METHOD FOR FORM NG LAM NATE AND LAM NATI NG DEVI CE BACKGROUND OF THE

| NVENTI ON Field of the Invention [0001] The present invention
relates to a nethod for formng a lam nate and a | am nating device, and
especially relates to a nethod for formng a lamnate by |ayering a

| am nat e base body including a projection, such as an el ectroni c conponent
I ncl udi ng bunps, and a fil mshaped | am nati ng body, such as a resin, and
heati ng and conpressing the same so that the projection penetrates at | east
the film shapegiirn nadi neoioryc eadreatevige thrrehonncDesericst i on of the

Rel ated Art
BACKGROUND OF THE INVENTION
Field of the Invention
[0001]

Thepresent inventionrelatestoamethodfor forminga laminate
and a laminating device, and especially relates to a method for
forming a laminate by layering a laminate base body including a
projection, such as an electronic component including bumps, and
a film-shaped laminating body, such as a resin, and heating and
compressing the same so that the projection penetrates at least
the film-shaped laminating body, and a device therefor.
Description of the Related Art
f0002]

As a laminate base body such as an electronic compcnent
including a projection, for example, on a surface of a semiconductor
wafer, bumps made of metal such as solder, copper, andgold is formed.
These bumps project from the surface of the semiconductor wafer,
typically are formed in a columnar shape with a tip resembling a
sphere, or an eqgqg shape, and have a height (projection amount) about
0.C1 to 0.04 mm and a diameter about 0.01 to 0.04 mm. Further,
an interval between adjacent bumps is 0.03 to 0.10 mm. In forming
such bumps, a plating method, a paste printing method, a ball
placement method and the like are employed.

[0003)



[ 0002] As a | am nate base body such as an el ectronic conponent
including a projection, for exanple, on a surface of a sem conductor wafer,
bunps made of netal such as sol der, copper, and gold is formed. These bunps
project fromthe surface of the sem conductor wafer, typically are formnmed
in a columar shape with a tip resenbling a sphere, or an egg shape, and
have a hei ght (projection anount) about 0.01 to 0.04 mm and a di aneter
about 0.01 to 0.04 mm Further, an interval between adjacent bunps is 0.03

to 0.10 M I1hd @EmiRG e QUFRS e raoPlaiidty siRbhednpa Paste P BbkREd
met hod, a ball placenent nethod and the |i ke are enpl oyed. [0003]
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configured of silicon, is formed in a round shape, has standards of 4, 8,
12, 16 hdwhes di-atet gkss, andibas) @ ithinekdassmet «@s02mnd 1l 809nh ik nEQQ04]
of 0.025 to 0.8C0 mm.
[0004}

On the other hand, as the film-shaped laminating body, an
insulating resin film is typically configured with thermosetting
resin such as epoxy as chief ingredient. Further, the insulating
resin film may in some cases be configured cf thermoplastic resin,
or amixture of the thermosetting resin and the thermoplastic resin.
Further, as shown in FIG. 3A, an insulating resin film F typically
has protection films P1l, P2 made, for example, of PET laminated
on both surfaces, where one protection film P2 is delaminated upon
forming a laminate with the semiconductor wafer W as shown in FIG.
3B, andtheotherprotectionfilmPl isalsodelaminatedafter forming
the laminate, for example upon mounting on a mount product as shown
inFIG. 3C. Athicknessof the insulatingresin filmF is for example
about 0.01 to 0.06 mm. It is typically selected so that the tips
of the bumps B are exposed from a surface of the insulating resin
film ¥ when the other protection film Pl is delaminated as shown
inFIG. 3C, withthetipsof thebumps Bbeingpenetratedtherethrough.
[0005]

Japanese Patent Application Laid-Open (JP-A) Nos. H11-4076,
H9-307230, 2009-32853, and 2005~150273 are known as pricr art for

laminating the laminate base body W including the projection B and



On the other hand, as the fil mshaped | am nating body, an insulating resin
filmis typically configured with thernpbsetting resin such as epoxy as
chief ingredient. Further, the insulating resin filmmy in sonme cases be
configured of thernoplastic resin, or a mxture of the thernosetting resin
and the thernoplastic resin. Further, as shown in FIG 3A, an insulating
resin filmF typically has protection filnms Fl, P2 nade, for exanple, of
PET | am nated on both surfaces, where one protection filmP2 is del am nat ed
upon f ofié ngi Bt anhpatiel wni at hagspaigordust aeswafiped\aasvehowapi-n KoG 3B,
and the other protection filmP1l is also delamnated after formng the

| am natie1 14007 €xange1e dpona Feunhyng coRdamuRe 6 PUWet widscisRowanickliGe 3C.
A thickness of the insulating resin filmF is for exanple about 0.01 to

0.06 Mpuhp s tyRhed ldhselectesusocthgt rbBent 1RSe0f, they buaRs i Bgaked
exposed froma surface of the insulating resin filmF when the ot her

protectéiomfism P dre dghamaaied, ?ﬁe%@%g%as%ﬁa BPan M th-d 18 P8 rnef

t hebunps ei ngpenetrat ed therethrough. Japanese Pat ent

Appl i cadd ah14aidrOBBRG(LR Ak Nasp ANy dDp30E23R+ L2007 32803 acang,

2005- 150273 are known as prior art for lamnating the |lam nate base body W
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descri bed above. JP- H11- i scl oses lTayering a conductive
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heati ng and conpr ane between press plates of a plan press
machi ne h h pye i 2d t e a i nsul_ating
Fosin | 0r (b5, % TS 4E Y o REEP BT BRYR ey PREr Car o B s ke R Ao bede ng
and heatjng.the_conductive fojl, .the insulating.resipn l.ayer,_and a .

el casi G oRaE > By FAssI TG THE TS BRTRESN & B T bherdi T4 25 PaEthe
conductive buvﬁgggneEra%es the insulating resin layer (0064 etc.). [0006]
Furt herm2 3P A'RB2* H85807230 di scl oses causing a conductive bunp of a
support[$€$$gto oppose a conposite resin sheet , and passing the sane

bet ween rs configured of a netal roller and a flexible rubber roller

so as to primarily conpress. and _cause the conductive buynp to penetrate the
conposi te res}iﬂlhr%%%{%t Bl et é{_%—_307230 discloses causing a conductive

bump of a support base toopposeacomposite resinsheet, andpassing
the same between rollers configured of ametal roller and a £lexible
rubber roller so as to primarily compress and cause the conductive
bump to penetrate the composite resin sheet (0020 etc.).
[0007]

Further, as another prior art, JP-A No. 20098-32853 discloses
a pressing unit configured of an elastic member such as rubber and
having a lower surface side with a shape of a curve with its center
portion being positioned lower than its outer peripheral portion,
or an inclined surface shape; and describes that, according to this
shape, upon affixing an adhesive sheet S toawafer W, the affixation
can be performed while expelling air existing between the adhesive

sheet S and the wafer W to ocutside (0017). Further, JP-A No.



[ 0007] Further, as another prior art, JP-A No. 2009-32853 di scl oses
a pressing unit configured of an elastic nenber such as rubber and having a
| ower surface side with a shape of a curve with its center portion being
positioned | ower than its outer peripheral portion, or an inclined surface
shape; and describes that, according to this shape, upon affixing an
adhesi ve sheet Sto a wafer W the affixation can be perforned while
expelling air existing between the adhesive sheet S and the wafer Wto

out si de2(O9132 8 5 FHdNEF i bdP AN+ 11200932803 deSEMbDLDHd Bah ik @Fsi ng
unit may be configured of a hollow elastic nmenber, and may be configured

such thahotihewet astt oc iR | anblwal ed &yn £0mPFessedtrat haore leeopRressed

at nosphere so as to affix an adhesive sheet to a wafer (0036). Further, in

JP- A Nanerd998-i32833a tlhe ngerbeppdystara Vel @R AdNed LamR M fup ed
on a supporting unit, the adhesive sheet is positioned above them and the

adhesi vgs sheeleris RRLeSSRds 8981 ifded NS sepl £0ndust 05) Wafgl-and: t he, Gipng,
frame by the adhesive sheet being sandw ched by the pressing unit. [0008]
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| am nat e conpressing process of lamnating a conposite resin sheet on a

conductéye, SuBROLLNG pRdy and. COMIAs] agcbhe; SaIR. 1 dht sl Jdciich ai

bet ween t he conducti Ve supporting body provi unp an
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of the bunp penetrates e conp e resi I'S expose herefrom
and a s 1 hate ¢ ressin rocess of l.am natij iV

SUppor T 10 Bity. B tHE RoPoab SR Bn el and do b SLe i The TRARES so
that the éig.of &hetbunp exposed fromthe conposite resin sheet is contact
bonded ¥5°3°tORdULCtFve | ayer. Further, JP-A No. 2005-150273 discl oses a
conpreSfbgg gevice i ncl udi ng an upper plate capable of |owering and

rai si ng, ®0nt ai ner chanber that is seal ed airtight by this upper plate,
and a pair of_pressing nmenbers made of _rubber that is _di sed .at .a bottom
portioﬁ of th%gcdﬂyg#%g% prior art, JP-A No. %oo5—f%d§%% %1scloses

performing a first laminate compressing process of laminating a
compositeresinsheet onaconductive supportingbodyandcompressing
the same in a state in which air between the conductive supporting
body provided with a bump and the composite resin sheet is
compulsorily sucked and discharged, so that a tip of the bump
penetrates the composite resin sheet and is exposed therefrom, and
a second laminate compressing process of laminating a conductive
supporting body on the composite resin sheet and compressing the
same, so that the tip of the bump exposed from the composite resin
sheet is contact bonded to a conductive layer. Further, JP-A No.
2005-150273 discloses a compressing device including an upper plate
capable of lowering and raising, a container chamber that is sealed
airtight by this upper plate, and a pair of pressing members made

of rubber that is disposed at a bottom portion of the container



chanber (0019). Related Art Docunents [0009] Patent Docunent 1: JP-A
H11- 4076 Patent Docunent 2: JP-A H9-307230 Patent Docunent 3: JP-A
2009- 32853 Patent Docurent 4: JP-A 2005-150273 SUMVARY OF | NVENTI ON

chamber (0019}).

