DESCRIPTION LAMINATING APPARATUS 5 TECHNICAL FIELD The present application relates
to a laminating apparatus for laminatinga resin film to a substrate having protruding and recessed portions
in the manufacture of 10 an electronic circuit board ahd a semiconductor device. More particularly, the
present application relates to a laminating apparatus which achieves a high degree of film thickness
uniformity of a resin film laminated to a substrate and which suppresses the creation of 15 microvoids
between the substrate and the resin film. BACKGROUND ART In recent years, with the decreasing size
and increasing performance of electronic deviges tRep2A Higreases in density and in the number of layers
of electronic circuit boards for use in the electronic devices have taken place. For the increase in the
number of layers of such electronic circuit boards, there is a requirement for smoothness of the surface
ofa laminated 25 body obtained by laminating a resin film to a substrate 2

LAMINATING APPARATUS

5
TECHNICAL FIELD
The present application relates to a laminating

apparatusforlaminatingaresinfilmtoasubstrat ehaving
protruding and recessed portions in the manufacture of

10 anelectroniccircuitboardandasemiconductordev ice.
More particularly, the present application relates to
a laminating apparatus which achieves a high degree of
film thickness uniformity of a resin film laminated to

a substrate and which suppresses the creation of

15 microvoids between the substrate and the resin film

BACKGROUND ART
In recent years, with the decreasing size and
increasing performance of electronic devices, the
20 increases in density and in the number of layers of

electronic circuit boards for use in the electronic

deviceshavetakenplace. Fortheincreaseinthe number
of layers of such electronic circuit boards, there is
arequirementforsmoothnessofthesurfaceofala minated

25 bodyobtained by laminating aresin filmto a subst rate



having protruding and recessed portions. An example of a laminating apparatus which meets such a
requirement is disclosed in Patent Literature 1. In this apparatus, a resin film made of a thermosetting
resin composition 5 or a photosensitive resin compo§ition and a substrate are accommodated in one out
of two enclosed spaces divided by a flexible sheet made of an expansive material. After the pressure in
both of the aforementioned two divided enclosed spaces is reduced, the pressure in only the other 10
enclosed space in which the resin film and the substrate are not accommodated is brought back to normal

pressure or furtngwﬂﬁr&zﬁﬁ%{ﬁl 55{3@}@ &Q@ﬂ?&%‘?t%t Wﬁ@?%ﬂe expansive maggyal toward the

pressure-reduced enclosed space (the enclosed space in which the resin
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a resin film made of a thermosetting resin composit ion
5 or a photosensitive resin composition and a substra te
areaccommodatedinoneoutoftwoenclosedspaces divided
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the pressure in both of the aforementioned two divi ded
enclosedspacesisreduced,thepressureinonlyth eother
10 enclosedspaceinwhichtheresinfilmandthesubs trate
arenotaccommodatedis broughtbacktonormal pres sure
or further increased to expand the flexible sheet m ade
of the expansive material toward the pressure-reduc ed
enclosed space (the enclosed space in which the res in
15 filmandthesubstrateareaccommodated). Theexpa nded
flexiblesheetappliespressureequallytotheresi nfilm
and the substrate. Thus, the apparatus laminates t he
resinfilmandthesubstratetogether. Accordingt othis
apparatus,theaforementionedflexiblesheetisexp anded
20 like a balloon by a difference in air pressure betw een
the two enclosed spaces divided by the aforemention ed
flexible sheet made of the expansive material, so t hat
partofthe flexible sheetwhich contacts the subst rate
isdeformed along the protruding and recessed porti ons
25 of the substrate. In that state, pressure is appli ed



15 film and the substrate are accommodated). The expanded flexible sheet applies pressure equally to
the resin film and the substrate. Thus, the apparatus laminates the resin film and the substrate together.
According to this apparatus, the aforementioned flexible sheet is expanded 20 like a balloon by a
difference in air pressure between the two enclosed spaces divided by the aforementioned flexible sheet
made of the expansive material, so that part of the flexible sheet which contacts the substrate is deformed
along the protruding and recessed portions 25 of the substrate. In that state, pressure is applied 3 to the

resin film and thg W@?@@Fﬁ-fﬁﬁ’r‘%n%vﬁ{bvghu%fméuqﬁ]i@? hasprptruding andrecessegportions, this

apparatus is capable of bringing the resin film into intimate contact with the protruding and recessed
thesubstratehasprotrudingandrecessedportions, this

apparatus is capable of bringing the resin film int o]
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SUMMARY OF INVENTION
However, the aforementioned apparatus is an
apparatuswhichgivesahigherprioritytothefact that
thespacingsbetweentheprotrudingandrecessedpo rtions
15 of the substrate are so small that it is difficult to
completely bring the resin film into intimate conta ct
withtheprotrudingandrecessedportionsofthesu bstrate
or the fact that no microvoids are created between the
substrateandtheresinfilmwhenthesubstratehas large
20 protruding and recessed portions. This apparatus h as
the function of forming the surface of the resin fi Im
laminatedontothesubstrateintoaflatsurfaceby using
a flat pressing plate in a subsequent step. For th is

reason, the uniformity of the film thickness of the

25 laminated resin film is not taken so much into



5 portions of the substrate. CITATION LIST PATENT LITERATURE PTL 1: JP-A- 2004-249639 10
SUMMARY OF INVENTION However, the aforementioned apparatus is an apparatus which gives a
higher priority to the fact that the spacings between the protruding and recessed portions 15 of the
substrate are so small that it is difficult to completely bring the resin film into intimate contact with the
protruding and recessed portions of the substrate or the fact that no microvoids are created between the
substrate and the resin filmwhen the substrate has large 20 protruding and recessed portions. This

apparatus has the.fuaetian of foggmgxtgﬁ]ﬁ}gfatﬁ% ofithe sesin;filna jgminated onto the substrate into a flat

surface by using a flat pressing plate in a subsequent step. For this reason, the uniformity of the film
thickness of theagp daatinatect 5336 fihd icpaniekenisqinleckhinie apaisideration. For example, the
aforementioned apparatus presses the expanded flexible sheet against the resin film to bring the flexible
sheet into intimthe sitictnviedimegireifleiig aabieetedsédtportions of the 5 subsiragiethereby
laminating the resin film to the substrate. Thus, when the spacings between the protruding and recessed

portions of the SBLASHY LRARGRIR BHARGR Y BrESSaMRAUHANECessed portions of tHE substrate are
large, the flgxibg%%?%tq[go%%rm I%Qnﬁﬂ éli\ﬁ Ig]rﬁitgupég%aﬁ rqge[%seed portions of a to-be-laminated body
: ’ in filth p

is difficult to expan IS causesthe resin aced on the substrate to have portions highly
pressurized by thg afpseanentigaed, iexhieesbest At BBek eeHiaNs. As a result, portions of the resin

protruding and recessed portions of the substrate a re
small or when the protruding and recessed portions of
the substrate are large, the flexible sheet conform ing
10 to the protruding and recessed portions of a
to-be-laminatedbodyisdifficulttoexpand. This causes
theresin film placed on the substrate to have port ions
highlypressurizedbytheaforementionedflexibles heet
and other portions. Asaresult, portionsofther esin
15 film which are placed near the tops of the protrudi ng
portions of the substrate are more highly pressuriz ed
bytheaforementionedflexiblesheetthanotherpor tions
thereof to become longer and thinner. Thus, there is
shownatrendsuchthattheresinfilmcannotbela minated
20 tothe substrate while the film thickness of the re sin
film is held uniform on a stricter level.
Inviewoftheforegoing,thepresentapplication
provides a laminating apparatus which is capable of
causing a resin film to completely fit protruding a nd
25 recessedportionsofasubstrate,therebylaminatin gthe



15 film which are placed near the tops of the protruding portions of the substrate are more highly
pressurized by the aforementioned flexible sheet than other portions thereof to become longer and
thinner. Thus, there is shown a trend such that the resin film cannot be laminated 20 to the substrate
while the film thickness of the resin film is held uniform on a stricter level. In view of the foregoing,
the present application provides a laminating apparatus which is capable of causing a resin film to
completely fit protruding and 25 recessed portions of a substrate, thereby laminating the 5 resin filmto the

substrate, evenr%\ﬁﬂImﬁ)ﬁ%ﬁﬂﬂgﬁ%}ﬂﬁﬂ\/&ﬂ%ﬁ%&?ﬂ@% sgd recessed portighs.Qfthe substrate are

small or when the protruding and recessed portions of the substrate are large, and which is capable of
making 5 the filga éhiclsness of thedamdraieda esin il rs utifierensem st Réricter level. o accomplish the
aforementioned, the present application discloses a laminating apparatus for a provisionally
laminatedbody #Pe smadledinge substriet 10l iy modifesesse hacktsurfaces at least omé of which has
protruding and recessed portions, and one of a first resin film and a second resin film attached to an

uneven surface?dH R WRHIEHIRR! ¢ 8 ARABLR BRR RN g a support film, HB3RBating apparatus
being 15 c%nfigmgqif%f@ﬁ%ﬁg &n f'?ﬁ%‘?%ﬁ?ﬁl, Qpe(a/riggmqmg 8? of the first resin filmo?H]d the second
resin film conforming to the protruding and recessed portions of the substrate. The laminating apparatus
may include a lgmigaiing t@ehaism (El) including: an enclosed space 20 forming means capable of
receiving the provisionally laminated body (PL1) therein; and a pressure laminating means (P1) for
applying pressure to theTpradsiomal liskarthiraaédizodyg (R hE th nba-possacting relationship with one of the

first resin film and the second resin film 25 in an enclosed space formed by the enclosed space forming
application discloses a laminating apparatus for a

provisionallylaminatedbody(PL1)includingasubs trate
10 having front and back surfaces at least one of whic h

hasprotrudingandrecessedportions,andoneofa first

resinfilmandasecondresinfilmattachedtoanu neven

surface of the substrate, the second resin film
includingasupportfilm,thelaminatingapparatus being
15 configured to form an end laminated body including one

of the first resin film and the second resin film

conforming to the protruding and recessed portions of
the substrate. The laminating apparatus may includ ea
laminating mechanism (E1) including: an enclosed sp ace
20 forming means capable of receiving the provisionall y
laminatedbody (PL1)therein;andapressurelamina ting
means (P1) for applying pressure to the provisional ly
laminatedbody(PL1)innon-contactingrelationship with
one of the first resin film and the second resin fi Im

25 inanenclosedspaceformedbytheenclosedspacef orming



6 means to laminate one of the first resin film and the second resin film to the substrate, thereby forming
the end laminated body from the provisionally laminated body (PL1). 5The present inventors have made
studies to address challenges of making the film thicRness of the resin film laminated to the substrate
having protruding and recessed portions uniform on a stricter level and of laminating the resin film to the
substrate without the creation of 10 microvoids between the substrate and the resin film even when the
substrate has large protruding and recessed portions. In the course of the studies, the present inventors

have found thatthe nonynifgrmdilgndhickiiess (?frg}eré%ﬁf‘fﬂm largipated on the substraig having the 15

protruding and recessed portions results from the followingfacts. During the lamination of the resin film to
the substrate, tke expanesin figxible isbeabearnel aamesnto intimgte contact with thetpeotruding and
recessed portions of the substrate when the substrate has the large 20 protruding and recessed portions
as mentioned abodtamhig sl ixed\tio misiadilaysikoel Iytathinadedirate to have poried¥ forced hard
against (in contact with) the substrate and other portions, resulting in the
nonuniformityingﬁéﬁ'l?hthicknessofthelaminatedresin 25 film. Then, the present inventors have made

further 7 sgj_dies of Wheﬁ}}%ﬁ(}%gg#m%% iﬁrgm\?&ﬂ g{t?elg\mw?dgqg 19 &pg?%ubstrate by applying pressure

to the resin film without using the flexible sheet in what is called non-contacting relationship, rather than
by expanding SdhgflaxilestheskiipgRresa e flexblias shertagainst the resin film. Ay @ result, the present
inventors have found the following process. Prior to the lamination of the resin film to the substrate by
applying pressueartn tie dgimeSiui sarptetisiongpydandiatecthboely such 10 that theegsadfilm is merely
overlaid on the substrate is Placed in an enclosed space . Air or the like is injected into the enclosed

space to force tRRMHARS HIR aHRIAS LI aNe bR ¥R BRéssure of the air or tHlike. This causes
the resin film tot itetpe(_:‘s rg?ltlrrlrjlqlgﬂﬁe substrate withoutthe creatio n of
10 microvoidsbetweenthesubstrateandtheresinfilm even
when the substrate has large protruding and recesse d
portions. In the course of the studies, the presen t
inventorshave foundthatthe nonuniform filmthick ness
of theresinfilmlaminated on the substrate having the

15 protruding and recessed portions results from the

followingfacts. Duringthelaminationoftheresi nfilm
tothesubstrate,theexpandedflexiblesheetcanno tcome
into intimate contact with the protruding and reces sed
portionsofthesubstratewhenthesubstratehasth elarge

20 protruding and recessed portions as mentioned above
This causes the resin film placed on the substrate to
have portions forced hard against (in contactwith) the
substrate and other portions, resulting in the
nonuniformityinthefilmthicknessofthelaminate dresin

25 film. Then, the present inventors have made furthe r



15 and recessedportions of the substrate, thereby providing a laminated body (an end laminated body).
According to a non-limiting embodiment of the present application, the laminating apparatus may include
a laminating mechanism (El) including: an enclosed gpace 20 forming means for receiving a provisionally
laminated body (PL1) having a resin film overlaid on and attached to a substrate; and a pressure
laminating means for applying pressure to the resin film of the provisionally laminated body (PL1) in
non-contacting relationship to 25 cause the resin film to fit protruding and recessed B portions of the
substrate, thereQy, for0ing, A8 R RAJATINREL LAY Wi pthe @PParatus eliminateg, the peed to cause the
resin film to fit the protruding and recessed portions of the substrate by using the expanding force 5 of a
flexible sheet tapradyes atlaemaiad hotyy(fre ssut &rvimieddrody), and is capablefipiforming the end
laminated body by applying pressure to the resin film in non-contacting relationship. The achievement of
the application vfiffrestwsing the réeixililenshee) monwbattisctiag @dlationship allows the lamination of the
resin film without the support film to the substrate, thereby allowing the resin film to exhibit the flexibility

thereof. Thus, iff& GRBIBEBIDFEIRIRRG ARd FRERRSLBEOPYORERSNAL substrate is relafdely large,
alaminated.15 Q%)ﬂ@g% Fengﬂlgglip@éer% l?é)ﬂ;(g ﬁ%%(?%a Itntéee{% 'gifilm and the substraWB{;lre in intimate
' | leve ided wi

contact with each other at a higher IS provi without the€ creation of microvoids between the resin
film and the suhgatesiNam theRIBSSURSAEYRE 4 HERW EtBBiNg air pressure 20 anghihe like to laminate
the resin film to the substrate. This causes the film thickness of the resin film laminated to the substrate
having the protifieding trel idtesseg portiess toFbea imitoentathiclatéss on a stricter levalnin the
manufacture of products hardened by at least 25 one of heat and light after the lamination of the resin

of theresinfilm to the substrate by applying pres sure
to the resin film, a provisionally laminated body s uch
10 thattheresinfilmis merely overlaid onthe subst rate
isplacedinanenclosedspace. Airorthelikeis injected
intothe enclosed spacetoforce theresin film aga inst
the substrate by using the pressure of the air or t he
like. Thiscausestheresinfilmtofitthe protru ding
15 andrecessedportionsofthesubstrate,therebypro viding

a laminated body (an end laminated body).

According to a non-limiting embodiment of the

presentapplicationthelaminatingapparatusmayi nclude

alaminatingmechanism(E1l)including:anenclosed space
20 forming means for receiving a provisionally laminat ed

body (PL1) having aresinfilm overlaid on and atta ched

to a substrate; and a pressure laminating means for
applyingpressuretotheresinfilmoftheprovisio nally
laminated body (PL1) in non-contacting relationship to

25 cause the resin film to fit protruding and recessed



9 film and the substrate with light-emitting elements such as optical semiconductor elements mounted
thereon, a dry film solder mask requires the protection of the support film for the purpose of preventing
the resin layer from 5 directly contacting an optical mask and the like in a subsequent step and also
requires the process of removing the support film after the lamination. Unlike such a dry film solder mask,
the laminating apparatus is capable of placing the resin film from which the support film 10 is previously
removed on the substrate to apply pressure directly to the resin film. Also, the laminating apparatus is

capable of signgigﬂmlg(g%p%ngu\@g{@%nﬂ]igrtgngyfi]lmﬁlﬁiﬁbngﬁ%%the laminated resin film. Thus, the

laminating apparatus laminates the resin film to the 15 substrate with light-emitting elements such as
optical semiconaugina&Japsmis mauslatetieiaeatispriovida@stabent optical semiogagdctor devices
reduced in optical color irregularities. According to another non-limiting embodiment of 20 the present
application, whéoctesiarheramgfiettatisrn (@nuldiniganiaciudes a depressuriziagassats for forming a
provisionally laminated body (PL2) from the provisionally laminatedbody (PL1) in the enclosed space, the

provisionally lamfTLRsHY, ?Fﬁ_%%%ﬂﬁﬂé’)ﬁ Uingthg Ei%R%rde?\Qié? a negative p‘ressdﬁale between the
substrate %0 alaq é)ﬁgé?ég)%%ﬁ(%% {ﬁr)llpﬂ?jlm ggﬁié@ﬁ@gg@:ﬁgﬁég{llm, and a heatlngerg ns for heating the

provisionally laminate e enclo a peripheral portion of the resin film and
the substrate 5 ineachethssdie alPiessapamdhs enslnpgdiseasef the laminating mechanism (El) is
made higher than the air pressure in the negative-pressure space of the provisionally laminated body
(PL2), wherebyl presmatedib agplimd ap phe mgspr disisung tioetpeesssirizing force 10 resultitig from the
difference in air pressure in non-contacting relationship. Thus, the resin layer of the resin film is not
attached to a pﬂ@é@ﬂiﬁﬂ@tﬁﬁﬁ}%@@ﬂ%g@Wthg hesRirY ¢ay8PI9faminated to the sii¥Sstrate by applying
pressure to thea{esiln fil{‘n Iayx?r T
pplication of pressure to the resin film in

10 non-contactingrelationshipallowsthelaminationo fthe
resin film without the support film to the substrat e,
therebyallowingtheresinfilmtoexhibittheflex ibility
thereof. Thus,ifthedegreeofprotrudingandrec essed
portionsofthesubstrateisrelativelylarge,ala minated

15 body (the end laminated body) such that the resin f ilm
andthesubstrateareinintimatecontactwitheach other
at a higher level is provided without the creation of

microvoids between the resin film and the substrate

Also, the pressure of gasis used by using air pres sure
20 andtheliketolaminatetheresinfilmtothesubs trate.
Thiscausesthefilmthicknessoftheresinfilmla minated

to the substrate having the protruding and recessed
portionsto be auniformthickness on a stricterle vel.
Inthemanufactureofproductshardenedbyatleas t

25 oneofheatandlightafterthe lamination of ther esin



15 while the support film required to cover the surface of the resin film for the purpose of protecting the
resin layer having adhesion and adhesiveness of the resin film is removed. The flexibility of the resin film
itself is not hindered by the support film, but the conf8rmabi|ity 20 of the resin film to the substrate is
improved. For this reason, the substrate and the resin film are in completely intimate contact with each
other. This is preferable because no partial microvoids are created between the resin film and the
substrate. 25According to yet another non-limiting embodiment 11 of thepresent application, when the
Iaminatingmecrfﬁmgno(ﬁlémléq%qée\,\ngmm_r@ﬁﬁ%f Ligatingsthe provisionally lagyjpated body (PL2)
and the end laminated body to cause the resin film to Tirmly conform to the 5 substrate during the
formation of theaga@ fvaisatat bady dtone tbe pravisionatydameinssed body (PL2) indlaeyenclosed space,
the conformability of the resin film to the substrate in the provisionally laminated body (PL2) is improved.
This forms the &ha Rotdeama SoBohaesdheopadiRtiée teiee sfntimate contact bep@een the resin film
and the substrate. According to sill another non-limjting embodiment of the present application,

when the laminHRJYSPSRHIL PSPREMRYASBRLIN $ARHAIEY Body (PLL) includes theT5 laminating
hani El),: laminatir ' j ing: losed formi bl
mec anlsr%( )dl?g'gtf?/ 8%%%#%%%&%&% %Qn&%ﬂmg Ig‘geelrac osed space forming means capable

of receiving the provisiona ated therein; a depressurizing means capable of placing a
space betweenQsethentisst freiadisa anfliihessreprsced sesie film and the subsisgia @f the
provisionally laminated body (PL1) under a negative pressure in the enclosed space formed by the
enclosed spacé fiersmg oredihs; afteyativey lavearsticapablelehsatihg one of the first resm film and the
second resin film of the provisionally 25 laminated body (PL1); and a pressure laminating means 12

dryfilmsoldermask,thelaminatingapparatusisc apable
of placing the resin film from which the support fi Im
10 ispreviouslyremovedonthesubstratetoapplypre ssure

directly to the resin film. Also, the laminating

apparatusiscapableofsignificantlyreducingvari ations
inthefilmthicknessofthelaminatedresinfilm. Thus,
thelaminatingapparatuslaminatestheresinfilmt othe
15 substrate with light-emitting elements such as opti cal

semiconductor elements mounted thereon to provide
excellent optical semiconductor devices reduced in
optical color irregularities.
According to another non-limiting embodiment of

20 the presentapplication, when the laminating mechan ism
(E1)furtherincludesadepressurizingmeansforfo rming
a provisionally laminated body (PL2) from the
provisionallylaminatedbody(PL1)intheenclosed space,
the provisionally laminated body (PL2) having a spa ce

25 placedunder anegative pressure between the substr ate



(P2) for laminating one of the first resin film and the second resin film of the provisionally laminated body
(PL1) to protruding portions of the substrate to form a provisionally laminated body (PL1) including the 5
substrate integrated with one of the first resin film and the second resin film, the resin film is supported by
the support film, so that the resin film and the substrate are brought close to each other and integrated
together while the resin film layer not distorted in shape 10 but maintained planar is in opposed relation to
the substrate. This provides the provisionally laminated body (PL1) in which the resin film free from

wrinkles is overlgig &%@ﬁﬁ&#&f%@irﬁﬂ%ﬁ%ﬂn the epfdaminated body is providgg in which the thickness

of the 15 resin film is more uniform and in which no microvoids are created between the resin film and the

substrate. afecardugiioganmean iTiding eabedime prof/ b pegsent application, when the laminating
apparatus for the provisionally laminated body (PL1) includes the 20 laminating mechanism (El), and a

laminating meclemisat¢E3) agdiudhd) an trelesetbspdcerfacsiin $aeans capable of receiving the
provisionally laminated body (PL1) therein; a de_gﬁessurizing means capable of placing a space between

the resin film aPIRNEIBSEL OF HDS 15N dIgRA)dhfmt8 Body (PL1) under a f§ative 13

pressure in.the en ce far ale] ce forming means; a heating means capable
of heatingr:%e réi%ﬁﬁ%&f é%ﬁgv%]%%g%!ﬁn%gﬁtﬁg &%?/%Bfg?)%#d a pressure Iamirr%ting means (P3)
for laminating agytpNRRERAAIN WeEPIIRR heain iilawed da Ry puiaierally laminated hoghe(PL1) to the
substrate to form the provisionally laminated body (PL2), the provisionally laminated body (PL2) is formed
rapidly, and theaspacedsetveeenttie sebatiste e the ecgia ditnoistbealed 10 efficiently with reliability.

According to another non-limiting embodiment of the present application, when the pressure laminating
means (P1) furthEMiRtRHEY 8BRS e FHReRY (B 2driraRied ¥ pfiedbressure, the forfktion of the end

applied to the resin film by the pressurizing force

10 resulting from the difference in air pressure in
non-contacting relationship. Thus, theresin layer of
the resin film is not attached to a pressurizing me ans

even when the resin film layer is laminated to the

substrate by applying pressure to the resin film la yer
15 whilethe supportfilmrequiredto coverthe surfac e of
the resin film for the purpose of protecting the re sin
layerhavingadhesionandadhesivenessoftheresin film
is removed. The flexibility of the resin film itse If
isnothinderedbythesupportfilm,buttheconfor mability
20 oftheresinfilmtothesubstrateisimproved. Fo rthis
reason,thesubstrateandtheresinfilmareincom pletely
intimate contact with each other. This is preferab le
because no partial microvoids are created between t he

resin film and the substrate.

25 Accordingtoyetanothernon-limitingembodiment



15 laminated body from the provisionally laminated body (PL2) is done at a controlled and moderate
speed, as compared with the process of injecting air at atmospheric pressure or at increased set pressure
into the enclosed space of the depressurized Iaminaﬁ'ng mechanism (El) in 20 a single step. This further
improves the uniformity of the film thickness of the laminated resin film layer. According to yet
another non-limiting embodiment of the present application, when the laminating apparatus further
includes: a transporting mechanism (T1) for 25 transporting the provisionally laminated body (PL1) to 14

the laminating 'BEHBBP@B;{E A ,%H@Hﬁ%gm%@ﬁﬁﬁﬂgém (T2) for transpRytifgip the laminating

mechanism (El) the provisionally laminated body (PL1) or the provisionally laminated body (PL2) formed
by the 5 laminatipg)mesharisna (EHthrd R ans ronfigatedysteh that the resin fi Im s laminated to the
protruding portions of the substrate and integrated with the substrate; and a transporting mechanism (T3)
for transportinglthevégid namitaceth striiofoand-8y and thatngtiag mechanism (El) 1684 of the
laminatingmechanism(E1), the steps of forming the provisionally laminated body (PL1), forming the

provisionally Iaﬁﬁ%ﬁé& BW?Fin)r&Sf’ﬂeﬂﬂ)%\%iféHHM %TH&‘E&&O@de (PL2) in which tE resin film and
the substraée arg, éﬁ%@ﬁ% rﬁﬁﬂﬁg@ﬁgtﬁgmﬂa é}g% Sféqn]ig é%%re#nated body may }B% g)zrformed ina

dispersed manner Iciency of the proce orming the end laminated body, and
allows the settimghaf eREPEEYcPRGEIRNfRiAlBe@IHRAUOIPAD R isteRDY-Step basis. According to still
another non-limiting 20 embodiment of the present application, when the laminating apparatus further
includes a suppantiibsecapadegtheaos ffommalmicvyngf the segipdit film from the secomd t@sin film, the
support film may be removed from the resin film in the laminating step. Thus, the

thesubstrateinthe provisionallylaminated body ( PL2)
isimproved. This forms the end laminated body hav ing
10 a higher degree of intimate contact between the res in

film and the substrate.

Accordingtosillanothernon-limitingembodiment

ofthepresentapplication,whenthelaminatingapp aratus

forthe provisionallylaminated body (PL1)includes the
15 laminating mechanism (E1), and a laminating mechani sm

(E2)including: anenclosed space forming means cap able

of receiving the provisionally laminated body (PL1)
therein; a depressurizing means capable of placing a
spacebetweenoneofthefirstresinfilmandthes econd

20 resin film and the substrate of the provisionally

laminated body (PL1) under a negative pressure int he
enclosedspaceformedbytheenclosedspaceforming means;
aheatingmeanscapableofheatingoneofthefirst resin

film and the second resin film of the provisionally

25 laminated body (PL1); and a pressure laminating mea ns



25 laminating apparatus is capable of closely laminating 15 the resin film to the substrate more easily
and conveniently, depending on the degree of protruding and recessed portions of the substrate and the
type of resin film. 5According to a non-limiting embotfiment of the present application, when the support
film removing means includes a control means for operating the support film removing means so as to
remove the support film from one of the second resin film of the provisionally laminated 10 body and the
second resin film prior to the formation of the provisionally laminated body, the support film is removed
more easily anqrp b il 191418 i, Rrsfer able, Agsatding to another non-limiting embodiment of
15 the present application, when the laminating apparatus further inclues: a cutting means for cutting one

of the first resinsf 5o aac denseranst resinp fibviteon angdat@imuied bige; and a precuringgyeans for
precuring one of the first resin film and the second resin film, 20 the precuring means is capable of

controlling the déhcentpaliteivfcirdbivertioemaining nhisér adeitofifm and the degree of thermal hardening,
depending on the size of thgﬁ&otrudin and recessed portions of the substrate and the like. Precuring one

of the first resinaZBrf?IYr‘lsé‘h'Ei. @éﬁ ‘?Qsﬂ?ﬂ%@tﬁﬂﬁr&‘gé@mg H?Fpessiye 16 flowing of the resin film
placed on tge Sgﬁﬁgﬁ%ﬁ gvmggg%}tt%:&] vr\ﬁﬁli”é?d in &??nghlg‘i'?% éﬂwtlﬁe film thickness of the“{]esm film

laminated to the upper sur e protruding portions of the substrate and to the peripheral
and the second resin film, the resin film is suppor ted

by the support film, so that the resin film and the

substratearebroughtclosetoeachotherandinteg rated

togetherwhiletheresinfilmlayernotdistortedi nshape
10 but maintained planar is in opposed relation to the

substrate. This provides the provisionally laminat ed

body (PL1) in which the resin film free from wrinkl es

is overlaid on the substrate. Therefore, the end

laminatedbodyisprovidedinwhichthethicknesso fthe
15 resin film is more uniform and in which no microvoi ds
are created between the resin film and the substrat e.

According to a non-limiting embodiment of the

present application, when the laminating apparatus for
the provisionally laminated body (PL1) includes the

20 laminating mechanism (E1), and a laminating mechani sm
(E3)including: anenclosed space forming means cap able
of receiving the provisionally laminated body (PL1)
therein; a depressurizing means capable of placing a
space between the resin film and the substrate of t he

25 provisionally laminated body (PL1) under a negative



5 portion of the substrate. The precuring also increases the strength of the resin film so as not to become
excessively longer when the resin film fits the protruding and recessedportions of the substrate, thereby
improving the uniformity of the film thickness of the resin film 10 laminated to the substrate. Also, by
measuring the degree of softening of the resin film which is one of the first resin film and the second resin
film, the heating conditions may be set in the pressure laminating means corresponding to a subsequent
step, based on the 15 measurement data. This provides the end laminated body in a desired state with

higher reliabilityprlglégn%, ilﬂe[fﬁéee‘?{c%@é&r@p%r@@%‘?nmﬁ eutting BIRa8s cuts one of the fjjst resin film and

the second resin film which is of an elongated strip-shaped configuration wound on 20 a core to a
predetermined sizgderdisei ity tihe iasinatioatindhecprovisigralle lemieated body. Thigmghieves the full
automation of all of the steps of forming the end laminated body from one of the first resin film and the
second resin filbhevesitfibn ef it CHThE terty Iprovigiedaibdiaminated body" as USHdL17 in the present
application may refer to a laminated body in such a condition that the resin surface of a resin film and the

like (referred toHHARIESRSALCJBUNPHIRY P EFRSi ARFh RAHRILBYBR film") neither 5 iRtimately contacts
nor conforrgs togt%}?ﬁmq(vi%pﬁ%gﬁgﬁl%ﬁegﬂgﬁ%ﬁpgﬁmi@iotruding and recessegrpaqryons. In particular,
[ ly Ta 0 Iti

the provisional Inate y In such a condition that the resin film and the like are overlaid on the
substrate while igiresiasudace PLete s Q) ke and dhedike imepposed to the uneven surface of the
substrate having protruding and recessed portions may refer to as a "provisionally laminated body PL1",
and the provisigmaydamadgtdd oot ad sumthya Phr2ditidre thed tiss apalce between the urgven surface of
the substrate 15 and the resin film and the like is sealed by the contact between the substrate and the
peripheral portiGHHHE deRAHIPA%d thdaikaest 1@ sHyviddHh N 18Rfnated body PL1 f&form a
depressurized ré%'v?;%%% Space may be raerﬁ%rrt%% tpegrc,naﬂ'iprqogiséiggﬁél laminated body PL2". 20 As used in
the present application, the expression "applying pressure {3 3r&'6f"a resin film and a resin film with a
support filig in "peR-FONRCHRG 'Rlatignghyp” refers to "applying pressure to one of the resin film and the
resin film with the support film 25 in 'non-contacting relationship with a tangible object 18

According to another non-limiting embodiment of
the present application, when the pressure laminati ng

means (P1) further includes a control means for

controlling applied pressure, the formation of the end
15 laminated body from the provisionally laminated bod y
(PL2) is done at a controlled and moderate speed, a S
comparedwiththeprocessofinjectingairatatmos pheric
pressure oratincreased setpressureintothe encl osed
spaceofthedepressurizedlaminatingmechanism (E1 )in
20 asinglestep. Thisfurtherimprovesthe uniformit y of
the film thickness of the laminated resin film laye r.

