1 DESCRI PTI ON LAM NATI NG APPARATUS S TECHNI CAL FI ELD The - present
application relates to a lam nating apparatus for lamnat ing ares inf |Im
to a substrate having protrudi ng and recessed portions in the manufacture
of 10 an electronic circuit board and a sem conductor device. Mire
particularly, the present application relates to a | am nating appar at us

whi ch achi eves a high degree of filmthickness uniformty of a resin film

| am nated to a substrate and whi ch suppresses the creation of 15 m crovoids
bet ween the substrate and the resin film BACKGROUND ART I n recent years,

wi th the decreasing size and increasing performance of el ectronic devices,
the 20 increases in density and in the nunber of |ayers of electronic
circuit boards for use in the el egscampeIoRvi ces have taken place. For the
increase in the nunber of l|layers of such electronic circuit boards, there
is a requirement for snoothness of the surface of a | am nated 25 body
obtained by lamnating a resin filmto a substrate

LAMINATING APPARATUS

TECHNICAL FIELD
The present application relates to a laminating
apparatus for laminatingaresinfilmtoasubstratehaving
protruding and recessed portions in the manufacture of
10 an electronic circuit board and 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 vears, 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
devices have taken place. For the increase in the number
of layers of such electronic circuit boards, there is
a requirement for smocothness of the surface of a laminated

25 body obtained by laminating a resin film to a substrate



2 having protruding and recessed portions. An exanple of a |lam
appar atus which neets such a requirenent is disclosed in Patent
1. In this apparatus, a resin filmnade of a thernosetting resi
conposition 5 or a photosensitive resin conposition and a substrate are

accomodat ed in one out of two encl osed spaces divided by a flexible sheet

made of an expansive nmateri al
af orenenti oned two divided encl osed spaces i s reduced,
10 encl osed space in which the resin filmand the substrate are

t he ot her

not accommodated i s brought back to normal pressure or further
expand the flexible sheet nade of the expansive material toward

preSSUfe‘redﬂﬁﬁﬂbg protruding and recessed portions. An example of

10
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25

a laminating apparatus which meets such a reguirement
is disclosed in Patent Literature 1. In this apparatus,
a resin film made of a thermosetting resin composition
or a photosensitive resin composition 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 aforementioconed two divided
enclosed spaces is reduced, thepressure in only the other
enclosed space in which the resin film and the substrate
are not accommodated is brought back to normal pressure
or further increased to expand the flexible sheet made
of the expansive material toward the pressure-reduced
enclosed space {(the enclosed space in which the resin
film and the substrate are accommodated) . The expanded
flexible sheet applies pressure equally to theresin £film
and the substrate. Thus, the apparatus laminates the
resin filmand the substrate together. According to this
apparatus, the aforementioned flexible sheet is expanded
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

of the substrate. In that state, pressure is applied

nati ng
Literature
n

After thhe pressure in both of the
the pressure in only

i ncreased to
t he



encl osed space (the enclosed space in which the resin 15 filmand the
substrate are accommobdat ed). The expanded fl exi bl e sheet applies pressure
equally to the resin filmand the substrate. Thus, the apparatus |am nates
the resin f Imand the substrate together. According to this apparatus, the
aforenentioned flexible sheet is expanded 20 |like a balloon by a difference
in air pressure between the two encl osed spaces divided by the
af orenenti oned fl exi bl e sheet nade of the expansive material, so that part
of the flexible sheet which contacts the substrate is defornmed al ong the
protrudi ng and recessed portions 25 of the substrate. In that state,
pressure is applied 3

to the resin film and the substrate. Thus, even when

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

5 portions of the substrate.

CITATION LIST
PATENT LITERATURE
PTL 1: JP-3a- 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 inteo intimate contact
with the protruding and recessedportions of the substrate
or the fact that no microvoids are created between the
substrate and the resin film when the substrate has large
20 protruding and recessed portions. This apparatus has
the function of forming the surface of the resin film
laminated onto the substrate into a flat surface by using
a flat pressing plate in a subseguent step. For this
reason, the uniformity of the film thickness of the

25 laminated resin film is not taken so much into



to the resin filmand the substrate. Thus, even when the substrate has
protrudi ng and recessed portions, this apparatus is capable of bringing the
resin filminto intinmate contact with the protruding and recessed 5
portions of the substrate. ClI TATION LI ST PATENT LI TERATURE PTL 1: JP-A-
2004- 249639 10 SUMVARY OF | NVENTI ON However, the aforenentioned
apparatus i s an apparatus which gives @ higher priority to the fact that

t he spaci ngs between the protruding and recessed portions 15 of the
substrate are so small that it is difficult to conpletely bring the resin
filminto intimate contact with the protruding and reces sed portions of
the substrate or the fact that no mcrovoids are created between the

substrate andohBeatestiodi | movhexakpe eSUbSEr akerbasnt 261 20 protrudi ng and
recessed portions. This apparatus has the function of formng the surface

of the resinabphpratam mat ek onthe theasdbdt fFateibh osteedt atgasmsftace by usi ng
a flat pressing plate in a subsequent step. For this reason, the uniformty
of the film thecieriss falmttrebzinpdinil edipesishest mmbe indtimedleen so much

into 4 consideration. For exanple, the aforementioned apparatus presses
t he expandedCPFéﬁFBIWel%’hE%? Parg‘j’&lrﬁétmﬁhaé“jr E§FRSP P RAT HPEny™ HE 1 exi bl e

sheet Intg i gib0pte. cONAG M) koI 1! Y 09.2R0: L BReseghPor Li ons of

substrate. Thus, when the spacings between the
protruding and recessed portions of the substrate are
small or when the protruding and recessed portions of
the substrate are large, the flexible sheet conforming
10 to the protruding and recessed portions of a
to-be-laminatedbodyisdifficult toexpand. Thiscauses
the resin film placed on the substrate to have portions
highly pressurized by the aforementioned flexible sheet
and other porticns. As a result, portions of the resin
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 cther 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 recessedportions of a substrate, thereby laminating the



5 substrate, thereby lamnating the resin filmto the substrate. Thus, when
t he spaci ngs between the protrudi ng and recessed portions of the substrate
are snmall or when the protruding and recessed portions of the substrate are
| arge, the flexible sheet conformng 10 to the protrudi ng and recessed
portions of a to-be-lamnated body is di f ficult to expand . This causes
the resin filmplaced on the substrate to have portions highly pressurized
by the aforenentioned flexible sheet and other portions. As a result,
portions of the resin 15 filmwhich are placed near the tops of the
protrudi ng portions of the substrate are nore highly pressurized by the
af orenenti oned fl exible sheet than other portions thereof to becone | onger
and t hi nner. rd8is £ i lhebe Hess &himmn t&  teentviseic bhé bat cL hes besivBefii | m cannot
be lam nated 20 to the substrate while the filmthickness of the resin film
i's held unifbrenprearstinicted regekssed portiond pivithw ehibsheateregoi ng, the
present application provides a |am nating apparatus which is capable of
causing a re3fd 93 ©8 HBﬁﬁl%ﬁ%ﬂ%?qﬁﬁPdﬁPgt?%@l?&f%ﬁﬁfd2B°FEé@§§edport|ons
of a substrat herer |.am na |ng subs trate ,
pr

even when th%gt550| S et WeEh - fhE© %blﬁﬁﬁﬂﬁgﬁ%%%ﬁa oPfi ons of the
subst rat e; ar g, ST I, %lgfﬂ%@sghsf Py Fug Qgtgadrsksefﬁsf%%qheggk;DQHS of the

substrate are large, which I's capa ing 5 m t hi ckness of
the | am nat egnrgsétr-fdddp undfcarmon a stricter |evel. To
acconplish the aforenentioned, the present application discloses a

| am nati ng appar at U fa@roappleii shenatdyemheard inatesd haey pEEARtI ncl udi ng
asubstrate 10 having front and back surfaces at |east one of which has
protrudi ng adRPEersset Fralios®s, 2apdnénat dro 2rp3sttyesior & I m and a
second resin filmattached to an upeven surface of, the substrate, the
second reS|np¥?Yhﬁ%?Rﬂ{kﬁ}@Pb%%ﬁﬂ%P?d¥lPH} ﬁﬁ@lwgﬁﬁﬁéiFﬁbsﬁﬁﬁﬁ?atus bei ng

15 ponfl grega man %ﬂ?'bfg% é¥%énxj %gg |nﬁeon§ of t e first

0
resin fi n1and %% second resin "M con ornlng tot proYrudlng and

recessed pOfﬁ&Q%%dﬂ}ddﬁié%ﬁﬁt%@%%seﬁ@%%@!@ﬂ@tbHQcﬁﬂpéEQ£E§rH@y include a
| am nating nmechanism (El) including: an encl osed space

resin film and a second resin film attached to an uneven
surface of the substrate, the second resin film
including a support £film, the laminating apparatus being
15 configured to form an end laminated body including one
of the first resin film ard the second resin film
conforming to the protruding and recessed portions of
the substrate. The laminating apparatus may include a
laminating mechanism (E1l) including: an enclosed space
20 forming means capable of receiving the provisionally
laminated body (PL1l) therein; and a pressure laminating
means (Pl} for applying pressure to the provisionally
laminated body (PL1)} innon-contacting relationship with
one of the first resin film and the second resin film

25 1in an enclosed space formed by the enclosed space forming



20 form ng nmeans capabl e of receiving the provisionally | am nated body
(PL1) therein; and a pressure |l am nating neans (Pl) for applying pressure
to the provisionally | am nated body (PTA) in non-contacting relationship
with one of the first resin filmand the second resin film25 in an

encl osed space fornmed by the encl osed space forming 6 nmeans to | am nate
one of the first resin filmand the second resin filmto the substrate,
thereby formng the end | am nated body fromthe provisionally |am nated
body (PL1). 5The present inventors have nade studies to address chall enges
of making the filmthickness of the resin filmlamnated to the subs trate
havi ng protrudi ng and recessed portions uniformon a stricter |evel and of

| am nati ng theanestd Ffddimdte the sdbsheaf erst theriin thiamcredt kas of 10

m crovoi ds between the substrate and the resin filmeven when the substrate
has | arge pretrond ngesdamdf i éodssateporlts onste | hhehebgoirgeimf thke st udi es,
the present inventors have found that the nonuniformfilmthickness of the
resin film | 8AfARFedasRItRIYs HHST rtdcel Favd P e vibapi vt FediPRgYand recessed
portions res %tﬁ fromthe following facts. During the lamnat ion o f the
resin filmtot E'substrate, t he expanded fl exi bl e sheet cannot cone into
intimate gontact w ; i S Qr 1 | f .the substrate
when t he gubstrateq%§§5€§%gﬁg$ggg%ggﬁgggyégﬁﬁglﬁﬂﬁggéigggéggsg%tions as
nmentioned abeMgl1didSs 62USHS ddhens esinh fhidnddaced onr theisyhskrate to have
portions forced hard against (in contact with) the substrate and ot her
portions, re3ahihaged Aotthe Nortta Heoliant i dg/pt oit fhdi fg bndtdeicekseds of the

| am nated resin 25 film Then, the present inventors have made further 7

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 that the nonuniform £ilm thickness
of the resin film laminated on the substrate having the
15 protruding and recessed portions results from the
following facts. During the laminationof theresinfilm
to the substrate, the expanded flexible sheet cannot come
into intimate contact with the protruding and recessed
portions of the substrate when the substrate has the large
20 protruding and recessed portions as mentioned above.
This causes the resin film placed on the substrate to
have portions forced hard against (in contact with) the
substrate and other portions, resulting in the
nonuniformity inthe filmthickness of the laminatedresin

25 film. Then, the present inventors have made further



studi es of whether or not the resin filmcan be lamnated to the substrate
by applying pressure to the resin filmw thout using the flexible sheet in
what is called non-contacting relationship, rather than by expanding 5 the
flexible sheet to press the flexible sheet against the resin film As a
result, the present inventors have found the foll ow ng process. Prior to
the lamnation of the resin filmto the substrate by applying pressure to
the resin film a provisionally |am nated body such 10 that the resin film
is nerely overlaid on the substrate s placed in an encl osed space . Air or
the like is inj ected into the enclosed space to force the resin film

agai nst the substrate by using the pressure of the air or the like. This
causes the resifiéslod #Wefhdr bRendy eheudidich 1b1andnrvEasseaapenti ons of the
substrate, thereby providing a | am nated body (an end | am nated body).
Accordi ng tota tonshibmitteng enbkeglyent pfesdherpresent appid ifgdami on , the

| am nat ing apparatus may inc |ude a |am nating mechani sm (El') including:
an encl osed ¥pakeuRorsbrdr e rddrd ler sheesi ¥nghat pkovixiiashl |y | ani nat ed
body (PL1) having a resjn filmaverlaid on and attached to g, substrate; and
a pressure IﬁﬁPﬁgf?ﬁ%F?kﬁﬂu?§%ﬁt%%&§P§PngrBF€§ELﬁQ9Q(P%I%?pFEEFHgfiIn1of t he

provi sional |y, | am nat ( i -contactin i ipto 25
cause thegr eg}“ﬁ ﬂ%]%hfelge %?%%Er(E)){S}%rdél%glerr%d%fgg}éégiséed&%&p%%ta?gﬁg of the
substrate, thgrelyifoEmMMAg als gndd.and nehedRadye Thisncdnenapparatus
elimnates the need to cause the resin filmto fit the protrudi ng and

recessed porEbahs e thel Idudsiy atreckysusi pgidshecexpandiang nhaiea 5 of a

fl exi bl e sheet to produce a | anmi nated body (the end | am nated body), and is
capabl e of fofnihgy relsé nehdllh &1v haeeshipodha sy bappbyl vigppressgrneset o t he resin
filmin non-contacting relationship. The achi evepnent of the application of
pressure to fRetPR9F Ehltn APIRH-CoReEdYi hg™ et Bed Grshyi ﬁuégloms t he

| am nat i of . t resin.fi wi.t hout the suppart filmto. the substrate,
hor cby 71 ofPRG THe TFBLPAETIT e BUESHY B E=ARa PEXTA 1Sy (EREFeot Thus,

I the degreesgh,RLaULUH OO AL §6£556d ANAd ONS1 Pk 108 SURELRAL e 1S

relatively large, a lamnated 15 body (the end | am nated body) such that

the resin filkfAtanthd kacsybstrsdecane Epriatdivateseant aGi awatihseach ot her at
a higher level is provided without the creation of mcrovoids between the

resin film antdet ebstubste aive usAlngo thehprpeesseref ofhgasiyi ®rused by using
alr pressure
like. This causes the resin film to fit the protruding
15 andrecessedportions of the substrate, thereby providing
a laminated body (an end laminated body).
According to a non-limiting embodiment of the
present application, thelaminating apparatusmay include
a laminating mechanism (El) including: an enclosed space
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 f£film of the provisionally

laminated body {(PL1) in non-contacting relationship to

25 cause the resin film to fit protruding and recessed



20 and the like to lamnate the resin filmto the substrate. This causes
the filmthickness of the resin filmlamnated to the substrate having the
protrudi ng and recessed portions to be a uniformthickness on a stricter

| evel. In the manufacture of product s hardened by at |east 25 one of heat
and light after the lamnation of the resin 9 filmand the substrate with
light-emtting el enments such as optica} sem conductor el enents nounted
thereon, a dry filmsolder mask requires the protection of the support film
for the purpose of preventing the resin layer fromb5 directly contacting an
optical mask and the like in a subsequent step and al so requires the
process of renoving the support filmafter the lamnation. Unlike such a

dry film sol dertiBsk, ot hend Al NG apparabysrbsmeapabh ee@f pl acing the
resin filmfromwhich the support film210 is previously renoved on the

substrate tolapphytpd @ssiyre dhuectthy dppdreusesi imindtas Ahsoeectihe

| am nating apparatus is capable of significantly reduc ing variations in
the filmthi tkriesseofthe meskarf idat eel fAssihe pTomruding andiredesriedat i ng
apparatus lamnates the resin filmto the 15 substrate with light-emtting
el enents sucR°a518pti taItiSefPESREAEE Y AMEntEe ntPREY RN&PESR to provi de

excel | ent _opti.cal_.se 'Eon uct.or deviges regduced in %ptic |. cal ar
. 5 Tofa flexible sheet to ?FO Uce a, laminated odH. he en
irregularities.” According to another non-11Tmting enbodi rent of 20 t he

present appl hsa&hgged%@&f)t,hea_rl@nﬂsna:taipa;g,lgeea@a@iﬁmﬁgl dnd urther includes a
depressurizing neans for Tormng a provisionally |Iamnated body (PL2) from

t he provisi onahlyatas vededbodRlihg Brebeuenct sk space, fihe
provi sionally | am nated body (PL2) having a space 25 placed under a
negati ve pressureteinweert inker sldstarattd p.10The achievement of the

application of pressure to the resin film in
10 non-contacting relationshipallows the lamination of the
resin film without the support film teo the substrate,
therebyallowing theresinfilmtoexhibit the flexibility
thereof. Thus, if the degree of protruding and recessed
portions of the substrate isrelatively large, a laminated
15 body (the end laminated body) such that the resin film
and the substrate are in intimate contact with each other
at a higher level is provided without the creation of
microvoids between the resin film and the substrate.
Also, the pressure of gas is used by using air pressure
20 and the like to laminate the resin film to the substrate.
This causes the film thickness of the resin film laminated
to the substrate having the protruding and recessed
portions to be a uniform thickness on a stricter level.
In themanufacture of products hardened by at least

25 one of heat and light after the lamination of the resin



and one of the first resin filmand the second resin film and a heating
nmeans for heating the provisionally | am nated body (PL1) in the enclosed
space to seal a peripheral portion of the resin filmand the substrate 5 to
each other, the air pressure in the enclosed space of the |am nating
mechani sm (El') is nmade higher than the air pressure in the
negati ve- pressure space of the provisisonally | am nated body (PL2), whereby
pressure is applied to the resin filmby the pressurizing force 10
resulting fromthe difference in air pressure in non-contacting

rel ati onship. Thus, the resin layer of the resin filmis not attached to a
pressuri zi ng neans even when the resin filmlayer is lamnated to the
substrat e byrapplayidnthpeebsureté &itthel 1gasd terfiidtMnkhayesmd svbinbe t he support
filmrequired to cover the surface of the resin filmfor the purpose of
protecting theopésicnllsaymre drainicrrg ragfimesinors andn bekhédieveness 8fythe resin
filmis renoved. The flexibility of the resin filmitself is not hinderedby
t he support fi1mnsPdert ResEFBriFes Fie Prote6titRef édinsPPPRAf o t he
substrate is_jnproved. For this reason, the s#bstrate and tEe resin film

are inconpl ef &t §oft FRERIRHROE W TH-bcH Sffef oS Thile Ve HF&Ferabl e
b . ! ( . > P 4 th
subtrat e DERESIRERARGLE BRERLEE PRI LIS ATRE A TI%0 the

present appl 686 éAbn VBB Lh@ 4 AIH Paki N TREBaNIBSEED) rbRGL UGS a heating
means for heating the provisionally [am nated body (PL2) and the end

| am nat ed botlye t oumaise fline rEser Ehemdmiddtidy. comflake sachhe 5 substrate
during the formation of the end | am nated body fromthe provisionally

| anmi nat ed bodyy EPLR)sqdlderiea ghckbsdargpaténgtdne ag@tusr habRPibyeof the resin
filmto the substrate in the provisionally |am nated body (PL2) is

i nproved. Th?E B & ced§stant haP el Yo P Hdvithe FOPRORFghLH™degr ee of

inti matel(gontact betvveEn t he resin filmand the substra

te,
Accor di nb’ t 0" SPITEVARGT hér™ HON-11 At 1 11g° enbodt nent 01> rh8* pr 88eht

application, gnhen. the J amaldng 2pRar at #ss orctda priouicsimgnal 'y Iam nat ed
body (PTA) includes the 15 | am nating nmechanism (El), and a | am nati ng

mechani sm ( E2ppancd wli fgapanienelsagad rspaselfeeaupgngransacapabl e of
receiving the provisionally | am nated body (PTA) therein; adepressurizing
meanscapabl eof phaci nign gh spaces hetvidenl anenofed hesinrigtlm.esthufil m and t he
second the laminating apparatus laminates the resin film to the
15 substrate with light-emitting elements such as optical
semiconductor elements mounted thereon to provide
excellent optical semiconductor devices reduced in
optical color irregularities.
According to another non-limiting embodiment of
20 the present application, when the laminating mechanism
(E1l) further includes a depressurizing means for forming
a provisionally laminated body (PL2) from the
provisionally laminated body (PL1) in the enclosed space,

the provisionally laminated body (PL2) having a space

25 placed under a negative pressure between the substrate



20 resin filmand the substrate of the provisionally | am nated body (PTA)
under a negative pressure in the encl osed space fornmed by the encl osed
space form ng neans ; a heating neans capabl e of heating one of the first
resin filmand the second resin filmof the provisionally 25 | am nated body
(PTA) ; and a pressure lamnating neans 12 (P2) for lam nating one of the
first resin filmand the second resin:filmof the provisionally |am nated
body (PL1) to protruding portions of the substrate to forma provisionally
| am nat ed body (PL1l) including the 5 substrate integrated with one of the
first resin filmand the second resin film the resin filmis supported by
the support film so that the resin filmand the substrate are brought

cl ose to eacinatherofmndeified aéeth trogatdier tuwbidednldersesd aifinl m | ayer not
di storted in shape 10 but nmintained planar is in opposed relation to the
Substrate. Tand priovatdesy twenw dershenalihy then ratedsbodyl 1PL1) i n which
the resin filmfree fromwinkles is overlaid on the substrate. Therefore,
the end | am haReeR BV IY giEdtildéd thewRRehospe $PRekries$S5 tthe 15 resin
filmis nore unjformand in mhi%qjﬂg niqro%ggds are created between the

resin film aRt® tARESthATELE™ © TESACCOF 4Nyt I AYRSEFRTEI ng
nbodi f t li.gat] : | am nat.i t f
enbodi men{ of ?%ck?roq:%ee , %%Jg%?dgﬁ%sﬂ‘@gnlﬁ h:ehet ﬂegﬂc;l%s'eﬁgsﬁgggra us tor

the provisionall am nat'e ( ~i'ncludes I"am nating nechani sm
(El), and a }ammatbag)dechanlesMubEd) (g0l udifgie 8RgaBE!O8edspace form ng

means capabl e of receiving the provisionally | am nated body (PL1) therein;
a depressurizi AgprEansreapaihe ekgpkackngras spacesptaveem dHee resin film
and the substrate of the 25 provisionally |am nated body (PL1) under a
negative 13provisionally laminated body (PL2)}, whereby pressure is
applied to the resin film by the pressurizing force
10 resulting from the difference in air pressure in
non-contacting relationship. Thus, the resin layer of
the resin film is not attached to a pressurizing means
even when the resin film layer is laminated to the
substrate by applying pressure to the resin film layver
15 while the support film required to cover the surface of
the resgsin 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
isnothinderedby the support £ilm, but theconformability
20 of theresin film to the substrate 18 improved. For this
reason, the substrate and theresin filmare incompletely
intimate contact with each other. Thisg is preferable
because no partial microvoids are created between the

resin film and the substrate.

25 According to vet another non-limiting embodiment



pressure in the encl osed space fornmed by the encl osed space form ng neans;
a heating neans capable of heating the resin filmof the provisionally

| am nat ed body (FLU, and a pressure |lam nating neans (P3) for lam nating a
5 peripheral portion of the resin filmof the provisionally |am nated body
(PL1) to the substrate to formthe provisionally | am nated body (PL2), the
provisionally [ am nated body (PL2) is fornmed rapidly, and the space between
the substrate and the resin filmis sealed 10 efficiently with reliability.
According to another non-limting enbodi ment of the present application,
when the pressure |am nating nmeans (Pl) further includes a control neans
for controlling applied pressure, the formation of the end 15 | am nat ed
body from t herphew.aisaral dpp 1 ad hiaiedahadyné PhRi nhsidenRe caknasgont rol | ed
and noderate speed, as conparedwith the process of injecting air at

at nospheri c peessimel oiesata iRateageteset poesseteinqtithd he encl osed space
of the depressurized | am nating nechanism (El) in 20 a single step. This
further inproyvesishenahniy épmingted boe (514N ehd dgessd demiRatedni nat ed
resin filmlayer. Accordi.ng to yet another non-limting enbodi ment
of the preseRtIBppt i CtIorrFanwiES thé FHant natt iy apparacds SPufbfier i ncl udes:

a transportin chani.sm.(Ti,), for_ 25 transportin he. provi signal ly
arm nat o bod L LT E3T L8 Vo tPaRERaTT i3 e rae LT B Bo0ES)

transportings peghand s dha); frh 14" aRRRALEEAILL&, t N8 AN Natjng mechani sm
(El') the provisionally |am nated body (PTA) or the provisionally |am nated

body (PL2) fenfessdy spheeh taadwaifdiganechani simthe2)yeoin (53 asd confi gured
such that the resin filmis lamnated to the protruding portions of the
subst rat e anthémudgitatagsd wi tthe heosubstorat ey landnatedamshorPLRY nechani sm
(T3) for transporting the end | am nated body forned by the | am nating
mechani sm (EL§ TFPrRnehf Ches| dpfhatitfyeechantspi By Padyehdvéps of formi ng

t he prova i onal | hIa | hat ed QOdthPLlé’ form ng the proyisionally Iam nated
body (PLY) of EHE B G AT yri- 4R it 84 bty ABLFEA fO%FER-Ehe resi n
filmand thessybstrate are,jntegrated together, and formng the end
According tosill another non-limiting embodiment
of the present application, when the laminating apparatus
for the provisionally laminated body (PL1l) includes the
15 laminating mechanism (El), and a laminating mechanism
{E2) including: an enclosed space forming means capable
of receiving the provisionally laminated body ({(PL1)
therein; a depressurizing means capable of placing a
space between one of the first resin film and the second
20 resin film and the substrate of the provisionally
laminated body (PL1l) under a negative pressure in the
enclosed space formedby 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

25 laminated body {PL1l}; and a pressure laminating means



15 | am nated body may be perforned in a dispersed manner. This inproves the
efficiency of the process of formng the end | am nated body, and allows the
setting of optinmumconditions for the formati on on a step-by-step basis.
According to still another non-limting 20 enbodi ment of the present
application, when the |am nating apparatus further includes a support film
removing means for renoving the support filmfromthe second resin film
the support filmnmay be renoved fromthe resin filmin the | am nating step.
Thus, the 25 lam nating apparatus is capable of closely lamnating 15 the
resin filmto the substrate nore easily and conveniently, depending on the
degree of protruding and recessed portions of the substrate and the type of
resin film 555?0{%ng39a@i98r5ﬂé Tiet LRg £odiagent, of 4 he Prgsent
application, when the support filmrenoving nmeans I ncludes a control neans
for operatingetbeasHpp ts ifiid W @RBVH ARGV B RS2 SO, aSirliGat@rDYeathe support
filmfromone of the second resin filmof the provisionally |am nated 10
body and t he(satbnido resitrddinm poirodohe dhetforsmidtortef tbhéopmovi si onal |y
| am nat ed body, the support filmis renoved nore easily and beautifully,

whi ch in tura Psopieierable. landeateidngoty 4RbL hetnmbrdindrittieng enbodi ment
of 15 the_present applijcation, when_ the | am nating apparatus further
inclues: 2 CEPPFHﬁaE%a}EF?QﬁaQﬁﬂtWPﬁB gng of the FiT%t HeEdPn A m and the

second resin_fi.lmto a predeternined size, and a.precurin ans for
precuring on%nccl)ftn%%eseﬁor%gt rreéé?g%?lleq'mscélﬁdrte%énsgﬁonﬁ T éséLP%On;EF% 20 the

precuring ”Eﬁ?sthé c@pable ofrcontr ebhicngnthecconcenis aldpnf a sol vent
remaining on the resin filmand the degree of thermal hardeni ng, depending

on the size ghintbeaps aireush Mytandl beeassedcpardticansndfintthgraubat rat e and
the like. Precuring one of the first resin
together while theresin filmlayer 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 overlaid on the substrate. Therefore, the end
laminated body is provided in which the thickness of the
15 resin film is more uniform and in which no microvoids
are created hetween the resin film and the substrate.
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 (El), and a laminating mechanism
(E3) including: an enclosed space forming means capable
of receiving the provisionally laminated body {(PL1)
therein; a depressurizing means capable of placing a

space between the resin film and the substrate of the

25 provisionally laminated body (PL1l) under a negative



25 filmand the second resin filmsuppresses the excessive 16 flow ng of
the resin filmplaced on the substrate which in turn results in the
reduction in the filmthickness of the resin filmlamnated to the upper
surface of the protruding port ions of the substrate and to the per ipheral
5 portion of the substrate. The precuring also increases the strength of
the resin filmso as not to becone exgessively | onger when the resin film
fits the protruding and reces sed port ions of the substrate, thereby
improving the uniformty of the filmthickness of the resin film 10

| am nated to the substrate. Al so, by nmeasuring the degree of softening of
the resin filmwhich is one of the first resin f Imand the second res in
film the hepteisgr&ondidHorRscNBY chEsHRE i Fotdal oS4 @nkagiRat i ng nmeans
corresponding to a subsequent step, based on the 15 neasurenent data. This
provi des t hespade |fammiatgedeosly a heatdeginethsstapebktdf hieghéngreliability.
Further, before or after the precure, the cutting nmeans cuts one of the
first resin EPemegaa tiHe EEbRPTEsl s omalmywienatedolpodn (BLdhgat ed
strip-shaped configurati on_ woynd on 20 a core to a predeterm ned size for

use in the | &R naty o Y % HEPrEvi8PoRarty B fdted 3BYaY 1 PAi 8 achi eves
the full automation of al]l. t st eps. qf. .f orm t he .end_| am nat ed body
from one %f ?ﬁ%l_??gfl §§#hg%ffﬁﬁghag?h%%éégaﬁgkggéfﬁvffﬁnFﬁgg%d on a roll.
25The term " provi si onaldd, | @tinated Lhedyipasr Ms€0k o 1 e present
application may refer to a |lam nated body in such a condition that the
resin surfacgrebiaisesiry fldnhnanddt beali kenf y efata ed ova shenaLnaf t er as
resin filmor a resin filmwith a support filnm') neither 5 intimately
contacts norleonnfored it HEldnevenfsurédceawidly s wrst takee shaveng
protrudi ng and recessed portions. In particular, the provisionally

| ani nat ed boB§EYFER Ut £ WHtdiatticoathaiet hesiest it it m=ard ache |ike are

overlaldlgn £P§i§P§§Ef§u§§€%“Jé%i% ?12%%[” surface of the resin

a

According to another non-limiting embodiment of
the present application, when the pressure laminating
means (Pl) further includes a control means for
controlling applied pressure, the formation of the end

15 laminated body from the provisionally laminated body
(PL2) is done at a controlled and moderate speed, as
compared with the process of injectingair at atmospheric
pressure or at increased set pressure intc the enclosed
space of the depressurized laminating mechanism (E1) in

20 a single step. This further improves the uniformity of
the film thickness of the laminated resin f£ilm layer.

