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I,NVENTI ON The present invention relates to a circuit boardipms which
“Tayers are electrically connected using a conductor such as a conductive

paste and to a nethod of manufacturing the sanme. BACKGROUND OF THE

| NVENTI ON Recently, the applicart has proposed a multilayer circuit

board in which layers are electrically connected using a conductive paste

(in Japanese Patent No., 2,601,128). FIG 8 shows a nethod of manufacturing
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504 are cur ¢lie throrggH holea §08ioplaced oflaGabdd ef a s¢reen peirting machine and
the conductive paste 504 is printed directly from the top of one of the release
films 501. In this case, the release film 501 at the printed side serves as a
print mask and to prevent the surface of the porous substrate 502 from being
polluted. Then, the release films 501 are peeled off from both the surfaces
of the porous substrate 502. As a next step, metal foils 505 such as copper
foils are laminated on both the surfaces of the porous substrate 502. In this
state, it is heated and pressurized, thus bonding the porous substrate 502
and the metal foils 505 as shown in FIG. 8(d). In this process, the porous
substrate 502 is compressed to be made thin. Simultaneously, the
conductive paste 504 within the through holes 503 also is compressed, and a -
binder constituent contained in the conductive paste 504 is forced out, thus
strengthening the adhesion between conductive constituents and between
the conductive constituents and the metal foils 505. As a result, the
conductive material contained in the conductive paste 504 becomes dense,
and thus layers are electrically connected to each other. After that, a
thermosetting resin that is a constituent of the porous substrate 502 and the
conductive paste 504 are cured. Finally, as shown in FIG. 8(e), the metal




2" foils 505 are selectively etched in a predeterm ned pattern, thus
conpl eting a doubl e-faced circuit board. However, in the

af orenenti oned configuration and manufacturing nethod, when the through
hol es 503 are fornmed to be mnute, the initial connection resistance

i ncreases and greatly varies. Further, 2he connection resistance varies
depending on reliability tests such as a tenperature cycling test or a
pressure cooker test, which has been a problem _The problemis_caused by
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503 and t hgloublefared siretiitibvarfor ous substrate 502, approaches 1 when the

t hrough hol'es 503 .are for. tq be mnute, apd therefore th .
~conpressibility r@m%ﬂ lﬁ‘éfleggg{gmqq °r?§8t°ﬂ§§€\“é*’3m on B}ﬁ%&ﬁ%‘ﬁ“ﬁgannot be
obt ai ned. method, when thed¢hpouglehsles 508 @et formerd fo beminutes dbeiditials 501,
when the t . i | : | e : 1 he
rel ease fi {H’%ﬁggﬁﬁ%ﬂ%}tﬁhﬁ%%égﬁﬁg %r?g??'o@r% trtﬁ{ﬁé {Eﬂ?%%éghé}%o%glgeeq{%ﬁpeel i ng
of f the reltesistande vmqum)e@dmﬂm reliabilitst tesbosnchas a targperatyre ¢xeling) ease
tor du t'thu%emIr {?N%Eés'wrhé E&)Kéirt@wa’mfﬁ o bé@‘ﬂf’l@bm?uu%%’ yg:m%EBeNVEI\ﬂ'I ON
conductive pas i C s been. anot her pr.o .

Beari ng th@%ﬁ?‘c’)&@%&ﬂ?iaﬁﬂ% B %S:}%ﬁi‘ﬁ 0 qfﬁgé giazaeter of Hhe HTomghai ns t o
provide a dicles503 hodrthe thivknessof the purows substrated02s apprdaehed i avled wi t h
hi gh el i aljll koo AgheR sERNEUTHINET BFHE MiBte Hold ARrGofepiyct i ve paste and
a met hod of manufatturing the same. n_order to solve the

af or enent i cenepnessibilitirrequired for stabilizingdhe elortnipeonnestioncannoebe i on,
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at | east on%n%%fe' FREME¥er is enbedded in one of the adhesive |ayers, the
conductor within the through holes is conpressed sufficiently. As a result,
a SUMMARY OF THE INVENTION

Bearing the aforementioned problems in mind, the present

invention aims to provide a circuit board that enables minute via holes to be
obtained with high reliability using a conductive material such as a
conductive paste and a method of manufacturing the same.

In order to solve the aforementioned problems, in a circuit board of
the present invention, through holes formed in a thickness direction of an
electrical insulating substrate are filled with a conductor, and wiring layers
formed on both the surfaces of the electrical insulating substrate in a
predetermined pattern are electrically connected by the conductor. The
circuit board is characterized in that adhesive layers are formed on both the
surfaces of the electrical insulating substrate and at least one wiring layer is
embedded in one of the adhesive layers. In such a configuration, the
conductor within the through holes is compressed sufficiently and thus
minute via holes can be formed with high reliability. That is to say, since at
least one wiring layer is embedded in one of the adhesive layers, the
conductor within the through holes is compressed sufficiently. As a result, a



3" conductive constituent of the conductor becomes dense, thus enabling
via- hole connection with a lowinitial connection resistance and high
reliability. It is preferred to use a conductive paste as the
conductor since a resin constituent cogtained in the conductive paste is
forced out from the t hrough hol es when t°he conductive paste within the

t hrough holes is conpressed and the conductive constituent contained in the
conductive pas{e, K becones, dens t hus, obt ai ni n e via-hol e, connection with
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further improving the reliability of minute via holes.

A first method of manufacturing a circuit board according to the
present invention comprises: providing through holes in an electrical
insulating substrate having adhesive layers formed on its both surfaces;
filling the through holes with a conductive paste; superposing a supporting
base, on which a wiring layer has been formed in a predetermined pattern, at
least on one surface of the electrical insulating substrate; embedding the
wiring layer in an adhesive layer by compressing the electrical insulating
substrate, on which the supporting base has been superposed, by heating
and pressurization; and removing the supporting base while leaving the
wiring layer. The method enables a circuit board with via holes having high
reliability in connection with a minute wiring layer to be provided by such an
easy method that the patterned wiring layer is supported by the laminated
supporting base that is removed after press.

A second method of manufacturing a circuit board according to the



4> present invention conprises: lamnating release filnms, each of which
has an adhesive |layer on its one surface, on both surfaces of an el ectrical
i.nsul ating substrate so that each surface of the electrical insulating
sUbstrate cones into contact with the adhesive |ayer; providing through
holes in the electrical insulating subskrate havi ng the rel ease fil ns;
filling the through holes with a ctonductive paste; peeling off the rel ease
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Substr af ¢! PEVTSBY OGP CBRTBrT Mg Asas rIbadeAlcne, satk oF PALpE? BRgs been
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fabric and the adhesive layers are formed of the thermosetting resin, a

conventional glass epoxy composite material can be used. Therefore, an
extra step for providing the adhesive layer is not necessary, resulting in easy
manufacture of a circuit board.

