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DESCRIPTION
APPARATUS FOR MANUFACTURING ADHESIVE LAYER, APPARATUS FOR
MANUFACTURING DOUBLE-SIDED SUBSTRATE AND:APPARATUS FOR

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"



portion 102 for hardening resin of the prépreg 111; a hole
machining portion 103 for forming a hole1113 in a multilayer
laminated substrate formed by the resin haidening portion
102; a through-hole plating portion 104 for forming an
electrically-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.



Disclosure of the Invention

An appaiatus for manufacturing an adhesive layer
accordiﬁg to thé'present invention comprises: a bonding
portion for bon@ing a film member to prepreg; a hole
machining portipn 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



separation-start forming portion of the bbnding portion
according to the first embodiment of the present invention;
and Fig. 3 (b) is a cross sectional view showing a laminate
formed by the separation—stait 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 iﬁbention; Fig. 4 (b)
is a perspective view showing a laminate formed by the
cutting portion and the end-éurface 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 embodiﬁeﬂf_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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invention;

Fig. 10 is a diagram showing the;Structure of a
multilayer laminating portion according fp the first
embodiment of the present invention; |

Fig.. 11 is a diagram showing thefstructure 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 haviﬁé?the hole into which
the -electrically-conductive paste has béén charged.
Therefore, an effect can be.obtained in;iﬁat a fine and clean
manufacturing process which does not reqnire a plating
process can be realized.

Another aspect claimed in claimii*of the present



invention has a structure according to claim 1, in which the
bonding portion incorporates a preheating portion for .
pieheating the prepreg 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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following process.

Another aspect c¢claimed in claim 5 of the present
invention has a structure according to cléim 1, in which the
bonding portion incorporates, in the fiﬁél portion thereof,
an end-surface cutting portion for cutti?é a portion of an
end surface of the laminate composed offihe 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.



Another aspect claimed in claim 8 of the present
invention has a structure according to élaim 1, in which the
charging portion incorporateé 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. Therefoﬁe, an effect can be
obtained 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 thJEEdhesive 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 asﬂio hold and convey
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the laminates or the adhesive layers. Therefore, an effect
can be obtained in that the electrically-conductive paste
having.viscosity can be_held and conveyed while undesirable
contact with anoﬁher element is prevented.

According to another aspect of the 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 e;ectrically-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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invéntion has a structure according to claim 11, in which the
bonding portion incorporates a preheaiing_portion for
preheating the prepreg and the film membe;, a heating portion
for bonding the prepreg and the film member to each other and
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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the following process.

Another aspect claimed in claim 15 of the present
invention has a structure according to claim 11, in which the
bonding portion incorporates, in the fiﬂél portion thereof,
an end-surface cutting portion for cutting a portion of an
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 1aminate.
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 heidjbetween the hole in

the laminate and the_gas-permeéble sheeﬁu
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Another aspect claimed in claim 18 of the preseht
invention has a structure according to claim 11, in which the
charging portion incorporates a shearing_and separating
portion for shearing and separating the laminate in a state
in which the contact surfaces of the la@inate 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 glaim 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
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can be obtained in that the electrically4conductive_paste
having viscosity can be held and conveyed while undesirable
contact with another element is prevented.

Another aspect claimed in claim 21 of the present
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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conductive paste into the formed hole in the laminate which
is composed of the prepreg and the film member, a sepérating
portion for separating the film member from the laminate
having the hole into which the electricéllyéccnductive 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 film member. Therefore, the film member can quickly be
bonded at low temperatures. Moreover, the film member can
sufficiently be coole@ 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 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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end surface of the laminate composed oflthe 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 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-
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permeable sheet are maintained. Therefore, an effect can be
obtained in that the charged electrically-conductive paste
can be conveyed while the electrically-éqnductive paste is
held between the hole in 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 holéing frame for alternately stacking the
laminates each having the hole into ﬁhich 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 péste has been charged so aé{to hold and convey
the laminates or the adhesive layers. ?iherefore, an effect
can be obtained in that the electricalij-conductive paste
having viscosity can be held and conveyed while undesirable

contact with another element is prevented.
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Another aspect claimed in claim-33 of the preéeﬁt
invention has a structure according to.qiaim 23, further
comprising a drying portion for :emovingiwater from the
adhesive layer frdm which the film member.has been separated
or the double-sided substrate. Thereforé, an effect can be
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 adhesivgplayer 22 which
constitutes a multilayer substrate,jth? édhesive-layer
forming portion S incorporating a bondihéiportion 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?j?alled "PET"), paper
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or polyimde or their combination are bonded to prepfeg 17
made of epoxy glass, epoxy aramide or epoxy paper by heat
welding or ultraviolet-ray hardening. Thus, a laminate 19 is
formed.