According to yvet another non-limiting embodiment
of the present application, when the laminating apparatus
further includes: a transporting mechanism (T1l} for

25 transporting the provisionally laminated body (PL1) to



10 filmand the like is opposed to the uneven surface of the substrate
havi ng protrudi ng and recessed portions may refer to as a "provisionally

| am nat ed body PL1", and the provisionally |am nated body in such a
condition that the space between the uneven surface of the substrate 15 and
the resin filmand the like is sealed by the contact between the substrate
and the peripheral portion of the resijp filmand the |like of the
provisionally | am nated body PL1 to forma depressurized encl osed space may
be referred to as a "provisionally |am nated body PL2". 20 As used in the
present application, the expression "applying pressure to one of a resin
filmand a resin filmwth a support filmin 'non-contacting relationship
refers to "appbyifg: KLeSPneHAnABe Q&2 herr esin fd lvp.angdot-Rengesin film
with the support film25 in 'non-contacting relationship with a tangible
object 18 swebhasiemf!{EX M@ sheekporting to tWs Usethddirdde present appl
icati on , a provi s onally |am nated body (PL1l) including one of a resin
filmand a resrhafi$m (G)h thespppoitiphnbil ¥ alsamoliekd dody JEbdfrate 5 may
refer to a provisionally |anm nated body (PL1) in such a condition that the

resin film af#8 Mo PEPRES PR hEY AP id\tdidaPadvn( Bl §0H8eF dte SiRi | e t he
resin surgac of the resig}fLIn1qgg t he I%ge is.in q posegh:el tion to the
uneven suffat@"bPatHe AP ECE BRd 85 pf Byl sHEh& 9™ B0 5 PshiR&fed body
(PL1) or (PLZhal RpbHIEh 08 Of Paf £3) (d Lb 11800 2, 08SHE Lol LBkt h @ support
filmis integrated with asmwtmuennyreerto a provisionally | am nated
body (PL1) opf(RlkubBrsdeh shcondihirabefhattiongeofuda-diasi anfii | m and the
resin filmwth the support filmis 15 overlaid on the substrate and is
further pressutizesbandrchatchheisubstYjatferandaoseontindheheesnd fil m and
the resin filmwth the support filmare integrated together to such a
degree that baBippteddadysifarmpfnvarid e Reniastpngineahanisn HEl3upport film

cannot be easily separated 20 fromthe substrate. BRI EF_DESCRI PTI ON OF
DRAW NGS'0  outof tlq gamynatping mecpanisAEL) o fdie 3584 of IGRBL8/Abodi ment  of

the present @RQ'&%@%ié&%nally laminated body (PL1l), forming the

provisionally laminated body (PL1l) or the provisionally
laminated body (PL2) in which the resin film and the
substrate are integrated together, and forming the end

15 laminated body may be performed in a dispersed manner.
This improves the efficiency of the process of forming
the end laminated body, and allows the setting of optimum
conditions for the formation on a step-by-step basis.

According to still another non-limiting

20 embodiment of the present application, when the
laminating apparatus further includes a support film
removing means for removing the support film from the
second resin f£ilm, the support film may be removed from
the resin f£ilm in the laminating step. Thus, the

25 laminating apparatus is capable of closely laminating



25[FIG 2] FIG 2 is a partial sectional view of 19 the one enbodi nent.
[FIG 3] [FIG 4] one enbodinent. FIG 3 is a top view of the one

enbodi ment . FIGs. 4A and 4B are illustrations of the 5 [FIG enbodi nent.
5] FIG 5 is an illustration of

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.

5 According to a non-limiting embodiment of the
present application, when the support filmremoving 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 and beautifully, which in turn
is preferable.

According 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 resin film and the second resin film to a
predetermined size; and a precuring means for precuring
one of the first resin film and the second resin film,

20 the precuring means is capable of controlling the
concentration of a solvent remaining on the resin film
and the degree of thermal hardening, depending on the
size of the protruding and recessed portions of the
substrate and the 1ike. Precuring one of the first resin

25 film and the second resin film suppresses the excessive



the one [FIG enbodinent. 6] FIG 6 is an illustration of the one 10 [FIG
enbodi nent .

16

flowing of the resin film placed on the substrate which
in turn results in the reduction in the film thickness
of the resin film laminated to the upper surface of the
protruding portions of the substrate and to the peripheral
5 portion of the substrate. The precuring also increases
the strength of the resin film =20 as not to become
exceggively longer when theresinfilmfits theprotruding
and recessedportions of the substrate, thereby improving
the uniformity of the film thickness of the resin film
10 laminated to the substrate. BAlso, by measuring the
degree of softening of the resgin film which is one of
thefirst resin filmand the secondresin 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 reliability. Further,
before or after the precure, the cutting means cuts one
of the first resin film and the second resin f£ilm which
is of an elongated strip-shaped configuration wound on
20 a core to a predetermined size for use in the lamination
to the provisioconally laminated kody. This achieves the
full avtomation of all of the steps of forming the end
laminated body from one of the first resin film and the
gecond resin film wound con a roll.

25 The term "provisionally laminated body" as used



71 FIG 7

is an illustration of the one [FIG enbodinent. 8 FIG 8

illustration of the

10
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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 to hereinafter as "a resin
film or a resin film with a support film") neither
intimately contacts nor conforms to the uneven surface
of a substrate having protruding and recessed portions.
In particular, the provisionally laminated body in such
a condition that the resin film and the like are overlaid
on the substrate while the resin surface of the resin
film and the like is opposed to the uneven surface of
the substrate having protruding and recessed portions
may refer to as a "provisionally laminated body PL1",
and the provigionally laminated body in such a condition
that the space between the uneven surface of the substrate
and the resin film and the like is sealed by the contact
between the substrate and the peripheral portion cof the
resin film and the like of the provisionally laminated
body PL1 to form a depressurized enclosed space may be
referred to as a "provisionally laminated body PL2".
Asused in the present application, the expression
"applying pressure to cone of a resin f£ilm and a resin
film with a support film in 'non-contacting
relationship'" refers to "applying pressure to one of
the resgin film and the resin £ilm with the support f£ilm

in 'mon-contacting relationship with a tangible object

IS an



one [FIG enbodinent. 9] FIG 9 is an illustration of the one 15 [FIG 101
FI G :

18

such as a flexible sheet.'"

Asused in thepresentapplication, aprovisionally
laminated body (PL1l) including cone of a resin £ilm and
aresin filmwith a support £ilm "attached to" a substrate

5 may refer to a provisionally laminated body (PL1) in such
a condition that the resin £ilm and the like are merely
overlaid on the substrate while the resin surface of the
resin f£film and the like i1s 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 {(PL1l) or (PL2) in such a condition that one of Ehe
resin film and the resin film with the support £ilm is
15 overlaid on the substrate and is further pressurized and
that the substrate and one of the resin £ilm and the resin
film with the support film are integrated together to
such a degree that one of the resin film and the resin
film with the support film cannot be easily separated

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 sectiocnal view of



10 is a partially enl arged il lustration of the one enbodi nent. [FI G
enbodi nent. 11] FI G

19

the one embodiment.
[FIG. 3] FIG.3isatopviewof the oneembodiment.
[FIG. 4] FIGs. 42 and 4B are illustrations of the
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. 11 is an illustration 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



11 is an illustration of the one [FIG 12] FIG 12 is a partially enlarged
20 illustration of the one enbodi nent. [FIG 13] FIG 13 is a
partially enlarged illustration of the one enbodi nent. [FIG 14]
FIG 14 is a partially enlarged illustration of the one enbodinent. 25[FI G
15] FIG 15 is a partially enlarged 20

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. 204 and 20B are illustrations of
another embodiment of the present application.
[FIG. 21] FIG. 21 is a sectional view of vyet
another embodiment of the present application.
[FIG. 22] FIG. 22 1is a sectional viewof a further
15 embodiment of the present application.
[FIG. 23] FIG. 23 1s an illustration of the
further embodiment.
[FIG. 24] FIG. 24 1is 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 1s an illustration of the

25 further embodiment.



illustration of the one enbodi nent. [FIG 16] FIG 16 is a

partially enlarged illustration of the one enbodi nent.

[FIG 17] FIG 17 is a partially enlarged 5 illustration of the one
enbodi nment . [FIG 181 FIG 18 is a partially enl arged
illustration of the one enbodi nent. [FIG 19] FIG 19 is an

illustration of the one enbodinent. 1Q[FIG 20] FIGs. 20A and 20B are
illustrations of another enbodi nent of the present application.

[FIG 21] FIG 21 is a sectional view of yet another enbodi nent of the
present application. [FIG 22] FIG 22 is a sectional viewof a further 15
enbodi nent of the present application. [FIG 23] FIG 23 is an
illTustration of thedm.thery epbedi M8N{s an 11lustrathbhGor2d4heFIG 24 is a

partially enlarged illustration of the further enbodinent. 20[FIG 25] FIG
25 is a parteabdgirmmiargedid lpusiskeati eppdicéhecdurt her enbodi nent.
[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
invention will now be described. It should be noted that

25 the present invention is not limited to the embodiments.



[FIG 26] FIG 26 is an illustration of the further enbodi nent.

[FIG 27] FIG 27 is an illustration of the 25 further enbodi nent. 21
[FIG 28] FIG 28 is an illustration of one enbodi ment of the present

appl i cation. [FIG 291 FIG 29 is a partially enl arged
illustration of FIG 1. 5[FIG 301 FIG 30 is a partially enlarged
illustration of FIG 1. [FLG 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 enlargedd.|bhustdal RoDaRindd G g dbparatus according to

one embodiment of the present invention. Thislaminating
apparatus A is an apparatus for laminating a resin film
made of asilicone resinand the like to a substrate having
5 protruding and recessed portions. The laminating
apparatus A includes a cutting block 1 for cutting an
elongated strip-shaped resin film with a support f£ilm,
a precure block 2 for precuring the resin film with the
support £ilm, a removing block 3 for removing the support
10 film from the resin film with the support film, a
provisionally laminated body forming block 4 for forming
a provisionally laminated body, and an end laminated body
forming block 5 for forming an end laminated body. As
shown, the blocks 1 to 5 are disposed in the order named
15 from upstream {(the cutting block 1) to downstream (the
end laminated body forming block 5) in the flow direction
indicated by the arrow. The reference character o
designates an entire cover for accommodating the
aforementioned blocks 1 to 5. The entire cover
20 includes safety doors not shown which are provided on
side surfaces for the respective blocks, and HEPA filters
not shown which are provided on the ceilings for the
respective blocks for the purpose of further cleaning
air in a clean room in which the present laminating

25 apparatus is installed. PartiallyenlargedviewsofFIG.



[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.

DESCRI PTI ON OF EMBODI MENTS Next, enbodi ments according to the
present invention will now be described. It should be noted that 25 the
present invention is not limted to the enbodi nents. 22 FIG 1

shows a | am nati ng apparatus accordingsto one enbodi nent of the present
invention. This lam nating apparatus A is an apparatus for lamnating a
resin filmmade of a silicone resin and the |like to a substrate having 5
protrudi ng and recessed portions. The | am nating apparatus A includes a
cutting block 1 for cutting an elongated strip-shaped resin filmwth a
support film a&rfredeuwneiblmok. 29 QqehprieCatckng the residd finl Fr@i th t he
support film a renoving block 3 for renoving the support 10 filmfromthe
resin filmwkeh(thre Hoppert €6 . aPprovi sreraiigndtdraddivedhpedy forni ng
bl ock 4 for form ng a provisionally | am nated body, and an end | am nated

body f or ni ng“bIFér@k 5 f ot Bﬁﬁ?ngﬂ&ﬁk@ﬁésl%ﬁ*ﬁﬁﬁﬁe]dﬂﬁoaﬁ th&sP8RbWN, t he
blocks 1 to 5 are .di in the_orde 15fro upstr (the cutting
ol 0ck 1) to BGRSCPERAC( {hé Endl” {FAFdt e Bbay“r 3t hith BFScl LY nthe 11 ow
directiongi ngéﬁgt}@&cﬂy ,_1 e %rorrovg ?1&8&%?”:‘?&% acter a desi gnates an

entire cover accommodat ing t orenenti one ocks 1 to 5. The entire

cover a' 20 includes rsaf etye d@@ﬁr@m@ﬂfi&h@&\ﬂ&u\ﬁﬁﬂhﬁb I PL Rdsdede On si de
surfaces for the respective blocks, and HEPA filters not shown which are

provi ded on fieceedd iagsdnaiviniye ar espeet i ¥em bf ook st feore lidmgaperpose of
further cleaning air in a clean roomin which the present |amnating 25
appar at us i sStpskashankd pasinaf iy erl Hr gédvPemgont Hlg which is

wound around a core tube and which has the cover f£ilm
10 on the inner side and the support film on the outer side,
and the functionof cuttingthis toapredetermined length.
Specifically, this cutting block 1 includes an unwind
roll 6 around which the resin film with the support f£film
and with the aforementioned cover f£ilm is wound, a cover
15 film take-up roll 7 for winding up the cover £ilm removed
from the aforementioned resin filmwith the support film,
adisc cutter 8 for cutting the resin filmwith the 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
aforementioned unwindroll 6 having a predetermined width
is provided in a support plate b extending upwardly from
a base a, and unwindably holds the aforementioned resin

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



23 1 are shown in FIG 29 (the blocks 1 and 2) and in FIG 30 (the bl ocks 3
to 5). Parts are schematically showmn in FIG 1. The size, thickness and the
| i ke of the parts showmn in FIG 1 are different fromthe actual ones (the 5
same holds true for the follow ng figures). First, the
aforenmentioned cutting block 1 has the function of renoving a cover film
fromthe elongated strip-shaped resinfilmwith the support filmwhich is
wound around a core tube and which has the cover film 10 on the inner side
and the support filmon the outer side, and the function of cutting this to
a predetermned length. Specifically, this cutting block 1 includes an
unwi nd roll 6 around which the resin filmw th the support filmand wth
the af orementioredreoves Hy 4 Beksowaubd dcd igaueealsy th Meltakendp roll 7 for
wi nding up the cover filmrenoved fromthe aforenmentioned resin filmwth

t he support thhnpcediksinn EUGt rwiBidiot saut ¢ Rgetvhef tesilamfinkmiwgt h t he
support filmfromwhich the cover filmis renoved to a predeterm ned

| ength, a traRBpHREUTHAFEVST- 1050 aAd oar PO tsuiet ﬁéﬁrﬁFahgbé’Woﬁﬂaﬁe 10.

More specifically, as shown in FIG 2, the aforenentioned unW| nd roll 6

havi ng a pr eHEf”@r‘?ﬁenéBW\J/\Pﬂfﬁg|‘§1r§rcd'\h°d]e8f|‘hbea r&FpPof t 1 PIEte bRExt endi ng

dl b b hol d f 25
7w e EEgr T AL e CRB it G & 05 e “BoRtFol T ed by a

ser vonot or d@ﬁh_@@@&%’e%tﬂgn{%ﬁ%ﬁﬁ@ﬁ% %G?{aéﬂéehiﬁn! n 4G 3 which is a top
view of the |am nating apparatusAof FIG Isoas to rotate

i nadi recti onapppsnéet fdrwa thre uapirnadiling id peetiddy oh tihe sepbBefi lmw th
the 5 support film thereby apply a constant tension to the unwound resin
filmw th thelasupporndfid netateb laf &r enemby esed voakeougesakihnaZefs provi ded
in the support E late b , and s rotatably driven by a s ervonotor des

i gnated by tRe %‘Fe‘f%ﬁﬁf@n&’farcéétré‘f:tfrih Frdie t3o 84 fd"dp “Ph&P20 cover film

re_m)ved éomthe ife n frln h th gort 1 % renoval plate d and
bad out 0 b shgRE g aenpErt ' Senr BEPbIid TR e SHBRFS o e
driven by a §§iﬁ(%§9t O'Jv_e%%ﬂnﬁiggeba/&%%%%%@Q%PJIPJ}@% gLiALI N FIG 3,

and the nip roll havi ng no driving neans
roll e from nip rolls f and g. The nip roll £ is driven

by a servomotor designated by the reference character
m in FIG. 3, and the nip reoll g having no driving means

15 1is pressed by an alir cylinder not shown against the nip
roll £.

The transport conveyor 9 includes a conveyor belt
9b made of stainless steel, and a driving 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
conveyor belt 9b has an endless shape, and is looped around
a support 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 and the

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



15 is pressed by an air cylinder not shown against the nip roll f.

The transport conveyor 9 includes a conveyor belt 9b nade of stainless
steel, and a driving roll i. As showmn in FIG 3, the aforenentioned
conveyor belt 9b has 20 a surface with a | arge nunber of suction holes 9c.
The conveyor be It 9b has an endl ess shape, and is | ooped around a support
roll h and the driving roll i. The driying roll i is driven by a servonotor
designated by the reference character nin FIG 3. The feed speed and the
25 amount of feed of the resin filmwth the support film 25 are
controlled by the nip rolls f and g and the servonotor n which drives the
driving roll i. The rotary power of the unwind roll 6 is controlled so that
a constant sgtetcen$iren18 BPPheedpt Sl e fres § dfdd thaviskhRvbhecsypport 5 film
supplied fromthe unwind roll 6 to the transport conveyor 9. The take-up
roll 7 is comtwholdredrtioew titk Wiy itvhegcover if.i | mhpardtomt pfowem the nip rolls
f and g under a set constant tension. This transport conveyor 9 has a
sucti oni ng fthetywiisecadded al JeprdsdrlicdasPohhad xivemseérndestfnat ed by t he
reference character 9a in FIG 2 is in comuni cation with the suction hol es

9c provi ded FAPTHR™ st AREd 16F tReTRBNYETHR bEl™ Widkd HrafEBBPtE the resin

fi Imw h the su rt fi.lmheld thereon r. suction. ILn the course of
t he trans%or%?ﬁTHgﬂﬁgﬁﬁ§gﬁrﬁpafeelgngégﬁgﬂ% egggf %%8 ?5 E?B%Eg character d

in FIG 2 changesydhe transpebkediperti oy ofs theiGoMekdf Ebm;iRgaan obliquely
rearward direction different fromthe transport direction of the resin film

with the suppprthd iddiersGiihapatiheotoverorhidid irSy evued ff e §he resin
filmw th the support film 20 Partially enlarged views of FIG 3 are shown
in FIG 31 (th&eblaocks donnda) tamdiom.F| Chi8Xxadmeditocksv8yto 5).

A bridge plate r places thereon the resin filmwth the support film
transported ¥ g FhéuFFaﬂgtEﬁtf%ﬂﬁﬁﬁQFoPe9?uaﬂdiﬁﬁW€§5FH§lFégFﬁnfiIrnM th the

fgglp(r)]rt {[5 ! nPMar%l)cj_\ldidg iégaggg bryeig.f.lg rfeiHe@evﬁjctehclgahreacstueprpggtinf IFHSn thereon. The
2 1is in communication with the suction holes 9c provided
in the surface of the conveyor belt, and transports the
resinfilmwiththe support filmheld thereonunder suction.
In the course of the transport, the removal plate
15 designated by the reference character d in FIG. 2 changes
the transport direction of the cover film to an obliquely
rearwarddirectiondifferent fromthe transportdirection
of the resin filmwith the support £ilm, so that the cover
filmis removed from the resin filmwith the support £ilm.
20 Partially enlarged views of FIG. 3 are shown in FIG. 31
{the blocks 1 and 2) and in FIG. 32 (the blocks 3 to 5}.
Abridge plater places thereon the resin filmwith
the support film transported from the transport conveyor

9, andmoves theresinfilmwiththe support filmby sliding

25 the resin filmwith the support £film thereon. The resin



26 filmwth the support filmrenoved fromthe cover filmand transported
by the transport conveyor 9 onto the bridge plater 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.
Thus, the resin filmwth the support filmis fixed for the cutting so as
not to be out of position. Next, whil 6the disc cutter 8 is rotated by a

st eppi ng notor designated by the reference character 8a in FIG 10 2, an LM
actuator (8b) for converting the rotary notion of the servonotor into a

| inear not ion by us ing a built-in ball screw causes the disc cutter
running groove p in FIG 3 in a direction indicated by the arrow gq, whereby

the disc cuttein8, cul S3heybesin £ilimuindhobhe, SHARQ ook f ieh,fi xed on the

bridge plate r to a predetermned length. The disc cutter 8 may be returned

to the posithen cshawhok Be&bGind t AlHGIRdMBlayotden € Saeoutiige 8 may be on
standby in that position, run in a direction opposite fromthe direction

i ndi cat ed byplhaeeariowndtabl ey lehd Kl arexenpt@detrerm Aese lcengh of the
resin filmwth the support filmis fed fromthe transport conveyor 9 and
hel d onto theubrivgesptaie v @anderissaeet bpnednel tsheywcdutont feapgsin film
with the support film _ It should be noted that the_ bridge_plate r

i ncor por at es™at AR ERHPUSh WS E38 T LIF RV 1R PESW‘F PEEREGi th t he
support film 12dtrangporte fron1th [ anspo nyey Thiis suppresses
the productiBh-of Fi n§%3m6r€ Tpartit E wt##rghe PR ?%léﬁln‘ig shown in

FIG 3, the suclhofht rﬁ@@%hﬁb%@ a55 JnQ;th%% Be SHEL 'cpﬁn'p%glftli'aﬁt' on using a
suction device (not shown) for sSuctioning a suction part 10a, an upward and

downwar d driwmeng, fuHiCld @heUgiBg ant@ds CYlsi pdestd@py and tappbehtwar d and

ri ghtward noving function using an LM actuator 10c. This suction transport
pl ate 10 novestd® @Eﬂ@ﬁﬂﬂﬁﬁdybbytb@eHQﬁdnﬁ}CEheharﬂCCyii8ﬁk¥ﬂ FOB.fromt he
position shown in FIG 2, holds the resin filmwth the support filmcut to
a predet &0 mi AedEliHeRSF oAt e dED)SHEE | RTVERANES GPRar WA DICELIPE t he

original height, by OREIALING; 08 3 £ S hDOEL, 10 PR TR RS sfori zontal ly

ball screw causes the disc cutter running groove p in
FIG. 3 in a direction indicated by the arrow g, whereby
the disc cutter 8 cuts the resin film with the support
15 filmfixedonthebridgeplater toapredetermined length.
The disc cutter 8 may be returned to the position shown
in FIG. 3. Alternatively, the disc cutter 8 may be on
standby in that position, run in a direction opposite
from the direction indicated by the arrow g after the
20 next predetermined length of the resin film with the
support film is fed from the transport conveyor 9 and
held onto the bridge plate r under suction, and then cut
the resin filmwith the support film. It should be noted
that the bridge plate r incorporates a heater not shown

25 which heats the resin film with the support film



15 by operating the LM actuator 10c rightwardly as seen in the figure,
subsequently noves downwardly by operating the air cylinder 10b, rel eases
the holding of the resin fi Imw th the support fi Imcut to a
predeterm ned dinens ion (referred to hereinafter as a "cut resin filnm) 19
under 20 suction, and placing this cut resin film19 onto a transport
conveyor 11 extending fromthe precureg;block 2 for a subsequent step.
Exanpl es of the suction part 10a of the suction transport plate 10 used
herein may be any suction neans including a vacuum chuck in which 25 a
sintered body of netal or a porous nenber made of carbon 28 and the |like s
us ed for the suct ion part , an electros tat ic chuck using a dielectric
such as pol ytpaafl€poBtslciddn fhad ttanBgoBer aotéyoefd ectrthiand the i ke. The
precure block 2 (referring again to FIG 1) 5 has a precure function of
precuring theupptesest rclfd lIonol@ctthe pfefune dvock Pdmclalées t he transport
conveyor 11 shared wth the aforenentioned cutting block 1 and the support
filmrenovi ngubIREKB Afdid®%ircul ating hot air oven ( re ferred to

hereinafter as an "oven") 12 dﬂgﬁo%edtﬁo undgrot e trans org conveyor 11.
The oven 12 incl uddS 5"BIBwe? ¥an P2a™F8r S et atiew=sF “aPt2FFow wi t hi n

the precuse bhosk o AaloIGa! Bind2hun BoHEEA LLLLEE 1281 ANGag: downt | ow

supply outlet 12 More specifically, ransport conveyor 11 has 15 a

transport bekhowh Glbd SudtMBSndel tubBdenAfaiERbEN, a@RGhWasd @aged around a
pair of support rolls rotatably supported by a support colum not shown.
Thi s transpoddwoenudyer vihghasic itohans jpog Ensatf age ineehiqid .aeed t hereon a
plurality of cut resin films 19 in predeterm ned spaced 20 apart relation
to transportathef etard egich Fidhwward ravandi feest b iwrdincatad “By the arrow

shown. The oven 12 has a tenperature detecting neans and a tenperature
control nmeandChdttShoWif: THE ' GuEtheaPer APt HAi%ed M7V&d] acent

Loyt R TARNEL PIcER,a00 LHE LEPAFRLILS Soutds et L
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 rightwardly as seen in
the figure, subsequently moves downwardly by operating
the air cylinder 10b, releases the holding of the resin
filmwith the support filmcut toapredetermineddimension
(referred to hereinafter as a "cut resin £ilm") 19 under

20 suction, and placing this cut resin film 1% onto a
transport conveyor 11 extending from the precure block
2 for a subsequent step. Examples of the suction part
10a of the suction transport plate 10 used herein may

be any suction means including a vacuum chuck in which

25 a sintered body of metal or a porous member made of carbon



29 11. The duct heater
pur pose of causing the cut
transport belt to reach a predeterm ned tenperature.

to 5 the HEPA filter 12c and is cleaned therein. The heated air
circulated in such a manner as to pass through piping (not shown) extending
upwardly within the precure block 2, tg be bl own downwardly out
downfl ow supply outlet 12d, and to return into the oven 12. The
10 the oven 12 is not only circulated in the aforenmenti oned manner, but

al so may be exhausted by a blower fan and a gas flow rate adjusting neans
whi ch are not shown for the purpose of exhausting gas emtted fromthe cut

resin films 194 chbe i i ¢ esta rhirlvie 38l Acesh©n-tha dcrapspaet <15 surface

of the transport belt of the transport conveyor

12b heats air circulating within the oven 12 for the
resin filnms 19 on the transport surface of the
This heated air is fed

is then

of the
air within

11 are transported for a

prescri bed tchecpersioth by dikd ebtanspstth convieylorindiiem hisncthenoven 12 set

at a prescribed tenperature.