The electrical insulating substrate before being heated and
pressurized may be formed of a film comprising an organic material as a
main constituent and the adhesive layers may be formed of a semi-cured
organic resin. By selecting a material having high heat resistance and high
stiffness as a film material, characteristics suitable for mounting
semiconductors can be provided. The material of the adhesive layer can be
freely selected considering electric insulation and a property capable of
receiving an object to be embedded. Thus, a circuit board with high
performance can be obtained. Furthermore, a thin film with a uniform
composition can be produced, which is convenient for forming via holes with
a minute diameter.



5 When the thickness of the adhesive | ayer provided on the
surface of the electrical insulating substrate before being heated and
pressurized is substantially the same as or thinner than that of the wring
| ayer to be enbedded in the adhesive layer, the wiring |ayer can be
enbedded so as alnost to reach the electrical insulating substrate, thus
mnimzing the decrease in conpressive force to the conductive paste due to
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while leaving the wiring layer, the supporting base is selectively melted and

removed. By melting and removing the supporting base, a mechanical
external force is not applied to the wiring layer. Therefore, a circuit board
having a minute wiring layer that is not disconnected or deformed can be
manufactured with a good yield. In addition, even a circuit board having a
large area can be manufactured easily.

In the aforementioned first or second method of manufacturing a
circuit board, it is preferable that the wiring layer and the supporting base
are formed of respective materials that enable them to be removed
selectively. According to this configuration, after embedding the wiring
layer in the adhesive layer, the supporting base can be removed easily while
leaving only the wiring layer.

In this case, it is preferable that the wiring layer and the supporting
base are formed so as to be removed selectively by different etchants. This
configuration prevents the wiring layer from being removed simultaneously



6° by over-etching when renoving the supporting base by etching after
enbedding the wiring layer in the adhesive |ayer. Therefore, the wring

| ayer having a mnute pattern can be left in the adhesive |layer with a good
yield. Further, a sufficient di fference6 in etching speed, for exanple, a

di fference of about several tines is enough for renoving one of them
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etchants. According to this configuration, even if the supporting base and
the wiring layer are formed of respective materials that are removed by the
same etchant, etching with an etchant capable of removing only the etching-
stopper layer selectively enables the supporting base to be removed together

with the etching-stopper layer, thus leaving only the wiring layer.

In the first or second method of manufacturing a circuit board, it is
preferable that the supporting base on which the wiring layer has been
formed is obtained by: forming an insulating-material pattern on the surface
of the supporting base or the surface of the etching-stopper layer formed on
the supporting base; and forming a wiring layer with a desired pattern by
allowing a conductive material to adhere by plating to the area where the
surface of the supporting base or the surface of the etching-stopper layer is
exposed. According to such a configuration, a wiring layer with a desired
pattern can be obtained easily.

In this case, the insulating-material pattern can be formed by



7° allowing a photosensitive resin to adhere to the surface of the
supporting base or the surface of the etching-stopper |ayer, then exposing
it selectively according to the desired mask pattern, and developing it.
Thus, a desired insulating-material pat%ern can be forned easily in a
desired area. Wien the "plating™ is electroplating, a conductive
materi al easily can adhere selectively only to the exposed area where no

i nsul ating-ngterial pattern. has been fgrned. ,Consegue ,.a desired mnute
W ting patt B BRoRsRa Eepryto adiete to tig ARt dh e BpOS g et hod
of manuf act bassgr thecsurface ofttharetiching-stepper ddysrathen expmsinghis selegpivelyi ng base
on which th ' s b api LAg a
substrate o%c%gif%g%dkﬁ%%%sg%g %&Q{'géﬁéf}g%éﬂrd '[S(Ii %@é@gﬁd,sﬁ%dsé?dggﬁggi ve t hat
| oses its ainmtptinednateripl pastesnerndg formpd easily 1 s desirgdarea.and forning a
Wi rih_ng | ayer on t“Wh%ﬁLﬁhéc‘@létin%’HQ eﬁa'égmg%]dti amdudﬁtgﬁidt_ygial ﬁa\éﬂj‘l an
et chi ng- st opper ., ayer .being sandwi ched t herebetween. en,i.f the supporting
base is a tﬁg?l aﬁ#xpﬁq ﬁ%l%téYeay ioPﬁf:%?nt%Seexpg‘? %’fe@ev\(d\ﬁ%’f ?Qamsﬁlﬁt?%n}%ngp
substrat e hpattegn hasfebndormed.st Cemgiynehtly, &degired mmguteeirmgpatitermg base.
When the w rjaﬂ%elfgyrﬁadieﬁsifl rmed after that, the process of formng the

W ring Iayerc can be carrl out easily. In addition, by_|amnating.the

substrate using t hkn thehBestves seeand methed ofimanutactindng atcirull kesrdetit ned
t enper at ur € pRgfebakldahat the sapiifink Hade basSehieh dhé Reringlayéshas béeh be

PR AN e C N e A TR
accor di ng t @uppbriing bassrhsiggraatddiesive thatlgeeitsmdhesionmtiaqreieterorined by
| ayer bl ng RupEe 47 K Bl Jorh i h hisE 10y S cHeyrtlob o2l PCIES, 02
have t hr ougisupppxiing basedirpetly pewith an atchdngistopper bavesheing sandywighed a
conduct o, JAeibkbh ey sl b o By pai Sl a1
and the it irﬁlt}{}P‘échrbyld]é’n%iF’é@Prg&@gISPES"EGY%@%‘EB@ % Pifigient 8{}88 §’§ 'n bot h
the el ectri aipporting thé sgpputbinigriaises Wardvihelwinring lngenidiforned aftey shatjue to
oD £ YRolbleBER ey MARRIRAALS A b ondiE ol it oueh o
reliability hydanisapingthesubstrate using the midhesivadhableses itradbesien@tiang a
mul tilayer Gjre@sicknAéd tempéfdif HOhighet, tBe RUPHEFing PARENDthd Substrate
charact er| z¢d . LeReal 10, NS, SLeRS, Ol e SHRSLRRRIH 19 4BR0" Uy PooS: O

result, the working efficiency is improved.

A multilayer circuit board according to a first configuration of the

present invention is formed by laminating at least two electrical insulating

substrates with an adhesive layer being sandwiched therebetween. The

electrical insulating substrates have through holes formed in the thickness

direction and filled with a conductor. The multilayer circuit board is

characterized in that a wiring layer formed in a predetermined pattern is

provided in the adhesive layer and the wiring layer is electrically connected

to the conductors in both the electrical insulating substrates sandwiching

the adhesive layer due to a compressive force applied in the laminated

direction. According to such a configuration, a multilayer circuit board with

minute via holes having high reliability can be provided.

