DESCRI PFlI ON APPARATUS FOR MANUFACTURI NG: ADHESI VE LAYER, APPARATUS FOR
MANUFACTURI NG DOUBLE- SI DED SUBSTRATE AND APPARATUS FOR MANUFACTURI NG
MULTHLAYER SUBSTRATE Technical Field The present invéntion relates to an
appar atus for manufacturing adhesive layers for use i'n doubl e-sided
~substrates and nultilayer substrates for use in a variety of electronic

. appar at uses, an apparatus for manufacturing the doubl e-si ded substrates and
~an apparatus for manufacturing the nultilayer substrates. Background Art
"Hitherto, an apparatus for manufact uPBBGRABEBON- si ded- substrates and
.multilayer substrates for use'in electronic apparatuses usually has a
“structure as shown in Fig. 12. The apparatus incorporates a pattern form ng

105 and 10oAERheag0R, Pbn MANEERGEURIDE pBHES TR EavknaoRYERAHiLRbR D 07
oreprog 111 hERRaPRENG, PoBbER s TBERCEhARERR L Ap: RrRARRTORCRRZ: i ve "

MANUFACTURING MULTILAYER SUBSTRATE

Technical Field

The present invention relates to an apparatus for
manufacturing adhesive layers for use in double-sided
substratés and multilayer substrates for use in a variety of
electronic apparatuses, an apparatus for manufacturing the
double-sided substrates and an apparatus_fbr méﬁufacturing

the multilayer substrates.

Background Art

Hitherto, an apparatus for manufaéturing double-sided
substrates and multilayer substrates for use in electronic
apparatuses usually has a structure as shown in Fig. 12.

The apparatus incorporatés a pattérn forming portion'
100 for forming a predetermined electriqélly-conductive
patterns 108 and 109 on electrically-conductive foil 107 of a
double~sided copper appl;ed plate 106; a.multilayer
laminating portion 101 for bonding, thro&@h prepreg 111,
another double-sided substrate or electrically-conductive
foil 112 to the two sides of a double-sided substrate 110

formed by the pattern forming portion 100; a resin hardening"



foil 112 to the two sides of a double-sided substrate 110 formed by the
pattern form ng portion 100; a resin hardening portion 102 for hardening
‘resi*n- of the prepreg 111; a hole machining portion 103 for form ng a hole
113 in a nmultilayer |ami nated substrate forned by the resin hardening
‘portion 102; a through-hole plating portion 104 for formng an
relectrically-conductive |ayer 114 on the inner surface of the fornmed hol e
.and the two sides of the nultilayer |am nated substrate; and an

_qut er-| ayerpgeticn nl02r Hionchadéen g 10Es fmrof cethe rorepyeedetlr rd tmle
~electrically-conductive pattern 115 on the outernost |ayer. After the

- above- nent i machiping geersidmvi0 hefor piofmingd hkole eded amianevh il tayeayer
substrate 116 can be manufactured. However, the doubl-e-sided substrate and
the nul til alemiraked rsukstrate ptormed by the rxasin dandaning rentdiored
~mounting efficiency. Al so from another viewpoint of the environment, an

appar at us 2 et FREQRIRTRP 1R U} 2L A RPEAN e LO% HATHIRT Ahuf act uri ng

“mul tilayer substrates and .
y e ectrf%é?iy—conductive layer 114 on the inner surface of the

formed hole and the two sides of the multilayer laminated
substrate; and an outer-layer-pattern forﬁing portion 105 for
forming a predetermined_electrically-condﬁctive pattern 115
on the outermost layer. After the above-mentioned processes
have been performed, a predetermined multilayer substrate 116
can be manufactured.

However, the double-sided substrate and the
multilayer substrate must be finer substrates exhibiting a
raised mounting efficiency. Also from anéther viewpoint of
the environment, an apparatus for manufacfuring double-sided

- substrates, that for manufacturing multilayer substrates and
that for manufacturing.adhesive layers for the foregoing
substrates have been required such that each apparatus does
not reguire a piating process. -

An objecﬁ of the preseht inventi@ﬁ is to provide an
apparatus for manufacturing adhesive laﬁé&s which are finer,
which exhibit an excellent mounting efficiency, which do not
require any plating process and which aré_manufactured by

- clean manufacturing processes, an apparaﬁﬁs for manufacturing
double-sided substrates and an apparatuéé%or manufacturing

multilayer substrates.



that for manufacturing adhesive llayers for the foregoing substrates have
been r.equi red such that each apparatus does not require a plating process.
An dbject of the present invention is to provide an apparatus for
manuf act uri ng adhesi ve |ayers which are finer, which exhibit an excell ent
nmounting efficiency, which do not require any plating process and which are
- manuf actured by cl ean manufacturing processes, an apparatus for

- manuf act uri ng doubl e-si ded substrates and an apparatus for nanufacturing

- multilayer Dascilpsure of2the Ifwvestdenre of the Invention An apparatus for

; manuf acturing an adhesive | ayer accordlng to the present invention
~conprises: a bondlnganPPﬁﬁﬁ Pérfﬁﬁnﬁﬁhb ac Fv¥hﬁﬁeﬁ5eﬂd¥%§fﬁ%p¥%ﬁera hol e
machi ni ng portloalfor for a hol e at Eredeter m, ned position, of a

| ami nat e coffGSEHLBE tRet Fe FﬁﬁeﬁﬁleﬁﬁnF Phh FEMBELSeS: char BPRELRSr ti on

for charglngorkggkrkga L¥n¢1ng a film member to prepreg; a hole

machining portion for forming a hole at a predetermined
position of a laminate composed of the prepreg and the film
member; a charging portion for charging electrically-
conductive pasfe into the formed hole of the laminate
composed of the:prepreg and the fiim membér; and a separating
portion for separating the film member from the.laminate
having the holéfinto which the electrically-conductive paste
has been charged.

As a result of the above-mentioned structure, a fine
manufacturing process can be provided which exhibits an
excellent mounﬁing efficiéncy and which does not require any

plating process.

Brief Description of Drawings

Fig. 1 is a diagram showing the overall process of a
first embodimenﬁ of an apparatus for manufacturing adhesive
layers, double¥§ided'substrates and multilayer substrates
according to the present invention; |

Fig._ziis_a diagram showing the structure of a
bonding portionfaccording to the first embodiment of the
present invention; |

Fig. 3 (a) is a perspective wview showing a



conductjve paste into the fornmed hole of the |aninate conposed of the

prepreg and the filmnenber; and a separating portion for separating the

film menber fromthe |am nate having the hole into which the

el ectrically-conductive paste has been charged. As a result of the

above-nentioned structure, a fine manufacturing process can be provided

~which exhibits an excellent nounting efficiency and which does not require

any plating process. Brief Description of Drawings ‘Fig. 1 is a diagram

: showi ng t heseparatliop~staxt dbraihgr poredbadoifetheoboadiagppoatienf or
manuf act uri ng adhesi ve | ayers, doubl e-sided substrates and nultil ayer

. substrates according to the firstnembodémentnefFthe preseatdiayeatiehpw ng

: the structure of a bonding portion according to the first enmbodi ment of the

present invendi BAg-Flg(b3 d§) ai sTAsEcFSptirnad View Shewing & laminate

formed by the separation-start forming portion;

Fig. 4 (a) is a diagram showing the structures of a
cutting portion and an end-surface cutting portion according
to the first embodiment of the present invention; Fig. 4 (b)
is a perspective view showing a laminate formed by the
cutting portion and the end-surface cutting portion; Fig. 4
(c) is a top view showing a state of use*pf the laminate; and
Fig. 4 (d) is a diagram showing another structure of the
cutting portion of the bonding portion;

Fig. 5 is a diagram showing the structure of a hole
machining portion according to the first embodiment of the
present invention;

Fig. 6 is a'diagrém Showing the structure of a
charging portion according to the first embodiment of the
present invention;

Fig. 7 is a diagram showing the structure of a
separating portion according to the first embodiment of the
present invention;

Fig. 8 is a diagram showing thefétructure of a drying
portion according _to the first embodimeﬂt_of thg present
invention;'

Fig. 9 is a diagram showing the structure of a

laminate according to the first embodimégt of the present
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separatdyon-start formng portion of the bonding portion according to the
first .enbodi nent of the present invention; and Fig. 3 (b) is a cross
sectional view showing a lamnate fornmed by the separation-start form ng
portion; Fig. 4 (a) is a diagramshowi ng the structures of a cutting
portion and an end-surface cutting portion according to the first

. enbodi nent of the present invention; Fig. 4 (b) is a perspective view

- showing a lam nate forned by the cutting portion and the end-surface

- cutting portiromgntEian; 4 (c) is atop view showing a state of use of the
| am nate; and Fig. 4 (d) is a diagram show ng another structure of the
“cutting portion of FH&.bdfdiisg apsiicianem shewing $he Gtaycimrendli dg t he
; structure of a hale machining portion according to the first enbodi nent of
_ the present WHEAAYRT JAminating Poptdam ARG N e fdEfte of a
i charging port on accqﬁ%a? to the first enpadi ment of the present

- invention; S g TiRn fcture of a separating

f portion accordlng L% %he flr%t c 1%%&%%P%h%bi%@ethe,structure of an

apparatus for manufacturing an adhesive'géyer-according to a
second embodiment of the present inventibn; and

Fig. 12 is diagrém showing the ovérall process which
is performed by a conventional apparatus for manufacturing |

double-sided subétrates and multilayer substrates.

Best Mode for Carrying Out the Invention

According tb an aspect claimed in claim 1 of the
present invention has a structure that aﬁbonding portion for
bonding a film member to prepreg; a hole ﬁachining portibn
for forming a hole at a predetermined pd#ition of a laminate
composed of the prepreg and the film member; a charging
portion for charging electrically-coﬁductive paste into the
formed hole in the laminate which is co@éosed of thé prepreg
and the film member; and a separating pé?tion for separating
the film member from the laminate havxng the hole into which
the -electrically-conductive paste has been charged.
Therefore, an effect can be obtalned 1n;that a fine and clean
manufacturing process which does not reqnire a plating
process can be realized.

Another aspect claimed in claimii*of the present



presentsinvention; Fig. 8 is a diagramshow ng the structure of a drying
portion according to the first enbodi nent of the present invention; Fig. 9
is & diagram showi ng the structure of a |ami nate according to the first
enbodi nent of the present 4 invention; Fig. 10 is a diagram show ng the
- structure of a nultilayer |am nating portion according to the first

. enbodi nent of the present invention; Fig. 11 is a di agram show ng the
“structure of an apparatus for manufacturing an adhesive |ayer according to
. a second enbbavenhiodfhapeapsbreature2eePEdingnto FFlaim ol sinjjvlyieh, the
. showi ng the overall process which is performed by a conventional apparatus
' for nanufactE?Pﬁgnﬂoﬂﬁ¥ﬁlgpdb@cgﬁﬂ%¥?§?%saahﬁeh%?¥+$%yﬁﬁrﬁ&ﬂﬁt % es. Best

5 Mode for Carégéﬂgagyﬁgt ee'§¥§S£é8“and the film member; a heating portion

for bonding the piepreg and the film member to each other and
a cooling portion for cooling and securing the prepreg and
the film member. Therefore, the film mgﬁber can quickly be
bonded at low temperatures. Moreover, the film member can
sufficiently be cooled and secured so thét an effect is
obtained in that change in the dimensions of the laminate
composed of the prepreg and the film member can be
stabilized.

Another aspect claimed in claiﬁ 3-of the present
invention has a structure according to claim 1, in which the
bonding portion incotporates a separatioh-start forﬁing
portion for separating a portion of a side of the film member.
from the laminate composed of the prepreg and the film member
so as to form a non-bonded portion. Therefore, an effect can
be obtained in that when the film mémbet is separated from
the laminate by the.following separating portion, the film
member éan reliably be held. |

Another aspect claimed in claim'ﬁ of the present
invention has a structure according torélaim 1, in which the
bonding portion incorporates a cutting portion for cutting
the laminate into sheets after the prepreg and the film
member have been boded to each other. iherefore, an effect

can be obtained in that a sheet process is enabled in the
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According to an aspect clainmed in claim1 of the present invention has a
structure that a bonding portion for bonding a fil mnenber to prepreg; a
hol @ machining portion for formng a hole at a predeternined position of a
| am nat e conposed of the prepreg and the fil mnenber; a charging portion
for charging electrically-conductive paste into the forned hole in the
lam nate which is conposed of the prepreg and the fil mnenber; and a

i separating portion for separating the filmnmenber fromthe | am nate having
. the hol e i nt §ohhPwhnghpreressri cal I'y-conducti ve paste-has been charged.
Therefore, an effect_can be obtained in that a fine and_ clean manufacturing
" process which does n®BOFRYH; 28PSCHI Gt HELD 1R 52 HR P RE (EhE i DERFSHnot her

. aspect clained in clai t he present -5- | nvention, has_a structure

2 of .
" accordi ng t olBYSPHF9R F%smgiﬁﬁr?ﬁ UERnAFRYTPIRY | bR FHRHP pbt atRo¥iich the

preheating peothofs’ 86- iR ShLOSpbPE B SPLRO AL LIS " DM IEM e o
' an end-surface cutting portion for cutting a portion of an
end surface of the laminate composed of ihe prepreg and the
film member. Therefore, an effect can be obtained in that an
accuracy to align the position of the laminate in a following
process can be improved.

Another aspect claiméd in claim:G of the present
invention has a structure according to ¢laim 1, in which the
charging portion incorporates a squeegee and a thin-plate-
like frame portion for holding the periphery of the laminate.
Therefore, an effect can be obtained in that the
electrically-conductive paste does not adhere to the laminate
in a period except for a charging process.

Another aspect claimed in claim 7 of the present
invention has a structure according fo élaim 1, in which thg
charging portion incorporates_a.printing bed which is capable
of performing vacuum adsorption and a sheet conveying portion
for conveying the laminate placed'through a gas-permeable
sheet on the printing bed by conveying;ihe gas-permeable
sheet. Therefore, an effect can be obﬁ;ined in that the
charged electrically-conductive paste é;n be conveyed while
the electrically-conductive paste is he;d between the hole in

the laminate and the gas-permeable sheef.



for bonding the prepreg and the filmmenber to each other and a cooling
portion for cooling and securing the prepreg and the fil m nenber.

Thefefore, the fil mnmenber can quickly be bonded at | ow tenperatures.

. Moreover, the filmnmenber can sufficiently be cool ed and secured so that an
“effect is obtained in that change in the dinmensions of the | am nate

- conmposed of the prepreg and the film nenber can be stabilized. Another
.aspect clained in claim3 of the present invention has a structure
accordi ng to cl ai m Anothexhiasiperctte cladgedy ipocliadm Bnodr sbeapresant
separation-start form ng portion for separating a portion of a side of the
il m menber inventien hag @atsd GRS @csordagp tepcdgind t A8 Whighndhser
so as to forma non-bonded portion. Therefore, an effect can be obtained in
that when t KRaEIIRGRAFHIIS LNSOFPATEFSS SnshRaniag ARce SEPATRE NG| | owi ng

separating porti.on, the film,nenber, can reILabI¥ be ,hel.d._. Anqt her aspect

claimed i n AMA % ﬁé‘eﬁr&‘@nﬁﬁ%\fmﬁlﬁlgs esllFﬂ'd‘ﬁﬁ‘fg a8c8r 8-t o

L T LA S HRR e U a nr gH, RA-
permeable sheet are maintained. Therefore, an effect can be
obtaiﬁed in that adhesion of the elec;ridélly-conductive
paste to the gas-permeable sheet can be-minimized. |

Another aspect claimed in claim 9 0£ the present
invention has a structure according to claim 1, in which the
separating portion for separating the fiiﬁ member from the
laminate having the hole into which the.eiectrically-
conductive paste has been charged incorp¢fates a heating
portioh. Therefore, an effect can be oﬁﬁained in that the
viscosity of the resin of the laminate can be lowered and the.
film member can easily be separated in fbe following
separating portion.