This causes a curing reaction in resin

conponent s ofad hes yesiFefiduilisefiflsat .t Aadctihe 2Dikesin filns 19 are, so to

speak, B-staged. The support filmrenoving

bl ock 3 has a support film

removing function of*% BABGPRG PHeCsupdrESFFERAT oMt He BdCk Sbrface of a
precured guthre3|rlJéé&pelngéﬁiégn%g%%éggghxﬁnggtk&{\Jgé%%.fllgnd 3, the

support fT1Ima5 novi ng

10

15

20

25

a1
i ncl a i'ng “device

19. The precure block 2 includes the transport conveyor
11 shared with the aforementioned cutting block 1 and
the support film removing block 3, and a circulating hot
alr oven {referred tohereinafterasan "oven") 12disposed
under the transport conveyver 11. The oven 12 includes
a blower fan 12a for circulation of air flow within the
precure block, a duct heater 12b, a HEPA filter 12c, and
a downflow supply outlet 124.

More specifically, the transport cenveyor 11 has
a transport belt which is a mesh belt made of TEFLON,
and is looped around a palir of support rolls rotatably
supported by a support column not shown. This transport
conveyor 11 has a transport surface which places thereon
a plurality of cut resin films 19 in predetermined spaced
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
contrcl means not shown. The duct heater 12b is provided
in adjacent relation to the blower fan 12a and the HEPA

filter 12c under the aforementioned transport conveyor

13, and 30



a support filmrenoving device 14. Mire specifically, as shown in front
viewin FIG 4A and in side viewin FIG 43, the half cutting device 13

i ncludes a cutting edge 15, a cylinder 16 for driving the cutting edge 15 5
upwardly and downwardly, a pedestal 17 for supporting the cylinder 16, and
a nounting pad 18 for nounting thereon the cut resin film19, wth a
transport conveyor 13a therebetween. Wth reference to FIG 4A the cut
resin film19 transferred fromthe transport conveyor 11 of 10 the precure
bl ock 2 onto the transport conveyor 13a of the half cutting device 13 is
positioned in the center of the half cutting device 13 (on the nounting pad
18) by a cut resin film 19 detecting neans and the |ike not shown. The
positioning iL$.dores bjudi $pesierg labghedes piir k5 rand stthegl wkehhiot shown in
FIG 4B on the mounting pad 18 to the left of the cutting edge 15 lying
above and tothhevesf12 dbrttiee poune$ag fpea sliicanbe thénr pFEsSiiAgst he cut
resin film19 against the aforenentioned guide pin and the |ike by neans of
an abut nent anPTaFirYyhrBREPAERFSTE6°RAT ERoORA 2FRPE E R&tldr? RE&<Fhe positi on
of the cut resin({ilm19 reLativretto theTthunlgling ad 18. fOc gr pos i

tioni ng mechar s THAR e SHRVE T be T P o e XEMS et S 18 FB1 1 ows.
Before the cubcr@sihehihbo 19,4 sl apshersed thomihe thanspgrtgconveyor 11
of the precure block 2 25 onto the transport conveyor 13a of the half
cutting devi ger i¥ltleh ciReuCHte8a% Sudth bMakhdrSa plraceds and-paghti oned on a
positioning neans such as a centering table, and a transport nechani sm
simlar to thépsogtinon shanspertepdate ub@ashidwwiitm ikl Ghe Briesuther eafter
used to place the 5 cut resin film19 onto the transport conveyor 13a on

t he nounti ngPpagk £8. tNeRtb1oxe SRR iH P& of thedoeyflvilérPR6Yi s driven in
a direction indjcat by the arrow,to mpve the cutting edge 15 downwardly
toward the pSléH‘FBr]lgg'é’ﬁ’tdt'rcé§FF|u’F’i1IlH1tT§ Y92 the cr{ﬂet?hﬁ%éaaénw passes

through 10 acesiyldihm200 RN, 3, 8,1 8510 sAYEL J10,30 upRgk part of a

support IS provides the cuf resin fi i'n such a condition

that the reshnhil MRl i85 HtnaACHASSxhhes Wl theyerferandnaagyt is made in
the cut resin film19 to a depth approximately equal to the thickness of 15

the resin fibhma20.f1bhi Bats g@&fardied hoeans whidmhiechibt "sMnhfboef erence to
FIG 3, the cut resin film19 subjected to the half cut is transported from
i medi at el y bhderunpee ehaf fexbattsitngadend enit8efinfrzonr khhtomdr dedinecti on as
seen in the figure by the transport conveyor 13a. The 20 transported cut
resin film 1§lg‘ﬂ5j1§ct edheSutheshit £idoe 15Phafgd ordere SGEPPBATBY a suction

plate 73a.of a transfer.arm 73 sh in F 3,_and lifted fromthe
transpor?5 afstadt che trari_slﬁod%t e#proég&e THEH P ¥ e CQHY=YeSin film 19

conveyor a Dby an
is sent to tb? §H§Q&%BéHOEQEBegQ¥iQQHQ%%&Q%eé4time period by the
transport conveyor 11 within the oven 12 set at a
prescribed temperature. This causes a curing reaction
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
film removing function of removing the support £ilm from
the back surface ¢f a precured cut resin f£ilm 19. As

schematically shown in FIGs. 1 and 3, the support film

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



25 by an LM actuator 73c. 32 As shown in FIG. 6, the support fi

| mrenoving device 14 includes a rest table 22 supported by | eg portions at
four corners and for placing thereon the cut resin film19 subjected to the
hal f cut and sent by the 5 aforenentioned transfer arm 73, an
servonotor-driven LM actuator 23, a pressing arm 24 extendi ng upwardly, an
arm 27 having a suction pad 25 and upwardly and downwardly novabl e by
vertically sliding a fixed plate 26 thereof by means of a servonotor-driven
LM actuator 26a, a needle 10 portion 28 nounted to this arm 27 novably back
and forth, and a pinch portion 29 (not shown) novable in a predeterm ned
direction. The aforenentioned rest table 22 is horizontally novable by the
slidabl e LM acéwatsrt 23 1pr ogncethdanari dehedr estiot@bdpecaZ.iciheyl M act uat or
15 23 is capable of noving horizontally by transmtting the rotation of a
servonot or (Adt skrewnin serorithyiay andFIQi ngA sout cier ts. & bydiekt inn bal

screw. The pressing arm 24 is provided under the suction pad 25 and between
the | eg portFofis %?fﬂﬁ@ Pedf fabirpdevdrd 1 LuaptrF t°o C¥%téRE 20 t oward

the suction QggegaiMﬁggyaquggsi6t§gl%r%%iggvgﬁe cutting edge 15

5 upwardly and downwardly, a pedestal 17 for supporting
thecylinder 16, and amounting pad 18 for mounting thereon
the cut resin film 19, with a transport conveyor 1l3a
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 device 13 is positioned in the center
of the half cutting device 13 {(on the mounting pad 18}
by a cut regin film 19 detecting means and the like not
shown. The positioning is done by disposing a guide pin

15 and the like not shown in FIG. 4B on the mounting pad
18 to the left of the cutting edge 15 lying above and
to the left of the mounting pad 18 and then pressing the
cut resin film 19 against the aforementioned guide pin
and the like by means of an abutment and alignment means

20 not shown. This determines the position of the cut resin
film 19 relative to the mounting pad 18. Other
positioningmechanisms than the abovemay be, for example,
as follows. Before the cut resin £film 19 is transferred
from the transport conveyor 11 of the precure block 2

25 onto the transport conveyor 13a of the half cutting device



|l eftwardly as seen in the figure to create a space over the pressing arm
24. The arm 27 is nounted to the LM actuator 26a supported by a base so as
to be novable via the fixed plate 26 al ong the LM actuator 26a, and has 25

an inner suction passageway (not shown) which inparts
to the suction pad 25. The suction pad 25 is provided to hold the cut
film 19 subjected to the half cut undgf suction,
si ze than the aforenentioned cut

33 a sucking force

resin

and is slightly smaller in
resin film19 subjected 5 to the half

cut. The needle portion 28 is nmounted to the arm 27 so as to be novabl e

back and force in the |ongitudinal

direction of the arm A needle is

provided at the tip of the needle portion 28, and has a tip pointed toward

the suction pad 2% &ONexdsidt F@1gutor esi p1ddddnakd yayjiecbadat ent he hal f cut
is placed in a predeterm ned position on the rest table 22 of the support

filmrenoving deviceodihdynddnes tsuahskher aaram78rin@stdliidi, catdec by an arrow

inFlG 6. Then,

10

15

20

25

transport mechanism similar to the suction transport
plate 10 shown in FIG. 3 is thereafter used to place the
cut resin f£film 19 onto the transport conveyor 13a on the
mounting pad 18. Next, as shown in FIG. 5, the cylinder
16 is driven in a direction indicated by the arrow to
move the cutting edge 15 downwardly toward the positioned
cut resin £film 19 until the cutting edge 15 passes through
aresin £film 20 which is a resin layer into an upper part
of a support £film 21. This provides the cut resin film
19 in such a condition that the resin £film 20 is cut across
the width thereof and a cut is made in the cut resin film
19 to a depth approximately equal to the thickness of
the resin film 20. This is referred to as a "half cut."
With reference to FIG. 3, the cut resin £ilm 19 subjected
tc 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 conveyor 13a. The
transported cut resin film 19 subjected to the half cut
is held under suction by a suctionplate 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

by an LM actuator 73c.

the rest table 22 is noved to i medi ately under the suction



15 pad 25. As indicated by an arrowin FIG 7, the arm27 is operated to
nove downwardly until the cut resin film19 in the aforenentioned condition
is brought into contact with the suction pad 25 and hel d 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 aforenentioned cut
resin film19 together with the support film 21 protrudes slightly fromthe
suction pad 25 because the suction paa 25 is slightly smaller in size than
the cut resin film219. The pinch portion 25 29 is provided to grasp the
protruding end portion. A 34 pair of pinch lugs at the front end of the

pi nch portion 29 are opened and closed by an air cylinder of the pinch

portion 29 to perfaoida. i DERIRY ORSALLOP.r JRE1 RIBRBVPRE W@l 29 has a rear
end pivoting downwardly about the

14 includes a rest table 22 supported by leg portions
at four corners and for placing thereon the cut resin
film 19 subjected to the half cut and sent by the
5 aforementioned transfer arm 73, an servomotor-driven LM
actuator 23, a pressing arm 24 extending upwardly, an
arm 27 having a suction pad 25 and upwardly and downwardly
movable by vertically sliding a fixed plate 26 thereotf
by means of a servomotor-driven LM actuator 26a, a needle
10 portion 28 mounted to this arm 27 movably back and forth,
and a pinch portion 29 (not shown) movable in a
predetermined direction. The aforementicned rest table
22 is horizontally movable by the slidable LM actuator
23 provided under the rest table 22. The LM actuator
15 23 isg capable of moving horizontally by transmitting the
rotation of a servomotor (not shown) serving as a driving
source to a built-in ball screw. The pressing arm 24
is provided under the suction pad 25 and between the leg
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 base s0 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



5 front end thereof. The entire pinch port ion 2 9 is novable horizontally
in a diagonal direction of the cut resin filmby an LM actuator 14a nounted
to the support filmrenoving 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 noves laterally, and the pressing arm 24 noves upwardly
fromthe resultant space. Then, the suetion pad 25 and the pressing arm 24
hol d the end portion of the cut resin film19 therebetween to fix the end
portion (FIG 8). In that state, the 15 opposite side of the pinch portion
29 fromthe grasped portion is noved dowmwardly about the portion where the
pi nch portion 29 grasps the end portion of the cut resin film19, as shown
in FIG 9. ThisuciovenmeEnt ceausashd Becendnposd i26n ofhéheicutorr @adn fil m 19
grasped by the pinch 20 portion 29 to nove downwardly fromthe pad surface
of the suctidh pacs;idgterebpoddstie dut rheihafilmut® porvieshedf the cut
resin film119 is vvldened to cause a crack. Then, the pressing arm
24 moves dowhfarF yialds c¥oRAdeh R tor \ﬁﬁidchs $L et isEPLyY ©&nl ar ged vi ew
of 25 FIG 9, the qﬁdl ﬁp‘{lgw ded At tt}ie éPe %hfm ?esqllbe p%rtlon 35 28

pricks the sHPEi LU Portion §'o Pa&rgér and easy to

tear ther §erH‘ th@ Long él@temh(eh%eQHFﬂthQPEIén?rbaz%sfr‘?n\é%%t%% ipdi cat ed by
an arrow in FIG 11, whereby the support I m21 of the cut resin 5 film 19

t oget her wi t Bhkhergeng7 pos tdOneofbd m@v@umer Bstﬂ bhinEdfed sid edmved fromthe
resin film20. The needle portion 28 returns to the original position. At
this tinme, alpapdruponsl diretttihe afesha anm.m 2hazilleef $ pafoiviidebei ng hel d on
t he suction pad 25 under suction. After 10 the rest table 22 is noved to

i medi at el yatiride tiRe sttt P IpaP 25, 1 ahé 8s T RS FabiiRPoiE tRbved
downwar dl y, and th hol di ng. of tg@ﬁ resin film 20 under suction is rel eased,
whereby the FEERFRYfFI® DF T hIREed on the rest table 22. The rest table 22

wth thespesin fll Ml PLACed,d beLERN: dn, 9 JOYALL I oM (rediakel y under

the suction pad 25 to |mTe iately un the suction plate 7 of the
transfer armd8.;idhelacdded esigrebichBr#9nkb8 bsanspol ted dhe thec

provisionally | am nated body form ng block 4 by the transfer arm 73. 20The
provi si onal | yabaa hated thedyupps at nBi Il aclod ing device 14 by the
transfer arm 73, as indicatedbyanarrowinFIG. 6. Then,
therest table 22 ismoved 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 in the aforementionedconditionisbrought into contact
with the suction pad 25 and held under suction by the
suction pad 25. 1In that state, the suction pad 25 is
20 lifted upwardly. At this time, the half-cut end portion
of the aforementioned cut resin film 1% together with
the support £ilm 21 protrudes slightly from the suction
pad 25 because the suction pad 25 is slightly smaller

in size than the cut resin film 19. The pinch portion

25 29 is provided to grasp the protruding end portion. A



(referring again to FIGs. 1 and 3) has the function of overlaying the

af orenentioned resin film 20 on an uneven surface of a substrate having
protrudi ng and recessed portions in a predeterm ned positional relationship
to 25 | oosely attach the resin fi Im20 to theprotrudi ngportions 36 of the
uneven surface due to the viscosity of the resin filmitself and due to its
own wei ght, thereby formng a provisiqpally Iam nated body (PL1). This
provisionally | am nated body form ng block 4 includes: 5 the trans f er arm
7 3 shared wi th the a forenentioned support filmrenoving block 3 and for
noving the resin film20 held by the suction plate 73a under suction to a
predeterm ned position over an alignnment table 30; a substrate ejection

nmechani sm 74,50 & 8¢hbAG wHPSEr et e B 38n M cHogYBk s Ubh-a¢es on a
one-by-one basis, the substrates 38 being placed in multiple tiers within a

substrate raegk a33 speabliearipvandky wndndavhwa dingelyof t3ar paavhor -dri ven LM
actuator 33a; a guide rail 75 for guiding a substrate 38 ejected fromthe
substrate rapkribo83 % ¢ot her &b ryrarerinchabbecBérati @CD ddrepranabdul e 76 for
recogni zing the contour lines of the substrate 38 and the resin film 20

hel d by the BBEEIOM 351 P& FI&ainERE R 181F 8K YRARGEY A dnitPFon nodul e

not shomné agd a_SCARA rob%t 32 for trans fgrrinq a . provi s gTa 11y

| ami nat ed” 20534y SPPTRS 8L i nc FOGFRG  E RO STERTETE and°tRE-Fesin film 20
attached to - r.face. f.r.0 h .L.gnment table
30 to a tranégg%%&fgfg?éﬁjﬁﬁ?ﬁ358%§§|§ﬁ$§%§%ﬁ$6§§f eb?#&ngegbgck 5 by

hol di ng the pronis} eRalbyalend tet edi DadyntBEA o 3dnaMdupp@ rehdekm 251N the
af orenenti oned substrate ejection

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 suction pad 25 and the pressing arm 24 hold
the end portion of the cut resin film 19 therebetween

to fix the end portion (FIG. 8). In that state, the
15 opposite side of the pinch portion 29 from the grasped
portion is moved downwardly about the portion where the
pinch portion 29 grasps the end portion of the cut resin
film 19, as shown in FIG. 9. This movement causes the
end portion of the cut resin £ilm 19 grasped by the pinch
20 portion 29 to move downwardly from the pad surface of
the 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 arm 24 moves downwardly. As
shown in FIG. 10 which is a partially enlarged view of

25 FIG. 9, theneedleprovidedat thetipof theneedleportion



37 mechanism 74 in the position shown in FIG 12 which is a partially

enl arged view of FIG 3, the rotary notion of a servonotor 74c is converted
into a horizontal notion of a substrate ejection arm 74a by an LM act uat or
74b. 5 Using the force of this horizontal notion, the substrate ejection
arm 74a ejects the substrates 38 stored in the substrate rack 33 on a
one-by-one basis, as shown in FIG 13,nwhich is a partially enlarged view of
the provisionally |Iam nated body formng block 4 of FIG 1. At this tine,
10 the height of the substrate rack 33 is controlled to a suitabl e height
by the servonotor-driven LM actuator 33a so that a substrate 38 stored in
the uppernost tier is e ] ec ted by the substrate ejection arm 74a. The
substrate 38;gjgsctad fth@msthe suhstd akerrack FdriSodmvedawhi Lgebeing 15
supported by the guide rail 75, and is stopped substantially in the center
of the alignaeht laallee 30d Alsy hbsStddmeherwd@reant erm nthatodsaB8Ba for each
side of the alignnent table 30 are |owered by an air cylinder 30d, and the
subs trate 3tBewindidesroven &hendmmersdicéntatredgp2@®rr edso80an(with

reference to FIG _ 14). \Wen the substrate 38 is noved to substantially the
center of thBl@tihnettensdy éhgosuppersubktt atle o &b 6HtaFAf¥2a sl i des

back to the position sho in,Fl 12, and _the centering, rods.30a are noved
upwar dl y ?n g+§béﬁhﬁPgﬁt$§F Whghg%ﬁiéFFn5°§%18? ¢ ég§h6§Fr5?§1§8 so t hat
the upper poptipns af LBRo. 3§ LA Qingetods: 30a Ay e BhghfLobpevertical
position than the substrate 38. On the other hand, the substrate rack 33 is
upwar dl y novesh byod hes servemet e6- dhiveni &Mactydiafiox3a acdigtance
corresponding to one tier of the storage 5 space of the substrates 38
stored in nmutingl @ hagos,pand dnsof edy reetnt hislmnext i s Ulestr ahélej ecti on.
Then, centering bars 30c disposed in adjacent relation to the four sides of
t he al i gnmenPeiadlhe lgh@rhale ndathieort @rter Pngndod ST tdetrouhtBEr t her eon
slide to ,a predetermned pos t ion 10 for_the centering of the substrate 38

(the postii oh? AEFE&EEd Sy HOFPEGS HoNEE 306 st YRIRE e 119 2N FhOFI G 33 whi ch

is a partial] arged_vi.ew of _El .. 12), resulting jn_a.c ition shown
in FIG 15. .ngydmﬁg?nsﬁaoﬁg,ada%o Scrﬂno?vfdpg;g)‘{q/?wel&gll);n‘ taﬁléjl gg%er. end of
the guide rahb1dbnd et onbravent st hg s@RtRIJNGukPds, 3Qa andatbg, gui de rail

75 frominterfering with each other at this tine. In tﬁls manner, the
substrat e 38whéercentieedddinafilm 20 is placed on the rest table
22. Theresttable22withtheresinfilm20placedthereon

15 is moved from immediately under the suction pad 25 to
immediately under the suction plate 73a of the transfer
arm 73. Then, the resin film 20 is transported to the
provisionally laminated body forming block 4 by the
transfer arm 73.

20 The 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 predetermined positional relationship to

25 looselyattachtheresinfilm2) totheprotrudingportions



predeterm ned position of the alignment table 30. Next, the aforenentioned
transfer arm 73 noves the 20 suction plate 73a with the resin film 20 held
on the back surface thereof under suction to over the substrate 38 centered
by a horizontal transfer nechanism (the LM actuator 73b) and a hori zontal
transfer nmechanism (the LM actuator 73c), so that the substrate 38 and the
resin 25 film20 are in opposed relatipn, as shown in FIG 16. 39 Also, a
CCD canera bar 76b on which four units of the CCD canera nodule 76 are
nounted is noved horizontally into a space between the substrate 38 and the
resin film20 which are in opposed relation as nentioned above by 5 an LM
actuator 76c¢c driven by a servonotor 76d, resulting in a condition shown in
FIG 17. A sghenpl i, GLASSiSRCLd QA v¥i @Yy k,qsfctysétgogglttﬂeogeg%nshown in
FIG 13. As indicated by a horlzontal dotted Iine in FIG the CCD
canera nodul i Y6 inayEtrednanatBer £GR BT de 18h DArt bl Hys fbamaﬂgl nt er medi ate
position between the substrate 38 and the resin film 20 which are in
opposed rel atipnevanibrasl lgonfangueeddsbotihat PLhe. di®tiances from the CCD
canmera nodule 76 to the substrate 38 and the resin film20 are equal to the
focal | engt hpoev CEPTahe d8ninrstFRckeCEDr@dner Asoak & dapablesof bringing
the four corners of the substrate 38 and the resin tiln120 into view by
upwar d and dbWANERBSpPT ATt herse Bt EhyPF ArGRERET T @nE?FHBPOEbwardIy or
downwar dly, as,indicat.ed g% vertigc é:gott ed.lin ed o i

. . mo in é re it f1
i nformati on rcnnﬁ?1 dﬁﬁi caneras I n IS sTa conputer IS Caused to

recogni ze thge QML PUILd I RS i Tp'i%t%“b%réﬁéeﬁss@é’@lérhecc! gsin film 20,
thereby cal culating the barycentric coordinates of the substrate 38 and the

resin film 2Predetermined positiem, okbe ahi ghhgmted@btabB30 305 rOVved in the
X, 25 Y and O directions by a stepping notor 30g so that the 40
substrate ejection mechanism 74 for ejecting substrates
10 38 with uneven surfaces on a one-by-cone basis, the
substrates 38 being placed in multiple tiers within a
substrate rack 33 movable upwardly and downwardly by a
servomotor-driven LM actuator 33a; a gulde rail 75 for
guiding a substrate 38 ejected from the substrate rack
15 33 to the 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 suction plate 73a under
suction; an image recognition module not shown; and a
SCARA robot 32 for transferringaprovisionally laminated
20 body (PL1l) 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) 31 with a chuck.

25 In the aforementioned substrate ejection



barycentric coordinates of the substrate 38 and the resin film 20 coi nci de
with each other. After the barycentric positions of the substrate 38 and
the resin film20 coincide with each other in the aforenentioned process, 5
the CCD canera bar 76b is retracted to the position shown in FIG 16 and
the suction plate 73a is lowered to the position shown in FIG 18 for the
pur pose of producing the provisionally;lam natedbody (PTA) 31. In that
state, the sucking force of the suction plate 73a is stopped, 10 and the
resin film20 is overlaid on the uneven surface of the substrate 38, so
that the resin film20 is |loosely attached to the substrate 38. Wen both
the front and back surfaces of the substrate 38 have protruding and recess
ed port ionSmechiei i oM i kBBahod ¥t 1aMsmatadihoeys (Al whi%h31isi n which the
resin film20 is attached to one of the surfaces of the substrate 38 is
initiallyprodus®d. idtienerflhirgeprovésicnaliicy BantmatedayedypotPbd) 31 is
flipped by a flipping nmechani smnot shown, and is placed again onto the
al i gnment ta%ﬁ@-3@rvqmﬁﬁprﬁﬁéJ&f@?%m@%ﬁ@%héﬁoZDhQFBE%%%ai§wFéﬁéated to
attach the resin film20 to,the other surface. The chuck of _the SCARA robot
32 hol ds andOFl?t%PH%FEaﬁFoﬁFgFBh%TI%FWe%ﬁ%w ¥ed™ by (™M °31 ¢ Rus f or ned,
and sw vels 0 (o]} 0 . af.ter hol di t he

Ls 8L H% nate %‘h g’i' EIL‘EP mcdi 3étthhé.% %gtgg\é"”

provi sional ly 'n"a pre erm ne p03|t|on t he

chuck of the.SCARFon 4ol e@gteﬁgctsst QRe SrEsPiNed he provisiionahly |am nated
body (PL1) 31, and places the provisionally |am nated body (PL1) 31 onto

the transporgubstimSd raektimbnps eesbonahd Ybasam, ned edobadiresT¢PL1) 31 are
arranged in two lines on 5 the transport film34 (referring again to FlGs.
1 and 3). The3whanbpor & pRirtir33y epéraved vives it beenolvy sianaéépr dance with

a depressurizing step and a pressurizin steP in the end | am nated body
form ng blocka51¥%ﬁ W€d§U%§@&HéhP1§F§¢Pth% @réﬂspBFttWH% mMiB% is paid out

f 10 t d | 42 i d |1 43.
T[ﬂorsn tr a%% E{‘ :‘lnﬁglrﬁ 4 r&gér g'[ %sbétr?the 5 }ﬁﬁggl i ?yc%l%q: (eolrigll% i gn%x;(r)rpl gr
four) provi SEQ.’D@%%Ye h@%ﬂ@t}:ﬁdtﬁg@e@%o&@t%} §%19L§%@a9@u§€@r ggansport

surface thereof, and sends the provisionally [amnated bodies 15 (PL1) 31

to the end | api nated QQ@)étﬁ:QEgl g O Snf ehet i EXdstSt8Rr is The
end | am nated body formng block 5 is a characteristic part of the present

i nvention, aafetted bdedie subend esetespareator/dang Meassbsapabke of 20
receiving the provisionally |am nated body (PL1) 31 therein;
andapressureF&@Dﬁ&FﬁﬁdﬁE&h%hfPPPSﬁéﬁtaGEP$FHblﬁﬂ@@%ﬁﬁ@h%bﬁFﬁéngrOV|S|onalIy
| am nat ed bOd%Péggg i n non-cont ctlngﬁrelatlonshlp in thls enclosed space

to forman efl Thtd By LS dftAal PngPRechant IR

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 cylinder
30d, andthe substrate 38 slides over the lowered centering
20 rods 30a (withreference to FIG. 14). When the substrate
38 is moved to substantially the center of the alignment
table 30, the substrate ejection arm 74a slides back to
the position shown in FIG. 12, and the centering rods
30a are moved upwardly in preparation for the centering

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



25 As shown in FIG 1, a depressurizing and pressurizing 42 tank 37
capabl e of freely switching between depressurization and pressurization is
used in this enbodi nrent as the encl osed space form ng neans for changing
the provisionally |lam nated body (PL1) 31 into 5 an end | am nated body 36.
As shown in FIG 19, this depres suri z ing and pres suri z ing tank 37

i ncl udes an upper plate portion 66 andga |lower plate portion 67. The upper
plate portion 66 has a |lower netal plate surface which is cut to define a
recess. A rectangul ar heater plate 10 66a is provided in this recessed
portion of the upper plate portion 66, with a thermal insulation board 66b
t herebet ween. A connection port 66c is connected to a vacuum sucti on devi
ce and the lcikeeRDig Thawns (i alrexagple, i veaeuuan Spiedi Onbrdewkge, a vacuum
regul ator, atnosphere 15 inlet piping, an air pressurizing device, and the
l'i ke). An ai thénntddserand 32pplop chamtdlertBand, phevsded: srtoumdcikhe out er
peri phery of the heater plate 66a. Like the upper plate portion 66, the

| oner pl ate pdAE @WEHFAhaBoEAd Bgpere ARt &Pm ot o el siiferak a@fitéRors cut to
define a 20 recess., A rectangular heater plate 67a is provided in a recess
70 which is tAT < FEGEEBER POrtT TP EH HNEC| Y- 1Firal b £*6n26%, with a
thermal ipsulation bpprd 678 therebetyeen, |n the,aforementiongd manner, a
connect i0n p%rf 67c 18 connécted to avacuum suct ‘Ton devi ‘cé 25 and the
l'ike not shoywn {£94, eXAMIR R MACUBELSHEL OfecfBodeVvigfn,a vacuum

regul ator, atnosphere inlet piping, an air pressurizing device, and the
like), and aBeftérifd aee saBoc sdipplosechannglj LEntsrpravieedtcacnaund the outer
peri phery of the aforenentioned heater plate 67a. The 5 connection port
need not be previsdddsfor tiemehiohmehe tapperamghige v ovekhplcangsrasgnent i oned
above, but may be provided for only one of the upper and | ower plates. A

recessed chahfief 3P& prugFeddd 9aeorne ifdspet 2 PFecste B reR@CSoRe PPl at e
portion 6f sp as Lo suryound the heater pLale 243\ ine position
indicated by dotted lines 30b in FIG. 12 and in FIG. 33
whichis apartially enlargedviewof 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 guide 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
centered by a horizontal transfer mechanism {(the LM
actuator 73b) and a horizontal transfer mechanism (the
LM actuator 73c), so that the substrate 38 and the resin

25 film 20 are in opposed relation, as shown in FIG. 16.