A first method of manufacturing a multilayer circuit board
according to the present invention is characterized by repeating the steps of:
superposing a supporting base, on which a wiring layer has been formed in a



8 predeternmned pattern, on one surface of an electrical insulating
substrate that has through holes filled with a conductive paste and
adhesive layers on its both surfaces; enbedding the wiring layer in an
adhesi ve | ayer by applying a conpressive force by heating and
pressurization; and renoving the supporqing base while | eaving the wiring
| ayer. According to such a configuration, a sinple nethod of manufacturing

a multilayer c¢ircuit board can be prqvided. . .. |ln the aforenpentioned
first met hgaeéqtem B# ¥Ihdma°%$‘ﬁ?ﬁ“§¢§ra"c?lﬁ‘étﬁ}cﬁl H‘éﬁéﬁ%‘;‘ng ﬁﬁi’%trﬁ%f erabl e
t hat t h:a withatijas ahmugajrjcblébﬁllaﬂ mich hicogdtetive paste andmthesiverlagessadn ve
materials t e . e ti . I s preferable
that at |ea$ %%M‘éi:%%h%%é%dlggr&?% %i 1§Y+§ﬁ%%§gﬁe§‘kél l???’ A;ce_ of the
suppor t i ng aRMBingn eampregsivayforceiby heatingiand pressusizationsard semoviag

et chi ng- st %B%p#)@yt%g baswhile 184vihBhé Pifingdagerat Ac@ﬁ'ﬂﬁn% P&such a

et ching-sto r a%e ar.e formqu@af res!ﬁ&ctlve mat er.i.al s that,enabl.e them
Lo be remo\iORLEUFaReR L pimpIe e ther o maTyiacturing o FEHHAYET Gt Hard
supporti ng daaslse prowided:h the wiring | ayer has been fornmed i s obtained by:
form ng an insul ating-naterial. rfac t ting
base or the sur fatélét%?_ gfaﬁpgm(g? (k: ﬁ%@%ﬂ%&&‘@%@#@%ﬁ%ﬁggr?%gﬂs&%rg ace of
t he suppor tdirapibbeard, irig preferable thatithe wiring Jayersndthe sipporiddgbase er n by

al 1 owi ng a HRNAHHEE e @%b@béb@riﬁﬂé“ﬁ{a%e ¥R el (b bOrdivéd €a where the
base_ or_ t surface of the etching-stopper |ayer

surface of the swort% g

i s~ exposed. Selortiyedy. 1 iIbalso is prefepakle dhabat loagh pne ptchingsstoppeR Laeade on whi ch
tEe \1/3Vi rikng ﬁo?meﬁ dmf eﬁmfhd‘eaifmh_d sﬁp%Min@m@é, EWiringrludh' ped isrlgroai&éldbﬁt rate on
t he back sunface.of t sUppoOrtin se _usij an.adhesi ve that s its
hihes:on atthe Mgt e SRS sidber Bvert fad PhE B ARR I or g eSO |

| ayer on t hetching-stopper laybe ase figrored of rebpantivei materials chatgnable ghem to

et chi ng- st ' semgl%' " ) lg‘dmgl oned

nmet hods ar %%?é@{%eewﬁa‘&g{'o i e Q;ﬁ&'re? Zﬁg ngfeggﬁt@#gl)%bﬁllﬁgt e. case of the
first or scRYWPHEFHEIHLhS Wirang %ﬂfiaag%ea exedis ohsgHad by: forming amy

mul tilayer ﬁsﬁﬁ&ﬁﬁg—bﬁh&éﬁaﬁp@ﬂéﬁ% 68 thﬁ sarﬁe@aﬁﬂlecmﬁﬂofgungmhw?mhé he pr Fsent
i nvention is_ghar eri.zed in that, the.wri,ng Layer.faor .1op | ayer
of 'the i t TS Stipafng ot day oA Pl TEfle Bmbdifia”or Y he
present i nvease; anddormingw wiriggllayer with a fesiteshpatsgmy byallowing @ substrate
havi ng a prgdehRiv RATR | | Ve v e Whb | are
electrically con%gg'?lg%ew tHggﬁﬂgféegipilagggﬁnds}%lag?lﬁng sﬁ\glsltérs{altgfealcé\}/‘\ﬁifl?zeh has
adhesi ve | a§4RROTEWE hase s ithe suriage ek thaefchmestgrpemiazer 1§ exraged; ¢ 1 a
conduct or, addition, it is preferable that the supporting base on which the wiring layer

has been formed is obtained by: laminating a substrate on the back surface of
the supporting base using an adhesive that loses its adhesion at a
predetermined temperature or higher; and forming a wiring layer on the
surface of the supporting base directly or with an etching-stopper layer being
sandwiched therebetween. The aforementioned methods are preferable due
to the same reasons as those in the case of the first or second method of
manufacturing a circuit board.

A multilayer circuit board according to a second configuration of the
present invention is characterized in that the wiring layer formed of the top
layer of the multilayer circuit board according to the first configuration of the
present invention and a wiring layer of the top layer of a core substrate
having a predetermined number of insulating layers and wiring layers are
electrically connected with an electrical insulating substrate, which has
adhesive layers on its both surfaces and through holes filled with a conductor,



9° being sandw ched therebetween, and at |east one selected fromthe
wiring layer of the top layer of the nultilayer circuit board and the
wiring layer of the top layer of the core substrate is enbedded in an
adhesive | ayer. According to such a con% guration, a nultilayer circuit
board in which the wiring |layer of the top |ayer of. the core substrate and
the wiring | ayer of the top layer of the first nmultilayer circuit board

formed of Iur | of havi n Vi a W ring
are electri Bg m%}betde%}"%g éﬂrge gt:geasgone Selegtﬁﬁ%g%&]qgg%%d

manuf act ur i kayea Oﬁﬁhe tomlayer of ¢ ﬂnbaenlcm@ub baardand thewiringdayar anvent i on
i s charact em@ﬁq) RYef BFtHd &r@gubétwﬁerl@%ﬂlﬁﬁdw?n Wl ddHeduR1agds, Cui t boar d

accordi ng t resent | nv n,a core

|rst onfi rat1on of nti
substrate h ﬂ%@gaﬁ@%émwﬁﬂmmﬁ@% V@“ﬁﬁ&hﬁn ring
layers wit hwéfin gllayézr ¢fcu‘hb tbp $astertof B SoteSubatrate whd ¢he h&ﬁngdﬂﬁéﬁ ofaheayers