Accordingtoyetanothernon-limitingembodiment
ofthepresentapplication,whenthelaminatingapp aratus
further includes: a transporting mechanism (T1) for

25 transporting the provisionally laminated body (PL1) to



such as a flexible sheet.™ As usedin the present application, aprovisionally laminated body (PL1)
including one of a resin film and a resin filmwith a support film"attached to" a substrate 5 may refer to a
provisionally laminated body (PL1) in such a conditi fi that the resin film and the like are merely overlaid
on the substrate while the resin surface of the resin film and the like is in opposed relation to the uneven
surface of the substrate, and a provisionally 10 laminated body (PL1) or (PL2) in which one of a resin film
and a resin film with a support film is integrated with a substrate may refer to a provisionally laminated

body (PL1) or (W)a{ﬂww&ﬂ@%@@w&ﬂigﬁ“(% of t@_%l;(’e%{r},fg%g%gﬂhe resin film with fge support film is

15 overlaid on the substrate and is further pressurized and that the substrate and one of the resin film and
the resin film witheibtigastippo(riiytareritegated gagether tarsueliisgdegree that one of the resin film and
the resin film with the support film cannot be easily separated 20 from the substrate. BRIEF
DESCRIPTIONNGF IDRWSMNIES [PESpigFigionad v lesetimiadvizad yf(Bhe embodiment ) the present

application. 25[FIG. 2] FIG. 2 is a partial sectional view of 19 the one embodiment. [FIG. 3] FIG.
3isatopviewofth¥dhE BRAGRIRR&Lty laminated body (PL2) formed by the

5 laminating mechanism (E2) or (E3) and configured su ch
thattheresinfilmislaminatedtotheprotruding portions
ofthe substrate andintegrated withthe substrate; and
atransporting mechanism (T3) for transporting the end
laminated body formed by the laminating mechanism ( E1l)

10 outofthelaminatingmechanism(E1),thestepsof forming

the provisionally laminated body (PL1), forming the

provisionallylaminatedbody (PL1)ortheprovision ally
laminated body (PL2) in which the resin film and th e
substrate are integrated together, and forming the end
15 laminated body may be performed in a dispersed mann er.
This improves the efficiency of the process of form ing
theendlaminatedbody,andallowsthesettingofo ptimum
conditions for the formation on a step-by-step basi S.

According to still another non-limiting

20 embodiment of the present application, when the

laminating apparatus further includes a support fil m
removing means for removing the support film from t he
second resin film, the support film may be removed from

the resin film in the laminating step. Thus, the

25 laminating apparatus is capable of closely laminati ng



[FIG. 4] FIGs. 4A and 43 are illustrations of the one embodiment. 5 [FIG. embodiment. 5] FIG.

Sisanillustration 15

the resin film to the substrate more easily and

conveniently,dependingonthedegree of protruding and
recessedportionsofthesubstrateandthetype of resin
film.

5 According to a non-limiting embodiment of the
presentapplication,whenthesupportfilmremoving means
includes acontrolmeansforoperating the support film
removingmeanssoastoremovethesupportfilmfro mone
ofthe secondresinfilm ofthe provisionally lamin ated

10 body and the second resin film prior to the formati on
of the provisionally laminated body, the support fi Im
is removed more easily and beautifully, which in tu rn

is preferable.
According to another non-limiting embodiment of
15 thepresentapplication, when the laminating appara tus
furtherinclues: a cutting means for cutting one of the
first resin film and the second resin film to a
predeterminedsize;andaprecuringmeansforprecu ring
one of the first resin film and the second resin fi Im,
20 the precuring means is capable of controlling the
concentration of a solvent remaining on the resin f ilm
and the degree of thermal hardening, depending on t he
size of the protruding and recessed portions of the
substrateandthelike. Precuringoneofthefirst resin

25 filmandthesecondresinfilmsuppressesthe exces sive



of the one [FIG. embodiment. 6] FIG. 6isanillustration of the one 10 [FIG.

10

15

20

25

16

flowing of the resin film placed on the substrate w
inturn results in the reduction in the film thickn

of the resin film laminated to the upper surface of
protrudingportionsofthesubstrateandtotheper
portionofthesubstrate. Theprecuringalsoincre
the strength of the resin film so as not to become
excessivelylongerwhentheresinfilmfitsthepro
andrecessedportionsofthesubstrate,therebyimp

the uniformity of the film thickness of the resin f
laminated to the substrate. Also, by measuring the
degree of softening of the resin film which is one
thefirstresinfilmandthesecondresinfilm,the
conditions may be setin the pressure laminating me
corresponding to a subsequent step, based on the
measurementdata. Thisprovidestheendlaminated
in a desired state with higher reliability. Furthe
before or afterthe precure, the cutting means cuts

of the first resin film and the second resin film w

is of an elongated strip-shaped configuration wound
acoretoapredeterminedsizeforuseinthelamin
tothe provisionallylaminatedbody. Thisachieves
full automation of all of the steps of forming the
laminated body from one of the firstresin film and

second resin film wound on a roll.

The term "provisionally laminated body" as used
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embodiment. 7] FIG. 7isanillustration of the one [FIG. embodiment. 8] FIG. 8isanillustration of

10

15

20

25

17

inthepresentapplicationmayrefertoalaminated

in such a condition that the resin surface of a res
film and the like (referred to hereinafter as "are

film or a resin film with a support film") neither
intimately contacts nor conforms to the uneven surf
ofasubstrate having protrudingandrecessed porti
Inparticular, the provisionallylaminated body in
aconditionthattheresinfilmandthelikeareov

on the substrate while the resin surface of the res
film and the like is opposed to the uneven surface
the substrate having protruding and recessed portio
may refer to as a "provisionally laminated body PL1
andtheprovisionallylaminatedbodyinsuchacond
thatthespacebetweentheunevensurfaceofthesu
andtheresinfilmandthelikeissealed by the co
betweenthe substrate andthe peripheral portion of

resin film and the like of the provisionally lamina

body PL1 to form a depressurized enclosed space may

referred to as a "provisionally laminated body PL2"

Asusedinthepresentapplication,theexpression

"applying pressure to one of a resin film and a res
film with a support film in 'non-contacting

relationship™ refers to "applying pressure to one
the resin film and the resin film with the support

in 'non-contacting relationship with a tangible obj

body
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the one [FIG. embodiment. 9] FIG. 9isanillustration of the one 15 [FIG. 10]

18
such as a flexible sheet.™
Asusedinthepresentapplication,aprovisionall y
laminated body (PL1) including one of a resin film and
aresinfilmwithasupportfilm"attachedto"asu bstrate
5 mayrefertoaprovisionallylaminatedbody(PL1)i nsuch
a condition that the resin film and the like are me rely
overlaidonthe substratewhiletheresinsurfaceo fthe
resin film and the like is in opposed relation to t he
uneven surface of the substrate, and a provisionall y
10 laminated body (PL1) or (PL2) in which one of a res in
film and aresin film with a supportfilmisintegr ated
with asubstrate may referto a provisionally lamin ated
body (PL1) or (PL2) in such a condition that one of the
resin film and the resin film with the support film is
15 overlaidonthesubstrateandisfurtherpressurize dand
thatthesubstrateandoneoftheresinfilmandth eresin
film with the support film are integrated together to
such a degree that one of the resin film and the re sin
film with the support film cannot be easily separat ed

20 from the substrate.

BRIEF DESCRIPTION OF DRAWINGS
[FIG. 1] FIG. 1 is a sectional view of one
embodiment of the present application.

25 [FIG. 2] FIG. 2 is a partial sectional view of



FIG. 10isa partially enlarged illustration of the one embodiment.  [FIG. embodiment. 11]

19

the one embodiment.
[FIG.3] FIG.3isatopviewoftheoneembodime nt.
[FIG.4] FIGs.4Aand4Bareillustrationsofthe
one embodiment.
5 [FIG. 5] FIG. 5 is an illustration of the one
embodiment.
[FIG. 6] FIG. 6 is an illustration of the one
embodiment.
[FIG. 7] FIG. 7 is an illustration of the one
10 embodiment.
[FIG. 8] FIG. 8 is an illustration of the one
embodiment.
[FIG. 9] FIG. 9 is an illustration of the one
embodiment.
15 [FIG. 10] FIG. 10 is a partially enlarged
illustration of the one embodiment.
[FIG.11] FIG.11lisan llustration of the one
embodiment.
[FIG. 12] FIG. 12 is a partially enlarged
20 illustration of the one embodiment.
[FIG. 13] FIG. 13 is a partially enlarged
illustration of the one embodiment.
[FIG. 14] FIG. 14 is a partially enlarged
illustration of the one embodiment.

25 [FIG. 15] FIG. 15 is a partially enlarged



FIG. 11 is an illustration of the one [FIG. 12] FIG. 12isa partially enlarged 20 illustration of the one
embodiment. [FIG. 13]FIG. 13 is a partially enlarged illustration of the one embodiment. [FIG. 14]FIG. 14
is a partially enlarged illustration of the one embodiniént.

illustration of the one embodiment.
[FIG. 16] FIG. 16 is a partially enlarged
illustration of the one embodiment.
[FIG. 17] FIG. 17 is a partially enlarged
5 illustration of the one embodiment.
[FIG. 18] FIG. 18 is a partially enlarged
illustration of the one embodiment.
[FIG.19] FIG. 19isanillustration of the one
embodiment.
10 [FIG.20] FIGs.20Aand20Bareillustrationsof
another embodiment of the present application.
[FIG. 21] FIG. 21 is a sectional view of yet
another embodiment of the present application.
[FIG.22] FIG.22isasectionalviewofafurthe r
15 embodiment of the present application.
[FIG. 23] FIG. 23 is an illustration of the
further embodiment.
[FIG. 24] FIG. 24 is a partially enlarged
illustration of the further embodiment.
20 [FIG. 25] FIG. 25 is a partially enlarged
illustration of the further embodiment.
[FIG. 26] FIG. 26 is an illustration of the
further embodiment.
[FIG. 27] FIG. 27 is an illustration of the

25 further embodiment.



25[FIG. 15]FIG. 15 is a partially enlarged 20 illustration of the one embodiment. [FIG. 16]FIG. 16 is a
partially enlarged illustration of the one embodiment. [FIG. 17]FIG. 17 is a partially enlarged 5 illustration
of the one embodiment. [FIG. 18]FIG. 18 is a partially enlarged illustration of the one embodiment. [FIG.
19]FIG. 19 is an illustration of the one embodiment. 10[FIG. 20]FIGs. 20A and 203 are illustrations of
another embodiment of the present application.

[FIG. 28] FIG. 28 is an illustration of one
embodiment of the present application.
[FIG. 29] FIG. 29 is a partially enlarged
illustration of FIG. 1.
5 [FIG. 30] FIG. 30 is a partially enlarged
illustration of FIG. 1.
[FIG. 31] FIG. 31 is a partially enlarged
illustration of FIG. 3.
[FIG. 32] FIG. 32 is a partially enlarged
10 illustration of FIG. 3.
[FIG. 33] FIG. 33 is a partially enlarged
illustration of FIG. 12.
[FIG. 34] FIG. 34 is a partially enlarged
illustration of FIG. 21.
15 [FIG. 35] FIG. 35 is a partially enlarged
illustration of FIG. 21.
[FIG. 36] FIG. 36 is a partially enlarged
illustration of FIG. 22.
[FIG. 37] FIG. 37 is a partially enlarged

20 illustration of FIG. 22.

DESCRIPTION OF EMBODIMENTS
Next, embodiments according to the present
inventionwillnowbedescribed. Itshouldbenote dthat

25 thepresentinventionisnotlimitedtotheembodim ents.



[FIG. 21]FIG. 21 is a sectional view of yet another embodiment of the present application. [FIG. 22] FIG.

22 is asectional viewofafurther 15 embodiment of the
illustration of the further embodiment.

resent application. [FIG. 23]FIG. 23 is an
[FIG. 241 FIG. 24 is a partially enlarged illustration of the

further embodiment. 20[FIG. 25]FIG. 25 is a partially enlarged illustration of the further embodiment. [FIG.
26]FIG. 26 is an illustration of the further embodiment. [FIG. 27]FIG. 27 is an illustration of the 25 further

embodiment.
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FIG.1showsalaminating apparatus accordingto

oneembodimentofthepresentinvention. Thislami
apparatus Ais an apparatus for laminating aresin
madeofasiliconeresinandtheliketoasubstrat
protruding and recessed portions. The laminating
apparatus A includes a cutting block 1 for cutting
elongated strip-shaped resin film with a support fi
aprecure block 2 for precuring the resin film with
supportfilm,aremovingblock3forremovingthes

film from the resin film with the support film, a
provisionallylaminatedbodyformingblock4forfo
aprovisionallylaminatedbody,andanendlaminate
forming block 5 for forming an end laminated body.
shown, theblocks1to5aredisposedinthe order
from upstream (the cutting block 1) to downstream (
endlaminatedbodyformingblock5)intheflowdir
indicated by the arrow. The reference character
designates an entire cover for accommodating the
aforementioned blocks 1 to 5. The entire cover
includes safety doors not shown which are provided
sidesurfacesfortherespectiveblocks,andHEPAf

not shown which are provided on the ceilings for th
respective blocks for the purpose of further cleani
air in a clean room in which the present laminating

apparatusisinstalled. Partiallyenlargedviewso

nating

film

ehaving

an
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upport

rming
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21 [FIG. 28]FIG. 28 is an illustration of one embodiment of the present application. [FIG. 29]FIG. 29 is a

partially enlarged illustration of FIG. 1. 5[FIG. 30]FIG. 30 is a partially enlarged illustration of FIG. 1. [FIG.
31]JFIG. 31 is a partially enlarged illustration of FIG. 33 [FIG. 32] FIG. 32 is a partially enlarged
10illustration of FIG. 3. [FIG. 33] FIG. 33 is a partially enlarged illustration of FIG. 12. [FIG.

34] FIG. 34 is a partially enlarged illustration of FIG. 21. 15[FIG. 35]FIG. 35 is a partially enlarged

1 are shown in FIG. 29 (the blocks 1 and 2) and in FIG.
30 (the blocks 3to 5). Parts are schematically sh own
inFIG.1. Thesize,thicknessandthelikeofthe parts
showninFIG. 1 are different from the actual ones (the

5 same holds true for the following figures).

First,theaforementionedcuttingblocklhasthe

function of removing a cover film from the elongate d
strip-shaped resin film with the support film which is
wound around a core tube and which has the cover fi Im
10 ontheinnersideandthesupportfilmontheouter side,
andthefunctionofcuttingthistoapredetermined length.
Specifically, this cutting block 1 includes an unwi nd
rollé aroundwhichtheresinfilmwiththe support film
andwiththeaforementionedcoverfilmiswound, a cover
15 filmtake-uproll7forwindingupthecoverfilmr emoved
fromtheaforementionedresinfilmwiththesupport film,
adisccutter8forcuttingtheresinfilmwiththe support

film from which the cover film is removed to a
predetermined length, a transport conveyor 9, and a
20 suction transport plate 10.

More specifically, as shown in FIG. 2, the

aforementionedunwindroll6havingapredetermined width
isprovidedinasupportplatebextendingupwardly from
abase a,and unwindably holds the aforementionedr esin

25 film with the support film. Also, the unwind roll 6



illustration of FIG. 21. [FIG. 36] FIG. 36 is a partially enlarged illustration of FIG. 22.

[FIG. 37] FIG. 37 is a partially enlarged 20illustration of FIG. 22. DESCRIPTION OF EMBODIMENTS
Next, embodiments according to the present inventi6h will now be described. It should be noted that 25
the present invention is not limited to the embodiments. 22 FIG. 1 shows a laminating apparatus
according to one embodiment of the present invention. This laminating apparatus A is an apparatus for
laminating a resin film made of a silicone resin and the like to a substrate having 5 protruding and
recessed portic’l’%%-omF‘oWé’BW&@r%%ﬁﬂ@é%i@?ﬁfg%ﬁﬁé‘m?g block 1 for cuttipg.a glongated
strip-shaped resin film with a’support film, a precure block 2 for precuring the resin film with the support
film, a removing higek & faiTENmBina it satppeit b fine fsom the resin film with thetgupport film, a
provisionally laminated body forming block 4 for forming a provisionally laminated body, and an end
laminated bodyappanagusiteit BXdshastingtaiemadil@eiitated body. As shownpeoblbeks 1 to 5 are
disposed in the order named 15 from upstream (the cuttirgg block 1) to downstream (the end laminated

body forming biGERE R YAY %W&@«EEBH?HO% é’d Y IR The reference chati&er a' designates
an entire cgver %%h%%%%moq%gpgby%ﬁéqg,egnggﬂg&qﬂ %?1%%&%8 ? The entire cover @ézo includes

safety doors not shown whic¢h are provi on side surfaces e respective blocks, and HEPA filters

not shown whictiaie ihaviderhom shevagilings Jop g resrectiyr blocks for the purpose of further cleaning
air in a clean room in which the present laminating

aforementionedtake-uproll7isprovidedinthesu pport
plateb,andisrotatablydrivenbyaservomotorde signated
by the reference character | in FIG. 3 to wind up t he
10 coverfilmremoved from the resin film with the sup port
film by a removal plate d and paid out through a gu ide
rollefromniprollsfandg. Theniprollfisd riven
by a servomotor designated by the reference charact er
min FIG. 3, and the nip roll g having no driving m eans
15 ispressedbyanaircylinder not shown against the nip

roll f.

Thetransportconveyor9includesaconveyorbelt

9b made of stainless steel, and a driving roll i. As
showninFIG. 3,theaforementionedconveyorbelt9 bhas
20 asurface with alarge number of suction holes 9c. The
conveyorbelt9bhasanendlessshape,andisloope daround
a support roll h and the driving roll i. The drivi ng

roll i is driven by a servomotor designated by the
referencecharacterninFIG.3. Thefeedspeedan dthe

25 amount of feed of the resin film with the support f ilm



25 apparatus is installed. Partially enlargedviews of FIG. 23 1 are shown in FIG. 29 (the blocks 1 and 2)
and in FIG. 30 (the blocks 3 to 5). Parts are schematically shown in FIG. 1. The size, thickness and the
like of the parts shown in FIG. 1 are different from tHe actual ones (the 5 same holds true for the following
figures). First, the aforementioned cutting block 1 has the function of removing a cover film from the
elongated strip-shaped resin film with the support film which is wound around a core tube and which has
the cover film 10 on the inner side and the support film on the outer side, and the function of cutting this to

apredetermine%mﬂtrgngaiﬁigmlgnmi‘%ﬁgpélp‘gjBmtp,ég%lpdes an unwind roll § guad which the resin

film with the support film and with the aforementioned cover film is wound, a cover 15 film take-up roll 7
for winding up theveyedfilve samoded ifigrolhe afaeroeatioped sesin film with the suppprt film, a disc
cutter 8 for cutting the resin film with the support film from which the cover film is removed to a
predetermined i&egthvanchrshoriconneydied sodhatasimipianiansport plate 10.  seMore specifically,
as shown in FIG. 2, the aforementioned unwind roll 6 having a predetermined width is provided in a

support plate b SREIIIHG ARRAFEY IS 28548 MR HGRIEDR? holds the aforementioned resin 25 film

with the SugporFiTMﬁbS&'iélaefwingerﬁlrln%ir?cf’roII 6 to the transpo

rt

conveyor 9. The take-up roll 7 is controlled to wi nd
up the cover film paid out from the nip rolls f and g
under a set constanttension. Thistransportconve yor
9 has a suctioning function because a depressurizat ion

10 chamberdesignatedbythereferencecharacter9ain FIG.
2isincommunicationwiththesuctionholes9cpro vided
inthe surface ofthe conveyor belt, and transports the
resinfilmwiththesupportfilmheldthereonunder suction.
In the course of the transport, the removal plate

15 designatedbythereferencecharacterdinFIG.2c hanges
thetransportdirectionofthecoverfilmtoanobl iquely
rearwarddirectiondifferentfromthetransportdir ection
oftheresinfilmwiththesupportfilm,sothatth ecover
filmisremovedfromtheresinfilmwiththesuppor tfilm.

20 Partially enlargedviews of FIG. 3 are shownin FIG .31
(the blocks1and 2)andinFIG. 32 (the blocks 3t 05).

Abridgeplaterplacesthereontheresinfilmwit h

thesupportfilmtransportedfromthetransportcon veyor
9,andmovestheresinfilmwiththesupportfilmb ysliding

25 theresinfilmwiththesupportfilmthereon. The resin



is controlled by a servomotor designated by the reference character k in FIG. 3 which is a top view of the
laminating apparatusAof FIG. 1 soas torot ate inadirection opposite from the unwinding direction of the
resin film with the 5 support film, thereby apply a cortétant tension to the unwound resin film with the
support film. The aforementioned take-up roll 7 is provided in the support plate b, and is ro t at ab ly dr ive
n by a servomotor designated by the reference character 1 in FIG. 3 to wind up the 10 cover film removed
from the resin film with the support film by a removal plate d and paid out through a guide roll e from nip

rolls f and g. Thﬁ,rﬁimml dHs QGMEBMWP&H%K}QWMWWE%QW“G reference charggter min FIG. 3,

and the nip roll g having no driving means 15 is pressed by an air cylinder not shown against the nip roll f.
The transport canvaersp dicddbsehaieanspyeicbel Sporsadeoh stainless steel, agisti@gliving roll i. As
shown in FIG. 3, the aforementioned conveyor belt 9b has 20 a surface with a large number of suction
holes 9c. The chlateyisimitia byl higk aAaitellsss rPe@@ dAd is looped around a supdtet roll h and the
driving roll i. The driving roll i is driven by a servomotor designated by the reference character n in FIG. 3.

The feed speed WAR BEDE A¥SRinEBEELGUAUHABFERY A VGt & Edpport film 25 ard&ontrolled by the
nip rolls f apd gnaoqgﬁia%vﬁ%\fgr@ %&Wﬂ%%ygﬁ%\% gﬁgi&gt%H. The rotary power the unwind roll 6
e

is controlled so that a constant Set tension Is applied to the resin film with the support™s film supplied from
the unwind roll gitadhe transPeCRVRYIMwit RerHakenmpoialtiy is controlled to wind gpjghe cover film paid
out from the nip rolls f and g under a set constant tension. This transport conveyor 9 has a suctioning
function becaudeadiépréseunizétignsblashambeheesignaited $iyi the reference character.9a in FIG. 2 is in
communication with the suction holes 9c provided in the surface of the conveyor belt, and transports the
resin filmwith thd&Xip PEH BIFREShEEE GrddrsabRYIA HERBurse of the transpoff!3he removal plate

15 des_ignated l:r)1¥ Otpoer []efglreﬂg?egd'ﬁr%ter glfénr Fr'm% % ﬁ:g\raan es éréel rt]rgnsport dir_ect_ion ?Z?t.he cover film to
an obliquely rearward dire &iGh Hirterent from e ?ranspor alr8&iOn of the resin film with the support film,
so that thggover I imrecneyest fasy dhecasii fimgvHB fBeasyRRert film. tion
oftheservomotorintoalinearmotionbyusingab uilt-in
ball screw causes the disc cutter running groove p in
FIG. 3inadirectionindicated by the arrow g, whe reby
the disc cutter 8 cuts the resin film with the supp ort
15 filmfixedonthebridgeplatertoapredetermined length.
The disc cutter 8 may be returned to the position s hown
in FIG. 3. Alternatively, the disc cutter 8 may be on
standby in that position, run in a direction opposi te
from the direction indicated by the arrow g after t he
20 next predetermined length of the resin film with th e
support film is fed from the transport conveyor 9 a nd
heldontothe bridge platerundersuction, andthe ncut
theresinfilmwiththesupportfilm. Itshouldbe noted
thatthe bridge plate rincorporates a heaternots hown

25 which heats the resin film with the support film



20 Partially enlarged views of FIG. 3 are shown in FIG. 31 (the blocks 1 and 2) and in FIG. 32 (the blocks
3t05). A bridge plate r places thereon the resin film with the support film transported from the
transport conveyor 9, andmoves the resin filmwith thd support filmby sliding 25 the resin film with the
support film thereon. The resin 26 film with the support film removed from the cover film and transported
by the transport conveyor 9 onto the bridge plate r is initially laid under tension over a disc cutter running
groove p, and is suctioned by a suction means 5 not shown through suction holes o provided on the
bridge plate r. Wét'ﬁspﬁt@éiﬂ(‘;im]thwQﬁs?}B?P‘&%ﬁ%ﬁrﬂé.edﬁﬂ(sthe cutting so as not to be out of
position. Next, while the disc cutter 8 is rotated by a stépping motor designated by the reference character
8a in FIG. 10 2 saphMaxdyates (o)l wonvsiing the setapamuties)of the servomotor into a linear motion
by using a built-in ball screw causes the disc cutter running groove p in FIG. 3 in a direction indicated by
the arrow ¢, whevelngthleedidicoger 8 cuts the resin film with the support 15 film fixed on the bridge plate
r to a predetermined length . The disc cutter 8 may be returned to the position shown in FIG. 3.

Alternatively, the disc cufRPE M4y B 67 statBby HEHRR PGLISBR T a direction opposite from the
direction ingica h%glgu%rtrig\ﬁ’i %@E répgngpﬁmﬁé E{j%q%tﬁggg]gg length of the resir@fggn with the support
and he r

film is fed from the transport conveyor onto the ge plate r under suction, and then cut the

resin film with the sWRpest Bine s shayidsbe fetgshialohebridendrate r incorporates gylgeater not shown

25 which heats the resin film with the support film 27 transported from the transport conveyor 9. This

suppresses thedwroductiahdoiviing fswatfopasiolgsh duriyd) hide cL@ing. ,and
a leftward and rightward moving function using an L M

actuator 10c. This suction transport plate 10 move s
10 downwardly by operating the air cylinder 10b from t he

position shownin FIG. 2, holds the resin film with the

support film cut to a predetermined dimension under

suction, moves upwardly back to the original height by
operatingtheaircylinder 10b, then moveshorizont ally
15 byoperatingthe LM actuator 10crightwardly as see nin
the figure, subsequently moves downwardly by operat ing
the aircylinder 10b, releases the holding of the r esin
filmwiththesupportfilmcuttoapredeterminedd imension
(referredtohereinafterasa”cutresinfilm™) 19 under

20 suction, and placing this cut resin film 19 onto a

transport conveyor 11 extending from the precure bl ock
2 for a subsequent step. Examples of the suction p art
10a of the suction transport plate 10 used herein m ay
be any suction means including a vacuum chuck in wh ich

25 asinteredbodyofmetaloraporousmembermadeof carbon



As shown in FIG. 3, the suction transport plate 5 10 has a suctioning function using a suction device (not
shown) for suctioning a suction part 10a, an upward and downward driving function using an air cylinder
10b, and a leftward and rightward moving function u%‘?ng an LM actuator 10c. This suction transport plate
10 moves 10 downwardly by operating the air cylinder 10b from the position shown in FIG. 2, holds the
resin film with the support film cut to a predetermined dimension under suction, moves upwardly back to
the original height by operating the air cylinder 10b, then moves horizontally 15 by operating the LM
actuator 10c riggﬁwﬁ{gﬂmggégg@fmtﬂ&ﬂgH%M%gepy moves downwardly by gperating the air
cylinder 10b, releases the holding of the resin'f i Im with the support film cut to a predetermined dimension
(referred to heremadteiamg 'Ll sesoniitn() P amdengmrustians d placing this cut resin film 19 onto a
transport conveyor 11 extending from the precure block 2 for a subsequent step. Examples of the suction
part 10a of the pactigaitraridpuropléteffoaisad théresindikmy be any suction means including a vacuum
chuck in which 25 a sintered body of metal or a porous member made of carbon 28 and the like is used

for the suction part, an eTéﬁrBE?&ﬁ‘éecmR‘Rku%iH&?Hiié]gcﬁﬂ@iéh%':al?p&l%/imide, a suction pad using
Bernoulli e ecth%gdat ?fﬁlm%ﬁhﬁ?ﬁ precure r‘g%ﬁ?&%{%ﬁ%ﬂ es?%gilﬂ fo FIG. 1) 5 has a pregure function of

precuring the cut resi e precu e transport conveyor 11 shared with the
aforementioned euttifigeblpck tand dhe isleppeststilia firmeytiaddack 3, and a circulgiiyg hot air oven
(referred to hereinafter as an "oven") 12 disposed 10 under the transport conveyor 11. The oven 12
includes a blowet feimat2d foitbitbe stfonerh airtflove withittitig pieeckire dlock, a duct heatedt 12b, a HEPA
filter 12c, and a downflow supply outlet 12d. More specifically, the transport conveyor 11 has 15 a
transport belt WHIBIS P AREHABEMAAAE BIOrEPL &N afifci/fS8bed around a pair o BBpport rolls

rotatably suppotied by, 3 3upRofolumn. Aot shown This ansport conveyor 13:haz g fransport surface
which places théreon a plurality of cut resin films 19°in prédetermined spaced
10 underthe transport conveyor 11. The oven 12 inclu des
ablower fan 12afor circulation of air flow within the
precureblock,aductheater12b,aHEPAfilter12c ,and

a downflow supply outlet 12d.