10 A seal material 71 including an O-ring and the like is disposed in the
recessed channel. The | ower plate portion 67 is novable upwardly and
downwardly by a hydraulic cylinder 59. The |ower plate portion 67 is noved
upwardly fromthe position shown into intinmate 15 contact with the upper
plate portion 66, with the seal material 71 therebetween. Wen the | ower
plate portion 67 and the upper plate gortion 66 are in intimte contact

wi th each other, the aforenentioned recess 70 becones an encl osed space Z.
The provisionally | am nated body 20(PTA) 31 is subjected to the step of
depressurization and the step of pressurization in non-contacting
relationship by neans of the pressure |lam nating neans (P1l) within this
encl osed spagesd, t9 &Es ymndhe vard-kanbRahed-bothh3&ni125Thesenst eps will be
described in detail by taking 44 as an exanple an instance in which a
substrat e obtapnetndye mpoduildi Ng sty eertkduns hogd hemitbnaglelenment s

di sposed in predeterm ned spaced apart relation and s erving as protruding
portions 3 8ivtorr arhoarkktv<dn FheludiatgaSeapsiansuFheatksiubéidiate and a
conductor pattern, with recessed portions 38d defined between_ the

prot rudi ng pof 7o §r8cin P%%%%ﬂ§§ﬁﬂé§&8§tFét%%%%ﬁVFﬁbﬁ@ﬁW@uHVng and

recessed porti nd_in i ¢ch.the provisionall i nat ed, _body (PTA) 31
such that?th%nﬁjegiﬁﬁg 7 %¥é%ﬂﬁériﬁe%&£h zﬁ%f%ﬂ%oFﬁé t%gbgﬁsggFﬁﬁge of the

substrate 38;Ls;fosned i 48 &g andgam pat ed, body. 3,6 - The provisionally
| am nat ed body (PL1) 31 placed on the transport film34 is transported as

indi cated bycafsar&owidhdll Gied9in aMd sl SoR@StidONGAshetweenrFthe upper plate

portion 66 and the 15 | ower plate portion 67 so as to be in face-to-face

relation to the rdressiitrtfegr biyvhe bnclosedabpaceed 1ime pmovicsional |y

| am nat ed body (PL1) 31 in this position is in such a condition that the

resin film 20 st &Paicamgrat heduhevien "ourtgeecnfthih&Qussmpate 38 and is
d to the upper surfaces o protrudi ng portions 38c.

| oosel y ig a%tachg f f.the
The pi pes’ bebPdeeh®? HE® cohfBt ti"h T T P6FL 266cPBF L BYR™ of® tHe et essuri zi ng and
pressuri zi ngs%@ﬁrgﬁe %%dakﬁe%ﬁ’@%‘é%sﬁﬂh% devige.aLe cl, %ggegy val ves
(not shown). th the pi pes between the connection ports c and 67c¢c)
relation, and is configured so that the distances from
the CCD camera module 76 to the substrate 38 and the resin
film 20 are equal to the focal length of CCD cameras.
15 These CCDcameras are capable of bringing the four corners
of the substrate 38 and the resin film 20 into view by
upward and downward prism shutters or by illuminating
either upwardly or downwardly, as indicated by vertical
dotted lines. Based on image information from the CCD
20 cameras in this state, a computer is caused to recognize
the contour lines of the substrate 38 and the resin film
20, thereby calculating the barycentric coordinates of
the substrate 38 and the resin f£ilm 290.

Then, the alignment table 30 is moved in the X,

25 Y and 6 directions by a stepping motor 30g so that the



25 and the vacuum suction device closed by the valves, the 45 hydraulic
cylinder 59 operates to nove upwardly to bring the upper plate portion 66
and the lower plate portion 67 into abutnment with each other, with the seal
material 71 therebetween, so that the recess 70 of the |ower plate 5
portion 67 becones the encl osed space Z. At this tinme, the provisionally

| am nated body (PL1) 31 is in contact4ﬁﬁth nei t her the upper plate portion
66 nor the |ower plate portion 67. Wth the encl osed space Z forned, the
val ves between the vacuum suction device (not shown) and 10 the connect ion
ports 66c¢c and 67c are opened, so that vacuum suctioning within the encl osed
space Z is perforned. At the sane tinme, the provisionally | am nated body

(PTA) 31 s BQ%S‘??%Q QSOHBEE‘%tQQQf!&’%&i £} L - Rbal£5: £63 .a0¢d 67a

previously contro at a predeterm ne tenperature. Then, since the

provi si onal | y;hamionas ede bady:i tRMachlotBeheat oo Lndre i hedueedcpressure,
the resin film20 of the provisionally |am nated body (PTA) 31 is softened

to fit the ppottutibng ahdhecassedaaper B8 eand ohethes subsirata® 38. Furt her
the entire perineter of 20 the edges of the resin film 20 adheres to the
entire perinepepcofe tidhperthlvdtalr porthicoafofenpet sepddeaosksehe substrate
38. This creates an encl osed space CS) between the resin film20 and the

subst r at e>38%E8 GG} APR=PHF B@EsT YhdPl 32 1A bR B8 W5yt PEX™ 672 havi ng t he

25 encl osed spage. (9, ALy Lhis tine, the afgrement]oned , 46 enclos ed space
(), like the encl osed™Space Z'theredrsind, *fs™Fn & dept eSsiit zed

condi tion. 1p,shoubd he notiedrihat: g herenterenses char aglensiwy thin

parent hes es are not shown. The sane holds true for reference characters
within 5 par enthesesstionbeldesainbedabelagwmrri) 31. 1/ALLEE sthee,
provisionally | am nated body (PL2 ) (72) having the enc |os ed space (S) is
formed, the depresclsurd Zedceondi therrwitiche pdboeeh®entionedrerd. osed space Z

is decreased while the heating of the heater plates 66a and
10 and the resin film 20 is overlaid on the uneven surface

of the substrate 38, 50 that the resin £ilm 20 is loosely
attached to the substrate 38. When both the front and
back surfaces of the substrate 38 have protruding and
recessedportions, theprovisionally laminatedbody {PL1)}
15 31 in which the resin film 20 is attached to one of the
surfaces of the substrate 38 is initially produced. Then,
this provisionally laminated body {(PL1l) 31 is flipped
by a flipping mechanism not shown, and is placed again
onto the alignment table 30. Then, the aforementioned
20 process 1is repeated to attach the resin film 20 to the
other surface. The chuck of the SCARA robot 32 holds
and lifts the provisionally laminated body (PL1} 31 thus
formed, and swivels around from that position. Then,
after holding down the provisionally laminated body (PL1)

25 31 in a predetermined position, the chuck of the SCARA



10 67a are nuaintai ned, whereby a stepw se or continuously high air pressure
condition is achieved. Specifically, the end | am nated body form ng bl ock 5
has a control function of controlling applied pressure, such as operating a
vacuum regul ator to control the air pressure 15 in the aforenentioned
encl osed space Z to an air pressure internedi ate between a vacuum and
at nospheric pressure, or stopping the,yacuum suction of the upper plate
portion 66 and the |lower plate portion 67 and then introducing the
at nosphere into the aforenentioned encl osed space 20 Z, and further
introducing a pressurized gas such as conpressed air into the
af orenenti oned encl osed space Z, as required. Thus, controlled pressure and
heat are appkbpdt3e thepPyevkphagalHeyptani sindred Bodym{hdda bédy. At this
time, the enclosed space (S) between the resin 25 filn2 0 and the substrate
38 of theprovpPsibnill yarddamlizatesd th4é7pbodys {#h2) 1Y 7 2ming tied bhdydepressuri
zed condition as stated above. Wile this enclosed space (S) is maintained,
t he encl osed (8pateé 1zonr the depressir F zlmg Ll tpresrpviiFiingatank 37 is
brought into_a Eressirized condihi?n. This 5 creates a difference in air

B the’ &

pressure bet WBBh EheS P ¥pded FE T 0ed 289562 AHY '€ %eRBI osed space

(S)). This c t i : di ffer C e Si ilm 20 of the
provision%lI%ggaﬁgﬁg%%aﬂégﬁéﬂigf,é%e??gggﬁ% %%é#%r%ﬂguﬁgquf%gﬁ1outside
into inti rrat@)coni@&ttf@ﬁsifwﬂ&e £2QmSHBSLHaE £ S8 idt SWeh tane@Rdiihi on that the
resin film20 conpletely fits the protruding and recessed portions of the
substrat e 38acdbemanddheiahar appntisuedz heakicag drdsa ding satiraches the resin
film20 to the substrate 38 in such a condition that the resin film 20
conpl etely 15téptin tte pndt tadingtehdadrdormédypbitilorfs fofr the substrate
38, so that the end | am nated body 36 is formed. . ) The end | am nat ed
body 36 for nBBPFAI¢ERs Sh&Rner TR tSEmsPaat ¥ Ré tepréssitt #FAG and

priessur | 2hng.tank 7. byotheal Lers) 1Lents 0RELA 9 9 Sk Ay aggport fi1m 20

roller 43. This transport film 34 operates, with a
plurality of (in this example, four) provisionally
laminated bodies (PL1) 31 placed on the transport surface
thereof, and sends the provisionally laminated bodies

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 of

20 receiving the provisionally laminated body (PL1} 31
therein; andapressure laminatingmeans (P1) for applying
pressure to the provisionally laminated body (PL1) in
non-contacting relationship in this enclosed space to
forman end laminated body (a laminating mechanism (E1)) .

25 As shown in FIG. 1, a depressurizing and pressurizing



Next, the operation of |lamnating the substrate and the resin filmtogether
by using the | am nating apparatus A according to the aforenentioned

enbodi ment will be described sequentially. 25In the cutting block 1 (with
reference to FIG 2), 48 the resin filmwth the support filmand with the
cover filmis sent fromthe unwind roll 6 in the direction of an arrow, and
the cover filmis renoved fromthe regin filmw th the support film by part
of the renmoval plate 5 d, whereby separati on between the cover film and the
resinf i Imwth the support filmis achieved. The renoved cover filmis
wound and stored on the take-up roll 7. On the other hand, the resin film
with the support filmis cut to a predeterm ned size by the disc cutter 8

to becone 10cihe sutcd@sdit fdd mrl1y TheceHingesétddd m 19 is transported
by the transport conveyor 11 to the subsequent precure block 2. In

the precure bBkpedksyride icut amesiprebishimi 28t isn ptecuset.irSpedisfically, the
cut resin film19 on the 15 transport conveyor 11 is heated by circulating
hi gh-t enper agnbed anentprasdided ey LchedbEpner farmipa mawhs Heorduct heater 12b

whi ch are provi ded under the transport conveyor 11 so as to_ be
seni - har dene@¢BISRAGEF) POV sUcH A degrBeraset SHtav Pl P ISRAPB retention

during thg heatin 0int depressuri zi and, rg§§urizin .tank 37. The
precured %uta?eg?% ?T#ﬁ?fﬁgf§°?§a§§por %dgg?w?ﬁgptraﬁsﬁgftt%ﬁﬁveyor 11 to

the subsequegt,supperi, frid M & 8PRYLNAG; PLOCK -3k 3k 1 & AUPPOLEELI M renmDvi ng
bl ock 3, the operation 9 resin film19 is perforned by the half cutting

devi ce 13 angdiihe psuppoentcd bhaa esny Rd adev e ik 6Fi I sSthe UBgepr ecur ed cut
resin film19 is trans ferred onto the nounting pad 18 of the half cutting
devi ce 13, anﬁaaeognrqﬂuﬂ 6 has a lower metal plate surface which
is cut to define a recess. A rectangular heater plate
10 66a is provided in this recessed portion of the upper
plate portion 66, with a thermal insulation board 66b
therebetween. A connection port 66¢ is connected to a
vacuum suction device and the likenot shown (for example,
a vacuum suction device, a vacuum regulator, atmosphere
15 inlet piping, an air pressurizing device, and the like).
An ailr intake and supply channel 68 is provided around
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. A rectangular heater plate 67a is provided in
a recess 70 which is this recessed portion of the lower
plate portion 67, with a thermal insulation board 67b
therebetween. 1In the aforementioned manner, a
connectionport67cisconnectedtoavacuumsuctiondevice

25 and the like not shown (for example, a wvacuum suction



5 cut) is nmade in the cut resin film 20 and an upper portion of the support
film21 by the cutting edge 15 (with reference to FIGs. 4A and B). This
portion in which a cut is made is referred to as a half cut point. Next,
the cut resin film19 subjected to the half cut is held 10 under suction by
t he suction pad 25 of the arm 27 of the support filmrenoving device 14
(with reference to FIG 7). Part of the cut resin film219 protruding from
the suction pad 25 (an end portion near the half cut point) is grasped by
the pinch portion 29 and pulled toward the 15 opposite end portion of the
cut resin film19 (wth reference to FIG 11), whereby the resin film 20 of
the cut resin film19 is cut at the half cut point . The support film21 is
renoved fromithecend pachiudn dqaneand , of thdepthald iauetpoiging,aad only the
resin film20 remains on 20 the suction pad 25. The remaining resin film 20
is sent to thersulssequéntnpgraavisiconahd yhea kvt .edndedyaioimtagebl ock 4
(wth reference to FIG 1). In the provisionally | am nated body form ng

bl ock 4, one®Bf FRRPEULEIHIY 38 dFoPEQVEASENRT SWBSLTRA 4Tk 25 33 which

lies in the uppernpst tier is_ejected ontp.th 50. alignnent _table 30 b
Lhe_ subst ot BEBT REET O troRRen T Chy v SIS BERRoF i Phe 2D M8-d BRder suct i on
by the sugtigp, . o] S i LS R ub opposed
rel ation %o ?Hegéﬁﬁgtgg?eQSS gﬁn%%gg§%§£n§£E%g%%%?eHSg?ggga%gg?he

barycentric pagitd.nspobtihe SHbst {atea I8oaad tle mboshd phloh i@ are cause
to coincide with each other. Thereafter, the holding of the resinf Im2 0

under sucti onohyorilhe osacdf athepluaber 7aad iloweel paseds . ard rickessedain film 20
is overlaid on the substrate 38, whereby the 10 provisionally | am nated
body (PTA) 3¢hpsnebrhedromideormedhpr vvPst ovied 1304 @i varcedobddy (PL1) 31
is transferred onto the transport film 34 by the SCARA robot 32, and is
sent to the BUBEBEARHT 8l IShPRARFWBSAY Fort RGEEFBA S 2%he

provisionally | am nated .bqdy.(PL1) 31 sent to.the e | ani.nat ed body
form ng g?oc eams mpaotselrtliagné ?%C%lhel%%calnogealgga%%g h(evmrﬂlﬁ%r eference to

FIG 19) of hhe,depsessuwising ANdPreasel  Z +g 1K 314te and is
initially subjected to a depressuri z ing process while being heated.
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 intimate
15 contact with the upper plate portion 66, with the seal
material 71 therebetween. When the lower plate portion
67 and the upper plate portion 66 are in intimate contact
with each other, the aforementioned recegs 70 becomes
an enclosed space Z. The provisionally laminated body
20 (PL1) 31 is subjected to the step of depressurization
and the step of pressurization in non-contacting
relationship by means of the pressure laminating means
(Pl) within this enclosed space 2 to become the end

laminated body 36.

25 These steps will be described in detail by taking



20 Thus, the resin film20 of the provisionally |am nated body (PL1) 31 is
softened and can no |longer maintain the sheet-|ike shape because the
support film 21 has al ready been renoved therefrom As a result, the resin
film20 fits the protruding and recessed portions of the substrate 25 38.
As the heating and the depressurizing process 51 proceed, the entire
perimeter of the edges of the resin fiyym 20 adheres to the entire perineter
of the peripheral portion of the surface of the substrate 38. The
provisionally | am nated body (PM 31 hence becones the 5 provisionally
| am nated body (PL2) (72) in which the encl osed space (S) in the
depressurized condition is created between the resin film20 and the
substrat e 38asNaXtexahbeedapriestdniczedn GANAIH hosuhdr e enekosed space Z of
t he depressurizing and pressurizing tank 37 is 10 cancelled. The pressure
in the encl obedpspacting issirdhhargeduho atpgospheltcingr eslstwentsand is further
increased. This applies pressure to the enclosed space Z which receives the
provi si onal | §ifeededited efetErmiped72pachdrapart Ase ltrieguland a difference
in air pressure is 15 created between these spaces gthe encl osed space Z
and the encl BSEWIRHATETLEF Y1 FAPETEL 8P 8f e Prossdf B 1@ #8rBAce causes
the resin fi'H’%QS§f§§§ %ﬁﬂ%%r@%atgﬁg EOCLL uapd cgmlérg()dflinnte cont act
with the pro?rudlng ah reces_se&_port i GNS"Of the substrat'e 8 , thereby
roigidly 20 artashidg,dhe Jesid dei2Qat BetPesUBSE rt & 3 nlgn Ot her .
words, the resin film20 is lamnated to the substrate 38 in non-contacting
rel ati onshi ppgtthohysppitiuerdefs tihesdBPt L5548 & BbREnapd opragsyEi zi ng t ank
37 without the creation of mcrovoids between the resin film20 and the 25
substrate 38anfinr¢dessarhmoartionse end lamvinatledHsodyovB2i86aildyformed from
the provisionally | am nated body (PTA) 31. _In_this manner, the
| ani nat i ng appBtat bR Ro&ycoFailng3t o°'tHh $heirbbBF et dfilfatésifhe resin
film 10 overlaid on the uneven surface of the substrate 38 is

formed into the end laminated body 36. The provisionally

laminated body {(PL1l) 31 placed on the transport film 34

is transported as indicated by an arrow in FIG. 19, and

is positioned between the upper plate portion 66 and the

15 lowerplateportioné67 soastobeinface-to-facerelation

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 £ilm 20 is overlaid

on the uneven surface of the substrate 38 and is loosely

20 attached to the upper surfaces of the protruding portions

38c. The pilpes between the connection port 66c 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 (66c and 67¢)

25 and the vacuum suction device closed by the valves, the



5 20 along the protrudi ng and recessed portions of the substrate 38 in
non-contacting 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 sem conductor el enment nounted 10 thereon or if the
degree of protruding and recessed portions of the substrate 38 is snmall and
t he spaci ngs between the protrudi ng angl recessed portions are small, the

| am nating apparatus A allows the resin filmto sufficiently conformto the
substrate, thereby 1 amnat ing 15 the resin filmand the substrate

toget her without the creation of mcrovoids. Al so, the | am nating apparatus
A is capable of causing the filmthickness of the resin film20 conform ng
to the substhpdeahbid rgltihéeprsot opdrageand necespedrpodyticohsitg be a

uni formthickness on a 20 stricter level. This |am nating apparatus A

achi eves savihgsunnrspdededapt higon He ianst aheatdwer ofl atlserappasat us because
depressurization and pressurization are carrjed out by the sanme apparatus.
I't shoul d be® hote® RRAETENF FLLantFER PhEeapparEt GEeL %! B8&rTF2hot only for

sealing 25 of, typlogl, rint edbopr ds.ut gl so tor, gther, appligations ,° 53

and is in particular use or sealing o oards an boar ds.

In the aforegppt]oned sEbOMLIBM. hLBeoLEANSRAL 2111 M 34 (M th.r ef erence to
FIG 1) is used to transport 5 the provisionally |am nated body (PL1) 31.

However, thetché aispardiomay 1bel adofawexanphe, (@51 f oll owsin thathewer plate
portion 67 of the depressurizing and pressurizing tank 37 of FIG 19 in the
end | am nat edi biodye ftdran rndreblookrSpilat aasker 4 it Vi dioy ahd Logatwardly
slidable and is slid 10 leftwardly fromthe position shown in FIG 1. The
provi si onal | 9l amiPRatéantoty (PLD) B39 englaseecingrsétigmathet’ei dabl e | ower

| ate portion 67 by using the SCARA robat 32, and the | ower plate portion
2 S Potur nBa 15t BelBan DI AEAL BSIOR, S8 THT APPY, ST eRBd | o it od 15

Dody 36 18y be. Lakiencpuba L. tDa Lol omnd. mannse,, e hanetoalate portion

67 of the depressurizing ressurizing ta is sltd rrghtwardly as
seen in Fl G sdet 86Kk 200t BRE N SGARM & Dbl kpabsedi E@dideally take out the

end | am nated body 36. This elimnates the need for 20 the space for

instal |l ati ontiod ddree trianspabie bbb 3dothol K relffd tidembdyuserni) t he
installation space of the apparatus, thereby achieving savings in space.

Al so, the nedl forhadted dansper trpef neadd et hdadrerdipdesrdi Agat he sane i s

also elimnated. This al so achi eves ,
and 67a previously controlled at a predetermined

15 temperature. Then, since the provisionally laminated
body (PL1) 31 is heated under a reduced pressure, the
resin £film 20 of the provisionally laminated body (PL1)
31l issoftenedto fit the protruding and recessed portions
of the substrate 38. Further, the entire perimeter of

20 the edges of the resin film 20 adheres to the entire
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 form
a provisionally laminated body (PL2)} (72) having the

25 enclosed space (8). At this time, the aforementioned



25 reduction in costs. 54 In the | am nating apparatus A according
to the af orenenti oned enbodi nent, depressurization and pressurization are
carried out by using the sane depressurizing and pressuri z ing tank 37 for
the formation 5 of the end | am nated body 36. However, a depressurizing
tank and a pressurizing tank may be separately di sposed upstream and
downstreamin succession, so that deprgssurization and pressurization are
shared by the tanks. Unli ke the single depressurizing and 10 pressuri zing
tank, the depressurizing tank and the pressurizing tank provi ded separately
in this manner reduce | osses of tine for switching between depressurization
and pressurization to achieve the increased efficiency of manufacture.

15The depressyri2ibgspLOEqsS , i1S e LENBL, Oy LPE- PRSI QRANLLY | am nat ed
body (PTA) 31 in the end | am nated body formng block 5 in the |amnating

apparatus A agcerdicegrtestibezad eoement banedr eghodiaaid notoavenar, the
depressurizing process need not necessarily be 20 perforned, depending on
t he degree othélrefiebehireyheflrachiersegdith ifidan<20 hase stdwee condihbivons of t he
pressurizing process. It _is, however, preferable to performthe
depressuri zi igepfekesto vl dr U@ rareEREBREY T2 OVeHR WFREAd | ami nat ed

body having a higher degree of_intimate 25 contact. 55 Further, a
pressure FanPﬁé?gﬁ Eﬁ%%n§°§¥%yi%%ﬁrl Féaeﬁiﬂﬁ‘(laninating) t he periphery of

the resin fi'”‘zo‘ﬁ%ééﬁ’ﬁgggg&EE? 281 by 1608, UsE Qﬁnﬁﬁ?pﬁiﬁ¥595'ity and
adhesi on of the resin film Pch are |ncrease8 y 't he

having the enclosed space (8) is formed, the depressurized
condition of the aforementioned enclosed space Z is
decreased while the heating of the heater plates 66a and

10 67a are maintained, whereby a stepwise or continuocusly
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 enclosgsed space Z to an air pressure
intermediate between a vacuum and atmospheric pressure,
or stopping the vacuum suction of the upper plate portion
66 and the lower plate portion 67 and then introcducing
the atmosphere intc the aforementioned enclosed space

20 7, and further introducing a pressurized gas such as
compressed air into the aforementioned enclosed space
7, as required. Thus, controlled pressure and heat are
applied to the provisionally laminated body (PL2} (72).
At this time, the enclosed space (S) between the resin

25 film20andthe substrate38of theprovisionally laminated



5 heating treatnent is used for the formation of the provisionally

| am nat ed body (PL2) (72) having the enclosed space (S) in the end

| am nated body forming block 5 in the |am nating apparatus A according to
the aforementioned enmbodinent. Alternatively, a 10 frame-shaped pressing
means for positively attaching (lamnating) the periphery of the resin film
20 to the substrate 38 may be provideg,in the depressurizing and

pressuri zing tank 37 and be noved upwardly and downwardly by a support arm
to press the periphery of the resin film 15 This shortens the tine
required for the formation of the provisionally |am nated body (PL2) (72) ,
and al so ensures the herneticity of the provisionally | am nated body (PL2)
(72), therebyodypeOY} Ng2t N iMthaBEer 6061 AL e DO NEENY dihgs kestBafi I m 20 and
the substrate 38 during the formation 20 of the end | am nated body 36. The
peri phery of abdree r esitni ifel thi € @nchesatitsacved (§D itshea sutestneat et t hout t he
heating treatnment for the formation of the provisionally | am nated body
(PL2) (72), ceperkdgrescthdnt ype dforndseurégingfintdPreasysyéhingcase, the
heati ng treatnent. need 25 not necessarily be perforned. 56 Next ,

a lam nat ing®%pper dtub* B &Rt ot ﬁgpfﬁsaﬁﬁiﬁ%Q Esoditrent SFifhe present

i nvention |s shomn Ln and artla I views of FIG 21 are

Choan | e 22000, LihifneRchbe A6 PRIELAL L L AGEG J1 808,80, 11 3 20 2

5). This |anm pad iRg13RRaraids B sy %Hgmﬁﬂ%setdhspéym%t) fi by genmoving
block 3 in the |am nating apparatus A (wth reference to FIG 1) of the

af or enent i onede £rdDd e RHr dsSudieSpepsede it & hoaBpacithieCallsyn theml am nating
apparatus A includes the support filmrenoving block 3 10 for renoving the
support filn2Rbf tom phevicutoradsivnlaminnied (Hdvy @SR id)mtwi bd t he support
film. However, if the degree of protruding and recessed portions of the
substrate 38f?§c?%ﬂﬁﬁﬁvé¥?“§H&%ldeth@t%u5ﬁéﬂﬁtﬁiFﬁ??ic%é@&hn6¥ebe renoved,

but | t ed th bstrate. 15 38 _ whi b t, dtoth
ORI A R RN M et R e L 8 afnﬁtac or a

provi si onal | Sohal 0ahed sbadyd BLBL LA | OLREds T 1AWl ahonal |y

| am nat ed bod or the provision I'am nat 2) (81) is
pressurized iRe NONEIUACHIANT Then, the aforementioned heatlng
rigidly attaches the resin film 20 to the substrate 38
in such a condition that the resin film 20 completely
i5 fitsthe protruding and recessedportions of the substrate
38, g0 that the end laminated body 36 is formed.

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

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 embodiment
will be described sequentially.

25 In the cutting block 1 (with reference to FIG. 2),



20 rel ationship, whereby an end | am nated body (93) is provided. In this
case, the need for the aforenentioned support filmrenoving block 3 is
hence el i m nat ed. Parts of this |lam nating apparatus B are
identical with those of the |am nating apparatus A as nentioned 25 above
except that the support filmrenoving block 3 is 57 dispensed wth.