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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the two sides of the adhesive layer 22a. The resin hardening
portion 11 performs heating and pressing, by means of heat
press or the like, so that the resin of the prepreg 17 of the
adhesive layer 22a is hardened. Thus, 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

- 20 -



that a predetermined multilayer substraté 28 is formed.

Fig. 2 shows the structure of an éssential portion of
the boﬂding portion 1 which incorporates-é pair of rotative
preheating rollers 29, a pair of rotative bonding rollers 30,
a pair of rotative cooling rollers 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-sgpplied 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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are‘able to quickly perform bonding even at relatively low
temperatures.

Since tension control (not showﬁl of the film membefs
18 is performed in such a manner that a ﬁredetermined tension
is always applied to the film members lﬂj-the predetermined
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. t

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 sectigp of the laminate 19

having the non-bonded portion 34 forme@iihereon. Since the

- 22 -



film members 18 are, in the non-bonded portion 34, separated
from the prepreg 17, the film members 18 in the non-bonded
portion 34 can easily be held when the following separating
portion separates the film members 18 from the laminate 19.
Therefore, the film meﬁbers 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,
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the operation of the bonding portion 1 is completed.

When the laminate 19 is located in the following
process as shown in Fig. 4 (c), the locating operation is
commonly performediby bringing a pin 19b 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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a predetermined position on the laminate 19 so that the hole
20 is formed.

When the process for forming the hole in the movable
range for the galvano mirror 45 has been completed, the XY-
table 42 is moved to sequentially perform the process for
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 8 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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bed 49 which is capable of performing vacuum absorption, a
movable ejection loading 57 having an absorber 57a and
structured to convey and insert the laminate 19 and a
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

- 26 -



the gas-permeabie_sheet 50. |

Then; é;portion of the leading end of the laminate 19
is held by a sﬁéa:ing chuck 56 of the shearing and separating
portion 55, andffhen relatively moved in the conveyance
direction whlle the laminate 19 being in .contact with the
gas-permeable sheet 50. Then, the laminate 19 is separated
from the gas-pefmeable sheet 50.

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

Then, ﬁﬁe3ejection 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 pasﬁe 58 having an absorber 58a and structured to
convey and insé;t the laminate 19; a conveyor 59 made of a
heat-resisting;ﬁeterial; a heating portion 60 disposed at an
end of the confefOr 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?ﬁeating portion 60 and arfanged to hold the
leading end of. the adhesive layer 22; a lamlnated holding
frame 64; and a movable ejection loadlng 63 having an
absorber 63a and structured to convey and insert the laminate

19.
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The laminate 19 is injected into the conveyor 59 by
injecting loading 58 so as to be placed on the conveyor 59.
When the conveyor 59 is operated, the laminate 19 is injected
into the heating portion 60 and allowed to pass through the
same.

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

- 28 -



and conveyed while contact of the electrically-conductive
paste.53 with another element is being prevented.

Fig. 8 shows the structure of an essential portion of
a drying portion following the separating portions 4 and S.
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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repeated several times. |

Since thé adhesive layef 22 is méintained in a low-
humidity portioﬁ;in_the moisture preventing portion 67 so
that the adhesi§é.1ayer 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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injection loading 75 is operated to 1aminate the doﬁble-sided

substrate 25.

Then, ﬁhe'identification mark of the adhesive layer
22 is de;ected,_qnd then the XYf-table 77 is aligned to a
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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Similarly to the first embodiment, the apparatus
incorporates preheating rollers 79, bonding rollers 80 and
cooling rollers.Bl. The preheating rollers 79 and the
bonding rolleré.BO are heated to 80°C to 160°C by a heater
incorporating hiéhrome wire or a heating means using
electromagnetic induction, the preheating rollers 79 and the
bonding rollers 80 being rotated at predetermined speed.

Film meﬁbers 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 ffom 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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When the-application of the laser beam 83 and the
operation of thé:pair of the feeding rollers 87 for conveying
the adﬁesivé 1ay§r 19 ére synchronized with each other, the
hole forming”opération can continuously be performed.