More specifically, the transportconveyor11has

15 a transport belt which is a mesh belt made of TEFLO N,
and is looped around a pair of support rolls rotata bly
supportedbyasupportcolumnnotshown. Thistran sport
conveyorllhasatransportsurfacewhichplacesth ereon
apluralityofcutresinfilms19inpredetermined spaced

20 apart relation to transport the cut resin films 19 in
a direction indicated by the arrow shown. The oven 12

has a temperature detecting means and a temperature
controlmeansnotshown. Theductheaterl12bispr ovided
inadjacentrelation to the blower fan 12a and the HEPA

25 filter 12c under the aforementioned transport conve yor



20 apart relation to transport the cut resin films 19 in a direction indicated by the arrow shown. The oven
12 has a temperature detecting means and a temperature control means not shown. The duct heater 12b
is provided in adjacent relation to the blower fan 12&£8nd the HEPA 25 filter 12¢ under the
aforementioned transport conveyor 29 11. The duct heater 12b heats air circulating within the oven 12 for
the purpose of causing the cut resin films 19 on the transport surface of the transport belt to reach a
predetermined temperature. This heated air is fed to 5 the HEPA filter 12c and is cleaned therein. The
heated air is thgn CiFgylatRLINSUER 21PBHEL RSP PRSS Itgl{ﬂlég\b\‘/iwping (not shown) extending upwardly
within the precure block 2, to be blown downwardly out of the downflow supply outlet 12d, and to return
into the oven 12hdbeetin it &0 uheoeeastdalis ngtrundy giseillated in the aforemeintigned manner, but
also may be exhausted by a blower fan and a gas flow rate adjusting means which are not shown for the
purpose of exhd@sting efasrsmitdsfrtanenéioetrasip dlthetd. The cut resin film19asiaced on the
transport 15 surface of the transport belt of the transport conveyor 11 are transported for a prescribed

time period by RBELBHRIBSVETRPARHAIRn HUSRAISY QLTSS prescribed temp®Fture. This causes
a curing re ction1 I{‘ﬁ%%ﬁ?.‘?{@P?EE%ﬁiﬁg@% %%ség {H@r esfﬂ.thf"ﬁ ér}t?ecut 20resin films ]aq gje. soto speak,

3-staged. The support film removing block 3 has a support film removing function of removing the support

film from the bagkist@ee; &f A RearnQetaldniesin dias dfh Assschematically showRrugles. 1 and 3, the
support film

piping(notshown)extendingupwardlywithinthepr ecure
block2,tobeblowndownwardlyoutofthedownflow supply
outletl2d,andtoreturnintotheovenl2. Theai rwithin
10 theovenl2isnotonlycirculatedintheaforement ioned
manner, but also may be exhausted by a blower fan a nd
a gas flowrate adjusting means which are not shown for
the purposeofexhaustinggasemittedfromthe cut resin
films19. Thecutresinfilmsl19placedonthetra nsport
15 surfaceofthetransportbeltofthetransportconv eyor
11 are transported for a prescribed time period by the

transport conveyor 11 within the oven 12 set at a

prescribed temperature. Thiscauses acuringreact ion

in resin components of the resin film, so that the cut
20 resin films 19 are, so to speak, B-staged.

The support film removing block 3 has a support

filmremovingfunctionofremovingthesupportfilm from
the back surface of a precured cut resin film 19. As
schematically shown in FIGs. 1 and 3, the support f ilm

25 removing block 3includes a half cutting device 13, and



25 removing block 3 includes a half cutting device 13, and 30 a support film removing device 14. More
specifically, as shown in front view in FIG. 4A and in side view in FIG. 413, the half cutting device 13
includes a cutting edge 15, a cylinder 16 for driving tife cutting edge 15 5 upwardly and downwardly, a
pedestal 17 for supporting the cylinder 16, and a mounting pad 18 for mounting thereon the cut resin film
19, with a transport conveyor 13a therebetween. With reference to FIG. 4A, the cut resin film 19
transferred from the transport conveyor 11 of 10 the precure block 2 onto the transport conveyor 13a of
the half cutting Q%ﬂgﬁaﬁfﬁrﬂqgﬁiﬁﬂﬁﬁd%mﬁé@mﬁr m&r@%fc%témg device 13 (on th\?’ mounting pad 18)
by a cut resin film 19 detecting means ‘and the like not shown. The positioning is done by disposing a
guide pin 15 anglsthe dlsanatsbavwn dwhHGEAS . anatha enousiiing wiadvl8 to the left of thejgutting edge 15
lying above and to the left of the mounting pad 18 and then pressing the cut resin film 19 against the
aforementioned~dGidé5ithantiath ¢ likéngydeeigeslsr ime labiesnastéind alignment mean#80 not shown. This
determines the position of the cut resin film 19 relative to the mounting pad 18. Other paositioning me

chanisms than BHO80bReTd)) BEE FOiRI AR NGt GWH L RH88he cut resin film 193r§transferreq from
the transp tcoHrgﬁyi% A %%Hr%eol@ﬁ& Tr% ’085% ggsqg}oltp Ov%r&sg%o&t?onveyor 13a of the half cutting

device 31 13, thecutr Is placed positioned on a positioning means suclh’ as a centering
table, and a trapsgeyti MRGNFUSTBFHBIR TRJHEAUFHAR Hiangrgrt plate 10 shown g &de. 3 is thereafter
used to place the 5 cut resin film 19 onto the transport conveyor 13a on the mounting pad 18. Next, as
shown in FIG. Shthe uyliadar fibrisidrivenhnat diresgtiort talicetedrbl/3he arrow to move the cutting edge 15
downwardly toward the positioned cut resin film 19 until the cutting edge 15 passes through 10 a resin
film 20 which istBGERE RS IntS\AH B fepaR B Rl Sudpo 2. This provides th@Sht resin film 19 in
such a conditio%}ltrga{_éht?f{ﬁgjf% f”r?j%P ir% iﬁt across th(? width therelolf and a cut is madeoin the cut resin film

19 to a depth approXimately equrJ% 10 the tHickIfERPS conveyor f
10 the precure block 2 onto the transport conveyor 13a of
the half cutting device 13 is positioned in the cen ter
of the half cutting device 13 (on the mounting pad 18)
by a cutresin film 19 detecting means and the like not
shown. Thepositioningisdonebydisposingaguid epin
15 and the like not shown in FIG. 4B on the mounting p ad
18 to the left of the cutting edge 15 lying above a nd
tothe leftofthe mounting pad 18 and then pressin gthe
cutresin film 19 against the aforementioned guide pin
andthelike by meansofanabutmentandalignment means
20 notshown. Thisdeterminesthepositionofthecut resin

film 19 relative to the mounting pad 18. Other

positioningmechanismsthantheabovemaybe,fore xample,
asfollows. Beforethecutresinfilml19istransf erred
from the transport conveyor 11 of the precure block 2

25 ontothetransportconveyorl3aofthehalfcutting device



15 the resin film 20. This is referred to as a "half cut.” With reference to FIG. 3, the cut resin film 19
subjected to the half cut is transported from immediately under the half cutting device 13 in a rightward
direction as seen in the figure by the transport convé’%r 13a. The 20 transported cut resin film 19
subjected to the half cut is held under suction by a suction plate 73a of a transfer arm 73 shown in FIG. 3,
and lifted from the transport conveyor 13a by an LM actuator 73b. Then, the cut resin film 19 is sent to the

support film removing device 14 25 by an LM actuator 73c. 32

As shown inFIG. 6, the support film

removing devicgéd.[li{gzlageﬁegippﬁm@lilg %qugggarmbydggigﬂg@ns at four corners apg for placing

thereon the cut resin film 19 subjected to the half cut and sent by the 5 aforementioned transfer arm 73,
an servomotor-griyesitidh agjuaked 23 sa diessiaarte v @xtandingrigpwardly, an arm 23 having a suction
pad 25 and upwardly and downwardly movable by vertically sliding a fixed plate 26 thereof by means of a
servomotor-driviéarnsyaittogoh 26 siseldés 10 ihetRici8 misantabto this arm 27 movably back and
forth, and a pinch portion 29 (not shown) movable in a predetermined direction. The aforementioned rest

table 22 is horiZ3AtSIRCRBOUBIAYS he3dRidBBTE RNPAERRASP P¥Srovided under the Et8able 22. The LM
actuator 15523 i@ﬁ?@?ﬁkﬁl% T@P&ﬁﬂ% Itp]%rigr%ﬂ Igrpgﬁfﬁ%?mtggg Bhe rotation of a sefvgaotor (not shown)
[ uilt e pre

serving as a driving source to a

-in ball screw.

25 and betweenhgl88gpad 18. Next,asshowninFIG.5,thecyl

10

15

20

25

16 is driven in a direction indicated by the arrow
movethecuttingedgel5downwardlytowardtheposi
cutresinfilm19untilthecuttingedgel5passes
aresinfilm20whichisaresinlayerintoanuppe
ofasupportfilm21. This providesthe cutresin
19insuchaconditionthattheresinfilm20iscu
thewidththereofandacutismadeinthe cutresi

19 to a depth approximately equal to the thickness
theresinfilm20. Thisisreferredtoasa"half
WithreferencetoFIG.3,thecutresinfilm19sub

to the half cut is transported from immediately und
the half cutting device 13 in a rightward direction
seenin the figure by the transport conveyor 13a.
transported cutresin film 19 subjected to the half
isheldundersuctionbyasuctionplate73aofat

arm 73 shown in FIG. 3, and lifted from the transpo
conveyorl3abyanLMactuator73b. Then,thecut
film 19 is sent to the support film removing device

by an LM actuator 73c.

ssing arm 24 is provided under the suction pad
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to
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portions of the rest table 22, and is adapted to extend 20 toward the suction pad 25 when the rest table
22 moves leftwardly as seen in the figure to create a space over the pressing arm 24. The arm 27 is
mounted to the LM actuator 26a supported by a bas&’so as to be movable via the fixed plate 26 along the
LM actuator 26a, and has 25 an inner suction passageway (not shown) which imparts 33 a sucking force
to the suction pad 25. The suction pad 25 is provided to hold the cut resin film 19 subjected to the half cut

under suction, and is slightly smaller in size than the aforementioned cut resin film 19 subjected 5 to the

half cut. The needle porg@gmim@ggg]g%g;m@%mg@iﬁ%@g\movable back and.force in the
[ 0

longitudinal direction of the arm. A needle is provided at the tip

the needle portion 28, and has a tip

pointed toward thej sonigespadet. th@Nezk theppidreesiniilna d ® stigected to the half cuyigs placed in a
predetermined position on the rest table 22 of the support film removing device 14 by the

at four corners and for placing thereon the cut res in
film 19 subjected to the half cut and sent by the
5 aforementionedtransferarm73,anservomotor-drive nLM
actuator 23, a pressing arm 24 extending upwardly, an
arm27havingasuctionpad25andupwardlyanddow nwardly
movable by vertically sliding a fixed plate 26 ther eof
bymeansofaservomotor-drivenLMactuator26a,a needle
10 portion28mountedtothisarm27movablybackand forth,
and a pinch portion 29 (not shown) movable in a
predetermineddirection. Theaforementionedrestt able
22 is horizontally movable by the slidable LM actua tor
23 provided under the rest table 22. The LM actuat or
15 23iscapableofmovinghorizontallybytransmittin gthe
rotationofaservomotor(notshown)servingasad riving
source to a built-in ball screw. The pressing arm 24
isprovidedunderthe suctionpad 25andbetweenth eleg
portions of the resttable 22, and is adapted to ex tend
20 toward the suction pad 25 when the rest table 22 mo ves
leftwardly as seeninthe figure to create aspace over
the pressing arm 24. The arm 27 is mounted to the LM
actuator26asupported by abase soastobe movabl evia
the fixed plate 26 along the LM actuator 26a, and h as
25 aninner suction passageway (not shown) which impar ts



transfer arm73, as indicatedby an arrow inFIG. 6. Then, the rest table 22 is moved to immediately under
the suction 15 pad 25. As indicated by an arrow in FIG. 7, the arm 27 is operated to move downwardly
until the cut resin film 19 intheaforementionedcondit%anisbrought into contact with the suction pad 25 and
held under suction by the suction pad 25. In that state, the suction pad 25 is 20 lifted upwardly. At this
time, the half-cut end portion of the aforementioned cut resin film 19 together with the support film 21
protrudes slightly from the suction pad 25 because the suction pad 25 is slightly smaller in size than the

cut resin film 19, J@@Kﬂﬂ%%@%‘r’sagﬁ%ﬁ%{bdfg tergraspdhgprotruding end porg(&ra A

25 is provided to hold the cut resin film 19 subjec ted
to the half cut under suction, and is slightly smal ler
insizethantheaforementionedcutresinfilml19s ubjected
5 to the half cut. The needle portion 28 is mounted to
the arm 27 so as to be movable back and force in th e
longitudinaldirectionofthearm. Aneedleispro vided
atthetipoftheneedleportion28,andhasatip pointed
toward the suction pad 25.
10 Next, the cutresinfilm 19 subjectedtothe half
cut is placed in a predetermined position on the re st
table 22 of the support film removing device 14 by the
transferarm73,asindicatedbyanarrowinFIG.6 . Then,
theresttable22ismovedtoimmediatelyunderthe suction
15 pad25. Asindicated by anarrowinFIG. 7, the ar m 27
isoperated to move downwardly until the cutresin film
19intheaforementionedconditionisbroughtinto contact
with the suction pad 25 and held under suction by t he
suction pad 25. In that state, the suction pad 25 is
20 liftedupwardly. Atthistime,thehalf-cutendpo rtion
of the aforementioned cut resin film 19 together wi th
the supportfilm 21 protrudes slightly fromthe suc tion
pad 25 because the suction pad 25 is slightly small er
in size than the cut resin film 19. The pinch port ion
25 29is provided to grasp the protruding end portion. A



34 pair of pinch lugs at the front end of the pinch portion 29 are opened and closed by an air cylinder of
the pinch portion 29 to perform a pinching operation. The pinch portion 29 has a rear end pivoting
downwardly about the 5 front end thereof. The entiré‘binch portion 29 is movable horizontally in a
diagonal direction of the cut resin film by an LM actuator 14a mounted to the support film removing device
shown in FIG. 3. After the pinch portion 29 grasps the protruding end portion of the cut resin 10 film 19,
the rest table 22 moves laterally, and the pressing arm 24 moves upwardly from the resultant space.
Then, the sucti%p%ql &ﬁm%&%’fﬁéﬁm%%%ﬂfﬁ&l mg}@&g portion of the cut regigfilm 19
therebetween to fix the end portion (FIG. 8).In that state, the 15 opposite side of the pinch portion 29 from
the grasped por@aris spevedl dowrwaelybaouatheynadienonnere the pinch portiopiagtgrasps the end
portion of the cut resin film 19, as shown in FIG. 9. This movement causes the end portion of the cut resin
film 19 graspedigytiee inch Rerfoition 29 ¢h imdep emiienardliydidim the pad surface ®fhhe suction pad
25, whereby a slit in the half-cut portion of the cut resin film 19 is widened to cause a crack. Then,

the pressing arPPS Y HALLRARALRIA N LHRMAN RIEr 4 RRRY s a partially enld?§ed view of 25 FIG.
9, the needge pl%?dgmgﬂ &ht%}% HP qﬁ%%ﬁ‘ﬁ?éﬂﬁweﬂ tj)% oﬁ??ﬁg pricks the slit in ther#g\llfé%q portion to make
e r

the slit larger and easy 1o tear therefrom. In that State, the pinch portion 29 moves as indicated by an
arrow in FIG. 1honberabyiyhe sUarRyb N diteitiba evtirrstup fd 19 together with thenend portion of the
cut resin film 19 is removed from the resin film 20. The needle portion 28 returns to the original position.
At this time, a niidjobyctidovbatiie aesirl dlenn20us tied whihe lseipgdreld on the suction pad 25 under
suction. After 10 the rest table 22 is moved to immediately under the suction pad 25, the suction pad 25 is
moved downwdRIFO %R HRY KA aMY BT HE e sin AifieDH @RI Suction is released®li#98reby the resin film
20 is placed on%t e rest talg e 22, '[hedrest table 2 2 with fﬂ’tlﬁ‘ res i[n film 2 O placed thereon 15 is moved
from immediately H3ePthe é"uBﬁ%rﬁ“de%ﬁ?o iﬁ\onﬁégpaf)ely Lhder {5 suction plate 73a OF the transfer arm

73. Then, fhe regin filg) 20ds danspadesbionheRravisiangllyagipated body forming block 4 by the

pressingarm24movesupwardlyfromtheresultants pace.
Then, the suction pad 25 and the pressing arm 24 ho Id
the end portion of the cut resin film 19 therebetwe en
to fix the end portion (FIG. 8). In that state, th e
15 opposite side of the pinch portion 29 from the gras ped
portionis moved downwardly aboutthe portionwhere the
pinchportion29 graspstheend portionofthe cut resin
film 19, as shown in FIG. 9. This movement causes the
endportionofthecutresinfilm19graspedbythe pinch
20 portion 29 to move downwardly from the pad surface of
thesuctionpad25,wherebyaslitinthehalf-cut portion
of the cut resin film 19 is widened to cause a crac k.

Then, the pressing arm 24 moves downwardly. As
shown in FIG. 10 which is a partially enlarged view of

25 FIG.9theneedleprovidedatthetipoftheneed] eportion



transfer arm 73. 20The provisionally laminated body forming block 4 (referring again to FIGs. 1 and 3) has
the function of overlaying the aforementioned resin film 20 on an uneven surface of a substrate having
protruding and recessed portions in a predetermine&gbositional relationship to 25 loos e ly attach the resin
film 2 0 to the protruding portions 36 of the uneven surface due to the viscosity of the resin film itself and
due to its own weight, thereby forming a provisionally laminated body (PL1). This provisionally laminated
body forming block 4 includes: 5 the transfer arm 73 shared with the aforementioned support film

removing blockgga&qug mavdng;iha eerin film 29.relshhy the syction plate 73a under;guction to a

predetermined position over an alignment table 30; a substrate ejection mechanism 74 for ejecting
substrates 10 38 iwifhguemen sasiaces anta ergrbynone basist the substrates 38 beigig placed in multiple
tiers within a substrate rack 33 movable upwardly and downwardly by a servomotor-driven LM actuator
33a; a guide railEsHFBCEUIFidoa S fortemes3Bsdiediedtfrdytiae subsWate rack 15 33 toithe alignment table
30; a CCD camera module 76 for recognizing the contour lines of the substrate 38 and the resin film 20

held by the suclidfi plate WBS GRYeNGEHBROAh A Gd RLHYhiEBh & dule not shown; dfd a S CARA

robot 32 fogtra@ﬁﬁﬁr{iggo%Q{Rgirs\iﬁﬂﬁllméagﬂaa&g%on of the cutre sin
film 19 is removed from the resin film 20. The nee dle
portion 28 returns to the original position. At th is
time, amajor portionoftheresinfilm20is left while
being held on the suction pad 25 under suction. Af ter

10 theresttable22ismovedtoimmediatelyunderthe suction
pad 25, the suction pad 25 is moved downwardly, and the
holding of the resin film 20 under suctionisrelea sed,
whereby the resin film 20 is placed on the rest tab le

22. Theresttable22withtheresinfilm20place dthereon
15 is moved from immediately under the suction pad 25 to
immediately underthe suction plate 73a ofthe tran sfer
arm 73. Then, the resin film 20 is transported to the

provisionally laminated body forming block 4 by the

transfer arm 73.

20 Theprovisionallylaminated body formingblock 4
(referring again to FIGs. 1 and 3) has the function of
overlayingtheaforementionedresinfilm20onanu neven
surface of a substrate having protruding and recess ed
portionsin apredetermined positional relationship to

25 looselyattachtheresinfilm20totheprotruding portions



20 body (PL1) 31 including the substrate 38 and the resin film 20 attached to the uneven surface of the
substrate 38 from the alignment table 30 to a transport film 34 in the end laminated body forming block 5
by holding the provisionally laminated body (PL1) 32%ith a chuck. 25In the aforementioned substrate
ejection 37 mechanism 74 in the position shown in FIG. 12 which is a partially enlarged view of FIG. 3,
the rotary motion of a servomotor 74c is converted into a horizontal motion of a substrate ejection arm
74a by an LM actuator 74b. 5 Using the force of this horizontal motion, the substrate ejection arm 74a

ejects the subsyiatps dRsiaed ke EWBQWe@@‘c@iRPO@%bV'O”e basis, as shayyn in FIG. 13 which

is a partially enlarged view of the provisionally laminated’body forming block 4 of FIG. 1. At this time, 10
the height of thejisnbsisate fiackudstis ieoolkel ek igH, switableyhreight by the servomotomgljiven LYE actuator
33a so that a substrate 38 stored in the uppermost tier is ejectedby the substrate ejection arm 74a. The
substrate 38 ejécty@Visnnpd slbsiaataddkoBy irhbdyed Wikile being 15 supported by the guide rail 75,
and is stopped substantiaIIZYin the center of the alignment table 30. At this time, two centering rods 30a

for each side oﬂf@’bﬂl@ﬁﬁﬂl {Q%@W8ﬁ8%?@ﬁr&/béﬂ%hr4dﬂﬂﬂgr 30d, and the suﬁ§f‘rate; 38 slides
over the lo ereﬁi1 89%%@9,3?915%% §%%&Y}’Ebﬂfhr§%%§§ﬁ?e¥%'r%dl4)- When the Sgﬁ%%tﬁ 38 is moved to

substantially the center of the alignment table e substrate ejection arm 74 es back to the
position shown fifinfr Ke mledsi AR IBEICE HRHNE I AtS AR e rasived|sowardly in preparagen for the
centering 25 of the substrate 38 so that the upper portions of the 38 centering rods 30a are higher in
vertical positionhtblaintthe rseilsstcaiter3glaDan T3a athdehanditie sulastrate rack 33 is upwardly moved by the
servomotor-driven LYE actuator 33a a distance corresponding to one tier of the storage 5 space of the
substrates 38 sESRAEHS FLIRPERRTE] Ah @ YSFRR MR AEXRBIfbSPate ejection. ThenBcentering bars
30c disposed insagjsat(%gﬁwt relat%'on to th% four siq% of the aliaréra]gg\ttrtable and having atpeescentering rods

30a mounted thetéon alide 16 éoﬁlremoee%e?rﬂfﬁ{andposcl’trigﬁecnn

10 38 with uneven surfaces on a one-by-one basis, the

substrates 38 being placed in multiple tiers within a
substrate rack 33 movable upwardly and downwardly b ya
servomotor-driven LM actuator 33a; a guide rail 75 for
guiding a substrate 38 ejected from the substrate r ack
15 33tothealignmenttable 30;aCCD cameramodule 7 6 for
recognizing the contour lines of the substrate 38 a nd
the resin film 20 held by the suction plate 73a und er
suction; an image recognition module not shown; and a
SCARArobot32fortransferringaprovisionallylam inated
20 body (PL1) 31 including the substrate 38 and the re sin
film 20 attached to the uneven surface of the subst rate
38 from the alignment table 30 to a transport film 34
inthe endlaminated bodyforming block5 by holdin gthe

provisionally laminated body (PL1) 31 with a chuck.

25 In the aforementioned substrate ejection



10 for the centering of the substrate 38 (the position indicated by dotted lines 30b in FIG. 12 and in FIG.
33 which is apartially enlarged view of FIGs. 12) , resulting in a condition shown in FIG. 15. As shown in
FIG. 13, a notch is provided in the upper end of the @Zlide rail 15 75 to prevent the centering rods 30a and
the guide rail 75 from interfering with each other at this time. In this manner, the substrate 38 is centered
in a predetermined position of the alignment table 30. Next, the aforementioned transfer arm 73 moves
the 20 suction plate 73a with the resin film 20 held on the back surface thereof under suction to over the
substrate 38 ceplered MR %riﬁpﬂ{@lﬁ@?ﬁ% meshanism &he 4-agkpator 73b) and ghorizontal transfer
mechanism (the LM actuator 73c), so that the substrate 38 and the resin 25film 20 are in opposed
relation, as showpantf: d6ladfelisma SEPTagnetia barasghmt which four units of e CCD camera
module 76 are mounted is moved horizontally into a space between the substrate 38 and the resin film 20
which are in oppéseelrvsiative atrisntonedtabdovie ah @ iaenidl actuator 76¢ drivembti@nservomotor 76d,
resulting in a condition shown in FIG. 17. A schematic cross-sectional view in this condition is shown in

FIG. 13. As indf&%?eWHﬁ@r&%?Hcﬁf&ﬂ?iﬁ@ Wﬁ'@s':%?ﬂ’i@aéﬁﬂ camera module f‘é'moqntgd on the
CCD camega 1%Qﬁ{%7tﬁ%fﬁr’@ead}ﬂgfgﬂgﬁgﬂ?a?ﬁ%?ﬁ% k{ﬁ:g\é : the substrate 38 a Elae resin film 20
re o that the dist

which are in oppose ation, and Is configured s ances from the CCD camera module 76 to
the substrate 33 jali dhearsuftig 26 3ie €qupkiedha fogatippatiof CCD cameras. gfThese COD
cameras are capable of bringing the four corners of the substrate 38 and the resin film 20 into view by
upward and downbeira @isoksidteas ne HyHhumeibatig astbieowpwardly or downwafeli§,. as indicated by
vertical dotted lines. Based on image information from the CCD 20 cameras in this state, a computer is
caused to recodm¥d ipld RRRGURHEBIBf as! CIRRE B UITH the resin film 20, IREBY calculating the
barycentric coolrdinate§ of th(? S bstrateb gC%rhdott}}_q éeq_ln wg%zlo Then, thﬁ r%Iei}gnment table 30 is

moved in the X,%'Qaaﬁ(q %O e Qtions y a Steppingmotor gsso that the
10 the height of the substrate rack 33 is controlled t oa
suitableheightbytheservomotor-drivenLMactuato r33a
so that a substrate 38 stored in the uppermost tier is
ejectedbythesubstrateejectionarm74a. Thesub strate
38ejectedfromthesubstraterack33ismovedwhil ebeing

15 supported by the guide rail 75, and is stopped

substantially in the center of the alignment table 30.
At this time, two centering rods 30a for each side of
the alignment table 30 are lowered by an air cylind er
30d,andthesubstrate38slidesovertheloweredc entering
20 rods30a(withreferencetoFIG.14). Whenthesub strate

38ismovedtosubstantiallythecenterofthealig nment
table 30, the substrate ejection arm 74a slides bac kto
the position shown in FIG. 12, and the centering ro ds
30aare movedupwardlyinpreparationforthe cente ring

25 of the substrate 38 so that the upper portions of t he



40 barycentric coordinates of the substrate 38 and the resin film 20 coincide with each other. After the
barycentric positions of the substrate 38 and the resin film 20 coincide with each other in the
aforementioned process, 5 the CCD camera bar 7613%s retracted to the position shown in FIG. 16 and the
suction plate 73a is lowered to the position shown in FIG. 18 for the purpose of producing
theprovisionallylaminatedbody (PL1) 31. In that state, the sucking force of the suction plate 73a is
stopped, 10 and the resin film 20 is overlaid on the uneven surface of the substrate 38, so that the resin
film 20 is Iooselé/qugpm%drga%é%%tm%égingﬁ&q%g]ﬁ fpnt and back surfaceg of the substrate 38
have protruding and recessedportions, the provisionally Tami nat ed body ( PL 1) 15 31 in which the resin
film 20 is attach@@ s bee HictBe. sufatesooh éha shh siiateud isdtutiallyproduced. Theggkhis provisionally
laminated body (PL1) 31 is flipped by a flipping mechanism not shown, and is placed again onto the
alignment table330s Thea/ dignadyethyittiopety201ptocedtidvs nepeated to attach theeledein film 20 to the
other surface. The chuck of the SCARA robot 32 holds and lifts the provisionally laminated body (PL1) 31
thus formed, amtPSAUR NGRS FFEFPHA BB eHHRIPHRESABIding down the pré@&Sonally laminated

body (PL 1, 25_31 | rmi it .the SCARA 41 robot 32 stops grasping the
provisionalﬁ)/ Iar%%l’rj?at&%gfgé%%?gﬂ)gﬁ% %%%%&%&ﬁﬁg%%ﬁé%}r?aﬂy laminated body’ (51) 31 onto the
transport film 34sse i} PP\IRORaNY ampkiatrd bpsies (PLith84, are arranged in two lines on 5 the
transport film 34 (referring again to FIGs. 1 and 3). The transport film 34 operates intermittently in

accordance withentepredsarz8iy stegp asedi peejacening kdpmridhe end laminated boely forming block 5

for the subsequent step. The transport film 34 is paid out from 10 a starting end roller 42, and is wound on
an ending end FfOIEE 4 SPRIB A iHHB R HidLIa: YR3OS @ plurality of (in thi§ &t ple, four)

provisionally Iarpoira%#eod b%ditraﬁe%z,?lpl %gﬁé:eed on éiée tt(reart%sI 8§ surface thereof,oasri\td sends the
provisionally lamina ed PSHESTIES ?L? o{ﬂepen Sarninats I%ody forming block ¥ ¥or

10 for the centering of the substrate 38 (the position

indicated by dotted lines 30bin FIG. 12 and in FIG .33
whichisapartiallyenlargedviewofFIGs.12),re sulting
in a condition shown in FIG. 15. As shown in FIG. 13,
a notch is provided in the upper end of the guide r ail
15 75topreventthe centeringrods 30a andthe guide rail
75 from interfering with each other at this time. In

this manner, the substrate 38 is centered in a
predetermined position of the alignment table 30.
Next,theaforementionedtransferarm73movesthe

20 suctionplate73awiththeresinfilm20heldonth eback
surface thereof under suction to over the substrate 38
centered by a horizontal transfer mechanism (the LM
actuator 73b) and a horizontal transfer mechanism ( the
LMactuator73c),sothatthe substrate 38 andthe resin

25 film 20 are in opposed relation, as shown in FIG. 1 6.



the next step. The end laminated body forming block 5 is a characteristic part of the present
invention, and includes: an enclosed space forming means capable of 20 receiving the provisionally
laminated body (PL1) 31 therein;andapressurelamin%%ingmeans (P1) forapplying pressure to the
provisionally laminated body (PL1) in non-contacting relationship in this enclosed space to form an end
laminated body (a laminating mechanism (El) ) . 25 As shown in FIG. 1, a depressurizing and pressurizing
42 tank 37 capable of freely switching between depressurization and pressurization is used in this
embodiment aspmeo’egc@égpcg}ﬂg?e{cgmi%mgﬁqﬁﬁfgtphﬁlr}gmt@ggovisionalIy lamingted body (PL1)
31 into 5 an end laminated body 36. As shown in FIG. 19, this depressurizing and pressurizing tank 37
includes an uppecpaterperiandifusnd adewarduate pastinoved Abaagmer plate portigy 66 has a lower
metal plate surface which is cut to define a recess. A rectangular heater plate 10 66a is provided in this
recessed portioi (5f AP appbepie purdcn BsLraie38 dnsthgl iesiation board 66b thi@rebetween. A
connection port 66¢ is connected to a vacuum suction device andthe like not shown (for example, a

vacuum suctio_r?&éWbi&,haa\r/ﬁdULﬂﬂF}eﬁﬁpaf&]?&Wo%ﬁﬁé‘?@ti%”iﬂ%?ﬁwﬁg, an air pressuf¥ing device, and
the like). Ag air AWEKF %r[}ga%p%/%%}%}%gg éseWS}ﬂ%‘f’%ra}r é%r}(a élae outer perlphem @(\5 the heater plate

66a. Like the upper pl%lte portion er plate portion 67 has an upper metal plate surface which is
cut to define a 2R see8hgioresidnawlan Maaien plate §fadpmpigyided in a recess 70 which is this recessed
portion of the lower plate portion 67, with a thermal insulation board 67b therebetween. In the
aforementioneccno@isree ci coaheetiom poit 67cd# ico mehatecttohavacuumsuctiondevide 25 and the like
not shown (for example, a vacuum suction

13. As indicated by a horizontal dotted line in FlI G.
13, the CCD camera module 76 mounted on the CCD cam era

10 bar 76b is in an intermediate position between the

substrate 38 and the resin film 20 which are in opp osed
relation, and is configured so that the distances f rom
theCCDcameramodule76tothesubstrate38andth eresin
film 20 are equal to the focal length of CCD camera S.