I dentical parts are designated by |ike reference numerals and characters,
and will not be described. The | am nating apparatus B further includes a
suction-pl ate-equi pped flipping table 35. The 5 suction-pl ate-equi pped
flipping table 35 has the function of flipping the precured cut resin film
19 to hold the support film 21 surface of the cut resin film 19 under

suction on tpgesucti,on ;Rhal e 38 LEubBe L rANS] Shadli My IneTBbgedl | oWs the
substrate 38 to be 1 n opposed relation 10 to the resin film 20 surface of

the cut resipifhli Enenribe @d gawenl tabl & 3Q. cHbisi dcyviRat bRY appar at us
B produces effects simlar to those of the |lam nating apparatus A and is

reduced in shzeamsomonnﬂieﬁewtb¢eifﬁiﬂnaﬁbnaemngeapﬁama&mg Aebégause t he

| am nating apparatus 15 B does not include the support filmrenoving bl ock
3. Allariingt ichg appeesl Js 16 Beardi 9§ the ar suavHeplenbodi ment  of
the present invention is shown in FIG 22, and artlallﬁhenlar ed views of

FIG 22 are éhmrFHYﬁ@ar%lepr%tme&@k%hﬁcaﬁaré)lla}r?dlq FF&S137 (the
bl ocks 3 and 29 Lth % ry%: gg@gratu ows 4 nggl gatlon of the
m w t ef Iliprﬁoz'r‘ r?h ijeve f I'ﬁ)n? remove O

removal of the support Ii1n e sup r enovi ng BFock 3 in the

af orenent i Oneﬂmairg RARLINAga AP RAIALS o A émé ttlA}JeeL%r £9¢€ 10 BIGend) . The
| am nating apparatus Chas a depressurizing function of placing the

other hand, the resin film with the support film is cut
to a predetermined size by the disc cutter 8 to become
10 thecutresinfilml9. Thecutresinfilml9istransported
by the transport conveyor 11 to the subsequent precure
block 2.
In the precure block 2, the cut resin film 19 is
precured. Specificélly, the cut resin film 19 on the
15 transport conveyor 11 is heated by circulating
high-temperature air produced by the blower fan 12a and
the duct heater 12b which are provided under the transport
conveyor 11 so as to be semi-hardened (B-staged) to such
a degree as to have self shape retentionduring the heating
20 in the depressurizing and pressurizing tank 37. The
precured cut resinfilml9 is transported by the transport
conveyor 11 to the subsequent support film removing block
3.
In the support filmremovingblock 3, the operation

25 of removing the support film 21 from the precured cut



25 space between the resin film20 with the support film 58 21 and the
substrate 38 of the provisionally | am nated body (PTA) in the encl osed
space Z under a negative pressure, a heating funct ion o f heating the
provi sional |y |am nated body (PL1), and a pressure |am nating neans 5
(P2) of formng a provisionally |am nated body (PTA) or a provisionally

| am nat ed body (PL2) in which the subgtrate 38 and the resin film20 with
the support film21 of the provisionally | am nated body (PTA) are
integrated together (a |am nating nechanism (R2)). 10 Specifically, this
| am nating apparatus C forns the provisionally |am nated body (PTA) 46 or
the provisionally | am natedbody (PL2) (81), with the support film 21
attached to theinesimmfid m2@erandnthereatterndemues itke asuppert film 21
to forman end | am nated body 15 (94). The |am nating apparatus C includes
the cutting bBookd Thet sreppuec frié mbi enkvyg tdeeriproVt . siFiorstd, k¥el am nat ed
body form ng block 4, the support filmrenoving block 3, and the end

| am nat ed boﬂye?b¥ﬁ@ﬁﬁtﬁpéék Glmwﬁibﬁt¥ﬁn%€ﬁ?F%§@ﬁHW§b6§@énthn€he or der

naned fron1u strean1 the 20 cuttin ck. 1) to downstream (the end
| ani nat ed bo 9 f% rﬁ’% hftﬁ &@I&fs)cutﬁgfl 8?% di te®tDR iCHdi ¢ gf ég by the

arrow, as5f5h bsls 15%985{% e ggt&% tr[‘ﬁﬁﬁ%'?ﬁh&%%%?ﬁgr %%Qtt' h% like are
not shown in and ese e cutt I"oc and the
precure bl 0czf2§h8 @Efp&msftlaim i2al by, €hil batcifg compd ructignyt o those of
59 the aforenentioned | am nating apparatus A. ldentical or corresponding
part s in theebtoekse tawrdc2.ang ses B)gnatredsbyot t ken riaf edhéreeanuneral s and
characters, and will not be descri bed.
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 the
suction pad 25 (an end portion near the half cut point)
is grasped by 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 resin film 20 of the
cutresinfilml9is cutat thehalf cutpoint. 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 remaining resin £ilm 20 is sent
to the subsequent provisionally laminated 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 substrate rack

25 33 which lies in the uppermost tier is ejected onto the



5The provisionally | am nated body formng block 4 in this | am nating
apparatus C includes a flipping nechanism 92 for flipping the cut resin
film19 subjected to the half cut in the half cutting device 13 so that the
support film21 is positioned upside and the resin 10 film 20 is positioned
downside (with reference to FIG 36) . Then, the cut resinf ilm1l 9 is
overl aid on the uneven surface of thg,substrate 38 and is attached thereto
to provide the provisionally |Iam nated body (PL1) 46. Wen the substrate 38
has protrudi ng and recessed portions 15 on the opposite surfaces thereof,
the provisionally |Iam nated body (PL1) in which the cut resin film19 is
attached to each of the opposite surfaces of the substrate 38 is forned by
initially attachhfont haw snesi ndd bl raeet bpdc i heshlnfikhm 20 surface
is in contact wth 20 one of the surfaces of the substrate 38, thereafter
flipping the7substiates38, fand20eperd uhget heuafioreppniioradtapar ati on on
the other surface of the substrate 38. The aforenentioned provisionally

| ami nat ed bodyat®Ll’Be 46 tiles pragsefeprmnrhé3tiakgsposhtfintn 26p84edand i s
transported into a contact Ianlnatlng?deV|ce 60 47 (with reference to FIG

23). This coﬁ?éefl?%rﬁ%abﬁnﬁlwaéée %&ﬁé}%@laﬁnﬁﬁtﬁ)@rwfﬁl@xﬁﬁke sheet 48

li ke a kind of _b on, uses th an |ve forc ressyri zati on and
Ianlnatlo% The g? q% i |one§ @Oprg§|s$onng F%ﬁ%%ﬁ?% ggdy PM) 46 is

subj ected to.a,cQntack; mrﬂdﬂaw&ﬂeogss&ﬂyc &bewggﬂteaaq;h Lagipating device
47 to becone tﬁe provisional 'y lamnated body (Fiji) 46 in which the

substrate 38rRde4NCad £8hB HollindG Mk rbBenFUpROId uhdadMsddcabg i Nt egrat ed
together (a pressure 10 |lam nating nmeans (F2)). As shown in FIG
23, the af oreweritd enedicomlacte Faaiimatriehgadedi cadAThencdidesiam upper plate
portion 49 and a |ower plate portion 51. The upper plate portion 49 has a

| oner netal pPate eyt il s §uéﬁﬁrﬁ§edé$|n%hQEﬁﬁw'ﬁéﬁéss A rectangul ar

heater plate 49a.is provided . n tg_g rec ortion of the upper plate
portion 49, BFPRI& UM RaIlAHSGEE 8RB0 PH tHer@G&tReen™ the upper

flexible sheggﬁ@;ﬁt§ké§%%&§ﬁllfg EﬁﬁlHBQSQ ng§e POt |§¥1]%9. Li ke the upper

pl ate portion
trangsferred onto the transport film 34 by the SCARA robot

32, and is sent to the subseguent end laminated body
forming block 5.

15 The 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, andis initially
subjected to a depressurizingprocess while being heated.

20 Thus, the resin film 20 of the provisionally laminated
body (PL1l) 31 is softened and can no longer maintain the
sheet-1like shape because the support £ilm 21 has already
been removed therefrom. As a result, the resin £ilm 20
fitstheprotrudingand recessedportions of the substrate

25 38. As the heating and the depressurizing process



20 plate portion 51 is fornmed by a nmetal plate . A rectangul ar heater plate
5la is provided in a recess forned in the upper netal plate surface of the

| ower plate portion 51, with a thernmal insulation board 51b therebetween. A
| ower el astic sheet 50 is nounted to the | ower plate 25 portion 51. The
upper plate portion 49 is switchably 61 connectable to an air

pressuri zation device (not shown) andsi{o a vacuum suction devi ce (not

shown) . Wien pressure is applied through an openi ng channel 54 and a

pi pi ng connection port 49c to a gap portion 52 between the upper 5 plate
portion 49 and the upper flexible sheet 48, the upper flexible sheet 48 is
expanded |ike a balloon toward the |ower plate portion 51. In FIG 23, the

reference nupesated4d tiRskgbateSoax flay®- shaped gbep ®f ale kesihhe flexible
sheet, and 45 designates a stopper therefor. 10 On the other hand, the

| ower pl ate podini2dnadieress tormhectedl t® pelhémeaenwh suepieghprtievete (not
shown), and is noved upwardly by a hydraulic cylinder 50 into abutnent

Wi th the uppefrplatechorits sinrdgcet Rér ébg FBPRFFRE @AM nclT¥$ed space 53

bet ween the upper plate rtion 49 and the |ower 15 plate portion 51, with
o soar i orPapessLener Bhoeieanzes soty (BEyh haaCadetendi FoseT on 1 hr ough
t he piping conpect i t. 49c _of .t p I porti.on.49.is stopped and
air is su%pl Egvh%?§%?{¥gaﬂﬁ%ﬁﬂ%&ﬁgngﬁﬁg Fg%%ﬁaﬁiﬁ)ﬁﬁgfﬂfgfﬁ%hEG i n which

the resin film20:9tdp2Q thg SUPREELt abbkak2driseatdarhad 4o jthe
af orenenti oned substrate 38 is vacuum suct ioned within the encl osed space

53 t hrough aarepesad ng:tchannehe Y6 Aind falpi Do RGACORBeGIHOraper B851c of the
| ower plate portion 51 and through the openi ng channel 54 and the piping
connecti on pBext 4ghe28epfeshier uppeicopbdatéopoit tba 49;1aswsl gppee flexible
sheet 62 48 of the upper plate portion 49 is pressure-expanded toward the
encl osed spate°53thR S5TTd ZdiPEf BPENEBESFRALET F 1M <5l € 'hétSween t he gap
portion ?@ and thf1§£C|%§E9 space 53. Tpks ex nd%9=¥ per fL%xibIe sheet 48

causes cance pressire in e enclose ace Z 1
changed to atmospheric pressure, and is further increased.
This applies pressure to the enclosed space Z which
receives the provisionally laminated body ({(PL2) (72}
therein. As a result, a difference in air pressure 1is

15 created between these spaces {the enclosed space Z and
the enclosed space (8)). This created air pressure
difference causes the resin film 20 softened by heating
to fit and come into intimate contact with the protruding
andrecessedportions of the substrate 38, therebyrigidly

20 attachingtheresinfilm20 to the substrate 38. In other
words, the resin film 20 is laminated to the substrate
38 in non-contacting relationship with any portion of
the depressurizing and pressurizing tank 37 without the
creation of microvoids between the resin £ilm 20 and the

25 substrate 38. In this manner, the end laminated body



5 the clanmping (lam nation) of the substrate 38 and the cut resin film 19
with the support film 21 together. The | ower elastic sheet 50 has the
function of efficiently transmtting the pressure fromthe expanded upper
flexible sheet 48 to the substrate and to the cut resin 10 film 9w t ht he
support filnmR1l. This contact |am nation process causes the provisionally

| am nat ed body (PL1) 46 in which the bstrate 38 and the cut resin film 19
with the support film21 are initially |loosely attached to each other to
beconme the provisionally | am nated body 15 (PTA) 46 in which the cut resin
film19 with the support film21 is firmy attached by pressure and fi xed
to the protruding surface of the substrate 38 so that the cut resin film19
with the sup d . gether. It
shoul d be no?g Eg%ﬂ%%gjggl%%%?%%gggﬁéﬁ%glggﬁghgfkggﬁgﬁgiﬁgﬁ&grocess IS
per f or med foglthe purpose of integrating the aforenentioned cut resin film
19 and the substrate 38 together, and does not necessarily provide the

encl osed space (S) ettmenmnbheeeut theslamind tinkd aandrbkessabstrate 38.
However, 25 the contact |am nation process nmaybe adapted to provide 63 the
provi si onal | gcfendinrg et bddy ERE2Rif81) 1aelialiey thee resdhosedmspace ().
The prOV|S|on of the provisionally |lam nated body (PL2) (81) in this step
shortens the? 9|ﬂ%o?%dﬂﬁ?é&qq¥upﬁégeﬁadl5ﬁFﬁ5§%® %REBFQ?%(%@NHH& bl ock 5 to
be descri bed_| ter 0. _the afare ntlone ut re5|n In119 whi ch has

the support fi' n15ﬁﬁe T3 8 TS iR lnﬁhaﬁ 23t FﬂeX|B|I|ty, does

not fit the PﬁQt&égkéEJ&y“ﬁr%%§%%§ﬁQ Qﬁétfgaéségdtdg%ﬁi%g%tB%t%hés so tightly
by the aforenentioned contact 10 am nation process, but is held relatively

flat. subdbeatd ansperdefddiied4d, Wakgb 4 aces ¢ihenrepriandiktr ansports
provisionally | am nated bodies (PL1) 46 each subjected to the contact

| am nation pbogedswsth tdratorttheasgulbstuigbedd8tande ldreentegicurfiddm 20 with the
support film 15 21 are integrated together stops noving tenporarily when

t he proviSi oRREF§OR R nek edbFGiTese( PH) PEBLEBHET AV ereesE6S i ng pl ate 57
of a water coolin rov|5|onally

Ian}nated boBPEE? %ﬁ%ﬁgiéean ﬁBBT%%:%§1Fh8m855ITﬁ%t%¥h 8357 9After the
cooling, 20 fhe, Qér?“c' BPé‘Hé’dir?#“ ﬁﬁ@&@@ﬁ%«?%o% %é%{agryea%ﬁgﬁm on a

one- by- one basi $ to e support mrenoving b RA robot not

shown. The r@ﬁenlémiﬁaéﬁkg=%g@a¥@%aged tnopwbeing sddot cheg and broken
during the renoval of the support film 21 because the aforenentioned

sufficientlyconformtothe substrate, thereby laminating
15 the regin film and the substrate together without the
creation of microvoids. Also, the laminating apparatus
A is capable of causing the film thickness of the resin
film 20 conforming to the substrate having the pretruding
and recessed porticns to be a uniform thickness on a
20 stricter level. This laminating apparatus A achieves
savings in gpace during the installation of the apparatus
because depressurization and pressurization are carried
out by the same apparatus. It should be noted that this
laminating apparatus A is useful not only for sealing

25 of typical printedboardsbutalso for otherapplications,



25 provisionally | am nated bodies (P11) 46 are cooled. The 64 support film
renovi ng bl ock 3 includes a support filmrenoving device 58. As shown in
FIG 24, this support filmrenoving device 58 includes an unwind roll 60
for unwi nding a renoval tape for adhering to the support filmb5 21 to
remove the support film21, nip rolls t and u and a take-up roll 61 with a
driving device (not shown) for w ndings;up the support film 21 together with
the renoval tape, a pressure roll 62 for bringing the renoval tape into
pressure contact with the support filmin a 10 predeterm ned position, and
a suction table 63 horizontally novable by a servonotor-driven LM act uat or
64 and for holding the provisionally | am nated body (PL1) 46 under suction.
In the figurgndathe refieiencailckatactel vodesignaiesrargoi 6earakl for the
renmoval tape. 15 The aforenentioned provisionally |amnated body (PL1) 46
sent to thisasé@pportbdatda.renovi ng device 58 is kept over the cooling plate
57 (wwth reference to FIG 22) for a fixed tinme period. Thus, the resin
film20 of the provisitbaatfgrenantriared saRgdireny. 4d9 §repspPedt20 to be
rigidly attached to the substrate 38. Next, as shown in FIG 25 which is a
pl an vi ew of TE® 224718 tHe PifiDE8e™ bF - rend i NgEe 1€ SappoPP=Fil m 21 from

t he provi;!ogg%%xobqgkgg%§gyEggén%gk%%xﬁgﬁE%lﬁﬁgﬁA rggogiqpttggomn rot at es

the provisionally I'am nate rough 4 ed%grees to pl ace

the provisiopablydamnar ed, 63-badyntPM) 46 a.the suethgpe.table 63. The
provisionally | am nated body (PL1) 46 is held under suction by the suction

tabl e 63. Thgnaté h®rsueh en dfabhe Gpressieviednycadderpasui ebnghown in FI G
24. Then, the 5 pressure roll 62 is noved downwardly toward the

provi si onal | yahlagi’nat EdGhody i RbE) endb lopinheed ldvofotralyieeb88cko t hat the
removal tape |lying between the provis lanai |y |am nated bOdY. PL1) 46 and
t he pressur e’ 6l 1282 led tPAT Pt B s o Tfrtard I ¥nf t hddhke &8Ppist 1471 m 21 on the

10 leftwardly from the position shown in FIG. 1. The
provisionally laminated body (PL1l) 31 is directly set
on the slidable lower plate portion 67 by using the SCARA
robot 32, and the lower plate portion 67 is returned to
a predetermined position. Similarly, the end laminated

15 body 36 may be taken out in the following manner. The
lower plate portion 67 of the depressurizing and
pressurizing tank 37 is slid rightwardly as seen in FIG.
1, and another SCARA robot is used to directly take out
the end laminated body 36. This eliminates the need for

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 f£ilm and costs for discarding
the same is also eliminated. This also achieves

25 reduction in costs.



10 provisionally | am nated body (PL1) 46 surface. Wth the pressure contact
mai nt ai ned, the suction table 63 is slid to the position shown in FIG 25
by the servonotor-driven LM actuator 64. At this tine, the nip rolls t and
u are driven so that a length of the renoval tape equal to the 15 di stance
the suction table 63 is slid is wound up. In this manner, the support film
21 of the provisionally lam nated body,(PL1) 46 is renoved together with
the renoval tape, so that a provis ional |y |lam nated body (PL1) (65) is
obtained. In FIG 25, the renoval tape being 20 unwound fromthe unw nd
roll 60 and wound on the take-up roll 61 is not shown. The provisionally

| am nat ed body (P1,1) (65) obtained by renoving the support film21 is
returned onto the transRont i34 Bypl Pec RCARA JQRQ ROk cSshawn. Then, the
provisionally | am nated body (PL1) 25%%5) is transferred by the transport
film34 to theorbhesubseguentbetithdntn aabedsbody-4 01 ¢a nghdl ock 5.

The end | am nated body form ng block 5 has the function of pressurizing the
provi si onal | preasenatedi Godar  Rlaky ie@5puobbai nedndythrermmnag t he support
film21 to 5 formthe end | am nated body 36. Like the |am nating
appar at uses ACBRES BratTOrUARG PESSEHEL At BE EABKtI 'oFRUtRABEATMFEAPE, this

| am nati ng apparat us uses the depressuri zi ng and. pressuri.zi.ng tank 37
capabl e og s&?ﬁ%ﬁiﬁﬁd éfﬁééﬁeggﬁ%ggggrifﬂ?fﬂﬁgénﬁ eSSTFTZ4P8n 10 as the

I d ] f.0. [ [ Sl l.I.y _Lapi nat ed bod
(PL1) (65 1 REB* CHe BB T o a8 bagy B8 "Ana i re Te v ehangts tho

provi si onal | ypkapaat e kadh ddRlebln (85kubbEOs1 88, exd {dwam nat edbody(94).

Specifically, intheencl osedspace 15 Z of the aforenentioned depressuri zing
and pressuri 2epgesanki 3ot idrhendr eriessonakbyidbannatatdsadyy( Phd) (65) is
subj ected to depressurization and heating to change in shape from an
initial condienbs- subhlikmattheheingdendeplkas20r bdher esnd o t he protruding
portions_ of the substrate 20 38 to a condition such that the resin film 20
| oosely #Pt sPTRESUhEVEIP stRife e KEPSGRSEFAEL B8 &MY F1hdAINSy into a

condition such that. the qptirerpenkgﬁter of ng¥eggeﬁlof the resin film 20

adheres to tﬁéesf)sé‘?lrlp eral apnokrtpl NG ReSGPFaRe0TY hesubstT ale38.”

I nthi smanner podp. L heo LIV ANld % ol-alARbREn Oy f&LL) (65) is formed

depressurization and pressurization to achieve the
increased efficiency of manufacture.

15 The depressurizing process 1s performed on the
provisicnally laminatedbody (PL1) 31 in the end laminated
body forming block 5 in the laminating apparatus A
according to the aforementioned embodiment. However,
the depressurizing process need not necessarily be

20 performed, depending on the degree of flexibility of the
resin film 20 and the conditions of the pressurizing
process. It is, however, preferable to perform the
depressurizing process which have a tendency to provide
an end laminated body having a higher degree of intimate

25 contact.



67 into an provisionally | am nated body (PL2) (82) having the encl osed
space (S) between the resin film20 and the substrate 38 which is in a
depressuri zed condi t ion simlar to that of the encl osed space Z
t herearound. 5Next, the encl osed space Z of the depressurizing and
pressurizing tank 37 is pressurized and heated, whereby the resin film 20
| oosely fitting the protruding and regessed portions of the substrate 38 in
the provisionally | am nated body (PL2) (82) conpletely fits 10 the
protrudi ng and recessed portions of the substrate 38. Then, the
aforenentioned heating rigidly attaches the resin film20 to the substrate
38, with the resin film20 fitting the protruding and recessed portions of
the substrate 38. TFusherheaepdekant dal &6 Lodhd IBanisS (39 epped.
According to this lam nating apparatus C, a relatively sinple method using
t he renoval tapechsnus@antimaréngoyetiidgetipperty bEl the TefsiamEt he
provisionally I|amnated body (PTA) 46 because the substrate 38 and the 20
resin film 289dfc the swks Fesin3fiPmthe vaettHe tprold SiBridlity fafi nat ed body
(PL1) 46 fi rrri adhere to each other t he. contact | am nati onprocess.
Al so, the cuf9Pester Af Mg 994V ﬁblTﬁéJy‘é’Bbf)]&rétref FPAT93°FS SBvEFFai d on the
substrate 38,19 f rmthetnpenq__w Si onaII ghn ? bod (OPTA 46. 25 Thus, a
char ac

hi gh degree o? er a%arl%y mal ntai ni ng & et *he support film

21 prevents phe,fesban1iy rma%aneftetaheoeyt (bE8 N(f3) naaL%Jgr Q_ﬁ@ebecom ng
winkled to allow the resin film20 to be overlaid on the substrate 38
whi | e mai nt akht Dgsédeppbanani irych¥eha 1dhe nesidbddy fdrming 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 f£ilm 20 to the
substrate 38 may be provided in the depressurizing and
pressurizing tank 37 and be moved upwardly and downwardly
by a support arm to press the periphery of the resin £ilm.
15 This shortens the time required for the formation of the
provisionally laminated body (PL2) (72), andalso ensures
the hermeticity of the provisionally laminated body (PL2)
(72), thereby improving the intimate contact between the
resin film 20 and the substrate 38 during the formation
20 of the end laminated body 36. The periphery of the resin
film can be attached to the substrate without the heating
treatment for the formation of the provisionally
laminated body (PL2} {72), depending on the type of the
resin £ilm. In such a case, the heating treatment need

25 not necessarily be performed.



5 20 of the cut resin film19 maintaining the planarity relative to the
subs trat e 3 8, the lamnation proces s prior to the renoval of the
support film 21 clanps and integrates the cut resin film19 and the
substrate 3 8 together. Thus, after the support film21 is renoved, the
resin film20 10 is prevented from becom ng winkled and mai ntains the
planarity relative to the substrate 38 In this manner, the resin film 20
free fromwinkles is overlaid on the substrate 38 to provide the
provisionally | am nated body (P11) (65). This provides the end | am nated
body (94) 15 in which the thickness of the resin film20 is nore uniform
and in which no mcrovoids are created between the resin film20 and the
substrate 38. The gentacd1daAdatdgupgleond e Bctsrasedcbanbhgesupport film
removi ng block 3 of the | am nating apparatus 20 C according to the

enbodi ment oémbheipses et thdpedkiean. idwnsidach 08 dHwwrcontrEmt. bam nati ng

devi ce 47, an apparatus such as a contact |am nating apparatus 77 (FIG 26)
and a cont acanfl @ertaelAy epiraresdusiF@s EKI GG 22) arrl shhen|ikEIfaybe used.
The use of the contact |am nating apparatus 25 77 provides the

provi si onal | 34| G 2LEXBOkTEPTR) 2B 106BL 6 n Yani(EREU AL PR enaRE1 m 20 wi th

t he suppor t EL'”F@%'aTd thetsubstratet38 are ing rat

use of thg cohtact 15anfRarT Ry 4pBRFAT BY° Pe-provi des T he® rBvPEronal Iy

| am nat ed bogilll(l E‘le%ljvgﬁar)blvéﬂcth tibletﬁéjﬁgﬁﬁ_hating apparatus A (with

reference to FIG. 1) of the aforementioned embodiment

ﬁg together. Al so, the

is dispensed with. Specifically, the laminating
apparatus A 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 support f£ilm). However, if
the degree of protruding and recessed portions of the
substrate 38 ig relatively small, the support film 21
need not be removed, but may be laminated to the substrate

15 38 while being attached to the resin film 20, so that
aprovisionally laminatedbody (PL1} 46 or aprovisionally
laminated body (PL2} (8l) is formed. This provisionally
laminated body (PL1l) 46 or the provisionally laminated
body (PL2) (81) is pressurized in non-contacting

20 relationship., whereby an end laminated body (93) is
provided. 1In this case, the need for the aforementioned
support film removing block 3 is hence eliminated.

Parts of this laminating apparatus B are identical

with those of the laminating apparatus A as mentioned

25 &above except that the support film removing block 3 is



5 film21 in which the space between the resin film20 and the substrate 38
is placed under a negative pressure. The contact |am nating apparatuses 77
and 78 are servo press apparatuses, and are capable of precisely
controlling the spaci ng between the upper and | ower 10 pressing pl ates.
Thus, the contact |am nating apparatuses 77 and 78 are capable of easily
controlling the thickness of the resig;film20. The contact |am nating
apparatuses 77 and 78 may be configured to performa pressurizing process
in non-contacting 15 relationship in their own encl osed spaces w t hout
nmovi ng the provisionally |am nated body (PTA) 46 and the provisionally

| am nat ed body (PL2) (81) fromthe contact |am nating apparatuses 77 and 78
to other appaiabiisesd (fieh.exagpheicdhgadeprassuekiyngraadhpressuri zi ng tank
20 37 and the like) after the provisionally |am nated body (PTA) 46 is
obt ai ned usi ngfé&hencontacirdlamamsgt chgrapparat usnd Avidrl afdteret he
provisionally |lam nated body (PL2) (81) is obtained using the contact

| ami nati ng appa¢aikrd 78 THEh 8 bl EvesPPar & e Bshor el Agcodrdene 25
nanufacturing E%e s and savings in _space for the. 70 installation of the

appar at us, pat P W 't SN PPER hat PRY" Appdr 6t us C. TAS shown in FIG
B ot RTELAPIOE, TS AR 18 QA A, T CIRLYSRS oo
of flipping the precured cut resin film 19 to hold the
support film 21 surface of the cut resin film 19 under
suction on the suction plate 73a of the transfer arm 73.
This allows the substrate 38 to be in opposed relation
10 to the resin film 20 surface of the cut resin film 19
on the alignment table 30. This laminating apparatus
B produces effects similar to those of the laminating
apparatus A, and is reduced in size as compared with the
laminating apparatus A because the laminating apparatus
15 B does not include the support film removing block 3.
A laminating apparatus C according to a further
embodiment of the present invention is shown in FIG. 22,
and partially enlarged views of FIG. 22 are shown in FIG.
36 {the blocks 1 and 2} and in FIG. 37 (the blocks 3 and
20 5). This laminating apparatus C shows a modification
of the removal of the support £ilm 21 in the support film
removing block 3 in the aforementioned laminating
apparatus A (with reference to FIG. 1). The laminating

apparatus C has a depressurizing function of placing the

25 space between the resin film 20 with the support film



86 provided with a rubber 83'. The upper plate portion 85 is provided with
an upper heating platen 102 and a cartridge heater 102', with an upper
thermal insulation nmaterial 100 therebetween. The | ower 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 nounted to surfaces mhere55he upper and | ower heating pl atens
(102 and 103) are opposed to each othéer. A frame-shaped 15 upper vacuum
frame 104 having an air exhaust and supply channel 90 is nounted through a
seal material 105 to the upper plate portion 85. A lower vacuum frane 107
is mounted through a seal material 106 to the | ower plate portion 86. In

the | over VaEP%ﬂhIﬁ@ﬂps%thrgtgpﬁggkethe provisionally laminated

body (PL1l) in the enclosed space Z under a negative
pressure, a heating function of heating theprovisionally
laminated body (PL1}, and a pressure laminating means
5 (P2) of forming a provisionally laminated body (PL1} or
a8 provisionally laminated body (PL2) in which the
subgtrate 38 and the resin £ilm 20 with the support film
21 of the provigionally laminated body (PL1l) are
integrated together {(a laminating mechanism (E2)).

10 Specifically, this laminating apparatus C forms the
provisionally laminated body (PL1) 46 or the
provisionally laminated body (PL2) (81), with the support
film 21 attached to the resin film 20, and thereafter
removes the support £ilm 21 to form an end laminated body

15 {24). The laminating apparatus C includes the cutting
block 1, the precureblock 2, the provisionally laminated
body forming block 4, the support film removing block
3, and the end laminated body forming block 5, which in
turn are disposed in the order named from upstream (the

20 cutting block 1) to downstream (the end laminated bhody
forming block 5) in the flow 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 and 37.