on its both _ suyface oygh__hol.es Wt ast e,
bei ng sandv\nt% gF@%ﬁf Hﬂgﬁﬁﬁf %&h?%gdfgfmfegzgg? pg H‘E Ogi@g Sfrom the
wiring | ayehairmgmlnm vih dolasmaridaypdnutef wiring axe ele¢taically conuvedted banbe and
the wiring ? ®f the top layer of the core substrate in an adhesi ve

ti ng

| ayer by he d pressur|2|n the core substrate and t ltilayer
circuit board that W‘@tﬁ%ﬁ%%@ﬁt%&%a%‘@t PYAT GLrQU méul ating

substr at e baﬁ@gdﬁagﬂf M}ﬁf}ﬁ@séﬁtﬁhebﬁﬁw@chﬁﬁﬁwﬁﬂedg)yt@@ﬁﬁdg configuration,
a sinple method o ac in i reircui r

provi ded. superpos1q u.it'[i.lllagaxgg}'ctggb ?&ﬁf&?’ﬁ 518 g;f’ tﬁ%ﬁﬂ%%"t"%“ﬁ ﬁgn

nul tilayer of thepresenhiniention i &corel sidistrate bhammgpmmdmﬁmb@ bei ng
heated and BE&ssH vﬁrf\;t\%\r/lﬂ t Efﬁﬁﬂ

t her nosetti nf resiﬁéﬁﬁgﬁaﬁxam g aﬁlrtﬁ%tneélé%k'l ﬁj esl iﬁilﬁ aye "may be
formed of t Renhiehbagedbesivadayarsion. itabeth syxtaces pp t*hh@l@b‘élﬁﬁ A WitBul at i ng
substrate begf@ndubtive gaﬁﬂabéﬂﬁgad&%dﬁﬁ@feﬂbﬁheiﬂ%t%&nb@& @mfﬁi@td(rl]m‘g aﬁ;hléaéﬂn
conprising an or i a an e esive
ayer my nae SPREEPEOR e iroll el Rymecton b P Taver B el iRy RIRES P
second net hetrcuit bmmdfaaldtulmelwngmg Jayrer of ﬁ;edlopdaymftthe looxe giybsitratedn an
preferable t

es t he
surfaces of t SI % ISékfl %F ?ﬁ&bm ISt %&%&Pg& eél %ﬁ&lﬁg@t ed and
pressuri zed m%ltgamarﬁ%b%xdt%@aﬁfe b&%“GPPQWOﬁ%WI'E}hQ}F ¢IRSirIc8! the wiring

| ayer to be 1ﬁ§iﬁ§.€ﬂ%¢db@tﬁa|0@béﬂig%h\d&né}ﬁs&ﬂherebetween Atdordiig toi sugh 01
second et hOdnﬁ m?olﬁ %Cé[nlcjnrpllg Fhethly o% madhFa tﬁh&%ua multilayer circuit board

can be provided.

In the first or second method of manufacturing a multilayer circuit
board, the electrical insulating substrate before being heated and
pressurized may be a composite material of a semi-cured thermosetting resin
and a glass woven fabric, and the adhesive layer may be formed of the
thermosetting resin. Alternatively, the electrical insulating substrate
before being heated and pressurized may be formed of a film comprising an
organic material as a main constituent, and the adhesive layer may be
formed of a semi-cured organic resin.

In the first or second method of manufacturing a multilayer circuit
board, it is preferable that the thickness of each adhesive layer provided on
the surfaces of the electrical insulating substrate before being heated and
pressurized is substantially the same as or thinner than that of the wiring
layer to be embedded in the adhesive layer.

In the first or second method of manufacturing a multilayer circuit



10 board, it is preferable that the electrical insulating substrate

bef ore bei ng heated and pressuri zed has spaces capabl e of receiving
constituent materials of the adhesive layers. It is further preferable that
the electrical insulating substrate bef gre bei ng heated and pressurized has
m nute pores through which the constitd€nt materials of the adhesive | ayers
can pass. Furthernore, a nmultilayer circuit board according to a
third configur on of t resent .invention. is c cteri edlnthat t he
il 111 ayor PORTE b 88 miEiable Rt pleGHeR Lo lating BaaTtAre hefion ot

present i mheatédandpdessucized lmslmacattmplabia mﬁg:eaemxgjmtmmms of

i nsul ating | g d ondi ng
body havi ngkﬂggﬁhﬁﬁge#j er *ﬁé?ﬁ&gn%{ g con(}ﬁ %E;%?t %ﬂeléle&ggzﬁg%&%ﬁtgn@

t her ebet we it stméehp e ex%ateéﬁnémr@wwrt@ dihas mwéne rores thronght i | ayer
circuit boajHichRHe cBAstitilendndtR¥Ris @chbfmiue@ﬁrellay&rs dahﬁzis@ core substrate

| ect |1 t ed t duct bond
body bet or e bei g RAHeRCEE #au Blpr eCoRl Hdaeg Bcograieitag thisdouch & |
conf i gur at iconfigaratidn of ﬁ;eepresent:mvbntmnusi characterited incthait lthel multdsyerof the
core sub str %199&1&1%&4’1{1€er L ﬁfcst%onh@'ﬁr%ﬁ(;r%f {He gﬁfe&%i’t%v%xﬁgﬂ 2h boar d

formed of apuraltyo avi n e via ol es
are el ectr |&mmwmmhéwmpb@emmmdmumber of msuhaﬁmaJeym@ 't he
substrate tb@ﬁi’ﬁ Thy@ Qéxr@%mmmbbhbéﬂawmng Bady hﬁorngetmaﬁgle, the
substrate g s f rredbof a?ﬁg{ u}sl%% bsgte ha .hol es inside
and t hus h ﬁﬁﬁ ad:pn F10F PEIRESaSE }k-hﬁfg P8se of

usi ng t he dayerformddsdn thectopdaperttrhehhaltilayesciryuit boﬁrdBSﬁd Iblye witinge. Wen
{he por 0si tigk5ot Bl 1BA: S Vhercobl Cu PR A LIABRAAD BRI £l T Cul € T

be conpresse ncrease 1 n |"ectric connec I on resl stance
bet ween t hecondmatert and sheisubsiraierhondingbedy befoze beinzdaminataddins n t he

