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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 

substrates and multilayer substrates for use in a variety of 

electronic apparatuses, an apparatus for manufacturing the 

double-sided substrates and an apparatus for manufacturing 

the multilayer substrates. 

Background Art 

Hitherto, an apparatus for manufacturing double-sided 

substrates and multilayer substrates for use in electronic 

apparatuses usually has a·structure as shown in Fig. 12. 

The apparatus incorporates a pattern forming portion 

100 for forming a predetermined electrically-conductive 

patterns 108 and 109 on electrically-conductive foil 107 of a 

double-s·ided copper applied plate 106; a_. multilayer 

laminating portion 101 for bonding, through 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· 
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portion 102 for hardening resin of the prepreg 111; a hole 

machining portion 103 for forming a hole _113 in a multilayer 

lam~nated substrate formed by the resin hardening portion 

102; a through-hole plating portion 104 for forming an 

electrically-conductive layer 114 on the .i,.nner surface of the 

formed hole and the two sides of the multilayer laminated 

substrate; and an outer-layer-pattern forming portion 105 for 

forming a predetermined_ electrically-conductive 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 another viewpoint of 

the environment, an apparatus for manufac:turing double-sided 

substrates, that for manufacturing multilayer substrates and 

that for manufacturing adhesive layers f~r the foregoing 

substrates have been required such that each apparatus does 

not require a plating process . · 
. . 

An object of the present invention is to provide an 

apparatus for manufacturing adhesive layers which are finer, 

which exhibit an excellent mounting effic;iency, which do not 

require any plating process and which are manufactured by 

clean manufacturing processes, an appara~us for manufacturing 
•' :,_, 

double-sided .substrates and an apparatus:' 'for manufacturing 

multilayer substrates. 

- 2 -



...... · 

Disclosure of the Invention 

An apparatus for manufacturing an adhesive layer 

according to the present invention comprises: a bonding 

portion for bonding 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 charg,ing portion for charging electrically­

conducti ve paste into the formed hole of the laminate 

composed of the 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. 

As a result of the above-mentioned structure, a fine 

manufacturing process can be provided which exhibits an 

excellent mounting efficiency and which does not require any 

plating process. 

Brief Description of Drawings 

Fig. 1 ,is a diagram showing the overall process of a 

first embodiment of an apparatus for manufacturing adhesive 

layers, double-sided substrates and multilayer substrates 

according to the present invention; 

Fig. _ 2 is _a diagram showing the s·tructure of a 

bonding portion according to the first embodiment of the · 

present invention; 

Fig. 3 (a) is a perspective view.showing a 
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separation-start forming portion of the bonding 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-start forming portion; 

Fig. 4 (a) is a diagram showing the structures of a 

cutting portion and an end-surf ace 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 o·f the laminate; and 

Fig. 4 (d) is a diagram showing another structure of the 

cuttirig portion of the bonding portion; 

Fig. s·is a diagram showing the $tructure of a hole 

machining portion according to the first embodiment of the 

present invention; 

Fig. 6 is a diagram 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 firs't embodiment of the 

present invention; 

Fig. 8 is a diag.ram showing the .~tructure of a drying 

portion acco~ding_to the first embodiment of the present 

invention; 

Fig. 9 is a diagram showing the structure of a 

laminate according to the first embodime~t of the present 
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invention; 

Fig. 10 is a.diagram showing the:structure of a 

multilayer laminating portion according to the first 

embodiment of the present invention; 

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

apparatus for manufacturing an adhesive layer- according to a 

second embodiment of the present invention; and 

Fig. 12 is diagram showing the overall process which 

is performed by a conventional apparatus for manufacturing 

double-sided substrates and multilayer substrat~s. 

Best Mode for Carrying Out the Invention 

According to an aspect claimed in claim 1 of the 

present invention has a structure that a.· bonding portion for 

bonding a film member to prepreg; a hole machining portion 

for forming a hole at a predetermined positiop 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; and a separating p~~tion for separating 
; ~ ... ; 

the film member from the laminate havirig:the hole into which 

the ·electrically-conductive paste has be·f!n charged. 