Related Art Documents

[00GCY]
Patent Document 1: JP-A H11-407¢
Patent Document 2: JP-A H9-307230
Patent Document 3: JP-A 2009-32853
Patent Document 4: JP-A 2005-150273
SUMMARY OF INVENTICN
[0010]

In the above JP-ANo. H11-4076, in the case of using the planar
press machine, there have been problems such as not being able to
form the film~shaped laminating body to be laminated on the laminate
base body with a uniform thickness, the projection such as the bump
being crushed by partially being compressed excessively, the
film=~shaped laminating body becoming thinner than a designed
thickness, raising from a reason that a mechanical paralielism for
maintaining both press plates parallel cannot be maintained
accurately, orthat aparallelismof compressing surfaces themselves
of both of the press plates cannot be maintained accurately.
[0011]

Further, as disclosed in JP~A Nog. H11-4076 and H9-307230,
in the case of compressing and heating by the pair of rcllers, since
the laminate base body W and the film-shaped laminating body F are

layered, and compressed and heated between rollers R1, R2



[ 0010] In the above JP-ANo. H11-4076, in the case of using the

pl anar press nmachine, there have been problens such as not being able to
formthe filmshaped | am nating body to be | am nated on the | am nate base
body with a uniformthickness, the projection such as the bunp being
crushed by partially being conpressed excessively, the filmshaped

| am nating body becom ng thinner than a designed thickness, raising froma
reason that a mechanical parallelismfor maintaining both press plates
paral | ekegaBnet abeymai-Bhaknedoaecyiakel, aorethahgadpacakhioh smnalch is
conpressing surfaces thensel ves of both of the press plates cannot be

mai nt ai pedaaacus ot ely rF1idd031] as shown RW FheEr, 4ascalhssd 0sesk ithal PoAINES
H11- 4076 and H9-307230, in the case of conpressing and heating by the pair

of rollgrs, R§Hﬂ§QﬁkhQah§ﬁb%@tEaQéSBo@QdNeM%ﬁmﬁmJ@thL%ﬁb?B@pQ@mh%%wﬂﬁkjng
body F are | ayered, and conpressed and heated between rollers Rl, R2
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in FIG 4) as showmn in FIG 4, contacts of the rollers Rl, R2 to th
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prolectlons Ct ushed he case’ of conpressin &t een
the roll tlons of _th am nat e base y Wand the filmshaped
| am natl‘r§1 Bﬁ%cﬁlr?ﬂ% :b%n%o]ra*rpIPae%s ais]ﬁrf"ﬁo Wher ebf??-’1 ?Lns i Ci%eY rc{er?b&?d:q{ng of
the fil mshaped | am ody F. may r as .shown,in FIG. 5 short
conpresg?a g€ g e% Jr fglfﬁr%‘ftw chc}él%bljus I%qbgargderf&%ted'rb ‘e %t’

| am nat e ase body . W and th fllanha ped %ﬁ1n tlng body .F g peC|aII in a
peri phety Fh?th%BSFE&PPSn BMeFUPEEF 2PE S heMBEEBVRRer ¢t FET &fi%at ef base
body Wis forned in the round shape such_as the senlconductor waf er,

cont act CPFRESHF N dRRT WD H‘&yr%E%tRém RButP e P eatds N Bedilise F e hgifs of
the rollers Rl, R2 naking the |inear contacts with the | am nate base bodyW
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positions of the |am nate base body Wand the fil mshaped | am nating body F
with reg%@é@bytﬂQ$ﬁﬁ$%ﬁ;@@§£$mpeQ@gng of the film-shaped laminating body

F may occur as shown in FIG. 5 due to short compressing time, as
a result of which a void K is generated between the laminate base
body W and the film-shaped laminating body F, especially in a
periphery of the projection B. Further, in the case where the
laminate base body W is formed in the round shape such as the
semniconductor wafer, contact pressure does not stay constant but
fluctuates, because lengths of the rollers R1, R2Z making the linear
contactswith the laminate base bodyWand the film~shaped laminating
body F may differ depending on feeding positicons of the laminate
base body W and the film-shaped laminating body F with respect to

the rollers R1, R2Z.



[ 0012] In JP-A No. 2009-32853, since the affixation is perforned
whil e expelling the air existing between the adhesive sheet and the wafer
to outside nerely by the shape of the | ower surface of the pressing unit,
the fil mshaped | am nati ng body cannot be | am nated and enbedded so that no
air certainly exists between the | am nate base body and the fil mshaped

| am nating body and the projection of the | am nate base body achi eves the
penetration. Further, in JP-A No. 2009-32853, since the sem conductor wafer
and thejppng;frane are nounted on the supporting unit, the adhesive sheet
is positioned above them and the adhesive sheet is pressed against the

sem conduct or rwafrerpangd .t beobi-nggkrane hyet Pecagdheskyeisheets ¥ rmed
sandwi ched, a surface of the adhesive sheet does not becone f at, and a

thi Ckm%ﬁﬂ@%ﬁ{%fel@?%@ REk Q@%oaﬁlgeﬁgr b Ruent OnbhbsnedPvA Nowc2009: 32853
cannot be applied to 'am nating the fil'm shaped Ianlnatlng body with a

uni for m i gkp §St8no&?§lagrrﬁ@£@1m ecﬁ@esr%a %cft it(?l% ll%weqr @Qf%fcé he:

| am nat e base ody i ncluding the projection.

2005- 150913, SINGG A GOJE, SYRSLT tlﬁ"n%fe@r?,@ﬁﬁgaﬁﬁﬁst l:?HcS/ Cegmﬁe%S%%

bet ween the upper ate and the bottom portion of the’container chamber via

the pai &afa&ngegaeén&%%e%rf 'srcsgtf;@ %’11: Esrggﬁm sheet wannot, he e

| am nat e h™a uni formthickness to not being able to ensure a

paral | e gy stmblat LR RoUnLldde: 655, 808 50,1081 8O, BG5S ne
projection of the laminate base body achieves the penetration.
Further, in JP-A No. 2009-32853, since the semiconductor wafer and
the ring frame are mounted on the supporting unit, the adhesive
sheet is positioned above them, and the adhesive sheet is pressed
against the semiconductor wafer and the ring frame by the adhesive
sheet being sandwiched, a surface of the adhesive sheet does not
become flat, and a thickness thereof does not become uniform. Due
to this, JP-A No. 2009-32853 cannot be applied to laminating the
film-shaped laminating body with a uniform thickness on the surface
where the projection is formed of the laminate base body including
the projection.
[0013]

In JP-A No. 2005-150273, since a core substrate and a prepregy
sheet are compressed between the upper plate and the bottom portion
of the container chamber wvia the pair or rubber-made pressing
members, the prepreg sheet cannot be laminated with a uniform
thickness due to not being able to ensure a parallelism, similar

to both of the press plates of the planar press machine of JP-A



No. H11-4076. Further, in JP-A No. 2005-150273, although how t he upper
plate is made to lower is not clearly described, if the upper plate is to
| ower by discharging the air within the contai ner chanber, since the
conpression of the core substrate and the prepreg sheet is started before
sufficiently sucking the air between the core substrate and the prepreg
sheet, the lam nation of the conposite resin sheet on the conductive
supporting body and the conpression of the sane in the state in which the

ai r betneernihescoaducti Mehstpper ieRa ROy Provi siegh 3 th diteudsmmandd he
conposite resin sheet is conpul sorily sucked and di scharged cannot be

per f or negpeFusthies 1 sShage tdha KL eSS Ol Ne HekArdpbY , t he thbbgrsJrade
pressi ng nenber nerely by vacuum suction, there may be cases in which a
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i nvention has been nmade in view of ?he above descri bed probl ens, and
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| am nat e base body i'ncluding a projection to surely penetrate a Til m shaped
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formng a lamnate thereof at a unitormthickness w thout an occurrence of
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i nvention o e met hod for g a lamnate of a first aspec
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of the same in the state in which the air between the conductive
supporting body provided with the bump and the composite resin sheet
is compulsorily sucked and discharged cannot be performed.
Further, since the compression is performed by the rubber-made
pressing member merely by vacuum suction, there may be cases in
which a sufficient compression force cannot be ensured.
[0014]

The present invention has been made in view cf the above
described problems, and objectives to provide a method and a device
for causing a surface of a laminate base body including a projection
to surely penetrate a film-shaped laminating body and be surely
laminated by a simple configuration, and forming a laminate thereof
at a uniform thickness without an occurrence of voids.

[0015]

In order to achieve the above objectives, the invention of
the method for forming a laminate of a first aspect is a method
for forming a laminate by layering a laminate base body including

a projection and a film-shaped laminating body, and heating and



conpressing the same so that the projection at |east penetrates the

fil mshaped | am nati ng body, the nethod including: |layering the | amnate
base body and the fil mshaped | am nating body with each other by causing a
side of the | am nate base body on which the projection is formed to oppose
the fil mshaped | am nating body; disposing the |ayered | am nate base body
and fil mshaped | am nati ng body between a receiving nenber having an

el asticity and an el astic nmenbrane body so that the fil mshaped | am nating

body _Op@@ﬁ@s:etg@@n@e@ﬁievis@glemabeﬁa@hehbhErb?@bmba basechedy pepReses dde
el asti c nenbrane body; and conpressing the [am nate base body and the

fil mshapedrl am-satbea bagdynhetweenotje ehaskhienBBMhaneqhedy and dhegq
recei ving nmenber by bloating the elastic nmenbrane body in a'staté in ﬁ%lch

at |eastna sha¢e-bet waen Eg@yl aphnahe bhasg-badyeandtheakiihy g;lmﬁ%th

| ami nating body is vacuuned. I'n order to achieve the above
obj ecti g8y B@ﬁek%?n&b%ﬁ%, the; aRt Bedher 15hpk ALRG %algfé%%@tfoq{ wfh i%4¢0Nd

aspect di sposes a nenber having a hardness that is harder than a hardness
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descri be I rst aspect. n order to achieve the
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body in the.%nventiog desc&iggd hn thetfi%st a%p%pt. In %%d%%Atojgc i.eve
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membrane body:; and compressing the laminate base body and the
film-shaped laminating body between the elastic membrane body and
the receiving member by blcating the elastic membrane body in a
state in which at least a space between the laminate base body and
the film-shaped laminating body 1is vacuumed.

In order to achieve the above objectives, the invention of
the method for forming a laminate of a second aspect disposes a
mermber having a hardness that is harder than a hardness of theelastic
membrane body as the receiving member in the invention described
in the first aspect.

In order to achieve the above objectives, the invention of
themethod for forminga laminateof athirdaspect layersthe laminate
base body and the film-~shaped laminating body with each other by
causing the film-shaped laminating body to oppose from above the
side of the laminate base body on which the projection is formed,

and compresses the laminate base body and the film~shaped laminating



the method for formng a lamnate of a fourth aspect nounts the | am nate

base body on a carrier film and conveys the |ayered | am nate base body and

fil mshaped | am nati ng body between the receiving nenber and the elastic

menbr ane body, and causes the el astic nenbrane body to conpress the

| am nat e base body and the fil mshaped |am nating body via the carrier film

toward the receiving nenber
bodybybloating theelasticmembrane body fromabove the £ilm-shaped
laminating body in the invention described in the first aspect.

In order to achieve the above objectives, the invention of
the method for forming a laminate of a fourth aspect mounts the
laminatebasebodyonacarrier film, andconveys the layered laminate
base body and film-shaped laminating body between the receiving
member and theelasticmembrane body, and causes the elasticmembrane
body to compress the laminate base body and the £ilm-shaped
laminating body via the carrier film toward the receiving member
in the invention described in any one of the first to third aspects.
further, in order to achieve the above obijectives, the

invention of a laminating device of a fifth aspect is a laminating
device configured to form & laminate by layering a laminate base
body including a projection and a film-shaped laminating body, and
heating and compressing the same so that the projection at least
penetrates the film-shaped laminating body, the device including:
aheatingunit configuredtoheat at least the film-shaped laminating
body; apairofplatesconfiguredtobecapableofopeningandclosing,
and configured to form a chamber that becomes sealed upon closing;
a receiving member having an elasticity, and disposed on one of
the plates so as to oppose the film-shaped laminating body layered
on one side of the laminate base body on which the projection is
formed; an elastic membrane body disposed on the other of the plates

30 as to oppoese the laminate base body on which the film-shaped

laminating body is layered; a vacuuming unit configured to vacuum

10



in the invention described in any one of the first to third aspects.
Further, in order to achieve the above objectives, the invention of a
| am nating device of a fifth aspect is a |lamnating device configured to
forma lamnate by |ayering a | am nate base body including a projection and
a filmshaped | am nating body, and heating and conpressing the sane so that
the projection at |east

inside of the chamber; and a compressing unit configured to compress

the laminate base body and the film-shaped laminating body between

the elastic membrane body and the receiving member by blcating the

elastic membrane body.