According to another aspect 6f the present invention
claimed in claiﬁ 10, there is provided an apparatus for
manufacturing an adhesive layei.accordiﬁéfto claim 1, further
comprising a holding frame for alternatglj stacking the
laminates each having the hole into whicéjthe electrically-
conductive paste has been charged or théﬁadhesive layers each
of which is obtained by separating the Eiim member from the
laminate having the hole into which the electrically-

conductive paste has been charged so asﬂio hold and convey
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nenber kave been boded to each other. Therefore, an effect can be obtained
in that a sheet process is enabled in the -6- foll ow ng process. Anot her
aspéct claimed in claim5 of the present invention has a structure .
according to claim1, in which the bonding portion incorporates, in the
~final portion thereof, an end-surface cutting portion for cutting a portion
-of an end surface of the | am nate conposed of the prepreg and the film

- menber. Therefore, an effect can be obtained in that an _accuracy to align
the positionthe ilaminakeaaes theaadbesive nbayeseessTharefere npaneffect

* Anot her aspect clained in claim6 of the present jnvention has a structure
- accor di ng t oc@RraPth ebtaingdi én Fhétcﬁ%?g?£§°55+??%%YTﬂ%%9$GFHY%sP%FE%ueegee

R B MRS R L R REN AL AT
~electrically, gonduet Y enPERbendPo81 8RLn IS SrdPehla! am nate

. According to another aspect of ﬁhe present invention
claimed in claim 11, there is provided an apparatus for
manufacturing.a double-sided substrate, comprising: a
bonding portion for bonding a film membér to prepreg; a hole
machining portion for forming a hole at;a ptedetermined
position of a laminate composed of the pﬁepreg and the film
member; a charging portion for charging electrically-
conductive paste into the formed hole iﬁ the laminate which
is composed of the prepreg and the filmlmember; a separating
portion for separating the film member from the laminate
having the hole into which the electrically-conductive paste
has been charged; a laminating portion for laminating
electrically-conductive foil to two sides of the adhesive
layer from which the film member haé been separated; a resin
hardening portion for hardening resin of the adhesive layer;
and a pattern forming portion for forming a predetermined
electrically-conductive patter on the electrically-conductive
foil. Thus, an effect can be obtained;in that a fine and
clean manufacturipé process can be reaiiied which exhibits an
excellent manufacturing efficiency and which does not require
a plating process.

Another aspect claimed in claim 12 of the present
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in a pesriod except for a charging process. Another aspect clainmed in claim
7 of the present invention has a structure according to claim1, in which
t he®chargi ng portion incorporates a printing bed which is capable of

. perform ng vacuum adsorption and a sheet conveying portion for conveying
;the lam nate placed through a gas-perneabl e sheet on the printing bed by

: conveyi ng the gas-perneabl e sheet. Therefore, an effect can be obtained in
- that the charged el ectrically-conductive paste can be-conveyed while the
el ectrical | irowmntuicin \has s terrive tusted destomstima e iedladni 1 1,hdnl ahiicdt ¢hend
. the gas-perneabl e sheet. -7- Anot her aspect clained in claim8 of the
_present i nv&RndENth POt ian dhorPorat@sdignpreheatding Portiomifer t he

: charging portiqgn incorporates a shearjng and _separating portiagn for

" shearing an®r&ieatdfichFhenPrepratkand the fidm membfr.cip heatdhg portion
surfaces of thelamnale and (e A% THEHS HARR6-"18 TN 8ifed ana
a cooling portion for cooling and securing the prepreg and
the film member. Therefore, the film membef can quickly be
bonded at low temperatures. Moreover, the film member can
sufficiently be cooled and secured so that an effect is
obtained in that change in the dimensions of the laminate
composed of the prepreg and the film member can be
stabilized. |

Another aspect claimed in claim 13 of the present
invention has a structure according to claim 11, in which the
bonding portion incorporates a separation-start forming
portion for separating a portion of a side of the film member-
from the laminate cbmposed of the prepreg and the film member
so as to form a non-bonded portion. Therefore, an effect can
be obtained in that when the film meﬁber is separated from
the laminate by the following separating_portion, the film
member can reliably be held.

Another aspect claimed in claim-iA of the present
invention has a structuxe according to claim 11, in which
the bonding portion incorporates a cuttihg portion for
cutting the laminate into sheets after'the prepreg and the
film member have been boded to each oth@ﬁ. Therefore, an

effect can be obtained in that a sheet ﬁtocess is enabled in
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obtained in that adhesion of the electrically-conductive paste to the
gas- per neabl e sheet can be m nim zed. Another aspect clainmed in claim9 of
t he* present invention has a structure according to claim1, in which the
. separating portion for separating the filmmenber fromthe | am nate having
. the hole into which the electrically- conductive paste has been charged
~incorporates a heating portion. Therefore, an effect can be obtained in
that the viscosity of the resin of the |am nate can be |lowered and the film
“nenber can dds Ifpldeowigimnasesisn the fol | owi ng separating portion.
According to another aspect of the present invention clained in claim210,
_there is provided afnthera@sPecs cladimescddy cidim lairdsithe pxgsent
~according tq claim 1, further conprising a holding frane for ,alternately
| or ekt ngt ha TSRt AL Btk oh SRR o SRS AT AR o e MTLER e

f d ' has_h h d he adh J 8 ch whi ch
obtalned by SORSAN BEF RS AHERORREE S o R EA OB HagTh  ERE el ¢

(into which Lhe Gleehihild utt N Bt IR Fot Wt Y £ PRI B 28 ©

: y .

: end surface of the laminate composed of the prepreg and the
film member. Therefore, an effect can be obtained in that an
accuracy to align the pdsition of the laminate in a following
-‘process can be improved.

. Another éspect claimed in claim 16 of the present

. invention has a structure according to claim 11, in which the
charging portion incorporates a squeegee and a thin-plate- -
like frame portion for holding the periphery of the laminate.
Therefore, an effect can be obtained in that the
electrically-conductive paste does not adhere to the laminate
in a period except for a charging process.

Another aspect claimed in claim 17 of the present
invention has a structure accordihg fo claim 11, in which the
charging portion incorporates a printing bed which is capable
of performing vacuum adsorption and a sheet conveying portion
for conveying the laminate placed throhgh a gas-permeable
sheet on the printing bed by conveying éhe gas-permeable
sheet. Therefore, an effect can be obtéihed in that the
charged electrically-conductive paste cén-be conveyed whilé

the electrically-conductive paste is held between the hole in

the laminate and the_gas-permeéble sheeﬁu
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the lamnates or the adhesive | ayers. Therefore, an effect can be obtained
in that the electrically-conductive paste having viscosity can be held and
conveyed whil e undesirable contact with another elenment is prevented.

. According to anot her aspect of the present invention clained in claim1l,
~there is provided an apparatus for manufacturing a doubl e-sided substrate,

~conprising: a bonding portion for bonding a filmnenber to prepreg; a hole
machi ning portion for formng a hole at a predeterm ned position of-a

|.am nat e conposed of AnR&hprepspgchnalapmed| im Adad@r 1850&n5hgi REepSRti Oon -

for charging electrically- conductive paste into the_ fqornmed hole in ghe
l.ami nat e whi ARVE3tdeRyHa6d aoFtENE threp AEGORRANENE0F FlALMeABer 103 WBEFAr Aheng
portion for separating the fil mnmenber fromthe Ianinatﬁ having the hol e

i nto which t fE2ZBaDE, POIFAPR: dRGQEPPFELESs P SHEE TR 32N PERAX 24P i nat i ng

Do BBEEIEH AR RERE LB RCRBEHER IR B MhmtRed 457 p0kHhi8
in which the contact surfaces of the laminate and the gas-
permeable sheet are maintained. Therefore, an effect can be
obtained in that adhesion of the electrically-conductive
paste to the gas-permeable sheet can be minimized.

Another aspect claimed in claim 19 of the present
invention has a structure according to élaim 11, in whicﬁ the
separating portion for separating the film member from the
laminate having the hole into which the electrically-
conductive paste has been charged incorporates a heating
portion. Therefore, an effect can be obtained in tﬁat the
viscosity of the resin of the laminate can be lowered and the
film member can easily be separated in the following
separating portion.

Another aspect claimed in claim 20 of the present
invention has a strﬁcture according to claim 11, further
comprising a holding frame for alternafely stacking the
laminates each having the hole into which the electrically-
conductive paste has been charged or tﬁe adhesive layers each
of which is obtained by separating thegfilm member from the
laminate having the hole into which thé_électrically-
conductive paste has been charged so as'fo hold and convey

the laminates or the adhesive layers. ‘Therefore, an effect

- 12 -



har deni ng portion for hardening resin of the adhesive |ayer; and a pattern
formng portion for formng a predeterm ned electrically-conductive patter
on the electrically-conductive foil. Thus, an effect can be obtained in
that a fine and clean manufacturing process can be realized which exhibits
an excel |l ent manufacturing efficiency and which does not require a plating
process. Anot her aspect clained in claim12 of the present -9- I nvention
- has a structure according to claim11, in which the bonding portion

" i ncor por at escan pperktainedoin i that therelretrivplie-gengnaivm®Pasie fi | m
. menber, a heating portion for bonding the prepreg and the filmnenber to

_ each ot her RRVINGCOISGREVE tGah heorhakd|and eonvexadiving e mndssidiakiennd
“the filmnenber. Therefore, the film nenber can qgic_ly be bonded at | ow

.t enper at ur esSOMATHVELED (ANOEMeT, SAaMRNT LF REAYSREMtiy be cool ed and
secured so that an gffgqll g g0taingd fbd M APST be N gRALAS Of
| invention has a structure according to ciaim 11, further '
comprisiné a drying portion for removing water from the
adhesive layer from which the film member has been separated.
Therefore, an effect can be obtained in that water which
causes interlayer separation to take place when the resin is
hardened in the following-process is removed.

Another aspect claimed in claim 22 of the present
invention has a structure accoxrding to claim 11, in which the
laminating portion has a moisture preventive portion for
causihg the adhesive layer, from which the film member has
been separated, not to absorb moisture. ' Therefore, an effect.
can be obﬁained in that water which causes interlayer
separation to take place when the resin is hardened in.the
following process is removed.

According to another aséect claimed in claim 23 of
the present invention, there is provided.an apparatus for
manufacturing a multilayer substfate, comprising: a double-
sided-substrate forming portion incorpo#ating a bonding
portion for bonding a film member to pﬁépreg, a hole
machining portion for forming a hole at:a predetefmined
position of a laminate composed of the-prepreg and the film

member, a charging portion for charging{électrically-
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conposed of the prepreg and the fil mnenber can be stabilized. Another -
aspect clainmed in claim 13 of the present invention has a structure
~according to claim 11, in which the bonding portion incorporates a

- separation-start formng portion for separating a portion of a side of the
“filmmenber fromthe | am nate conposed of the prepreg and the fil m menber
so as to forma non-bonded portion. Therefore, an effect can be obtained in
that when the filmmenber is separated fromthe |ami nate by the follow ng
separ ating pcohdectivéecpasten imtbethe aformed aivdle bén hehel. 1ambnate dsiit
clainmed in claim 14 of the present invention has a structure according to
¢clai m11, inishteonpesedbofidting poepren ardotherfilm memberi ng FRPAYBRLIDT
“cutting the lanminate into sheets after the prepreg and the film nmenber have
' been boded tBOERERAN oEREr SCARERRIRT cthnfLim Jpember Feompthe nbapinateat a

- sheet process enabl ed 10
P ha ISng the ie into which the electrically—conductive paste

has been charged, a laminating portion for laminating
electrically-conductive foil to two sidés]of the adhesive
layer from which'the film member has beén separated; a resin
hardening portion for hardening resin of the adhesive layer,
and a pattern forming portion for forming a predetermined
electrically-conductive patter on the electrically-conductive
foil; a multilayer-substrate forming poftion for bonding
other double-sided substrates or electrically-conductive foil
to the two sides of the double-sided sdbstrate through the
adhesive layers; a resin hardening portion for hardening
resin of the adhesive layer; and an outeﬁ-later-pattern
forming portion for fofming a predetermined electrically-
conductive pattern on the electrically-conductive foil bonded
to the outermost layer. Therefore, én effect can be obtained
in that a fine-and clean manufacturing process which does not
require a plating pfocess can be realizgd.

Another aspect claimed in claimf24 of thé present
invention has a structure according to c¢laim 23, in which the
bonding portion incorporates a preheating portion for
preheating the prepreg and the film memﬁér, a heating portion
for bonding the prepreg and the film mé@ber to each other and

a cooling portion for cooling and secufihg the prepreg and
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the followi ng process. Another aspect clained in claim215 of the present
i nvention has a structure according to claim 11, in which the bonding
portion incorporates, in the final portion thereof, an end-surface cutting
portion for cutting a portion of an end surface of the |am nate conposed of
“the prepreg and the filmmenber. Therefore, an effect can be obtained in
-that an accuracy to align the position of the lamnate in a follow ng
- process can be inproved. Another aspect clainmed in claim 16 of the present
~invention hatha filmchembenccoThergfdoxe ol then fillm imemibex hcamequickly roe
 portion incorporates a squeegee and a thin-plate- like frame portion for
' hol di ng t he bentdigticay bowttemperatuxes. THNoxdever, dheffibe membere @an ai ned
i in that the electrical]ly-conductive paste does not adhere to the |am nate
Lin a period REELFieRElE ke feplrd Mt securedisrrthabaan eFff8GRedSn claim
. 17 of the present invention has a structure accordiqg tf claim1l, in which
1Pt sthe Hafte

the chargingoBB?%?%$ +ﬂc5k$5r %%9%.kﬂi?ﬁ?WE}Tﬁ£F%ﬁﬂ ; .
ROAMECRE TR e R R
5 stabilized. | -

Another aspect claimed in claim 25 of the present
invention has a structure ﬁccording to cléim 23, in which the
bonding portion incorporates a separatiqn-start forming
portion for separating a portion of a side of the film member
from the laminate composed of the preprég and the film member
so as to form a non-bonded portion. Therefore, an effect can
be obtained in that when the film member is separated from
the laminate by the following separating portion, the film
member can reliably be held.

