples
a (meth)acrylic adhesive, a silicone adhesive, a ru
a polyurethane adhesive, and a polyvinyl ether adhe

When the shrinkable film as the base material shrin
heated, the surface state of the adhesive layer cha
the adhesive force between the flexible resin layer
heat-resistant resin layer 30 can be decreased. As
heat-resistantresinlayer30canbeeasilypeeled
resin layer 20.

[0075]

In the case of the adhesive film 50 according to th
embodiment, a mold release film may be further lami
adhesive resin layer 10. Examples of the release f
polyester film and the like subjected to mold relea
[0076]

Thetotallighttransmittanceoftheadhesivefilm
tothepresentembodimentispreferablyequaltoor

more preferably equal to or greater than 85%. In t

idedadhesive
materialinclude
ted. Forexample,
stretched film

polyethylene,

, polyvinyl

kablefilm,
thereofinclude

bber adhesive,
sive.

ks by being
nges, and thus

20 and the

a result, the

fromtheflexible

e present
nated on the
ilm include a

se treatment.

50according
greaterthan80%,

his case,
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transparencycanbeimpartedtotheadhesivefilm5
light transmittance of the adhesive film 50 is set
or greater thanthe above-mentioned lower limitval
resinlayer10canbemoreeffectivelyirradiatedw
thustheefficiencyoftheirradiationwithradiati
Notethat,thetotallighttransmittance oftheadh

be measured according to JIS K 7105 (1981).
[0077]

Next,anexampleofamethodformanufacturingthe
50 according to the present embodiment will be desc

The adhesive film 50 according to the present embod
be obtained by forming the adhesive resin layer 10
adhesivecoatingsolutionontothebasematerialla
resin layer 20 and drying the adhesive coating solu

Theflexibleresinlayer20canbeformedononesu
base material layer or the heat-resistant resin lay
an extrusion laminating method. In addition, the h
resin layer 30 and the flexible resin layer 20 may
coextrusion molding, or the film-shaped heat-resist
30 and the film-shaped flexible resin layer 20 may
laminating one another.

[0078]

Although the embodiments of the present invention h
described above, these are examples of the present
various configurations otherthanthose describeda
adopted.

[0079]

0. Whenthetotal
to be equal to
ue,theadhesive

ithradiationand
oncanbeimproved.

esivefilm50can

adhesivefilm
ribed.
iment can
by applying an
yerortheflexible
tion.
rface ofthe
er 30 by using
eat-resistant
be formed by
antresin layer

be formed by

ave been
invention and

bovecanalsobe
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The present invention is not limited to the above-d
embodiments and variations, improvements, and the |
scope of achieving the objectofthe presentinvent
in the present invention.

[0080]

This application claims priority based on Japanese

ApplicationN0.2016-210616filedonOctober27,20

of which is incorporated herein in its entirety.

escribed
ike within the

ionareincluded

Patent

16,thedisclosure
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CLAIMS

1. A method for manufacturing electronic apparatus

a step (A) of preparing a structure provided with a
film and one or two or more electronic components a
adhesive surface of the adhesive film;

astep(B)ofdisposingthestructureinanelectro
testing apparatus such that the electronic componen
over an electronic component installation region of
oftheelectroniccomponenttestingapparatuswith
interposed between the electronic component and the
component installation region, the electronic compo
apparatus being provided with the sample stand incl
electronic component installation region and a prob
provided ata position facing the sample stand and
terminal;

astep(C)ofevaluatingpropertiesoftheelectron
inastateofbeingaffixedtotheadhesivefilmwi
being in contact with a terminal of the electronic

a step (D)of picking up the electronic component fr
adhesive film after the step (C),

wherein, at least in the step (C),

the structureis disposed within aframe and anend
the adhesive film is fixed to the frame, and

anuppersurfaceoftheframeisdisposedbelowan
ofthe electronic componentinstallation region of

in a perpendicular direction of the sample stand.

comprising:
nadhesive

ffixed to an

niccomponent
tis positioned
asample stand
theadhesivefilm
electronic

nent testing

uding the

e card that is

includesaprobe

iccomponent
ththeprobeterminal
component; and

om the

portion of

uppersurface

the sample stand
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2. The method for manufacturing electronic apparat

claim 1,
wherein,inthestep(C),propertyevaluationofth

component is performed at a temperature of equal to

0°Corequaltoorhigherthan50°Candequaltoor

3. The method for manufacturing electronic apparat
claim 1 or 2,
wherein, at least in the step (C),
theuppersurfaceoftheframeisdisposedbelowth
ofthe electronic componentinstallation region of
intheperpendiculardirectionofthesamplestand
oftheadhesivefilmdoesnotcomeintocontactwit

of the probe card.