In order to achieve the above objectives, the invention of
the laminatingdevice of asixth aspect disposes theelasticmembrane
body on an upper side plate of the pair of plates, and bleoats the
elastic membrane body so as to compress the laminate base body and
the film-shaped laminating body between the elastic membrane body
and the receiving member disposed on a lower plate in the invention
described in the fifth aspect.

[0016]

According to the method for forming a laminate of the first
aspect, the side of the laminate base body on which the projection
is formed and the film-shaped laminating body are made to oppose
and be layered with each other, then are disposed between the
receiving member having the elasticity and the elastic membrane
body so that the film-shaped laminating body copposes the receiving
member and the laminate base body opposes the elastic membrane body,
at least the space between the laminate base body and the £ilm-shaped
laminating body is vacuumed for example by decompressing inside
of a chamber provided to surround the above components, and in this
state, compression ig performed by pressing the laminate base body

and the film-shaped laminating body against the receiving member

by bleating the elastic membrane body. Due to the projecticn of
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penetrates the filmshaped | am nating body, the device including: a heating
unit configured to heat at least the fil mshaped | am nating body; a pair of
pl ates configured to be capable of opening and cl osing, and configured to
forma chanmber that becomes seal ed upon cl osing; a receiving nmenber having
an elasticity, and di sposed on one of the plates so as to oppose the
fil mshaped | am nating body | ayered
the laminate base body being pressed by the elastic membrane body
which thereby presses the film~-shaped laminating body against the
receiving member in the state in which at least the space between
the laminate base body and the film-shaped laminating body is
vacuumed, the film-shaped laminating body has the projection of
the laminate base body penetrated therethrough, and is surely
laminated with the laminate base body at a uniform thickness without
an occurrence of voids.

According to the invention of the second aspect, in the
invention described in the first aspect, by disposing the receiving
member that is harder than the elastic membrane body to oppose the
film-shaped faminating body that is layered with the ilaminate base
body, the projection of the laminate base body is caused to penetrate
at least the film-shaped lamninatingbodyuponcompressionbyblcating
the elastic membrane body, and the laminate of the film-shaped
laminating body on the laminate base body with the uniformthickness
and without the occurrence of voids can be implemented.

According to the invention of themethod for forminga laminate
of the third aspect, by layering the laminate base body and the
film-shaped laminating body with each other by causing the
film-shaped laminating body to oppose from above the side of the
laminate base body onwhich the projection is formed, and by bloating
the elastic membrane body from above the film-shaped laminating

body, positional deviation of the laminate base body and the like

upon the compression is prevented, and the laminate of the

12



on one side of the |l am nate base body on which the projection is formed; an
el astic nenbrane body di sposed on the other of the plates so as to oppose
the | am nate base body on which the fil mshaped | am nating body is |ayered;
a vacuum ng unit configured to vacuuminside of the chanber; and a
conpressing unit configured to conpress the |am nate base body and the

fil mshaped | am nati ng body between the el astic nenbrane body and the

recei ving nmenber by bloating the elastic nmenbrane body. In order to

achi eve rtihe -apeye objLetiMmes g thedy nygat kee afantihe Heam e | Bgadevaee i a
si xth aspect disposes the elastic nenbrane body on an upper side plate of

the pai f;f cRledt@%,. and bl oats the el astic nenbrane body so as to conpress
the | am nate base body and the fil mshaped | am nati ng body between the

Fha! o ASESBOEEOS Lhe S0Rtyon JRIOR: dhsasaibans L atanplate i
the inventions described in the first to third aspects, by mounting
the laminate base body on a carrier fiim, it can easily be conveyed
between the receiving member and the elastic membrane body together
with the layered film-shaped laminating body; and further, since
the carrier film is intervened upon performing the compression by
pressing the laminate base body and the film-shaped laminating body
by the elastic membrane body toward the receiving member, the
film-shaped laminating body does not affix to the elastic membrane
body. Note that, in a case of disposing a carrier film also on
the film-shaped laminating body that is layered with the laminate
base body, the film-shaped laminating body can also be prevented
from affixing tc the receiving member.

Further, according to the invention of the laminating device
of the f£ifth aspect, the side of the laminate base body on which
the proijection is formed and the film-shaped laminating body are
made to oppose and be layered with each other, then are disposed
between the receiving member having the elasticity and the elastic
membrane body so that the fiim-shaped laminating body opposes the
receiving member disposed on one of the plates and the laminate
base body opposes the elastic menmbrane body disposed on the other
of the plates, the chamber sealed by relatively bringing both of

the plates closed is formed, and inside of the chamber is vacuumed

13



[ 0016] According to the nethod for formng a lamnate of the first
aspect, the side of the |am nate base body on which the projection is
formed and the fil mshaped | am nating body are nade to oppose and be

| ayered with each other, then are di sposed between the receiving nenber
having the elasticity and the el astic nmenbrane body so that the fil mshaped
| am nati ng body opposes the receiving nenber and the | am nate base body
opposes the elastic nmenbrane body, at |east the space between the | am nate

base body end vheudhlmy shaped lrancnati Bgabedychs Magies J08e exanpla Py

deconpressing inside of a chanber provided to surround the above

conponeghs, ranf-kRabBis 1%@5@@9@%@@38 heR ksmpethkekhedyPKcRiep Sl dhe
| am nat e base body and the fil mshaped | am nating body agai nst” the

recei vi pgaBERe L dY- LG QG L RS £IASEHL Ga FBARNANE POLY i c S P2 kBB 0ay,
projection of the |am nate base body being pressed by the el astic nmenbrane

body whhgh Lbergbytphesgesnd heedt iy d 1M natng hedy AgalNsr the,

receiving menber in the state in which at | east the space between the

| ami nat ?aﬁgﬁﬁtgpgé{sé@o%)ZgiyJ half&%%o% L AQi @ilgisegc B‘ﬁéeh{kf.{"éné[ax%’&')gg%ie tgﬁcgagy

fil mshaped | am nati ng as the projection o am nat e

t d.i Ly Lam i, t, | am_nat
A o e

Accor di t i nt. i (o] secan S Lol e,l i.on, desgcri bed
in the ??ﬁé?dagggc?%88§bgﬁgp%§%%§rfh%grgg%ig?%g ﬁ%%gég 8ﬁ§¥?¥§ﬂhé§gé}f%han
the el astic.nmenbrane body .t ose the filmshaped | am natin od hat is
| ayer eq AP ATES TART FOt BT baser BOM T R8BI M P ore b LT Re Pam o 4 Bhtce
body is_caused to etrate at .least the filmshaped | am.,natjng ba upon
comr exZNar by B RS T AHee I Eh e i OAgE Snitd Tire ) bt M RGH ¢ he
fil mshaped, | am nati 9 body on the Ianinﬁ%s base body with the uniform
thicknegglﬁﬁﬁeﬁﬁtﬁéﬁg e L& GAATEETHE Wi dC & be i npl ement ed.

According to the invention of the method for formng a | am nate of the
third aspect,26¢°Fay8Fi hg tRe 1arFhat e bk & Moyt tHe A9 mShafed e

| am nating body with each other by causing the filmshaped | am nating body
to oppo§éXfhoAraBETte the &ilgeter PREPEIRCNROEYhASe BSBYSEH Wh @ twper
projection is fornmed, and by bloating the elastic nenbrane body from above

the fil f9Rapédtraninabengabsdyl pésiterenanddévicarion ot REUaRTn & base

body and the |ike upon the conpression is prevented, and the | am nate of
t he isbloatedsoastocompress the laminatebasebodyandthe film-shaped

laminating body between the elastic membrane bedy and the receiving
member disposed on a lower pliate; thus, the occurrence of the
positional deviation of the laminate base body and the like upon
the compression is prevented, and the laminate of the film-shaped

laminating body and the laminate base body can be implemented.

BRIEF DESCRIPTION OF THE DRAWINGS
[0017]
FIG. 1 is a cross—sectional view schematically shown in order
to describe an embodiment c¢f a laminating device of the present

invention;
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fil mshaped | am nati ng body and the | am nate base body can be inpl enent ed.
According to the invention of the fourth aspect, in any of the inventions
described in the first to third aspects, by nounting the |am nate base body
on a carrier film it can easily be conveyed between the receiving nenber
and the el astic nenbrane body together with the layered fil mshaped

| am nating body; and further, since the carrier filmis intervened upon
perform ng the conpression by pressing the | am nate base body and the
filmshaped | annati Ng Hody-ya it ke ielagdd Grmmrane oty tawad GHAE in
receiving nenber, the filmshaped | amnating body does not affix to the

el asti copgaRr ape Rodyi bte thate LA 3nease 20f1 GlisRAS Nk He CBEAVEREA 14N
al so on the fil mshaped |am nating body that is layered with the | am nate
base body;nthgabbn shapedihguiat hpg Rody, Sady %lc%%rl%ﬁn? eyent ed AgQm¢
affixing to the receiving nenber. Further, according to the

inventi op,eh+tpg.l am nating device of the fifth aspect, the side of the

| am nat e base body on which the projection is formed and the fil mshaped

| ami nati ng bogdyare ynmde t.0.QpRase %?x%zb@ile%yg{ﬁgn"‘iﬁ h.gach rs’crt%%] i

. i :
di sposed between the receiving nmenber having the elasticity and the astic

renr ang podye so a4l imshaned hamkat | 99:hodY £P0SESL e 4581 Vi N0

menber n one es an am nate base opposes the
el asti c.pepbran o] i d .he other of the plates, the chanber
seal ed 65352F§F§§§I§% gPﬁgﬁﬁ %%1 ‘'of the plates closed is forned, and

i nsi de of the anper i_s vacuuned by the vacuumng unit, In.,this state, the
| nat o base? 0y et % RECEET REGHAREE I HHEHar TR by L e Comsesya by
bei ng pressed_against the receiving nmenber._ by bloating the elastic nbr ane
body, aﬁHlSFeaﬁga%’édab%a?%eo grﬁ“i“ Ui Y r%t?é“%rf?et%g’oﬁseecﬁoo &9 E@e

| am nat ¢ base_body is pressed the el astic nenbrane body, in . the vacuuned
b oophil S HEDER: ek AREa Fab bt T ha BOAYT 5L Y GLLLd A hidil KRGS ed v ng
menber, s¢ the fil mshaped | am nating body has the proj ection of the

| ani nat B2has8body 1FEReét rat ed therethrough, and is surely |amnated wth
the | am nate base body with the uniformthickness w thout the occurrence of

voi ds. FhEcoPdi-Ag2PoCPha T ERGeRTPER ~6E CLHOMNPANMVASM FEC38Vilde Bidahe

sixth aspect, the elastic nenbrane body is disposed on an upper side plate

of the paitedtr Prarestahfdin M idnsgt Yeldeis aREVEEEY 138 W%éﬁé@‘%aﬁeq o]

conpress the | am nate base body and the filmshaped | am nating body between

t he el ag@inénpeiboameodyhathdi s héanapeaiterng idniere dl@rpb@éaeo%aéel vty

pl ate; thus, the occurrence of the positional deviation of the |am nate

base bodgcanditbetbi kéGupdn thel conpression is prevented, and the |am nate

of the fil mshaped | am nating body and the | am nate base body can be

i npl erent ed. BREEFS DESCGRIPH ON O rTHE PRAWNGS ~sectional view shown in
order to describe a state in which the laminate base body and the
film-shaped laminating body are laminated according to another

embodiment of the present invention.