Therefore, an eff~ct can be obtained in that a fine and clean 

manufacturing process which does not require a plating 

process can be realized. 

Another aspect claimed in claim:2,of the present 
.'···; .. 
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invention has a structure according to claim 1, in which the · 

bonding portion incorporates a preheating portion for. 

preheating the ~repreg and the film member, 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 member 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 3 of the present 

invention has a structure according to claim 1, 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 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 member is separated from 

the laminate by the following separating portion, the film 

member can reliably be held. 

Another aspect claimed in claim 4 of the present 

invention has a structu+e according to c,laim 1, in which the 

bonding por~ion ipcorporates a cutting portion for cutting 

the laminate into sheets after the prep~~g and the film 

member have been boded to each other. Therefore, an effect 

can be obtained in that a sheet process is enabled in the 
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following process. 

Another aspect ·claimed in claim 5 of the present 

invention has a structure according to claim 1, in which the 

bonding portion incorporates, in the final portion thereof, 

an end-surf ace cutting portion for cutti~g a portion of an 

end surf ace of the laminate composed of the prepreg and the 

film member. Therefore, an effect can ~e obtained in that an 

accuracy to align the position of the laminate in a following 

process can be improved. 

Another aspect claimed in claim 6 of the present 

invention has a structure according to claim 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 a.dhere 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 to claim 1, 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 throu~h a gas-permeable 

sheet on the printing b~d by conveying ~he gas-permeable 

sheet. The~eforeJ an effect can be obtilined in that the 

charged electrically-conductive paste can be conveyed while 

the electrically-conductive paste is he;ld between the hole in 

the laminate and the gas-permeable sheet. 
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Another aspect claimed in claim Sof the present 

invention has a structure according_ to cla.im 1, in which the 

cha~ging portion incorporates a shearing and separating 

portion for shearing and separating the laminate in a state 

in which the contact surf aces 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-permeai;>le sheet can be minimized. 

Another aspect claimed in claim 9 of the present 

invention has a structure according to claim 1, in which the 

separating portion for separating the f i1m 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 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. 

According to another aspect of the present invention 

claimed in claim 10, there is provided ~n apparatus for 
. . 

manufacturing an adhesive layer according to claim 1, further 

comprising a holding frame for alternately stacking the 

laminates each having t}\e hole into which_ the electrically­

conductive p~ste :Qas been charged or th~\adhesive layers each 

of which is obtained by separating the .film member from the 

laminate having the hole into which the ~lectrically­

conducti ve paste has been charged so as :'t;o hold and convey 
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the laminates or the adhesive layers. Therefore, an effect 

can be obtained in that the elec~rically-conductive paste 

having viscosity can be:held and conveyed while undesirable 

contact with another element is prevent~d. 

According to another aspect of tbe 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 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 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 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 e):ectrically-conductive 

foil. Thus, an ef feet c;::an be obtained .·in that a fine and 

clean manuf~cturi_pg process _can be realized 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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invention has a structure according to claim 11, in which the 

bonding portion incorporates a preheating 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 portion for cooling and securing the prepreg and 

the film member. Therefore, the film member 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 sid.e 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 member is separated from 

the laminate by the following separating portion, the film 

member can reliably be held. 

Another aspect claimed in claim 14 of the present 

invention has a structux;e according to claim 11, in which 

the bonding portiqn incorporates a cutting 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 p~ocess 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 final 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 position of the laminate in a following 

·pro·cess can be improved. 

Another aspect claimed in claim 16 of ~he 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 according to c.laim 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 through a gas-permeable 

sheet on the printing bed by conveying t_he gas-permeable 

sheet. The~efore 4 an effect can be obtained in that the 

charged electrically-conductive paste can be conveyed while 

the electrically-conductive paste is held between the hole in 

the laminate and the gas-permeable sheet·. 

- 11 -



Another aspect claimed in claim 18 of the present 

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 laminate and the gas­

permeable sheet are maintained. Theretore, an effect can be 

obtained in that adhesion of the electrically-conductive 

paste to the gas-perme~ble sheet can be minimized. 