4. The method for manufacturing electronic apparat
any one of claims 1 to 3,

wherein, in the step (D), the electronic component
upfromtheadhesivefilminastatewhereaninter
electronic components is enlarged by expanding a re
adhesive film, to which the electronic components a

an in-plane direction of the film.

5. The method for manufacturing electronic apparat
any one of claims 1 to 4,

whereinthesamplestandisprovidedwithafirstv

us according to

eelectronic
or lower than

lowerthan200°C.

us according to

euppersurface

the sample stand

suchthatawrinkle

htheprobeterminal

us according to

is picked

valbetweenadjacent

gion of the

re affixed, in

us according to

acuumsuction
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unitin atleast the electronic component installat
first vacuum suction unit holding the structure by

suction.

6. The method for manufacturing electronic apparat

claim 5,
whereinthesamplestandisprovidedwithasecond

unitinaregiononanouterperipheral side which

the electronic component installation region, the s

suction unit vacuum-sucking a region of the adhesiv

no electronic component is affixed.

7. The method for manufacturing electronic apparat
claim 6,

wherein the second vacuum suction unitis a vacuum
groove which is continuously closed over an outer p

sample stand.

8. The method for manufacturing electronic apparat
any one of claims 5to 7,
wherein an outer peripheral portion of the sample s

provided with a vacuum seal portion.

9. The method for manufacturing electronic apparat
any one of claims 1 to 8,
wherein the adhesive film includes at least a flexi

layer and an adhesive resin layer.

ion region, the

means of vacuum

us according to

vacuumsuction

isdifferentfrom

econd vacuum

e film to which

us according to

adsorption

eriphery of the

us according to

tand is

us according to

ble resin
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10. Themethodformanufacturing electronicappara
claim 9,

whereinaflexible resin constitutingthe flexible
contains one or two or more selected from the group
polyester elastomer, polyamide elastomer, polyimide

polybutylene terephthalate.

11. Anadhesivefilmformanufacturinganelectron
is used in the method for manufacturing electronic

accordingtoanyoneofclaims1to10,theadhesiv

at least a flexible resin layer and an adhesive res

12. The adhesive film for manufacturing an electro

according to claim 11,

wherein a melting point of the flexible resin layer

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

13. The adhesive film for manufacturing an electro
according to claim 11 or 12,

whereinaflexible resin constitutingthe flexible
contains one or two or more selected from the group
polyester elastomer, polyamide elastomer, polyimide

polybutylene terephthalate.

14. The adhesive film for manufacturing an electro

according to any one of claims 11 to 13,

tusaccordingto

resinlayer
consisting of

elastomer, and

icapparatuswhich
apparatus
efilmcomprising:

in layer.

nic apparatus

is equal

250°C.

nic apparatus

resinlayer

consisting of

elastomer, and

nic apparatus
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wherein an adhesive constituting the adhesive resin
contains one or two or more selected from the group
a(meth)acrylicadhesive, asilicone adhesive,aur

an olefin adhesive, and a styrene adhesive.

15. An electronic component testing apparatus whic
evaluate properties of an electronic component, the
component testing apparatus comprising:

a sample stand including an electronic componentin
region;

a probe card that is provided at a position facing
stand and includes a probe terminal; and

aframewithinwhichtheelectroniccomponentasa
an adhesive film holding the electronic component a
that fixes an end portion of the adhesive film,

wherein, when the properties of the electronic comp
evaluated with the probe terminal being in contact
oftheelectroniccomponent,anuppersurfaceofth
below an upper surface of the electronic component
regionofthesamplestandinaperpendiculardirec

stand.

16. The electronic component testing apparatus acc
15,

whereinthesamplestandisprovidedwithafirstv
unitin atleast the electronic component installat

first vacuum suction unit holding the electronic co

layer
consisting of

ethaneadhesive,

his used to

electronic

stallation

the sample

specimenand

re disposed and

onent are
with aterminal
eframeisdisposed
installation

tionofthesample

ording to claim

acuumsuction

ion region, the

mponent and the
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adhesive film by means of vacuum suction.

17. The electronic component testing apparatus acc
16,

whereinthesamplestandisprovidedwithasecond
unitinaregiononanouterperipheral side which
the electronic component installation region, the s
suction unit vacuum-sucking a region of the adhesiv

no electronic component is affixed.

18. The electronic component testing apparatus acc
17,

wherein the second vacuum suction unitis a vacuum
groove which is continuously closed over an outer p

sample stand.

19. Theelectroniccomponenttestingapparatusacc
of claims 16 to 18,
wherein an outer peripheral portion of the sample s

provided with a vacuum seal portion.

ording to claim

vacuumsuction

isdifferentfrom

econd vacuum

e film to which

ording to claim

adsorption

eriphery of the

ordingtoanyone

tand is