Of these, the cutting block 1 and the precure block

25 2 are substantially similar in construction to those of



20 frame 1 07 d having a seal material 107c on i ts upper surface is
nmounted through a |ip packing 107b to a fixed frame 107a so that the
aforenentioned fixed frame 107a is fitted in the novable frane 107d. Al so,
the novable frane 107d is |i fted upwardly by a spring not shown. The | ower
plate 25 portion 86 is noved upwardly by a joint 84 connected to 71 a bal
screw driven by a servonotor, so that cthe upper vacuum franme 104 and the

| ower vacuum frame 107 come into engagenent with each other, with the sea
mat erial 107c therebetween, whereby an encl osed space 79 is defined 5

bet ween the upper plate portion 85 and the |lower plate portion 86. This
encl osed space 79 is connected at the air exhaust and supply channel 90 to
a vacuum sucth&na elevdeh diinesha\wh i 0b @R n§XapPh Lot 8 ACUUResWEERON device, a
vacuum r egul ator, atnosphere inlet piping, an air 10 pressurizi ng devi ce,
and the |ikedr colrerebyndidepresslm Zedbtonks tiaod Daradesegadceded condition
is created in the encl osed space 79. Thus, after the provisionally

| ami nat ed body (i1 yederescputunansd st hed ffmrandsrisoneed evidilosed space 79 in
non-contacting 15 relatjonshipwith the rubber 83 of the upper heatingpl aten
102, the encPoseH S 79 is depressurized so that the lower hea ting pl a
ten 103 | noved upval rdI to. th §Oj€m5£ggequ%p |n FLG .26, Ihus t he

ar v151 rmlng &
prOV|S|onaIIy | ami nat e is pressurized a epressurlzed

condi tion. 29nT@h§sFHéH@ﬂ¥%iﬂbh%;E>9%%%'OBahhylu@@3ﬂ§I§¥355¥$é (al) 46 in
which the resin film20 with the support film21 and the substrate 38 are

i ntegrated togetfersm Phessppopbihd tMe2dud scEenTviach 19subggutead, fromthe
obt ai ned provisionally | am nated body (PL1), and pressurization
to the half cut in the half cutting device 13 so that
the support film 21 is positioned upside and the resin
10 film 20 is positioned downside (with reference to FIG.
36). Then, thecutresinfilml9 isoverlaidon theuneven
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 the cut resin film 19 is
attached to each of the opposite surfaces of the substrate
38 is formed by initially attaching the cut resin f£ilm
19 so that the 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 the
substrate 38. The aforementioned provisionally

laminated body (PL1) 46 1s placed on the transport film

25 34, and is transported into a contact laminating device



23 is done in non-contacting relationship, whereby the end 72 |am nated
body i s obtai ned. Li ke the aforenenti oned contact |am nating
apparatus 77, the aforenentioned contact |am nating apparatus 78 incl udes
an upper plate portion 88 provided 5 with the rubber 83, and a | ower plate
portion 89 provided with the rubber 83", as shown in FIG 27. Further, a
pressing portion 87 for rapidly bringipg the entire perineter of the edges
of the cut resin film19 and the like into intinmate contact with the

peri pheral portion 10 of the surface of the substrate 38 is nounted to the
| ower surface of the upper plate portion 88. It is preferable to performa
rel easi ng process such as coating with fluororesin and the |Iike on a

surface of t 18$S] ' fch it . Lesip film19 and
The 1511 ke becRch o1 The Good 1ol e2ebbi 1Ty 6F ‘The. proesrna Borti on 87

fromthe cutqeeséd 41 bppdfaang tppetikexithe tover 4l atre pOkthan 89 is
noved upwardly by the joint 84 connected to the ball screw driven by the

servonot or, whebebyoan, encl osed sphacex8Onkssvdefonesd bet ween t he upper 20

pl ate portion 88 and the |ower plate portion 89. The encl osed space 80 is
connect ed atPafsaL¥iiditiake andd leudpley iehannBhe FEfeurmentd@ng®d sucti on device
not shown_(for exanpl a vacuum suction device, a vacuum regul at or,

at nospher & iHF%Ylbf?ﬁ$EﬁYe%?@%ﬁatﬁPeQQGVii?%b)d@@ﬁééfugﬁ&cﬁﬁdtﬁ8 li ke),

wher eby a degrgﬁagﬂhgﬁd condi.tion or a .73 ressq&;agqa%gngltlon is created

. inagfion gcess by the ¢on natin
in the encl osed space 80 ThusT ¥his Tont'act 1am na i ng appara?us 78

provi des not s@pk ¥e 1he OV QabL ¥l amd nat 8 bedy, {EIA) ad@ pih) whi ch the
resin filmz20 with the support film21 and the 5 substrate 38 are

integrated togethemhikut tRE SR 4108 BSh0MalHey rlkaihnad Bal 2voey tGPL2) (81)
with the support film21 in which the space between the resin film 20 and
t he substrat eh8&umpqtadédmudider cai megatd heed presstiee. (Apaesgppert film 21

is renoved, as required, fromthe
10 laminating means (P2)).

As shown in FIG. 23, the aforementioned contact
laminating device 47 includes an upper plate portion 49
and a lower plate portion 51. The upper plate portion
49 has a lower metal plate surface which is cut to define

15 a recess. A rectangular heater plate 4%9a is provided
in this recessed portion of the upper plate portion 49,
with a thermal insulation board 49b therebetween. The
upper flexible sheet 48 is mounted tc the upper plate
portion 49. Like the upper plate portion 49, the lower

20 plateportionb5lisformedbyametalplate. Arectangular
heater plate 5la is provided in a recess formed in the
upper metal plate surface of the lower plate portion 51,
with a thermal insulation board 51b therebetween. A
lower elastic sheet 50 is mounted to the lower plate

25 portion 51. The upper plate portion 49 is switchably



10 obtained provisionally | am nated body (PTA) or (PL2), and pres sur zat
ion s done in non- contacting rel ati onship , whereby the end | am nated
body i s obtained. Exanpl es of the renoval tape for use in the
support filmrenoving device 58 of the |am nating apparatus C 15 according
to the enbodi nent of the present invention include a protective film
affixed to a silicon wafer in the steg;of dicing the wafer to forma thin
filmand the like, and a renoval tape for use in the renoval of a dicing
tape. In particular, SCOTCH pol yester tape No. 3305 20 manufactured by
Sumtono 3M Limted, and an adhesive tape nade of a rubber-based adhesive
mat eri al such as ELEP HOLDER ELP BT-315 and the |ike manufactured by Nitto
Denko Cor por abho&c ed1el preef &f ablypusedurization device (dtSHBSwhfate havi ng
relatively large protruding and 25 recessed portions is in particular
preferably usedtas viydutrheusubst Aatecd8nhawhngnt he phet pudsrgrand recessed
portions for use in the present invention. Exanples of such a board include
an LED boar diSw#ptirt SHrghchenrt PARies entnze | I'EDSRddRspoBERTI N

predeterm ned spaced apart 5 relation and servin rudi ng portions
B85 (having S NeSGrobPoAp S EF S200 5 SRR BR6BI QUSBREE he

|nsulat|v§b0ﬁ{g$%é&F V|qg%9tg|%kngss&$%iap ?XJ tehy Eogggg}ggade of resin

or ceramc e as shown In an L such t hat

sur face- moung 1 0r leh ght ne B dd 394 1 @NBIY S {dEPS ) e A 82 LW S AE65,8PUNt ed on the
board 38b to serve as the protruding portions 38c (having a height of

appr oxi mat el yhd. 3wdmpldicgppsedism qur.edanernznezs spacededpachceel ati on
(FIG 20B). In addition, the subs trate 3 8 is pre ferably used for a
printed 15 boarer&hviingesipattes n 6F avopperpehd toberl ake,foantdha nul tiple

| am nat ed board for use in a build-up process such that substrate has
relatively s ?*lTﬁ?n%ﬁﬁﬂtnga&ﬁd4Pe€%§§%ﬁaEﬁﬁtq(ﬁﬁ?PpPﬁeFEF6F§°rthe

| am nat i a acgording to t he resent |nv tionis e ctively used
20 for tgg sggﬁﬁ “fa se%i %ﬁdhéfﬂrp T 8T 6n° hg waFanFe ? t he

prot ecti on oéoatﬁeema%qmugaeﬁl&h'cpeﬁ%f %%tnyya&ﬁﬂ he] Ohgaohe board, the

seal ing of an LED device, the sealing of a solar cell, the formation of a
resi st |ayerugphaedDpardafigraisa iidcal $68% £ @1dUEHOs ,aitndEl, wabh 25 opti cal

device and a solar cell, and the like.
the upper plate portion 49, thereby forming an enclosed
space 53 between the upper plate portion 49 and the lower
15 plate portion 51, with a seal material 55 therebetween.
When the depressurizatiocon through the piping
connection port 4%c of the upper plate portion 49 is
stopped and air is supplied while the provisionally
laminated body (PL1l) 46 in which the resin film 20 with
20 the support film 21 is attached to the aforementioned
substrate 38 isvacuum suctionedwithin the enclosed space
53 through an opening channel 56 and a piping connection
port 51c¢ of the lower plate portion 51 and through the

opening channel 54 and the piping connection port 4Sc

25 of the upper plate portion 49, the upper flexible sheet



75 A resin conposition having properties excellent in adhesion,

i nsul ati on, adhesiveness, and hot nelt is suitable for the resin film 20.
Exanpl es of such a resin conposition include resin films (resin
conpositions) 5 prepared by m xing a stabilizer, a hardener, coloring
matter or dyestuff, a lubricant and the like in a thernosetting resin, a
thernoplastic resin and the |ike. Spegific exanples of the resin
conposition include silicone resins, polyimde resins, epoxy resins,
acrylic 10 resins, and conpositions prepared by addi ng various inorganic
fillers to these resins. Exanples of the aforenentioned inorganic fillers
used herein include thermally conductive fillers, fillers excellent in

el ectrical cepduetind typcohahkRypagents S3Ch: 35 Lanbenek3ahkagks in
addition to silica, fine powder silica, alumna, fluorescent materials such
as YAG and tbitand WhRO¥hlBosed space 5TNEead L@ENS i DITEREde@sienihi | M 20 i s
generally used by lamnating the support film21 thereto. Exanples of this
support fil m2t nmclsude patwetthyhensn ecephthd 2ated2thd elnmd ospdl ypr opyl ene
films, polyvinyl alcohol filmnms, and saponified ethxlene-vinyl acetate

copol yner fiFR8CS A3 -exARpFeeBtandesd veBPR Fligxhdiet Ahehe SuFPBFESfil m for use
i n sem conduct or 1i ht-em. tti.ng el enents inclydes the

fl uor escent - Bt et _-%t(a}iaﬁ'ilﬁ t4PPY cBhetPest Eﬁrlarﬁezafgggn(ihﬁwng a
thi ckness of .apprQxi,ngd gl Xﬁﬁt@ﬁkhé%ﬁ?%)&@qpﬂieﬁm 22%0%%%&'&6.(1 ;M—éh the
ely 40 pm fo

support film 21 (having a thickness of "appr oxi mat r exanple) on

the back surfagertheraqfc aRded cOMALs feinleMrddc{hayidg 2 rtibiickpess of
approximately 30 pm for exanple) on the front surface 5

t her eof , asshovam skl (& i RB.thSsi mirleashye adpyf theasakoetdedsimgterhavi ng a
three-layer structure conprised of a support film a photosensitive resin
conposi ti on &hexdble sheet 48 to the substrate and to the cut resin
10 filml19withthe support f£film21. Thiscontact lamination
process causes the provisionally laminated body (PL1)
46 in which the substrate 38 and the cut resin film 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 substraﬁe 38 so that the cut
resin film 19 with the support £ilm 21 and the substrate
38 are integrated together. It should be noted that the
20 aforementioned contact lamination process is performed
for the purpose of integrating the aforementioned cut
resin film 19 and the substrate 38 together, and does
not necessarily provide the enclosed space (S8) between

the cut resin film 19 and the substrate 38. However,

25 the contact lamination process may be adapted to provide



cover filmwhich is used for the protection of an interconnecting pattern
of the outernost |ayer of a 10 printed wiring board may be used. It is only
necessary that the support filmis renoved fromthe resin filmwth the
support filmfor use in sem conductor light-emtting el enents before the
resin filmis thermally hardened by postcure. Thus, the renoval of the
support film 21 may 15 be done ei theg;before or after the 1 amnat ion to
the board . In the case of the dry filmsolder resist used for the
protection of an interconnecting pattern of the outernost |ayer of a
printed wring board, however, the support filmis renoved after the

| am nation to the board for 20 the purpose of preventing the photosensitive
resin conposthéoprdFindieiing depeshted osde eeipat t@nn raskudunyng exposure
using the pattern mask. EXAMPLES 77 according to the present invention

w |l be descthbeehnclosed spackri(en .t oThbeprowvenidwe fexampl es, preparations

to be described next were made. First, boards | to |IlIl to be des cribed be
| ow wer e prephfeds mahy dadteaed B8dKalPhe 5(pbotiudihig &%&Precessed
portions. Resin films a and p with support. fil were prepared as the resin

film20. TheSPREFPPT i B ¥nd SFWFER the"REpHdY tX T WeP8¥r evi ousl y
produced ﬁy ﬁ&’%&i t}-t‘?ﬂooéig%g%% Bl hRz20aped pLUpPOrt pfdﬂs'or,“;t aving a wdth of
t

80 nm wit er nos i ng resin compositions a and p, respectively,

having a thi gkoesgeof ;i HLpBLaNEL S Ml 08, 6210 Los hedegppbbed bel ow into
the formof resin filnms. The resin filns a and p have a cover filmof 80 nm

in wdth, andiafeiwandd alednd doctosenibbritnkadait dllexiBisiueh, a manner
that the 15 support filns are positioned outside. <Board |> A
board i n whi éheseitcdhdudicopr ¢ gid ireqrianti rec ed savenest { gas ldfuphai tri de) are
flip-chip nounted on a (ceramc) board provided with positive and negative
substrate 38 so tightly by the aforementioned contact
10 lamination process, but is held relatively flat.
The transport film 34 which places thereon and
transports provisionally laminated bodies (PL1) 46 each
subjected to the contact lamination process so that the
substrate 38 and the resin film 20 with the support film
15 21 are integrated together stops moving temporarily when
the provisionally laminated bodies (PL1l) 46 come to over
a cooling plate 57 of a water cooling type, as shown in
FIG. 22. Thus, the provisionally laminated bodies (PL1}
46 arecooled by the coolingplate 57. After the cooling,
20 the provisionally laminated bodies (PL1l) 46 are sent on
a one-by-one basis to the support film removing block
3 by a SCARA robot not shown. The resin film 20 is
prevented from being stretched and broken during the

removal of the support film 21 because the aforementioned

25 provisionally laminated bodies (PL1) 46 are cooled. The



20 el ectrodes having a predeterm ned conductive pattern (having a height of
50 pm. This board is of a square configuration with each side
measuring 70 nm and has a thickness of 600 pm The thickness as neasured
fromthe surface of the board to 25 the top of the sem conductor
light-emtting elements 78 nounted on the conductive pattern is 200 pm
The af orementioned sem conductor |ightzemtting el enments nounted are

arranged in an array with five rows and five columms, i.e. a total of 25
sem conductor light-emtting 5 el enents, spaced 1 cm apart from each other.
<Board 11> Sur face-nmount sem conductor light-emtting el ements

(galliumnitride) in the formof a cube having a wwdth of 5 mm a depth of

5 nm and a hgighér Of £ ih.1B3% ldvimgwWen 8- US f acer i@t duppd Rl 2genof the

sem conductor light-emttingel ements(galliumitride)wereflip-chip nounted
on the boardrémovihe deeiight 58r.onké hehdat ienrFsar face wfid bepboard |1 to the
upper end of the surface-nount sem conductor light-emtting elenents is
2000 pm 15 &Bbarxkndving device 58 Aiygardeswanchnwimd|nrles 68 €onduc tive pat
tern simlar to that of the board | but havin hei ght of 100 pm and

whi ch does nBEYiRntiRRiE ‘éﬂ’%‘t%ﬁ%eé&ﬁrﬁ)‘#&ﬁ@%gﬁﬁﬂ“@d S¥PRYEDAI4lch as the

aforenentgongg senlconduggor 20 tg@t en&{tln elggengs <ReSIB Conposi tion
a> th ernDsettlng S|9|cone resin %%03| ion contalnlng a

fl uorescent QB@£¥éjﬂp roll 61 with a driving device {(not shown) for
winding up the support f£ilm 21 together with the removal
tape, a pressure roll 62 for bringing the removal tape
into pressure contact with the support f£ilm 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 body (PL1)}
46 under suction. In the figure, thereference character
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
is kept over the cooling plate 57 (with reference to FIG.
22) for a fixed time period. Thus, the resin film 20
of the provisionally laminated body (PL1l) 46 is cooled

20 to be rigidly attached to the substrate 38. Next, as
shown in FIG. 25 which is a plan view of FIG. 24, for
the purpose of removing the support film 21 from the
provisionally laminated body (PL1) 46, a SCARA robot not
shown rotates the provisionally laminated body (PL1) 46

25 through 45 degrees to place the provisionally laminated



<Resi n Conposition p> 25A thernoset ting photo sens tive epoxy acryl ic
acid 79 copolyner resin conposition. <lnventive Exanple 1> (En
Body with Board |I) The | am nating apparatus A shown in FIG 1 was used 5 to
| am nate the board | and the resin filma together. The board I
In the substrate rack 33. This substrate rack 33 has four wall
two open sides (front and back sides) ;which are defined by a top plate, a
bottom plate and two side plates . The | am nating 10 appar at us
desi gned such that the insertion of a

190

15

20

25

body (PL1) 46 onto the suction table 63. The
provisionally laminated body (PL1l) 46 is held under
suction by the suction table 63, Then, the suction table
63 is moved to the position shown in FIG. 24. Then, the
pressure roll 62 1s moved downwardly toward the
provisionally laminated body (PL1) 46 on the suction table
63 sothat theremoval tapelvinghbhetweentheprovisionally
laminated body {(PLl1l) 46 and the pressure roll 62 is in
pressure contact with the support f£ilm 21 on the
provisionally laminated body (PL1) 46 surface. With the
pressure contact maintained, the suction table 63 is slid
to the position shown in FIG. 25 by the servomotor-driven
LM actuator 64. At this time, the nip reolls t and u are
driven so that a length of the removal tape equal to the
distance the suction table 63 15 s1id is wound up. In
this manner, the support film 21 of the provisionally
laminated body (PL1) 46 is removed together with the
removal tape, sothataprovisioconally laminatedbody (PL1)
(65) is obtained. In FIG. 25, the removal tape being
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 f£ilm 34 by the SCARA robot
not shown. Then, the provisionally laminated body (PL1}

(65} is transferred by the transport film 34 to the

d Lam nat ed

is stored
surfaces and

Ais



substrate ejection bar fromone (e.g., the front side) of the open sides
into the substrate rack 33 allows the board | to be ejected toward the
opposite open side (e.g., the back side). A large nunber of horizontal ribs
are 15 provided on the inside of the two side plates so as to accommopdat e
such boards | in nmul tiple tiers, as indicated by dotted lines in FIG 18.
Wth 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
filma prepared in the formof a roll as nentioned above was set on the
unwind roll 6 of the cutting block 1, and the subs tra te rack 3 3 with the
board | stored therein was set in a predeterm ned position of the

provi si onal | y,} 208 0t €d ROAY. of i QTRILBLYC Ko fni dhBM o 1108 | am nati ng

The end laminated body forming block 5 has the
functionofpressurizingtheprovisionally laminatedbody
{({PL1l}) {(65) obtained by removing the support f£ilm 21 to

5 form the end laminated body 36. Like the laminating
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 pressurization

10 as the enclosed space forming means for changing the
provisionally laminated body (PL1) (65) into the end
laminated body 36, and similarly changes the
provisionally laminated body (PL1}) (65) into the end
laminatedbody (94). Specifically, intheenclosedspace

15 Z of the aforementioned depressurizing and pressurizing
tank 37, the provisionally laminated body {(PL1l) (65) is
subjected to depressurization and heating to change in
shape from an initial condition such that the resin film
20 adheres to the protruding portions of the substrate

20 38 to a condition such that the resin film 20 loosely
fits the uneven shape o0f the substrate 38 and finally
into a condition such that the entire perimeter of the
edges of the resin film 20 adheres to the peripheral
portionof the surfaceof the substrate38. Inthismanner,

25 the provisionally laminated beody (PL1) (65) is formed



25 apparatus A was put into automatic operation to produce 80 an end

| am nat ed body. More specifically, the first step of the automatic
operation of the |lam nating apparatus A was to performa process step in
the cutting block 1, thereby providing 5 the resin filma with the support
film(the cut resin film19) cut to dinensions of 65 by 75 nm wth the
cover filmrenoved therefrom Next, the cut resin film19 was precured for
three mnutes in the oven 12 adjusted to the thermal curing tenperature of
thernosetting silicone 10 resin conpositions containing a fluorescent
material, and the half cutting device 13 was used to nake a half cut in the
cut resin film19. Then, the support filmrenoving device 14 was used to
renove the syppordn fHrorpikhemutihe cathidasid pbiaym ;) t(*laezr)emv@_ﬁ?vi ding the
resin 15 filma having di nensions of 65 by 65 nm The resin filma and the
board | havi Bfetdie Jpiseidr Boh g @dbeegessaetheppetiOEslvere 4@ nrd t oget her so
that the barycentric positions thereof coincided with each other, to form

t he provisi ofab$yriees Aahedhbedin ¢ FeAre8sur Fued hendithen2@malpor enent i oned
provi s lanai |y |am nated body (PTA) 31 was placed in the depressuri zing
and pressuri 2P ngPtankt g FGLoFgA SREFAIF nEhar PRERYHY pl aten the

t enperature of whi was_previausly adjusted_to one half the.thermal curing
tenperatu%e of the%gggrntg?I?ﬁéioﬁéﬁdsﬁgﬁ%ﬁ%PFiEﬁF BYYSRNTCR T Re pressure

| the depreaurizLad, AN A P1 AessULizLogs Lank: &1 uhs fefuced (10 50 Pa)

was held for two m nutes. is provided the provisional am nat ed body

(PL2) (72) iwebrghbn@nkhe.£nclresath spaesefP)r iWtlihgar Kieduerdupragsure

at nosphere between the board I and 5 the resin filma of the aforenentioned
provi si onal | ynflane et el hodyt i(dPlsl p £3theAbtibs ttéiee pF®visitdrral | y | am nat ed
body (PL2) (72) was fornmed, the atnosphere was introduced through an
openi ng of tﬁéOﬁéﬁ#@ﬁﬁ@dﬂfépﬁénaﬁgdﬂbody (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 20 fitting the protruding and recessed portions of
the substrate 38. Thus, the end laminated body (94) is

15 formed.

According to this laminating apparatus C, a
relatively simple method using the removal tape is used
to remove the support f£ilm 21 from the provisionally
laminated body (PL1l) 46 because the substrate 38 and the

20 resinfilm20 of the cut resin film19 in the provisionally
laminated body {(PL1l) 46 firmly adhere to each other by
the contact laminationprocess. Also, thecutresin film
19 having the support £film 21 is overlaid on the substrate
38 to form the provisionally laminated body {(PLl) 46.

25 Thus, a high degree of planarity maintaining



pressurizing tank 37 into the depressurizing and 10 pressurizing tank 37.
Further, conpressed air at 0.3 MPa was introduced into the depressurizing
and pressurizing tank 37 . Us ing a difference in air pressure between the
encl osed space Z in the depressurizing and pressurizing tank 37 and the
encl osed space (S) in the 15 provisionally |am nated body (PL2) (72), the

| am nating process was conpleted, with the resin filma kept in intimate
contact with the board | of the provisionally |am nated body (PL2) (72),
whereby the intended end | am nated body 36 including the board | and the
resin 20 filma was provided. (End Lam nated Body wth Board I1) A
simlar process was perforned except that the board | was replaced with the

board 11, whereby.the and hg@ﬂ%&g?ppﬁi&ﬁmm&%@ Hgsté}?e bgegg Il and the

resin 25 filma was provid nventive Exanple 2> Lam nat ed Body

with Board l§iim 20 of tA8 &ndrkamhneted 1@oayowarseécgfflrm_,dwwna_1aanner simlar
to that in Inventive Exanple 1 except that the contact 5 | am nating

appar at us 78tshanw thdkrEsi2 7k Mas2 tsedbd nvpkasktdoh tie sdepressari zi ng and
pressurizing tank 37 of the | am nating apparatus A shown in FIG 1.

Speci fi cal | y38 fthe Ligrmad s oirainioy t hawilrared tliodyW{ FL The3desias Tl At i al | y
formed in a manner simlar tQ that in Inventive Exanple_10 1. Next, the
provi si onal | %91 afi i 3 @7 LPPET}™34° R it adEd g ﬁhﬁh818BﬁFéE¥ | ani nat i ng
device 78 (FLG giﬁe%n%gudl@% a @%qh;ngh@hatggaépghtgo erature_of which was

e55 Prlor .
previ ously adjus 0 one t'her raf curing tenperature of the resin

filma, and EQ%hQGﬁ§§HﬁﬁJ&Ptﬁ@gupportf11m21clampsandintegrates

thecutresinfilml19 and the substrate 38 together. Thus,

after the support film 21 is removed, the resin film 20

10 is prevented from becoming wrinkled and maintains the

planarity relative to the substrate 38. TIn this manner,

the resin film 20 free from wrinkles is overlaid on the

substrate 38 to provide the provisionally laminated body

{PL1) {(65). This provides the end laminated body (94)

15 inwhich the thickness of the resin £ilm 20 is more uniform

and in which no microvoids are created between the resin
film 20 and the substrate 38.