Another aspect claimed in claim 19 of the present 

invention has a structure according to claim 11, in which 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 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 20 of the present 

invention has a structure according to claim 11, further 

comprising a holding frame for alternately stacking the 

laminates each having-the hole into which the electrically­

conductive paste has be~n charged or the adhesive layers each 

of which is _obtai~ed by separating the :film member from the 

laminate having the hole into which the electrically­

conducti ve paste has been charged so as to hold and convey 

the laminates or the adhesive layers. ·Therefore, an effect 
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can be obtained in that the electrically~conductive paste 

having viscosity can bEr··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 claim 11, further 

comprising 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 according to claim 11, in which the 

laminating portion has a moisture preventive portion for 

causing the adhesive layer, from which the film member has 

been separated, not to absorb moisture. 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. 

According to another aspect cla.imed in claim 23 of 

the present invention, there is provided an apparatus for 

manufacturing a multilayer substrate, comprising: a double­

sided-substrate forming.portion incorporating a bonding 

portion for ~ondi~g 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-
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conductive paste into the formed hole in the laminate which 

is composed of the prepreg and the.film member, a separating 

po~tion 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 has been separated; a resin 

hardening portion for ~ardening 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 the double-sided substrate through the 

adhesive layers;. a resin hardening portion for hardening 

resin of the adhesive layer; and an outer_-later-pattern 

forming portion for forming a predetermined electrically-

conductive pattern on the electrically-conductive foil bonded 

to the outermost layer. Therefore, an effect can be obtained 

in that a fine and clean manufacturing_process which does not 
. . 

require a plating process can be realiz~d. 

Another aspect claimed in claim 24 of the present 

invention has a structu~e according to claim 23, in which the 

bonding port.ion iu,corporates a preheating portion for 

preheating the prepreg and the film mem,ber, a heating portion 

for bonding the prepreg and the film meinber to each other and 

a cooling portion for cooling and secur~rig the prepreg and 

- 14 -



·• 

the film member. Therefore, the film meinber 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 th& dimensions of the laminate 

composed of the prepreg and the film meDlber can be 

stabilized. 

Another aspect claimed in claim 25 of the present 

invention has a structure according to claim 23, 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 composed of the prepreg and the film member 

so as to form a non-bonded portion. Therefore, an effect can 

be obtained in t.hat 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 cutting 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 process ·is enabled in the 

following process. 

Anet.her aspect claimed in claim'::27 of the present 

invention has a structure according to claim 23, in which the 

bonding portion incorporate~, in the final portion thereof, 

an end-surf ace cutting portion for cutting a portion of an 
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end surf ace of the laminate composed of the 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 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 29 of the present 

invention has a structure according to claim 23, in which the 

charging portion incorporates a printing bed which is capable 

of performing vacuum adsorption and a sheet conveying portion 

for conveying the iaminate placed through a gas-permeable 

sheet on the printing bed by conveying the gas-permeable 

sheet. Therefore, an effect can be obtained in that the 

charged electrically-conductive paste can be conveyed while 

the electrically-conductive paste is hel:d between the hole in 

the laminate and the gas-permeable sheet. 

Another aspect qlaimed in claim'30 of the present 

invention has a s~ructure according to claim 23, in which the 

charging portion incorporates a shearin~ and separating 

portion for shearing and separating the laminate in a state 
·:·· 

in which the contact surf aces of the laminate and the gas-
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permeable sheet are maintained. Therefo·re, an effect can be 

obtained in that the charged electrically-conductive paste 

can be conveyed while the electrically-conductive 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 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 o~tained 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 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 be~n charged so as to hold and convey 

the laminates or ~he adhesive layers. :'l'herefore, an effect 

can be obtained in that the electricali}'-conductive paste 

having viscosity can be held and conveyed while undesirable 

contact with another element is prevented. 

- 17 -

--



Another aspect claimed in claim 33 of the present 

invention has a structure according to claim 23, further 

comprising a drying portion for removing water from the 

adhesive layer from which the film member has been separated 

or the double-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 following 

process is removed. 