DETAILEDR DESCRIPTICN OF PREFERRED EMBODIMENTS
[C018]
Firstly, an embodiment of a laminating device of the present
invention will be described in detail with reference to FIG. 1 and

FIG. 2. Note that, in this embodiment, explanations will be given
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[ 0017] FIG 1 is a cross-sectional view schematically shown in order
to describe an enbodi mnent of a | am nating device of the present invention;
FIG 2 is a partial enlarged cross-sectional view shown in order to
describe a state in which a | am nate base body and a fil mshaped | am nating
body are | am nated according to the present invention; FIG 3 is a
cross-sectional view shown in order to describe a typical procedure for

| am nating the | am nate base body and the fil mshaped | am nati ng body;

FIG 4 israsceags- saChhopal avtLQWiﬁaméﬂbia@e%Q@? tacdasshiybe PPl ilord N a
case of lamnating the | am nate base body and the fil mshaped | am nating

body by ;gonpressig ARG J1e3ld g Q@H’Y?@Ih@ixﬂ?ik’iu@[%s rgl kgk$einarter,Fli@e 5 1S
an enl arged cross-sectional view shown in order to describe a state in

o nat B Cd R TR | ary Het £ hace B0ty “abenrdi A Lo FIa g g e oy
y according to FIG 4; and
is referred to as the semiconductor wafer), and a film-shaped
laminating body is an insulating resin film (hereinafter, the
film-shaped laminating body is referred to as the insulating resin
film) F that at least has a protection film Pl disposed on a surface
opposite fromasurfacethat istobe laminatedupon forminga laminate
with the semiconductor wafer W as shown in FIG. 3.
[0019]
Schematically, the laminating device of the present invention
is for forming a laminate by layering the semiconductor wafer W
including the bumps B and the insulating resin film F, and heating
and compressing the same so that the bumps B penetrate at least
the insulating resin film F, and includes: at least heating units
1, 2 configured to heat the insulating resin film F, an upper plate
3anda lower plate 4 configured to be capable of opening and closing,
and configured to form a sealed chamber 34 upon closing, a receiving
member 5 having an elasticity and a surface that is a substantially
flat surface, and disposed on the upper plate 3 so as to oppose
the insulating resin film F layered on one side of the semiconductor
wafer W on which the bumps B are formed, an elastic membrane body
6 disposed on the lower plate 4 so as to oppose the semiconductor
wafer W on which the inéulating‘resin,film]?is layered, a vacuuming

unit 7 configuredtovacuuninside of the chamber 34, anda compressing
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FIG 6 is a partial enlarged cross-sectional view shown in order to
describe a state in which the |am nate base body and the fil mshaped

| am nating body are | am nated according to anot her enbodi nent of the
present invention. DETAI LED DESCRI PTI ON OF PREFERRED EMBODI MENTS [ 0018]
Firstly, an enbodinent of a | am nating device of the present invention wll
be described in detail with reference to FIG 1 and FIG 2. Note that, in
this enbodi ment, explanations will be given for a case in which a |amnate

base bodyiingl ddhnggarRHOLECELAR rks sataeNM:epnduetRttwal @k A\ REIAHH ng,punps
B (hereinafter, the projection is referred to as the bunp, and the | am nate

base bodysi;3akeher rediho rasnt fepsefeanduet an swafier hemdRdna Hddy shapgd
| am nating body i's an insulating resin film (hereinafter, the fil mshaped

l'am nat ipg bedy;ks ngekenbed %Obg_sbtlﬁﬁtiiﬂ%mtﬁ%i B9 583 kN mblbWa fe thaty, &,
| east has a protecti'on filmP1l disposed on a surface opposite froma
surfaceébhgb]is to be lam nated upon formng a lamnate with the

sem conductor wafer Was shown in FIG 3.
The upper plate 3 is plate-shaped, is formed such that a

periphery of a lower surface copposing the lower plate 4 projects
outward in a frame shape, and the receiving member 5 is disposed
via a heat insulating material that is not shown and the heating
unit 1 at inside of a portion 30 that projects in the frame shape.
The heating unit I may be configured by disposing a cartridge heater
within an upper heating plate configured of a flat-surfaced block
made for example of steel, or by disposing a rubber heater on the
surface of the upper heating plate. In the explanation below, the
heating unit 1 will be referred to as the upper heating plate 1.
The receiving member 5 has a larger area than the semiconductor
wafer W and the insulating resin film ¥, is configured for example
of a rubber material having heat resistivity such as silicon rubber
or fluororubber, has a thickness of 0.5 to 4.0 mm (more preferably
1.0to 4.0mm), and has a hardness (measured according to JIS K-6253)
of type A durometer hardness (shore A hardness) of 20 to 70 points
(more preferably 45to 60 points). The receivingmember 5isaffixed
to the flat surface of the upper heating plate 1. Note that, the
receiving member 5 is not necessarily limited to being affixed in
order to be disposed on the surface of the upper heating plate 1.

[GOZ21]
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[ 0019] Schematically, the |am nating device of the present invention
is for formng a lam nate by |layering the sem conductor wafer Wi ncl udi ng
the bunps B and the insulating resin filmF, and heating and conpressing
the sane so that the bunps B penetrate at |least the insulating resin film
F, and includes: at |least heating units 1, 2 configured to heat the
insulating resin filmF, an upper plate 3 and a lower plate 4 configured to
be capabl e of opening and closing, and configured to forma seal ed chanber
34 upon closiRge AckeEehLYiAG TERREr 25 rhaxkngodl ebagbirCirky -anf iy Urfage
that is a substantially flat surface, and di sposed on the upper plate 3 so

as 10 0ppRe%s e NS A NG fEShdhdid B Foddyes edy 0828861 8h 98 Ok & ane
sem conduct or wafer Won which the bunps B are fornmed, an el dstic nmenbrane

body 6 di-gResed On 2t he-| OMEr RIBLE hiRO: 88 EQ-ERRARS: 118 8 6RBEYLTAN.
wafer Won which the insulating resin filmF is l'ayered, a vacuum ng unit
configured tg, yaguURE ngjdespf,the, chamber 34, AndaaqEeMRiessi pg.Hnidy,
configured to conpressqﬁLe sen?conéhe?or ma%er VVaﬁggtﬁgp%nsulat?ng ré%in
filmF [ 399 I egeh Vi y
bloatingg%ﬁgggﬁggﬁfgjﬁéﬁggaﬂggﬁ% y 699F%6%%?HQ§E%%lnTEgképggrgg éﬁétgugs

pl ate-s v ol C t rj phery of a.:l f 0si ng
The | onePbaraf ai5Sror eTte doad BT SR ShaBaoils It &hoineD
menber is_dj sed_via, a he insul atin terial. that i ot .shogwn and

t he hea? ithaufH?gggll afu;L%Ef'H% %%t%r:b%#t{f%%gﬁn?trhoa% %p}}oo‘]’necatns&itnr}lef ﬁ]ee QCrlannge
shape. The heating .unit 1 mybe configured by dis ing.a cartridge heater
Wi thin SHLipper ReSt TRESSFAtE E8nt Coliredour T8t Pt TGt PAc8d 11 SEITHRAUE f or
exanpl e, of, steel , or by, disposi a rubber, heater on.the surface .of the
ipper hEREYRG. BEAEanTTh Hohe e SRt b b, Py HEHAS0: AETRNS A i1 be
referred to as the upper heating plate 1. The receiving nenber 5 has a

| arger AFea™ Rar e WeH CRLLUGIE Wt SRt andl FRELASHPREPRG PEdih 119 m F,
is configured for exanple of _a rubber material having heat resistivity such
as sili EORMETEBEPSSr PPIEGAPSr dBbBFOIREE 18It AF ckinesRebiPeBY 1o 4£1° ARSI e
preferably 1.0 to 4.0_nm) , and has a hardness (neasured according to JIS
K- 6253) PéRtEy fe UROBUFSRBLES HACINESS Y FHETE A RAUAESs ) BRe2@ k0 pot nt s
(nore preferably 4 5 to 60 points ) . The receiving nenber 5 is affixed to
the fladisoerrace obf thive WnpFeT Shedaary 9l dthe Fraw £adatd0 « hé irlde vitry
menber 5 is not necessarily limted to being affixed in order to be

di sposettherupier sleftgcé, dtha heatipperuhehtd ngy flaacenfiougeipy disposiTie

| ower plate 4 has a franme body 40 for retaining a rimportion of the

el ast i caneabtanegbotiyad ey wdahdw ehilioy etrhdé esdmm cattladieed ot iayperd phery of
an upper surface opposing the upper plate 1. Inside of the frame body 40
has a | dlgérsardacielbablblhé sediectnduekemphafef Waad, tbe hnsidgtongng esi n
filmF, and on the upper surface of the lower plate 4 at the inside of the
frame bedypbé@, hazheat ohnshkatiinganat efi ahet havetr shaat ishophatad the tieati ng
unit 2 are disposed so as to be covered by the elastic nenbrane body 6

r et ai nedxby ahhe ibhare 1bady t46. hAaseaki nginenbei 14lbsuchf@asran o ranNgHdat
seals air tightly by nmaking contact with the franme-shaped portion 30

proj ect iBgeathddeimepl phery ofihheaupperhdkateidinporendast pgnehe dppes
plate 3 and the |ower plate 4 is disposed on the upper surface of the frane

body 40mefbiaharbd®y Ehies HpRek gpkaker dr ekBRpheatf AG-ubidr RatBY i8¢ Hpnfdgur ed
by di sposing a cartridge heater within a | ower heating plate configured of

a flat-gupiaced Rlack (Trde, fiora £xaPl €0Rf rabeel, oo MNH-IReHLY adubper
heater on the surface of the |Iower heating plate. In the explanation bel ow,

the heating,paist Wl | Be meferfed d9-a% e Javef heal ingpl &l 6gm) , and
Sim | artot herecei vingmenberS, theelastic nenbrane body 6 is configured for
| . . LSt i i . bb
o 1 uoraribBar Thas B e et o e £ e (hbre prar A S o
4.0 d di t = A
) ha?ﬁge as @pagl @F%}rr(]jgr%gﬁsggg% }Cﬁp%{? '40%9 Eéﬁrr]tlss J%@Béfg)eregieeé SENA

dur onet er rdness (Shore t points (no

15 to 395p9iongé)pom£g) t h%Oteal‘élpa?yghaft%em?cgﬁsé}%g enfgytgla‘(gemcgﬁglyane body
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6 can be configured of a single |layer of rubber |ayer having sanme hardness
at its entirety, the present invention is not limted to this enbodi nent,
but may set the hardness of only a center portion to be low (soft), while
setting the hardness of a rimportion to be fixed by the frame body 40 to
be high (hard), or alternatively may configure the entirety thereof with
rubber with high hardness (for exanple, 40 to 60 points), and may be
configured of nultiple layers in which rubber wth |ow hardness (for

exanpl eg ahgule Zgarpplcﬂhsé)d ior af £ixgdet Qa?@rU@peﬂfu@yéﬁ acsf HAe dg'hhgfe Wi th
hi gh hardness. [0022] Not e f hat i ne concaves and convexes may be

formed gp hhessugfaces Lftihe J,eqslevbngsERTOehvanandnt Pg Rlastig iy ane
body 6 in order to nmake air suctlon upon vacuunlng i nside of the chanber 34

and del @ma@m&d%ﬁ@” & rd ggétqhe@%o@cfﬁégs o Bhig 4 eha de ttﬂ]
e rece P ate

| ater easier. Further, Iving nmenber 5 may havé a stalnl

havi ng §otﬂbcf§§8§sépﬁ e&ﬁmﬂig @@Mng é?é %&cﬂq and £apap fequoélon to

elastically deformng affixed to its ace, urther e configured

to be cg aPiQeé}f}# 11%%6 rr%“‘io‘é’%l dysimhlar ﬁ:uﬁ] stiG qeqrang 8%‘% 6.

r
Yet furt er escrib d ["at er i's e odi ment, 17n or

di sposepLlect AsHLaLng, L e5in fnE %e%gtéﬁﬁléﬁn}agﬂgy%fgh\@ﬁqu% i q%aefss to

forma nat e e recelving rovi

and t he %l%séxamﬂ?”br@@qu%ﬁypgngég Lg%b a%ﬁqftqgﬂl ré%eg E%tever

no Ilnlta i"on rece |V|ng ne
be provided on.the

o1 ovi ded g end"uRpAFTpFAPERE. VASha0st: el Tarer Th FRGTE Odyoagﬁ%”?ty A
points) is affixed to an upper surface of the rubber with high
hardness.