The contact laminating device 47 1is 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 apparatus 77 (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



15 encl osed space 80 of the contact |am nating device 78 was reduced (to 50
Pa). Thereafter, wth a spacing of 630 pm kept between the pressing portion
87 of an upper elastic pressing plate and the upper surface of a | ower

el astic pressing plate, the periphery of the resin film20 a was seal ed.
This provided the provi s lona 1 |y |am nated body (PL2) (72) including the
encl osed space (S) with a reduced-preggsure atnosphere between the board |
and the resin filma of the aforenmentioned provisionally |amnated body
(PL1) 31. After the provisionally 25 | am nated body (PL2) (72) was forned,

t he at nosphere was 83 introduced through the air intake and supply channel
91 of the aforenentioned contact |am nating device 78 into the encl osed

space 80. Fuihhgiicicenpressed @iim Waswi bk roieadpbptor i he 2anghased space
80. Using a 5 difference in air pressure between the encl osed space 80 in
t he contact Ehmisnatsitng teeld ee e’y dthel eopdtised spdee, (iS)e unet he
provisionally |am nated body (PL2), the process of lam nating the resin
filma to thefbéhﬁdCQnWﬁﬁi(ﬁﬂﬂﬂﬂﬂqaﬁg RREREBYLE heS | PEERHRF &ic® | ami nat ed

body 10 36 |nclud|ng t he board | and the reS|n filma was provided . (End
Lam nat ed BoBY°W hoBbarg I prynated Boay I il PAE “HrtSc RS SREE°pEr f or med

except that th ar.d | S eplaced L ard_| the end

| am nat ed bo% ?§2ﬂiﬁg1w mﬁb %he oau@% andg?ge re5|£ii%n§{?§¥a was

provi ded. <|BH@”&&E@%é%%%ﬂﬁéE£%>pﬁ%@@dLéﬂagﬁiéxhéﬁ&%&d@ theBaard. 1)

The | aninating apparatus C shown in FIG 22 was used to provide the resin

filma wth the suppord 1bmlime20ngt iepLtdtdesd N 7f sha 19 )ar@Uukelkr@odi NeNSi ONS

of 65 by 65 nm This was precured in a manner simlar to that in Inventive
Exanpl e 1, andetheaprdfatupesvasangotareaderabhenst tieecigelesin film 19 and

the board | were joined together so that the barycentric p05|t|ons t her eof
coi nci ded mﬁgﬁntrolllng the spacing between the upper and lower

10 pressing plates. Thus, the contact laminating
apparatuses 77 and 78 are capable of easily controlling
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 relationship in their own enclosed spaces without moving
the provisionally laminated body (PL1) 46 and the
provisionally laminated body (PLZ2) (81) from the contact
laminating apparatuses 77 and 78 to other 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) (81l) is obtained using the contact laminating
apparatus 78. This achieves further shortening of the

25 manufacturing steps and savings in space for the



25 each other, to formthe provisionally |am natedbody (PM 84 46. Next,
the provisionally | am nated body (PL1) 46 was placed in the encl osed space
53 in the contact lamnating device 47 (FIG 23) including a heating platen
5 the tenperature of which was previously adjusted to one half the therna
curing tenperature of the resin filma, and the pressures in the encl osed
space 53 and in the gap portion 52 we E 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 portion 52 was brought back to the atnospheric
pressure through the opening channel 54 and the piping connection port 49c
to expand the upper flexible sheet 48 toward the encl osed space 53. This

condi ti on wag, %Eégﬁgpnnagég §§p%§%§r?§9515 h@ém (QQQMh§|q¥@IIy

| am nat edbody hi's ac |eve a contact |l am nation

process for [ggiﬁgggﬁgtgggyﬂgiu@h@_re5|n filma wth the support film and
protrudi ng portions of the board I together in the aforenentioned

provi sional ly | am nat edobadyn (Plcl) 246. tR6 dher okt isinedakbyitbkam nat ed body
(PL1) 46 subjected to the aforenentioned contact |am nation process was
cool ed down tanhearinmewpteapesdtliacdndehearcvobengldtat eoB5FioThereafter,
the support filmrenoving device 58 é a renoval tape or ELEP HOLDER ELP
HT- 315 nanuf 4etREBAIR? NEER o* Bekbe 283 Catfbratl PBRY Ridd<uB8dti8™r enpve t he

support flln%grprov1é%d with a rubber 83'. The upper plate portion
85 ig provided with an upper heating platen 102 and a
cartridge heater 102', with an upper thermal insulation
material 100 therebetween. The lower plate portion 86

10 isprovidedwitha lower heatingplaten 103 and a cartridge
heater 103', with a lower thermal insulatiocn 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 86. 1In the lower vacuum frame 107, a movable

20 frame 107d having a seal material 107c onits upper surface
is mounted through a lip packing 107b to a fixed frame
107a s0 that the aforementioned fixed frame 107a ig fitted

in the movable frame 107d. Also, the movable frame 1074

is liftedupwardly by a springnot shown. The lower plate

25 portion 86 1s moved upwardly by a joint 84 connected to



the provisionally |Iam nated body (PL1) 46, so that the provisionally

| am nat ed body (PL1) (65) was provided. The provisionally |am nated body
(PL1) (65) was placed in the depressurizing and pressurizing tank 37 (FIG
19) 5 including the heating platen the tenperature of which was previously
adjusted to one half the thermal curing tenperature of the resin filma.
After theprovisionally | am nated body.,{PL1) (65) was placed in the
depressuri zing and pressurizing tank 37, the pressure in the 10
depressurizing and pressurizing tank 37 was reduced (to 50 Pa) to change
the provisionally | am nated body (FL1) (65) into the provisionally

| am nat ed body (PL2) (82) including the enclosed space (S) with a

reduced- pr ess £ BIJWSRNEE evbetMEaN sheoheakd, s@ndhdthenkesppefi I ma .
After 15 the provisionally | am nated body (PL2) (82) was formed, conpressed

air was i ntroskeed frhmeught the WOpehowgr alacuhe fhepiessurddiangnand
pressurizing tank 37 into the aforenentioned depressurizing and

pressuri zi ngeradkeBMt Weithgezcliotherenceth rha pept evsinrd alel Wen t he

encl osed 20 space Z in the_depressurizing and pressur|2|ng tank 37 and the
encl osed spaE%e{%ﬁeWW?ﬁquaWﬁFSﬁpgl6ﬁaPP§1?%ﬁﬁrﬁﬁ%ﬁf Hody S(PEE2YE82), the

| am natin 0Cess S CO the_resi f a ke nintimte
cont act m?tﬁb W Poar & Ppgg ea%ﬁ &?%ﬁﬁﬁb F %nlnagéaeﬁogi k%LZ) (82), 25

uher by the , o enuled enizhag oo hody. (99 lecé&%@&ecﬁgttbﬁeboard | was

provi ded. nd Lam nated Body wth Board I1) A simlar process was
per f or med exgejpteﬁﬁhaisﬂ hegbeapd1l &\ﬂ§nﬁﬁp|ﬁﬁaﬂa i thRcthe baatdoh!l, whereby

the end 5 | am nated body (94) including the board Il and the resin filma
was provi dediexi ¢ ewtti veokx aifglreedemple, a vacuum suction device,
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 (PL1l)} 46 is put into the
aforementioned enclosed space 79 in non-contacting
15 relationshipwiththerubber 83 of theupperheatingplaten
102, the enclosed space 79 is depressurized so that the
lower heating platen 103 is moved upwardly to the position
shown in FIG. 26. Thus, theprovisionally laminated body
(PL1) 46 is pressurized in a depressurized condition.
20 This provides the provisiocnally laminated body (PL1) 46
in which the resin film 20 with the support film 21 and
the substrate 38 are integrated together. The support
film 21 is removed, as required, from the obtained
provisionally laminated bedy (PLl1), and pressurization

25 is done in non-contacting relationship, whereby the end



(End Lam nated Body with Board 1) An end | am nated body was forned in a
manner simlar 10 to that in Inventive Exanple 3 except that the contact
| am nating device 77 (FIG 26) was used in place of the contact

device 47 in the |l am nating apparatus C shown in
provisionally | am nated body (PL1) 46 was pl aced
79 in the contact lamnating device 77,(FIG 26)
the tenperature of which was previously adjusted
curing tenperature of the resin film 20, and the
space 79 was reduced to 50 Pa. The provisionally

| am nati ng

FIG 22. Specifically, the
in the encl osed space 15

i ncluding a heating platen
to one half the thernal
pressure in the encl osed

| am nat ed 20 body (PL1) 46

was clanped, with a spacing of 790 pm kept between the |ower end surface of
the upper el astiC.ML£5%dy'ds obtained.

10

15

20

25

Like the aforementioned contact laminating
apparatus 77, the aforementioned contact laminating
apparatus 78 includes an upper plate portion 88 provided
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 regin film 19 and the
like into intimate contact with the peripheral portion
of the surface of the substrate 38 ig mounted to the lower
surface of the upper plate portion 88. It is preferable
to perform a releasing process such as coating with
fluororesin and the like on a surface of the presgssing
portion 87 which contacts the cut resin film 19 and the
like because of the good releasability of the pressing
portion 87 from the cut resin £ilm 19 and the like. The
lower plate portion 89 is moved upwardly by the joint
84 connected to the ball screw driven by the servomotor,
whereby an enclosed space 80 ig defined between the upper
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 suction device not shown (for
example, a vacuum suction device, a vacuum regulator,
atmosphere inlet piping, an air pressurizing device, and

the like), whereby a depressurized condition or a



pl ate and the upper surface of the |lower elastic pressing plate. This

achi eved a contact |am nation process for rigidly attaching the resin film
a of the cut resin film25 19 and protrudi ng portions of the board I
together in 87 the aforementioned provisionally |amnated body (PL1) 46.
Except for these differences, a process simlar to that in Inventive
Exanpl e 3 was perforned to conplete the | am nating process, thereby
providing the intended 5 end | am nated body (94) including the board I.
(End Lam nated Body with Board I1) A simlar process was perforned
except that the board | was replaced with the board Il and that the
provisionally |am nated body (PL1) 46 was clanped, wth 10 a spacing of

1990 pm kept pbet yeen-dde Jnawek o8Nds i dAcR oh the dmneys-al ashie pressing
pl ate and the upper surface of the |ower elastic pressing plate in the

contact | am aati nmhwevibes Zéntkk6 126 awhiekmednp drre vants basivhated body (94)
including the board Il and the resin filma 15 was provi ded. <lnventive
Exanpl e 5> (End ¢l ridtedrBodyighehlBobadirgted body (PAd)eAd Eani nated body

was formed in a manner simlar to that in Inventive_ Exanple 3 except that
t he cont act which the resin film 20 with the support £ilm 21 'and the

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, as required, from the

10 obtained provisionally laminated body (PL1l) or (PL2),
andpressurizationisdoneinnon-contactingrelationship,
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 film affixed to a silicon wafer in
the step of dicing the wafer to form a thin film 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 by Sumitomo 3M Limited, and an adhesive tape
made of a rubber-based adhesive material such as ELEP
HOLDER ELP BT-315 and the like manufactured by Nitto Denko
Corporation are preferably used.

A substratehavingrelatively largeprotrudingand

25 recessed portions is in particular preferably used as



20 lam nating device 78 (FIG 27) was used in place of the depres suri z
ing and pressuri z ing tank 3 7 in the I am nating apparatus C shown in FIG
22. Specifically, the provisionally | am nated body (PL1) (65) was placed in
t he encl osed space 80 in the contact |am nating device 25 78 (FIG 27)
including the heating platen the tenperature 88 of which was previously
adjusted to one half the thernmal curipgg tenperature of the resin filma,
and the pressure in the encl osed space 80 was reduced to 50 Pa. Wth a
spaci ng of 630 pm kept between the |lower end surface of 5 the upper elastic
pressing plate and the upper surface of the | ower elastic pressing plate,
the periphery of the resin filma was clanped, whereby the provisionally
l'am nat ed bodye (£hde B2 INHMAIHAT chBepepel0gedy shaserd st h a
reduced- pressure at nosphere between the board 10 I and the resin filma of
t he provi si opattyohamorat ed hpdye (Fldger(t65hveasi bor meckaniiltear oEhe
provisionally | am nated body (PL2) (82) was fornmed in this manner, the

at nospher e wasch ptrapdiicede Vindoagh.EDHec aid se o gketdridhduppliy téhannel 91 of
the contact |am nating device 78 15 into the encl osed space 80. Further,
conpressed afteBEnes I wasspatedduc ederRt 8T Fhee @R 28pate 80. Using

a differepnce in air pressure, between the_encl osed space 80 in the contact
ot nati g qEGERe A R P HE AP AR ha LR PO T LB AL riGoTerBnal | v

| am nat ed bogyhéf%ﬁ? 4gﬂQpp£g;iﬁg$§g§og §S, { d 'ﬁyggﬂ%%g;ggngggrd | and the

resin filma together was conp ereby the i nten anm nat ed
body (94) inchygiNgi $d8oheandnl (MRS Rl HVh ek ££Bd defioratadBody Wi th

Board 11) A simlar process was perforned except that the 25
board | was feplhacedadis bft hesboard ddramikeneBythéel ignd as88hbani nat ed body
(94) including the board Il and the resin filma was provided.

in FIG. 20A, and an LED board such that surface-mount
10 light-emitting elements (LEDs) are surface-mounted on
the board 38b to serve as the protruding portions 38c
{having a height of approximately 1.35 mm) disposed in
predetermined spaced apart relation (FIG. 20B). In
addition, the substrate38ispreferablyvused foraprinted
15 board having a pattern of copper and the like, and a
multiple laminated board for use in a build-up process
such that substrate has relatively small protruding and
recessed portions. Therefore, the laminating apparatus
according to the present invention isg effectively used
20 for the sealing of a semiconductor device on the wafer
level, the protection of a semiconductor chip surface
mounted on an organic board, the sealing of an LED device,
the sealing of a solar cell, the formation of a resist
laver of a board for use in a semiconductor, an LED, an

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



<l nventive Exanple 6> (End Lam nated Body with Board I) 5In Inventive
Exanple 3, the pressures in the encl osed space 53 and in the gap portion 52
in the contact |am nating device 47 were reduced to 50 Pa. Then, while the
pressure in the enclosed space 53 was kept at the reduced pressure of 50
Pa, the pressure in the gap port ion 10 52 was brought back to the

at nospheric pressure and then increased to 0.2 MPa to expand the upper
flexi ble sheet 48 toward the encl osed space 53. This condition was held for
ten seconds, so that the provisionally | am nated body (PL1) 46 was cl anped.
This fornmed the provisionally 15 | am nated body (PL2) (81) in which the
resin filma and the protruding portions of the board I were rigidly
attached toget her andeisinwhbepod el entleesed spacert(iSs wixcleldent

reduced- pressure atnosphere was defined between the board | and the resin
filma, in piaclfsidie 20splevisnomdhesivariasat ednBoeyt (RLT) 186 subj ected
to the contact .| an nation grocess. Except for these differences, a process

simlar to tRAEEFRLE APENtT Y E S BX A 30 nad e Gl St6 Pcdbiifefe the

| ami nating proces thereb ovidi.ng At he intended end |am nated body (94)
251 ol ud! ng ERESBBEH | B T Ta St ed Bt LT )
simlar p500§§égw@§dp@;fﬂm exgenbiiat-t he hoatd dr Was i Lephgced wth the

board 11, whereby the end | am nated body (94) including the board Il and
the resin 5 hktBea s@Sapsomiied.a lubricant and the like in a
thermosetting resin, a thermoplastic resin and the like.
Specific examples of the resin composition include
gilicone resins, polyimide resins, epoxy resins, acrylic
10 resins, and compositions prepared by adding various
inorganic fillers to these resins. Examples of the
aforementioned inorganic fillers used herein include
thermally conductive fillers, fillers excellent in
electrical conductivity, coloring agents such as carbon
15 blacksinadditiontosilica, finepowder silica, alumina,
fluorescent materials such as YAG, and titanium oxide.
The aforementioned resin film20 is generally used
by laminating the support f£ilm 21 thereto. Examples of
this support film 21 include polyethylene terephthalate
20 films, polypropylene films, polyvinyl alcohol films, and
saponified ethylene-vinyl acetate copolymer films. An
example of the resin film with the support £ilm for use
in semiconductor light-emitting elements includes the
fluorescent-material-containing silicone resin f£film 20

25 (having a thickness of approximately 40 um, for example)



<l nventive Exanple 7> (End Lam nated Body with Board I11) A
process simlar to that in Inventive Exanple 1 was perfornmed to conplete
the | am nating process, except 10 that the board Ill and the resin filmp
were used and that the process of renoving the support filmwas not
perfornmed, whereby the intended end | am nated body (93) including the board
1l and the resin filmp wth the suppgrt filmwas provided. 15 <lInventive

Exanpl e 8> (End Lam nated Body with Board [11) A process simlar
to that in Inventive Exanple 2 was perfornmed to conplete the | am nating
process, except that the board Ill and the resin filmp were used and 20

that the process of renoving the support filmwas not perfornmed, whereby

t he i nt endedpesdi damwiadied HaodyipE93) ENTh ugh nghdhendeartikkheand the resin
filmp with the support filmwas provided. <lnventive Exanple 9> 25 (End
Lam nat ed Body amrttvxBoarellyl4) pmlfor exampleA ¢r ¢cheslsashk sukdrceo that in

| nventive Exanple 3 was performed to conplete the | am nating process,
except that thersdhrard|ad waien Hé lredin PVH?% ekl ¢lrFamd that the
process of renDV|n t he s &port filmwas erfornmed, whereby the

P omded end- PRI TP Bod) 088) oA UAIG )t 1B Bo a4 “HRaatRe’ reoin film
p with thg SE'RQP&&fTLLIS%%%l%rﬁ/ddEg Similarly, adryfilmsolder

resist having a three-layer structure comprised of a
support film, a photosensitive resgin composition and a
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 necessary
that the support £ilm is removed from the resin film with
the support £ilm for use in semiconductor light-emitting
elements before the resin film is thermally hardened by
postcure. Thus, the removal of the support £ilm 21 may
15 bedoneeither beforeor after the lamination to the board.
In the case of the dry film solder resist used for the
protectionof an interconnectingpatternof the outermost
layer of a printed wiring board, however, the support
film is removed after the lamination teo the board for
20 the purpose of preventing the photosensitive resin
composition from being deposited onto a pattern mask

during exposure using the pattern mask.

EXAMPLES

25 Inventive examples using a laminating apparatus



<l nventive Exanple 10> (End Lam nated Body with Board I11) 10A process
simlar to that in Inventive Exanple 4 was perforned to conplete the

| am nating process, except that the board Ill and the resin filmp were
used and that the process of renoving the support filmwas not perforned,
whereby the intended end | am nated body (93) 15 including the board Ill and
the resin filmp with the support filmwas provided. <lInventive Exanple 11>
(End Lami nated Body with Board Il11) A process simlar to that in Inventive
Exanple 5 20 was perfornmed to conplete the | am nating process, except that
the board Il and the resin filmp were used and that the process of

removing the support filmwas not perfornmed, whereby the intended end
| ami nat ed bogycé98)nd N UdidN@rlRenbodhdeht io@ng tihe o asiseibbkan p With the

25 support filmwas provided. 92 <lnventive Exanple 12> (End Lam nat ed
Body with Board |l IPrior to the inventive examples, preparations to
be described next were made. First, boards I to III to
bedescribedbelowwerepreparedas the substrate 38 having
5 protruding and recessed portions. Resin films o and B
with support films were prepared as the resin £ilm 20.
The resin films « and B with the support films were
previously produced by coating elongated strip-shaped
support films having a width of 80 mm with thermosetting
10 resin compositions @ and B, respectively, having a
thickness of 40 pm and a width of 65 mm to be described
below into the form of resin films. The resin films o
and B have a cover film of 80 mm in width, and are wound
around a core tube into a roll in such a manner that the
15 support films are positioned ocutside.
<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 pattern
{having a height of 50 um).
This board is of a sguare configuration with each
side measuring 70 mm, and has a thickness of 600 um. The
thickness as measured from the surface of the board to

25 the top of the semiconductor light-emitting elements



A process simlar to that in Inventive Exanple 6 was perforned to conplete
the I am nating process, except 5 that the board Ill and the resin filmp
were used and that the process of renoving the support filmwas not
perfornmed, whereby the intended end | am nated body (93) including the board
1l and the resin filmp with the support filmwas provided. 10

<Conpar ative Exanple 1> (End Lam nat eq8 Body with Board I) An end

| am nat ed body was forned in a nmanner Simlar to that in Inventive Exanple
1 except that the contact lam nating device 47 (FIG 23) was used in place
of the 15 depressuri z ing and pres suri z ing tank 3 7 in the |am nating
apparatus A shown in FIG 1. Specifically, the provisionally |am nated body

(PL1) 31 Wasmpidgssg &ﬂ e &N6HR584SBacE.? 10 $6@ coNt a4l | am nating

device 47 inc Ing the heating platen the tenperature of which 20 was

previously adiystfeht foie Nadife dndRctber MabheUthNg: {eymeraddye of the resin
filma, and the pressures in the enclosed space 53 and in the gap port ion

52 were redusednted5(eParrThesd invhahexdrag plessiinge rowshemdemndivesed space 53
was kept at the reduced pressure of 50 Pa, the pressure 25 in the gap
portion 52 wasluneeight ebarkotaltdfe2 atsrodphaduetend imhdsemistingexpand t he
upper flexible sheet 48 toward the encl osed space 53. This condition was
hel d for 20 SLeBATSS sPIMst Lt K& pPEVIcsEoARI £y P anfited body (PL1) 31 was
cl anped. The Egg}ga{{ng process was conpl eted, 5 whereby the intended end

| am nat ed boay |nclud7ng the board I and the resin filma was provided.

(End Lam nat ed Bodys Wik eBoatde! biniconducto SidHd -¥niRQegss was performed
except that the board | was replaced with the board I, whereby an end

elements (gallium nitride) in the form of a cube having
a width of 5 mm, a depth of 5 mm and & height of 1.35
10 mm were surface-mounted, in place of the semiconductor
light-emitting elements (galliumnitride) were flip-chip
mountedontheboardI. Theheight fromthebottomsurface
of the board II to the upper end of the gsurface-mount
semiconductor light-emitting elements is 2000 pm.
15 <Board III>
Aboardwhich includes aconductivepatternsimilar
to that of the board I but having a height of 100 um,
and which doesg not include electronic components mounted
thereon such as the aforementioned semiconductor
20 light-emitting elements.
<Regin Composition o>
A thermosetting gilicone resin composition
containing a fluorescent material.
<Regin Composition B>

25 A thermosetting photosensitive epoxy acrylic acid



10 | am nated body including the board Il and the resin filma was provided.
<Conpar ative Exanple 2> (End Lam nated Body with Board I) An end | am nated
body was fornmed in a manner s im lar 15 to that in Inventive Exanple 3
except that the contact |am nating device 47 (FIG 23) was used in place of
the depressuri z ing and pressuri z ing tank 3 7 in the lam nating
apparatus C shown in FIG 22. Specifigally, the provisionally |am nated
body (PL1) 46 was placed in the 20 encl osed space 53 in the contact

| am nating device 47 (FIG 23) including the heating platen the tenperature
of which was previously adjusted to one half the thermal curing tenperature
of the resin filma, and the pressures in the encl osed space 53 and in the
gap portion &gp¥eyfe?SdLdUcReH@i2Q0Ra. Then, whi |le the pressure in the
encl osed 94 space 53 was kept at the reduced pressure of 50 Pa, the
pressure in thevgapiporiiaompls? Iwas brought back to the atnospheric pressure
to expand the upper flexible sheet 48 toward the encl osed space 53. This
condi ti on wa$sERne|kpsitagred Rpslvs@ddhd8cas8 That the provisionally |aninated

body (PTA) 46 was clanped. This achi eved a contact | am nation process for
rigidly attaching tHe T8 FiDFBPT TR tHEA P8GR 1 FhYa MfAhVERE support

filmand protrudin ortions _of .the d | together in _the, aforenentioned
10 provis?on%?linvgﬁﬁﬁhggg %8%§d( ET%P%é? fﬁal%r%bf%f%ﬁgﬁﬁghﬁaﬁinated body

(PL1) 46 subpgctpdit® 1 he aderanent chenegheonf@ct damsnat kgRsprocess was
cool ed down to near roomtenperature on the cooling plate 57. Thereafter,
t he support fubtr£rdwidatk devihee $8uf @aIlendvdfaces and two open
sides (front and back sides) which are defined by a top
plate, abottomplate and two sideplates. The laminating
10 apparatus A is designed such that the insertion of a
substrate ejection bar from one (e.g., the front side)
of the open sides into the substrate rack 33 allows the
board I to be ejected toward the opposite open side (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
accommodate such boards I inmultiple tiers, as indicated
by dotted lines in FIG. 18. With the board I stored in
the substrate rack 33, the opposite ends of the board
I are placed on corresponding ones of the ribs. Then,
20 theresinfilmapreparedinthe formofaroll asmenticoned
above was set on the unwind roll 6 of the cutting block
1, and the substraterack 33 with theboard I stored therein
was set in a predetermined position of the provisionally
laminated body forming block 4. Then, the laminating

25 apparatus A was put into automatic operation to produce



15 tape or ELEP HOLDER ELP BT- 315 manufactured by Nitto Denko Corporation)
was used to renove the support filmfromthe provisionally | am nated body
(PL1) 46, thereby providing the provisionally |amnated body (PL1) (65).
Thereafter, the provisionally | am nated body (PL1) (65) 20 was pl aced again
in the enclosed space 53 in the contact |am nating device 47 (FIG 23)
including the heating platen the tenpggature of which was previously
adjusted to one half the thermal curing tenperature of the resin filma,
and the pressures in the encl osed space 53 and 25 in the gap portion 52
were reduced to 50 Pa. Then, while 95 the pressure in the enclosed space
53 was kept at the reduced pressure of 50 Pa, the pressure in the gap

portion 52 was br@updtihadde tedhe atnospheric pressure to expand the upper
flexi ble sheet 48 toward the encl osed space 5 53. This condition was held

for 20 seconds, soO Mdiaispdrel firalilsi,otted fyrkarmicratetdboeyPbhhti65) was

cl anped. The | am nating process was conpl eted, whereby the intended end

| ami nat ed bodypefrateierliafg thikel poanat inardrale tpeshrvds |tp @ewdsrpr ovi ded. 10
(End Lam nated Body with Board I11) . A simlar process was perforned
except that BERFWSHESISFeRES FRPIHES W PRhothd  bbleTElY PTREF4BY an end

| am nat ed bog inclﬂgi I tQFwQ%%yghll gnd tpefrqfiqﬁg Lg%arggﬁnprovided. 15
<Conmpar at T ve é?aﬁ%fe SQ S50 A fAEeF BBV whtH" Bodld oM
film 19) cut to dimensions of 65 by 75 mm, with the cover
film removed therefrom. Next, the cut resin film 19 was
precured fof 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 to make a half
cut in the cut resin film 19. Then, the support film
removing device 14 was used to remove the support film
from the cut resin film 19, thereby providing the resin
15 film o having dimensions of 65 by 65 mm. The resin film
a and the board I having the protruding and recessed
portions were jolined together so that the barycentric
positions thereof coincided with each other, to form the
provigsionally laminated body (PL1l) 31. Further, the
20 aforementionedprovisionally laminated body (PL1)} 31 was
placed in the depressurizing and pressurizing tank 37
(FIG. 19) including a heating platen the temperature of
which was previously adjusted to one half the thermal
curing temperature of the resin film o, and a condition

25 in which the pressure in the depressurizing and



A process simlar to that in Conparative Exanple 1 was perforned to
conplete the | am nating process , except that the contact |am nating device
47 (FI G 23) expanded 20 the upper flexible sheet 48 toward the encl osed
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
encl osed space 53 for 20 seconds, wheggby an intended end | am nated body 25
including the board I and the resin filma was provided. 96 (End Lam nated
Body with Board I1) A simlar process was performed except that the board I
was replaced with the board Il, whereby an end | am nat ed body i ncl udi ng
the board Il and the resin film5 a was provided. <Conparative Exanple 4>
(End Lami nat ggde Body: WA tBAAIth khs reduced (to 50 Pa) was held for

two minutes. This provided the provisionally laminated
body (PL2} (72) including the enclosed space (S} with
a reduced-pressure atmosphere between the board I and
5 the resin film o of the aforementioned provisicnally
laminated body (PL1} 31. After the provisionally
laminated body (PL2) (72) was formed, the atmosphere was
intreduced through an opening of the depressurizing and
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. Usingadifference in air pressure
between the enclosed space 72 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 o kept in
intimate contact with the board I of the provisionally
laminated bedy (PL2)} (72), whereby the intended end
laminated body 36 including the board I and the resin
20 film o was provided.
{End Laminated Body with Begard II)
A similar process was performed except that the
board I was replaced with the board II, whereby the end
laminated body 36 including the board II and the resin

25 film o was provided.