Another aspect claimed in claim 34 of the present 

invention has a structure according to claim 23, in which the 

laminating portion or the multilayer laminating portion has a 

moisture preventive portion for causing.the adhesive layer, 

from which the film member has been separated, or the double­

sided substrate not to absorb moisture. :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. 

First E1Dbodiment 

Referring to Fig. 1, an adhesiv~~layer forming 

portion 5 forms and supplies an adhesive.: layer 22 which 

constitutes a multilayer substrate, the·~dhesive-layer 
: ·: \~ .. :.: . 

forming portion 5 incorporating a bondi~g portion 1, a hole 

machining po~tion _ 2, a charging portion ·'_3 and a separating 

portio~ 4. 

In the bonding portion 1, film ~~mbers 18 made of 
.. : : 

polyethylene terephthalate (hereinafter.". palled "PET"), paper 

- 18 -



- -------------------·-----------------···· .. ·--------------------· 

·• 

or polyimde or their combination are bonded to prepreg 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 squeegee, 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 

portion 10, a resin hardening portion 11 and a pattern 

forming portion 12 which are added to a bonding portion 6, 

the hole machining portion 7, the charging portion 8 and the 

separating portion 9 structured similarly to those in the 

adhesive-layer forming portion S. 

An ~dhesiye 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 

pr~ss 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-conductiv~ 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. In 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, the 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-conc:luctive foil 26. 

Then, the outer-layer-pattern forming portion 15 

forms a predetermined electrically-conductive pattern 27 on 

the electrically-conductive foil 26 by etching or the like so 
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that a predetermined multilayer substrate 28_is formed. 

Fig. 2 shows the structure of an essential portion of 

the bonding portion 1 wbich incorporates a pair of rotative 

preheating rollers 29, a pair of rotative bonding rollers 30, 

a pair of rotative cooling roliers 31 and an injection 

loading 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 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 Sll;PPlied 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 members 18 by the injection loading 32. 

The prepreg 17 and the film members 18 are preheated 

by the preheating rollers 29, and then lieated and pressed by 

the bonding rollers 30· so as to be bonded to each other. 

Then, the prepreg 17 ·and the film members 18 are cooled and 

secured befo~e ang 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 bonding rollers 30 
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are able to quickly perform bonding even at relatively low 

temperatures. 

Since tension control (not shown) of the film members 

18 is performed in such a manner that a predetermined tension 

is always applied to the film members is·, the predetermined 

tension is applied to the prepreg 17 iri a period from heating 

to cooling and fixing. As a result, chapge in the dimensions 

of the laminate 19 can be stabilized. Mqreover, creases and 

waviness can be prevented. 

In place of the cooling rollers 31, a cooling space 

for air cooling may be employed. In place of the preheating 

rollers 29, a contact and stationary means, such as a heater 

plate or a non-contact heating means, such as an infrared-ray 

heater, may be employed. 

A heat press or the like may be employed to heat and 

press the prepreg 17 and the film members 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 mac;:te ·of steel of a 

metal member and formed into a U-shape facing side is 

inserted between either portion of the ·-prepreg 17 and the 

film member 18 of the laminate 19 which has successively been 

conveyed. T_hus, {l non-bonded portion 34; ·of the laminate 19 

is formed. 

Fig. 3 (b} shows the cross sec·t.itm of the laminate 19 .. ·, 

having the non-bonded portion 34 formecr;bhereon. Since the 
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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 members 18 can reliably be separated. 

A groove (not shown) may be formed in· a portion of 

e.ach of the bonding rollers 30 to form a portion which does 

not heat and press the prepreg 17 and the film members 18 so 

as to form the non-bonded portion 34. 

If the laminate 19 is drawn by, for ex~ple, 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 en~-surface cutting portion 38 

of the bonding portions 1 and 6. A pair of rotative feeding 

rollers 35 moves and stops the laminate 19. ~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 conv.eyed by a conveying unit 39b, such as a 

belt conveyor. Then, an end-surface cutting portion 38 

composed of a punch 38a and a die 38b cuts a portion of an 

end·surface of the lami~ate 19, as shown in Fig. 4 (b), so 

that a cut portiop 19a is formed. 