[0022]

Note that, fine concaves and convexes may be formed on the
surfaces of the receiving member 5 and the elastic membrane body
¢ in order to make air suction upon vacuuming inside of the chamber
34 and delaminating of carrier films Cl, C2 after forming to be
described later easier. Further, the receiving member 5 mey have
a stainless plate having a thickness for example about 0.5 to 2.0
mm and capable of elastically deforming affixed to its surface,
and further may be configured to be capable of bloating outward
similar to the elastic membrane bedy 6. Yet further, as will be
described later, in this embodiment, in crder to dispose the
insulating resin film F on the semiconductor wafer W so as to form
a laminate, the receiving member 5 is provided on the upper plate
3 and the elastic membrane body 6 is provided on the lower plate

4, however, no limitation is made to this embodiment, and the
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Furt her,

proj ect
and a ¢

in this enbodi nent, a passage 31 is formed in the portion 30 t

hat

s in the franme-shape of the outer periphery of the upper plate 3,

onduit 70 that is the vacuuning unit 7 and connected to

avacuum ngpunp (not shown in Figure) is connected to this passage 31.

Furt her,

4, the

and a ¢
conpres
4. Note
acci den
suction

as the
pl at e 3
i ke,

Iomerln

the | ower plate

of rais
to the
| ower p
open an

in this enbodi nent, passages 42, 22 are fornmed in the |ower pl
heat insulating material not shown, and the | ower heating plate
onduit 80 that is the conpressing unit 8 and connected to an air

ate
2,

$ekeald nhechibke Bspeonpechedvtaetihenpansagewéd? gﬁattee 4 uwer (plate

that, in order to prevent the el astic nmenbrane

bak stlel RakbreneubYa YAGMHY N4 Nl dey O e gharther; 34,5 a

ody 6 from

unit (not shown In glgure such as a vacuum ng punp nay swi't chabl y
be connggggglbgdtﬁ%t%gnq%p%T%p igh addition to the conpressing unit 8 such

alr conpressor. [0024 Further, in this enbodinent, the u
g Elxed t he | ower plate 4 1is connected to a cylinder and t he
e lower plate 4 is configured to be capable of raising and

g S0 apyLon@pen; And, ¢l osh el aLiye gopaf p.J Ao HOMRRS

maybe fixed and the uppe”
Lngand é@%{fé‘gf%getc@%t a{1| e I%H}% ep s%ta$> tﬁe s o%”c%rcka%%gihﬁ

owWer pI I'tern

tive 1o ‘eac

7 and connected to a vacuouming pump {not shown in Figure) is connected
to this passage 31. Further, in this embodiment, passages 42, 22
are formed in the lower plate 4, the heat insulating material not
shown, and the lower heating plate 2, and a conduit 80 that is the
compressing unit 8 and connected to an air compressor and the like
is connected to the passage 42 of the lower plate 4. Note that,
in order to prevent the elastic membrane body 6 from accidentally
bleoating cutward upon vacuuming inside of the chamber 34, a suction
unit (not shown in Figure) such as a vacuuming pump may switchably
be connected to the conduit 80 in addition to the compressing unit
8 such as the air compressor.

[0024]

Further, in this embodiment, the upper plate 3 is fixed, the
lower plate 4 is connected to a cylinder and the like, and the lower
plate 4 is configured to be capable of raising and lowering so as
to open and close relative to the upper plate 3. However, the lower
plate 4 may be fixed and the upper plate 3 may be supported capable

of raising and lowering so that the upper plate 3 opens and closes
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In this enbodinent, a roll 10 for feeding out a carrier filmC2 on which
the sem conductor wafer Wlayered with the insulating resin film Fis to
be nounted and conveyed, and a roll 12 for winding up this carrier filmQ
are disposed in the vicinity of the upper plate 3 and the | ower plate 4,
and further, a roll 9 for feeding out a carrier filmd that is disposed to
make contact with the insulating resin filmF |ayered on the sem conduct or
waf er Wand to convey the sane by sandwi ching it between the carrier film

d and theundernsalit aaikirep1btbm Cor andeanblkell, f 06t HEHI N W I S
carrier filmd are disposed. Further, between respective ones of the

feed- oup 5okl § Sha 19 a0sdiNG 1WBdsUR § Gbd SubbordkZd Ria ym;% RIMNGh il prs

13, 14, 15, 16 for changing directions” of thé carrier , C2 are
respect b}éa' Y oREQYh ego The deededuidPld: W rtélea‘d’!ﬂ\f@ 4P dbh d2nepnd the
pinch rollers 14, 16 for the I ower carrier filmQC2 are positioned further

apart frg@gghe upper plate 3 and the |ower plate 4 than the feed-out rol
9, the wnd-up roll 11, and the pinch rollers 13, 15 for the upper carrier

f1lma. Due £ i efAidiflly Of EOE1! RI0.CREELENS LhIN DT el & 10y

carrier f|In1 |s not present ‘above Tespectively configure a set stage

(right Ebd G b séﬁlc%r dﬁ%‘é’%‘r‘ ngég Sf%ﬁ}(&?@?%@tq{ t‘ﬁ% 9% sz%’E‘lng

| ayering~t nstatl eou age

resin film F is to be mounted and conveyed, and a roll 12 for winding
up this carrier £film C2 are disposed in the vicinity of the upper
plate 3 and the lower plate 4, and further, a roll 9 for feeding
out a carrier film Cl that is disposed to make contact with the
insulating resin film F layered on the semiconductor wafer W and
to convey the same by sandwiching it between the carrier film C1
and the underneath carrier film C2, and a roll 11 for winding up
this carrier film Cl are disposed. Further, between respective
ones of the feed-out rolls 9, 10, and the wind-up rells 11, 12 in
which pinch rollers 13, 14, 15, 16 for changing directions of the
carrier films Cl, C2 are respectively provided. The feed-out roll
10, the wind-up roll 12, and the pinch rollers 14, 16 for the lower
carrier film C2 are positioned further apart from the upper plate
3 and the lower plate 4 than the feed-out roll 9, the wind-up roll
11, and the pinch rollers 13, 15 for the upper carr:ijer film C1.
Due to this, portions of the lower carrier £ilm C2 where the carrier
£film Cl is not present above respectively configure a set stage
{right side in FIG. 1) S8 for mounting the semiconductor wafer W

and layering the insulating resin film F, and a takeout stage (right
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side in FIG 1) TS for taking out the |am nate product of the sem conductor
wafer Wand the insulating resin filmF. Each of the feed-out rolls 9, 10,
the wind-up rolls 11, 12, and the pinch rollers 13, 14, 15, 16 is
configured to be capable of providing suitable tension to the correspondi ng
upper and lower carrier filnms 01, C2, and feeding out the sane in a
conveying direction in synchronization. In this enbodi nent, the upper and

| ower carrier films O, C2 are nade of polyethylene-telephtalate filns by

way of gxaaphe, raRd onesp fhr-ackRigkness Ahdd Qe 19 5HLBEE 4SRGe
[ 0026] Next, an enbodi ment of "a nethod for formng a |am nate of the

presentséﬂY@BEiﬁQ?t%' lra28 rdRS Ghigbed el &ln%,tl%itli,n gether it i he 4 on

t hereof by way of a case of using the |am nating device configured as

above-d rj _an j i t sem.condu er i i -
bompe. B LR Al L O e e g el R S BT
which t ecti on,fi Pl to.b .ol.i.at.ed _afte 1.n l.am. eis
af {1 xed CoLPhe FRburati o r 8 her prifiabrarc o pRebppRblTends BN 0
.bOdy' .[Q%Zthlet ns%%%gaéﬁg%lolr%es&:g)%cii% Qﬁ%%@%ﬁn@&gggrf@a( LDe. 1Yy eSnt
invention 1s for ?orn1ng a Tamnate by Tayering the sem conductor wafer W

i ncl udi t bu and the insulating resin filmeFE,. d,heating_and
conpresgghgegheE%ﬁﬁeg%%d%%%topﬁe%%ﬁ%p%a péﬁe%ré?ggv%&l d% r? glgﬁsurhting
resin fil em conduct,or mafeniﬂﬁgﬂg E%% &nsu

: h
| yer ed WNERT 8RR BERBr by Cals Ao

films Cl, C2 are made of polyethyliene-telephtalate films by way

lating resin fil.mF are
pper and dower carrier

of example, and ones with a thickness of 0.02 to 0.10 mm are used.
[0026]

Next, an embodiment of a method for forming a laminate of
the present invention will be described in detail together with
the operation thereof by way of a case of using the laminating device
configured as above-described and laminating the semiconductor
wafer W including the bumps B as the laminate base body including
the projecticon and a film in which the protection film Pl to be
exfoliated after forming the laminate is affixed to the insulating
resin film F that is the film-shaped laminating body.