A process simlar to that in Conparative Exanple 1 was perforned to
conplete the am nat ing process , except 10 that the contact |am nating
device 47 (FIG 23) expanded the upper flexible sheet 48 toward the

encl osed 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 toward the encl osed space 53 _for 15 20 seconds, whereby an

i ntended end | am nated body including the board | and the resin filma was
provi ded. (End Lami nated Body with Board I1) A simlar process was
performed except that the board | was replaced with the board I, whereby
an end 20 | am nated body including the board Il and the resin filma was

provi ded. <CoppaLat{ve Exaple 5> (End Lam nated Body with Board 1)
A process simlar to that 1n Conparative Exanple 25 2 was perfornmed to

conpl ete the(kagl nakidNEPrRaeBswithexeapts 197 that the contact |am nating
device 47 (FIG 23) expanded the upper flexible sheet 48 toward the
encl osed space 53 fmorerdd Vemsezoadbodndatfereattiera hanthersiappkired a
pressure of 0.2 MPa to the gap portion 52 to expand the 5 upper flexible
sheet 48 towapPdthte Enérysedispade>B3ld dr eZ0eBECHIRIS, EhshErabycan i nt ended

end | am nated body jncluding the board | and the resin filma was provided.
(End Lami nat éﬂmBB%EIIW FHPBBgF‘(HS I/B) S8 M PP - pr bEBE S SRES PELFGPned except

that the of the depressurizing and pressurizing tank 37 of the

laminating apparatus A shown in FIG. 1. Specifically,
the provisionally laminated body (PL1) 31 was initially
formed in a manner similar to that in Inventive Example

10 1. Next, the provisionally laminated body (PL1) 31 was
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 «, and the pressure in the

15 enclosed space 80 of the contact laminating device 78
was reduced (to 50 Pa). Thereafter, with a spacing of
630 um 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 o was sealed. This provided the provisionally laminated
body (PL2) (72) including the enclosed space (S) with
a reduced-pressure atmosphere between the beoard I and
the resin film o of the aforementioned provisionally
laminated body (PL1) 31. After the provisionally

25 laminated body (PL2) (72) was formed, the atmosphere was



10 board I was replaced with the board I, whereby an end | am nated body
including the board Il and the resin filma was provided. <Conparative
Exanpl e 6> (End Lam nated Body with Board I) 15A process simlar to that in
Conparative Exanple 2 was perfornmed to conplete the |am nat ing process
except that the contact |am nating device 47 (FIG 23) expanded the upper
flexible sheet 48 toward the encl osedgspace 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 encl osed space 53 for 20
seconds, whereby an intended end | am nated body including the board |I and
the resin filma was provided. (End Lam nated Body with Board Il) 25A

simlar process-yas-feLHeLIEH @xcapt (hHadxd heg g%dp%r&ahn\é@s_qi epl aced with
|

the board Il, whereby an end | am nated body including the board Il and the
resin film goflahept ovielesht <Gonpavateve R nd>dbv{dnd sLantsnat ed Body
with Board I11) A process simlar to that in Inventive Exanple 9

was per f or neth¢ cceoipicat erelve B&Rr nBLT Rige pr ocessyy, esecepti rt ae t he
| am nating process was not perforned bﬁlthe dgg&essunizing and pressuri zing
tank 37, whet®byPRF D inftterdEd SBRYCFEHI FREed Pbdy USiéi9udi ng t he board ||

and the resi 9 EELILR VL 0 2URBOLL {1LILNRS Y Oyl d8d<GoppE At i ve

80 in the contact laminating device 78 and the enclosed
space (S) in the provisionally laminated body (PL2), the
process of laminating the resin film o to the board I
was completed, whereby the intended end laminated body

10 36 including theboardI and theresin filmawas provided.
(End Laminated Body with Board II)

A similar process was performed except that the
board I was replaced with the board II, whereby the end
laminated body 36 including the board ITI and the resin

15 film o was provided.
<Inventive Example 3>
(End Laminated Body with Board I)
The laminating apparatus C shown in FIG. 22 was
used to provide the resin film « with the support film
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 I were joined together
so that the barycentric positions thereof coincided with

25 eachother, to formtheprovisionally laminatedbody {PL1}



(End Lami nated Body with Board Il11) A process simlar to that in
Conparative Exanple 15 7 was perfornmed to conpl ete the lamnat ing proc
ess , except that the length of tine that the contact |am nating device 47
(FIG 23) expanded the upper flexible sheet 48 toward the encl osed space 53
was changed fromfive seconds to 20 seconds, whereby an intended end

| am nated body 20 including the boardg}ll and the resin filmp with the
support filmwas provided. <Conparative Exanple 9> (End Lam nated Body wth
Board 111) A process simlar to that in Conparative Exanple
25 7 was performed to conplete the | amnating proces s , except 99 that
the contact |am nating device 47 (FIG 23) expanded the upper flexible
sheet 48 towagd the encl osed 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 flexible sheeatex48 tawapdodhei @ncligsedmnspacedF3odpr(ps2Q)seeonds,

wher eby an i ntended end | am nated body including the board Il and the
resin film pwasthladwed suppdrd emnidlmswes sprowi B2din <Qoarparratacte Exanpl e 10>
10 (End Lam nated Body with Board |11 A process simlar to that

i n Conpar at i VenExaminedevihas {gefFTor fed 16 le6ApP et kea hibny ®ARAAEI ng proces s
, except that the contact Iagi ati ng devi ce 47l FI 9 232 expanded t he upper
f1 exi bl e 3hebb® FEHRSRE Y e FsBYS dpfe ously adjusted to one

half the thermal curing temperature of the resin film
o, and the pressures in the enclosed space 53 and in the
gap portion 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 portion 52
was brought back to 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 five seconds, so
15 thattheprovisionally laminatedbody (PL1) 46 was clamped.
This achieved a contact lamination process for rigidly
attaching the resin film o with the support f£ilm and
preotruding portions of the board I together in the
aforementioned provisionally laminated body (PL1) 46.
20 The provisionally laminated body (PL1) 46 subjected to
the aforementioned contact lamination process was cooled
down to near room temperature on the cooling plate 57.
Thereafter, the support filmremoving device 58 {a removal
tape or ELEP HOLDER ELP BT-315 manufactured by Nitto Denko

25 Corporation) was used to remove the support film from



15 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 toward the

encl osed space 53 for 20 seconds, whereby an intended end | am nat ed body
including the board Il and the resin filmp with the 20 support film was
provi ded. Eval uati ons of productive capacity, conformability, and
filmthickness uniformty were perforged on the end | am nated bodies
provided in Inventive Exanples 1 to 12 and Conparative Exanples 1 25 to 10
in a manner to be described below The results 100 of the eval uations were
listed in Tables 1 and 2 bel ow. <Productive Capacity> The

eval uations were based on the productive capacity of accepted products per

hour in the £péloWnNG iDom@NRELan@Padda assBptied1progucds taatnene C): 21 to
39 accepted products A: 1 to 20 accepted products X: no accepted products
10 <Confor mabibviyionally laminated body (PL1l) (65) was provided.
The provisionally laminated body {(PL1l) (65) was placed
in the depressurizing and pressurizing tank 37 (FIG. 19)
5 including the heating platen the temperature of which
was previously adjusted to one half the thermal curing
temperature of theresinfilma. After theprovisionally
laminatedbody (PL1} (65) wasplaced 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 laminated body (PL2)} (82)
including the enclosed space {S}) with a reduced-pressure
atmospherebetween theboardIandtheresin filmg. After
15 the provisionally laminated body (PL2) (82) was formed,
compressed air was introduced through the opening of the
depressurizing and pressurizing tank 37 into the
aforementioned depressurizing and pressurizing tank 37.
Using a difference in air pressure between the enclosed
20 space Z in the depressurizing and pressurizing tank 37
and the enclosed space (S) in the provisionally laminated
body (PL2) (82), the laminating process was completed,
with the resin film o kept in intimate contact with the
board I of the provisionally laminated body (PL2) (82),

25 whereby the intended end laminated body (94) including



The conformability of a resin filmto a board having protrudi ng and recess
ed portions was visually recognized under a m croscope of 100x power, and
was evaluated in the follow ng manner. 15C): The resin filmconpletely
fills the recessed portions of the board having the protruding and recessed
portions. A: The resin filmsubstantially conpletely fills the
recessed portions of the board having_the protruding 20 and recessed
portions, but a small nunber of mcrovoids are found in sone of the
recessed portions (or a recessed surface) of the board having the
protrudi ng and recessed portions. X: The resin filmdoes not
conpletely fill the 25 recessed portions of the board having the protruding

and 101 recegsed. pogti d ;m.grovoids remain in the recessed portions
(or a recessegésﬁ?gé%égq%%gt e board havi ng the protruding and recessed

portions. <FiknyThigknesss WHdokmMthyYBoard 11) Each of the end | am nated
bodi es was cut vertically by a cross section nethod. The vertical section

of each of the end A atimnatedpbocksevasapeolisenwedexsler tdari taeoscope and
was evaluated in the follow ng manner. OD:. Adifference in |eve
bet ween t he peardudivag 16panded edddseleporaichis ., ofheheby ddienefill m on t he
protruding portions of the board is |less than 1 _pm O: A

di fference i heP&velehdomeh® thdprefindi e BRarFecedsddorerdAs of the

resin filmo .Rhe protrudinquprtions of the board is not less than 1 pm
and is |ess g% Fhan"S® gmovioee:

<Inventive Example 4>
(End Laminated Body with Board I)
An end laminatedbody was formed in a manner similar
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. Specifically, the provisionally
laminated body (PL1l) 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 body (PL1l) 46 was clamped, with a spacing of 790 um kept
between the lower endsurfaceof theupperelasticpressing
plate and the upper surface of the lower elastic pressing
plate. This achieved a contact lamination process for
rigidly attaching the resin film o of the cut resin film

25 19 and protruding portions of the board I together in



ZS. A difference in |l evel between the protruding and recessed portions of
the resin filmon the protruding portions of the board is not |ess than 2

pmand is less than 3 pm 20X: A difference in |evel

bet ween the protruding

and recessed portions of the resin filmon the protrudi ng portions of the
board is not less than 3 pm 102 <Table 1> Produc- tive capacity Board |

Board

10

15

20

25

87

the aforementioned provisionally laminated body {(PL1)
46. Except for these differences, a process similar to
that in Inventive Example 3 was performed to complete
the laminating process, thereby providing the intended
end laminated body (94) including the board I.

{End Laminated Body with Board II})

A similar process was performed except that the
board I was replaced with the board II and that the
provisionally laminated body (PL1l) 46 was clamped, with
a spacing of 1990 um kept between the lower end surface
of the upper elastic pressing plate and the upper surface
of the lower elastic pressing plate in the contact
laminating device 77 (FIG. 26), whereby the end laminated
body (94} including the board II and the resin film o
was provided.
<Inventive Example 5>
(End Laminated Body with Board I)

Anend laminatedbodywas formed inamanner similar
to that in Inventive Example 3 except that the contact
laminating device 78 (FIG. 27) was used in place of the
depressurizing andpressurizing tank 37 in the laminating
apparatus C shown in FIG. 22. Specifically, the
provisionally laminated body (PLl1l) (65} was placed in
the enclosed space 80 in the contact laminating device

78 (FIG. 27) including the heating platen the temperature



Conform ability Filmthickness uni- formty Conform ability Film
t hi ckness uni- fortuity Inventive Exanple 1

g8

of which was previously adjusted to one half the thermal

curing temperature of the resin film ¢, and the pressure

in the enclosed space 80 was reduced to 50 Pa. With a

spacing of 630 um kept between the lower end surface of

5 the upper elastic pressing plate and the upper surface

of the lower elastic pressing plate, the periphery of

the resin film ¢ was clamped, whereby the provisionally

laminated body (PL2) (82) including the enclosed space

(S5) with a reduced-pressure atmosphere between the board

10 T and the resin film o of the provisionally laminated

bedy (PL1) (65) was formed. After the provisionally

laminated body (PL2) (82) was formed in this manner, the

atmosphere was introduced through the air intake and

gupply channel 91 of the contact laminating device 78

15 into the enclosed space 80. Further, compressed air at

0.3 MPa was introduced into the enclosed space 80. Using

a difference in air pressure between the enclosed space

80 in the contact laminating device 78 and the enclosed

space (8) in the provisicnally laminated body (PL2) (82),

20 the process of laminating the board I and the resin film
o together was completed, whereby the intended end

laminated body {94} including the board I was provided.

(End Laminated Body with Beoard II)
A similar process was performed except that the

25 board I was replaced with the board II, whereby the end
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laminated body (94) including the board II and the resin
film o was provided.

<Inventive Example 6>

(End Laminated Body with Board I)

In 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 was kept at the
reduced pressure of 50 Pa, the pressure in the gap portion
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, so0 that the provisionally laminated body
(PL1}) 46 was clamped. This formed the provisionally
laminated body (PL2) {(81l) in which the resin film o and
the protruding portions of the board I were rigidly
attached together and in which the enclosed space (8)
with a reduced-pressure atmosphere was defined between
the board I and the resin film o, in place of the
provisionally laminated body {(PL1l) 46 subjected to the
contact lamination process. Except for these
differences, a process similar to that in Inventive
Example 3 was performed to complete the laminating process,
thereby providing the intended end laminated body (94}

including the board I.
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{End Laminated Body with Board II)

A similar process was performed except that the
board I was replaced with the board II, whereby the end
laminated body (94) including the board II and the resin
film o« was provided.
<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
that the board III and the resin film p were used and
that the process of removing the support film was not
performed, whereby the intended end laminated body (93)
including the board III and the resin film p with the
support film was provided.
<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 II1II and the resin film p were used and
that the process of removing the support film was not
performed, whereby the intended end laminated body (93)
including the board III and the resin film B with the
support film was provided.
<Inventive Example 9>

(End Laminated Body with Board III)
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A process similar to that in Inventive Example 3
was performed to complete the laminating process, except
that the board III and the resin film B were used and
that the process of removing the support film was not
performed, whereby the intended end laminated body (93)
including the board III and the resin f£film B with the
support film was provided.
<Inventive Example 10>
(End Laminated Body with Board III}

A process similar to that in Inventive Example 4
was performed to complete the laminating process, except
that the board III and the resin film B were used and
that the process of removing the support film was not
performed, whereby the intended end laminated bedy (93)
including the board III and the resin film B with the
support f£ilm was provided.
<Inventive Example 11>
(End Laminated Body with Board III)

A process similar to that in Inventive Example 5
was performed to complete the laminating process, except
that the board III and the resin film B were used and
that the process of removing the support film was not
performed, whereby the intended end laminated body (93)
including the board III and the resin f£ilm g with the

support film was provided.
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<Inventive Example 12>
(End Laminated Body with Board III)

A process similar to that in Inventive Example 6
was performed to complete the laminating process, except
that the board III and the resin film f were used and
that the process of removing the support film was not
performed, whereby the intended end laminated body (93)
including the board IITI and the resin film B with the
support film was provided.
<Comparative Example 1>
(End Laminated Body with Board I}

Anend laminatedbodywas formed inamanner similar
to that in Inventive Example 1 except that the contact
laminating device 47 (FIG. 23) was used in place of the
depressurizing andpressurizing tank 37 in the laminating
apparatus A shown in FIG. 1. Specifically, the
provisionally laminated body {(PL1l) 31 was placed in the
enclosed space 53 in the contact laminating device 47
including the heating platen the temperature of which
was previously adjusted to one half the thermal curing
temperature of the resin film o, and the pressures in
theenclosedspace 53 andinthegapportion 52 were reduced
to 50 Pa. Then, while the pressure in the enclosed space
53 was kept at the reduced pressure of 50 Pa, the pressure

in the gap portion 52 was brought back to the atmospheric
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pressure to expand the upper flexible sheet 48 toward

the enclosed space 53. This condition was held for 20

seconds, so that the provisionally laminated body (PL1)

31 was clamped. The laminating process was completed,
5 whereby the intended end laminated body including the

board I and the resin film o was provided.

(End Laminated Body with Board II)

A similar process was performed except that the

board I was replaced with the board II, whereby an end
10 laminated body including the board II and the resin f£ilm

o was provided.

<Comparative Example 2>

(End Laminated Body with Board I)

Anend laminated body was formed in a manner similar

15 to that in Inventive Example 3 except that the contact

laminating device 47 (FIG. 23) was used in place of the

depressurizingandpressurizing tank 37 in the laminating

apparatus C shown in FiIG. 22. Specifically, the

provisionally laminated body (PL1l) 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 thermal

curing temperature of the resin filma, and the pressures

in the enclosed space 53 and in the gap portion 52 were

25 reduced to50Pa. Then, whilethepressure intheenclosed
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space 53 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 enclosed space 53. This condition was held
for five seconds, so that the provisionally laminated
body (PL1l) 46 was clamped. This achieved a contact
lamination process for rigidly attaching the resin film
¢ in the resin film o with the support film and protruding
portions of the board I together in the aforementioned
provisionally laminated body ({(PL1) 46. The
provigionally laminated body (PL1l) 46 subjected to the
aforementioned contact laminationprocess was cooleddown
to near room temperature on the cooling plate 57.
Thereafter, the support filmremovingdevice 58 (a removal
tape or ELEP HOLDER ELP BT-315 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 provisionally laminated beody {(PL1) (65)
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 o, and the pressures in the enclosed space 53 and

in the gap portion 52 were reduced to 50 Pa. Then, while
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the pressure in the enclosed space 53 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 enclosed space
5 53. This condition was held for 20 seconds, so that the

provisionally laminatedbody {(PL1l} {(65) was clamped. The
laminating process was completed, whereby the intended
end laminated body including the board I and the resin
film o was provided.

10 (End Laminated Body with Board II)

A similar process was performed except that the
board I was replaced with the board II, whereby an end
laminated body including the board II and the resin film
o was provided.

15 <Comparative Example 3>
(End Laminated Body with Board I)

A process similar to that in Comparative Example
lwasperformedto complete the laminating process, 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 I and the resin film ¢ was provided.
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(End Laminated Body with Board II)

A similar process was performed except that the
board I was replaced with the board II, whereby an end
laminated body including the board II and the resin film

5 « was provided.
<Comparative Example 4>
(End Laminated Body with Board I)

A process similar to that in Comparative Example

1 was performedtocomplete the laminating process, except

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 toward the enclosed space 53 for

15 20 seconds, whereby an intended end laminated body
including the board I and the resin film « was provided.
{End Laminated Body with Board II}

A similar process was performed except that the

board I was replaced with the board II, whereby an end
20 laminated body including the board II and the resin film
a was provided.
<Comparative Example 5>
(End Laminated Body with Board I}
A process similar to that in Comparative Example

25 2wasperformedtocomplete the laminating process, except
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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 0.2 MPa to the gap portion 52 to expand the
5 upper flexible sheet 48 toward the enclosed space 53 for
20 seconds, whereby an intended end laminated body
including the board I and the resin film « was provided.
(End Laminated Body with Board II)
A similar process was performed except that the

10 board I was replaced with the board II, whereby an end
laminated body including the board IT and the resin film
o wasg provided.
<Comparative Example 6>
(End Laminated Body with Board I)

15 A procesgs similar to that in Comparative Example
2 was performed to complete the laminating process, except
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

20 pressure of 0.5 MPa to the gap portion 52 to expand the
upper flexible gsheet 48 toward the enclosed space 53 for
20 seconds, whereby an intended end laminated body
including the board I and the resin film o was provided.
{End Laminated Body with Board II)

25 A similar process was performed except that the
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board I was replaced with the board II, whereby an end
laminated body including the beoard IT and the resin film
o was provided.
<Comparative Example 7>

5 (End Laminated Body with Board III}

A process gimilar to that in Inventive Example 9
was performed to complete the laminating process, except
that the laminating process was ncot performed by the
depressurizing and pressurizing tank 37, whereby an

10 intended end laminated body including the board III and
the resin film B with the support film was provided.
<Comparative Example 8>
{Enrd Laminated Body with Board III)

A process similar to that in Comparative Example

15 7wasperformedtocomplete the laminating process, 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 an intended end laminated body

20 including the board III and the resin film B 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 performedtocomplete the laminating process, except



X 0 X Al t hough a specific formin the present invention has been
described in the aforenentioned exanples, the 5 aforenenti oned exanpl es
shoul d be considered as nerely illustrative and not restrictive. It is
contenpl ated that various nodifications falling within the equival ent range
of the clainms could be nade wi thout departing fromthe scope of the present
i nvention. 10The | am nati ng apparatusgsaccording to the present invention is
usabl e as an apparatus for lamnating a resin filmto a substrate having
protrudi ng and recessed portions in the manufacture of an electronic
circuit board 104 and a sem conductor device.

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 0.2 MPa to the gap portion 52 to expand the
5 upper flexible sheet 48 toward the enclosed space 53 for
20 seconds, whereby an intended end laminated body
including the board III and the resin film pf with the
support film was provided.
<Comparative Example 10>
10 (End Laminated Body with Board III)

A process similar to that in Comparative Example
7was performedto complete the laminating process, except
that the contact laminating device 47 (FIG. 23) expanded
the upper flexible sheet 48 toward the enclosed space

15 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 toward the enclosed space 53 for
20 seconds, whereby an intended end laminated body
including the board III and the resin film f 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 a2 manner to be described below. The results



105 Cainms [Claim1]A |lam nating apparatus for a provisionally |am nated
body (PL1) including a substrate having front and back surfaces at | east
one of which has protruding and recessed portions, and one of a first resin
filmand a second resin filmattached to an uneven surface of the
substrate, the second resin filmincluding a support film the |am nating
apparatus being configured to forman;gnd | am nated body i ncludi ng one of
the first resin filmand the second resin filmconformng to the protruding
and recessed portions of the substrate, the |am nating apparatus
conprising: a |lam nating nechani sm (E2) including: an

encl osed space form ng neans capable of receiving the provisionally

| ami nat ed body (A L) atil8E€bAs were listed in TRUARRN @SS izZzbagoweans capable
of placing a space between one of the first resin filmand the second resin

filmand the<subgtc¢iate= afaddrd tpr-ovi si onal | y | am nated body(PL1) under a
negative pressure in the enclosed space fornmed by the encl osed space

f ormi ng neans; The evaluatjoneaveng hewed wapgdlsl @rofduléavieng one of the
first resin filmand the second resin filmof the rOV|S|onaIIy | am nat ed
body (PL1); gpgacity of accePte%FﬁFE%%GPeP?EHVHﬁtFH lﬁ%éﬁélfpi?gfor

| am natin one OL the first resin filmand the second resin 106 fil m of

t he provisiona??yrlaninated body (PL1) to protruding portions of the

substrate to forn1q@prgyl§&ggg{éa s nated bady(PL1) including the
substrate integrated with one of the tirst resin filmand the second resin
film and a | am natdhngznmechand sar &z ded lowicrg:
A: 1 to 20 accepted products
X : no accepted products
10 <Conformability>
The conformabilityofaresinfilmtoaboardhaving
protruding and recessed portions was visually recognized
under a microscope of 100x power, and was evaluated in
the following manner.

15 O: The resin film completely fills the recessed
portions of the board having the protruding and recessed
portions.

A : The resin £ilm substantially completely fills
the recessed portions of the board having the protruding

29 and recessed portions, but a small number of microvoids
are found in some of the recessed portions {(or a recessed
surface) of the board having the protruding and recessed
portions.

X : The resin film does not completely f£ill the

25 recessed portions of the board having the protruding and



a pressure lamnating nmeans (Pl) for applying pressure to the provisionally
| am nat ed body (PL1) in non-contacting relationship with one of the first
resin filmand the second resin filmin an encl osed space forned by the
encl osed space formng neans to |lam nate one of the first resin filmand
the second resin filmto the substrate, thereby form ng the end | am nated
body fromthe provisionally | am natedifaody (PL1). [Claim2]A |lamnating
apparatus for a provisionally |am nated body (PL1) including a substrate
having front and back surfaces at |east one of which has protruding and
recessed portions, and one of a first resin filmand a second resin film
attached to an uneven surface of the substrate, the second resin film

i ncludi ng a sdppeséd ok ohbe draivinhat bngi dPppamal iS nhehageeeskiegured to form
an end | am nated body including one of the first resin filmand the second
resin film confbiamsd oroa trve gesed sdi frr andfrdredseddportimmnshef the
substrate, the |am nating apparatus conprising: 107 a |am nating nmechani sm
(E3) includi Rgotruding and recegpegh@egsd@n&pace form ng means capabl e of
receiving the ovisional | amd nat.ed body (PL1) therein; a
depressuri zi ﬁgP%‘Ea%gl%ﬁrb%so%/eérﬁf@oﬁlmé%iyﬁg a space between the resin film and
the substgate of tfedy ovtabanaldnd ANdAlRS Jogys LhLbeurden,dynegati ve
pressure In the encl osed space forned by the encl osed space form ng neans;
a heating nesps eapablsafihertimngat herHesbncfédmsek B 4x ewksi onal |y

| am nat ed body (PL1); and a pressure |lamnating neans (23)
for | am nati og taeperd Jxneirs t guidrdd iors wds bheeresd nndiét amdfcrkeopeovi si onal |y

| am nat ed body (PL1) to the substrate to forma provisionally | am nated
body (PL2) having2a spubefidded tsddelaonépat hyenpf essure bet ween the
substrate and one o@If)Dnthe first resin filmand the second resin film and a
| ami nati ng nmechani st (B9 §5f@sageng® 18vel begvErBSEF @T P fafPng neans

(P1) for,applysng RIEss (?réioorui%hgfr%ﬁl%Vié%ﬁrg%:ihx Jnagﬁé‘%tr%grta(&% (PL2) in

non-contacting relationship w Oné o irst resin filmand the second
resin filmipothesgnchosest spRacs fiar medsbynthe: epgl osed space form ng neans

to lam nate one of the first resin filmand the second resin filmto the
substrate, thereby @ormiaig fdienerdihamnwnat edchady fioOMrotruding
and recessed portions of the resin film on the protruding
portions of the hoard is not less than 1 um and is less
15 than 2 pm.
AN: 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 2 pm and is less
than 3 uym.
20 X: A difference in level between the protruding

and recessed portions of the resin film on the protruding

portions of the hoard is not less than 3 pm.



108 the provisionally |Iam nated body (PL2). [C aim 3] The | am nating

apparatus according to claim1l, further conprising: a transporting
mechani sm (T1) for transporting the provisionally |am nated body (PL1) to
the | am nating nechani sm (E2); a transporting nmechanism (T2) for

transporting to the |am nating nmechanism (El) the provisionally |am nated
body (PL1) formed by the | am nating ngghani sm (E2) and configured such that
the resin filmis lamnated to the protruding portions of the substrate and
integrated with the substrate; and a transporting nmechanism (T3) for
transporting the end | am nated body formed by the | am nating nechani sm (El)
out of the lam nating nechanism (El). [Caim4]The | am nati ng appar at us
according to«glmigni, further conprising: a transporting nmechani sm

(T1) for transportimng {he provisionagdayal @am nated DogdaAsPEE) 0t he
| am nating mechani sm ( E3roag-t ranspor tijng rFAechani sm ( 12) 1 ®&iiml T ansporti ng
to the | am pati ng mechani sive( El )cohbempr aii Sh | bynfbaim hatiethdsedy (PL2)
fornmed by the | am nati hgarsedtani sml{f3),; and a { r=&@OLpLr|i nguirechani sm (T3)
for transporting the formity formity
Dapies | & | 0 | @ | o | o©
et 0 | o [ e | o | o
s & | 0o | o [ o [ o
mete] 4 o | e | o | e
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end | am nated body formed by the | am nating nmechanism (El) 109 out of the
| am nating nmechanism (El). [Caimb5] The | am nati ng apparatus according to
any one of clainms 1 to 4, wherein the pressure | am nating neans (P1)
further includes a control neans for controlling applied pressure. [Claim
6] The | am nati ng apparatus according to any one of clainms 1 to 4, further

conpri si ng a support filmrenowiszng neans for renoving the support
filmfromthe second resin film [Claim 7] The | am nating appar at us
according to any one of clains 1 to 4, conprising: a cutting neans
for cutting one of the first resin filmand the second resin filmto a
predeterm ned size; and a procuring neans for precuring one of the
first resin krhpianz-the second resin film
. Board IIT
Productive : :
. i Film thickness
capacity Conformability i formi ty

Inventive

Example 7 A O ©

Inventive

Example 8 © O ©

Inventive

Example 9 A O O

Inventive

Example 10 A O ©

Inventive

Example 11 © O O

Inventive

Example 12 O O O

Comparative

Example 7 X ® O

Comparative

Example 8 X o O

Comparative

Example 9 X A <

Comparative

Example 10 X O <

Although a specific form in the present invention
has been described in the aforementioned examples, the
5 aforementiconed examples should be considered as merely
illustrative and not restrictive. It is contemplated
that various modifications fallingwithin the equivalent
range of the claims could be made without departing from
the scope of the present invention.
10 The 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 themanufactureof anelectroniccircuit board



wherein the first resin filmconprises a thernosetting resin conposition.

104

and a semiconductor device.
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Claims
[Claim 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 and recessed portions, and one of a first
resin film and a second 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 ocne
of the first resin film and the second resin film
conforming to the protruding and recessed portions of the
substrate, the laminating apparatus comprising:
a laminating mechanism (E2) including:

an enclosed space forming means capable of
receiving the provisionally laminated body (PL1) therein;

a depressurizing means capable of placing a
space between one of the first resin film and the second
resin film and the substrate of the provisicnally
laminated body(PL1l) under a negative pressure in the
enclosed space 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 (PL1l); and

a pressure laminating means (P2) for

laminating one of the first resin filmand the second resin
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film of the provisicnally laminated body (PL1l) to
protruding portions of the substrate to form a
provisionally laminated body (PLl1) including the
substrate integrated with one of the first resin film and
the second resin film, and

a laminating mechanism {(£E1) including:

a pressure laminating means (Pl) for applying
pressure to the provisionally laminated body (PL1l) in
non-contacting relationship with one of the first resin
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 body (PL1).

[Claim 2] A laminating apparatus for a
provisionally laminated body (PL1l) including a substrate
having front and back surfaces at least one of which
has protruding and recessed portions, and one of a first
resin film and a second 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 resin film and the second resin film
conforming to the protruding and recessed portions of the

substrate, the laminating apparatus comprising:
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a laminating mechanism ({(E3) including:

an enclosed space forming means capable of
receiving the provisionally laminated body {(PL1) therein;

a depressurizing means capable of placing a
space between the resin film and the substrate of the
provisionally laminated body (PL1l)under a negative
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 {PL1l); and

a pressure laminating means (P3) for
laminating a peripheral portion of the resin film of the
provisionally laminated body (PL1) to the substrate to
form a provisionally laminated body (PL2) having a space
rlaced under a negative pressure between the substrate
and one of the first resin film and the second resin film,
and

a laminating mechanism (El) including:

a pressure laminating means (P1l) for applying
pressure to the provisionally laminated body (PLZ2) in
non-contacting relaticonship with one of the first resin
film and the second resin film in the 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
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the provisionally laminated body (PL2).
[Claim 3] The laminating apparatus according to
claim 1, further comprising:

a transporting mechanism (T1l) for transporting the
provisicnally laminated body (PL1l) tec the laminating
mechanism (E2);

a transporting mechanism (T2) for transporting to
the laminating mechanism (E1) the provisionally laminated
bedy (PL1) formed by the laminating mechanism (E2) and
configured such that the resin film is laminated to the
protruding porticons of the substrate and integrated with
the substrate; and

a transporting mechanism (T3) for transporting the
end laminated body formed by the laminating mechanism (E1l)
cut of the laminating mechanism (E1).

[Claim 4] The laminating apparatus according to
claim 2, further comprising:

a transporting mechanism (Tl) for transporting the
provisionally laminated body (PLl) to the laminating
mechanism (E3);

a transporting mechanism (T2) for transporting to
the laminating mechanism (E1l) the provisionally laminated
body (PL2) formed by the laminating mechanism (E3); and

a transporting mechanism (T3) for transporting the

end laminated body formed by the laminating mechanism (E1)
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out of the laminating mechanism (El).
[Claim 5] The laminating apparatus according to
any one of claims 1 to 4,

wherein the pressure laminating means (P1l) further
includes a control means for controlling applied
pressure.

[Claim 6] The laminating apparatus according to
any one of ciaims 1 to 4, further comprising

a support film removing means for removing the
support film from the second resin film.

[Claim 7] The laminating apparatus according to
any one of claims 1 to 4, comprising:

a cutting means for cutting one of the first resin
film and the second resin film to a predetermined size;
and

a procuring means for precuring one of the first
resin film and the second resin film,

wherein the first resin film comprises a

thermesetting resin composition.