body 15 1 i raprRelibaifg AstntnPt  wthed it f‘?%‘na?‘?ﬂtﬁ%%% R an |
direction viRaTdHBE;Raic ggg‘ﬁ a&?l‘dmjttﬁ’@ o aukstrate qnds YeRS t he
ho:c ](ca_s. . Conls&mmfsttlnyqltﬂblgaemm:it:bdmd formed of arplatality d@mrs&mwhg ]
sufficiently. thus.increas i ce between
t he conduct%‘?mé d" e &ﬁ? 1%%1%03%1%&5% 813%8?&15}&?‘ (E)tr%gr%%%% oned third
mul til ayer ptovidéd. board, it is preferable that the material forming the
substrate bonding IH%)S db%vélt“théﬁﬁﬁsti’é‘(% Hlﬁid%é Bbd gv ﬁﬁé 85 Bredsifiity”

resin-i regnated. fi erJ al
P I%eans that, for examplte Wile bstrate o mg

cfy 1saformed of a porous
substrate having holes inside and thus has a property of being able to be
compressed. In the case of using the porous substrate, a preferable porosity
is 2-35% by volume. When the porosity is lower than that, the substrate
bonding body is difficult to be compressed, thus causing increase in the
electric connection resistance between the conductor and the wiring layer or
a bad connection. On the other hand, when the porosity is higher than that,
the substrate bonding body is further deformed in the vertical direction to
the compression direction when being compressed and the conductive resin
enters into the holes. Consequently, the conductive resin cannot be
compressed sufficiently, thus increasing the electric connection resistance
between the conductor and the wiring layer.

In the aforementioned third multilayer circuit board, it is preferable
that the material forming the substrate bonding body is at least one material
selected from resin-impregnated fiber sheet materials composed of a
composite material of a glass-fiber nonwoven fabric or an organic-fiber



conposite material of a glass-fiber nonwoven fabric or an organic-fiber
nonwoven fabric, and a thernosetting resin. According to such a preferable
configuration, electric and nechanical characteristics of the nultilayer
circuit board are further inproved. 1 A third nethod of manufacturing
a nmultilayer circuit board according to Y he present invention is
characterized by conprising: superposing the nmultilayer circuit board
according to the fi conf,i gyration, of the pr se ventd on 0
Substrate whenmaves Eabsic A etiotmedettis tesin AP Hine 2y 6P A huelheRbleg ©
| ayers wi t hcanfiguratioas elebtrivdand) nmnhanichhchmstartatmagﬁ theomadtildyleked wWith a
conductive Qﬂ'&h@bﬂggd Hﬁéf\%@ﬂ@[ﬁﬁﬁ) # |ty bei ng sandw ched t her ebet ween; and
nectin ay

el ectrically con er formed on the top | ayer of t he

mul tilayer circuitd mgmmdpﬁmmﬁaﬁgnmmlﬂtﬂmécé’éﬂ@b&as trate via the
conductive pa®r@indiotdaid r@gexﬁriﬁveﬁﬁéﬁwéﬂdra&e&ﬁedwlcbhdﬁy@ﬁgm rcunt boar d
and the core substrat %[et ha ..Jhave beeg ?}%“@8 %‘g ﬁﬁ atée bondi ng
body being SSPRFROEMESDeR feircuishegrda ﬁhflﬁ&? § e‘i‘? LaUOR pl e
met hod of mafitHeaptesentinventiohton syere substraké¢ withea gredetemmipeduiutatier of

In the af or gimAl ?ag?%rérglaﬁ%w AehP% n%sm% a\‘;ﬁgafat@qmﬁdmgsaw Hels! CUI t

board, it is prefe q ctive rough hol es

in the substhepughdles filled agh Bepaductivs P@Ptﬁéadé@séﬁqﬁlﬁpéﬁbmi’@w&r ot r udes
fr om ! h§| suséagﬁﬁzuaa thB&b%;ﬁﬁééﬁ 3&%1@1 dleagican, Q@ﬂﬂectﬂié;ﬂ{eddvﬁlﬁh e !plclhI a
referabl e confi e rln eecrla
(F:) onriect ed t ré'él"tfﬂ ?ﬁ"e?"%‘@é’ﬁ? 9&%9 élag s%afaa%‘t‘ﬁ IWYW%g Xf
resi st ance. th&&bﬂél-'stmgﬁ@% Pid ¢ cmdtckvepAsteNi3Sheating and pFés@m‘m(ng tl(eh) show

Cross-secti V] ' ng a
doub! e 1 ace MR ireuit HAAUAd e ioRB Subllr e Fhaf Hav ‘beg@%tﬂ’é“ﬁ"‘%%‘% on
FIG 2(a)-(witk hbmsubmgteslmdmmho dy/being sanﬂwsqheétﬁhﬁgemsgn+ nSueh axanpl e
of a met hod c@ﬁﬁgﬁw&%mwgaéxﬁymeﬁndagofbﬁéﬁuﬁatm%b muMilsyéideitauer of
the present (i nventjon ha %‘geen or med FIG 3(a)-(d) show
cross- sect i GREFI IR %\/E“?‘Pa trating steps in a method of manufacturing a
doubl e-faced ci r culd thafodeinsntionet thidd eethpd of nfanufactprimgenmultilegeri on.

FIG 4(a)- (@) %agaoi%%s PE Jce?:ﬂ@lth%ﬂ &‘%ohhh&ﬁ%?&%ﬁ%%ﬁh“&ﬁe et ™t hod of

manuf act uring 1aye rcurt
holes in the substrate bondlng body before being heated and pressumzed

protrudes from the surfaces of the substrate bonding body. According to
such a preferable configuration, the both wiring layers can be electrically

H

connected to each other stably via the cdnductive paste with a low resistance.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1(a)-(h) show cross-sectional views illustrating steps in a
method of manufacturing a double-faced circuit board in a first example of
the present invention.

FIG. 2(a)-(d) show cross-sectional views illustrating steps in an
example of a method of manufacturing a supporting base on which a wiring
layer of the present invention has been formed.

FIG. 3(a)-(d) show cross-sectional views illustrating stepsin a
method of manufacturing a double-faced circuit board in a second example of
the present invention.