Finally, a movable ejection load.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 

comm.only performed by bringing ·a pin 19b or the like into 

contact with the cut portion 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 blade 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 of essential portions of 

the hole machining portions 2 and 7. A movable injection 

loading 41 having an absorber 41a 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 t~e ot~er hand, a laser beam 44 emitted from a 

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 f6-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 laminate 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 incorporates 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, electrically-conductive paste 53 and squeegee 52 

which is able to move horizontally and secured to a frame 

Sla, the frame portion 51 being capable of moving vertically. 

and formed into a thin-plate-like shape. Moreover, a sheet 

conveying portion 54 incorporating a supply reel SOa made of 

resin and arranged to supply a gas-permeable sheet 50, a 

winding reel SOb, guide.rollers SOc and SOd and a printing 

bed 49 having the_gas-permeable sheet 50 slidably disposed on 

the upper surface thereof is provided. In addition, 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 surf ace of the printing bed 

49. Then, the frame po~tion 51 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 sheet 50 is moved as a result 

of the operation of the sheet conveying portion 54, the 

laminate 19 is conveyed while the laminate 19 being placed on 

the gas-permeable sheet SO. 

Therefore, the ~lectrically-conductive paste 53 

charged into. the boles 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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the gas-permeab.le sheet 50. 

Then, cLportion of the leading end of the laminate 19 

is held by a s}l~aring cbuck 56 of the sh~aring and separating 

portion 55, anc;I 'then relatively moved in the conveyance 

direction whil~:. the laminate 19 being in contact with the 

gas-permeable e;~eet 50. Then, the laminate 19 is separated 

from the gas-pe~eable sheet SO. 

As a re~ult, adhesion of the electrically-conductive 
,; 

paste 58 to the'·gaE;S-permeable sheet 50 can be minimized. 

Then, ~:tie ejection loading 57 is operated to extract 

the laminate 1·9 ·from the charging portions 3 and 8 • 

Fig. 7. i:s:hows the structures of essential portions of 

the separating portions 4 and 9. Each of the separating 

portions 4 andi9- incorporates a movable-electrically-

conductive paste 58 having an absorber 58a and structured to 

convey and ins~~t the laminate 19; a conveyor 59 made of a 

heat-resisting,-~aterial; a heating portion 60 d-isposed at an 

end of the conveyor 59 and comprising a circulating and hot 

furnace or an ;il).frared-ray furnace; a pair of film-member 

chucks 61 for ~<;:)!ding the leading end of":the film members 18; 

a laminate chu~;]c 62 disposed on the outs'ide of an outlet 

portion of the>p.eating portion 60 and arranged to hold the 

leading end ~f t;_h~ adhesive layer 22; a laminated holding 

frame 64; and a movable ejection loading_63 having an 

absorber 63a anci structured to convey an.d 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 heatirtg 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 19 is lowered. Thus, 

the film members 18 can easily be separa~ed. 

At a position adjacent to the outlet 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-surf ace cutting portion 38 of the 

separation-start forming portion are held by the film-member 

chucks 61 from the two sides of the f iltn'•·members 18. 

Moreover, the portion of the laminate 19 in the non-bonded 

portion 34 is held by the laminate chucks 62. Then, the 

three chucks are moved in three directions so that the 

laminate 19 is separated into two film members 18 and the 

adhesive layer 22. 

Then, the aghesive layer 22, from which the film 

members 18 have been separated, is extra.c::ted by the ejection 

loading 63 so as to be a,lternately stacked by using the 

holding frame 64. 

The holding frame 64 has a structure to hold only the 

peripheral portion of the adhesive layer- 22. Thus, the 

electrically-conductive paste 53 having ·viscosity 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 9. 

The adhesive layer 22 and the holding frame 64 are 

alternately stacked, and then introduced into a drying 

furnace 65 using hot air or infrared rays by a conveyor 66 

made of a heat resisting material. Thus, water which causes 

.interlayer separation to take place when the resin is 

hardened in the following 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, preserved in a moisture 

preventing portion 67 in which low humidity is maintained, 

the adhesive layer 22 being preserved for a predetermined 

period of time immediately 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 pl~te 69 in the form of a stainless 

steel plate.. Thep, electrically-conductive foil 68, which is 

copper foil or the like, the adhesive layer 22, the 

electric.ally-conductive foil 68 and another pressing plate 69 

are placed. The above-mentioned placin:g operation is 
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repeated several times. 