- Another aspect claimed in claim 26 of the present
invention has a structure according to claim 23, in which the
bonding portion incorporates a cuttihg portion for cutting
the laminate into sheets after the prepreg and the film
member have been boded to each other. Therefore, an effect
can be obtained in that a sheet processﬁis enabled in the
following process. |

Another aspect claimed in claimfZ? of the present
invention has a stfucture according to_élaim 23, in which the
bonding portion incorporates, in the_fi@dl portion thereof,

an end-surface cutting portion for cutﬁing a portion of an
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sheet on the printing bed by conveying the gas-perneable sheet. Therefore,
an effect can be obtained in that the charged el ectrically-conductive paste
- can* be conveyed while the electrically-conductive paste is held between the
. hole in the lam nate and the gas-perneabl e sheet. - Anot her aspect cl ai ned
-in claim18 of the present invention has a structure according to claim11,
~in which the charging portion incorporates a shearing and separating

. portion for shearing and separating the lamnate in a state in which the

- contact surfesdsseriace ofnthetLamirate CYEROSSR PR he RFRRYCGrand the

~mai ntained. Therefore, an effect can be obtained in that adhesion of the
el ectrical | yEEHRIMEEPE- palheretPIfe FALHERTR AR RYRRLELRLD AR Hhat AR

- Anot her aspect clainmed in ¢claim19 of.the prgsent jnvention, has ruct ure
~according t o2EFRFATY 150 AL4HR ¢ ‘Fr%°§’e"p’a?’ét‘?ﬁg§b rh’ﬁ’rf‘?f(ﬁ %’ép%r%ff%%mf’?%

- filmnmenber fromthe ] nat e havu?g the hole into which the electrically-

I
"~ conductive pBg?%eﬁiscﬁge ec+@§fﬁ%F hcorporates a heating

Another aspect claimed in claim 28 of the present
invention has a structure according to claim 23, in which the
charging portion incorporates a squeegeé and a thin-plate-
like frame portion for holding the periphery of the laminate.
Therefore, an effect can be obtained in that the
electrically-conductive paste does not adhere to the laminate
in a period except for a charging process.

Another aspect claimed in claim 29 of the present
invention has a structure according to élaim 23, in which the
charging portion incorporates a printiﬁg bed which is capable
of performing vacuum adsorption and a sheet conveying portion
for conveying the laminate placed through a gas-permeable
sheet on the printing bed by conveying ﬁhe gas-permeable
sheet. Therefore, an effect can be obtéined in that the
charged electrically-conductive paste can be conveyed while
the electrically-conductive paste is heid between the hole in
the laminate and the gas-permeable sheeﬁl

Another aspect claimed in claimf30 of the present
invention has a structure accbrding to élaim 23, in which the
charging portion incorporates a sheariné and separating
portion for shearing and separating thefiaminate in a state

in which the contact surfaces of the laﬁinate and the gas-

- 16 -
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portion. Therefore, an effect can be obtained in that the viscosity of the
resin of the lam nate can be |owered and the film menber can easily be
separated in the foll owi ng separating portion. Another aspect clainmed in
- claim 20 of the present invention has a structure according to claim 11,
~further conprising a holding frame for alternately stacking the | am nates
~each having the hole into which the electrically- conductive paste has been
- charged or the adhesive |ayers each of which is obtained by separating the
fil mnenber pesweabdel gsheeast arpamphptakaede| cThareforechanheféectteanabey-
- conductive paste has been charged so as to_hol d, and conveé the | am nates or
the adhesi veobtaéned inetbptr thegghargedielegpricallyagopluebigenBaste t hat
the electrically-conductiv st e havi ng vj scos] can.be hel d and conveyed
whil e undesi PABI BSCBRPEEYSH PRLARGEREr SLPERERTat LY B QULREEHYS APREFEr L85 poct
: claimed in Chgig]%%t%gekhghgrﬁgfgtin the laminate and the gas-permeable
sheet.

Another aspect claimed in claim 31 of the present
invention has a structure according to claim 23, in which the
separating portion for séparating the film member from the
laminate having the hole into which the electrically-
conductive paste.has been charged incorporates a heating
portion. Therefore, an effect can be ohtained in that the
viscosity of the resin of the laminate can be lowered and the
film member can easily be separated in the following
separating portion.

Another aspect claimed in claim 32 of the present
invention has a structure according to claim 23, further
comprising a holding frame for alternately stacking the
laminates each having the hole into which the electrically-
conductive paste has been charged or thg adhesive layers each
of which is obtained by separating the_film member from the
laminate having the hole into which thé;electrically-
conductive paste has been charged so as to hold and convey
the laminates or the adhesive layers. ?iherefore, an effect
can be obtained in that the electricalig-conductive paste

having viscosity can be held and conveyed while undesirable

' contact with another element is prevented.
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I nventign has a structure according to claim1l, further conprising a
drying portion for renoving water fromthe adhesive |layer fromwhich the
fi'l m menber has been separated. Therefore, an effect can be obtained in
.that water which causes interlayer separation to take place when the resin
+is hardened in the follow ng process is renoved. Another aspect clainmed in
~claim22 of the present invention has a structure according to claim11, in
whi ch the | am nating portion has a noisture preventive portion for causing
t he adhesive | ayer, Anothewiadpddite dlidimerknirerclaion B3 o djiser pmesentot to-
absorb noisture. Therefore, an effect can be obtained in that water which
causes i nt erinyentitepahas i anstougtiee pegerding the ki 23 s furtherd in
the follow ng process is renoved. According to another aspect clained in

cl ai m 23 of ¢omppieirgta|dring Periinn £ox IARANING watemh e (the or

manuf acturing _a nulti]ayer substrate, conprising: a double- sided-substrate
form ng por t2ReLs HEDr IRYSE | FePB RIRR dehdoktinmethen s RESp rseRatAkfAsh,

(0.1 SBET; g POk SN 1A B0T LSRR, | TR AN ol e L Pl
obtained in that water which causes inte;layer separation to
take place when the resin is hardened in the following
process is removed.

Another aspect claimed in claim 34 of the present
invention has a structure according to ciaim 23, in which the
laminating portion or the multilayer lamihating portion has a
moisture preventive portion for causinggﬁhe adhesive layer,
from which the film member has been sep&fated, or the double-
sided substrate not to absorb moisture. 5Therefore, én effect
can be obtained in that water which cau#és interlayer
separation to take place when the resin:is hardened in the
following process is removed.

irst odiment

Referring té Fig. 1, an adhesi&%flayer forming
portion 5 forms and supplies an adhesive;layer 22 which
constitutes a multilayer substrate,;th adhesive-layer
forming portion S incorporating a bondihg portion 1, a hole
machining portion_2, a charging portionééiand a separating
portion 4. :

In the bonding portion 1, film.ﬁémbers 18 made of

polyethylene terephthalate (hereinafte?é#alled “PET"), paper
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menber,.a charging portion for charging electrically- - 13 - conductive
paste into the forned hole in the lamnate which is conposed of the prepreg
and“the filmnmenber, a separating portion for separating the film nmenber
.fromthe |am nate having the hole into which the electrically-canductive

" paste has been charged, a | am nating portion for |amnating
electrically-conductive foil to two sides of the adhesive |ayer from which
“the fil mnmenber has been separated; a resin hardening portion fer hardening
resin of theoxdipedinisdeayar theds sopbinetiohoamenyopdedi A poepregnilig a
predeterm ned el ectrically-conductive patter on the electrically-conductive
foil; a nult Maseeefs @POXYadd aE6r nERGXFoAERBAALOPYHEBRAXYgPEPREr PHONBRE- si ded

substrates or electrically-conduyctive foil to.,the t si des_of .t he .
double-sided“?ggépﬂé8§ PﬂFGG§H°@ﬁ§‘5&Hé§PFQePé98rs;ggu?esPnIHQFBéﬁ?né9 is

portion for %ardeahng resin of the adhesive |ayer; and an
outer-1| ater-pREME formng portion for formng a predeterm ned

electrically- Then, in the hole machining portion 2, a
predetermined number of holes 20 are formed at predetermined
positions of the laminate 19 composed of the prepreg 17 and
the film members 18 by a laser beam or a drill.

Then, electrically-conductive paste 21 is, by a
means, for example, a squeégee, is charged into the holes 20
in the laminate 19 by the charging portion 3. Then, the film
members 18 are, in the separating portion 4, separated from
the laminate 19 so that the adhesive layer 22 is formed.

A double-side~-substrate forming portion 16 arranged
to perform an individual process is structured to form and
supply a double-sided substrate 25. The double-side-
substrate forming portion 16 incorporates a laminating
portibn 10, a resin hardening portion 11 and a pattern
forming portion 12 which are a&ded to a bonding portion 6,
the hole machining portion 7, the charging portion 8 and the
separating poition 9 structured similarly to those in the
adhesive;layer forming portion 5.

An adhesive layer 22a is formed by a process which is
the same as that performed in the adhesive-layer forming
portion 5 such that the laminating portion 10 laminates

electrically-conductive foil 23, such as copper foil, onto
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conductive pattern on the electrically-conductive foil bonded to the
outernost |ayer. Therefore, an effect can be obtained in that a fine and
cl'ean manufacturing process which does not require a plating process can be
“realized. Another aspect clainmed in claim24 of the present invention has a
;structure according to claim23, in which the bonding portion incorporates

- a preheating portion for preheating the prepreg and the filmnenber, a

- heating portion for bonding the prepreg and the filmnenber to each ot her
~and a cool i n¢heotwoos itiess odoltheg adhesiveulaygrt B@apr efhegresdn- hagdening
“the filmmenber. Therefore, the fil mnmenber can quickly be bonded at | ow

~ t'enper at ur es pombienydd, pexdormspheating aad §§ﬁﬁEéP§ntgy peapgoP&dheat
secured so that an effect .iis obtained in_that chan%g in the di nensions of

the | ani nat e PKESE0O&d the did&ep Spr E§aknlhen&epinnPieB8r PEERTEE 47 aBil thed.

- Anot her aSpe%hh%L?QgEQa§grc&QEWE%Shg;dgngdPre&ggg, the prepreg 17 is

firmly joined to the electrically-conductive foil 23.

Then, the pattern forming portion 12 forms a
predetermined electrically-conductive pattern 24 on the
electrically-conductive foil 23 by etching or the like so
that a predetermined double-sided substrate 25 is formed.

An apparatus for manufacturing a multilayer substrate
incorporates the adhesive-layer forming portion 5 and the
double-side-substrate forming portion 16. 1In addition, a
multilayer laminating portion 13, a resin hardening portion
14 and an outer-layer-pattern forming portion 15 are added to
follow the above-mentioned portions. The multilayer
laminating portion 13 bonds electrically-conductive foil 26,
such as copper foil, to the two sides of the double-sided
substrate 25 through the adhesive layers 22.

Then, fhe resin hardening portion 14 performs a heat
press or the like to perform heating and pressing so that the
resin of the prepreg of the adhesive layers 22 is hardened.
Thus, the adhesive layers 22 are firmly bonded to the
electrically-conductive foil 26.

Then, the outer-layer-pattern forming portion 15
forms a predetermined electfically—conductive pattern 27 on

the electrically-conductive foil 26 by etching or the like so
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I nvention has a structure according to claim23, in which the bonding
portion incorporates a separation-start formng portion for separating a
~portion of a side of the filmnenber fromthe | am nate conposed of the

. prepreg and the filmmenber so as to forma non-bonded portion. Therefore,
can effect can be obtained in that when the filmnenber is separated from
the lamnate by the foll ow ng separating portion, the filmnenber can
“reliably be held. Another aspect clainmed in claim26.of the present

i nventi on hathatsarpréedetermined imgltilayer nsWstrate2@his hiotmedli ng

- portion incorporates a cutting portion for cutting the lamnate into sheets
~after the prepreg arkighe2 fshowsrethrstrncture obanEasentidl @irion of

- Therefore, an effect can be obtained in that a sheet -process is enabled in
the foll owi ngherberding pREREPN ok pilick | INFRYPOFA SR #n BAIX AL tFREMEERNt

. invention has structure_according to claim 23, in which, the bondi ng
“portion i ncoP’ﬁ%‘%?’%’,‘giﬁ°%%%r§i?\%‘l ?)cﬁ’ﬂ’brf’?h’é‘?fe%‘?’;v %W%r‘l’%’c}?%t%‘?mg

~portion for gL%éinof'Eggééfghcgoéikﬁgjéailers 31 and an injection
loading 32 provided with an absorber 32a and arranged to
perform conveyancé and insertion.

The pair of the preheating rollers 29 and the pair of
the bonding rollers 30 are heated to 80°C to 160°C by a
heater incorporating nichrome wire or a heating means using
electromagnetic induction and rotated at predetermined speed
in opposite directions.

The film members 18 made of PET, -paper or polyimde or
their combination are supplied and allowed to pass through
between the pairs of the above-mentioned;rollers which are
disposed vertically. The prepreg 17 made of epoxy glass,
epoxy aramide Or paper epoxy is conveyed'and injected between
the film membefs 18 by the injection loéding 32.

The prepreg 17 and the film mempers 18 are preheated
by the preheating rollers 29, and then-ﬁéated and pressed by
the bonding rollers 30 so as to be bondéﬂ:to each other.
Then, the prepreg 17 and the film membe¥§.18 are cooled and
secured befo;e'ang after passage through;the pair of the
cooling rollers 31. :

Since the bonding rollers 30 haﬁ‘breviously been

heated by the preheating rollers 29, the?bonding rollers 30
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end surface of the | am nate conposed of the prepreg and the fil m menber.
Therefore, an effect can be obtained in that an accuracy to align the
position of the lamnate in a foll ow ng process can be inproved. Another
aspect clainmed in claim28 of the present invention has a structure
caccording to claim23, in which the charging portion incorporates a

. squeegee and a thin-plate- like franme portion for holding the periphery of
-the laninate. Therefore, an effect can be obtained in that the

el ectrical | yacenahibe i tve qaitlel yl qesr foxtm dubired ing eevdre dtamelsteivelya Jasw i od
except for a charging process. Another aspect clainmed in claim?29 of the
present i nvetRmpRratwres structure according to claim23, in which the

. charging portion incorporates a printin%pbed whi ch i s capabl e of perform ng

~vacuum adsor pti on artiREesHeans hRANERP I dmto Blism e A dhien d il meshiars e
L aoen o B B ARSI SIS Bl i A e e B e L0
charged el ect i caldds SOIHEL Y AR % LA sl P il ' Sredeternined
tension is applied to the prepreg 17 in:%fperiod from heating
to cooling and fixing. As a result, ch&ége in the dimensions
of the laminate 19 can be stabilized. 'Méreover, creases and
waviness can be prevented.

In place of the cooling rollers 31, a cooling space
for air cooling may be emplofed. In pla&e of the preheating
rollers 29, a contact and stationary meéﬁs, such as a heéter
plate or a non-contact heating means, such as an infrared-ray
heater, may be employed.

A heét press or the like may be_employed to heat and
press the prepreg 17 and the film membefs 18 so as to bond
the prepreg 17 and the film members 18. :

Fig. 3 (a) shows a separation-start forming portion
of the bonding portion 1. A blade 33 méae'of steel of a
metal member and formed into a U-shape f?ﬁing side is
inserted between either portion of the'g?epreg 17 and the
film member 18 of the laminate 19 which'ﬁas successively been
conveyed. Thus, a non-bonded portion 34;of the_laminate 19
is formed. -

Fig. 3 (b) shows the cross section of the laminate 19

having the non-bonded portion 34 forme@iihereon. Since the
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the electrically-conductive paste is held between the hole in the |am nate
and the gas-perneabl e sheet. Another aspect claimed in claim30 of the
_present invention has a structure according to claim23, in which the
i charging portion incorporates a shearing and separating portion for
I shearing and separating the lamnate in a state in which the contact
surfaces of the am nate and the gas- - 16 - per neabl e sheet are
“mai ntai ned. Therefore, an effect can be obtained in that the charged
el ectrical | yfidmdmemberspa8t ereaninbetbennepetiontetepontion 34, separated

el ectrically-conductive paste is held between the hole in the | am nate and
| the gas- per nEzBmethrePreprao:t hdr hbpeéilw| memparsnll| 4nnthe senrhengedsent
i invention has a structure according to cl ai t he separating

portion for BEF&ASPi A FAB eRFlN¥eRBcheido ?%2thé2f%£iécﬁﬁgiﬁﬁp ﬁ%tiﬁge

LMo i ch B8 rehR! Lbgakhos RAS ELINoBRELES 15 PeSh Ee" Pdshee pgr Rt e

! Therefore, the film members 18 can reliably be separated.