FIG. 4(a)-(e) show cross-sectional views illustrating stepsin a
method of manufacturing a multilayer circuit board in a third example of the
present invention.
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FIG 5(a)-(d) show cross-sectional views illustrating steps in another
exanpl e of the nethod of manufacturing a supporting base on which a wiring
| ayer of the present invention has beeq,forned. FIG 6(a)-(e) show
cross-sectional views illustrating steg% in a further exanple of the method
of manufacturing a supporting base on which a wiring |ayer of the present

i nvention has be Fl 7{a)-(c), show cross-sectional views
illustrating st e@é‘%r(gﬁggtsmﬁ' %PSW?@P&&f ﬁeﬂ%g‘ilgsﬁﬁm!ﬁﬂgﬁ%ﬁlfﬁq%gﬁf boar d
in a fourt exemphpdfthef metlwdpofanantfactiwéng aeupporting basddrGwhiclap- (e) show
Cross-sect| ' k| fal [ d of manufacturing a
convent i ong’ﬁﬂﬁ I%*%@feﬂrhe#? %%@tlbgg%tri{)ﬁﬁgﬁ hﬁiﬁf%é%ﬁbst rate).. DETAILED
DESCRI PTI ON OF THHGN{ENE) ehomomsi-sestional views ilugirating s4eps Heapr esent

i nvention WnthePexemplebddé mbiHbd fiRaRfaeturdnd H%uﬁf)@bﬁﬂ?ﬁa@soﬂ Qihliems .
first Exanple

. |G _1(a):(e) . shagw crosszsectional views
i |1 ustrati AJVEiRgLYeR ogg%p%gn%*l{vm%qengfogna ubl e-faced circuit
board accordi ng tBIG. 7(a)-$d) sheenqrbss-sdctioneal piessmalinstnationgisteps in a As
shown in F N | ' . | Rt ' esi ve
| ayers 101@&?#&?8% 0 ﬂﬁ%ﬁﬂé%?ﬁgl{ﬁr agzégc\%vgtsﬁpr egg?{a@‘lweﬂ&ﬁlﬁﬁz t he
el ectri cal thepoesentiavention.rate 102, one with excel |l ent di mensi onal

st?b! I fj y ?_nld hi gﬂx@%)géﬁﬁ%mg%-b&t@gzi&d mlils_ezfqtiﬁg' Stefss islai ncl ude a
PRAPTCN (el A ci T RER o e a) ey Sr Gy POSFL AR, ¢ adormr
of Ube | ndudLITIVEEsulidteate). and "API CAL" (a tradenmark of KANEKA CORPORATI ON) .

Such polyimde filns are characterized by having | ow wat er absorption

depending on their grade. Aram d filnms include "ARAM CA" (a trademark of
ASAHI O%EMDE\TAIBBD%?' E8CRIPTIONOOF BHE I N(a trademark of TORAY

| NDUSTRI ES e AIPLESUch aramide filns are characterized by having hi gher

stiffness and bei difficul.t to be .el ongated,conmpared to .the polyimde
il ms. 2Bl ampicamte Rrosejonyongen SaH T beiaaet quth SeBredts | it de
adhesi ve  to the drawings as follows.
First Example
FIG. 1(a)-(e) show cross-sectional views illustrating steps in a
method of manufacturing a double-faced circuit board according to a first
example of the present invention.

As shown in FIG. 1(a), an electrical insulating substrate 102 with
adhesive layers 101 formed on both of its surfaces was prepared.

As the electrical insulating substrate 102, one with excellent
dimensional stability and high heat-resistance is used. Films of this kind
include a polyimide film, an aramid film, and the like. Polyimide films
include "KAPTON" (a trademark of Du Pont-Toray Co., Ltd.), "UPILEX " (a
trademark of Ube Industries, Ltd.), and "APICAL" (a trademark of KANEKA
CORPORATION). Such polyimide films are characterized by having low
water absorption depending on their grade. Aramid films include
"ARAMICA" (a trademark of ASAHI CHEMICAL INDUSTRY CO., LTD.)
and "MICTRON" (a trademark of TORAY INDUSTRIES, INC.). Such
aramide films are characterized by having higher stiffness and being
difficult to be elongated compared to the polyimide films.

As the adhesive layers 101, an epoxy adhesive or an imide adhesive
was used as an example of a thermosetting resin and a silicon adhesive of a



was used as an exanple of a thernpsetting resin and a silicon adhesive of a
13 hi gh grade in heat-resistance as an exanple of a thernoplastic
adhesive. It is preferred to prepare a thernosetting resin in a sem-cured
state for ensuring that a wiring |ayer n be enbedded therein. In
t he present exanple, an "ARAM CA" filmwWth a thickness of 12[err]mwas
used as the electrical insulating substrate 102 and an epoxy resin nodified

wi th rubber,as the, adhesi,ve | ayers 101. The, eQoXX [ eSi S ifieq, Wwith
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a sem 'Cure%néf.lﬁhgth Eg‘%ﬁ% élﬁgef&ﬂ{'b eﬁ%&&id‘tﬂ&@i&?e embedded therein.
ayér had a thic err

Each adhesi ve ness o ) .shown |n FIG
1(b), release fil nin teespregent exampleyan" @"ﬂlﬂé"m&rﬁ% s8R bot h t he

adhesi ve | ay@s #as dsed 3BEhe BldchacAuishlading slddtrate 202 dhd 3R] &oxly. resin
Consequent | .ne sur%ac of rhe adhesi,ve | rsﬁq}%l were nelted slightly,
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used. The t HamigatedodrebothOvhevadhesivedayenst®l fofmad ontths Gubekrate 102 atd by t he
short wavel erg ' h hol es
104 were fi ﬁigg‘lev%b?% acg%snegﬁlg?lﬂﬂg’eé%asgl?gﬁ%gf]%@ %ﬁ%gﬁbgy%%l%%ﬁgt%t ive
paste 105 dimeked slighdy, thye pesmi@ingtheaelense Hlmsi080te adhexe ontasthesen
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pri via. S S su S anese paper.,per. ed a
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t hr ough hol €Bhd total thibknedssnclnding thumeléaserfdam 108 whe Sgpopior this atage. a
conductive constityggnt. a@%}.‘ﬁ‘?’%gﬁﬁﬁg" éécz’gg%g%%gmegqoq%g&%o%m ihikhéed with

the conductive paste cbnta uctive constit erit. I'n
addi tion, tHubstratedO2mrpyaded Witk themelaasefilms 103 huadagers Asfdeilaseron
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355 nm was used. The through holes 104 with a diameter of about 50um
were formed by the short wavelength laser.
As shown in FIG. 1(d), the through holes 104 were filled with a
conductive paste 105 by printing the conductive paste 105 directly from the
top of a release film 103 using a screen printing machine. In this case,

vacuum adsorption from the side opposite to the printed surface via a porous
sheet such as Japanese paper permitted a resinous constituent contained in
the conductive paste 105 within the through holes 104 to be absorbed, thus
increasing the proportion of a conductive constituent. As a result, the
through holes 104 were filled with the conductive paste containing the
denser conductive constituent. In addition, the release film 103 served as a
print mask and a pollution controller for the surface of the adhesive layer
101. In this case, the hole diameter and the total thickness were 50pm and
54um respectively, and therefore the aspect ratio was one or less. However,
the through holes 104 could be filled with the conductive paste by the above