Since the i!;dhesive layer 22 is maintained in a low­

humidity portio~in the moisture preventing portion 67 so 

that the adhesiv~ layer 22 doe·s not absorb moisture 

immediately befqre the laminating process, the adhesive layer 

22 does not absorb water which causes interlayer separation 

when the resin is hardened in the following process. 

Fig. 10 shows the structure of an essential portion 

of the multilayer laminating portion 13. The adhesive layer 

22 and the double .... sided substrate 25 which have been dried in 

the previous process and the holding frame 64 are alternately 

stacked so as t.o be preserved in the moisture preventing 

portions 72 and 72a. 

A moveable injection loading 75 :having an ·absorber 

75a and structured to perform conveyance and ins~rtion 

initially places a pressing plate 74 in the form of a 

stainless steel plate on a plate 76 placed on an XY0-table 77 

and made of a metal material or a ceramic material. Then, 

electrically conductive foil 73, which is copper foil, and 

the adhesive la¥er 22 are placed. 

Then, an/identification mark (not shown) provided for 

the adhesive layer 22 is. detected by a camera 78 disposed at 

an upper pos~tion~ Then, an identification mark (not shown) 

of the double-s~ded substrate 25 is detected. Then, the XY8-

table 77 is aligned to a position at which alignment to the 

above-mentioned identification mark is ~ade. Then, the 
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injection loading 75 is operated to laminate the double-sided 

substrate 25. 

Then, the identification mark of the adhesive layer 

22 is detected, a11d then the XY6-table 77 is aligned to a 

position at whic~ the alignment to the identification mark of 

the placed double-sided substrate 25 is made. Then, the 

injection loadi-ng 75 is operated so that the adhesive layer 

22 is laminated. 

Then, the electrically conductive foil 73 is placed, 

and then another pressing plate 74 is finally placed. The 

above-mentioned· plat:ing 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 immedi·ately before they are 

stacked, water whic·h causes interlayer separation to take 

place when the re-sin is hardened in the following process 

cannot be absorb~d. 

Then, the_processes in the above-mentioned resin 

hardening portiori' 14 and the outer-layer-pattern forming 

portion 15 are perf()rmed so that the multilayer substrate 28 

is manuf.actured ~ 

Second Embodiment·_ 

Fig. 11 is a diagram showing the structure of an 

essential portion- of an adhesive layer according to a second 

embodiment of the_present invention. 

- 31 -



Similarly to the first embodiment, the apparatus 

incorporates preheating rollers 79, bonding rollers 80 and 

cooling rollers 81. The preheating rollers 79 and the 

bonding rollers 80 are heated to 80°C to 160°C by a heater 

incorporatinq nichrome wire or a heating means using 

electromagnetic induction, the preheating rollers 79 and the 

bonding rollers 80 beinq rotated at predetermined speed. 

Film members 18. similar to those according to the 

first embodiment a~e supplied and allowed to pass throuqh the 

above-mentioned pairs of rollers disposed vertically. ·· 

Prepreq 17 is, similarly to that in the first embodiment, 

inserted between the film members 18 by a movable injection 

loadinq 99 havin~ .an absorber 9·9a. and structured to perform 

conveyance and insertion. 

The prepreq 17 and the film members 18 are preheated 

by the preheating rollers 79, and then heated and pressed by 

the bondinq rollers 80 so as to be bonded to each other. 

Then, the prepreg 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, ~nd tben allowed to pass through an f6-lens 85 

and a telecentric optical system 86. Thus, 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 th_e pair of the feeding rollers 87 for conveying 

the adhesive l·ayEU" 19 a~e synchronized with each other, the 

hole forming.ope"z"ation can con.tinuously. be performed. 