; A grodve (not shown) may be formed in-a portion of
each of the bonding rollers 30 to form a portion which does
not heat and press the pfepreg 17 and the film members 18 so
as to form the non-bonded portion 34.

If the laminate 19 is drawn by, for example, rollers
having knurls (not shown), the non-bonded portion 34 can be
formed.

Fig. 4 (a) shows the structure of essential portions
of a cutting portion 37 and :an end-surface cutting portion 38
of the bonding portions 1 and 6. A pair of rotative feeding
rollers 35 moves and stops the laminate 19. A cutting blade
36 which is able.to vertically move cuts the laminate 19 when
the rotation of the feeding rollers 35 is stopped. Then, the
laminate 19 is conveyed by a conveying unit 39b, such as a
belt conveyor. Then, an end-surface cuﬁting portion 38
composed of a punch 38a and a die 38b cuts a portion of an
end-surface of the laminate 19, as shown in Fig. 4 (b), so
that a cut portion 19a is formed.

Finally, a movable ejection loa@ing 39 having an
absorber 39a and so forth.and arranged to convey and insert

the laminate 19 is used to extract the laminate 19. Thus,

- 23 -



portion. Therefore, an effect can be obtained in that the viscosity of the
~résin of the lam nate can be | owered and the filmmenber can easily be
cseparated in the follow ng separating portion. Another aspect clained in

. claim32 of the present invention has a structure according to claim 23,

. further conprising a holding frane for alternately stacking the |am nates
each having the hole into which the electrically- conductive paste has been
- charged or the adhesive |ayers each of which is obtained by separating the
- fil mnmenber theompemation roft elebanglimige pegitd dmtlo ishicomptlieded.ectrical | y-
conductive paste has been charged so as to hold and convey the | am nates or
t he adhesi ve | ayer s Whgfetdiepodamingtef A8ctisc dochdedhin the fRldRwinghe

el ectrically-conductive paste having viscosity can be held and conveyed

whi | e undesiREANSST ARt FoWR i FiG-hdr (Qlemithe ilgmp@&ra_tlgp L8

Anot h | ai [ | aj f th
nother asp(?:cctmmcon Iyn%%rlporcmeag'rgy?’%r%ngtin% par %si%ntwb or the like into

contact with the cut pottion 19a. Thus, the'locating
accuracy can be improved.

The cutting portion 37 cuts the laminate 19 into
sheets. The sheet process can be performed in the following
process, thus causing advantages to be realized in that the
type of the product can easily be changed and small-size lot
can easily be manufactured.

To cause the cutting blade 36 to cut the laminate 19,
the feeding roller 35 are turned on and stopped. If a pair
of rotary cutters 40 each having a rotative cutting Slade 40a
formed on the outer periphery thereof is operated as shown in.
Fig. 4 (d), the laminate 19 in a continuously conveyed state
can be cut.

Fig. 5 shows the structures 6f essential portions of
the hole machining éortions 2 and 7. A movable injection
loading 41 having an absorber 4la and so forth and structured
to convey and insert the laminate 19 places the laminate 19
on the upper surface of an XY-table 42.

On the other hand, a laser beam 44 emitted from é
laser oscillator 43 is divided to predetermined positions in
the movable range of a galvano mirror 45. Then, the laser

beam 44 is converged by an f0-lens 46 so as to be applied to
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I nvention has a structure according to claim23, further conprising a
drying portion for renoving water fromthe adhesive |ayer from which the

. fil'm nmenber has been separated or the doubl e-sided substrate. Therefore, an
- effect can be obtained in that water which causes interlayer separation to
- take place when the resin is hardened in the follow ng process is renoved.

- Anot her aspect clainmed in claim 34 of the present invention has a structure
raccording to claim?23, in which the lam nating portion or the multilayer

| ami nati ng porprexetesninedipesiteiqn ererithes d gaimaten ¥borsaahatnghehdiole
adhesive layer, fromwhich the filmnenber has been separated, or the

doubl e- si de’P simsformednot to absorb noisture. Therefore, an effect can be
obtained in that water which causes interlayer separation to take pl ace

"when the resin is hdthRdde PRAGESS |G ol g ddie movgble
Enbodi ment Referri tqQq Fig.. 1, an adhesi\ye-|ayer formn ortion 5 forns
and suppl i esraéfg%oé&i% |£§ﬂéfar?2 ¥ één%%&e@? zfqlﬂﬂqt%%ﬁezgyertq‘seu&'r at e,

Lgle eadhesi Vefa{baflee r4i Oirsmnpoq/é)d) rt‘foi osneqSuein Ci.%rl&%r %[é%r?n Q:%%d ipri%c%osrst | o 1 a
forming a predetermined number of the holes 20 in the overall
surface of the iaminate 19 in a stepped manner. Finally, a
movable ejection loading 47 having an absorber 47a and so
forth and structured to convey and insert the laminate 19

- extracts the laminate 19 from the XY-table 42.

Fig. 6 shows the structures of essential portions of
the charging portions 3 and 8. Each of the charging portions
3 and B incorporétes a movable injection loading 48 having an
absorber 48a and structured to convey and insert the laminate
19; and a frame portion 51 having, on the upper surface
thereof, eiectricaliy-conductive paste 53 and squeegee 52
which is able to ﬁove horizontally and secured to a frame
51la, the frame portion 51 being capable of moving vertically
and formed into a thin-plate-like shape. Moreover, a sheet
conveying portioﬁ 54 incorporating a supply reel 50a made of
resin and arranéed:to supply a gas-permeable sheet 50, a
winding reel 50b: guide .rollers 50c and 50d and a printing
bed 49 having the_gas-permeable sheet 50 slidably disposed on
the upper surface thereof is provided. 1In additioﬁ, a
shearing and separating portion 55 incorporating a shearing

chuck 56 which is capable of moving horizontally, a printing
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machi ning portion 2, a charging portion 3 and a separating portion 4. In

t he bonding portion 1, filmnmenbers 18 nmade of pol yethyl ene terephthal ate
(heteinafter called "PET"), paper - 18 - or polyinde or their

~conbi nation are bonded to prepreg 17 made of epoxy gl ass, epoxy aram de or
- epoxy paper by heat welding or ultraviolet-ray hardening. Thus, a |l am nate
19 is fornmed. Then, in the hole machining portion 2, a predeterm ned nunber
~of holes 20 are formed at predeterm ned positions of the |lam nate 19
~conposed of béd 49 ewhigh 1¥s avapalhke fof rpemcidmoning Sraguun | asmriteizan ora a
~drill. Then, electrically-conductive paste 21 is, by a neans, for exanple,
a squeegee, hevahle eiechiontiradingsdhchavningan abserken iy antk chargi ng
portion 3. Then, the filmnenbers 18 are, in the separating portion 4,

separated frofEFHEITe HRIEPARE AN AN SR starinair il A0S & or ned.

conveying unit 57b,_such as a belt conveyor are provided.

The laminate 19 having the holes formed therein is,
by the injection loading 48, placed on the gas-permeable
sheet 50 disposed on the upper surface of the printing bed
49. Then, the frame portion Si is moved downward so that the
outer portion of the laminate 19 is pressed and held.

When the squeegee 52 is moved horizontally, the
electrically-conductive paste 53 is charged into the holes 20
formed in the laminate 19.

After the charging.process has been completed, the
squeegee 52 is used to move the residual electrically-
conductive paste 53 to the upper peripheral portion of the
frame portion 51. Then, the frame portion 51 is moved so as
to be separated from the laminate 19.

Since the gas-permeable sheef 50 is moved as a result
of the operatién of the sheet conveying portion 54, the
laminate 19 is conyejed while the laminate 19 being placed on
the gas-permeable sheet 50.

Therefore, the electrically-conductive paste 53
charged into the holes 20 formed in the laminate 19 is
conveyed such that the outer portions of the electrically-
conductive paste 53 is surrounded by the holes 20 of the

laminate 19 and the lower portions of same are surrounded by
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A doubl e-side-substrate form ng portion 16 arranged to perform an

~individual process is structured to formand supply a doubl e-si ded

. substrate 25. The doubl e-si de- substrate form ng portion 16 incorporates a

i lam nating portion 10, a resin hardening portion 11 and a pattern form ng

~portion 12 which are added to a bonding portion 6, the hol e nachining
portion 7, the charging portion 8 and the separating portion 9 structured

simlarly to those in the adhesive-layer formng portion 5. An adhesive

" layer 22a i sHergast-parrmeghle sheathiddh is the sanme as that perforned in the

- adhesi ve-layer formng portion 5 such that the lamnating portion 10

. laninates el ectri calTheordmantion ¢ff the leading enshedr the Lamdpage. 199 -
“the two sides qf the adhesive | ayer 22a._ The rﬁfin hardeni ng portion 11
| perforns hedid MekthPipreserring chugls ¥ fe N SReaING 1309 SEPATES 1NGat
the resin of ShE RN YY P Gled e ANSNS ARE F s Jdsisde U
. the prepregPPFY ¢ and:’ 4 Y
| direction whilégthe laminate 19 being in contact with the
gas-permeable éiéet 50. Then, the laminate 19 is separated
from the gas-pééﬁeable sheet 50.

| As a réépit, adhesion of the electrically-conductive
paste 58 to théfgas-permeable sheet 50 can be minimized.

Then, ﬁﬁ§3ejection loading 57 is operated to extract
the laminate féjfrom the charging portiohs 3 and 8.

Fig. 7J§h6ws the structures of essential portions of
the separating}portions 4 and 9. Each of the separating
portioﬁs 4 and?ﬁ-inco:porates a movable electrically-
conductive pasﬁé 58 having an absorber 58a and structured to
convey and insé;t the laminate 19; a conveyor 59 made of a
heat-resisting;ﬁ;terial; a heating portion 60 disposed at an
end of the con#éfbr 59 and comprising a circulating and hot
furnace or an ipﬁfared—ray furnace; a pair of film-member
chucks 61 for_ﬁélding the leading end of the film members 18;
a laminate chuék 62 disposed on the outside of an outlet
portion of the?§eating portion 60 and arﬁanged to hold the
leading end pfffhg.adhesive layer 22; a iaminated holding
frame 64; and Qsmovable ejection loadingiﬁ3 having an

absorber 63a and structured to convey anﬁ insert the laminate

19.
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firmy joined to the electrically-conductive foil 23. Then, the pattern
formng portion 12 forns a predeterm ned el ectrically-conductive pattern 24
on the electrically-conductive foil 23 by etching or the like so that a
. predet erm ned doubl e-sided substrate 25 is fornmed. An apparatus for
~manufacturing a nmultilayer substrate incorporates the adhesive-Iayer
:formng portion 5 and the doubl e-si de-substrate form ng portion 16. In
~addition, a nultilayer |am nating portion 13, a resin hardening portion 14
~and an out er-| ayer - jthe ckaminats nl;;pkﬁ tinject@d rintRidde envevary ey
above-nentioned portions. The nultilayer |am nating portion 13 bonds
el ectri cal | (ARIRRAART \AP3IING BB 89, @F Lo R R |on (the ironvRYE s of
t he doubl e-sjided substrate 25 rough t he adhesive | ayers . .Then,, the
tosin har de TR IR SHIVEY TS T EPSARSr dRe HatIAYS (0 (iF peiitbae
- heating and pressi,ng ,so that the resin of the prepreq of the adhesiy
ayers 20 i SHES dMEdeating RIREL6m e i Bt T Fasy HHFakEtce o
the electricg guconductive foil 26. Then, the outer-layer-pattern form ng
portion 15 forns' a predetermnined el ectrically-conductive pattern 27 on

When the laminate 19 is heated to 50°C to 80°C, the
viscosity of the resin in the laminate lé is lowered. Thus,
the film members 18 can easily be separated.

At a position adjacent to the 6utlet portion of the
heating portion 60, portions of the film members 18 in the
non-bonded portion 34 at the leading end of the laminate 19
formed by the end-surface cutting portioh 38 of the
separation-start'forming portion are held by the film-member
chucks 61 from the two sides of the filmﬁmembers 18.
Moreover, the portion of the laminate 19 in the non-bonded
portion 34 is heid'by the laminate chucks 62. Then, the
three chucks are moved in three directions so that the
laminate 19 is separated into two film ﬁémbers 18 and the
adhesive layer 22. |

Then, the adhesive layer 22, from which the film
members 18 have been separated, is extrgpted by the ejection
loading 63 so as to be alternately stacﬁéd by using the
holding frame 64._ : |

The holding frame 64 has a strué#ure to hold only the
peripheral portion of the adhesive layer;22. Thus, the

electrically-conductive paste 53 havinQ %iscosity can be held
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the electrically-conductive foil 26 by etching or the like so - 20 -

that. a predeterm ned nultilayer substrate 28 is formed. Fig. 2 shows the
;structure of an essential portion of the bonding portion 1 which
,incorporates a pair of rotative preheating rollers 29, a pair of rotative
bonding rollers 30, a pair of rotative cooling rollers 31 and an injection
. l.oading 32 provided with an absorber 32a and arranged to perform conveyance
~and insertion. The pair of the preheating rollers 29 and the pair of the

' bondi ng rol | and egnaenedeuhéaetgosn{aef-r«]a% the1edpetricably=conductive

i ncorporating nichrome wire or a heating neans using el ectromagnetic
i.nducti on anBagbeaPddwithppagtherehemelbeds PRLBEPBEPYRNEPHecti ons. The

filmnmenbers 18 nade_of PET, paper. or polyinde or their conpination, are
suppl i ed and al | owedt®: p $§h$ﬁ$dﬁﬂﬁ %EFQ%Eﬁr?h%£p%?r§s§ﬁn?+ﬁi]P°rtl°n of
aove- ment i oneg. & ohkepSribse81 folli$508RY YEPAESRLLY pdPEsBEPS Ofnd Ty M
of epoxy gl asSs; -

The adhesive layer 22 and the holding frame 64 are

alternately stacked, and then introduced inte a drying
furnace 65 using hot air or infrared rays by a conveyor 66
made of a heat resistiné material. Thu#, water which causes
-interlayer separation to take place when the resin is
hardened in thelfollowing process can be removed.

Fig. 9 shows the structure of an essential portion of
the laminating portion 10. The dried adhesive layer 22 is,
in a state in which the adhesive layer 22 and the holding
frame 64 are alternately stacked, pneserved in a moisture
preventing portion 67 in which low humidity is maintained,
the adhesive layer 22 being preserved for a predetermined
period of time iﬁmediately before the laminating process is
performed.