15 TheseCCDcamerasarecapableofbringingthefour corners
of the substrate 38 and the resin film 20 into view by
upward and downward prism shutters or by illuminati ng
eitherupwardly ordownwardly,asindicated by vert ical
dotted lines. Based onimage information from the CCD

20 camerasinthisstate,acomputeriscausedtoreco gnhize
the contourlinesofthesubstrate 38 andtheresin film
20, thereby calculating the barycentric coordinates of
the substrate 38 and the resin film 20.

Then, the alignment table 30 is moved in the X,
25 Y and o directions by a stepping motor 30g so that the



43 device, a vacuum regulator, atmosphere inlet piping, an air pressurizing device, and the like), and an
air intake and supply channel 69 is provided around the outer periphery of the aforementioned heater
plate 67a. The 5 connection port need not be provid‘é?j for each of the upper and lower plates as
mentioned above, but may be provided for only one of the upper and lower plates. A recessed channel is
provided in the upper surface of the lower plate portion 67 so as to surround the heater plate 67a. 10 A
seal material 71 including an 0-ring and the like is disposed in the recessed channel. The lower plate
portion 67 is m%‘éﬁ?@ew}’l"@({gb’r&ﬁ%@’éﬂ%@@%QYaﬂé"é'Qé?\lﬂﬂﬂ gylinder 59. The lowey plate portion 67 is
moved upwardly from the position shown into intimate 15 contact with the upper plate portion 66, with the
seal material 7 ¥itherebeinege withea the inwer plate thetian/6é and the upper platgtpertion 66 are in
intimate contact with each other, the aforementioned recess 70 becomes an enclosed space Z. The
provisionally lam@satesthboefytRe(Puh§Bates s8lnectdbeo esenstdpo? @epressurization and the step of
pressurization in non-contacting relation,shigby means of the pressure laminating means (P1) within this

enclosed spacé?'&?ﬁ?cW%ﬁﬁ@@%@Hﬁﬂﬁ. %Wﬁdv%jwe&%teps will be des€riBed in detail by
taking 44 gs an,exapple annstance; ﬂ@k?ﬁ&%&?oﬁtﬁ%tﬁo%l?{%ﬂed by providing syrfgge-mount

light-emitting elements disposed In predetermined spaced apart relation and serving as protrudingportions
38c on a board3gh @ ciglfgRe Hirulated IsHdstERigsandaeengiictor pattern, with rgggssed portions
38d defined between the protruding portions 38c, is usedas the substrate 38 havi ng protrudi ng and
recessed portiopssarahinhvelvch thiel Grol/dionaliy laumpatedbodydiPt. 1) 31 such that thegresin film 20 is 10
overlaid on the uneven surface of the substrate 38 is formed into the end laminated body 36. The provis
ionally laminateid B (PeDRYY pRtet AR BRIPSH: filRiBatis transported as iféfd8ted by an arrow in
FIG. 19, and is R]oesistiorl(ed bf:tween t{heeusp&%r nlatFaPé"'}?”'% nd the

ucking force of p ais stopp ed,

10 andtheresinfilm 20is overlaid on the uneven sur face
ofthesubstrate 38,sothattheresinfilm20is| oosely

attached to the substrate 38. When both the front and

back surfaces of the substrate 38 have protruding a nd
recessedportions theprovisionallylaminatedbody (PL1)

15 31inwhichtheresin film 20 is attached to one of the
surfacesofthesubstrate38isinitiallyproduced. Then,

this provisionally laminated body (PL1) 31 is flipp ed

by a flipping mechanism not shown, and is placed ag ain

onto the alignment table 30. Then, the aforementio ned

20 processisrepeated to attach the resin film 20 to the

other surface. The chuck of the SCARA robot 32 hol ds
andliftstheprovisionallylaminatedbody(PL1)31 thus
formed, and swivels around from that position. The n,
afterholdingdowntheprovisionallylaminatedbody (PL1)

25 31inapredetermined position, the chuck of the SC ARA



15 lowerplateportion 67 so as to be in face-to-face relation to the recess 70 for the enclosed space Z. The
provisionally laminated body (PL1) 31 in this position is in such a condition that the resin film 20 is
overlaid on the uneven surface of the substrate 38 afid is loosely 20 attached to the upper surfaces of the
protruding portions 38c. The pipes between the connection port 66¢ or 67c of the depressurizing and
pressurizing tank 37 and the vacuum suction device are closed by valves (not shown). With the pipes
between the connection ports (66¢ and 67c) 25 and the vacuum suction device closed by the valves, the
45 hydraulic cypggg@gsq)@ﬁg%tpa%m ?NSMBW%W@'MaIﬂﬁHF}%Q?erper plate portioanQand the lower plate
portion 67 into abutment with each other, with the seal’ material 71 therebetween, so that the recess 70 of
the lower plate Erparfign GaneephRioes the enekiseshsPBCrRIAhi Adtdis hiene, the provisionally laminated body
(PL1) 31 is in contact with neither the upper plate portion 66 nor the lower plate portion 67. With the
enclosed spacd ZLfbyaken ththedlass petiiderdfaotaatnmvisiction device (not shewaljyand 10 the
connection ports 66¢ and 67c are opened, so that vacuum suctioning within the enclosed space Z is

performed. At th%”%%@ﬂrﬂ@,dfﬁé ré\;i%i%zﬂfflafﬁmga HbH’;‘?O(_I{"Df)%l is heated by ti?&' upper and lower
heater platgs G%emg@[%g%@{?mﬁ)g (?8?&?9”%2 %%%th%dgﬁgu e(,gj 15 temperature. T_Phe(p, since the

provisionally laminated 1is heate er a reduced pressure, the resin film 20 of the

provisionally larginated hesys(Fd 4 )idh 1S Seftrnackts it ienpiatiuging and recessed pojtions of the
substrate 38. Further, the entire perimeter of 20 the edges of the resin film 20 adheres to the entire
perimeter of theapedpienakepdttan ep tes sunifzice sfeharslibptiete B8. This creates airenclosed space (S)
between the resin film 20 and the substrate 38 to form a provisionally laminated body (PL2) (72) having
the 25 enclosed $ate 1) eACtHE iR etha iy EHIBHIB MBC K S EPtlosed space
(S),Iiketheenclosekc)iggacezw?rear nd, is in aéc{cﬁ%eﬁlﬂrizg% c%ndition. It should be noted that the

S ntsiep: etranspo idout rom
reference characters within par%ntheses SPRGL ShdwR > Ahe holds true for ref€?ehce characters

within 10 astartingendroller42, andiswound on an ending end

roller 43. This transport film 34 operates, with a

plurality of (in this example, four) provisionally

laminatedbodies(PL1)31placedonthetransports urface
thereof, and sends the provisionally laminated bodi es
15 (PL1) 31 to the end laminated body forming block 5 for

the next step.
The end laminated body forming block 5 is a
characteristic part of the present invention, and
includes: an enclosed space forming means capable o f

20 receiving the provisionally laminated body (PL1) 31

therein;andapressurelaminatingmeans(P1)fora pplying
pressure to the provisionally laminated body (PL1) in
non-contacting relationship in this enclosed space to
formanendlaminatedbody(alaminatingmechanism (E1)).

25 Asshownin FIG. 1, a depressurizing and pressurizi ng



5 parentheses to be described below. After the provisionally laminated body (PL2) (72)
havingtheenclosedspace (S) is formed, the depressurized condition of the aforementioned enclosed
space Z is decreased while the heating of the heateflf)lates 66a and 10 67a are maintained, whereby a
stepwise or continuously high air pressure condition is achieved. Specifically, the end laminated body
forming block 5 has a control function of controlling applied pressure, such as operating a vacuum
regulator to control the air pressure 15 in the aforementioned enclosed space Z to an air pressure

intermediate be@i‘fﬂ?@ﬁé’é‘ﬁ%r@ %@qr@w§mﬁgm@gr]e§§%ew stopping the vacuum suction of the upper

plate portion 66 and the lower plate portion 67 and then introducing the atmosphere into the
aforementionedjepelosadt isparen2énd, presBirthertioaduesegl ameassurized gas such as compressed air
into the aforementioned enclosed space Z, as required. Thus, controlled pressure and heat are applied to
the provisionallg tabsidarenbadyt(RLEN ¢TRyedtshrcinie! mhe @meRsesl pace (S) between the resin 25 film

2 0 and the substrate 3 8 of the provis ionally laminated 47 bod}y PL 2) (72) is in the depre s sur i zed
condit ion as staRRIHEIEN PR IHRGMEERiNgis b esyihdintdined, the enclosdB@ace Z in the

depressurizing r i7i is. br ' p ked.condition. This 5 ¢reates a
difference él airgpﬁrzegscﬁfg %{éﬁv%geﬁég%paggsg%ﬁy gn@oﬁ%?g{o%bgq ; and the enclosegd space (S)). This
created air presgeipecifgrenaeHausRS HiRirsAG i@l thr paavisionally laminaggehbpdy (PL2) (72) to
be forced hard from outside into intimate contact with the 10 substrate 38 in such a condition that the
resin film 20 copipletedy fitheamoainireg @aterecdssed poioas of the substrate 88p€hen, the
aforementioned heating rigidly attaches the resin film 20 to the substrate 38 in such a condition that the
resin film 20 coRIBIEEYT IS HREHEP DAY HHA rBEREBHTFRFEINE of the substrate 28] so that the end

laminated bOdyig’%liR {Srgg?ldrie arecess. Arectangular heater pl ate
10 66ais provided in this recessed portion of the upp er
plate portion 66, with a thermal insulation board 6 6b
therebetween. A connection port66c¢is connected t oa
vacuumsuctiondeviceandthelikenotshown(fore xample,
avacuumsuctiondevice,avacuumregulator,atmosp here
15 inletpiping,anairpressurizingdevice,andthel ike).
An air intake and supply channel 68 is provided aro und
the outer periphery of the heater plate 66a. Like the
upper plate portion 66, the lower plate portion 67 has
an upper metal plate surface which is cut to define a
20 recess. Arectangular heater plate 67ais provided in
arecess 70 whichis thisrecessed portion of the | ower
plate portion 67, with a thermal insulation board 6 7b
therebetween. In the aforementioned manner, a
connectionporté7cisconnectedtoavacuumsuctio ndevice
25 and the like not shown (for example, a vacuum sucti on



The end laminated body 36 formed in this manner is sent out of the depressurizing and pressurizing tank
37 by the intermittent operation of the transport film 2034 (with reference to FIG. 3). Next, the
operation of laminating the substrate and the resin fifth together by using the laminating apparatus A
according to the aforementioned embodiment will be described sequentially. 25In the cutting block 1 (with
reference to FIG. 2), 48 the resin film with the support film and with the cover film is sent from the unwind
roll 6 in the direction of an arrow, and the cover film is removed from the resin film with the support film by
part of the rem(b\@ig@tg @a@u‘ﬂmﬁ‘@ﬁ’éﬂ 3?&?@“95‘5%?\%%@%@?{@ film and the res’igrg I Im with the
support film is achieved. The removed cover film is wound and stored on the take-up roll 7. On the other
hand, the resin 4ilrp itk thie isigeranicdd na sl thé i €) Rredatesimined size by the dis¢rditer 8 to become 10
the cut resin film19. The cut resin film 19 is transported by the transport conveyor 11 to the subsequent
precure block 2and supptiiecprsvieée Gk (ravis edtaesimtliih e Digtprecured. Specifically, the cut resin
film 19 on the 15 transport conveyor 11 is heated by circulating high-temperature air produced by the

blower fan 12a BRURAE YRk PP BRAIARR LAS BIEURIZISRERr the transport convEYBr 11 so as to be
semi-hardefpedC(gg%tggﬁg%ﬁoom%@qﬁj@r r%iﬁgwﬁaggﬁgﬂﬁpe retention d“”%{ﬂbe peating 20 in the
i e

depressurizing and pressurizing tan e precured cut resin film 19 is transpor deby the transport

conveyor 11 to ) ayRsegHaRs e ihmagariRg hlestad-He she support film rempadng block 3, the
operation

foronly one of the upper and lower plates. Arece ssed

channel is provided in the upper surface of the low er

plate portion67 soastosurroundthe heaterplate 67a.
10 A seal material 71 including an O-ring and the like is

disposed in the recessed channel. The lower plate

portion 67 is movable upwardly and downwardly by a

hydraulic cylinder 59. The lower plate portion 67 is
moved upwardly from the position shown into intimat e
15 contact with the upper plate portion 66, with the s eal
material 71therebetween. Whenthelowerplate por tion
67andtheupperplateportion66areinintimatec ontact
with each other, the aforementioned recess 70 becom es
anenclosed space Z. The provisionally laminated b ody
20 (PL1) 31 is subjected to the step of depressurizati on

and the step of pressurization in non-contacting

relationship by means of the pressure laminating me ans
(P1) within this enclosed space Z to become the end

laminated body 36.

25 Thesestepswillbedescribedindetailbytaking



49 resin film 19 is performed by the half cutting device 13 and the support film removing device 14. First,
the precured cut resin film 19 is transferredonto the mounti ng pad 18 of the half cutting device 13, and a
cut (half 5 cut) is made in the cut resin film 20 and aﬁ”‘upper portion of the support film 21 by the cutting
edge 15 (with reference to FIGs. 4A and 3). This portion in which a cut is made is referred to as a half cut
point. Next, the cut resin film 19 subjected to the half cut is held 10 under suction by the suction pad 25 of
the arm 27 of the support film removing device 14 (with reference to FIG. 7). Part of the cut resin film 19

protruding from&?%ﬁ\é&%‘?ﬂg?@%@%@ﬁr%@iRWH%%%HQ%Q@%‘B{BF’OW) is graspegly;the pinch portion

29 and pulled toward the 15 opposite end portion of the cut resin film 19 (with reference to FIG. 11),
whereby the regip fito\20i 0f tbercat efia ditm lighis oul @irth e hati entgpoint. The support film 21 is removed
from the end portion forward of the half cut point, and only the resin film 20 remains on 20 the suction pad
25. The remainihigpresiedfilm P® tesermio edespaessh agar prevagionadip daminated body forming block 4
(with reference to FIG. 1). In the provisionally laminated body forming block 4, one of the substrate 38

stored in the subSHMRIRSRROIEEH IR RRSIAGARHPBBER R tier is ejected orft6!HIENE0 alignment table
30 by the sgbstgq{q%g%bi{%ra @ﬁﬁ@?ﬂ?é“a%%r %‘k%h%’i&%t@%%%%‘? \lﬁil(der suction by thehsuction plate 73a
IS e

of the transfer arm rought into opposed relation to substrate 38 on the alignment table 30, 5
and the barycenlie BesHi ¥y 9 HResu b sleatecB i Bnresin JilBird@iare cause to coingide with each
other. Thereatfter, the holding of the resin film 20 under suction by the suction plate 73a is released, and
the resin film 20 & tvedait osutedssiisisaless tedirebintipe 10 provisionally latminditegl body (PL1) 31 is
formed. The formed provisionally laminated body (PL1) 31 is transferred onto the transport film 34 by the
SCARA robot 32N818 8 38R tBAHECE oM eHE NMBESY IBHYHorming block 5. 1Y

laminated body (PL1) 31 such that the resin film 20 is
10 overlaid on the uneven surface of the substrate 38 is
formedintotheendlaminatedbody36. Theprovisi onally
laminated body (PL1) 31 placed onthe transportfil m 34
istransported as indicated by anarrowin FIG. 19, and
ispositionedbetweentheupperplateportion66an dthe
15 lowerplateportion67soastobeinface-to-face relation
to the recess 70 for the enclosed space Z. The
provisionally laminated body (PL1) 31 in this posit ion
isinsuchaconditionthattheresinfilm20isov erlaid
ontheunevensurface ofthe substrate 38 andislo osely
20 attachedtotheuppersurfacesoftheprotrudingpo rtions
38c. The pipes between the connection port 66c¢ or 67cC
of the depressurizing and pressurizing tank 37 and the
vacuumsuctiondevice are closed by valves (notsho wn).
Withthepipesbetweentheconnectionports(66can d67c)
25 andthevacuum suctiondevice closed by the valves, the



15The provisionally laminated body (PL1) 31 sent to the end laminated body forming block 5 is positioned
in the enclosed space Z (with reference to FIG. 19) of the depressurizing and pressurizing tank 37, and is
initially subjected to a depressurizing process while 6?réing heated. 20 Thus, the resin film 20 of the
provisionally laminated body (PL1) 31 is softened and can no longer maintain the sheet-like shape
because the support film 21 has already been removed therefrom. As a result, the resin film 20 fits the
protruding and recessed portions of the substrate 25 38. As the heating and the depressurizing process

51 proceed, then%trié% ﬁggwi%tgégg%%ggggggjmmvfgm@%adheres to the enire, perimeter of the

peripheral portion of the surface of the substrate 38. The provisionally laminated body (PL1) 31 hence
becomes the 5 greVigiveapyalany oatiech Bady P tze (dR)einprieipthe enclosed space (fphnin the
depressurized condition is created between the resin film 20 and the substrate 38. Next, the
depressurized éoHaiobintthersnoidszacseioe Z \witthé eleppdssalizing and pressuzing tank 37 is 10
cancelled. The pressure in the enclosed space Z is_changed to atmospheric pressure, and is further

increased. ThisAgPREE PRLYEHR /P THE LRBIERPSFAY PSIANA Teceives the provEdifally laminated body

(PL2) (72) Qerjjgrﬁgna%l}eggg ?ngi fﬁ(gré%eczgﬁrq_%rﬁggg@ isA}ﬁﬁ:gqated between thq%eespaces (the
. This

enclosed space Z and the enclosed space created air pressure difference causes the resin film
20 softened by fiahing 19 5hand cemede biimatie coriact Wikbihe protruding and kgegssed po rtions of
the substrate 38, thereby rigidly 20 attaching the resin film 20 to the substrate 38. In other words, the
resin film 20 is laithnadeth & the sulystrapead38 pomborcéltactind eclationship with any poeton of the
depressurizing and pressurizing tank 37 without the creation of microvoids between the resin film 20 and

the 25 substrat®38¢ RIS HEdnnkf! tTHE @ AR GiARAEARBBEyOoTPed the
valvesbetweenthevacuumsuctiondevice (notshown )and
10 theconnectionports66cand67careopened,sotha tvacuum
suctioningwithintheenclosedspaceZisperformed . At

the same time, the provisionally laminated body (PL 1)

31 is heated by the upper and lower heater plates 6 6a

and 67a previously controlled at a predetermined

15 temperature. Then, since the provisionally laminat ed
body (PL1) 31 is heated under a reduced pressure, t he
resinfilm 20 of the provisionally laminated body ( PL1)
3lissoftenedtofittheprotrudingandrecessedp ortions
of the substrate 38. Further, the entire perimeter of

20 the edges of the resin film 20 adheres to the entir e
perimeter of the peripheral portion of the surface of
the substrate 38. This creates an enclosed space ( S)
between the resin film 20 and the substrate 38 to f orm
a provisionally laminated body (PL2) (72) having th e

25 enclosed space (S). At this time, the aforemention ed



36 is formed from the provisionally laminated body (PL1) 31. In this manner, the laminating
apparatus A according to this embodiment laminates the resin film 5 20 along the protruding and
recessed portions of the substrate 38 in non-contact‘llﬁg relationship. Thus, if the degree of protruding and
recessed portions of the substrate 38 is relatively large as in a wiring circuit board with an optical
semiconductor element mounted 10 thereon or if the degree of protruding and recessed portions of the
substrate 38 is small and the spacings between the protruding and recessed portions are small, the

laminating app%rﬁgﬂgg%@glgg\@e@g,rm ggﬁggggﬁ%%té\tﬁpéﬁgrm to the substrate, fhgreby laminating 15

the resin film and the substrate together without the creation of microvoids. Also, the laminating apparatus
A is capable of ganistngpiee Silm tbigkoaas ioitheterin e A6 teonforming to the substrgte having the
protruding and recessed portions to be a uniform thickness on a 20 stricter level. This laminating
apparatus A actievetesavierphiarsptexsithinpdie Msedatarcobthe apparatus besigsendepressurization
and pressurization are carried out by the same apparatus. It should be noted that this laminating

apparatus A is J&ﬁlﬁ%?&@%ﬁ%ﬁlfﬁé b B G5 APRFRSUB TRVt also for other applications, 53
andisin paytic %wﬁﬁ{ggfg ?8%1@ eB%Wnd PDP boards. In the aforementioned

| GOLLFD . i
embodiment, the transport film 34 (with reference to FIG. 1) is used to transport 5 the provisionally

laminated body (PL1) 31afriorRyveie e diaspaihmaydh day examplieras follows. The lower plate portion
67 of the depressurizing and pressurizing tank 37 of FIG. 19 in the end laminated body forming block 5 is
made leftwardiharmthgtieerar thgs! itttz e ef 80i séos et leftleardly from the positiosushaeen in FIG. 1. The
provisionally laminated body (PL1) 31 is directly set on the slidable lower plate portion 67 by using the
SCARA robot 320RAdI e Wes Braeepich? 87d<cretiRned fPaReddtermined position. Similarly, the end
laminated 15 b%dey 36 may be. taﬁglan out.in the% foll wir}% manner g’he lower plate portion 67 of the

depressurizing anarSraeSs%quk}HS a%lz%‘af'irs]gsﬂdtﬁa ward| gsesseeen in FIG. 1, and aﬁgtrﬁ%r SCARA robot is

used to difgctlydake,puiiReneamh BMNALE Bpdsab i Iie slixwaiga e need for gy

highairpressureconditionisachieved. Specifica Iy,
the end laminated body forming block 5 has a contro I

function of controlling applied pressure, such as

operatingavacuumregulatortocontroltheairpre ssure
15 intheaforementionedenclosedspaceZtoanairpr essure
intermediatebetweenavacuumandatmosphericpress ure,
orstoppingthevacuumsuctionoftheupperplatep ortion
66 and the lower plate portion 67 and then introduc ing
the atmosphere into the aforementioned enclosed spa ce
20 Z, and further introducing a pressurized gas such a S
compressed air into the aforementioned enclosed spa ce
Z,asrequired. Thus, controlledpressure and heat are
appliedtothe provisionallylaminated body (PL2) ( 72).
At this time, the enclosed space (S) between the re sin
25 film20andthesubstrate38oftheprovisionallyl aminated



20 the space for installation of the transport film 34 to make efficient use of the installation space of the
apparatus, thereby achieving savings in space. Also, the need for the transport film and costs for
discarding the same is also eliminated. This also acléi?eves 25 reduction in costs. 54 In the
laminating apparatus A according to the aforementioned embodiment, depressurization and
pressurization are carried out by using the same depressurizing and pressurizing tank 37 for the
formation 5 of the end laminated body 36. However, a depressurizing tank and a pressurizing tank may

be separately dﬁﬁ%ﬁﬂ%fﬁ@i%%ﬂ?m%éeﬁ&ﬁ&ﬁ%ion’ so that depreggufizgtion and
v .

pressurization are share he tanks. Unlike the single depressurizing and 10 pressurizing tank, the
depressurizing tdvandihel pteRseriziogdasls pceysigdrhapaigiiedin this manner reghiee losses of time
for switching between depressurization and pressurization to achieve the increased efficiency of
manufacture. 18ThiodegdBa0eZiiytpeoteseispeitonmad dprewsprovisionally laminaiedbody (PL1) 31
intheendlaminated body forming block 5 in the Iaminatingﬂaé){paratus A according to the aforementioned

embodiment. HEPES, IThBrAYSRUSSLRAR] SroteLe A& ABIG T cdssarily be 20 perforfi®d, depending on
the degree§f flg%(gbailtig/%g gggﬁ&mm é)q easrgqlpa% g&pﬁéﬁﬂﬂ% gé the pressurizing %réjgggg. Itis, however,

preferable to perform the depressurizing process which have a tendency to provide an end laminated

body having a higles e85 o HtEeda FerOaRESsS@space (9)). This
created air pressure difference causes the resin fi Im
20 of the provisionally laminated body (PL2) (72) t obe
forced hard from outside into intimate contact with the
10 substrate 38insuch acondition thatthe resin fil m 20
completelyfitsthe protrudingandrecessed portion s of

the substrate 38. Then, the aforementioned heating

rigidly attaches the resin film 20 to the substrate 38
in such a condition that the resin film 20 complete ly
15 fitstheprotrudingandrecessedportionsofthesu bstrate

38, so that the end laminated body 36 is formed.

The end laminated body 36 formed in this manner
issentoutofthe depressurizing and pressurizing tank
37 by the intermittent operation of the transport f ilm

20 34 (with reference to FIG. 3).

Next, the operation of laminating the substrate
and the resin film together by using the laminating
apparatus A according to the aforementioned embodim ent
will be described sequentially.

25 Inthecuttingblock1(withreferencetoFIG.2),



Further, a pressure laminating means (P3) for attaching (laminating) the periphery of the resin film 20 to
the substrate 38 by the use of the flexibility and adhesion of the resin film 20 which are increased by the 5
heating treatment is used for the formation of the pré@isionally laminated body (PL2) (72) having the
enclosed space (S) in the end laminatedbody forming block 5 in the laminating apparatus A according to
the aforementioned embodiment. Alternatively, a 10 frame-shaped pressing means for positively
attaching (laminating) the periphery of the resin film 20 to the substrate 38 may be provided in the

depressurizing gnd,BESSHAAPIHARNE 37 e mevNadmpwaLdly and downwardly by a.support arm to

press the periphery of the resin film. 15 This shortens the time required for the formation of the
provisionally lamiraiedbadi (i d (Awaalsceensyeesitbe thermeticity of the provig ienally laminated
body (PL2) (72), thereby improving the intimate contact between the resin film 20 and the substrate 38
during the formaticyy Zvefathe dreidameniiked iIsoeyBe.cThisqaripeears of the resin film 8éh be attached to
the substrate without the heating treatment for the formation of the provisionally laminated body (PL2)

(72), dependind B8R YHL/pe BHRRE THLM AP M QIR ERRBY I heating treatment HBLEl 25 not

necessaril){:)_be qu%%eéksggar aﬂ?g%qf&g%éwmﬁﬁiﬁﬁ%@ws B according t%r%r%%her embodiment of

the presentinvention is shown In partially enlarged views of FIG. 21 are shown in FIG. 34

(the blocks 1 ang)anthiss bffpodfilihsRirE®ed antheram dhis laminating appargtsBris such that the

support film removing block 3 In the laminating apparatus A (with reference to FIG. 1) of the
aforementionediémizodivoent as dispeesktanvith. t Sheaifically /th®©laminating apparatush# includes the
support film removing block 3 10 for removing the support film 21 from the cut resin film 19 (the resin film
with the supporP i@ haBacis: rFstie iBgveld & pR3tARANG AMd Secessed portions of fi# substrate 38 is
relatively small, the sug(i)ort film 2](il need no{ be %@%\ﬁ?{jérbéji n‘g;té/cbe laminated to the substrate 15 38

while being atté[ghaeg 5 ﬁteerrénsllﬂeﬁ n%'ﬁﬁ,bsyo {hea aprovisional ﬂamlnatedbody(PLl) 46Oorpgprovisionally

laminatedhigody; (RL A} 31prifnieemeth dhig LLayifiongdy laminated body (PL1)4G g5 theprovisionally

laminated body (PL2) (81) is pressurized in hon-contacting
by the transport conveyor 11 to the subsequent prec ure

block 2.
Inthe precure block 2, the cut resin film 19 is
precured. Specifically, the cut resin film 19 on t he

15 transport conveyor 11 is heated by circulating

high-temperature air produced by the blowerfan 12a and
theductheaterl2bwhichareprovidedunderthetr ansport
conveyorllsoastobesemi-hardened(B-staged)to such
adegreeastohaveselfshaperetentionduringthe heating
20 in the depressurizing and pressurizing tank 37. Th e
precuredcutresinfilml9istransportedbythetr ansport
conveyorlltothesubsequentsupportfilmremoving block
3.
Inthesupportfilmremovingblock3,theoperatio n
25 of removing the support film 21 from the precured c ut



20 relationship, whereby an end laminated body (93) is provided. In this case, the need for the
aforementioned support film removing block 3 is hence eliminated.
apparatus B are identical with those of the Iaminatinégapparatus A as mentioned 25 above except that the
support film removing block 3 is 57 dispensed with. Identical parts are designated by like reference
numerals and characters, and will not be described. The laminating apparatus B further includes a
suction-plate-equipped flipping table 35. The 5 suction-plate-equipped flipping table 3 5 has the function

of flipping the pFSQHﬁﬂrﬁ%é%"me%éﬁ tg%lqi{gqﬁ%p@g{m%%%isurface of the cut resin film 19 under

suction on the suction plate 73a of the trans

Parts of this laminating

rarm 73. This allows the substrate 38 to be in opposed

relation 10 to thexraaimthles2@ sorfaice 0& thevsnyesinddm4l9 minsthe alignment table 3Qe This laminating
apparatus B produces effects similar to those of the laminating apparatus A, and is reduced in size as

compared with Erie ¢annsidetitig s pinafistrabeleiuedoholhminating apparatus 16 dides not include the

support film removing block 3.
present inventi®iftfs
blocks 1 anéd 2)
of the removal of the support fi

A laminating apparatus C according to a further embodiment of the

RUANR BRY 99t IRiERI anARged SHEVEdf FIG. 22 are showh in FIG. 36 (the

d g%%'(%iﬁﬁ%@@ﬁ@&hﬁima t(%ﬂ%r}ﬂ Q’é}%% Jaminating apparatl.gsfoﬂi%lg'ows a modification

In the suppor

oving block 3 in the

orementioned laminating

apparatus A (Wi fieéeseniie file- 2k phhenlaminatgdearpatiausfthas a depressurizing function of

placing the 25 space between the resin film 20 with the support film

10

15

20

25

reference to FIGs. 4A and B). This portion in whic
cutis made is referred to as a half cut point. Ne
the cutresin film 19 subjected to the half cutis
under suction by the suction pad 25 ofthearm 27 o
supportfilmremoving device 14 (withreferenceto
7). Part of the cut resin film 19 protruding from
suction pad 25 (an end portion near the half cut po
isgraspedbythepinchportion29and pulled towar
opposite end portion of the cut resin film 19 (with
referenceto FIG. 11), whereby the resin film 20 of
cutresinfilml9iscutatthehalfcutpoint. Th

film 21 is removed from the end portion forward of
half cut point, and only the resin film 20 remains

thesuctionpad25. Theremainingresinfilm20is

tothe subsequent provisionally laminated body form

block 4 (with reference to FIG. 1).