the through holes 104 could be filled wth the conductive paste by the

above 14 ment i oned net hod
unl ess the aspect ratio is less than about 0.3, i.e. the hole dianeter is
shal | er than about 20[err]m Aﬁ shown in FIG 1(e), the rel ease
films 103 were peeled off fromthe both surfaces. In this case, due to the

m nute through holes 104 mﬁth a diameter of 50[err]mthe influence at the
ends coul d_not,.be Jjgngr gue t he copduct ste n the
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adhesi ve | ayers ductlve past within the
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conductive constitue cont in the co ctive te becane dense,
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The heating and pressurization allowed the adhesive layers 101 to
flow and thus the wiring layers 107 were embedded in the adhesive layers
101 as shown in FIG. 1(g). By embedding the wiring layers 107 in the
adhesive layers 101 in such a manner, the conductive paste 105 within the
through holes 104 was compressed, and the resinous constituent contained
in the conductive paste 105 flowed out in the adhesive layers 101. The
conductive constituent contained in the conductive paste 105 became dense,
thus electrically connecting the wiring layers 107 positioned on both sides of
the substrate 102 to each other. After that, the adhesive layers 101 and the
conductive paste 105 were cured.

As the last step, the supporting bases 106 were removed while
leaving the wiring layers 107 embedded in the adhesive layers 101 as shown
in FIG. 1(h), thus completing a double-faced circuit board. In the present
example, aluminum foils were used for the supporting bases 106, and copper
foils were used for the wiring layers 107. The supporting bases 106 were



exanpl e, alumnumfoils were used for the supporting bases 106, and copper
foils were used for the wiring |layers 107. The supporting bases 106 were

15 renoved by nelting the alum numfoils by selective etching of the
aluminumfoils and the copper foils. Siyice the supporting bases 106 were
renoved by nelting the alum numfoils, e doubl e-faced circuit board was
not stressed and thus was not broken. In addition, the supporting bases 106
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used as the substrate 102, and epoxy adhesive layers with a thickness of S5pum

were used as the adhesive layers 101. Therefore, the conductive paste 105
had a thickness of 22um before the wiring layers 107 were embedded.
Copper foils with a thickness of 9um were embedded in the conductive layers
101 as the wiring layers 107, thus obtaining a compressibility of 18/22 =
about 82%. Actually, the conductive paste with a maximum thickness of
that of the release films 103 protrudes from the surfaces of the adhesive
layers 101. Consequently, the compressibility corresponding to the
thickness was added and was therefore further increased. The volume ratio
of the resinous constituent and the conductive constituent in the conductive
paste 105 was set to about 50% considering print quality. Therefore, most
of the resinous constituent in the conductive paste 105 within the through
holes 104 was pressed out in the adhesive layers, and the conductive
constituent became dense within the through holes 104, thus obtaining via
holes with low resistance and high reliability. From experiments, when the



constituent becane dense within the through holes 104, thus obtaining via
holes with | ow resistance and high reliability. From experinents, when the
16 volume conpressibility was at |east 20% electric connection with |ow
resi stance coul d be obtained, thus inproving the connection reliability.
Further, the thickness of the adhesive ¥ayers 101 was set to be
substantially the sane as or thinner than that of the wiring |ayers 107.
Therefore, ip forcing the.wiring layers 107 into the adhesjve |ayers 101,
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the substrate 102. Insucha manufac?urmg method, tTme adhesive layer 101
is applied onto one surface of the release film 103 and then can be dried in a
semi-cured state. Therefore, the adhesive layers 101 were formed on both
the surfaces of the substrate 102 in an easier manner than that by the steps
of applying the adhesive layers 101 on both the surfaces of the substrate 102
simultaneously and drying them in a semi-cured state.

Furthermore, FIG. 1 illustrates the aforementioned configuration in
which the wiring layers 107 cover the through holes 104. However, the
wiring layers 107 are not required to cover the through holes 104 completely.
The wiring layers 107 may cover a part of the respective through holes, since
the wiring layers 107 only are required to be embedded so that a
predetermined compressibility is obtained between the wiring layers within
the through holes. In other words, a part of the respective through holes
may be exposed as long as the wiring layers are positioned on and beneath
the conductive paste so as to compress the conductive paste within the
through holes. In the present example, for instance, when using through



may be exposed as long as the wiring |layers are positioned on and beneath
the conductive paste so as to conpress the conductive paste within the

t hrough holes. In the present exanple, for instance, when using through
17 holes with a dianeter of 50[err]mand a wiring with a width of
30[err]m the conductive pastes were cdﬁbressed, thus electrically
connecting the wiring |ayers to each other. Such a configuration does not
require a so-called land, resulting in the fogg?tio m nut e
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contrary, an extessively , .
An example of a method of manufacturing the supporting bases 106

provided with the wiring layers 107 that were used in the above-mentioned
example will be explained with reference to FIG. 2(a)-(d) as follows.

As shown in FIG. 2(a), a copper foil with an aluminum carrier,
UTC-Foil, manufactured by Mitsui Mining & Smelting Co., Ltd. in which a
metal layer 110 made of copper used for forming a wiring layer was
laminated on a surface of a supporting base 106 made of aluminum was
prepared. Such a composite material also can be formed by electroplating,

depositing, or bonding copper to an aluminum foil. In this case, considering
the removal (etching removal) of the supporting base 106 by being melted in
a later process, it is preferable that the supporting base 106 is thin with a
thickness of about 1mm or less. However, to the contrary, an excessively
thin supporting base 106 causes handling difficulty. Therefore, it is
preferable that the supporting base 106 has a thickness of at least Sum.