A movable injection loading 70 having an absorber 70a
and structured to perform conveyance and insertion initially
places, on a plate 71 made of a metal material or a ceramic
material, a pressing plate 69 in the forh of a stainless
steel plate. Then, electricallyfconductive foil 68, which is
copper foil or the like, the adhesive layer 22, the
electrically-conductive foil 68 and another pressing plate 69

are placed. The above-mentioned placing operation is
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epoxy a am de or paper epoxy is conveyed and injected between the film
menbers 18 by the injecti-on |oading 32. The prepreg 17 and the film menbers
- 18 are preheated by the preheating rollers 29, and then heated and pressed
~by. the bonding rollers 30 so as to be bonded to each other. Then, the

- prepreg 17 and the filmnmenbers 18 are cool ed and secured before and after

' passage through the pair of ‘the cooling rollers 31. Since the bonding
rollers 30 has previously been heated by the preheating rollers 29, the

- bondi ng rol | xeped@ted $everal timesble to quickly perform bonding even at -

. relatively low tenperatures. Since tension control (not shown) of the film
| menbers 18 is perf orSinFe tha @adhesdvmclayeri2d s cpintadnadl inisilav- s

: al ways applied to the filmnepbers 18, the predeternined tension js applied
' to the preprifpidity, ROFetoBAR (Ehe H%%%?W‘?&%‘b?‘?‘h’g“%rﬁ?#%&’hgm & a

' result, change in the di nensions . i
; éhat the a es{%é igyer 22 does not absorb moisture

immediately befé:e the laminating process, the adhesive layer
22 does not abso:b water which causes interlayer separation
when the resin is hardened in the following process.

Fig. loléhows the structure of an essential portion
of the multilayef:laminating portion 13. The adhesive layer
22 and the double-sided substrate 25 whiﬁh have been driéd in
the previous pr¢¢éss and the holding frame 64 are alternately
stacked so as to be preserved in the moisture preventing
portions 72 and 72a.

| A moveabie injection loading 75fhaving an aﬁsorber
75a and structufed to perform conveyance and insertion
initially places.a pressing plate 74 in the form of a
stainless steel plate on a plate 76 placed on an XYf-table 77
aﬁd made of a mgtgl material or a ceramic material. Then,
electrically cdndﬁcfive foil 73, which is copper foil, and
the adhésive layer 22 are placed. |

Then, aﬁﬁfdéntification mark (not shown) provided for
the adhesive.lajer 22 is detected by a Eamera 78 disposed at
an upper position. Then, an identification mark (not shown)
of the double-sided substrate 25 is detécted. Then, the XY8-
table 77 is aligned to a position at which alignment to the

above-mentioned identification mark is ﬁade. Then, the .
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of the {am nate 19 can be stabilized. Mreover, creases and wavi ness can be

prevented. In place of the cooling rollers 31, a cooling space for air

cooling may be enployed. |In place of the preheating rollers 29, a contact

. and stationary nmeans, such as a heater plate or a non-contact heating

" means, such as an infrared-ray heater, nmay be enployed. A heat press or the
| i ke may be enpl oyed to heat and press the prepreg-17 and the fil m nenbers

18 so as to bond the prepreg 17 and the filmnmenbers 18. Fig. 3 (a) shows a

separ at i on- sinjectionn keading i th i qperakediitr laminake thea davhle-gEidadie

of steel of a netal nenber and formed into a U-shape facing side is

I nserted bet%%kﬁF%ﬂ??u§51m3rtion of the prepreg 17 and the fil m nenber 18 of

:the laminate 19 which has Ssuccessively bheen conyeyed. .Thus, a .non-bonded
- portion 34 of the Iéﬁ}% éﬁﬁ“j Ty .t“l’f?’b.m%r\ii tﬂid%r?%lé’ﬁoé?y?&ction

| ,? L et flezlzafri r‘?i e.i.s]'gde aé/citnech,t he¢n$ ({r}iebnoq:qleed M-téa%ﬁe?’%'; O.i.rsm:"aq.J'.tgr}leerd3 ¥W a Since
position at which_tﬁe alignmeﬁt to the identification mark of
the placed dou@le;Sided substrate 25 is made. Then, the
injection loadingj75 is operated so that the adhesive layer
22 is laminated. |

Then, the electrically cbnductiﬁe'foil 73 is placed,

and then another pressing plate 74 is finally placed. The

above-mentioned placing operation is repeated several times.

Since the adhesive layer 22 and the double-sided
substrate 25 are preserved in a low-moisture portion so that
they do not absorb-moisture immediately before they are
stacked, water whigh causes interlayer separation to take
place when the-resin is hardened in the following process
cannot be absotbea.

Then, the processes in ehe above~mentioned resin
hardening portioﬁi;§ and the outer-layer-pattern forming
portion 15 are.peifeimed so that the multilayer substrate 28
is manufactured.

Second Embodiment _

Fig. 11:is a diagram showing the structure of an

essential portion of an adhesive layer eccording to a second

embodiment of the present invention.
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filmmenbers 18 are, in the non-bonded portion 34, separated fromthe

prepreg 17,

the filmnmenbers 18 in the non-bonded portion 34 can easily be

_held when the foll ow ng separating portion separates the filmnenbers 18

i fromthe lam nate 19. Therefore, the filmmenbers 18 can reliably be

" separated. A groove (not shown) nmay be formed in a portion of each of the
bonding.rollers 30 to forma portion which does not heat and press the
prepreg 17 and the filmmenbers 18 so as to formthe non-bonded portion 34.
If the laminate 19 iSimikamlypyto fthe efdarst esmbadiment hathepppardtug not

shown) ,  the non-bonded portion 34 can be forned. Fig. 4 (a) shows the

structure ofincerperatesoprehestbrg areliersg’Horke %m5e%w andface
. cutting portion 38 of the bonding portions 1 and 6, A pai r rotative
_feeding rol | @pal %gnm?elseréﬁdﬂlstog%‘he mmlmwa% qull%r%ulfl.%rgdbmﬁie 36

“which is able t ert e c ts 9 en the rotation of
‘ th:a feladl ng PP H\{% of % %@V n%o"\?# neR 91% (I:betcﬁ’l\/}é%/%ftﬁllby a

conveyi ng un1t 39b such a

incorporating nléhrome wire or a heating means using

electromagnetic induction, the preheating rollers 79 and the

bonding rollers 80 being rotated at predetermined speed.

Film members 18 similar to those according to the

first embodiment are supplied and allowed to pass through the
above-mentioned pairs of rollers disposed vertically.

Prepreg 17 is, similarly to that in the first embodiment,
inserted between the film members 18 by a movable injection
lJoading 99 havingdén absorber 99a.and sttuctured to perform

conveyance and insertion.

The prepreg 17 and the film members 18 are preheated

by the preheating rollers 79, and then heated and pressed by
the bonding rollers 80 so as to be bonded to each other.
Then, the preprég_17 and film members 18 are cooled and
secured by the.pair of the cooling rollers 81 and at the

front and rear portions of the cooling rollers 81.

Then, a laser beam 83 emitted from a laser oscillator

82 is scanned by a polygonal mirror 84 which is rotated at
high speed, and then allowed to pass thtough an fO-lens 85
and a telecentfic optical system 86. Tﬁhs, the laser beam 83
is converged to a predetermined position of the adhesive

layer 19 so that a hole 20 is formed.
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belt cenveyor. Then, an end-surface cutting portion 38 conposed of a punch
38a and a die 38b cuts a portion of an end surface of the [am nate 19, as
shown in Fig. 4 (b), so that a cut portion 19a is formed. Finally, a

. novabl e ejection | oading 39 having an absorber 39a and so forth and

. arranged to convey and insert the lamnate 19 is used to extract the

: lami nate 19. Thus, - 23 - t he operation of the bonding portion 1 is
conpl eted. When the lamnate 19 is located in the foll ow ng process as
shown in Fig. 4 (c)Whemethgcappigcapderat Pénthe ééﬁﬁﬁnb?apegﬁoﬁnédtb9
bringing a pin 19h or the Iike into contact with the cut portion 19a. Thus,

the Tocati n@PEEEHETYy OfatBe PRAF: BFcFheThEoEdNg Xg1AGKEi 84 §PrcEPRVENdng

| amnate 19 o QlIZELY ylheSCL B 0ceaRca0, b8 BLEOLIEE LEMLA® ooy e

of the prodygh 3 #3%y. )Sp_%;%a%%ﬁg%%%%%’iﬁ%ﬁih%?b,'eOtperfomed.

" The ho;izOntal movement and operation of a squeegee

90 similar to thét according to the above-mentioned
embodiment causé;electrically-conductive.paste 91 to be
charged into thé*holes 20 formed in the adhesive layer 19,
which has beeniqbnveyed onto roller 88 for a gas permeable
sheet 89 fed frém a supply reel 88a, wound around a
cylindrical-rollér 88 and arranged to be wound around a
winding reel 88b;

Then, thg adhesive layer 19 is heated to 50°C to 80°C
in a heating portion 92 structured similarly to the above-
mentioned embodi@ent so that the viscosiﬁy of the resin of
the adhesive layér 19 is lowered. Thus, the film members 18
cannot easily bérseparated. Then, the film members 18 is
wound aroﬁnd a p&ir of winding portién 93. The adhesive
layer 19 is ext;écted by a movable ejection loading 94 having
an absorber 94ag§nd structured to perform conveyance and
insertion. o

Althoughfthe above-mentioned description has been
made about the gf;ucture that the laminété 19 is in the form
of sheets, the iaminate 19 may be in the form of a continuous
member. In the £bregoing case, the injection loading 99 and

the ejection loading 94 are not required.
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can easily be manufactured. To cause the cutting blade 36 to cut the
.lamnate 19, the feeding roller 35 are turned on and stopped. |If a pair of
_rotary cutters 40 each having a rotative cutting blade 40a formed on the
~outer periphery thereof is operated as shown in Fig. 4 (d), the lam nate 19
in a continuously conveyed state can be cut. Fig. 5 shows the structures of
essential portions of the hole machining portions 2 and 7. A novable
i njection |oadi.ng 41 ‘having an absorber 4la and so forth and structured to
convey and insert tHef |the rdmeliy poantson 185 | athendiod el Snawh intingumoert ion
surface of.an XY-table 42. On the other hand, a | aser beam 44 enitted from
a laser osci%6 atthe haxginyiphxtian #%edandritheppasd tingh partidre Yovabl e
range of a galvano mirror 45. Then, the | aser beam 44 is caonverged by an
flerr]-I ens%&%’%@h%f?@% Rrgsessing timing, a buiferetsich ff HAANGSEHh on

the | am nat e 8 2 tnpa%; geh?df‘s%o?sed among the processes.

Industrial Appliéability

As descfﬁbéd above, according to the present
invention, an &pparatus for manufacturing a double-sided
substrate and a ﬁultilayer substrate can be provided which
has a fine and élean-manufacturing pfoceés, which exhibits an
excellent mounting efficiency and which does not require a
plating process;}énd'an apparatus for manufacturing an

adhesive layer idr use in the above-mentioned substrates can

be provided.
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20 is forned. Wen the process for formng the hole in the novable-range—
for the galvano mirror 45 has been conpleted, the XY- table 42 is nove :
sequentially performthe process for forming a predeterm mmm um“\t\“g :
holes 20 in the overall surface of the lam nate 19 in aism RS
Finally, a novable ejection |oading 47 having an absorber A7a°and so forth
and structured to convey and insert the lamnate 19 extracts the | am nate
19 fromthe XY-table 42. Fig. 6 shows the structures of essential portions
of the charging portions 3 and SWHREcRASoFLARMEPhAFgi ng portions 3 and 8
I ncorporates a novable injection | oading 48 having an absorber 48a and

structured to convey and insert the lamnate 19; and a frane portion 51
havi ng, on & i cal | y-conquctive paste 53 and

he upper surface, thereof, elect
Squeegee 52hi ch | 81aBPBAFBLHE, EORGIADBEASHIT AN P8 RIPERIYS LaYPRm 51a
the frane pgg&égg ?ﬁ bei ng capable of noving vertically and forned into a
thin-plate-TI sﬁapgf Mor eover, a sheet conveying .portion 54 incorporating

ZsofPLY o8, pEARLEBopt R nALARIACH LA AUABRY So0RRRELITSR <
hole machining portion for forming a hole at a predetermined
position of a laminate composed of the prepreg and the film
member; a charging portibn for charging électrically-
conductive paste-into the formed hole in the laminate which
is composed of tﬁe prepreg and the film member; and a
separating portion for separating the film member from the
laminate having the hole into which the electrically-
conductive paste has been charged.

2. An apparatus for manufacturing-anﬂadhesive layer
according to claim 1, wherein said Bonding portion
incorporates a préheating portion for preheating the prepreg
and the film memb;r, a heating portion for bonding the
prepreg and the fili;member to each 6ther and a cooling
portion for cooling and securing the prepreg and the film
member.

3. An apparatus for manufacturing'an.adhesive layer
according to claim 1, wherein said bonding portion
incorporates a separation—sfart forming pértion for
separating a porﬁion of a side of the fiiﬁ member from the
laminate composed of the prepreg and the'film member so as to

form a non-bonded portion.
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bed 49<having the gas- per meabl e sheet 50 slidably disposed on the upper
surface thereof is provided. In addition, a shearing and Separating-pertion

55*i ncorporating a shearing chuck 56 which is capable;. ng

“ horizontally, a printing - 25 - bed 49 which |scaﬂmmm ” ng
- vacuum absor ption, a novabl e ejection |oading 57 having an ak a and
: structured to convey and insert the lam nate 19 and ‘a conveying unit 57b,

. such as a belt conveyor are provided. The |aninate 19 having the hol es

: formed therdi.n is, Bn apparatust for meawifagtuging apcadbRsiNe da¥eper neabl e
. sheet 50 disposed on the upper surface of the rintiing bed 49. Then, the

~ frame porti @FRrIingniive ¢ ladfndar ¥hegedmaSadre 3dngp PPEEIRT0f t he

| aminate 19 is pressed and hel d. Wen th ee .52 i d__. .
nor | zont al | yiNAGRPORALES: i AYLFAOGHBOEIRD % SUREiRG Hhe JBRIPALS tREC

hori zont al _ _ E
Rl etad eheets after TR Prepre ‘and’ens" 1T - hA08° belh® pBEER

to each other. _

5. An apparatus for manufacturing éﬁiadhesive layer
according to claim 1, wherein said bondiﬁé portion
incorporates, in the final portion thereaf, an end-surface
cutting portion for cutting a portion of?an end surface of
the laminate composed of the prepreg'anQ“the film member;
6. An apparatus for manufacturing aq adhesive layer
according to claim 1, wherein said charging portion
incorporates a squeegee and a thin-platé;like frame portion
for holding the periphery of the laminaﬁé, '

7. An apparatus for manufacturing ah adhesive layer
according to claim 1, wherein said chargﬁng portion
incorporates a printing bed which is caégble of performing
vacuum adsorption and a sheet conveyingﬁﬁortion for conveying
the laminate placed-through a gas-permeé?le sheet on said
printiné bed byfcdnveying said gas-perﬁeéble sheet.