The horiz.ontal movement and operation of a squeegee 

90 similar to that according to the above-mentioned 

embodiment caus~ electrically-conductive paste 91 to be 

charged into the holes 20 formed in the adhesive layer 19, 

which has been conveyed onto roller 88 for a gas permeable 

sheet 89 fed from a supply reel 88a, wound around a 

cylindrical roller 88 and arranged to be wound around a 

winding reel 88b. 

Then, the adhesive layer 19 is heated to S0°C to 80°C 

in a heating por-tion 92 structured -similarly to the above­

mentioned embodiment so that ~he viscosity of the resin of 

the adhesive la~er 19 is lowered. Thus, the film members 18 

cannot easily be ,separated. Then, the film members 18 is 

wound around a pa:ir of winding portion 93. The adhesive 

layer 19 is extr,acted by a movable ejection loading 94 having 

an absorber 94a_a:nd structured to perform conveyance and 

insertion. 

Al thougl:i the abQve-mentioned des_eription has been 

made about t,he s'tt"ucture that the laminate 19 is in the form 

of sheets, the laminate 19 may be in the form of a continuous 

member. In the f:oregoing c~se, the injection loading 99 and 

the ejection loading 94 are not required. 
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If the -~onding portion 95, the hole machining portion 

96, the charging portion 97 and the separating portion 98 

have different ·processing timing, a buffer, such as a dancer 

roller, may be .gisposed among the processes. 

Industrial Applicability 

As described above, according to the present 

invention, an apparatus for manufacturing a double-sided 

substrate and a multi.layer substrate can be provided which 

has a fine and clean manufacturing process, which exhibits an 

excellent mount:,ing efficiency and which does not require a 

plating process.,.· and an apparatus for manufacturing an 

adhesive layer for use in the above-mentioned substrates can 

be provided. 
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WHAT IS CLAIMED IS: 

------ -- -----­. -- --------

1. An apparatus for manufacturing an adhesive layer,· 

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 ~lectrically­

conductive paste into the formed hole in the laminate which 

is composed of the 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 an adhesive layer 

according to claim 1, wherein said bonding portion 

incorporates a preheating portion for preheat~ng the prepreg 

and the film member, a heating portion for bonding the 
·.: .. 

prepreg and the fil~_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, w~erein said bonding portion 

incorporates.a seRaration-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. 

- 35 -



- ·--- -·--····-------- ·---

. > ,JJf lllllllllll llllrlllll 111111 
• C L M S * 

4. An apparatus for manufacturing an adhesive layer 
. ·. ·~ : 

·.:·.· 

according to claim 1, wherein said bortd~iig portion 

incorporates a cutting portion for cuttiri.g the laminate into 

sheets after theprepreg and the film mE!inber have been boded 

to each other. 

5. An apparatus for manufacturing Cl:ri adhesive layer 

according to claim 1, wherein said bonding portion 

incorporates, in the final 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. 

6. An apparatus for manufacturing a,J:i adhesive layer 

according to claim 1, wherein said charging portion 

incorporates a squeegee and a thin-plate-like frame portion 

for holding the periphery of the laminate. 

7. An apparatus for manufacturing an adhesive layer 

according to claim_ 1, 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-perme~ble sheet on said 

printing bed by conveying said gas-perm~able sheet. 

8. An apparatus for manufacturing a·n adhesive layer 

according to claim 1, wl}erein said charg_ing portion 

incorporates. a s·h~aring and separating portion for shearing 

and separating the laminate in a state "irl which the contact 
.·.·. 

surf aces of the laminate and the gas-pei:Jiieable 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 

according 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 ~he 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 por.tion for separating the film member 

from the lamlnate_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 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. 

12. An apparatus for manufacturing a double-sided 

substrate accordinq to claim 11, wherein said bonding portion 
.. 

incorporates a preheating portion for preheating the prepreg 

and the film member, a ~eating port1on 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. 

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 prep.reg 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 thereof, an end-surface 

cutting portion for cutting a portion of an end surf ace of 
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the laminate composed of the prepreg and the_ film member. 
:.·.-··. 

16. An app~~a,tus for manufacturing a double-sided 

substrate acco~:d~ng to claim 11, wherein said charging 

portion i11corpoZ:a:tes a squeegee and a thin-plate-like frame 
. ~- . : 

portion for ho~_d.ing the periphery of the lamina;te. 