[0027]

Schematically, the laminating method for the present
invention is for forming a laminate by layering the semiconductor
wafer W including the bumps B and the insulating resin film F, and
heating and compressing the same so that the bumps B penetrates
at least the insulating resin film ¥; the semiconductor wafer W

and the insulatingresin filmFare layeredwith each other by causing
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the side of the sem conductor wafer Won which the bunps B are forned to
oppose the insulating resin filmF, heating is started in the state in
whi ch the | ayered sem conductor wafer Wand insulating resin filmF are
di sposed between the receiving nmenber 5 having the elasticity and the

el astic nenbrane body 6 so that the insulating resin filmF opposes the
recei ving nenber 5 and the sem conductor wafer W opposes the elastic
menbrane body 6, and the sem conductor wafer Wand the insulating resin

filmF ane ciobessedsand Beat.ed helNeep w B8 «8liast LBy ARe; POd brand
the receiving nmenber 5 by bloating the elastic nmenbrane body 6 in the state

I n whi choappheast tige SPREE: beiveen-d e semmh aenduchom yafers tW.andy the the
insulating resin filmF is vacuumed. Further’, the nethod for form ng a

l'am nat grgt ot hg Qﬁ@éﬁ“&hb“!g%kea Qéﬁ&’%ﬁ%uk*ﬂ%rr REgY R ABMEI A
hardness that is harder than"at least a conpressing surface of the e astl c

”E”bra”?;eQ?Hyfﬁlmaﬁ‘da%slﬁﬁ?égés%ﬂe Logulat khg Eéébﬁmﬁg”}ngmﬁa@éerse%aﬁﬁﬁrgg hod

sem conductor wafer Wto oppose |s recei vi ng menbe Furt her

for for a J:aMm naj gn? ﬁhteh%zg% ?'ﬁlterdb’}"a‘?{ét bBﬁgﬁ%‘@tt% %h@né 9Hcanduct r

waf er on t e carrier conveys t ayered insulatingr

filmF 9@9 eﬂfﬁ@g)%%%rse% e %QSE% hBGoL gCe! Vdd‘%h%e%ﬁ\ec%n%%toﬁfi m

el astic rane bo or ns e conpreSS|on via t carrier

C2 (Cl)wgggIQE %Qggregglvégelnsul mbrggé&?e e%as tﬂ%ygr ne bqﬁ%tor

[ 0028] Hat ng Xt ngr esi n Y Eafdt hesem: con or Waf er
w f f h th e f
St contiBeEbr B % PESHHAS P9 FAG upIAPd” THe TRRLHHOUT AT hdRH g

resin fj hth a | ength of chegela er than a dianeter of the
seni coniaﬁg]%?n\/\g‘f‘%r afﬁ TELF af%é?%‘ﬁa %{C}ﬁ s%sﬁpfjajég ©oh® Wht Eh"¥ HBQIB]B%SQI‘?YM e

f or med oa t he sem conduct or wafer and are nmount.ed on the | ower
carri er °FPRI-BS B HEHek© ??Hﬁéa@g bﬁ’fiyt%lé’ blg e Hnnw{lﬁghc%%el% e
the protection filnms P, P2 are provided on both surfaces of the insulating
resin fflITRFELNEER FheFF?Eﬂlg%‘ndPﬁEoﬁr%%%%lf iYoATF Fhe Pilsﬁb]sﬁ”f}%%é"&%iﬁ“ t he
| ower side is exfoliated, and in this enbodi nent, after assumng a state in
whi ch tlﬁéli‘}r Bt &8t VAR UPRER-PLERETREE) xéaeoﬁﬁiﬁh@ﬁi fRa efﬁ’ﬁé‘rmﬁ de lofifRLe
insulating resin filmF, the insulating resin filmF is |ayered on the

seni conflficEBF WaPEENW iNSEAtihal Prﬁﬁérﬁﬁe§@l¢t riemgdntiingn Mefeet 9 idview t o
this enbodinent, and the insulating resin filmF may be | ayered on the

sem conaub@@dnaaﬁethat\tai@emaza@@nrﬁm astiatas m wiringh advel rse rf wohudee tof
wafer Wis nounted on the |ower carrier filmQC2 on the set stage SS. [0029]
Then, ashshohsthc Fle@bring hotlied statied whppee s Heraippen lpltang Beand fihian

| oner plate 4 are separated (opened state), both carrier filns Cl1, C2 are
fed outFi haggmehlr oni tati ermtloocdavey rt e fleay & ed S@micsen dindtsom enafieri gy and
insulating resin filmF to between the receiving nenber 5 of the upper

pl at e 3mandethe. elfasttiremetnheare Hotlyo6 0frithey bolveniphi ot @ f4thamdesent
subsequent|ly cause the upper plate 3 and the lower plate 4 to approach to
assunme theecakasedmstate toefosimdhedsendedichaneon3dneAtathisrocLasiomn,

t he upper heating

(Cl), conveys the layered insulating resin film F and semiconductor
wafer W between the receiving member 5 and the elastic membrane
body 6, and performs the compression via the carrier film C2 (C1}
against the receiving member 5 by the elastic membrane body 6.
(0028}

Inlaminatingthe insulatingresinfilmFandthe semiconductor

wafer W, firstly, the surface on which the bumps B are formed of
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plate 1 and the | ower heating plate 2 are preferably heated to 50 to 120
degrees Cel sius. Tenperature detection for heating control may be perforned
by detecting tenperatures of the upper heating plate 1 and the | ower
heating plate 2, or may alternatively be perfornmed by detecting a
tenperature of the sem conductor wafer Wand the like. At this occasion,
both carrier filns G, C2 are intervened between the franme-shaped portion
30 of the periphery of the upper plate 3 and the sealing nmenber 41 provided
on the tranB-ROE¥n40-0brtherdpUer Phake fo @a?éiefdl-zﬁvlaﬂﬂi,, ke aventhiar

sem conductor wafer w and insulating resin filmF are contained within the

seal ed ¢hanbgr i34. rEUiLPhelyntMenhRsHbatd NGRS Bef LL AR @pPosesyd P& han
receiving menber 5 via the protection filmPl and the upper cartier film

Cl, andjt aﬁalﬁgﬁ%E%ﬁ@r&%feogefagrﬁeﬁd}é\egem%& he ;& aglbeRESRranes hody: B.vi a

the lower carrier filmC2. ter having been contained in the chanber 34

ne | ower car | | | |
that has,begnoheated, g, fie predstaen ??%ﬂ@%?&éﬂ@ﬁ@r}g Hﬁﬁﬁ: ng.gesin

filmF ["ayered on the sem conductor wafer Wstarts ne

conduct | gn. f %le[,%]@b PRy RARL LB AL ey Lo Mk ihe) Beernleall ng: plats, 2

bei ng star is staté, 1nsi

by, t ing.unit 7 h h ' . . t
Uho-condli £130 T BIPRe s adtag b s S RoM o EI PE O Hea ol ar Mb0ar I b1 de
O e SRS AR gt NS PSRRI 0 o B8 bl 200, WRE% 2

r rthi's me," it i's preferable
to vacuum a _spac etyeen_the |lower plate 4 the elastic nbr.ane body
6'v1 L HBEBG0T 180 Lokt diF T T he Dees b P 0 TCatICe (b el ase
menbr ane _hody 6 to be sucked onto the surface of t | ower heatin | ate 2
S0t hat SRS bP I T ARE bty 6§ STHECOR Y Pl oMot SrHBREEI T B Ght i ng
out in a state in which the vacuunm ng i.nside.of the_chanber 34 is ,

i nsuf fi ePeRBLICANENFE ERTC 1P fupler land POREFCEaPPi&roRithe WPesidge
el astic nmenbrane body 6, and the receiving nenber 5 to be_in non-contacting
st at es. CALhe tRs ULt oRIvESIThT hiifnstr 18P VRS LENATRTD 341mgf i sl v Racd
from between the surface of the senm conductor wafer Won which the bunps B
are for fBdthfdSERé cordWcdoimy afesi & f i NRCE, TRAG - a thgc Rdife@ dt diw’qrs-1on
assuned. Note that, at this occasion, the upper heating plate 1 and the
| ower héat nag plaibed beethbatetbedlnget prasyetidren el tanped aiese; nldnt he
receiving nenber 5 as well as the elastic nenbrane body 6 receive the heat
t her ef r 6rmavake 1asédedon the shahberd@atos walisy Wenliteal aAceoidichglgtate
melting of the insulating resin filmF progresses.

in which the semiconductor wafer W is mounted on the lower carrier

film C2 on the set stage SS.
[0029]

Then, as shown in FIG. 1, in the state where the upper plate
3 and the lower plate 4 are separated (opened state), both carrier
films Cl, C2 are fed out in synchronization to convey the layered
semiconductor wafer W and insulating resin f£ilm F to between the
receiving member 5 of the upper plate 3 and the elastic membrane
body 6 of the lower plate 4, and subsequently cause the upper plate
3 and the lower plate 4 to approach to assume the closed state to

form the sealed chamber 34. At this occasion, the upper heating
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[ 0031] In this state, as shown in FIG 2, the connection to the
conduit 80 of the lower plate 4 is swtched fromthe suction unit such as
t he vacuum ng punp that is not shown to the conpressing unit 8 such as the
air conpressor, conpressed air is supplied to the space between the | ower
plate 4 and the elastic nmenbrane body 6 via the passages 42, 22 connected
to the conduit 80, and the elastic nenbrane body 6 is made to bl oat
outward. Note that, in the present invention, bloating out the elastic

menbrang 1hedy16:48 it dWHt edakq gglaweng ai@%ﬁ@f@f@@ﬁ%%é\éfe&%é%
space between the lower plate 4 an he el asti c nenbrane body 6, but the

el asti c ey ang Redyc8) FRy-al spe Pé@@%@@ie%@ct"ﬁérhf%%ééﬁ/ﬁmgr&ﬁﬁd&r@i for
vacuum ng |n5|de of the chanber 34 by conmunicating the space between the

| over pla eqf %ee' %gt aet@emhan%eﬁg@xa@uwetsh olne hat Ip3Rhe R at :Hhe

conpr essi g surface pressure) he el asti c nenbrane body 6 at" this

occasi ogjlisageprlef %rgamw%]gltc;wglﬁ ok NER 30,80 £Xagp! Bayand EDES RSy Al Y

0.5to MPa. Not e e conpressing force does not nee to be

C0”$ta”%hf%%¥hk%eb LAkt Ly ? endny ger%@ I%O%Er%%%'ggml%%%d ance\MéﬁéPd

during thé conpres |on by iMcr 8asi n ecrea5|ng in accor

needs. ﬁ%] ey, l{(ﬁe & a CQ%dé%n%é)lorY"afbd{/ asrrplr gtrﬁ’é & heCi

carrier f| I'¢c” menbrane b elng ed out war d. and

the_lnsulﬁé&g ne%Sb%&%#%%‘%hga ere a%?%% Cthg%?%%t% §E¥%¥h§u§;$ssed

agai nst ! cervi &t 5 via |Im

film ) I f | at
resi Ine;||flrﬁ*|teé’rpé3erre838&ei?/é‘ e%ay Lo Beragn’ t R ‘%8“n€ﬁ%' F'Dody”
6 dt nber th f th | at
Ceain { oA tGrt OGP BrentBy® Rent i Ad W e HEACLAY S s et Etr ane
body 6 and the receivin nenber 5 flows, the bunps BC{ ng onﬁthe sur face
of the ¥&IPERATE &Ps%géﬂnwlé?%l%rﬁdé&agda%? COSTE H@)t F %Lﬂeﬁ]l%

resin filmF, and the lamnate is forned thereby. The congre55|on by the

el ast i c CRERBEENS dodyF W& [ET hetlper fBPRRa ChAds otﬁﬁlyl t'ot HesheLPPPE e dilths

receiving member 5 via the protection £ilm P1 and the upper carrier
film Cl, and the semiconductor wafer W opposes the elastic membrane
body 6 via the lower carrier film C2. After having been contained
in the chamber 34 that has been heated to the predetermined
temperature, the insulatingresinfilmFlayeredonthe semiconductor
wafer W starts melting by heat conduction from the upper heating
plate 1 and the lower heating plate 2 being started.