Intheprovisionallylaminatedbodyformingblock

4, one of the substrate 38 stored in the substrate

33 whichliesinthe uppermosttieris ejected onto

ha
Xt,
held
fthe
FIG.
the
int)

dthe

the
esupport
the
on

sent

ing

rack

the



58 21 and the substrate 38 of the provisionally laminated body (PL1) in the enclosed space Z under a
negative pressure, a heating function of heating the r’Er)qrovisionally laminated body (PL1), and a pressure
laminating means 5(P2) of forming a provisionally laminated body (PL1) or a provisionally laminated body
(PL2) in which the substrate 38 and the resin film 20 with the support film 21 of the provisionally laminated
body (PL1) are integrated together (a laminating mechanism (E2)). 10 Specifically, this laminating
apparatus C forms the provisionally laminated body (PL1) 46 or the provisionally laminatedbody (PL2)
(81), with the s%q@q{ﬁqum ?éb‘i’é@@Wt%tQGt{gﬁié‘tglg]&Qi Aneh theigafter removes the gypport film 21 to
form an end laminated body 15 (94). The laminating apparatus C includes the cutting block 1, the
precure block 27 theTrievisionfiliy [2omis adech beoydotivigybinckd, the support film egiwaving block 3, and
the end laminated body forming block 5, which in turn are disposed in the order named from upstream
(the 20 cutting bledk 13 anditherisaesier@nhe é3dsanvnatddbodp forming block 5) intbeetbw direction
indicated by the arrow, as shown. It should be noted that SCARA robot 32 and the like are not shown in

FIGs. 22, 36 arl® B O &S ths FatFd ol BAURR BRLLARE lock 25 2 are substhtially similar in
constructiog to ghoi?h%f a%yggrﬁfr%éﬁ%%@ﬁigﬁg%ﬁwénggBgt r%ag%tlés A. ldentical or coggsponding parts
e y i

in the blocks land 2 are gnate e reference numerals and characters, and will not be described.
theresinfilm20arecausetocoincidewitheacho ther.
Thereafter,theholdingoftheresinfilm20under suction
bythesuctionplate 73aisreleased,andtheresin film

20 is overlaid on the substrate 38, whereby the

10 provisionally laminated body (PL1) 31 is formed. T he
formed provisionally laminated body (PL1) 31 is
transferredontothetransportfiim34bytheSCARA robot
32, and is sent to the subsequent end laminated bod y

forming block 5.

15 Theprovisionallylaminatedbody(PL1)31sentto
the end laminated body forming block 5 is positione din
the enclosed space Z (with reference to FIG. 19) of the
depressurizingandpressurizingtank37,andisini tially
subjectedtoadepressurizingprocesswhilebeingh eated.

20 Thus, the resin film 20 of the provisionally lamina ted
body(PL1)3lissoftenedandcannolongermaintai nthe
sheet-likeshapebecausethesupportfiim2lhasal ready
beenremovedtherefrom. Asaresult,theresinfil m 20
fitstheprotrudingandrecessedportionsofthesu bstrate

25 38. As the heating and the depressurizing process



5The provisionally laminated body forming block 4 in this laminating apparatus C includes a flipping
mechanism 92 for flipping the cut resin film 19 subjected to the half cut in the half cutting device 13 so
that the support film 21 is positioned upside and the Yesin 10 film 20 is positioned downside (with
reference to FIG. 36). Then, the cut resin film 19 is overlaid on the uneven surface of the substrate 38 and
is attached thereto to provide the provisionally laminated body (PL1) 46. When the substrate 38 has
protruding and recessed portions 15 on the opposite surfaces thereof, the provisionally laminated body
(PL1) in which EHEEE?Wefthﬂ'g &ﬁ%{@%fq@ggggg%q Rposite surfaces of thgssbstrate 38 is
formed by initially attaching the cut resin film 19 so that the resin film 20 surface is in contact with 20 one
of the surfaces it adbstratr i clbereafierifippne theepdistrate 38, and repeasingrtie aforementioned
operation on the other surface of the substrate 38. The aforementioned provisionally laminated body
(PL1) 46 is pladeerbart tlagspufefienad3 32 sams isaterdportée into a contact laminating device 60 47
(with reference to FIG, 23). This contact laminating device 47 expands an upper flexible sheet 48 like a

kind of balloon, PAQY 'SR 8y AL RALBBA Fdr BrR L Ae AR RCHBASmination. The Ht§rementioned 5

provisionally lamj PL1) 46 | ' 0 ination process by the contact
laminating %/eviré]égﬁgt%%%ﬂ:\é&aehi%eag??vﬁggiﬁmdg%Q%W%&E@?&a1 ) 46 in which tt%a substrate 38 and
the resin film 2@ wétl dee PR tEM R It Qi biessaiedAegaibat (@dHgssure 10laminatirg means (P2)).
As shown in FIG. 23, the aforementioned contact laminating device 47 includes an upper plate portion 49

and a lower plate qateidh & eldret ippes ipl diten0teord 4B ehsishes toaver metal plate surf&e which is cut to
define 15 a recess. A rectangular heater plate 49a is provided in this recessed portion of the upper plate
portion 49, withNEHeHifaf FRAGEHA HRAFP 2B HER R BEIP SBESupper flexible shé¥ ™8 is mounted to
the upper plateforftiﬂél 43). Like the. upper Ida\te ortion 49 []ge ||<° r 20
plateportion5lis orme %ya%é%ﬁ%ijart'é' r,}kqeactan%h ar re'éfggp A S1a'R provided in a recess formed in the
upper metgy platg seiEiacs. orihie ipwes plats RAdim elbewiinsd therpakinsulation board 51b therebetween.
A lower elastic sheet 50 is mounted to the lower plate

changedtoatmosphericpressure,andisfurtherinc reased.

This applies pressure to the enclosed space Z which

receives the provisionally laminated body (PL2) (72 )
therein. As aresult, a difference in air pressure is
15 created between these spaces (the enclosed space Z and

the enclosed space (S)). This created air pressure

difference causestheresinfilm 20 softened by hea ting
tofitandcomeintointimatecontactwiththeprot ruding
andrecessedportionsofthesubstrate38,thereby rigidly
20 attachingtheresinfilm20tothesubstrate38. | nother
words, the resin film 20 is laminated to the substr ate
38 in non-contacting relationship with any portion of
thedepressurizingand pressurizingtank 37 without the
creationofmicrovoidsbetweentheresinfilm20an dthe

25 substrate 38. In this manner, the end laminated bo dy



25 portion 51. The upper plate portion 49 is switchably 61 connectable to an air pressurization device
(not shown) andto avacuumsuction device (not shown). Whenpressure is applied through an opening
channel 54 and a piping connection port 49c to a gaszportion 52 between the upper 5 plate portion 49 and
the upper flexible sheet 48, the upper flexible sheet 48 is expanded like a balloon toward the lower plate
portion 51. In FIG. 23, the reference numeral 44 designates a frame-shaped stop plate for the flexible
sheet, and 45 designates a stopper therefor. 10 On the other hand, the lower plate portion 51 is
ponnected to th§6‘{§?HHﬂ%ELFF?S'IWH‘F@MS%@BBQWY%{Pﬂﬁ‘Q%EFHHHVed upwardly by a dﬁlullc cylinder 50'
into abutment with the upper plate portion 49, thereby forming ah enclosed space 53 between the upper
plate portion 493and the lower 15 plate portion 51, with a seal material 55 therebetween. When the
depressurization through the piping connection port 49c of the upper plate portion 49 is stopped and air is
supplied while the providibitaisy raaminatedisotBniPiat)nas ap peizivhé resin film 20 with 20 the support film
21 is attached to the aforementioned substrate 38 is vacuum suctioned within the enclosed space 53

through an opeRffPERLGHED 58/ 53R PHIRG RolMBEHS HAAESTESHY fihe lower plate portfdn 51 and through
the opening ch 4 t ipi Q i 0 5.0 pper plate portion, 49, the upper
flexible she%et gq%'i?%@%p%%ﬁ 'ﬁéﬂ@' ()Jr}t{llo?r? %f%alfsé% sol(jrrﬁa?ggpg}net ed toward the encr%osed space 53
because of a diffgrrea dBRITPFRTREHPLENAEN dNa@AR Pprtiomad and the enclosed space 53. This

expanded upper flexible sheet 48 causes 5 the clamping (lamination) of the substrate 38 and the cut resin
film 19 with the theppegrilendl ptogeiberg Tdvelloeee sHastipshieetsHofhas the function of kedficiently
substrate 38 isrelatively large asinawiring cir cuit

board with an optical semiconductor element mounted

10 thereon or if the degree of protruding and recessed

portions of the substrate 38 is small and the spaci ngs
betweenthe protrudingandrecessedportionsaresm all,
the laminating apparatus A allows the resin film to
sufficientlyconformtothesubstrate therebylami nating
15 the resin film and the substrate together without t he
creationofmicrovoids. Also,thelaminatingappar atus
Ais capable of causing the film thickness of the r esin
film20conformingtothesubstratehavingtheprot ruding
and recessed portions to be a uniform thickness on a
20 stricter level. This laminating apparatus A achiev es
savingsinspaceduringtheinstallationoftheapp aratus
becausedepressurizationandpressurizationarecar ried
outbythesameapparatus. Itshouldbenotedthat this
laminating apparatus A is useful not only for seali ng
25 oftypicalprintedboardsbutalsoforotherapplic ations,



transmitting the pressure from the expanded upper flexible sheet 48 to the substrate and to the cut resin
10 film19withthe support film 21. This contact lamination process causes the provisionally laminated body
(PL1) 46 in which the substrate 38 and the cut resin1im 19 with the support film 21 are initially loosely
attached to each other to become the provisionally laminated body 15 (PL1) 46 in which the cut resin film
19 with the support film 21 is firmly attached by pressure and fixed to the protruding surface of the
substrate 38 so that the cut resin film 19 with the support film 21 and the substrate 38 are integrated
together. It shoyld g m'qtsgrﬁi@}me%%ﬂfpfgmg@gm 4, eQRIACE lsupination process is pggformed for the
purpose of integrating the aforementioned cut resin film 19 and the substrate 38 together, and does not
necessarily prowige Hereneased. space (S) between the cut resin film 19 and the substrate 38. However,
25 the contact lamination process may be adapted to provide 63 the provisionally laminated body (PL2)
(81) including the enclodedpaterF)eTihie pecvisidrodi thenprovistoaatip ddminated body (PL2) (81) in this
step shortens the time reqguired in the end laminated body 5 forming block 5 to be described later. Also,

the aforementid 18834 EYELA i1 ARC IREH Ral iR SGSHH AT21 and is low in corf&fhability and in
flexibility, dges Oéé.\lot\bﬁli%rrfg\wmi?l%(?e@ﬁga?/% pr@r%&mq_'gv\t]}é% %ubstrate 38 so tigmy by the
a utl

aforementioned contact nation process; eld relatively flat. The transport film 34 which
places thereon gag d$RAKEY BECViSIoBRMI@INaad IRpries tReLL46 each subjected ¢ the contact
lamination process so that the substrate 38 and the resin film 20 with the support film 15 21 are integrated
together stops miavengoampd Akt ivedepttes puoidsigratly peirssared bodies (PL1) 46zamgne to over a
cooling plate 57 of a water cooling type, as shown in FIG. 22. Thus, the provisionally laminated bodies
(PL1) 46 are cod1BKIALHTd GobliliyHeRrBeMARRIGARIBIMGND0 the provisionall§WRihated bodies (PL1)
46 are sent on gigpne-a -Ot?re baa] é%gﬁa Eﬁ‘% %l'i fiIrlir)ndretr)novinégi block 3 by a SCARAI Irgbot not shown. The

S
resin film 20 is prevean e(lje towrﬁwbe}"ng Stk andbrékeh %irl]Jring the removal of tRd support film 21

because th afpsemantinnae RetREKisianaly daminiadHedies (Rtd) 46 are cooled. The

provisionally laminated body (PL1) 31 is directly s et
ontheslidablelowerplateportion67byusingthe SCARA
robot 32, and the lower plate portion 67 is returne dto
apredeterminedposition. Similarly,theendlamin ated
15 body 36 may be taken out in the following manner. The

lower plate portion 67 of the depressurizing and

pressurizingtank37isslidrightwardlyasseenin FIG.
1, and another SCARA robotis usedto directly take out
theendlaminatedbody36. Thiseliminatesthenee dfor
20 the space forinstallation of the transport film 34 to

make efficient use of the installation space of the

apparatus, thereby achieving savings in space. Als o,
theneedforthetransportfilmandcostsfordisca rding
the same is also eliminated. This also achieves

25 reduction in costs.



64 support film removing block 3 includes a support film removing device 58. As shown in FIG. 24, this
support film removing device 58 includes an unwind roll 60 for unwinding a removal tape for adhering to
the support film 5 21 to remove the support film 21, ﬁfb rolls t and u and a take-up roll 61 with a driving
device (not shown) for winding up the support film 21 together with the removal tape, a pressure roll 62
for bringing the removal tape into pressure contact with the support film in a 10 predetermined position,
and a suction table 63 horizontally movable by a servomotor-driven LM actuator 64 and for holding the

provisionally laminated Wﬁqﬁéﬁhrﬁi}]ﬁﬁﬁ@%ﬂpﬁm‘ﬁqﬁg- Ana@@of'i_gms,t@@ﬁgference character v designates

a guide roll for the removal tape. 15 The aforementioned provisionally laminated body (PL1) 46 sent to

this support filmarereevingidewacepdoisdians wyeldpeceealingplatednd (with reference to FIG. 22) for a
fixed time period. Thus, the resin film 20 of the provisionally laminated body (PL1) 46 is cooled 20 to be
rigidly attachedneesrusiassieitea88.aeese o shbwn AICheSameeh is a plan view of FIG. 24, for the

purpose of remaving the support film 21 from the provisionally laminated body (PL1) 46, a SCARA robot
not shown rotateSRAESSHIVFIIRIIAER S HATESAVKPL T HE™E through 45 degre®&tPlace the

provisional Ia?]i[}%%q] cﬁgrﬁﬂ% é@b%)dslgé)ntﬁ %%egg?%eeﬁ e SE‘h'%, The provisionallgynl minated body

(PL1) 46 is held under suction by the suction ta e suction table 63 is moved to the position

shown in FIG. 24nkiaer Al EsBiassigealkaRds Brovegaavarsly toward the proysignally
laminatedbody (PL1) 46 onthe suctiontable 63 so that the removal tape lying between the provisionally

laminated bodyupiii 46 sarditde wressesaroll 62 ¢s &3 pi@ssaretbantact with the support film 21 on the 10

provisionally laminated body (PL1) 46 surface. With the pressure contact maintained, the suction table 63

is slid to the poSiBBFESITNIA IR PIRNILRHE 858 deRHAGGE-GRPERD MY dctuator 64. At thid'me, the nip rolls

t and u are driv $Q that a Ienl%th of thF removal tape.equal EP the 15 distance the suction table 63 is slid
o P sPAT

n
is wound up. In?ﬁ'nri]s manne'}(,efhe %usﬁrﬁg AP2T oM (Ze'B \E}iglonally laminated body (PL1) 46 is removed

together wigh the,reragval tgrame that adyrvidionalyJainaigripady (PL 1) (65) is obtained. In FIG. 25,

the removal tape being
pressurizing tank provided separately in this manne r

reduce losses of time for switching between
depressurization and pressurization to achieve the
increased efficiency of manufacture.

15 The depressurizing process is performed on the
provisionallylaminatedbody(PL1)3lintheendla minated
body forming block 5 in the laminating apparatus A
according to the aforementioned embodiment. Howeve r,
the depressurizing process need not necessarily be

20 performed,dependingonthedegreeofflexibilityo fthe
resin film 20 and the conditions of the pressurizin g
process. Itis, however, preferable to perform the
depressurizingprocesswhich haveatendencyto pro vide
anendlaminatedbodyhavingahigherdegreeofint imate

25 contact.



20 unwound from the unwind roll 60 and wound on the take-up roll 61 is not shown. The provisionally
laminated body (PL1) (65) obtained by removing the support film 21 is returned onto the transport film 34
by the SCARA robot not shown. Then, the provisiongﬁy laminatedbody ( PL 1) 25(65) is transferred by
the transport film 34 to the 66 subsequent end laminated body forming block 5. The end laminated
body forming block 5 has the function of pressurizing the provisionally laminatedbody (PL1) (65) obtained
by removing the support film 21 to 5 form the end laminated body 36. Like the laminating apparatuses A
and B according to the aﬁgwg&qp%oapgsgmogmﬁ{gﬁ,n i%@gﬁng apparatus C uses the
depressurizing and pressurizing tank 37 capable of swiiching between depressurization and
pressurization Eitas ihegenelnaestisppan dqsatinm srgaistierrekanging the provisionally@aminated body
(PL1) (65) into the end laminated body 36, and similarly changes the provisionally laminated body (PL1)
(65) into the endldmihatsuibeiig(ed)d BpteHidcathpfitithélexdldsedspace 15 Z of the sfareinentioned
depressurizing and pressurizing tank 37, the grovisionally laminated body (PL1) (65) is subjected to

depressurizatioﬁdanﬁfﬁﬂb%@fd% g EniA @%ﬁf%‘f{%ﬁﬁp&rpition such that¥ﬁBer§:-sir) film 20
adheres toéhe Rro&rméj%r# ﬁﬂﬁ%ﬁirg{eﬂ%ﬁ%ﬁtrﬁtg %Qr%%ﬁ%ﬁ S(f.rt]ﬁlét'on such that the resin film 20 loosely

fits the uneven sﬁap and finally into a condition such that the entire perimeter of the
edges of the regip{jig ZPapghaiamie e msdipheialportiom el thg syeface of the substrate 38. In this
manner, 25 the provisionally laminated body (PL1) (65) is formed 67
enclosedspace(S)intheendlaminatedbodyformin gblock
5 in the laminating apparatus A according to the

aforementioned embodiment. Alternatively, a

10 frame-shaped pressing means for positively attachin g
(laminating) the periphery of the resin film 20 to the
substrate 38 may be provided in the depressurizing and
pressurizingtank37andbemovedupwardlyanddown wardly
byasupportarmtopresstheperipheryoftheresi nfilm.

15 Thisshortensthetimerequiredfortheformationo fthe
provisionallylaminatedbody(PL2)(72),andalsoe nsures
thehermeticityoftheprovisionallylaminatedbody (PL2)
(72),therebyimprovingtheintimatecontactbetwee nthe
resin film 20 and the substrate 38 during the forma tion

20 oftheendlaminatedbody36. Theperipheryofthe resin
filmcanbeattachedtothesubstratewithouttheh eating

treatment for the formation of the provisionally
laminated body (PL2) (72), depending onthe type of the
resinfilm. Insuchacase, the heating treatment need

25 not necessarily be performed.



into an provisionally laminated body (PL2) (82) having the enclosed space (S) between the resin film 20
and the substrate 38 which is in a depressurized condition similar to that of the enclosed space Z
therearound. 5Next, the enclosed space Z of the deﬁpessurizing and pressurizing tank 37 is pressurized
and heated, whereby the resin film 20 loosely fitting the protruding and recessed portions of the substrate
38 in the provisionally laminated body (PL2) (82) completely fits 10 the protruding and recessed portions
of the substrate 38. Then, the aforementioned heating rigidly attaches the resin film 20 to the substrate

38, with the resin film ZQ\I‘EQ'E‘,QI H?ﬁi HE\QFFE%B%@Q%W p@i@gﬂ%ﬁf&he substrate 38.rThus, the end

laminated body (94) is 15formed. cording to this laminating apparatus C, a relatively simple
method using themesival iepa s pseddntiemavedhesstepartfilm@1 from the provisignally laminated
body (PL1) 46 because the substrate 38 and the 20 resin film 20 of the cut resin film 19 in the
provisionally lamiriedt lsdtie (PangesbrfiemioddHerd Y@ eirowthér by the contact lamikation process. Also,
the cut resin film 19 having the support film 21 is overlaid on the substrate 38 to form the provisionally

laminated body?(‘ﬂ’f_tf')eéfépﬁbsﬁﬁg, gh@w&@gﬂ&'léﬁﬁm#&%imqining 68 chardtfttic of the support
film 21 pre%ent%she{ﬁglgéFHm %@%ﬁﬁaﬁ%ﬁﬂ%ﬂ%gm&% &rﬁﬁég_ecomlng wrinkled ]ﬁl%#)léor% the resin film 20

to be overlaid on’the substrate e maintaining the planarity. With the resin of the cut resin
film 19 maintaining tbe 8laRgHY ER A dpaliRensihigaie Sditthealamination procesgypiipr to the removal of
the support film 21 clamps and integrates the cut resin f ilm 19 and the substrate 38 together . Thus, after
the support filmr2feis reradedel Ghdl jesin Hina 0 1 és praneshied redinbecoming wrinkletd and maintains
the planarity relative to the substrate 38. In this manner, the resin film 20 free from wrinkles is overlaid on
the substrate 385td ISRRAGE the ibPov RN MiniddR daBIRALMYL) (65) . This provides the end laminated

body (94) 15 in WhIC};J atpues tR'F#«%%%Segfthﬁeesr%%bn?W%%grg’mn?)c\)/ri% gl]"B'Iform and in which rl(osmlcrovmds are
e supstrate 38.

created betweePRE FESIR filh 20 Gy oc

10 forremovingthesupportfilm21fromthecutresin film
19 (theresinfilm with the supportfilm). However , if
the degree of protruding and recessed portions of t he
substrate 38 is relatively small, the support film 21
neednotberemoved,butmaybelaminatedtothesu bstrate

15 38 while being attached to the resin film 20, so th at
aprovisionallylaminatedbody(PL1)46oraprovis ionally
laminatedbody(PL2)(81)isformed. Thisprovisio nally
laminated body (PL1) 46 or the provisionally lamina ted

body (PL2) (81) is pressurized in non-contacting
20 relationship, whereby an end laminated body (93) is
provided. Inthiscase,theneedfortheaforement ioned
support film removing block 3 is hence eliminated.
PartsofthislaminatingapparatusBareidentical
with those of the laminating apparatus A as mention ed

25 above exceptthat the support film removing block 3 is



The contact laminating device 47 is used in the support film removing block 3 of the laminating apparatus
20 C according to the embodiment of the present invention. Instead of the contact laminating device 47,
an apparatus such as a contact laminating apparatu§777 (FIG. 26) and a contact laminating apparatus 78
(FIG. 27) and the like may be used. The use of the contact laminating apparatus 25 77 provides the
provisionally laminated body (PL1) 46 69 in which the resin film 20 with the support film 21 and the
substrate 38 are integrated together. Also, the use of the contact laminating apparatus 78 provides the
provisionally Ia@fEB@%QSWtﬂD.L?&éﬁﬂil&ﬂﬁ%@aﬂé%‘%ﬁbﬁ g’{@d%lyin which the spaceg;pgtween the resin
film 20 and the substrate 38 is placed under a negative pressure. The contact laminating apparatuses 77
and 78 are serve fyesscappanatuaes st arerazpalle of @reaisebt eentrolling the spacing between the
upper and lower 10 pressing plates. Thus, the contact laminating apparatuses 77 and 78 are capable of
easily controllingetbier thigknedsed thin paBig &ilrp 2t THB tubhacsi ieninating apparatusgke®7 and 78 may be

configured to

10

15

20

25

a suction-plate-equipped flipping table 35. The
suction-plate-equippedflippingtable35hasthefu

of flipping the precured cut resin film 19 to hold
support film 21 surface of the cut resin film 19 un
suctiononthesuctionplate 73aofthe transferar
This allows the substrate 38 to be in opposed relat
to the resin film 20 surface of the cut resin film

on the alignment table 30. This laminating apparat
B produces effects similar to those of the laminati
apparatusA,andisreducedinsizeascomparedwit
laminatingapparatusAbecausethelaminatingappar

B does not include the support film removing block

A laminating apparatus C according to a further

embodimentofthe presentinventionisshowninFIG
andpartiallyenlargedviewsofFIG.22areshowni

36 (the blocks 1and 2)andin FIG. 37 (the blocks

5). This laminating apparatus C shows a modificati
oftheremovalofthesupportfilm2linthesuppor
removing block 3 in the aforementioned laminating
apparatus A (withreferencetoFIG.1). Thelamina
apparatusChasadepressurizingfunctionofplacin

space between the resin film 20 with the support fi

nction
the
der
m73.
ion
19
us
ng
hthe

atus

.22,
nFIG.
3and
on

tfilm

ting

gthe



perform a pressurizing process in non-contacting 15 relationship in their own enclosed spaces without
moving the provisionally laminated body (PL1) 46 and the provisionally laminated body (PL2) (81) from
the contact laminating apparatuses 77 and 78 to othet apparatuses (for example, the depressurizing and
pressurizing tank 20 37 and the like) after the provisionally laminated body (PL1) 46 is obtained using the
contact laminating apparatus 77 or after the provisionally laminated body (PL2) (81) is obtained using
the contact laminating apparatus 78. This achieves further shortening of the 25 manufacturing steps and

savings in spacgqfar e, @Q&B@ﬁ%@%%ﬁﬂ%&%@@mﬁaﬂ% compared with the lamingtigg apparatus C.

As shown in FIG. 26, the aforementioned contact 5 laminating apparatus 77 includes an upper plate

portion 85 provisleghwith a yublre &h aodallewat plate poekan Bégerevided with a rubber 83'.The upper
plate portion 85is provided with an upper heating platen 102 and a

pressure,aheatingfunctionofheatingtheprovisi onally
laminated body (PL1), and a pressure laminating mea ns
5 (P2)offormingaprovisionallylaminated body (PL1 ) or

a provisionally laminated body (PL2) in which the
substrate 38 andtheresinfilm 20 with the support film
21 of the provisionally laminated body (PL1) are
integrated together (a laminating mechanism (E2)).

10 Specifically, this laminating apparatus C forms the

provisionally laminated body (PL1) 46 or the

provisionallylaminatedbody(PL2)(81),withthes upport
film 21 attached to the resin film 20, and thereaft er
removesthesupportfiim2ltoformanendlaminate dbody
15 (94). Thelaminating apparatus Cincludes the cutt ing
blockl,theprecureblock2,theprovisionallylam inated
body forming block 4, the support film removing blo ck
3,andthe end laminated body forming block 5, whic hin
turn are disposedinthe order named from upstream (the
20 cutting block 1) to downstream (the end laminated b ody
forming block 5) inthe flow direction indicated by the
arrow, as shown. It should be noted that SCARA rob ot
32 and the like are not shown in FIGs. 22, 36 and 3 7.
Ofthese,thecuttingblocklandtheprecurebloc k

25 2aresubstantially similarin constructiontothos e of



cartridge heater 102, with an upper thermal insulation material 100 therebetween. The lower plate portion
86 10 is provided with a lower heating platen 103 and a cartridge heater 103', with a lower thermal
insulation material 101 therebetween. The rubbers 83 and 83' are mounted to surfaces where the upper
and lower heating platens (102 and 103) are opposed to each other. A frame-shaped 15 upper vacuum
frame 104 having an air exhaust and supply channel 90 is mounted through a seal material 105 to the
upper plate portion 85. A lower vacuum frame 107 is mounted through a seal material 106 to the lower
plate portion 865 H?Sr'@?ﬁ@hﬁ%ﬂé‘ﬁne{mmﬁtw aﬁﬁ%??:{ﬂpéeﬁgo fiamg:107dhavinga sealjnaterial 107c on
its upper surface is mounted through a lip packing 107b to a fixed frame 107a so that the aforementioned
fixed frame 107@rinfittagh it gpaveieHeane K ah dRisedbe movable frame dighddedifted upwardly by a
spring not shown. The lower plate 25 portion 86 is moved upwardly by a joint 84 connected to 71 a ball
screw driven by kkev@ttsircedthaetiadésuppbe vameher fraand W4 and the lower vagaum frame 107
come into engagement with each other, with the seal material 107c therebetween, whereby an enclosed
space 79 is defied8S5EREN the upper plate portion 85 and the lower plate portion 86. This enclosed
space 79 i%connected a{,mep?\g\(j%%%tﬁ Qﬂ]ﬁﬁlﬁ%'& Bga?rﬁgllrg%é&)bqﬁchgyum suction device not shown

S

(for example, a vacuum suction device, d vacuum regulator, atmasphere inlet piping, an air 10
pressurizing dejicgiangdrihediked Wheselna depferrusizedinppeidon or a pressurized condition is
created in the enclosed space 79. Thus, after the provisionally laminated body (PL1) 46 is put into the
aforementionedreschesedrspacer 19ipi ngtireontaet il tSlatibnship with the rubjeert88 of the upper
heating platen 102, the enclosed space 79 is depressurized so that the lower heat ingplaten 103 is moved
upwardly to thelBd8idirthewid intke@alb6 Uit da¥iprobikivPdily laminated body (PL&)Y 46 is
pressurized in 3 de ressuriiﬁcrjn cﬂwdition..tzo Thciisuprol\éigesnt {an%rpvisionally laminated body (PL1) 46 in

which the resin filmn l%/?{ﬁ e sup'pS POAM AN THE SaDStrate 38 are integrated togert]her. The support
film 21 is g@movaf, 85 18R HEEe FOTHER PRRINGHth reference to F IG.
36). Then,thecutresinfilml9isoverlaidonth euneven
surface of the substrate 38 and is attached thereto to
providetheprovisionallylaminatedbody(PL1)46. When
the substrate 38 has protruding and recessed portio ns

15 on the opposite surfaces thereof, the provisionally

laminated body (PL1) in which the cut resin film 19 is
attachedtoeachoftheoppositesurfacesofthesu bstrate

38 is formed by initially attaching the cut resin f ilm
19 sothatthe resin film 20 surface is in contact with

20 one of the surfaces of the substrate 38, thereafter
flipping the substrate 38, and repeating the
aforementioned operation on the other surface of th e
substrate 38. The aforementioned provisionally
laminated body (PL1) 46 is placed onthe transport film

25 34,andistransportedintoacontactlaminatingde vice



provisionally laminated body (PL1), and pressurization 25 is done in non-contacting relationship, whereby
the end 72 laminated body is obtained. Like the aforementioned contact laminating apparatus 77,
the aforementioned contact laminating apparatus 7&fhcludes an upper plate portion 88 provided 5 with
the rubber 83, and a lower plate portion 89 provided with the rubber 83', as shown in FIG. 27. Further, a
pressing portion 87 for rapidly bringing the entire perimeter of the edges of the cut resin film 19 and the
like into intimate contact with the peripheral portion 10 of the surface of the substrate 38 is mounted to the

lower surface Oﬁ%HHPQFe}?@ﬁ%@fHB?@ '%t)!t Lﬁmg%fgﬁ:{lgﬁltég}mwform a releasing PLRERSS such as coating

with fluororesin and the like on a surface of the pressing portion 87 which contacts the cut resin film 19
and the 15 like beorisgmd tha god aleasabdityndé i prassing portion 87 from thepid resin film 19 and
the like. The lower plate portion 89 is moved upwardly by the joint 84 connected to the ball screw driven
by the servomotdrballeeshyad eneldibe syacn 8y & idsfind® between the upper 20 plate portion 88 and
the lower plate portion 89. The enclosed space 80 is connected at an air intake and supply channel 91 to

a vacuum suctiBREFSVES Hb? Lrfteh! oY RaHRTbIe! B8/ AL IFMENIRE evice, a vacuum regulator,
atmospherg inlz)trgmg] n%ﬂf%%ﬁ%éﬁgiﬁ?a%eﬁ%&aﬁ'g %SSIL@@)Q%I? ,dwhereby a depres%wized condition or
in the enclos i

a 73 pressurized condition 1s create d space us, this contact laminating apparatus

78 provides not0stys thetEeNisiRiepiBEier pedy: dRtddr48riN vghich the resin film i@ with the support
film 21 and the

device47tobecometheprovisionallylaminatedbod y(PL1)
46 in which the substrate 38 and the resin film 20 with
the supportfilm 21 areintegrated together (apres sure
10 laminating means (P2)).
As shown in FIG. 23, the aforementioned contact
laminating device 47 includes an upper plate portio n49
and a lower plate portion 51. The upper plate port ion
49hasalowermetalplatesurfacewhichiscutto define
15 arecess. Arectangular heater plate 49a is provid ed
inthis recessed portion of the upper plate portion 49,
with a thermal insulation board 49b therebetween. The
upper flexible sheet 48 is mounted to the upper pla te
portion49. Liketheupperplate portion49,thel ower
20 plateportion5lisformedbyametalplate. Arec tangular
heater plate 51ais provided in a recess formed in the
uppermetalplate surface ofthelowerplate portio n51,
with a thermal insulation board 51b therebetween. A
lower elastic sheet 50 is mounted to the lower plat e
25 portion 51. The upper plate portion 49 is switchab ly



5 substrate 38 are integrated together but also the provisionally laminated body (PL2) (81) with the
support film 21 in which the space between the resin film 20 and the substrate 38 is placed under a
negative pressure. The support film 21 is removed, 8% required, from the 10 obtained provisionally
laminated body (PL1) or (PL2), and pressurization is done in non-contacting relationship, whereby the
end laminated body is obtained. Examples of the removal tape for use in the support film removing
device 58 of the laminating apparatus C 15 according to the embodiment of the present invention include

a protective f””?:@ﬁh‘@@'t&%ﬂe?Hiﬁﬂ'&iwlﬁ‘ﬁﬁéghwfaﬁt@i?d’é\ﬂ@mmgt‘("a‘cer to form a thirg)\f\illﬂg and the like, and

a removal tape for use in the removal of a dicing tape. In particular, SCOTCH polyester tape No. 3305 20

manufactured ynJtoaitasiw Sl timitadvans eorsieheaive napenpade of a rubberelsgsed adhesive material
such as ELEP HOLDER ELP BT-3 1 5 and the like manufactured by Nitto Denko Corporation are
preferably useds applied Ahgabgtnage pgnine:iehiealyahifeastdteuding and 25 recessed@ortions is in

particular preferably used as 74 the substrate 38 having the protruding and recessed portions for use in
the present inv&BIE EHPIEE BF QrHap BBéy@ﬁFﬁ:?lﬁfg"&ﬁq_rEbeooard such that lifH& mitting elements

(LEDs) dis%ose | }ﬂ P te (?it%nlige apﬁceegéaﬁdgétfpegghqughggg E§é‘{in9 as protruding p%réions 38a (having
ely e

a height of approxim 0 lam) are pro on the insulativeboard38b (havinga thickness of
approximately b M RGEe BE ERSIR) §& LesAMARE Aba like ms shown in FIG. 284w ang an LED board
such that surface-mount 10 light-emitting elements (LEDs) are surface-mounted on the board 38b to
serve as the prolreithngppitoe P 8B8coih&ling raFisig23o ftappedeimately 1.35 mm) disposed in
predetermined spaced apart relation (FIG. 203). In addition, the substrate 38 is prefer ablyused for apr int
ed 15 board haling & phftd AL SIS ARaTHs fRePSHS P RRIAHE YAminated board fé¥use in a build-up

process such that substrate has relgtively small protruding angd recessed portions. Therefore, the
laminating appgf%%(ﬁépgcscﬂo?gitngapogt%té §r%ss'gﬁ]tai{r1$/5eﬁt%r? g’ 8#38&&87&’ used 20 for the sé'aling of a

semicondygtor geviceRRdheanalardeyrle thRREptRELinLef & gemiconductor chipsyiaeg mounted on an

organic board, the sealing of an LED device, the sealing of a solar cell, the formation of a resist layer of a

board for use inatsemaonducturcaorl&&iaa (not shown), and is mo ved
upwardly by a hydraulic cylinder 50’ into abutment with

the upper plate portion 49, thereby forming an encl osed
space53betweentheupperplateportion49andthe lower

15 plateportion51, withaseal material 55therebetw een.