8. An apparatus for manufacturing &ﬂ'adhesive layer
according to claim 1, wherein said charéing portion .
incorporates a shgaring and separating éértion for shearing
and separating the laminate in a state-iﬁﬂwh;ch the contact
surfaces of the laminate and the gas-peéﬁéable sheet are

maintained.
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squeegee 52 is used to nove the residual electrically-" conductlve 1@ﬁe 53
t he

to the upper peripheral portion of the frame portion “““\\
portion 51 is noved so as to be separated fromthe Ia

gas- perneabl e sheet 50 is noved as a result of the opeﬁatFonLof t he sheet

- conveying portion 54, the lamnate 19 is conveyed while the | am nate 19

- being placed on the gas-perneabl e sheet 50. Therefore, the

- electrically-conductive paste 53 charged into the holes 20 forned in the

~ laminate 199i.s convapedpparatusafor manpufactpoingoas adhesivel bayercal | y-
conductive paste 53 is surrounded by the holes 20 of the |amnate 19 and
the | ower pareprAdngf toamdaimelsuvhenniadsayd- separatinghpoghiopefarabl e
sheet 50. Then, a portion of the leading end of _the lampate 19 is held by

a shearing ERBEEaEGHEf tbﬁefsh@amﬁmaeanare@psmt LAGLipeEe BAVERY the hete

relatively npoved he. conyeyan
y into whlc the ele trgcally-conductlve paste has been charged

incorporates a heating portion.

10. An apparatus for manufacturing an adhesive layer
éccording to claim 1, further comprising a holding frame for
alternately stacking the laminates each having the hole into
which the electrically-conductive paste has been charged or
the adhesive layers each of which is obtained by separating
the film member from the laminate having the hole into which
the electrically-conductive paste has been charged so as to
hold and convey the laminates or the adhesive layers.

11. An apparatus for manufacturing a double-sided
substrate, comprising:

a bonding portion for bonding a film member to
prepreg; a hole machining portion for forming a hole at a
predetermlned pos1tlon of a lamlnate composed of the prepreg
and the film member; a charging portion for charging
electrically-conductive paste into the formed hole in the
laminate which is composed of the‘prepreg and the film
member; a separating portion for séparafing the film member
from the laminate _having the hole into which the
electrically—conductive paste has been charged; a laminating
portion for laminating electrically-conductive foil to two

sides of the adhesive layer from which the film member has
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directiron while the lamnate 19 being in contact with the gas-perreable’
: shqet 50. Then, the lamnate 19 is separated fron]thf"ﬂﬂﬂuﬂfl‘“ heet
: 50." As-a result, adhesion of the electrically-conducti ﬂﬂg 'Eﬂﬂhe
. gas- perneabl e sheet 50 can be nmininized. Then, the ejeétibn todding 57 is
- operated to extract the lamnate 19 fromthe charging portions 3 and 8.
. Fig. 7 shows the structures of essential portions of the separating
. portions 4 and 9. Each of the separating portions 4 and 9 incorporates a
novabl e el ed99% H9BAratGtHu@E itRs iy frardsing, ipey tdenafos hardsgunanadesin
structured to C%%ée and insert the lamnate 19; a conveyor 59 made of a
heat - r esi st iHg t taghesive, kayanin@nshd iRAFIEF i tFaaY RoTtdam s the
conveyor 59 and conprising .a circu] ating and _hot furnpace or an.infrared-ray
Curnace o (IS A ERSHBRSETA B S e - R o BRE S ol SPe he
filmmenbers ; Lhate chyck 62 di.sposed on the outside of an outl et
portion of t%l(]ae%r%gt‘%aaa} ﬁgroﬂ %E‘}(‘fea (?J‘J'r‘r anged to hold the | eading end of
the adhesivegJ ayer ; |_aJri, nat Igi 64; _ | e ejection
| oadi ng 63 hgbing a%gag%gP%§%%%3§g§2§ash?%@%&%gggté 8%%@%% ggég?nsert t he
| am nate substrate according to claim 11, wherein said bonding portion
incorporates a pfeheating portion for preheating the prepreg
and the film member, a heating portion for bonding the
prepreg and the film member to each other and a cooling
portiop for cooling and securing the prepreg and the film
member.
13. An apparatus for manufacturing a double-sided
substrate according to claim 11, wherein said bonding portion
incorporates a separation-start forming portion for
separating a portion of a side of the film member from the
laminate composed of the prepreg and the film member so as to
form a non-bonded portion.
14. An apparatus for manufacturing a double-sided
substrate according to claim 11, wherein said bonding portion
incorporates a cutting portion’for cutting the laminate into
sheets after the prepreg and the film member have been boded
to each other.
15. An apparatus for manufacturing a double-sided
substrate according to claim 11, wherein said bonding portion

incorporates, in the final portion theredf, an end-surface

cutting portion for cutting a portion of an end surface of
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19. - 27 - The laninate 19 is injected into the coqxgyonw59“bV”TﬁTécting
i | oading 58 so as to be placed on the conveyor 59. Wén the

‘ C 9is
| operated, the laminate 19 is injected into the heatip m\\\\ﬁﬁw
- allowed to pass through the sanme. Wen the Ianinate}gg“ R fso0*
. 50[err]Cto 80[err]C, the viscosity of the resin in.the IFamnate 19 is

. l.owered. Thus, the filmnenbers 18 can easily be separated. At a position
~adj acent to the outlet portion of the heating portion 60, portions of the
fil m menber sthe lamipateceompesed @brihe Pxepreg tand | theli Higle memnder he

| ami nate 19 forned by the ‘end-surface cutting portion 38 of the

separation-st@rt for RPRAFALWH ok nanufagtuiag g douisnsidakks 61 from
the two sides of the fil mnenpbers 18 Moreover, the portion of the |am nate

19 in the notRpgHEREe p%‘F‘E‘i"yl tQ Gl pil £ HNSLRATh AL IRRAEIIT  Then,

the portion iqéorpq;étes a squeegee and a thin-plate-like frame

portion foi”ho;éing the periphery of the laminate.

17. An“appa?étus for manufacturing a double-sided
substrate-&ccbréing to claim 11, whereiﬁ said charging
portion incor?@ééﬁes a printing bed which is capable of.
performingfyacﬁﬁﬁ}adsorption and a sheet conveying portion
for conveying t#§_laminate placed through a gas-permeable
sheet on saidﬂpfihting bed by conveying said gas-permeable
sheet. .

18. An-appaﬁétus for manufacturing aldouble-sided
substréte accor&iﬁg to ciaim 11, wherein 'said charging
portion incotpé%?;es a shearing and separating portion for
shearing and segé%ating the laminate in a state in which the
contact su;facégfgf the laminate and the gas-permeable sheet
are maintained. |

19. An -'appagéf;.us "for manufacturing a double-sided
substrate aécoﬁd;ﬁg to claim 11, wherein said separating
portion for:sepa éﬁing-the filﬁ member from the laminate
having the holngﬁto which the electrically-conductive paste
has been chargeﬁfincorporates a heating portion.

20. An-apparétus for manufacturing a double-sided
substrate aécogqiﬁg to claim 11, furthér comprising a holding
frame for alterﬁétely stacking thg laminates each having the

- heet Has Been Reﬁac,ed
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t hree ghucks are noved in three directions so thaf the | u“s
t he

. separated into two filmmenbers 18 and the adheéiveL“U ﬂE& iﬁ
. adhiesi ve layer 22, fromwhich the filmnenbers 18 ‘ha\ ated, is

" extracted by the ejection loading 63 so as to be alternately stacked by

: using the holding franme 64. The holding franme 64 has a structure to hold

- only the peripheral portion of the adhesive |ayer 22. Thus, the

el ectrically-conductive paste 53 having viscosity can be held - 28 - and
conveyed whi heleohntetwhichhthe| etectritally WELEVR RREEE 3hAF (PEeMot her
elenment is being prevented. Fig. 8 shows the structure of an essenti
portion of achayged Qﬁrth%na¢b¢$bmﬁnbaY%Ess%%%Pa?fﬁghbﬁ?t+%n§bﬁabﬂﬂagpyThe
- adhesive layer 22 and the holding frame_64 are a ternatelx stackg%é 5&2
" then introdué@BaFaténg Bhei AL Fember cErem; FS ntAmERR Lo PN PEr BT 1 AV by

@ conveyor 66 .o which the electrically-conductive paste has been charged

so as to hold and convey the laminates or the adhesive
layers.

21. An appératus for manufacturing a.double-sided
substrate according to claim 11, further comprising a drying
portion for removing water from the adhesive layer from which
the film member has been'separated.

22. An apparatus for manufacturing a double-sided
substrate according to claim 11, wherein said laminating
portion has a moisture preventive portién for causing the
adhesive layer, from which the film member has been
separated, not to absorb moisture.

23. An apparatus for manufacturing a multilayer
substrate, comprising: a double-sided-substrate forming
portion incorporating a bondiﬁg porfion for bonding a film.
member to prepreg, a hole machining po:tion for forming aj
hole at a predetermined position of a laminate composed of
the prepreg and the film member, a charging portion for
charging electricaily—cgndﬁctive paste into the formed hole
in the laminate which is composed of the‘prepreg and the film
member, a separatihg.portion for separéiing the film member
from the laminate having the hole into which the

electrically-condubtive paste has been charged, a laminating

i BeenRe'iléi:éd
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- of the lam nating portion 10. The dried adhesive

made of. a heat resisting material. Thus, water whi-ch~ Causes |nteH

seéparation to take place when the resin is hardene “Mu“iﬂ

process can be renoved. Fig. 9 shows the structure*ﬁ@ ortion
re2tsh in a state in

. whi ch the adhesive layer 22 and the holding frame 64 are alternately

- stacked, preserved in a npisture preventing portion 67 in which |ow

: hun1d|ty i s maintained, the adhesive |ayer 22 being.preserved for a

| predeternlne@Opanpodfot leménatindi elecyrbeadlp-caadpakivat fAGLptectye s
performed. A novable injection |l.oading 70 having an absorber 70a and -

structured t§1§§Ff@ﬁnFBBn?é?ﬁﬁéEeahGY?ﬁsgFPmoWhiﬁhtFHPI§1§Wa8§§be§nhésplate
71 made of a_ netal materi a ceram ¢ material press ate 69 in
the form of §e§PaFﬁPé§§t§aeeP peate. a?ﬁ%ﬂanIBEF 83IF9I bﬁgﬁgP?Vg FgFin
E?ecrr:gglii EoﬁgﬁcP9885F8Fl §egkggﬁﬂg$ﬁ8$g§§§§g?ﬂﬁméﬁgtégﬁﬁiaﬁefﬁfaced.
The above- ”EQEE%E%Q QlggéagtggﬁiﬁéhOgléétrlgglly-conductive patter on the
electrically-conductive foil; a multilayer-substrate forming
portion for bonding other double-sided substrates or
electrically-conductive.foil to the two sides of said double-
.sided substrate through the adhesive layers; a resin
hardening portidn for hardening resin of the adhesive layer;
and an outer-later—pattern'forming portion for forming a
predetermined electr;gally;co;ductive pattern on the
electrically-conductive foil bonded. to the outermost layer.
24. | An apparatus for manufacturing a multilayer substrate
according to claim 23, wherein said bonding portion
incorporates a preheating portion for preheating the prepreg
and the film memﬁer, a heating portion for bonding the
prepreg and the film member to each bther and a cooling
portion for cooling and securing the prepreg and the film
member.
25. An apparatus for manufacturing a multilayer substrate
according to claim 23, wherein said bonding portion
incorporates a separation-siart forming portion for
sepafating a portion of a side of the film member from the

laminate composed of the prepreg and the film member so as to

form a non-bonded portion.

_' This Sheet 1.
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repeat ed several tines. Since the adhesive layer 22 is maintained in a | ow

- humdity portion in the noisture preventing portion 6 "ﬂ m ﬂl sive
' layer 22 does not absorb noisture inmediately beforé ;”“mw “m mf F

| process, the adhesive |layer 22 does not absorb water: wiich chausts s *

. interlayer separation when the resin is hardened in the follow ng process.

+ Fig. 10 shows the structure of an essential portion of the nultilayer

. | am nati ng portlon 13. The adhesive layer 22 and the doubl e-sided substrate
. 25 whi ch havébbeen dRned@pparaties pfeyimasu pretesingng mpbt hhayengsubserate

. are alternately stacked so_as to_be preserved_ in the noisture preventing
 portions 72 aﬁﬂ°?§éngAFHDGé§bWe ?nj ??%hnl5%ﬂ¢nB°V91H§vPﬂﬁtbﬂnabsorber 75a
~and structured to ance and insertion (nit | aces a

bressing pl atBeoRPPREERE PoPRF Lo g?laﬁ%giostwtmtt JaRifEES Saro

e A kAR A P R A
to each other.
27. An apparatus for manufacturing a multilayer substrate
according to claim 23, wherein said bonding portion
incorporates, in the final portion thereof, an end-surface
cutting portion ﬁor cutting a portion of an end surface of
the laminate compdsed of the prepreg and the film member;
28. An apparétus for manufacturing a multilayer substrate
according to ciaim 23, wherein said charging portion
incorporates a squeegee and a thin-plate-like frame portion
for holding the periphery of the laminate. .
29. An apparatus for manufacturing a multilayer substrate
according to claim 23, wherein said charging portion
incorporates a printing bed which is capable of performing
vacuum adsorption and a sheet conveying portion for conveying
the laminate placed'through a gas-permeable sheet on said
printiné bed by conveying said gas-permeable sheet.
30. An appg:atus for manufacturing a multilayer substrate
according to cléiﬁ 23, wherein said charging portion
incdrporates a shearing and separating pqrtion for sheating
and separating:thé laminate in a state in.which the contact
surfaces of the.iaminate and the gas-permeable sheet are
maintained. |
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the adhesive |ayer 22 are placed. Then; @ identification mark (not shown)

~provided for the adhesive layer 22 is mgra 78 di sposed at

an ‘upper position. Then, an identifi camﬂml'“mml“ gown) of the

i doubl e-si ded substrate 25 i s detected. eng tthe®XYPert]- table 77 is

i aligned to a position at which alignnent to the above-nentioned

‘identification mark is made. Then, the - 30 - injection loading 75 is

. operated to | am nate the doubl e-si ded substrate 25.:Then, the -

Cidentificati 8d.mark dh appazahesi fer|myeviaoturingtacmeltibayer hewbsteate

. XY[err]-table 77 is aligned to a_position at which the alignnent to the

- identificati BACARARNG! tPhElpinc2d, deherein; sadd seeRarat tngspest afeforhen,
the injection Ioadingg?S IS so_t hat the_adhesi.ve | ayer 22 is

| ani nat e, TAERAZAKARG| EB; FELR JeBRR CEPRCtRD, FANENats hatiny dhe Brba

anot her presihgg ngéﬁ Zﬁeié;éég%ﬁéle§9§§3du§tT%e paste has been charged
incorporates a heating portion.
32. An appaﬁatus'for.manufacturing a multilayer substrate
according to cléim 23, further comprisipg a holding frame for
alternately stacking the laminates each having the hole into
which the electricélly—conductive paste has been charged or
the adhesive layérs each of which is obtained by separating
the film member:ﬁfom the lahinate having the hole into which
the electricallYﬁconductive-paste has been charged so as to
hold and convey the laminates or ‘the adhesive layers.
33. An apparatus for manufacturing a:multilayer substrate
according to claim'23, further comprising a drying portion
for removing watétgfrom the adhesive laier;from which the

film member has been separated or the double-sided substrate.