[0030]

In this state, inside of the chamber 34 is vacuumed by the
vacuuming unit 7 such as the vacuuming pump connected to the conduit
70 via the passage 31 shown in FIG. 1. Degree of vacuum inside
of the chamber 34 at this occasion is preferably 0.1 to 10.0 hPa
as an example, and more preferabiy 0.1 te 5.0 hPa. At this time,

it is preferable to vacuum a space between the lower plate 4 and
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of the sem conductor wafer Wand the insulating resin filmF; and no
influence is inposed thereon even if a mnor error resides in the
parallelismof the upper plate 3 and the lower plate 4. Further, in a case
of lam nate form ng the sem conductor wafer Whaving a | arge di aneter one
at atime, at an initial stage of conpression by the elastic nenbrane body
6, since the elastic nenbrane body 6 bloats outward froma center portion
and a region where the elastic nmenbrane body 6 bl oats outward expands

toward anpekipherdl mRab:0R Had ?or@pnr@sas@ﬂep@bhagmtenpae@an%&r@d he, e er
portion of the sem conductor wafer Wand the insulating resin filmF over

the peripheryet heregfcave & HetUhist 18V RBmbE gkl LBHDHDE aso Rk ket wean, t he
sem conductor wafer Wand the insulating resin filmF, a force to expel

t hem t owgEds an: Qus ef; @hé FELLOMARY 165y paBd el 8oAIa bURD! e AN theytidire ar e

unlikely to be forned. 33] this occasion, since tips of the

bunps Bb%a#g%d n;g%g ﬁHé& fo@faé@fdé%%fw%@égﬁlﬂ@f&k W erg egtaﬁrgb% he

recei vi ng VI ng t e eI asticity or” cause the receivi ng

| ast Iy, d b
el asti cal Ly de gran SOufifn é KR Opegghecehgfnﬂgw?meg l%s%%@l b e Ne atwps

are not crushe I's recelving menber at does not

ggg;encg%%'g gﬁpt i h%p%%t@t B CorES, o Lorm theyur Epcece! “the isuatd ng

I's ‘occasi on t1ps of "fhé bunps B penetrate

the insyla 4 1 LEWFRe Shaun LD, ELG, o2, BONEUET: 1 3-cass 0 it

t hey do ﬁ@'rﬁeﬁe ectio ®4nd "4 case in wh

trat oth F d Furth d f th
Fecel vi fig° ﬁberAé”?sreaﬁﬁ. ﬁpyafﬁawa89$5pﬁ§ﬁet Re"Frannel®s r”% st c
nenbr ane bod rface of .the i su atln%PreS|n f|Im F

forned EFafutkRd CREM REGFEErnG PasHiz e g oo Pt e
uni formthi ckness, Further, since ins de f the ch er 34 |s v umed, and
Uhe ont PhovEaFRaEhe of MRS B ett & drRATR b AL dl Vi A d et affﬂéf? dei n
filmF are sufficiently conpressed between the rece|V|ng§nenber 5 and the

el asti caﬁﬁln%rvé‘rfél%‘éﬁﬁ/ 5% 35 Fer S8 Y WlRt er MM Wiate Ph B H7 (U3 DR GritF

whi ch the bung projects, the deformation of the bunps B to be tilted as
in the PPPBE @@téﬁa\mlﬁe SECI) fé]ﬁleW@rvBﬁétKnHePﬁ@tﬁe%ér‘%% 3 red He
insulating resin filmF as shown in FIG 5 do not occur. Note that, as for
the conphesBrageterBingd tonPOwR BeEands1d & s dRseablid dachkeax anps evell

as theelasticmembrane body 6 receive the heat therefrom, and inside
of the chamber 34 is also heated. Accordingly, melting of the
insulating resin film F progresses.
[0031]

ITn this state, as shown in FIG. 2, the connection to the conduit
80 of the lower plate 4 is switched from the suction unit such as
the vacuuming pump that is not shown to the compressing unit 8 such
as theair compressor, compressedair issuppliedtothe spacebetween
the lower plate 4 and the elastic membrane body € via the passages
42, 22 connected to the conduit 80, and the elastic membrane body
6 is made to bloat ocutward. Note that, in the present invention,

bloating out the elastic membrane body 6 is not limited to supplying
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[ 0034] Further, since the sem conductor wafer Wand the insul ating
resin filmF are conpressed between the receiving nenber 5 and the elastic
menbrane body 6 via the upper and |ower carrier films O, C2, the
insulating resin filmF (layer) that is in a flowable state by being
softened by heating is prevented frombeing flow out to its surroundings,
af fi xing and contam nating the receiving nenber 5 and the el astic nenbrane
body 6. [0035] When the insulating resin filmF is |amnated on the

senm conduet @hm¥RE 8EM a1 Rer JIRRRY splalkendtabdnt hRe! DYREr Db Bd € 44 a1 apened
by being relatively separated, both carrier filns G, C2 are fed out in

synchrophzatkenmian EQA¥ Y& QS'QHH?%%% R adust: ﬁ@ﬁEkQHéQQo@¥ &hea ) aminate
of the sem conductor wafer and the insulating resin film fron1betmeen

the reCBbeDQaHESQﬁﬁ:§n9§1h@%a%ﬁ%%rpEE%E%r% apd $he,@hpsyi o spabrang hody 6
of the lower plate 4, and is conveyed to the takeout stage TS. At this

occasi ofnakfie,! A3Ubal LARNLES LA M Foand Lhepseqleandue! abuwal g M hat

are layered to nlnate next y sinmultaneously be conveyed bet ween the

recei vi ngg IgéﬁaékgémERErERQQ&xﬂlgh%t%wﬁﬂgaEH$§§£@§glc fﬁgﬁfﬁg%é%§¥h

t he | ower at the takeout stage in a subs quent

process §é%e§§h %aggvgkgggu%%&fgﬁ Eﬂ%ulﬁgggqcrﬁgh%r Mol ﬁ%@%& J%P t he

sem con UCt or the protection

ajor ki Lt BRI S S
preferably 0.5 to 0.9 MPa. Note that, the compressing force does
not need to be constant from the start to the end of the compression,
and may be varied during the compression by increasing or decreasing
in accordance with needs.

[0032]

The semiconductor wafer W is pressed via the lower carrier
film CZ by the elastic membrane body ¢ being bloated outward, and
the insulating resin film F layered on the semiconductor wafer W
is pressed against the receiving member 5 via the protection film
Pl and the upper carrier £iImCl. That is, the layered semiconductor
wafer W and insulating resin film F are respectively compressed
petween the elastic membrane body 6 and the receiving member 5 via
the carrier films Cl, C2, the insulating resin filmF that is softened
byheatingbytheheat viatheelasticmembranebody éandthereceiving
member 5 flows, the bumps B formed on the surface of the semiconductor
wafer W are embedded by penetrating the insulating resin film F,
and the laminate is formed thereby. The compression by the elastic

membrane body 6 can be performed uniformly to respective regions

27



[ 0036] Further, the present invention may be a | am nating device of
anot her enbodi nent as shown in FIG 6. Note that, in the |am nating device
shown in FIG 6, nenbers having the sane functions as those of the

| am nating device shown in FIG 1 are indicated by the same reference
signs. The lam nating device of FIG 6 has the elastic nenbrane body 6 that
bl oats outward by being conpressed di sposed on the upper plate 3 side
opposing the |ower plate 4. Further, the receiving nenber 5 made of elastic

rubber g Qhép@é@ﬂc&m&@eetwélﬁelplwta%dt bak mshbgthﬁatt@gmnﬂlﬁ of dde
| ower plate 4. That is, in the | am nating device shown in FIG the

pl ates nboli’l"@!LEQnEQelg ﬁﬁﬁb&ege@@é%@nb@gé(n 6; and e, eG&Io %é@f@@r P are

to be attached are inversed on upper and | ower sides, and other functions

are subshantdalq J)’ef:’f%%%%@a gb%g%ll%ﬂé;%gﬂﬁﬁgﬂérl nesg‘ia?QE‘tz har of the

rubber of the e astlc nme har t he rubber of the

Compr eseing. %’%’? 25 i?@%%ﬁ%@?ﬁ%ﬁ%ﬁ%%%&?%herf)%%ar d*‘f*?ﬁ&% Gb37
A ot hod ok, OLALDG 2ahamipal & iy | e | AMAAING. deuee cof cLhe ol

enbodi meAt “Showa T 1 |nsula |ng resin onz}he
surface f n Qr wafer h u r ihn and
t hey aregcghveyegnkggo%%ﬁ eha %dysg o] he EQEIEEEFE&%H§§¥&34%¥h é%
Seal od SHEHEAY S4°VERA Ther g %%%”ﬁg%ﬁ&@%ﬁ%%% RSy ﬁﬁédetl%éﬁ%ﬁ“e? "
next, the ) IS su pI| a ,back surface side o elastlc
o anBBBAG 6 BT Reb LppE? St e KPaBIS a‘%a%%a&r%%wmaimf 40

menbrane body 6 outward, and the co %SSIOH of the sem conduct or mafer w
is perfor r@dXRF%ﬁﬁ?c}{:ﬂpPHE&Pﬁtﬁ@% FP'm® % 48P E8y R Y a8fabdire,
since the el astic nenbrane body 6 is not bl oated outward fromthe | ower

pl at e 4SEMIECREVCHOrh&adednpl S5t 1% 115Ut Rkt RIi ECan advaft dg& iHatt e
sem conductor wafer Wis unlikely to be p05|t|onallépdeV|ated Further, the

seni conBBELBReRAT B2 X9 H- b d ani hiat &L £ SMeedif £ gt Bp éﬁlsyr%%hfléﬂg%eﬁﬂ t he

bunps B on the upper surface side, however, there may be cases in which the
the semiconductor wafer W and the 1nsulat1ng res:Ln film F, a force

to expel them toward an outer direction works, and the air bubbles
and the like are unlikely to be formed.
[0033]

At this occasion, since tips of the bumps B formed on the
surface of the semiconductor wafer Wenter into the receiving member
S5havingtheelasticityorcause the receivingmember Stoelastically
deform so as to make the receiving member 5 dented, the bumps b
are not crushed, and the surface of this receiving member 5 that
deoes not make contact with the bumps B comes to form the surface
of the insulating resin film F (layer). At this occasion, the tips
of the bumps B penetrate the insulating resin film F as shown in
FIG. 2, however, a case in which they do not penetrate the protection

£film P1 and a case in which they penetrate both FF and P1 are expected.
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conpression is better performed fromthe bunp B side via the insul ating
resin filmF. Note that, the el astic nenbrane body 6 may have the sane or
| ower hardness of rubber relative to the receiving nenber 5. [0038]

The present invention is not |limted to the above described enbodi nents,
andmaybe applied to a wring board with through-silicon via (TSV), a

m cr o- el ectro-nmechani cal systens wafer (MEMS wafer) and the |ike as the

| am nat e base body including the projection. Note that, dependi ng on

”atef'abﬁr@hekhes§ﬁ8éQQRQHEE@&e@@f@f1¥%§Eécéhelh@$m%@6éﬁgiE%Séé%fﬂﬂdﬁé%
devi ations from conditions described in the abové enmbodi nents

(te”perQhH&éémFHKﬁﬁHB@hé@@H@é&bftHEeﬁ§§iﬂJE%$b¥§ﬂe%6% & SeneRact L9
Further, upon Ianlnatlng the insulating resin fil ghe senlconductor

waf er Wi pie sltnxé@ll%%' rrddng s B EPaP@P?tiét thlagd' Rsukating r

filmF, however, this anlnatlng devi ce may be used for those’that does not

|oenetrat_uase%é%gJ £obeddad Eumagﬁngag toenlhlmshaned: am nating hady, it

may be applie cases of |amn ayers other than't i nsul'ating

resin f "E‘L@tﬁe%ucglﬁée Q%Cgeoo%eéﬁé ha%%r FEufg Ref, fey | BFY! glll%:drltvq]\etrrz,eisé n

filmF may e a contl nuous syst emsimlar to the upger an

carrier stllrlx?g%e%f tcr;?e Sem%ond%CgO%l HE?eB:Sw and the insulating resin film

F are sufficiently compressed between the receiving member 5 and
the elastic membrane body 6 over a predetermined time in a direction
along which the bumps B projects, the deformation of the bumps B
to be tilted as in the prior art shown in FIG. 4 and the void K
being generated in the insulating resin f£ilm ¥ as shown in FIG.
5 do not occur. Note that, as for the compressing time, 20 to 200
seconds 1s preferable as an example.