When the depressurization through the piping
connection port 49c of the upper plate portion 49 i s

stopped and air is supplied while the provisionally

laminated body (PL1) 46 in which the resin film 20 with
20 the support film 21 is attached to the aforemention ed
substrate38isvacuumsuctionedwithintheenclose dspace
53throughanopeningchannel56andapipingconne ction
port 51c of the lower plate portion 51 and through the
opening channel 54 and the piping connection port 4 9c

25 oftheupperplate portion 49, the upperflexible s heet



25 optical device and a solar cell, and the like. 75 A resin composition having properties excellent in
adhesion, insulation, adhesiveness, and hot melt is suitable for the resin film 20. Examples of such a resin
composition include resin films (resin compositions)ﬁo;zprepared by mixing a stabilizer, a hardener,
coloring matter or dyestuff, a lubricant and the like in a thermosetting resin, a thermoplastic resin and the
like. Specific examples of the resin composition include silicone resins, polyimide resins, epoxy resins,
acrylic 10 resins, and compositions prepared by adding various inorganic fillers to these resins. Examples

of the aforemergg)ragqrqujrgﬁlgip 65'5‘?@5 Wﬂ)ﬁeﬁﬁ@i%i%@g&%‘gwﬁ% Honductive fillers, fillers excellent in

electrical conductivity, coloring agents such as carbon 15 blacks inaddition to silica,
finepowdersilicacaminacfinrsaent pajensds suah ssof AQifeax@ Htanium oxide.  eidhe
aforementioned resin film 20 is generally used by laminating the support film 21 thereto. Examples of this
support film 21 dchues poigbtiiesn tbrepathadtion® Aians thelgmopylene films, pdigsatyl alcohol films,
and saponified ethylene-vig_?glltiacetate copolymer films. An exailirélgle of the resin film with the support film

I

for use in semicHfffctot lidIHLRRRAYERL HRS i RIES BReHtB R cent-material-cdHi§hing silicone resin
film 20 25(havi i imately, 40 76 provided with the support film 21
(having a t%ickgggggo ﬁ@%ﬁ@%ﬁ@ﬁ/&%@rﬁfﬁq@e%ﬁ%t%?t%]ég ltf%ék surface thereof Egd a cover film 41

(having a thicknegs<fiaRRPORAISIN SSLIRMe Fori IBx2MBled tpg the front surface 5 thefgef, as shown inFIG.
28. Similarly, adry filmsolder resist having a three-layer structure comprised of a support film, a

photosensitive tegirropiapsisibacitDdas the function of efficien tly

transmitting the pressure from the expanded upper

flexible sheet 48 to the substrate and to the cutr esin
10  filml9withthesupportfilm21. Thiscontactlam ination
process causes the provisionally laminated body (PL 1)
46 in which the substrate 38 and the cut resin film 19
withthe supportfilm 21 areinitially loosely atta ched
toeachothertobecometheprovisionallylaminated body
15 (PL1)46inwhichthecutresinfilm 19 withthe su pport
film 21 is firmly attached by pressure and fixed to the
protruding surface of the substrate 38 so that the cut
resinfilm19withthe supportfilm2landthe subs trate
38areintegratedtogether. Itshouldbenotedtha tthe
20 aforementioned contactlamination processis perfor med
for the purpose of integrating the aforementioned ¢ ut
resin film 19 and the substrate 38 together, and do es
not necessarily provide the enclosed space (S) betw een
the cut resin film 19 and the substrate 38. Howeve r,

25 thecontactlaminationprocessmaybeadaptedtopr ovide



cover film which is used for the protection of an interconnecting pattern of the outermost layer of a 10
printed wiring board may be used. It is only necessa% that the support film is removed from the resin film
with the support film for use in semiconductor light-emitting elements before the resin film is thermally
hardened by postcure. Thus, the removal of the support film 21 may 15 be done eitherbefore or after the
lamination to the board. In the case of the dry film solder resist used for the protection of an
interconnectingpattern of the outermost layer of a printed wiring board, however, the support film is
removed after tﬂ?el?)'m(}?éi% éﬂmﬁrh%?ef@rb%%yﬁﬂﬂ%[’% of Preyenting the photoseﬂaitive resin
composition from being deposited onto a pattern’mask during exposure using the pattern mask.
EXAMPLES T7%rmaceorcingde Hpapeessnt muenticsyilb heodleseribed. Prior to the inventive
examples, preparations to be described next were made. First, boards | to 11l to be de s cr ibe d be 1 ow
we re preparedd vhe gubHirdesrgsaiadiny 8 p(Gt2dingland idéesied portions. Resin filns a and [3 with
support films were prepared as the resin film 20. The resin films a and [3 with the support films were

previously prodtR8H By HEIA N IRHES L taRapRY QipprHethROHaving a width of 0 mm with
thermosetting ]T%Ir%siﬂﬂgcgfgg?%tit%nﬁ a§0 Cﬁb_£§€F£%QVeMSBaY' a thickness of 40 lam and a width of 65
cribe i

mm to be des low Into the form of resin films. The resin films a and [3 have a cover film of 80 mm
in width, and argryiifid RigHed 8 tHIpenNto avipik nsiaih @ suanner that the 15 gpport films are

positioned outside. <Board I> A board in which semiconductor light-emitting elements (gallium
nitride) are flip-tihip2heunted @n ia ¢oarfamit hididy dpdonitexiith positive and negalitye
doesnotfitthe protrudingandrecessedportionso fthe
substrate 38 so tightly by the aforementioned conta ct

10 lamination process, but is held relatively flat.

The transport film 34 which places thereon and

transportsprovisionallylaminatedbodies(PL1)46 each
subjectedtothe contactlamination process sothat the
substrate 38 andtheresinfilm 20 with the support film
15 2lareintegratedtogetherstopsmovingtemporarily when
theprovisionallylaminatedbodies(PL1)46cometo over
a cooling plate 57 of a water cooling type, as show nin
FI1G.22. Thus,theprovisionallylaminatedbodies (PL1)
46arecooledbythecoolingplate57. Afterthec ooling,
20 theprovisionallylaminated bodies (PL1) 46 are sen ton
a one-by-one basis to the support film removing blo ck

3 by a SCARA robot not shown. The resin film 20 is
prevented from being stretched and broken during th e
removalofthesupportfilim2lbecausetheaforemen tioned

25 provisionallylaminatedbodies(PL1)46arecooled. The



20 electrodes having a predetermined conductive pattern (having a height of 50 pm). This board is
of a square configuration with each side measuring 70 mm, and has a thickness of 600 lam. The
thickness as measured from the surface of the boardto 25 the top of the semiconductor light-emitting
elements 78 mounted on the conductive pattern is 200 lam. The aforementioned semiconductor
light-emitting elements mounted are arranged in an array with five rows and five columns, i.e. a total of 25
semiconductor light-emitting 5 elements, spaced 1 cm apart from each other. <Board 11>

Surface-mount sg 'quﬂ%tpém[ﬁ Btmeéem@mtae(g%!'%%ﬁgﬂdﬁ) in the form of a gype having a width

of 5 mm, a depth of 5 mm and a height of 1.35 10 mm were surface-mounted, in place of the
semiconductor tighicemitiingelesssts Agadiiiownitiide)wepe: flypiehip ppounted on the baatd | . The height fr
om the bottom surface of the board Il to the upper end of the surface-mount semiconductor light-emitting
elements is 2000mprie MSYBERAe Vilce 58 inalvaas @nvhrokirtiedegt conductive pattefdrsimilar to that of
the board | but having a height of 100 lam, and which does not include electronic components mounted

thereon such a8 WY 2ARGAEHRSNaH RRARFNRIBIVO TSR WIRRGNg elements. <REYMH Composition a>

A thermoselting,ijgqug, Rl SOURSSHIR ARG BilpgRpgnt material.
atake-uproll 61 with adriving device (not shown) for
windingupthe supportfilm21ltogetherwiththere moval
tape, a pressure roll 62 for bringing the removal t ape

into pressure contact with the support film in a

10 predetermined position, and a suction table 63

horizontallymovablebyaservomotor-drivenLMactu ator
64andforholdingtheprovisionallylaminatedbody (PL1)
46undersuction. Inthefigure,thereferencecha racter

v designates a guide roll for the removal tape.

15 The aforementioned provisionally laminated body
(PL1) 46 sent to this support film removing device 58
iskeptoverthecoolingplate57 (withreferencet oFIG.
22) for a fixed time period. Thus, the resin film 20
of the provisionally laminated body (PL1) 46 is coo led

20 to be rigidly attached to the substrate 38. Next, as
shown in FIG. 25 which is a plan view of FIG. 24, f or
the purpose of removing the support film 21 from th e
provisionallylaminatedbody(PL1)46,aSCARArobo tnot
shownrotatesthe provisionallylaminated body (PL1 )46

25 through45degreestoplacethe provisionally lamin ated



<Resin Composition [3> 25A thermosetting photosensitive epoxy acrylic acid 79 copolymer resin
composition. <Inventive Example 1> (End Laminated Body with Board I) The laminating apparatus A
shown in FIG. Iwas used 5 to laminate the board | afd the resin film a together. The board | is stored in
the substrate rack 33. This substrate rack 33 has four wall surfaces and two open sides (front and back
sides) which are defined by a top plate, a bottom plate and two side plates . The laminating 10 apparatus

A is designed such that the insertion of a

body (PL1) 46 onto the suction table 63. The

provisionally laminated body (PL1) 46 is held under

suctionbythesuctiontable63. Then,thesuction table
63ismovedtothe positionshowninFIG.24. Then ,the
5 pressure roll 62 is moved downwardly toward the
provisionallylaminatedbody(PL1)46onthesuctio ntable
63sothattheremovaltapelyingbetweentheprovi sionally
laminated body (PL1) 46 and the pressure roll 62 is in
pressure contact with the support film 21 on the
10 provisionallylaminatedbody(PL1)46surface. Wit hthe
pressurecontactmaintained,thesuctiontable63i sslid
tothepositionshowninFIG.25bytheservomotor- driven
LMactuator64. Atthistime,theniprollstand uare
drivensothatalength oftheremovaltape equalt othe
15 distance the suction table 63 is slid is wound up. In
this manner, the support film 21 of the provisional ly
laminated body (PL1) 46 is removed together with th e
removaltape,sothataprovisionallylaminatedbod y(PL1)
(65) is obtained. In FIG. 25, the removal tape bei ng
20 unwoundfromtheunwindroll60andwoundontheta ke-up
roll61lisnotshown. Theprovisionally laminated body
(PL1) (65) obtained by removing the support film 21 is
returned onto the transport film 34 by the SCARA ro bot
notshown. Then,theprovisionallylaminatedbody (PL1)
25 (65) is transferred by the transport film 34 to the



substrate ejection bar from one (e.g., the front side) of the open sides into the substrate rack 33 allows
the board Ito be ejected toward the opposite open side (e.g., the back side). A large number of horizontal
ribs are 15 provided on the inside of the two side plaq(és so as to accommodate such boards | in multiple
tiers, as indicated by dotted lines in FIG. 18. With the board | stored in the substrate rack 33, the opposite
ends of the board | are placed on corresponding ones of the ribs. Then, 20 the resin film a prepared in the
form of a roll as mentioned above was set on the unwind roll 6 of the cutting block 1, and the substrate
rack 33 Wi.th th%ggg%%lgw%%m%[ﬂm%s%m/qd)rrlﬂq?ée[gmiag%position of the provisionally laminated
body forming block 4. Then, the laminating

The end laminated body forming block 5 has the

functionofpressurizingtheprovisionallylaminate dbody
(PL1) (65) obtained by removing the support film 21 to
5 form the end laminated body 36. Like the laminatin g

apparatuses A and B according to the aforementioned
embodiments, this laminating apparatus C uses the

depressurizing and pressurizing tank 37 capable of

switching between depressurization and pressurizati on
10 as the enclosed space forming means for changing th e
provisionally laminated body (PL1) (65) into the en d

laminated body 36, and similarly changes the

provisionally laminated body (PL1) (65) into the en d
laminatedbody(94). Specifically,intheenclosed space
15 Zoftheaforementioneddepressurizingandpressuri zing
tank 37, the provisionally laminated body (PL1) (65 )is
subjected to depressurization and heating to change in
shapefromaninitialconditionsuchthattheresin film
20 adheres to the protruding portions of the substr ate
20 38 to a condition such that the resin film 20 loose ly
fits the uneven shape of the substrate 38 and final ly
into a condition such that the entire perimeter of the

edges of the resin film 20 adheres to the periphera I
portionofthesurfaceofthesubstrate38. Inthi smanner,

25 the provisionally laminated body (PL1) (65) is form ed



25 apparatus A was put into automatic operation to produce 80 an end laminated body. More
specifically, the first step of the automatic operation of the laminating apparatus A was to perform a
process step in the cutting block 1, thereby providin§75 the resin film a with the support film (the cut resin
film 19) cut to dimensions of 65 by 75 mm, with the cover film removed therefrom. Next, the cut resin film
19 was precured for three minutes in the oven 12 adjusted to the thermal curing temperature of
thermosetting silicone 10 resin compositions containing a fluorescent material, and the half cutting device
13 was used toimﬁ@nappé\lffi%tﬂﬁlwff’a%h{ﬁﬁ% EIHB%?P[E?'@SE')%%DF’Q”, film remoyiqggje_zvice 14 was
used to remove the support film from the cut resin film 19, thereby providing the resin 15 film a having
dimensions of Ghéyffidst Jheced) hiktwa andhbedkearinh hawng the protruding anglerecessed portions
were joined together so that the barycentric positions thereof coincided with each other, to form the
provisionally lasitisttrd teg8y (Pehisisad epressy tHe docarfdriéatentioned provisiorgiyilaminated body ( PL 1
) 31 was placed in the depressurizing and pressurizing tank 37 (FIG. 19) including a heating platen the

temperature of WhiBAWs PReGRUSSSHRREES B UMY Ralie%hermal curing temperature of the resin film
a, and a cqbndition 251in wggthtw AIeRsULs grb_%%%%e&r ?Qgﬁ%gﬂﬂz pressurizing tank 37 was
el [ edt [

reduced (to 50 Pa) was for two minutes. This provi e provisionally laminated body (PL2) (72)
including the engleseresRAGE (FY YAk MIGRdJYRESHIE AN PR between the board | and 5 the
resin film a of the aforementioned provisionally laminated body (PL1) 31. After the provisionally laminated
body (PL2) (72whasdosrtteshahim itma@shheselydistingoideipedtthrough an opening afdheydepressurizing

and
and recessed portions of the substrate 38 in the

provisionallylaminatedbody (PL2) (82)completely fits
10 the protruding and recessed portions of the substra te

38. Then, the aforementioned heating rigidly attac hes

the resin film 20 to the substrate 38, with the res in

film 20 fitting the protruding and recessed portion s of

the substrate 38. Thus, the endlaminated body (94 )is
15 formed.

According to this laminating apparatus C, a

relatively simple method using the removaltapeis used
to remove the support film 21 from the provisionall y
laminatedbody (PL1)46becausethesubstrate 38an dthe
20 resinfilm20ofthecutresinfilml19intheprovi sionally
laminated body (PL1) 46 firmly adhere to each other by
thecontactlaminationprocess. Also,thecutresi nfilm
19havingthesupportfilm2lisoverlaidonthesu bstrate
38 to form the provisionally laminated body (PL1) 4 6.

25 Thus, a high degree of planarity maintaining



pressurizing tank 37 into the depressurizing and 10 pressurizing tank 37. Further, compressed air at 0.3
MPa was introduced into the depressurizing and pressurizing tank 37. Using a difference in air pressure
between the enclosed space Z in the depressurizing'and pressurizing tank 37 and the enclosed space (S)
in the 15 provisionally laminated body (PL2) (72), the laminating process was completed, with the resin
film a kept in intimate contact with the board | of the provisionally laminated body (PL2) (72), whereby the
intended end laminated body 36 including the board | and the resin 20 film a was provided. (End

Laminated BOdXN‘AjFE\ﬁQﬁQiUBfthes@bﬂﬁﬂﬂﬁrﬂ@fﬁﬁé)@ﬁ?s?ﬁgormed except that the.ppard | was
replaced with the board Il, whereby the end laminated body 36 including the board Il and the resin 25 film

a was providedfilfiZ20avend @ Esmaienz  {ErchiestoairtBady with Board 1) klAgendlaminated
body was formedinamannersimilar to that in Inventive Example 1 except that the contact 5 laminating
apparatus 78 sho@ltoithEge 2infilas2(sed o piidei &b tHbefpressurizing and prebstiidting tank 37 of the
laminating apparatus A shown in FIG. 1. Specifically, the provisionally laminated body (PL1) 31 was

initially formed FEAHARME LAIMAR WSNRRIFA Nt A B IRFHBRIN01. Next, the provi&ihally laminated

body (F)l‘l)53:L Y8%f the cut resin film 19 maintaining the planari ty
relativetothesubstrate38,thelaminationproces sprior
totheremovalofthesupportfilm21lclampsandin tegrates
thecutresinfilml9andthesubstrate38together . Thus,
afterthe support film 21 is removed, the resin fil m 20
10 is prevented from becoming wrinkled and maintains t he
planarityrelativetothesubstrate38. Inthisma nner,
theresinfilm 20 free from wrinkles is overlaid on the
substrate38toprovidetheprovisionallylaminated body
(PL1) (65). This provides the end laminated body ( 94)
15 inwhichthethicknessoftheresinfilm20ismore uniform
andinwhichnomicrovoidsarecreatedbetweenthe resin
film 20 and the substrate 38.
The contact laminating device 47 is used in the
supportfilmremovingblock3ofthelaminatingapp aratus
20 Caccordingtothe embodimentofthe presentinvent ion.
Insteadofthecontactlaminatingdevice47,anapp aratus
such as acontactlaminating apparatus 77 (FIG. 26) and
acontactlaminatingapparatus 78 (FIG.27)andthe like
maybeused. Theuseofthecontactlaminatingapp aratus
25 77 provides the provisionally laminated body (PL1) 46



placed in the contact laminating device 78 (FIG. 27) including a heating platen the temperature of which
was previously adjusted to one half the thermal curing temperature of the resin film a, and the pressure in
the 15 enclosed space 80 of the contact laminating 8%vice 78 was reduced (to 50 Pa). Thereafter, with a
spacing of 630 pm kept between the pressing portion 87 of an upper elastic pressing plate and the upper
surface of a lower elastic pressing plate, the periphery of the resin film 20 a was sealed. This provided the
provisionally laminated body (PL2) (72) including the enclosed space (S) with a reduced-pressure

atmosphere betyesdherrard L 2nd b8 ssindin Fjafotrl??i osgmentioned provisionglly laminated body
(PL1) 31. After the provisionally 25 laminated body (PL2) (72) was formed, the atmosphere was 83

introduced througisiesaiaietaa idisgpaty chayueld 1 ofidagtaforementioned contggséaminating device
78 into the enclosed space 80. Further, compressed air was introduced into the enclosed space 80. Using

a 5 difference i®athgressiss bistmeratihe anplextid spdce RYidabd®ntact laminating device 78 and the

enclosed space (S) jn_trE%Provisi_onally laminated bocg (PL2), the process of laminating the resin film a to
the board | wasPEOMIBIfR I ARVERGHE teHeled) E3L HIHRESY body 10 36 includi®@the board land the

resin film agva ipmyﬁ%%@mﬁhg%rﬁ%%t @eagé/ewmﬁ%%m 1Jil n ﬁ1e A similar process Was performed

except that the board | was replace oard | ere end laminated body 36 including the
board Il and theiesin 3§t flite 3Was pravidedndEvE HvgRvaRes3a(End Laminated Body with Board )

The laminating apparatus C shown in FIG. 22 was used to provide the resin film a with the support film

The contact laminating apparatuses 77 and 78 are se rvo
press apparatuses, and are capable of precisely
controlling the spacing between the upper and lower

10 pressing plates. Thus, the contact laminating
apparatuses 77 and 78 are capable of easily control ling
the thickness of the resin film 20. The contact
laminating apparatuses 77 and 78 may be configured to
perform a pressurizing process in non-contacting

15 relationshipintheirownenclosedspaceswithoutm oving

the provisionally laminated body (PL1) 46 and the

provisionallylaminatedbody(PL2)(81)fromtheco ntact

laminating apparatuses 77 and 78 to other apparatus es

(forexample, the depressurizing and pressurizing t ank
20 37andthelike) afterthe provisionally laminated body

(PL1) 46 is obtained using the contact laminating

apparatus 77 or after the provisionally laminated b ody
(PL2) (81) is obtained using the contact laminating

apparatus 78. This achieves further shortening of the

25 manufacturing steps and savings in space for the



20 (the cut resin film 19) cut to dimensions of 65 by 65 mm. This was precured in a manner similar to that
in Inventive Example 1, and the half cut was not made. Then, the cut resin film 19 and the board | were
joined together so that the barycentric positions ther€df coincided with 25 each other , to form the provis
ionally laminated body (PL 1) 46. Next, the provisionally laminated body (PL1) 46 was placed in the
enclosed space 53 in the contact laminating device 47 (FIG. 23) including a heating platen 5 the
temperature of which was previously adjusted to one half the thermal curing temperature of the resin film
a, and the presgiies in bR 8?‘?“’@%&)ﬁﬁ?é‘(ﬁé?’é@%%tﬁ%gamﬂ{tm% 52 were reduced to 50 Pa. Then,
while the pressure in the enclosed space 53 was kept at the reduced 10 pressure of 50 Pa, the pressure
in the gap portigsnsia atasgbapuehbbackcto the atmospheric pressure through the opening channel 54 and
the piping connection port 49c to expand the upper flexible sheet 48 toward the enclosed space 53. This
condition was held for fives ssomnddnso @5 20at ieeqdeseis nitdiyddmipitect body ( PL 1) 46 was clamped.
This achieved a contact lamination process for rigidly attaching%tlhe resin film a with the support film and

protruding pprti@r@@marmﬁé?%%gsﬁar\éﬂ?&{t%ﬂ IO;S’rrovis.iohally lamin&@4d body (PL1) 46.
20 The pro |S|oglgltb/r &Wgaﬁﬂlpg%68&}}%6&%&)4;%&%}? Fez)fggementloned cont?]cOtAamlnatlon process
nt oling plat :

was cooled down to near room temperature on the cooling p Thereatfter, the support film removing

device 58 (a re@@yablage PivhBFUIOARRR IR Bl pd dpraieapwfactured by Nitto Qgjiko 25 Corporation)

was used to remove the support film from 85

85 is provided with an upper heating platen 102 and a
cartridge heater 102',withanupperthermalinsula tion
material 100 therebetween. The lower plate portion 86
10 isprovidedwithalowerheatingplatenl103andac artridge
heater 103', with a lower thermal insulation materi al
101 therebetween. The rubbers 83 and 83’ are mount ed
to surfaces where the upper and lower heating plate ns
(102and103)areopposedtoeachother. Aframe-s haped
15 uppervacuumframe 104 having an air exhaustand su pply
channel90ismountedthroughasealmaterial 105t othe
upper plate portion 85. A lower vacuum frame 107 i s
mounted through a seal material 106 to the lower pl ate
portion 86. In the lower vacuum frame 107, a movab le
20 framelO7dhavingasealmateriallO7conitsupper surface
is mounted through a lip packing 107b to a fixed fr ame
107asothattheaforementionedfixedframel07ais fitted
inthemovableframe107d. Also,themovableframe 107d
isliftedupwardlybyaspringnotshown. Thelowe rplate
25 portion 86is moved upwardly by ajoint 84 connecte dto



the provisionally laminated body (PL1) 46, so that the provisionally laminated body (PL1) (65) was
provided. The provisionally laminated body (PL1) (65) was placed in the depressurizing and pressurizing
tank 37 (FIG. 19) 5 including the heating platen the tt perature of which was previously adjusted to one
half the thermal curing temperature of the resin film a. After the provisionally laminatedbody (PL1)
(65)was placed in the depressurizing and pressurizing tank 37, the pressure in the 10 depressurizing and
pressurizing tank 37 was reduced (to 50 Pa) to change the provisionally laminated body (PL1) (65) into

the provisionally, aminated, badydRh )a@%)rmgﬂ %—:‘tﬁgglgﬁggﬁpace (S)withar ed-pressure

atmosphere between the board | and the resin filma. After 15 the provisionally laminated body (PL2) (82)

was formed, compigsaeidaairanas: iiwteed griaughiherapeniny ebihe depressudziig and pressurizing
tank 37 into the aforementioned depressurizing and pressurizing tank 37. Using a difference in air
pressure betweenghgeanelobeitRoapnethZrinittib dupsessmadiataind pressurizing tdfk 87 and the
enclosed space (S) in the provisionally laminated body (PL2) }82), the laminating process was completed,

with the resin fiﬁtﬁeé%%tt"Yﬁ?rﬂirﬁ‘ﬁ}Sr ' &4 \‘Rfﬂﬁ'ﬂ%ﬂcﬂ_}a% ‘ﬁwlésr%{)i'%ionally laminat8fl body (PL2)
(82), 25w reti}/ew\?elgﬁetrp%el%o%%q lﬁg&gﬂﬁﬂi%%@%'ﬂ%"%%r E}the board | was {deed. (End

Laminated Body with Boar ar process was per ed except that the board | was

replaced with the,beertB . WhatehydkRe ead Saleentaateshine@y (8¢ hincluding the boarghH and the resin film

a was provided. <Inventive Example 4> (End Laminated Body with Board I)
air exhaust and supply channel 90 to a vacuum sucti on

device notshown (forexample, avacuum suction dev ice,
a vacuum regulator, atmosphere inlet piping, an air

10 pressurizing device, and the like), whereby a
depressurized condition or a pressurized condition is
created in the enclosed space 79. Thus, after the
provisionally laminated body (PL1) 46 is put into t he

aforementioned enclosed space 79 in non-contacting

15 relationshipwiththerubber83oftheupperheatin gplaten
102, the enclosed space 79 isdepressurized so that the
lowerheatingplaten103ismovedupwardlytothep osition
showninFIG.26. Thus,theprovisionallylaminate dbody
(PL1) 46 is pressurized in a depressurized conditio n.