34.  An appafatqs:for manufacturing a multilayer substrate
according to claiﬁl§3, wherein said lamiqéﬁing portion or
said multilayer iaminating portion has a moisture preventive
portion for causinéfthe_adhesive layer, from which the film
member has been éggérated, or the doubLé—siﬁed substrate not

to absorb moisture.
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above®menti oned placing operation is repeated several times. Since the’
adhesrve layer 22 and the doubl e-sided substrate 25 are preserved in a
ture portion so that they do not absorb noisture imediately before
re stacked, water which causes interlayer separation to take place

16 resin is hardened in the follow ng process -cannot be absorbed.

:he processes in the above-nentioned resin hardening portion 14 and
r-layer-pattern fornlng portion 15 are perfiorned so that the

.mul tiliayer substrate 28 is-nanufactur MBSEREGAd Enbodiment Fig. 11 is a

di agram showi ng the structure of an essential portion of an adhesive |ayer
-accordlng to a second enbodi ment of the present invention. - 31 -

A T

rollers 79,

adhesive layers Wthh can be manufactured in a manufacturing

- process which i ﬁfine, which exhibits an excellent mounting

i efficiency,_whi : does not require a plafing process and

'f“which is cleanﬁ déuple-sided substrates;and multilayer

substrates.
A bonding-layerﬁﬁorming portion (5) incorporates a bonding

portion (1), a;héleﬁmachining portion (2), a charging portion

" (3) and a sepaﬁq_fhg.portion (4). A doﬁble-sided-Substrate

-forming portion?incarporates a bonding portion (6), a hole

machining portibﬁﬁﬁq), a charging portion (8) and a

separating portion 69),;further;incorporﬁﬁing a laminating

: :portién (10), a2£§$in hardening portion'kii) and a pattern
..forming PorﬁioniliZig The apparatus for_manufacturing the
~multilayer subsifhtéfhas a multilayer laminating portion

(13), a resin H‘rﬁéning portion, a_résin:hardening portion

iayer-patter forming portion (15) to follow

- the bonding-lay ”ormlng portlon (5) and the double-sided-

substrate formlngmportlon (16).
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cootlng rollers 81. The preheatrng rollers 79 and the bonding rollers 80

- ar'e..heated to 80[err]C'to 160[err] C by a. heater incorporating nichrome wre
! or a heating nmeans using el ectromagnet € |nduct|on the preheating rollers
. 79 and the bonding rollers 80 being rotated at predeterntned speed. Film

| menbers 18 similar to those according to triyflrst enbodi nent are supplied-
tand all owed to pass through the above- nent i Mded pairs of rollers disposed
vertically. Prepr simlarly to that in the first enbodi nent,

I nserted betmeen‘?ﬁ Id’nenbers 18 by a novable injection | oading 99
havi ng an absorber 99a and structured 0 perform conveyance and i nserfz on.

. The prepreg 17 and- t%e~t++ﬁr g are preheated—by—the— qnggzyﬁg

rollers 79,.and tht pressed by the bo dlnq roll er y 80 so as to
be bonded to eac n,{|t hggprepreg 17 and 18|3are
cool ed and secur ed; ol Iof t he goollng reHEe t the fﬂpnt
and rear portions pf the cooer ers 81. Then|Lksa 1%%%%%ﬁftted
. froma | aser oscilF"*'w by a polygoéal mrror 8 i's
. rotated at hi gh spged, l'igl'(;lither:'r al l owed to pass thge jrr] | ens 85
2-7| FORMING | 0 L o
| PORTION | %0 71 MACHINING | %
| 1 2y | “PORTION |! .
5 i CHARGING || ,, 12 A |
| 1| PORTION || | CHARGING |:
¢ : e - 871 PORTION || b
I ... o l ...‘ A
EPARATING|: '
4ASERRINGL 5 5 SEPARATING| 21
== 1| PORTION | i
/ 74347 ' mﬁm
(’ - 2 I'LAMINATING : 2
k: . Ik 1
: 1071 _PORTION | &
|~ RESIN | 22a
11-) HARDENING | o1
|L_PORTION |:
( T PATTERN || 222
1244 FORMING || ,,
|| .-PORTION |
'-——-——--—J-ﬁ-\
.;:_ &
S 26
MULTILAYER - g 22
181 LAMINATING PORTION | 25
' 126 26
A RESN S
*”| HARDENING PORTION | & ,’%::
' : S ‘/ IOy 25 ’
26 22
;5 OUTERLAYERPATTERN | pEEAN o7
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and a“telecentric.optical system 86. Thus, the | aser beam 83 is converged
. to a predeterm ned position of the adhesive layer 19 so that a hole 20 is

i formed:: - 32 - When the. .application of the | aser beam 83 and the

- operation of the pair of the feeding rollers 87 for conveying the adhesive
. layer 19 are synchroni zed with each ot her, hol e form ng operati on can
~continuously be performed. The hori zontal ment and operation of a

squeegee 90 simlar to that-‘according to the above-nentioned enbodi nent
cause electrically-conductive paste 91 to be charged into the holes 20
formed in the adhesive |ayer 19, which has been conveyed onto roller 88 for
a gas perneabl e sh 9 faed:-froma supply reel 88a, wound around a
cylindri cal rollehi:&xj;mj';rranged to be wound around a wi nding reel 88b.
Then, ‘the-adhesive |layer 19 i s heated to 50[err]C to 80[err]Cin a heating
portion 92 structured simlarly to the abg

18
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menti oned enbodi nent so that the viscosity of the resin of the adhesive

. layer 19 is |lowered. "Thus, the film nenbers.18 cannot easily be separat ed.
. Then, the filmnenbers 18 is wound around a pair of wi nding portion 93. The
- adhesive layer 19 is extracted by a novable ejection |oading 94 having an

i absorber 94a and structured to perforn1coqygyance and insertion. Al though

- the above-nenti oned description has been nmade about the structure that the
| laminate 19 is in the formof sheets, the lamnate 19 may be in the form of
i a continuous nenber. In the foregoing case, the injection |oading 99 and

| the ejection |loading 94 are not required. - 33 - I f the bonding portion
© 95, the hole i Al ng rtion 96, the charging portion 97 and the

: separating por??gl 3 different processing timng, a buffer, such as a-
i dancer roller, may be di sposed anong the processes. |ndustrial

~ Applicability
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As, descri bed above, according to the present invention, an apparatus for

- manufacturing a doubl e-sided substrate-and a nmultil ayer substrate can be

. provided which has a fine and clean manufacturing process, which exhibits

- an excellent nmounting efficiency and which does not require a plating

- process, and an appardtus for manufacturingg adhesive layer for use in

" the above-nentioned substrates can be provided. - 34 - The Cains 1. An
apparatus for manufacturing an adhesive |ayer, conprising a bonding portion
for bonding a fil mnenber to prepreg; a hole nmachining portion for formng
a hole at a predeterm ned position of a | am nate conposed of the prepreg

and t he f||ﬁ1ﬁEﬁEﬁgEaa ESarglng portion for charging

el ectrically-co vespaste into the forned hole i'n the lam nate which is
conposed of the prepreg and the filmnenber; and a separating portion for
separating the filmnenber fromthe | am nate hgyi ng thfﬁaole into which the
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X - P20 o X
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el ectrically-conductive paste has been charged, wherein said bonding
.-portion incorporates a preheating portion for preheating the prepreg and

. the filmmenber, a heating portion for bonding the prepreg and the film

- menber to each other and a cooling portion for cooling and securing the

- prepreg and the filmnenber. 2. An apparatgfyfor manufacturing an adhesive
| ayer according to claim1, wherein said bonding portion incorporates a
separation- start form ng portion for separating a-portion of .a side of the
filmmenber fromthe | am nate conposed of the prepreg and the fil m nmenber
so as ‘to.forma non-bonded portion. 3. An apparatus for nmanufacturing an
adhesi ve |l ayer according to claim1l, wherein said bonding portion
incorporates a cutting portion for cutting the lamnate into sheets after
the prepreg and the filmnmenber have been boded o each other. 4. An
apparatus for nmanufacturing a adhesive |ayernacgprding to claimi1, wherein
sai d bonding portion incorporates, in the fi‘®al )por ' her eof , an
end-surface cutting portion for cutting a por : d &,lllrface of the
| am nat e conposed of the prepreg and the fil mjrenb 2

FIG. 7

<59




An apparatus for manufacturing an adhesive |ayer according to claim1,
wherein said charging porti-on incorporates a squeegee and a thin-plate-Ilike
frame portion for holding the periphery of the am nate. 6. An apparatus
for manufacturing an adhesi-ve | ayer according to claim1l, wherein said
charging portion incorporates a printing b6 whi ch is capabl e of performng
vacuum adsor pti on and a sheet conveying portion for conveying the |am nate
pl aced t hrough a gas-perneabl e sheet on said printing bed by conveying said
gas- perneable sheet. 7. °~ An apparatus for nanufacturing an adhesive | ayer
according to claim1, wherein said charging portion incorporates a shearing
and separating portion for shearing and rating the lamnate in a state
in which the contact surfaces of the IdFﬂﬁé?g d the gas-perneabl e sheet
are mai ntained. 8. - An apparatus for manufacturing an adhesive | ayer
according to claim1, wherein said separating portion for separating the
filmmenber from the lamnate having the hole into which the

el ectricall y-conductive paste has been charged65uxwporates a

/

O
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-

heatlng portlon An apparatus for manufacturing an adhesive | ayer according
to claim1, further conprising a holding frame for alternately stacking the
| ami nates each having the hole into which the el ectrical I'y-conductive paste
has been charged or the adhesive |ayers each of which is obtained by
separating the filmnenber fromthe Iamrwﬂn@haV|ng the hole into which the
el-ectrically- conductive paste has been charged so as to hold and convey
the | aminates or the adhesive |ayers. 36 10 An- apparatus for

manufacturing a double-sided substrate, conprising: a bonding portion

for bonding a filmmenber to prepreg; a hole nmachining portion formng a
hol e at ‘a predeterm ned position of a | am nate conposed of the prepreg and
the filmnenber; a charging portion charging electrigaf] y-fnductive
paste into'the formed hole in the | aninate -ch is cofgpsed of the prepreg
and the filmnmenber; a separating portion fbr separati qgffhe film
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merber from the |amnate having the hole into which the

el’ectri call y-conductive paste has been charged;
| am nati:ng el ectrically-conductive foi

fromwhi-ch the film menber

i for forming a predetern ned

. the el'ectrically-conductive

"for hardéning resin of the adhesive |ayer;
el ectrically-conductive
foil,

wherein s

to two sides of the adhesive
has been separated; a resin hardening portion

a lamnating portion for
| ayer

d a pattern formng portion
patter on
aid bonding portion

incorporates a preheating portion for preheating the prepreg and the film

nmenber, . menber,

prepreg and the fil m nmenber.
doubl e- si ded

manuf acturing a doubl e-sided

| ami nate into sheets after the prepreg

to each:other

-84

FIG. 11

_ a heating portion for bonding
nmenber: to each other and a cooling portion fo
11. g
: substrate according to claimZ1q
i ncor porates a separation-start forning podwd]
a side of the filmnmenber fromthe
the fiil m menber so as to forma non-bond&) pq

83

An appar at |

| am nat e

gl i ng and securing the
Tor manufacturing a ,
rein said bonding portion
[ ] . .

&dparatlng a portion of
osed of the prepreg and
. 1¢g, An apparatus for
g te-claim10, wherein

gr cut&§ ng the
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;37 T 13. An apparatus for manufacturing a double-sided substrate

atcordlng to claim 10, wher ei n sai d bondi ng portion

| incorporates, in the final portion thereof, an end-surface cutting a

. portion-of an end surface of the |am nate conposed of the prepreg and the

. fil mmenber. 14. An apparatus for manuf actgygi ng a doubl e-si ded substrate
-accordlng to claim 10, wherein said ¢ arging portion incorporates a

squeegee and a thin-plate-lirke frame portion for holding the periphery of

the: l'aminate. 15. An apparatus for manufacturing a double-sided

'substitate according to claim 10, wherein said charging portion

di'ncorporates a printing bed which is e gf ~perform ng vacuum
_adsorptlon and a-sheet conveying port?gﬂ iéaveying the Ilamnate

placed through a gas-perneable sheet on said printing bed by conveying
sai d gas-perneabl e sheet. 16. An apparatus for manufacturing a doubl e-sided
substrate accordi ng to --ctaim 10, wherein said charging portion

107%
107 106
109

a 100~ PATTERN FORMING PORTION
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TVos0 0 70
%
|ncorporat és a sheari ng and separating portion for sheari ng and seﬁﬁ?gtl ng

~ the laninafe in a state i Wwhich the contact sREP{ACE TISHE and
. the- gas- per mn'ﬂmlmmmmj&ﬂ"ml ntai ned. 17. An apparatus
manuf act ur.i: 1 ordirng to cl ai m 10, wher ei n
e Chaltas

sai d separati*ngcpo¥tion sf or separa 'l mmenber fromthe | am nate.
havi ng:the hol e into which the electrlcally conductive paste has been

char ed incorporates a heating gortlon 18. An apparatus for _
t urdth g£ PRATYIiH| 0% | PRI ACHIY i Rg ea%c%@?%ﬁh‘getlﬁ}(#%d neamprisinder

conpr|5|n g f I Kk e £9 each

havi ng thgaﬁ%?gaﬁg p&#gﬁnt %g:rgl%% ci %yfégﬁdh‘% %g pas[‘Bﬁf? SHech hole
-~ char ged orMWmﬂh&spQ:eti@yefsreﬁmmmgvm hdalesabbaapnedebgrmﬁnedapbﬁgtibﬁ
fllmrrenber | ami nat e the hole nto which the

el ectri cal¥- 80?‘ % paeTRoAed E?%ent aP{ERreg - é‘é”dlt ot PR G1dRg ReRAS t Ae
t ani nat es elatdindbest ¥én | ﬁaﬁréha:}&mgﬁeleé@fﬁééliw cbRBuctPPef BELtL! Phrod

“double S|ded substrate
o he formed hole in the laminate which 1s -composed of the prepreg

and the film member; and a separating .port_:.on for separating the
film member from the laminate having the hole into which the

electrically-conductive paste has been -charged wherein said

bonding portion 1ncoxww
-__ : the prepreg and. the film member, lgeatlng portion for bonding
v the prepreg and the film mgnb.er__tg_eanh_o_theLand__a__cmlmg
| port:.on for cool:.nq and ,ss_gu_r;ng_!;he_nrep_neg_am_the_mm |
. ‘—Ler

2. An apparatue for manufacturing an adheei\;e layer aceording' to
claim 1, whereln sald bonding portion :anorporates a separation-
start forming port:.on for separating a portlon of a side of the
film member from the laminate composed of the prepreg and the

film member so as to form a non-bonded Portion.

3. An apparatus for manufacturing an adhes:.ve layer according to
\oJ claim 1, wherein said bonding portion :anorporates ‘a cutting

portion for cutt:.ng the laminate into sheets after the prepreg

and the film member’ Have been boded to ea'_'_:__'_ other.