17. An appai;,~tus for manufacturing a double-sided 

substrate accoi:;qing to claim 11, wherein said charging 

portion incorp9l;a,tes a printing bed which is capable of 

performingvac:u\lJtl adsorption and a sheet conveying portion 

for conveying t}ie laminate placed through· a gas-permeable 

sheet on said'·printing bed by conveying said gas-permeable 

sheet. 

18. An appar,atus for manufacturing a :double-sided 

substrate accorci':i:n.g to claim 11,· wherein . said. charging 

portion incorporates a shearing and separating portion for 

shearing and s.eparating the· laminate in a state in which the 
... 

contact surfaces'()f the laminate and the gas-permeable sheet 

are maintained. 

19. An appara:t:us·for manufacturing a double-sided 

substrate acco::i;cfi,.ng to claim 11, wherein said separating 

portion for sepa:fating· the film member from the laminate 

having the hole<+::rito which the electrically-conductive paste 

has been cha,rged:· incorporates a heating portion. 

20. An appara;tus for manufacturing a· double-sided 

substrate according to clai~ 11, further comprising a holding 

frame for alternately stacking the laminates each having the 
. ·;· .. · 
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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. 

21. An apparatus 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 portion 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: ~ double-sided-substrate forming 

portion incorporating 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 electrica1ly-cc;mductive paste into the formed hole 

in the lami~ate wpich is composed of ti)c;!·prepreg and the film 

member, a separating portion for separ~ting the film member 

from the laminate having the hole into·which the 

electrically-conductive paste has been charged, a laminating 

·--·-·r·:~:. .. ---·.==.;::;;.;:·-·:·.::-:.:.-~--=:.:.::_--:.:::-.::: .. :....::..:.::...::... 
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portion for laminating electrically-conductive 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 portion for hardening resin of the adhesive layer; 

and an outer-later-pattern forming portion for forming a 

predetermined electrically~conductive pattern on the 

electrically-conductive foil bonded to the outermost layer. 

24. An apparatus for manu·facturing a· multilayer substrate 

according to claim 23, wherein said bonding portion 

incorporates a preheating portion for prehea~ing the prepreg 

and the film member, 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. 

25. An apparatus for manufacturing· a multi layer substrate 

acc-ording to claim 23, ~herein 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. 

--·--·-··---· --- -------- --

- 41 - • This Sheet Has. Be(ln it la 

· · 1m1111;1r · 



11111111111111 11111 1111111 1111 
* C L M S * 

26. An apparatus for manufacturing a multilayer substrate· 

accorqing to claim 23, wherein said bonding portion 

incorporates a.~utting portion for cutting the laminate into 

sheets after the .prepreg 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 for cutting a portion of an end surface of 

the laminate composed of the prepreg and the film member. 

28. An apparatus for manufacturing a multilayer substrate 

according to claim 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 

printing bed by conveying said gas-permeable sheet. 

30. An apparatus for manufacturing a multilayer substrate 

according to claim 2 3, ~herein said charg.ing portion 

incorporate~ a sh_!!aring and separating portion for shearing 

and s~parating the laminate in a state in which the contact 

surf aces of the laminate and the gas-permeable sheet are 

maintained. 
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31. An apparatus for manufacturing a multilayer substrate 

according to claim 23, ·--wherein said separating portion for 

separating the film member from the laminat;e having the hole 

into which the e:l;ec1;.rically-conductive paste has been charged 

incorporates a heating portion. 

32. An apparatus for manufacturing a multilayer substrate 

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 

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 adhe·sive layers. 

33. An appara·tus for manufacturing a·. multilayer substrate 

according to claim 23, further comprising a drying portion 

for removing water from the adhesive layer from which the 

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

34. An apparatus for manufacturing .·iii multilayer substrate 

according to cla~m .. :~3, wherein said lani~ri,ating portion or 
.. .-: . 

said multilayer lc:mtinating portion has a moisture preventive 

portion for causing·the.adhesive layer, from which the film 

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

to absorb moisture. 
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