20 Thisprovidestheprovisionallylaminated body (PL1 )46
in which the resin film 20 with the support film 21 and
the substrate 38 are integrated together. The supp ort

film 21 is removed, as required, from the obtained
provisionally laminated body (PL1), and pressurizat ion

25 isdoneinnon-contactingrelationship,wherebythe end



Anendlaminated body was formedinamannersimilar 10 to that in Inventive Example 3 except that the
contact laminating device 77 (FIG. 26) was used in place of the contact laminating device 47 in the
laminating apparatus C shown in FIG. 22. Specificalf)?, the provisionally laminated body (PL1) 46 was
placed in the enclosed space 15 79 in the contact laminating device 77 (FIG. 26) including a heating
platen the temperature of which was previously adjusted to one half the thermal curing temperature of the
resin film 20, and the pressure in the enclosed space 79 was reduced to 50 Pa. The provisionally
laminated 20 begy, (PLLA643S S1aB1Resk yvith a spacing of 790 pm kept between the lower end surface
of the upper elastic pressing plate and the upper surface of the lower elastic pressing plate. This achieved
a contact lamination procass fle rigisiy radacivng dneorasiot fikliinanalftthg cut resin film 25 19 and protruding
portions of the board | together in 87 the aforementioned provisionally laminated body (PL1) 46. Except
for these differetigies! aipsotésshsimilareogiali an at/cotiie Exampledngas performed to complete the
laminating process, therehy providing the intended 5 end laminated body (94) including the board I. (End

Laminated Bod§RA BYSERIN /U depaGHRRE RHEROMHRNGGRIMed except that tHdBBard | was
replaced wijth th iﬁﬂﬁreqy mqéréagm %Wé%é&%%ﬂ%&%% pody (PL1) 46 Wasog}fadgﬁ}ed, with 10 a
pm kep B ’ 1 n

spacing of 199 etween the lower surface of the upper elastic pressing plate and the upper
surface of the IQygr glastibB@ssig R bwWheacentacblammatingdevice 77 (FIG. 26),gvhereby the end
laminated body (94) including the board Il and the resin film a 15 was provided. <Inventive Example 5>
(End Laminateg Bx=dyrwithddoard8y for rapidly bringing the entire

perimeter of the edges of the cutresin film 19 and the
like into intimate contact with the peripheral port ion
10 ofthesurfaceofthesubstrate38ismountedtoth elower
surfaceoftheupperplateportion88. Itisprefe rable

to perform a releasing process such as coating with

fluororesin and the like on a surface of the pressi ng
portion 87 which contacts the cutresin film 19 and the
15 like because of the good releasability of the press ing
portion87 fromthecutresinfilm19andthelike. The
lower plate portion 89 is moved upwardly by the joi nt
84 connectedtotheballscrewdrivenbytheservom otor,
wherebyanenclosedspace80isdefinedbetweenthe upper
20 plate portion 88 and the lower plate portion 89. T he
enclosedspace80isconnectedatanairintakeand supply
channel 91 to a vacuum suction device not shown (fo r
example, a vacuum suction device, a vacuum regulato r,
atmosphereinletpiping,anairpressurizingdevice ,and

25 the like), whereby a depressurized condition or a



Anendlaminated body was formedinamannersimilar to that in Inventive Example 3 except that the contact
20 laminating device 78 (FIG. 27) was used in place_of the depressurizing and pressurizing tank 37 in the
laminating apparatus C shown in FIG. 22. Specificalfﬁ the provisionally laminated body (PL1) (65) was
placed in the enclosed space 80 in the contact laminating device 2578 (FIG. 27) including the heating
platen the temperature 88 of which was previously adjusted to one half the thermal curing temperature of
the resin film a, and the pressure in the enclosed space 80 was reduced to 50 Pa. With a spacing of 630
er surface of the

pm kept betweep {ae lower en SHIEAFR of S4he14RRRE SiAslisseipgging plate and the upp

lower elastic pressing plate, the periphery of the resin film a was clamped, whereby the provisionally
laminated bodyg®L )2 ebihngcteneinelose@ ppacet(Sy8itfoa reduced-pressuygdatgnosphere
between the board 10 | and the resin film a of the provisionally laminated body (PL1) (65) was formed.
After the provisit@iafip iathieareevigigy aHy 23 (8Pakes bodyePinlth#Omanner, the atmogphere was
introduced through the air intake and su_pp% channel 91 of the contact laminating device 78 15 into the

enclosed space80C RIMhES ELiprauuinine sHPPRIBY M iRftoduced into the enfid¥ed space 80.
Using a differe inal re. osed sp. in the contact laminating device 78 and
the enclosegil sggﬁ%%%%ﬁ%‘p%ﬁg%%% aﬁrﬁi%%% SirbEc;])Ldﬁy E)ZiR 2), 20 the process of laminating the
board | and thegesinsiiinaI{0aathriteasseples s whastrByetbe intended end lamjpgted body (94)

including the board | was provided. (End Laminated Body with Board 1) A similar process was
performed excejpnidt ithe 2t vdeed p aeshreplaced hthetie boal 11, whereby the eddn89 laminated body

(94) including the board Il and the resin film a was provided.

the substrate 38 is placed under a negative pressur e.
The support film 21 is removed, as required, fromt he
10 obtained provisionally laminated body (PL1) or (PL2 ),
andpressurizationisdoneinnon-contactingrelati onship,
whereby the end laminated body is obtained.
Examplesoftheremovaltapeforuseinthesuppor t
film removing device 58 of the laminating apparatus C
15 according to the embodiment of the present inventio n
include a protective film affixed to a silicon wafe rin
the step of dicing the waferto form a thin film an dthe
like,andaremovaltapeforuseintheremovalof adicing
tape. In particular, SCOTCH polyester tape No. 330 5
20 manufacturedbySumitomo3MLimited,andanadhesiv etape
made of a rubber-based adhesive material such as EL EP
HOLDERELPBT-315andthelikemanufacturedbyNitt oDenko
Corporation are preferably used.
Asubstratehavingrelativelylargeprotrudingand
25 recessed portions is in particular preferably used as



<Inventive Example 6> (End Laminated Body with Board I) 5In Inventive Example 3, the pressures in the
enclosed space 53 and in the gap portion 52 in the contact laminating device 47 were reduced to 50 Pa.
Then, while the pressure in the enclosed space 53 wWas kept at the reduced pressure of 50 Pa, the
pressure in the gap portion 10 52 was brought back to the atmospheric pressure and then increased to
0.2 MPa to expand the upper flexible sheet 48 toward the enclosed space 53. This condition was held for
ten seconds, so that the provisionally laminated body (PL1) 46 was clamped. This formed the
provisionally ;St_mﬂﬁ@(qa%d%('ﬁhg}r@]th@ &Biﬁﬂ&'ﬂ?gr%ﬂa filpaapg the protruding portions of the
board | were rigidly attached together and in which the enclosed space (S) with a reduced-pressure
atmosphere wagdleivred haiwenn kepbessthiiand e niesiextlmpein place of the 20 pegvisionally
laminated body (PL1) 46 subjected to the contact lamination process. Except for these differences, a
process similarst¢habpaniientildcERbMPRO3 Way gutfethigdd© complete the lamitiéniég process, thereby
providing the intended end laminated body (94) 25 including the board I. 90 (End Laminated Body with

Board I1) R EMEIS RS WUSRRS SRR RXe L HAF thePassd 3Rvas replaced ®th the board 11,
whereby the engl [aminARg BOr {3 B PRAIGIHEE Serds 58a¢ e resin 5 film a wag provided.

a height of approximately 200 um) are provided on t he
insulativeboard38b(havingathicknessofapproxi mately
600 pm) made of resin or ceramic and the like as sh own
in FIG. 20A, and an LED board such that surface-mou nt

10 light-emitting elements (LEDs) are surface-mounted on
the board 38b to serve as the protruding portions 3 8¢c
(having a height of approximately 1.35 mm) disposed in
predetermined spaced apart relation (FIG. 20B). In
addition thesubstrate38ispreferablyusedfora printed

15 board having a pattern of copper and the like, and a
multiple laminated board for use in a build-up proc ess
suchthatsubstrate hasrelatively small protruding and
recessedportions. Therefore,thelaminatingappar atus
according to the presentinvention is effectively u sed

20 forthe sealing of a semiconductor device on the wa fer
level, the protection of a semiconductor chip surfa ce
mountedonanorganichoard,thesealingofanLED device,
the sealing of a solar cell, the formation of ares ist
layer of aboard for use in a semiconductor, an LED , an

25 optical device and a solar cell, and the like.



<Inventive Example 7> (End Laminated Body with Board III) A process similar to that in Inventive
Example 1 was performed to complete the laminating process, except 10 that the board Il and the resin
film [3 were used and that the process of removing the support film was not performed, whereby the
intended end laminated body (93) including the board IIl and the resin film [3 with the support film was
provided. 15 <Inventive Example 8> (End Laminated Body with Board III) A process similar to that in
Inventive Example 2 was performed to complete the laminating process, except that the board 11l and the

resin film [3 were used 30d.20.that %Qg%gﬁ%gﬂ‘r(&b%\ﬂ@gtmg SUPERLfilm was not performed, whereby

the intended end laminated body (93) including the board Ill and the resin film [3 with the support film was
provided. <InventiyeHexsmm Sal 260nnNd dlassinated30dy avibtBeard 111) 91 A precess similar to
that in Inventive Example 3 was performed to complete the laminating process, except that the board Ill
and the resin filsy [Bblefe tisedesidfihathe bredaptesiaiemelng the support film wesimot 5 performed,

whereby the intended end laminated body (93) including the board Il and the resin film [3 with the support
film was provid@&.mpos't'on include resin films (resin‘compositions )

5 prepared by mixing a stabilizer, a hardener, colori ng
matter or dyestuff, a lubricant and the like in a
thermosettingresin,athermoplasticresinandthe like.
Specific examples of the resin composition include
siliconeresins,polyimideresins,epoxyresins,ac rylic

10 resins, and compositions prepared by adding various
inorganic fillers to these resins. Examples of the
aforementioned inorganic fillers used herein includ e

thermally conductive fillers, fillers excellent in

electricalconductivity,coloringagentssuchasca rbon
15 Dblacksinadditiontosilica,finepowdersilica,a lumina,
fluorescent materials such as YAG, and titanium oxi de.

Theaforementionedresinfilm20isgenerallyused

bylaminating the supportfilm21thereto. Example s of
thissupportfilm2lincludepolyethyleneterephtha late
20 films,polypropylenefilms,polyvinylalcoholfilms ,and
saponified ethylene-vinylacetate copolymer films. An
example of the resin film with the support film for use
in semiconductor light-emitting elements includes t he
fluorescent-material-containingsiliconeresinfilm 20

25 (havingathicknessofapproximately40 pm,forexample)



<Inventive Example 10> (End Laminated Body with Board IlI) 10A process similar to that in Inventive
Example 4 was performed to complete the laminating process, except that the board Il and the resin film
[3 were used and that the process of removing the sUpport film was not performed, whereby the intended
end laminated body (93) 15 including the board Il and the resin film [3 with the support film was provided.
<Inventive Example 11> (End Laminated Body with Board IIl) A process similar to that in Inventive
Example 5 20 was performed to complete the laminating process, except that the board Il and the resin
film [3 were usqﬂmgémgm @{Q%gfr{qmﬂ\éqg(mwgqﬁ fipy was not performed whereby the
intended end laminated body (93) including the board Il and the resin film [3 with the 25 support film was

provided. 92 <kngiyinvex Fxameplad 2> (Engnh gavieated Bevyrviie Boekd utiace

thereof and a cover film 41 (having a thickness of

approximately 30 um, for example) on the front surface

5 thereof,asshowninFIG.28. Similarly,adryfil msolder
resist having a three-layer structure comprised of a
support film, a photosensitive resin composition an da

cover film which is used for the protection of an

interconnecting pattern of the outermost layer of a

10 printedwiring board may be used. Itisonlyneces sary
thatthesupportfilmisremovedfromtheresinfil mwith
thesupportfilmforuseinsemiconductorlight-emi tting
elements before theresinfilmisthermally hardene d by
postcure. Thus, theremoval ofthe supportfilm21 may

15 bedoneeitherbeforeorafterthelaminationtoth eboard.
In the case of the dry film solder resist used for the
protectionofaninterconnectingpatternoftheout ermost
layer of a printed wiring board, however, the suppo rt
film is removed after the lamination to the board f or

20 the purpose of preventing the photosensitive resin
composition from being deposited onto a pattern mas k

during exposure using the pattern mask.

EXAMPLES

25 Inventive examples using a laminating apparatus



A process similar to that in Inventive Example 6 was performed to complete the laminating process,
except 5 that the board Ill and the resin film [3 were used and that the process of removing the support
film was not performed, whereby the intended end Idrhinated body (93) including the board Ill and the
resin film [3 with the support film was provided. 10 <Comparative Example 1> (End Laminated Body with
Board I) Anendlaminated body was formedinamannersimilar to that in Inventive Example 1 except
that the contact laminating device 47 (FIG. 23) was used in place of the 15 depressurizing and

pressurizing tanj¢. 34 ﬁ@et@fﬂ@?}i@%é\ﬁ’m{%‘rﬁi@rﬁWWBérH%E%riJoeSpeCiﬁca"y’ the prgvisionally

laminated body (PL1) 31 was placed in the enclosed space 53 in the contact laminating device 47
including the heating platerpthe tealpeeaitive ekahiphe20presdrayiniesly adjusted to one half the thermal
curing temperature of the resin film a, and the pressures in the enclosed space 53 and in the gap portion
52 were reduceeietd StrPhcTmextweite thagdeedsiisd inapedsidiosed space 53 was kkfst at the reduced
pressure of 50 Pa, the pressure 25 in the gap portion 52 was brought back to the atmospheric 93

pressure to expAPRPRH QS TRLIRVKR SHERIE PBRART NS KAl sed space 53. PHRVEBAdition was held for

20 second% soép&trmﬁﬁ)éoavrﬁqggg%%%ﬁ?g}%%ggdﬁgslﬁﬁ)éﬁﬁagvas clamped. The I%mjnasgng process was

completed, 5 whereby the intende inated bo Ing the board | and the resin film a was

provided. (End Lamisaisb Bodnwille Roard dhired asAiniaIPrpgess was performed gycept that the
board | was replaced with the board I, whereby an end

The resin films o and R with the support films were

previously produced by coating elongated strip-shap ed

supportfilmshavingawidthof80 mmwiththermose tting
10 resin compositions o and (, respectively, having a

thickness of 40 um and a width of 65 mm to be descr ibed

below into the form of resin films. The resin film S o

and B haveacoverfilmof80 mminwidth, and are wound
aroundacoretubeintoarollinsuchamannertha tthe
15 support films are positioned outside.
<Board I>
A board in which semiconductor light-emitting
elements (gallium nitride) are flip-chip mounted on a
(ceramic) board provided with positive and negative
20 electrodes having a predetermined conductive patter n
(having a height of 50 um).
Thisboardisofasquare configurationwitheach
sidemeasuring70mm,andhasathicknessof600pum . The
thickness as measured from the surface of the board to

25 the top of the semiconductor light-emitting element S



10 laminated body including the board Il and the resin film a was provided. <Comparative Example 2>
(End Laminated Body with Board I) Anendlaminated body was formedinamannersimilar 15 to that in
Inventive Example 3 except that the contact Iaminati7r?g device 47 (FIG. 23) was used in place of the
depressurizing and pressurizing tank 37 in the laminating apparatus C shown in FIG. 22. Specifically, the
provisionally laminated body (PL1) 46 was placed in the 20 enclosed space 53 in the contact laminating
device 47 (FIG. 23) including the heating platen the temperature of which was previously adjusted to one
half the thermalrﬁblﬂiﬂgagamp@@tggﬂdgﬁ\;g%r&lfggprpisaggd%prepﬁgres in the enclosed space 53 and in
the gap portion 52 were 25 reduced to 50 Pa. Then, while the pressure in the enclosed 94 space 53 was
kept at the reduged direastins Ofl X Mac dhel Peesslighin dhv tgiag Roepsrii2 was brought lsack to the
atmospheric pressure to expand the upper flexible sheet 48 toward the enclosed space 53. This condition
was held 5 for fine geisshalks 8 dngtaténprovisiayallyhiéineriaws dody (PL1) 46 was Ewenped. This
achieved a contact lamination process for rigidly attaching the resin film a in the resin film a with the

support film an§ PrOROSHG pHIGHS 6P RMHG RTINS Tk aforementioned 18 ovisionally
laminated I%Odye(félrﬂ-érﬁg 'EB% @éﬂVFigHagélé?W%eg g)ag%{ﬁ’é.}) 46 subjected to the aforementioned

contact lamination process was cooled down to near room temperature on the cooling plate 57.
Thereatfter, the sppREH filn removing device 58 (a removal

Surface-mount semiconductor light-emitting

elements (gallium nitride) in the form of a cube ha ving
a width of 5 mm, a depth of 5 mm and a height of 1. 35
10 mmwere surface-mounted, in place of the semiconduc tor
light-emittingelements(galliumnitride)wereflip -chip
mountedontheboardl. Theheightfromthebottom surface
of the board Il to the upper end of the surface-mou nt
semiconductor light-emitting elements is 2000 pm.

15 <Board llI>

Aboardwhichincludesaconductivepatternsimila r
to that of the board | but having a height of 100 p m,
andwhichdoesnotincludeelectroniccomponentsmo unted

thereon such as the aforementioned semiconductor
20 light-emitting elements.
<Resin Composition o>
A thermosetting silicone resin composition
containing a fluorescent material.
<Resin Composition B>

25 Athermosettingphotosensitiveepoxyacrylicacid



15 tape or ELEP HOLDER ELP BT-3 1 5 manufactured by Nitto Denko Corporation) was used to remove
the support film from the provisionally laminated body (PL1) 46, thereby providing the provisionally
laminated body (PL1) (65). Thereafter, the provision £fly laminated body (PL1) (65) 20 was placed again in
the enclosed space 53 in the contact laminating device 47 (FIG. 23) including the heating platen the
temperature of which was previously adjusted to one half the thermal curing temperature of the resin film
a, and the pressures in the enclosed space 53 and 25 in the gap portion 52 were reduced to 50 Pa. Then,
while 95 the prggﬁgrl%{bmpegnplgg%agﬁg@n& was kept at the reduced pressure of 50 Pa, the pressure
in the gap portion 52 was brought back to the atmospheric pressure to expand the upper flexible sheet 48
toward the enclesegesipaee Bxadn gieis sondition was held for 20 seconds, so that the provisionally
laminatedbody(PL1) (65)wasclamped. The laminating process was completed, whereby the intended end
laminated body(freridiag thatedalPd ¢ urvd theBresid film a was provided. 10(End Laminated Body with

Board II) A sim.ilar frocess_ was pgrformed except that the board | was replace_d with the board II, .
whereby an end laminatt8 H88) MUDGRBPAEPDSRS T RS LIYPRNF S was provided 415 <Comparative
Example 3% (Ert]((jI Ila%ﬁ]%qge%g%q}/amthﬁ(%ﬂﬁé)resin film o together.
The board | is stored in the substrate rack 33. Th is
substrate rack 33 has four wall surfaces and two op en
sides (frontand back sides) which are defined by a top
plate,abottomplateandtwosideplates. Thelam inating
10 apparatus A is designed such that the insertion of a
substrate ejection bar from one (e.g., the front si de)
of the open sidesinto the substrate rack 33 allows the
boarditobeejectedtowardtheoppositeopenside (e.qg.,
the back side). A large number of horizontal ribs are
15 provided on the inside of the two side plates so as to
accommodatesuchboardslinmultipletiers,asind icated
by dotted linesin FIG. 18. With the board | store din
the substrate rack 33, the opposite ends of the boa rd
| are placed on corresponding ones of the ribs. Th en,
20 theresinfilm opreparedintheformofarollasmentioned
above was set on the unwind roll 6 of the cutting b lock
1,andthesubstraterack33withtheboardistore dtherein
wassetinapredeterminedpositionoftheprovisio nally
laminated body forming block 4. Then, the laminati ng

25 apparatus Awas putintoautomatic operationto pro duce



A process similar to that in Comparative Example lwasperformedto completethe laminatingprocess,
except that the contact laminating device 47 (FIG. 23) expanded 20 the upper flexible sheet 48 toward the
enclosed space 53 for five seconds and thereafter further applied a pressure of 0.2 MPa to the gap
portion 52 to expand the upper flexible sheet 48 toward the enclosed space 53 for 20 seconds, whereby
an intended end laminated body 25 including the board | and the resin film a was provided. 96 (End

Laminated Body with Board 1) A similar process was performed except that the board | was
replaced with t%b@%qgm\{wﬁq@qp}sg&ﬁnd laminated body including the board Il and the resin film 5 a
was provided. <Comparative Example’4> (End Laminated Body with Board 1) A process similar to

that in Comparative Examptedyasirrfornedinreastaieietea laminatiogprocess, except

operation of the laminating apparatus A was to perf orm

aprocessstepinthecuttingblockl,therebyprov iding
5 the resin film o with the support film (the cut resin

film19) cuttodimensionsof65by75mm,withthe cover

filmremovedtherefrom. Next,thecutresinfilm1 9was

precured for three minutes in the oven 12 adjusted to

thethermalcuringtemperatureofthermosettingsil icone

10 resin compositions containing a fluorescent materia [,

and the half cutting device 13 was used to make a h alf
cut in the cut resin film 19. Then, the support fi Im
removing device 14 was used to remove the support f ilm
fromthe cutresinfilm 19, thereby providing ther esin

15 film «ohavingdimensionsof65by65mm. Theresinfilm

o and the board | having the protruding and recessed

portions were joined together so that the barycentr ic
positionsthereofcoincidedwitheachother,tofor mthe
provisionally laminated body (PL1) 31. Further, th e
20 aforementionedprovisionallylaminatedbody(PL1)3 lwas
placed in the depressurizing and pressurizing tank 37
(FIG.19)including a heating platenthe temperatur e of
which was previously adjusted to one half the therm al
curing temperature of the resin film o, and a condition

25 in which the pressure in the depressurizing and



10 that the contact laminating device 47 (FIG. 23) expanded the upper flexible sheet 48 toward the
enclosed space 53 for five seconds and thereafter further applied a pressure of 0.5 MPa to the gap
portion 52 to expand the upper flexible sheet 48 towdfd the enclosed space 53 for 15 20 seconds,
whereby an intended end laminated body including the board | and the resin film a was provided. (End
Laminated Body with Board 1) A similar process was performed except that the board | was
replaced with the board Il, whereby an end 20 laminated body including the board Il and the resin film a

was provided. ﬁ@%@ﬁ%ﬁ%@ﬂ@a@?e@@%ﬂ%%tﬁg)%%'é’ﬁ’&im Board I) d fo Process similar

to that in Comparative Example 25 2was performedto completethe laminatingprocess, except 97 that the

contact laminatiag davicee4/ (Fi(sp2oy parnded dhes Lipranflaxite sheet 48 toward dedenclosed space
53 for five seconds and thereafter further applied a pressure of 0.2 MPa to the gap portion 52 to expand

the 5 upper flexiisid shde21& tavirel tisenenthiesed dpaed 58dce2B3atonds, whereby athintended end
laminated body including the board | and the resin film a was provided. (End Laminated Body with Board

1) A similar proBdSINEE DB HIE SIELDTRIS! thBaM BEArHNEWRRAIEN dted with the b&&Hd 11, whereby an
end laminated bpdy ingluding the boarddl and e resin M as RQYiRes, <Comparative Example 6>

laminated body (PL1) 31. After the provisionally
laminatedbody(PL2)(72)wasformed,theatmospher ewas
introducedthrough anopeningofthe depressurizing and
pressurizing tank 37 into the depressurizing and

10 pressurizing tank 37. Further, compressed air at O 3

MPa was introduced into the depressurizing and

pressurizingtank37. Usingadifferenceinairpr essure
between the enclosed space Z in the depressurizing and
pressurizing tank 37 and the enclosed space (S) in the
15 provisionallylaminatedbody (PL2)(72),thelamina ting
process was completed, with the resin film o keptin
intimate contact with the board | of the provisiona Iy

laminated body (PL2) (72), whereby the intended end
laminated body 36 including the board | and the res in
20 film o was provided.
(End Laminated Body with Board 1)
A similar process was performed except that the
board | was replaced with the board I, whereby the end
laminated body 36 including the board Il and the re sin

25 film o was provided.



(End Laminated Body with Board I) 15A process similar to that in Comparative Example 2was
performedto completethe laminatingprocess, except that the contact laminating device 47 (FIG. 23)
expanded the upper flexible sheet 48 toward the endosed space 53 for five seconds and thereafter
further applied a 20 pressure of 0.5 MPa to the gap portion 52 to expand the upper flexible sheet 48
toward the enclosed space 53 for 20 seconds, whereby an intended end laminated body including the
board | and the resin film a was provided. (End Laminated Body with Board Il) 25A similar process was
performed exceptthat the g§£ﬂ%ﬁg bwas replaced with the board Il, whereby an end laminated body
including the board Il and the resin film a was provided. <Comparative Example 7> 5(End Laminated
Body with BoargHH} LamiAdReeressdyimiler Botiat i Inventive Example 9 was performed to complete the
laminating process, except that the laminating process was not performed by the depressurizing and
pressurizing tank 37, whanebylamitaiiadbddwearidamatinechbodg isichiting the board HI and the resin
film [3 with the support film was_provided. <Comparative Example 8> (End Laminatedalg?dy with Board 111)

A process similt? 1Bah5t IR ESHBa BRI hBIFePt that the cont

5 laminatingapparatus78showninFIG.27wasusedi nplace
of the depressurizing and pressurizing tank 37 of t he
laminating apparatus A shownin FIG. 1. Specifical ly,
the provisionallylaminated body (PL1) 31 was initi ally
formedinamanner similarto thatin Inventive Exa mple

10 1. Next,theprovisionallylaminated body (PL1) 31 was
placed in the contact laminating device 78 (FIG. 27 )
including a heating platenthe temperature of which was

previously adjusted to one half the thermal curing

temperature oftheresinfilm o,andthepressureinthe
15 enclosed space 80 of the contact laminating device 78
was reduced (to 50 Pa). Thereafter, with a spacing of

630 umkeptbetweenthe pressing portion 87 of an upper

elastic pressing plate and the upper surface of al ower
elastic pressing plate, the periphery ofthe resin film

20 awassealed. Thisprovidedtheprovisionallylamin ated
body (PL2) (72) including the enclosed space (S) wi th
a reduced-pressure atmosphere between the board | a nd
the resin film o of the aforementioned provisionally

laminated body (PL1) 31. After the provisionally

25 laminatedbody(PL2)(72)wasformed,theatmospher ewas



15 7was performedto completethe laminatingprocess, except that the length of time that the contact
laminating device 47 (FIG. 23) expanded the upper flexible sheet 48 toward the enclosed space 53 was
changed from five seconds to 20 seconds, Whereby%ian intended end laminated body 20 including the
board Il and the resin film [3 with the support film was provided. <Comparative Example 9> (End
Laminated Body with Board III) A process similar to that in Comparative Example 25 7was
performedto completethe laminatingprocess, except 99 that the contact laminating device 47 (FIG. 23)

expanded the Uiﬂ@r%cﬂﬁf@?ﬂ'%ﬁﬁ%"ﬁﬁ daward pe gﬁl&!g&@@[%% na for five seconds, gpd thereafter

further applied a pressure of 0.2 MPa to the gap portion 52°to expand the 5 upper flexible sheet 48 toward

the enclosed sp#eh & toe Ak aeieoTutsc vrakayram Htiegdra, prrd7ie@minated body inghtding the board i
and the resin film [3 with the support film was provided. <Comparative Example 10> 10(End Laminated
Body with BoarthBlenclogegdrepess sifhildrut et eoQurrgrsatvel Ex@sple 7was performedto
completethe laminatingprocess, except that the contact laminating device 47 (FIG. 23) expanded the

upper flexible sHEé?Q%%%H?ﬁotﬁgeeﬁEI%@é&gp%RﬁcfS% fHSIRG @eponds and thereafter further applied a
pressure Of50.5 Wear o} E@eiﬁ%ﬁr%ﬂ%‘g@ﬁg %@@gﬁdﬁ%@&p&g%g@@g sheet 48 towar%%wle enclosed

space 53 for 20 seconds, whereby an intende aminated body including the boar and the resin
film [3 with the 89 syROELiE WasRviARfdevice 78 and the encl osed
space(S)intheprovisionallylaminatedbody (PL2) ,the
process of laminating the resin film o to the board |
was completed, whereby the intended end laminated b ody
10 36includingtheboardlandtheresinfilm awasprovided.

(End Laminated Body with Board II)
A similar process was performed except that the
board I was replaced with the board Il, whereby the end
laminated body 36 including the board Il and the re sin
15 film o was provided.
<lnventive Example 3>
(End Laminated Body with Board I)

The laminating apparatus C shown in FIG. 22 was

used to provide the resin film o with the support film

20 (the cutresin film 19) cut to dimensions of 65 by 65
mm. This was precured in a manner similar to that in
InventiveExamplel,andthehalfcutwasnotmade. Then,
thecutresinfilml19andtheboardlwerejoinedt ogether
sothatthebarycentricpositionsthereofcoincided with

25 eachother,toformtheprovisionallylaminatedbod y(PL1)



Evaluations of productive capacity, conformability, and film thickness uniformity were performed on the
end laminated bodies provided in Inventive Examples 1 to 12 and Comparative Examples 1 25to 10 in a
manner to be described below. The results 100 of th& evaluations were listed in Tables 1 and 2 below.
<Productive Capacity> The evaluations were based on the productive capacity of accepted
products per hour in the following 5 manner. CD: 40 accepted products or more 0: 21 to 39 accepted
products 71: 1 to 20 accepted products X: no accepted products 10 <Conformability> The
conformability of @ resin film to a board having protruding and recessed portions was visually recognized
under a microscope of 100x power, and was evaluated in the following manner. 150: The resin film

completely fills the recessest, the provisionally laminated body (PL1) 46

was placed in the enclosed space 53 in the contact

laminatingdevice47(FI1G.23)includingaheating platen
5 thetemperature of whichwas previously adjusted to one
half the thermal curing temperature of the resin fi Im
o, andthe pressuresintheenclosedspace53andin the
gap portion 52 were reduced to 50 Pa. Then, while the
pressureintheenclosedspace53waskeptatther educed
10 pressure of 50 Pa, the pressure in the gap portion 52
wasbroughtbacktotheatmosphericpressurethroug hthe
opening channel 54 and the piping connection port 4 9c
toexpandtheupperflexiblesheet48towardtheen closed
space 53. Thisconditionwas held forfive seconds , SO
15 thattheprovisionallylaminatedbody(PL1)46was clamped.
This achieved a contact lamination process for rigi dly
attaching the resin film o with the support film and

protruding portions of the board | together in the

aforementioned provisionally laminated body (PL1) 4 6.
20 The provisionally laminated body (PL1) 46 subjected to
theaforementionedcontactlaminationprocesswasc ooled
down to near room temperature on the cooling plate 57.
Thereafter,thesupportfilmremovingdevice58(a removal
tapeorELEPHOLDERELPBT-315manufacturedbyNitt oDenko

25 Corporation) was used to remove the support film fr om



portions of the board having the protruding and recessed portions. 71: The resin film substantially
completely fills the recessed portions of the board having the protruding 20 and recessed portions, but a
small number of microvoids are found in some of thétecessed portions (or a recessed surface) of the
board having the protruding and recessed portions. X: The resin film does not completely fill the
25 recessed portions of the board having the protruding and 101 recessed portions, and microvoids
remain in the recessed portions (or a recessed surface) of the board having the protruding and recessed
portions. <Film m@%’&?ﬁ‘éi Hﬂﬁw@%%é@&%&éﬂt@ﬁ@ A%r”rgr&attﬁgtbodies was cut vertically by a cross
section method. The vertical section of each of the end laminated bodies was observed under a

microscope ang yeasseyallaiad i ibedellsyding mann@s) was préiidedifference in leved between the
protruding 10 and recessed portions of the resin film on the protruding portions of the board is less than 1

pm. 0 : Al tigferencs om adleldratneied thedyrdBLdin® ahy asddssed portions of tisedesin film on the
protruding portions of the board is not less than 1 pm and is less 15 than 2 pm. A: A difference in
level between tH BRSIRRIFRPHAE Y BRIRI SHOREGHANK SR fin on the protruding®ortions of the
board is noé lesi?]g?aai%d)tﬂ]eaﬁga{ﬁ ﬁ%sﬁlﬁ}%ﬁ% %r%HEmperature of whi ch
was previously adjusted to one half the thermal cur ing
temperatureoftheresinfilm o. Aftertheprovisionally
laminatedbody(PL1)(65)wasplacedinthedepress urizing

and pressurizing tank 37, the pressure in the

10 depressurizingandpressurizingtank37wasreduced (to
50 Pa)tochangethe provisionally laminated body ( PL1)
(65) into the provisionally laminated body (PL2) (8 2)
includingtheenclosedspace(S)withareduced-pre ssure
atmospherebetweentheboardlandtheresinfilm o. After

15 theprovisionallylaminated body (PL2)(82)wasfor med,
compressedairwasintroducedthroughtheopeningo fthe

depressurizing and pressurizing tank 37 into the

aforementioneddepressurizingandpressurizingtank 37.