4. An apparatus for manufacturing a adh_'es;'i._:_\'::re layer according to

- claim 1, wherein said bonding portion inqékporates, in the final

portion thereof, an end-surface cutting portion for cutting a
portion of an end surface of the l;a'.r__n:__L,_ri'ete composed of the

prepreg and the film member.
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4
sccording o, MMM o, <1 o o et s oo
separated. 20. An appardatus for manufacturing a doubl e-sided _
sutfst r athd adRPREREYSt Fogl afidnufnctneing nanaiadtesiivient lage posiccordiag o

noi st ur eventiy (L for_.causi ng the adhesiive | ayer, from which the
11 m meaai o ¥isPEih, Bhidh it mets fomoiatareststes & Sdineme s
for mamumida@ whing platenllikd ditime PO Eorc HBVdiSiPEhe Periphery of
doubl e- si deq - Substrate formng portion incorporating a bonding
portion ‘a filmnmenber to prepreg, a hole machining portion for
formng a hole at a predeterm ned position of a |l.am nate conposed of the
- prepreg and the filmmenber, a charging portion for charging electrically-
corfduct iAre apRaratws o fore Manukatthoting nathadhesivet el ayer hacsoedinas etb of
t he prepre d the filmnenber a.separatjn ortion for separating the
i o hm VREEP AR RALA (KA o Lo nEBCRRPERRERE & Printihg
.z el ectri gald winenlUe idepaias SM et RYMiHRA VRGN daErtIdH 0 td Whd&!
“lamnating electrically- conductive foil-to two sides of the_ adhesive |ayer
from whiSRVERE NG | PRTEHERr fREs FruBreidionr bhed laminasien phacedi shrpvchi on
gas-permeable sheet on said printing bed by conveying said gas-
permeable sheet. '

7. An apparatus for manufacturing ‘an adhesive layer according to
W claim 1, wherein said charging"f_:;'?'ortion inEbrporates a shearing
and separating portion for shééi:ing and sééérating the laminate
'in a state in which the contact ‘surfaces of'—_’ft'he laminate and the

_gas-—pérmeable sheet are maintained.

8. An apparatus for manufacturing an adhesivé layer according to
claim 1, when_:gin said separating.___portion for separating the film
member £from .the laminate having the hdle_ into which the
electrically-conductive paste has been ché}i'c'ged incorporates a

‘heating portion.

P An apparatus for manufacturing 'ah adhes:.ve _layer according to
claim 1, further comprising a holding frame for alternately
stacking the laminates each hawving the hb_le -into which the
electrically-conductive paste has been cha:q‘_‘__é'ed or the adhesive
layers each of which is obtained_"by separa-ﬁ;ing the film member
from the laminate having the holg-. into wh:Lchthe electrically-
conductive paste has been charged so as tohold and convey the

laminates or the adhesive layers.
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| ayer, r 3‘9
for nerdei e MR =1, REPUSEMENTSHEER, .,
t he %I ectrical l -conductlve foil; a nultilayer- substrate formng
port__gn }*8 8 ot fe¥ dBEIDIfGCSuaredgsutast ratesle+sided substrate,
el ectri: cabbm QQQQH T.I ve foil to the two sides of said doubl e-sided

substrate throu h the adhesive layers; a resin har deni ng portion for

a i tddiesior bayding 280£aNm HehierP drmn
Bg;?ieglnng r 85Pd 58 wea predeterm%ed g‘l ectri calaclt%/ cor%rcii % g°1e

pattern mégfr}imnghgoﬁgéEPr fOXMing: gndiRdE At awredim“?medop?ﬁﬁg;?nngf
out ernosta | bgeinatd e o“s@dd 8endiig We%ir%%'?nﬁ] rp%ar Fi pg@gqbﬁ@r a
portion for_ preheating @grepreg and !

porti on fsfiaﬁ%'agnaomze%r wgm@deleetﬁwhh?ﬂ@@ﬂfid??ntﬁgé%Qé’c‘ér151‘99 Ehe
cool i ng V) CULLN ed, ..

‘appar at’ usfﬁﬁ rr:a&rlm ac lgrél:lfrll% 9am?$ '@é}gguﬁt?wmo@&h@etmepaem 24d

wher ei n stiel Bdhui membet;i o8 separating portion for separating the fllm‘

© member from the laminate having the hole into which the

electrically-conductive paste h_as been charged; a laminating

- portion for laminating electrically-conductive foil to two sides

of the adhesive layer from which the film member has been

separated; a resin hardenlng port:Lon for hardenlng resin of the

\  adhesive layer, and a pattern _formlng portion for forming a’

predetermined - electrically-cenductive patter on the

. electrically-conductive foil, '.w_herein said bonding portion
. incorporates a _preheating portion for preh_g ating the prepreg ang
~_the film mww_uww_mmg_;m

! -prepreqg and the f:.lm membexr to each other and a cooling portion
 for cooling and securing the prepreg and the film member. '

11. An apparatus for manufacturing a ' double-sided substrate
according to claim 10, wherein said bonding portion incorporates

- a separation-start forming portion for separating a portion of a

" side of the film member from-' the laminate composed of the

" prepreg and the film member so as to form a_'non—bonded portion.

12. An apparatus for manufacturing" a double-sided substrate
accordlng to claim 10, wherein sa:.d bondlng portion incorporates
~a cutting portion for cutting the laminate ‘into sheets after the

prepreg and the film member have____-___b.____:_een boded to each other.
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[ ﬁcorf)c')r_at es a ?separ !!!H"*’m Mﬂ ng porti tion of
a side of the film H" [" l’ m nat e c@gp%secpEN%Qngtﬁggand t he

filmmenber so as to forma non-bonded porti on. An apparatus for
manLﬂfiiact 71} ngaapmatubayefosubmrmfac&tMnQ| ngat odobbﬂm-%ldemer subsShate

bondi ng po, | ncor.por at acutlng rtiqQn for cytti he | am nate
into sheeﬁéé 1é'fgth Sre ™nd P‘ﬁlrﬁ‘éﬁber ﬂé bﬁgﬂébﬁﬂed Porkien

other. 24incorpraAmEy atiyp ftdie ”E'i@lfaflc'f gb&-&ﬁoﬁ whétéafer 8HDSERAL Burface
according to claim 21, wherein said bonding portion i ncorporates In the

final pord4trinehed dpPrtion eﬁﬁ §Br £ae ssnfecey oforthenl amimane t¢ompesedrof on

of an end r]_aér?]_, :fprm%%_sed of the prepreg and the film
menber-. (}%JI; égpar at utl's or manu acturing a multilayer substrate
according to claim21l, wherein said charging portion incorporates a

‘squee4gee and api)Q..!eral at efolzcl: kerrfa%%ggc%%rrt_lhg a double-sided substrate

according to claim 10, wherein said charging portion
incorporates a squeegee and a _th,in—plate-—like frame portion for

holding the periphery of the lam-:i_.nate.

15. An apparatus for manufacturing a double-sided substrate
according to claim 10, wherein said charging portibn-

"\.../ incorporates a .printing “bed which' is capable of performing
vacuum adsorption and a sheet conveying portion for conveying

the laminate placed through .'a gas-permeable sheet on said

p:inting bed by conveying said gé_s-pemeable sheet.

16. An apparatus for .maﬁufacturing a double-sided substrate
according to claim 10, wherein said charging portion
incorporates a shearing and separating portion for shearing and
separating the laminate in a state in which the contact surfaces

of the laminate and the gas-permeable sheet are maintained.

17. An apparatus for manufactur_in_g a double-sided substrate
according to c¢laim __1_(3_, whereiﬁ said separating portion for
separating the film member from_'__'-_ithe laminate having the hole
into which the electrically-conductive paste has been charged

incorporates a heating portion.
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: i ' ’ ' for
for hol di ng the perumlg;uguluugwjumt nate. 26 An appar atus f ' -
sturing a nul accor di ngyrt® o\ said
gﬁglrjgacg prgl on | ncorporét es a printing bed%%ﬂgmmng orm ng
vacu dsg’r"pt iSHPHRF WS shéer comamyfantyning onaf OrdABMEYd TWed he slu?:’é‘t'i%tt%d
pl aced ‘thr gughrai §ast erggahl e ahe&t n said printjng bed by .convgyl ng ;al
gas- perireabl e sheg? %n appara—&-ué. el uf Qﬁ’r?ﬂg}‘%ﬁulﬁqlldd-y'&g Ddme r foer
according aiternately, aeaeiciiy sehd DML POLLERN UARUPOLALCS A e oec
"~ shearing a{l’&%s pg atigg gor_tlon for shearing and separati n
a statein ?ﬁh %‘ﬁee R §&Fa§&h’f'§9§§u§t—lvheplaanrepaigfu?:imfﬂ Qaunﬁlf???ggfﬁhb
et dare sahesdirae s;fo huf ac : ,
EBEEE rg’[ g i?é%??lr@n g?%g%i aie?r?g1&%%#nléa§%g§%‘_b%‘§a?¥nﬁe 6FFF6ﬁ9f 5P§- film
separ ati ng"eee¥ i | Fromnbiche f r bamimeté anhaei vy havha g, héEe hol gebnt gnivfichebe

icaldya | Y e has been charged i ncorporates a heating
: Slasfltcralncalzééyeéﬂgénﬁai RGN RRre e T FRATIeAyee sebtorhokd and
-accor disng-tenwdyithelafindtes SOEHe Adiei-HOI g drame for alternately
"stacki ng the lam nates each having the hole into 5 .

"19. An apparatus for manufacturing a double-sided substrate
"' according to claim 10, further comprisir_ig__;a drying portion for
removing water from the adhesive 1ayet -'._from which the film

member has been separated.

_gg_ An apparatus for manufacturing a ddﬁblefsided. substrate
o according to claim 10, wherein said- laiiﬁ-i_?nating portidn has a
moisture preventive portion for causing th;e_é.___ adhesive layer, from
which the ‘film member has been separéted, not 'té absorb

moisture.

21 An apparatus for manufacturing a multilayer substrate,
c_bmpris ing: a double-sided substrate. forming portion |

" incorporating a bonding portion for boriding a film member to
. prepreg, a hole machining portion for _-f_-f:rming a hole at a

\/ - predetermined position of a laminate comp’o_s.‘g__d of the prepreg and
* the film member, a charging portion for .charging electrically-
conductive paste into the formed hole 1nthe laminate which is

- composed - of the prepreg and the film .

ember, a separating
' portion for separating the film member fr f"the laminate having
the Ihole into which the electrically—con_éy{étive paste has been
- charged, a laminating portion for lami{ﬁ_ating electrically-
conductive foil to two sides of the adhéjéjive layer from which
'-_'the film member has been separated; a re:.n hérdening portion

~ for hardening resin of the adhesive layer, and a pattern forming
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mhlch fhe’ electr| aste h e adhesi ve

| ayer.s- each: of -whi: M“LMMHHM% separ ﬂWW@ﬁﬁr@n}geﬁr&Fromthe

|.ami nat eé-havi-ng. t he hol e into which the el ectrically-conductive past e has

. been chaP@EHIQB adoro Hermingd @on@@?dmmerhammdateaemtﬁjmaﬂmymanndﬁdﬁnmgs

800, ar at.us ur | ti] ayer strate cording to
paLERPAT 3US iy nelact ?/?jhgy %c?rrg{lqu.‘t*wfé/ " % [rrg.ﬁ.

clai m-21; further conprising a _ f ng@wa tl@yvetre
adhe5|vesu9§3rateomﬁdrmﬂn§fmpértﬂbﬁEﬁte&Iugbﬁaﬁﬁgseggﬁggeddyhﬁjgaslded
doubl e- Slg§d substrate. %i\ paratus for -manufacturing a multilayer
subst r at 8UREEGPEPRg o %ﬂ? Lirregenrduakive | faihatenghor tvenssdesaict
S mil til.ayegiladbaslien t r.e A for causi ng
t'he adhesive | ayer, ?%E%Pwﬁggﬁg?%g %ﬁ&%h tB hé?ﬂbgé%eggpé%ggﬁd FEHHe
double shé€§e§BB§tP@F§190thU hbxdehlmg|:EBua.o£2the adhesive layer; and

o aqag outer later-pattern forming portion for forming a

| predetermlned electrlcally-conductive pattern on the

-“electrlcally-conductive' foil bonded to the outermost layer,

-Lwhereln said bondlng gort;on incorpo g;gg a prghga;;ng portion
_3'for Dreheatlnq the prepr e f m_member, a heati
port:.on _for bonding the prepreq the film -memb.er_t.o__ea.ch

i _;other and a cooling. portion and securing the p;gp;gg and the -
',Se/- a:fllm member

“ifég;i An apparatus for manufacturing a multllayer substrate

*"accordlng to claxm<21, wherein said bondxng portion

*._anorporates a’ separation- -start form;ng portion for
separat;ng a portion of a side of the film member from the

llamxnate composed of the prepreg and the film member so as to

~~form a non-bonded portxon

é&g;_" An apparatus for manufacturing a multilayer substrate
:QCcending'to claim*gil“wherein.said bonding portion

\e(_ incorporates a cutting portion for cutting the laminate into
-sheets after the prepreg and the film member have been boded
‘to each other.

-%"jgi:-‘ An apparatus for manufacturing a multilayer substrate
”aecording to claim_QJ), wherein said bonding portion
,incprporateé, in the final portion thereof, an end-surface
{catting portion for cutting a portion of an end Surface of

_the laminate composed of the prepreg and the film member.
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- An apparatusafor manufacturing a multilayer substrate
:ccordxng to cla;m.al

- wherein said charging portion

i incorporates a squ’ ée and a thrn-plate-ixke frame portxon

for holdrng the perxphery of the laminate.
2:26 "

~An apparatuﬁ for manufacturing a multrlayer substrate

- accordrng to claxmigik_wherern said charging portion

[gixncorporates a prrnt;ng bed which’ Ls capable of performing
'ivacuum adsorption and-a sheet conveying portion for conveying
ﬁthe laminate placed thrOugh a gas~-permeable sheet on.said

;prxntxng bed by ccnveyrng said gas-permeable sheet.

3 37 }for manufacturan a multxlayer substrate
: accordrng to cla:.m 3]

wherein saxd charglng portion

_,ﬁxncorporates a sheer;ng and separating portion for shearing
_;eﬁd separating the;f;minate in a state in which the contact
isurfacee of the leﬁ%ﬁate:and the ges-permeable sheet are
;maxntaxned.' A : - .

23 An apparatus for manufacturxng a multxlayer substrate

accordrng to claim Ju -where;n said separating portion for

.——-——f

-

separatxng the fllm;member from the lamihate having the hole

into which the electrically-conductive paste has been charged

incorporates a heatrn tport;on

"’ Dﬂ An aoparatus x :manufacturing a multilayer substrate

accordlnq to claun:M ;further comprising a holding frame for

elternately stackxngﬁgpe laminates each having the hole into
.thch the electricéii%econduCtive\paste has been charged or
ehe adhesive layers{eeEh of which is obtained. by separating
,the film member from the laminate havxng the hole into which

the electrxcally-conductxve paste has been charged SO as to

hold and convey the_lig;nates or the adhesive layers.
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30.

An apparatus for manufacturing a multilayex substrate

according to clah@q2J, further comprising a drying portion

for removihg water from the adhesive layer from which the

. £ilm member has been separated or the double-sided substrate.

3l,

An apparatus for manufacturing a multilayer substrate
~ according to claim 2], wherein said laminating portion or

said multiléyef iaminating portion has a moisture ﬁreventive
~ portion for'cauSing'ﬁhe adhesive layei, from which the film

. member has been separated, or the double-sided substrate not

' to absorb moisture.

[REPLACEMENT SUEET
03 DEC 1999

42