[0034]

Further, since the semiconductor wafer W and the insulating
resin film F are compressed between the receiving member 5 and the
elastic membrane body 6 via the upper and lower carrier films C1,
C2, the insulating resin £ilm F (layer) that is in a flowable state
by being softened by heating is prevented from being flown out to
its surroundings, affixing and contaminating the receiving member
5 and the elastic membrane body 6.

[C035]

When the insulating resin film F is laminated on the

semiconductor wafer W, the upper plate 3 and the lower plate 4 are

opened by being relatively separated, both carrier f£ilms Ci, C2
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1. Anethod for formng a lamnate by layering a | am nate base body
including a projection and a fil mshaped | am nating body, and heating and
conpressing the same so that the projection of the | am nate base body
penetrates at |east the fil mshaped | am nating body, the nmethod conpri sing:
| ayering the | am nate base body and the fil mshaped | am nating body with
each other by causing a side of the | am nate base body on which the
projection is formed to oppose the filmshaped | am nating body;

di sposi pget hed ayar ed, | @%eak@n@aﬁglBﬁdxoa%ﬁdégn@h@pfgmhﬁmt@atgrr&ﬂmﬂ.dy
bet ween a receiving nenber having an el asticity ‘and an el astic nenbrane

body so.bRgt qhihedf b'ymt%'%a@%%l'n%@en%tf' @Eeb%%}ﬁl%%%%%otrh%arf%&e'w | g rEber
and the | am nate basSe body opposes the el astic nenbrane body; and

conpr es%h@&l“a*@%nba%gﬁfqeﬁ?ﬁﬁ% ggg}ﬁ @é‘@w%@ﬁ fild Me3hared, %ﬁ@}n@)%tr' 80, PGy

bet ween the el astic nenbrane body and the receiving ne by bl oating the
| ast I t

am nat S RaceE bty ardTne T i T Ehape Tar ta g b%ﬁﬁﬁ%véﬁéj%%}ﬂ% The

met hod f,or r t im 1

havi ng a halfr] nlcragss%% ryaerg @% gfd ?tcﬁ(%%\&g% q1C1éngsss o eféeﬁdé]??%ﬁgrrmhaene

body Islg %Rgﬁﬁgg%%sfﬁ¥£§$%l%hyghg%gguconductorwaferﬂﬂthatarelayered

to be laminated next may simultanecusly be conveyed between the
receiving member 5 of the upper plate 3 and the elastic membrane
body 6 of the lower plate 4. Then, at the takecut stage TS, or
in a subsequent process, excessive portions of the insulating resin
filmF laminated on the semiconductor wafer Ware cut off. Further,
the protection film Pl is delaminated thereafter, and finally the
layerof the insulatingresinfilmFis laminatedand laminatemolding
is completed.

[003¢€]

Further, the present invention may be a laminating device
of another embodiment as shown in FIG. 6. Note that, in the
laminating device shown in FIG. 6, members having the same functions
as those of the laminating device shown in FIG. 1 are indicated
by the same reference signs. The laminating device of FIG., 6 has
the elastic membrane body 6 that bloats outward by being compressed
disposed on the upper plate 3 side opposing the lower plate 4.
Further, the receiving member 5 made of elastic rﬁbber is disposed
on a heating plate that is the heating unit 2 of the lower plate

4, That is, in the laminating device shown in FIG. 6, the plates
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3. The nmethod for formng a |am nate according to claim1 , wherein the

| am nat e base body and the fil mshaped | am nating body are | ayered with
each other by causing the filmshaped | am nating body to oppose from above
the side of the | am nate base body on which the projection of the |am nate
base body is forned, and the | am nate base body and the fil mshaped

| am nating body are conpressed by bloating the elastic nenbrane body from
above the fil mshaped | am nating body. 4. The nethod for formng a

| am nat @ ;ageQkdl REet @188Y 1 eNAcfbrahal BBal 60ada \Wher ekl etiRe damdaie: base
body is mounted on a carrier film and the layered | anm nate base body and

filmshapedc)ayg Rathpgehogdye airrﬁ;&cgaf@mdugﬁ&y\eaerm hRG ehe§ eh¥ENga HB M8 e aNnd

the el astic nenbrane body, and t he el astic nmenbrane body conpresses
the | amenat-e;base aQ%d)éu%%‘%atnhl%afl'ﬂy“t%@a%%%é amgnathag bady avia e icard i er
filmtoward the receiving nenber . Alamnating devi ce configured to

form | @E‘a % P9¥dh@¥§rbﬁg%%§| %B@%%Patﬁ?e %Olgay s NC TG B RS Q4P 181y and

afilms am nat | ng and heating and conpressing the sane so that

the pr Ojt?l%fﬁ%ﬁrpésé B? t %n}ﬁ'}gﬁ ﬁl?ﬁst%e,pgg}éepﬁ Egrn?én%elag llecaﬂs ptﬁ:%erable

fil mshape m nat I ng ody, e device conpr|5|ng heat 1 ng unit

configuied tochedt AL LAast bie bl hishapsd | %mp'}%%'s'l%gb%%face of the
elastic membrane body 6 higher (harder).
[0037]

A method for forming a laminate by the laminating device of
the other embodiment shown in FIG. 6 has the insulating resin film
F layered on the surface of the semiconductor wafer W where the
bumps B are projecting, and they are conveyed into the chamber 34
of the laminating device. Then, a space between the upper plate
3 and the lower plate 4 is closed to form the sealed chamber 34,
and inside of the chamber 34 is vacuum—-sucked. Further, next, the
compressed air is supplied to a back surface side of the elastic
membrane body 6 on the upper plate 3 side so as to bloat the elastic
membrane body 6 outward, and the compression of the semiconductor
wafer W is performed from the insulating resin film F side. By
forming as above, since the elastic membrane body 6 is not bloated
outward from the lower piate 4 side as in the example of FIG. 1,
there is an advantage that the semiconductor wafer W is unlikely
to be positionally deviated. Further, the semiconductor wafer W
to be laminate formed is preferably mounted with the bumps B on

the upper surface side, however, there may be cases in which the
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a pair of plates configured to be capabl e of opening and cl osing, and
configured to forma chanber that becones seal ed upon cl osing; a
recei ving nmenber having an elasticity, and di sposed on one of the plates so
as to oppose the filmshaped | am nating body | ayered on one side of the

| am nat e base body on which the projection of the | am nate base body is

f or ned; an el astic nenbrane body di sposed on the other of the plates
so as to oppose the | am nate base body on which the fil mshaped | am nating

body i scbayeeediod MaCUMR NG UPEL FEORELIUNRGh 1O ¥ aplMp iNsd dee 0L ke e
chanber; and a conpressing unit configured to conpress the |am nate

base bogysandting tebihsAapRdp| amdiad ik Doy Hehwesn d herdhastd GJmhy ane

body and the recéiving nmenber by bloating the elastic nmenbrane body.
may have the same or lowerhardness of rubber relativetothe receiving

member 5.
[0038]

The present invention is not limited to the above described
embodiments, andmaybeappliedtoawiringboardwiththrough-silicon
via (TSV), a micro-electro-mechanical systems wafer (MEMS wafer)
and the like as the laminate base body including the projection.
Note that, depending on materials of the semiconductor wafer W and
the insulating resin film F, deviations from conditions described
in the above embodiments (temperatures, pressure, forming time,
and the like) are also expected. Further, upon laminating the
insulating resin film F on the semiconductor wafer W, it is typical
for the bumps B to penetrate the insulating resin £ilm F, however,
this laminating device may be used for those that does not penetrate
but are embedded. Further, as the film-shaped laminating body,
it may be applied to cases of laminating layers other than the
insulating resin film F such as a photo resist layer. Further,
the insulating resin film F may employ a continuous system similar

to the upper and lower carrxier films Cl, CZ2.
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6. The | am nating device according to claim5, wherein the elastic nenbrane
body is disposed on an upper side plate of the pair of plates, and the
el astic nenbrane body is bloated so as to conpress the | am nate base body
and the fil mshaped | am nati ng body between the el astic nenbrane body and
the receiving nmenber disposed on a | ower plate.
What is Claimed is:
1. A method for forming a laminate by layering a laminate base
body including a projection and a film-shaped laminating body, and
heating and compressing the same so that the projection of the
laminate base body penetrates at least the film-shaped laminating
body, the method comprising:
layering the laminate base body and the film-shaped laminating
body with each other by causing a side of the laminate base body
on which the projection is formed to oppose the film-shaped
laminating body;
disposing the layered laminate base body and film-shaped
laminating body between a receiving member having an elasticity
and an elastic membrane body so that the film-shaped laminating
body opposes the receiving member and the laminate base body opposes
the elastic membrane body; and
compressing the laminate base body and the film-shaped
laminating body between the elastic membrane body and the receiving
member by bleoating the elastic membrane body in a state in which

at least a space between the laminate base body and the film-shaped

laminating body is vacuunmed.

2. The method for forming a laminate according toclaiml, wherein

a member having a hardness that is harder than a hardness of the

elastic membrane body is disposed as the receiving member.
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3. The method for forming a Laminate according toclaiml, wherein
the laminate base bedy and the film-shaped laminating body are
layered with each other by causing the film-shaped laminating body
to oppose from above the side of the laminate base body on which
the projection of the laminate base body is formed, and

the laminate base body and the film-shaped laminating body are
compressed by bleoating the elastic membrane body from above the

film-shaped laminating bhody.

4, The method for forming a laminate according to any one of
ciaims 1 to 3, wherein the laminate base body is mounted on a carrier
film, and the layered laminate base body and fiim-shaped laminating
body are conveyved between the receiving member and the elastic
membrane body, and

the elastic membrane body compresses the laminate base body
and the film-shaped laminating body via the carrier film toward

the receiving member.

5. A laminating device configured to forma laminate by layering
a laminate base body including a projection and a film-shaped
laminating body, and heating and compressing the same so that the
projection c¢f the laminate base body penetrates at least the
film-shaped laminating body, the device comprising:

a heating unit configured to heat at least the film-shaped

jaminating body;
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a palr of plates configured to be capable of opening and
closing, and configured to form a chamber that becomes sealed upon
clesing:

a receiving member having an elasticity, and disposed on one
of theplates so as to oppose the film-shaped laminatingbody layered
on one side of the laminate base body on which the projection of
the laminate base body is formed;

an elastic membrane body disposed on the other of the plates
so as to oppose the laminate base body on which the film-shaped
laminating body is layered;

a vacuuming unit configured to vacuum inside of the chamber;
and

a compressing unit configured to compress the laminate base
bodyandthe film~shaped laminatingbodybetweenthe elasticmembrane
body and the receiving member by bloating the elastic membrane

body.

6. The laminating device according tc claim 5, wherein the

elastic membrane body is disposed on an upper side plate of the

palr of plates, and

the elastic membrane body is bloated so as to compress the laminate
base body and the film-shaped laminating body between the elastic

membrane body and the receiving member disposed on a lower plate.

35