Using adifferenceinairpressure betweenthe encl osed
20 space Zinthe depressurizing and pressurizing tank 37

andtheenclosedspace(S)intheprovisionallylam inated

body (PL2) (82), the laminating process was complet ed,

with the resin film o keptinintimate contact with the

board | ofthe provisionally laminated body (PL2) ( 82),

25 whereby the intended end laminated body (94) includ ing



20X : A difference in level between the protruding and recessed portions of the resin film on the
protruding portions of the board is not less than 3 pm. <Table 1> Produc- tive capacity Board | Board I
Confor ability 86

the board | was provided.
(End Laminated Body with Board II)
A similar process was performed except that the
board I was replaced with the board Il, whereby the end
5 laminatedbody(94)includingtheboardlIlandthe resin
film o was provided.
<lnventive Example 4>

(End Laminated Body with Board 1)

Anendlaminatedbodywasformedinamannersimil ar

10 tothatin Inventive Example 3 except that the cont act
laminating device 77 (FIG. 26) was used in place of the
contactlaminatingdevice47inthelaminatingappa ratus
C shown in FIG. 22. Specifically, the provisionall y
laminatedbody(PL1)46wasplacedintheenclosed space

15 79inthecontactlaminatingdevice77(F1G.26)in cluding
aheatingplatenthetemperatureofwhichwasprevi ously
adjusted to one half the thermal curing temperature of
theresinfilm20,andthepressureintheenclosed space
79 was reduced to 50 Pa. The provisionally laminat ed

20 body(PL1)46wasclamped, withaspacingof790 um kept
betweenthelowerendsurfaceoftheupperelastic pressing
plateandtheuppersurfaceofthelowerelasticpr essing
plate. This achieved a contact lamination process for
rigidly attachingtheresinfilm o ofthe cutresinfilm

25 19 and protruding portions of the board | together in



Film thickness uni- formity Conform- ability Film thickness uni- formity Inventive Example 1 A0

87
the aforementioned provisionally laminated body (PL 1)
46. Exceptforthesedifferences,aprocesssimila rto
that in Inventive Example 3 was performed to comple te
the laminating process, thereby providing the inten ded

5 end laminated body (94) including the board I.
(End Laminated Body with Board II)
A similar process was performed except that the

board | was replaced with the board Il and that the

provisionallylaminatedbody (PL1) 46 wasclamped, with
10 aspacingof1990 um kept between the lower end surface
oftheupperelasticpressingplateandtheuppers urface

of the lower elastic pressing plate in the contact

laminatingdevice77(FIG.26),wherebytheendlam inated

body (94) including the board Il and the resin film o
15 was provided.

<lnventive Example 5>

(End Laminated Body with Board I)

Anendlaminatedbodywasformedinamannersimil ar

to that in Inventive Example 3 except that the cont act

20 laminating device 78 (FIG. 27) was used in place of the
depressurizingandpressurizingtank37inthelami nating

apparatus C shown in FIG. 22. Specifically, the
provisionally laminated body (PL1) (65) was placed in
the enclosed space 80 in the contact laminating dev ice

25 78(FI1G.27)includingtheheatingplatenthetempe rature
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ofwhichwaspreviouslyadjustedtoonehalftheth ermal
curingtemperatureoftheresinfilm o,andthepressure
in the enclosed space 80 was reduced to 50 Pa. Wit h a
spacing of 630 um kept between the lower end surface of
the upper elastic pressing plate and the upper surf ace
of the lower elastic pressing plate, the periphery of
theresinfilm o was clamped, whereby the provisionally
laminated body (PL2) (82) including the enclosed sp ace
(S)withareduced-pressureatmospherebetweenthe board
| and the resin film o of the provisionally laminated
body (PL1) (65) was formed. After the provisionall y
laminatedbody (PL2) (82)wasformedinthismanner ,the
atmosphere was introduced through the air intake an d
supply channel 91 of the contact laminating device 78
intotheenclosed space80. Further,compressedai rat
0.3MPawasintroducedintotheenclosedspace80. Using
adifferenceinairpressure betweenthe encloseds pace
80inthe contactlaminating device 78 and the encl osed
space(S)intheprovisionallylaminatedbody(PL2) (82),
the processoflaminatingthe boardlandtheresin film
o together was completed, whereby the intended end
laminated body (94) including the board | was provi ded.
(End Laminated Body with Board I1)

A similar process was performed except that the
board | was replaced with the board I, whereby the end
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laminatedbody(94)includingtheboardllandthe
film o was provided.

<lnventive Example 6>

(End Laminated Body with Board I)

In Inventive Example 3, the pressures in the
enclosedspace53andinthegapportion52inthe
laminatingdevice47werereducedto50Pa. Then,
the pressure in the enclosed space 53 was kept at t
reducedpressureof50Pa,thepressureinthegap
52wasbroughtbacktotheatmosphericpressureand
increasedto 0.2 MPato expand the upper flexible s
48towardtheenclosedspace53. Thisconditionwa
fortenseconds,sothattheprovisionallylaminate
(PL1) 46 was clamped. This formed the provisionall
laminated body (PL2) (81) in which the resin film
the protruding portions of the board | were rigidly
attached together and in which the enclosed space (
with areduced-pressure atmosphere was defined betw
the board | and the resin film o, in place of the
provisionally laminated body (PL1) 46 subjected to
contact lamination process. Except for these
differences, a process similar to that in Inventive
Example3wasperformedtocompletethelaminating
thereby providing the intended end laminated body (

including the board I.

resin

contact
while
he
portion
then
heet
sheld
dbody
y

aand

S)

een

the

process,

94)
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(End Laminated Body with Board I1)
A similar process was performed except that the
board | was replaced with the board I, whereby the end
laminatedbody (94)includingtheboardllandthe resin
5 film o was provided.
<lnventive Example 7>
(End Laminated Body with Board IlI)

A processsimilartothatinInventive Example 1

wasperformedtocompletethelaminatingprocess,e xcept
10 that the board Il and the resin film B were used and
that the process of removing the support film was n ot
performed,wherebytheintendedendlaminated body (93)
including the board Ill and the resin film B with the

support film was provided.
15 <lInventive Example 8>
(End Laminated Body with Board IlI)

A process similarto thatin Inventive Example 2

wasperformedtocompletethelaminatingprocess,e xcept
that the board Il and the resin film B were used and
20 that the process of removing the support film was n ot
performed,wherebytheintendedendlaminated body (93)
including the board Ill and the resin film B with the

support film was provided.
<lnventive Example 9>

25 (End Laminated Body with Board IIl)
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A processsimilartothatinInventive Example 3

wasperformedtocompletethelaminatingprocess,e xcept
that the board 11l and the resin film B were used and
that the process of removing the support film was n ot
5 performed,wherebytheintendedendlaminated body (93)
including the board Ill and the resin film B with the

support film was provided.
<lnventive Example 10>

(End Laminated Body with Board IlI)

10 A processsimilartothatinInventive Example 4
wasperformedtocompletethelaminatingprocess,e xcept
that the board Il and the resin film B were used and
that the process of removing the support film was n ot
performed,wherebytheintendedendlaminated body (93)

15 including the board IlIl and the resin film B with the

support film was provided.
<lnventive Example 11>
(End Laminated Body with Board IlI)

A process similartothatin Inventive Example 5

20 wasperformedtocompletethelaminatingprocess,e xcept
that the board Il and the resin film B were used and
that the process of removing the support film was n ot
performed,wherebytheintendedendlaminated body (93)
including the board Ill and the resin film B with the

25 support film was provided.
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<lnventive Example 12>
(End Laminated Body with Board IlI)

A processsimilartothatin Inventive Example 6

wasperformedtocompletethelaminatingprocess,e xcept
5 that the board Il and the resin film B were used and
that the process of removing the support film was n ot
performed,wherebytheintendedendlaminated body (93)
including the board Il and the resin film B with the

support film was provided.
10 <Comparative Example 1>

(End Laminated Body with Board I)

Anendlaminatedbodywasformedinamannersimil ar
to thatin Inventive Example 1 except that the cont act
laminating device 47 (FIG. 23) was used in place of the

15 depressurizingandpressurizingtank37inthelami nating

apparatus A shown in FIG. 1. Specifically, the

provisionally laminated body (PL1) 31 was placedin the
enclosed space 53 in the contact laminating device 47
including the heating platen the temperature of whi ch
20 was previously adjusted to one half the thermal cur ing
temperature of the resin film o, and the pressures in
theenclosedspace53andinthegapportion52wer ereduced
to50Pa. Then,whilethepressureintheenclosed space
53waskeptatthereducedpressureof50Pa,thep ressure

25 inthegapportion52wasbroughtbacktotheatmos pheric
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pressure to expand the upper flexible sheet 48 towa rd
the enclosed space 53. This condition was held for 20
seconds, sothatthe provisionally laminated body ( PL1)
31 wasclamped. Thelaminating process was complet ed,
whereby the intended end laminated body including t he
board | and the resin film o was provided.
(End Laminated Body with Board I1)

A similar process was performed except that the
board | was replaced with the board Il, whereby an end
laminatedbodyincludingtheboardllandtheresin film
o was provided.
<Comparative Example 2>
(End Laminated Body with Board I)

Anendlaminatedbodywasformedinamannersimil ar
to that in Inventive Example 3 except that the cont act
laminating device 47 (FIG. 23) was used in place of the
depressurizingandpressurizingtank37inthelami nating
apparatus C shown in FIG. 22. Specifically, the
provisionally laminated body (PL1) 46 was placedin the
enclosed space 53 in the contact laminating device 47
(FIG. 23) including the heating platen the temperat ure
ofwhichwaspreviouslyadjustedtoonehalftheth ermal
curingtemperatureoftheresinfilm o,andthepressures
inthe enclosed space 53 and in the gap portion 52 were
reducedto50Pa. Then,whilethepressureinthe enclosed
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space 53 was kept atthe reduced pressure of 50 Pa,
pressure in the gap portion 52 was brought back to
atmosphericpressuretoexpandtheupperflexibles

48towardtheenclosedspace53. Thisconditionwa

for five seconds, so that the provisionally laminat

body (PL1) 46 was clamped. This achieved a contact

laminationprocessforrigidly attachingtheresin
aintheresinfilm
portions of the board | together in the aforementio
provisionally laminated body (PL1) 46. The
provisionally laminated body (PL1) 46 subjected to
aforementionedcontacttaminationprocesswascoole
to near room temperature on the cooling plate 57.
Thereafter,thesupportfilmremovingdevice58(a
tapeorELEPHOLDERELPBT-315manufacturedbyNitt
Corporation) was used to remove the support film fr
the provisionally laminated body (PL1) 46, thereby
providing the provisionally laminated body (PL1) (6
Thereafter,theprovisionallylaminatedbody (PL1)
wasplacedagainintheenclosedspace53intheco
laminating device 47 (FIG. 23) including the heatin
platenthetemperature of whichwas previously adju

toone halfthe thermal curing temperature of ther

film o, and the pressures in the enclosed space 53 and

inthegapportion52werereducedto50Pa. Then,

awiththesupportfilmandprotruding

Conformability Fithickness Im unifoimity Inventive Example 7 A0 0
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the pressure in the enclosed space 53 was kept at t
reducedpressureof50Pa,thepressureinthegap
52wasbroughtbacktotheatmosphericpressureto

the upper flexible sheet 48 toward the enclosed spa
53. Thisconditionwasheldfor20seconds,sotha
provisionallylaminatedbody(PL1)(65)wasclamped
laminating process was completed, whereby the inten
end laminated body including the board | and the re
film o was provided.

(End Laminated Body with Board I1)

A similar process was performed except that the

board | was replaced with the board II, whereby an
laminatedbodyincludingtheboardllandtheresin

o was provided.

<Comparative Example 3>

(End Laminated Body with Board 1)

Aprocesssimilartothatin Comparative Example

lwasperformedtocompletethelaminatingprocess,
thatthecontactlaminatingdevice47 (FIG.23)exp

the upper flexible sheet 48 toward the enclosed spa
53 for five seconds and thereafter further applied
pressure of 0.2 MPato the gap portion 52 to expand

upperflexiblesheet48towardtheenclosedspace5

20 seconds, whereby an intended end laminated body

Inventive Example 10 A0 0

he

portion
expand
ce

tthe

. The
ded

sin

end

film

except
anded
ce
a
the

3for

includingthe boardlandtheresinfilm awas provided.
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(End Laminated Body with Board 1)
A similar process was performed except that the
board | was replaced with the board I, whereby an end
laminatedbodyincludingtheboardllandtheresin film
o was provided.
<Comparative Example 4>
(End Laminated Body with Board 1)

Aprocesssimilartothatin Comparative Example

lwasperformedtocompletethelaminatingprocess, except
thatthecontactlaminatingdevice47 (FIG.23)exp anded
the upper flexible sheet 48 toward the enclosed spa ce
53 for five seconds and thereafter further applied a
pressure of 0.5 MPato the gap portion 52 to expand the
upperflexiblesheet48towardtheenclosedspace5 3for

20 seconds, whereby an intended end laminated body
includingthe boardlandtheresinfilm awas provided.
(End Laminated Body with Board II)

A similar process was performed except that the
board | was replaced with the board Il, whereby an end
laminatedbodyincludingtheboardllandtheresin film
o was provided.
<Comparative Example 5>
(End Laminated Body with Board 1)

Aprocesssimilartothatin Comparative Example

2wasperformedtocompletethelaminatingprocess, except
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thatthecontactlaminatingdevice47 (FIG.23)exp anded
the upper flexible sheet 48 toward the enclosed spa ce
53 for five seconds and thereafter further applied a
pressure of 0.2 MPato the gap portion 52 to expand the
upperflexiblesheet48towardtheenclosedspace5 3for

20 seconds, whereby an intended end laminated body
includingthe boardlandtheresinfilm awasprovided.
(End Laminated Body with Board I1)

A similar process was performed except that the
board | was replaced with the board II, whereby an end
laminatedbodyincludingtheboardllandtheresin film
o was provided.
<Comparative Example 6>
(End Laminated Body with Board 1)

Aprocesssimilartothatin Comparative Example

2wasperformedtocompletethelaminatingprocess, except
thatthecontactlaminatingdevice47 (FIG.23)exp anded
the upper flexible sheet 48 toward the enclosed spa ce
53 for five seconds and thereafter further applied a
pressure of 0.5 MPato the gap portion 52 to expand the
upperflexiblesheet48towardtheenclosedspace5 3for

20 seconds, whereby an intended end laminated body
includingthe boardlandtheresinfilm awas provided.
(End Laminated Body with Board II)

A similar process was performed except that the



Comparative Example 10 X 0 X Although a specific form in the present invention has been
described in the aforementioned examples, the 5 aforementioned examples should be considered as
merely illustrative and not restrictive. It is contempla&?d that various modifications falling within the
equivalent range of the claims could be made without departing from the scope of the present invention.
10The laminating apparatus according to the present invention is usable as an apparatus for laminatinga
resin film to a substrate having protruding and recessed portions in the manufacture of an electronic

circuit board 18bard 1 was replaced with the board II, whereby an end
laminatedbodyincludingtheboardllandtheresin film
o was provided.
<Comparative Example 7>
5 (End Laminated Body with Board Ill)
A process similarto thatin Inventive Example 9
wasperformedtocompletethelaminatingprocess,e xcept
that the laminating process was not performed by th e
depressurizing and pressurizing tank 37, whereby an
10 intendedendlaminated bodyincluding the board Il and
the resin film B with the support film was provided.
<Comparative Example 8>
(End Laminated Body with Board Ill)

Aprocesssimilartothatin Comparative Example

15 7wasperformedtocompletethelaminatingprocess, except
thatthelengthoftimethatthecontactlaminating device
47 (FIG.23)expandedtheupperflexiblesheet48t oward
the enclosed space 53 was changed from five seconds to

20 seconds, whereby an intended end laminated body
20 including the board Ill and the resin film B with the
support film was provided.
<Comparative Example 9>
(End Laminated Body with Board IlI)
Aprocesssimilartothatin Comparative Example

25 7wasperformedtocompletethelaminatingprocess, except



and a semiconductor device. 105 Claims 1.A laminating apparatus for a provisionally laminated body
(PL1) including a substrate having front and back surfaces at least one of which has protruding 5 and
recessed portions, and one of a first resin film and a*decond resin film attached to an uneven surface of
the substrate, the second resin film including a support film, the laminating apparatus being configured to
form an end laminated body including one of the first 10 resin film and the second resin film conforming to
the protruding and recessed portions of the substrate, the laminating apparatus comprising a laminating
mechanism (Ellﬁ%qwegh@c‘?%%ﬁ%%ﬁBﬁ%%if@é | f&ggg%gapable of 15 receiviggjhg provis ionally
laminated body (PL1) therein; and a pressure laminating means (P1) for applying pressure to the
provisionally lantisaip@ &ofigXBld singrartgaiataeatiog ielaimebiuvepgunone of the first rasin

53 for five seconds and thereafter further applied a
pressure of 0.2 MPato the gap portion 52 to expand the
5 upperflexiblesheet48towardtheenclosedspace5 3for

20 seconds, whereby an intended end laminated body
including the board Il and the resin film B with the
support film was provided.
<Comparative Example 10>
10 (End Laminated Body with Board III)

Aprocesssimilartothatin Comparative Example

7wasperformedtocompletethelaminatingprocess, except
thatthecontactlaminatingdevice47 (FIG.23)exp anded
the upper flexible sheet 48 toward the enclosed spa ce
15 53 for five seconds and thereafter further applied a
pressure of 0.5 MPato the gap portion 52 to expand the
upperflexiblesheet48towardtheenclosedspace5 3for

20 seconds, whereby an intended end laminated body
including the board Ill and the resin film g with the
20 support film was provided.
Evaluations of productive capacity,
conformability, and film thickness uniformity were
performed on the end laminated bodies provided in
Inventive Examples 1 to 12 and Comparative Examples 1

25 to 10 in a manner to be described below. The resul ts



20 film and the second resin film in an enclosed space formed by the enclosed space forming means to
laminate one of the first resin film and the second resin film to the substrate, thereby forming the end
laminated body from the provisionally laminated bo&QO(PLl). 25 2.The laminating apparatus according to
claim 1, 106 wherein the laminating mechanism (El) further includes: a depressurizing means for
forming a provisionally laminated body (PL2) from the provis ionally laminated body (PL1) in the enclosed
space, the 5 provisionally laminated body (PL2) having a space placed under a negative pressure
between the supstrate and 2R6 RS e dist resin Hop pndthe seqend resin film; and |, @ heating means
for heating the provisionally laminated body (PL1) in the enclosed space to seal a 10 peripheral portion of
the resin film andifirigebiséatafmeagt other. 3. The laminating apparatus according to claim 1 or 2,
wherein the laminating mechanism (El) includes a heating means for heating the provisionally 15
laminated body (PL2) anidhéhe enld #iniratedisodgsetansthth@redlictive to firmly conform to the
substrate during the formation of the end laminated body from the provisionally laminatedbody (PL2) in

the enclosed sp=RACI YO ML G LRI LSERPAURAYF AENS RNIQonally 20 laminateW'BSdy (PL1)
according to an%gﬂﬁeqj claims 1 to 3, comprising

©: 40 accepted products or more
O: 21 to 39 accepted products
A 1to 20 accepted products

X: no accepted products

10 <Conformability>

Theconformabilityofaresinfilmtoaboardhavi ng
protrudingandrecessedportionswasvisuallyrecog nized
under a microscope of 100x power, and was evaluated in

the following manner.

15 O: Theresinfilm completely fillsthe recessed
portionsoftheboardhavingtheprotrudingandrec essed
portions.

A :Theresinfilmsubstantiallycompletelyfills

therecessedportionsoftheboardhavingtheprotr uding

20 andrecessed portions, butasmallnumber of microv oids
arefoundinsomeoftherecessedportions(orare cessed
surface)oftheboardhavingtheprotrudingandrec essed
portions.

X The resin film does not completely fill the

25 recessedportionsoftheboardhavingthe protrudin gand



the laminating mechanism (El), and a laminating mechanism (E2) including: an enclosed space forming
means capable of 25 receiving the provis ionally laminated body (PL1) therein; 107 a
depressurizing means capable of placing a space b ween one of the first resin film and the second resin
film and the substrate of the provisionally laminated body ( PL 1) under a negative pressure in the
enclosed space 5 formed by the enclosed space forming means; a heating means capable of
heating one of the first resin film and the second resin film of the provisionally laminated body (PL1); and
a pressure Iami%g&migpn@ ordaminating 4 ang it he fisst resin film and thg sggond resin film of
the provisionally laminated body (PL1) to protruding portions of the substrate to form a provisionally

laminated bodydMtibrp cbdingdbessuhsirsée &)ienraded sitdhanemof the first resin filgiigead the second
resin 15film. 5.The laminating apparatus for the provisionally
protruding and recessed portions.

<Film Thickness Uniformity>

5 Eachoftheendlaminatedbodieswascutverticall y
byacrosssectionmethod. Theverticalsectionof each
oftheendlaminatedbodieswasobservedunderami croscope

and was evaluated in the following manner.
©: Adifferenceinlevel betweenthe protruding
10 andrecessedportionsoftheresinfilmontheprot ruding
portions of the board is less than 1 pm.

O:Adifferenceinlevel between the protruding
andrecessedportionsoftheresinfilmontheprot ruding
portions of the board is notlessthan 1 pm and is less

15 than2 pum.

A Adifferenceinlevel between the protruding
andrecessedportionsoftheresinfilmontheprot ruding
portions of the board is not less than 2 pm and is less
than 3 um.

20 X :Adifferenceinlevel between the protruding
andrecessedportionsoftheresinfilmontheprot ruding

portions of the board is not less than 3 pm.



laminated body (PL1) according to any one of claims 1 to 4, comprising the laminating mechanism (El),
and 20a laminating mechanism (E3) including: an enclosed space forming means capable of re ce lying
the provisionally laminated body ( PL 1) therein; 1024 depressurizing means capable of placing a
space between the resin film and the substrate of the 25 provisionally laminated body (PL1) under a
negative 108 pressure in the enclosed space formed by the enclosed space forming means; a
heating means capable of heating the resin film of the provisionally laminated body (PL1); and 5a
pressure Iamlnqt%néeﬁgs (P3) for Iamlnatmg a perlpheral portlon of the resin film of the provisionally

laminated body \r Ll) to-the-substrate-to-form-the Bb\éde|U||a||y fary “IaLBbémU”’ \r I_L)
Produc- FHim Film
tive Conform- | thickness Conform- | thickness
capacity ability uni- ability unk-
formity formity
Inventive
Example 1 a O © O O
Inventive
Example 2 © O © O O
Inventive
Example 3 a O O O O
Inventive
Example 4 a O © O ©
Inventive
Example 5 © O O O O
Inventive
Example 6 O O O O O
Comparative
Example 1 X X X X X
Comparative
Example 2 X X X X X
Comparative
Example 3 X X X X X
Comparative
Example 4 X X X X X
Comparative
Example 5 X X X X X
Comparative
Example 6 X X X X X




6. The laminating apparatus according to any one of 10claims 1 to 5, wherein the pressure laminat i ng
me an s (P1) further includes a control means for controlling applied pressure. 7. The laminating
apparatus according to any one of 15 claims 4 to 6, Utther comprising: atransportingmechanism(T1)
for transportingthe provisionally laminated body (PL1) to the laminating mechanism (E2) or (E3); a
transporting mechanism (T2) for transporting to 20 the laminatingmechanism(E1)
theprovisionallylaminated body (PL1) or the provisionally laminated body (PL2) formed by the laminating
mechanism (E@pégfe?)bgnd conflgured such that the resin film is Iamlnated to the protrudlng portions of
the substrate g : gtanspprtingmech m(T3) for
transportingthe end Iamlnated body f@"ﬁ%@"@ the lgminating mechanismeEhimitegthe faminating
mechanism (El). 8. The laminating &5Partus acc )r&?fﬁofﬂ‘ﬂ?'lyone of 5 dlpisiyy to 7, further
comprising Inventive
Example 7
Inventive
Example 8
Inventive
Example 9
Inventive
Example 10
Inventive
Example 11
Inventive
Example 12
Comparative
Example 7
Comparative
Example 8
Comparative
Example 9
Comparative
Example 10

O
O
O
O
O
O

X X

OlO0lO0O|0|lO0|0|0 |06

X
>
X

X
O
X

Althoughaspecificforminthepresentinvention

has been described in the aforementioned examples, the

5 aforementioned examples should be considered as mer ely
illustrative and not restrictive. It is contemplat ed
thatvariousmodificationsfallingwithintheequiv alent
rangeoftheclaimscould be madewithoutdeparting from
the scope of the present invention.

10 Thelaminatingapparatusaccordingtothepresent

inventionisusableasanapparatusforlaminating aresin
film to a substrate having protruding and recessed

portionsinthemanufactureofanelectroniccircui tboard



a support film removing means for removing the support film from the second resin film. 9. The
laminating apparatus according to claim 8, wherein the support film removing means includes 10 a control
means for operating the support film removing means’so as to remove the support film from one of the
second resin film of the provisionally laminated body and the second resin film prior to the formation of the
provisionally laminated body. 15 10.The laminating apparatus according to any one of claims 1 to 9,
further comprising: a cutting means for cutting one of the first resin film and the second resin film to
a predetermined sizg; 203 pieesriggyngans for precuring one of the first resin film and the second
resin film.
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Claims
1. A laminating apparatus for a provisionally
laminatedbody(PL1)includingasubstratehavingf
andbacksurfacesatleastone ofwhich has protrud
and recessed portions, and one of a first resin fil
and a second resin film attached to an uneven surfa
of the substrate, the second resin film including a
supportfilm,thelaminatingapparatusbeingconfig
toformanendlaminatedbodyincludingone ofthe
resin film and the second resin film conforming to
protruding and recessed portions of the substrate,
laminating apparatus comprising

a laminating mechanism (E1) including:

an enclosed space forming means capable of

receivingtheprovisionallylaminatedbody(PL1)th

and

a pressure laminating means (P1) for applying

pressure to the provisionally laminated body (PL1)
non-contactingrelationshipwith one ofthefirstr
filmandthesecondresinfilminanenclosedspace

by the enclosed space forming means to laminate one
the first resin film and the second resin film to t
substrate, thereby forming the end laminated body f

the provisionally laminated body (PL1).

2. The laminating apparatus according to claim 1,
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ce

ured
first
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erein;

esin
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of
he
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whereinthelaminatingmechanism(E1)furtherinclu

a depressurizing means for forming a
provisionallylaminatedbody(PL2)fromtheprovisi
laminated body (PL1) in the enclosed space, the
provisionallylaminatedbody(PL2)havingaspacep
underanegative pressure betweenthe substrate and
of the first resin film and the second resin film;

a heating means for heating the provisionally
laminated body (PL1) in the enclosed space to seal
peripheral portion of the resin film and the substr
to each other.

3. Thelaminating apparatus accordingtoclaim 1 or
2, wherein the laminating mechanism (E1) includes

a heating means for heating the provisionally
laminatedbody (PL2)andtheendlaminatedbodyto
theresinfilmtofirmlyconformtothe substrated
the formation of the end laminated body from the
provisionallylaminatedbody(PL2)intheenclosed
4. The laminating apparatus for the provisionally
laminated body (PL1) according to any one of claims
to 3, comprising

the laminating mechanism (E1), and

a laminating mechanism (E2) including

an enclosed space forming means capable of

receivingtheprovisionallylaminatedbody(PL1)th

des:

onally

laced

one

and

ate

cause

uring

space.

erein;
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adepressurizingmeanscapableofplacingaspace
betweenoneofthefirstresinfilmandthesecond
film and the substrate of the provisionally laminat
body(PL1)underanegativepressureintheenclose
formed by the enclosed space forming means;
aheatingmeanscapableofheatingoneofthefirs
resinfilmandthesecondresinfilmoftheprovisi
laminated body (PL1); and
a pressure laminating means (P2) for laminating
one of the first resin film and the second resin fi
ofthe provisionallylaminatedbody (PL1)to protru
portions of the substrate to form a provisionally
laminatedbody(PL1)includingthesubstrateintegr
with one of the first resin film and the second res
film.
5. The laminating apparatus for the provisionally
laminated body (PL1) according to any one of claims
to 4, comprising
the laminating mechanism (E1), and
a laminating mechanism (E3) including:
an enclosed space forming means capable of
receivingtheprovisionallylaminatedbody(PL1)th
adepressurizingmeanscapableofplacingaspace
between the resin film and the substrate of the

provisionally laminated body (PL1) under a negative

resin
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dspace
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pressure in the enclosed space formed by the enclos ed
space forming means;
aheatingmeanscapableofheatingtheresinfilm
of the provisionally laminated body (PL1); and
a pressure laminating means (P3) for laminating
aperipheralportionoftheresinfilmoftheprovi sionally
laminated body (PL1) to the substrate to form the
provisionally laminated body (PL2).
6. Thelaminating apparatus according toany one of
claims 1 to 5,
whereinthepressurelaminatingmeans(P1)further
includes a control means for controlling applied
pressure.
7. Thelaminating apparatus accordingto any one of
claims 4 to 6, further comprising:
atransportingmechanism(T1)fortransportingthe
provisionally laminated body (PL1) to the laminatin g
mechanism (E2) or (E3);
atransportingmechanism(T2)fortransportingto
thelaminatingmechanism(E1)theprovisionallylam inated
body (PL1) or the provisionally laminated body (PL2 )
formed by the laminating mechanism (E2) or (E3) and
configured such thatthe resinfilmislaminated to the
protrudingportionsofthesubstrateandintegrated with

the substrate; and
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atransportingmechanism(T3)fortransportingthe
end laminated body formed by the laminating mechani
(E1) out of the laminating mechanism (E1).
8. Thelaminating apparatus according toany one of

claims 1 to 7, further comprising

a support film removing means for removing the

support film from the second resin film.

9. The laminating apparatus according to claim 8,

whereinthe supportfilmremovingmeansincludes

acontrolmeans foroperating the supportfilmremo
means so as to remove the support film from one of
second resin film of the provisionally laminated bo
and the second resin film prior to the formation of
provisionally laminated body.
10. Thelaminating apparatusaccordingtoanyone o
claims 1 to 9, further comprising:
acuttingmeansforcuttingoneofthefirstresin
filmandthe secondresinfilmto apredetermined s
and
aprecuring means for precuring one of the first

resin film and the second resin film.
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