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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If thefhpnding portion 95, the hole machining portion
96, the charging:portion 97 and the separating portion 98
have different’érpéessing timing, a buffer, such as a dancer
roller, may bezéiqused 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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WHAT IS CLAIMED IS:

1. An apparatus for manufacturing aﬁ adhesive layer, -
comprising:

a bonding portion for bonding a film member to prepreg; a
hole machining pbrtion for forming a hole at a predetermined
position of a laminate composed of the prepreg and the film
member; a charging portien for charging electrically-
conductive paste-into the formed hole in the laminate which
is composed of tﬁe prepreg and the film member; and a
separating portien 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 preheating portion for preheating the prepreg
and the film member, a heating portion for bonding the
prepreg and the fllm member to each other 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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4. An apparatus for manufacturing &ﬁ;adhesive layer

according to claim 1, wherein said bondwlg portion
incorporates a cutting portion for cuttiﬁg the laminafe into
sheets after the*érepreg and the film méﬁber have been boded
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-perﬁééble 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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9. An apparatus for manufacturing an adhesive layer
according to claim 1, wherein said 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.
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
predetermined‘position of a laminate'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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been sgparated; a resin hardening portion for hardening resin
of the adhesive layer; and a pattern forming portion for
fo;mihé a predetermined electrically-conductive patter on the
electrically-conductive foil.

12. An apparatus for manufacturing a double-sided
substrate according to claim 11, wherein said bonding portion
incoréorates 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
incoréorateS'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 manufacturiﬁg a double-sided
substrate accofding 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
substréte 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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the laminate'composed of the prepreg and the film member.
16. An-appaéatus for manufacturing a double-sided

substrate:accoféihg to claim 11, wherein said charging

portion lncorpohates a squeegee and a thin-plate-like frame
portion for holdlng the perlphery of the laminate.

17. An appagatus for manufacturing a double-sided
substrate-accbraing to claim 11, whereia said charging
portion lncorporates a printing bed which is capable of
performlng vacuum adsorption and a sheet conveying portion
for conveylngntpe_lamlnate placed through a gas-permeable
sheet on saidﬂpfihting bed by conveying said gas-permeable
sheet. .i

18. An- apparatus for manufacturlng a double sided
substrate accordlng to claim 11, wherein said charging
portion 1ncorpogates a shearing and separating portion for
shearing and segatating the laminate in a state in which the
contact su;facésasf the laminate and the gas-permeable sheet
are maintained. |

19. An-appaiatus'for manufacturing a double-sided

substrate aécord‘ng to claim 11, wherein said separating

portion for:seﬁé“ating-the film member from the laminate
having the hoie;iato which the electrically-conductive paste
has been chargeﬁfincorporates a heating portion.

20. An-apparatus for manufacturing a double-sided
substrate atco;diag to claim 11, further comprising a holding

frame for alterﬁately stacking the laminates each having the
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hole into which the electrically—conducfive 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 elecfrically-conductive paste has been charged
so as to hold and convey the laminates or the adhesive
layers.

21. An apperatus 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 portien 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 51ded-substrate forming
portion incorporating a bondlng portlon for bonding a fllm.
member to prepreg, a ‘hole machining po:tion for forming ai
hole at a predetermined position of a 1eminate 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 separeting the film member
from the laminate hav;ng the hole into Wthh the

electrlcally-conductlve paste has been charged, a laminating
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portion for laminating electricglly-conauctive foil to two
sides of the adhesive layer from which the film member has
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; 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.
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26. An apparatus for manufacturing ;'multilayer substrate:
according to claim 23, wherein said bonding portion
incorporates a cutting portion for cutting the laminate into
~ sheets after thelbrepreg and the film member have been boded
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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31. An appagatus for manufacturing_a multilayer substrate
according to plaim_23,“wherein said seﬁara;ing portion for
separating the'film.member from the laminate having the hole
into which the egeCtrically-conductive paste has been charged
incorporates a heating portion.

32. An appaﬁatus'for.manufacturing a multilayer substrate
according to claim 23, further comprisipg 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: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 watetgfrom the adhesive laier;from which the

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

34. ' An apparatus for manufacturing a multllayer substrate

according to claﬁ_;z3, wherein said lamlnatlng portion or

said multilayer iam;natlng portlon has a moisture preventive
portion for causxng the .adhesive layer, from which the film
member has been separated or the double-SLded substrate not

to absorb moisture.
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