The supporting base 106 used in the present example had a thickness of
about 50pm. It is important that the supporting base 106 is thin so as to be



thin supporting base 106 causes handling difficulty. Therefore, it is
preferable that the supporting base 106 has a thickness of at |east
S[err]m The supporting base 106 used in the present exanple had a

t hi ckness of about 50[err]m It is inportant that the supporting base 106
is thin so as to be 18

renoved by etching easily. However, even if the supporting base 106 has a
thi ckness of about 50[err]m it often is winkled or folded depending on a
handl i ng naemoved by etchingleasilie Powswuen, evsaa ifithe supporting bpse fg@gbaafa easy
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the supporting base 106 and that used for the copper of the metal layer 110
for forming the wiring layer 107 are different. Therefore, the selection of
appropriate etchants for respective metal materials enabled each metal to be
etched selectively. In this case, since a normally used copper-chloride or
copper-sulfate etchant etches not only copper but also aluminum, a sodium
persulfate or ammonium persulfate etchant that does not etch aluminum
was selected as the etchant used for the pattern formation using copper, thus
selectively etching only the copper. Consequently, even if the copper was
over-etched in etching for the pattern formation, the aluminum of the
supporting base 106 was not etched.
On the other hand, aluminum can be etched easily by a hydrochloric
acid solution (for example, with a ratio of hydrochloric acid : water =1: 1),
but the copper of the wiring layer 107 is not etched by this solution.
After the pattern formation, the copper surface may be treated, for
example, so as to be made rough.
Generally, in removing the resist after etching unwanted areas of



acid solution (for exanple, with a ratio of hydrochloric acid: water = 1:
1), but the copper of the wiring layer 107 is not etched by this solution.
After the pattern formation, the copper surface may be treated, for
exanple, so as to be nade rough. 19 Cenerally, in removing the resist
after etching unwanted areas of

19 the nmetal |ayer 110 nade of copper, a sodiunlcarbonate alkaline
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caused by the foaming temperature.
In the above example, a PET film was used as the substrate 113.

However, other organic materials, glass, or stainless steel may be used as
long as it has'a proper strength and relatively high acid resistance and alkali
resistance.

Second Example

A method of manufacturing a double-faced circuit board according to
a second example of the present invention will be explained with reference to
FIG. 3(a) - (d).

As shown in FIG. 3(a), through holes 204 were formed in an
electrical insulating substrate 202 having adhesive layers 201 formed on its
both surfaces and were filled with a conductive paste 205 as in the first
example. Then, as shown in FIG. 3(b), a supporting base 206 provided with
a wiring layer 207 formed in a predetermined form was superposed from one
side of the substrate 202 so that at least the wiring layer 207 was positioned
right above the through holes 204 filled with the conductive paste 205, and a
copper foil 208 was superposed from the other side, which was then heated



exanpl e. Then, as shown in FIG 3(b), a supporting base 206 provided with
a wring layer 207 fornmed in a predeterm ned form was superposed from one
side of the substrate 202 so that at least the wiring | ayer 207 was
positioned right above the through hol,gs 204 filled with the conductive
paste 205, and a copper foil 208 was superposed fromthe other side, which
was t hen heated and
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adhesive layer 201. Therefore, the through holes in the adhesive layers 201

are not increased in diameter, thus compressing the conductive paste 205.

In this example, a compressibility of 9/22 = about 41% is obtained. Actually,

the conductive paste with a maximum thickness of that of release films

protruded from the surfaces of the adhesive layers 201. Consequently, the

compressibility corresponding to the thickness was added, and was therefore

further increased. The volume ratio of the resinous constituent and the

conductive constituent in the conductive paste 205 was set to be about 50%

considering print quality. Therefore, most of the resinous constituent in the

conductive paste 205 within the through holes 204 was pressed out in the

adhesive layers, and the conductive constituent became dense within the

through holes 204, thus obtaining via holes with low resistance and high

reliability. From experiments, when the volume compressibility was at



considering print quality. Therefore, nost of the resinous constituent in
the conductive paste 205 within the through holes 204 was pressed out in
the adhesive layers, and the conductive constituent became dense within the
t hrough hol es 204, thus obtaining via hgles with | ow resistance and hi gh
reliability. From experinments, when the volune conpressibility was at

21 | east 20% electric connection with |ow resistance could be obtained,
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be received between the patterns varies depending on the pattern
arrangement. However, since the electrical insulating substrate is provided
with spaces capable of receiving the constituent materials of the adhesive
layers provided on both the surfaces of the electrical insulating substrate,
the variation in amount of the constituent materials to be received can be
restrained to the minimum.

Furthermore, in the case of using a porous material having minute
pores, through which the constituent materials of the adhesive layers
provided on both the surfaces of the electrical insulating substrate can pass,
as the electrical insulating substrate, when the adhesive layers flow due to
heating and pressurization, the constituent materials of the melted adhesive
layers can move up and down in the electrical insulating substrate.
Therefore, such an electrical insulating substrate is more effective. Any
minute pores are acceptable as long as the pores are minute to such an
extent that the conductive constituents in the conductive paste do not flow



heating and pressurization, the constituent materials of the nelted
adhesi ve |l ayers can nove up and down in the electrical insulating
substrate. Therefore, such an electrical insulating substrate is nore
effective. Any minute pores are acceptghle as long as the pores are mnute
to such an extent that the conductive constituents in the conductive paste
do not flow 22 out. For
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Fur t her nor 316 Withea prENg JaYer: FefHPPradetermnst matip TR ASSHOTE ¥hs been
renoved i s FIGt4(brveThém s stionaninFIGE4Y), ibwes hedtwebambpresausiced bgvenness

on the surfaceum press, thus electrically connecting the wiring layer 307 and the

wiring layer 317. After that, as shown in FIG. 4(d), the supporting base 316
was removed. The steps shown in FIG. 4(b) - 4(d) were repeated for a

predetermined number of times to laminate a predetermined number of
layers. Then, as shown in FIG. 4(e), the copper foil 308 was etched in a
predetermined shape, thus completing a multilayer circuit board.

In the multilayer circuit board of the present example, via holes (for
example, through holes 314) can be formed on via holes (for example,
through holes 304), thus increasing the wiring density. Furthermore, since
the surface from which the supporting base 316 has been removed is flat,
even lamination of many layers does not cause unevenness on the surface,
thus enabling a large number of layers to be laminated.

The multilayer circuit board of the present invention has a smooth
surface and is therefore convenient for mounting semiconductor bare chips.
The flatness of the actually manufactured multilayer circuit board was =
5um in a square with sides of 10mm in the area where the semiconductor



t'hus enabling a | arge nunber of layers to be |am nated. The

mul tilayer circuit board of the present invention has a snoboth surface and
is therefore convenient for mounting sem conductor bare chips. The
flatness of the actually nmanufactured nggl tilayer circuit board was [err]
5[errlmin a square with sides of 10nmin the area where the sem conduct or
23 bare chi ps were to be nounted, which was extrenely flat. Wen
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required to have a thickness that satisfies electric characteristics as a wiring

layer, is not affected by side etching or the like in a later etching step, and
thus enables a minute pattern to be formed. Considering this, the metal
layer 21 was formed to be about 10um in the present production method.

As a next step, as in the case shown in FIG. 2, a substrate 23 formed
of a PET film was bonded to the surface of the supporting base 26 opposite
the surface on which the nickel layer 22 and the copper layer 21 had been
laminated, using an adhesive 24 containing a foaming agent (FIG. 5(b)).

Then, the copper of the metal layer 21 of the top surface was photo-
etched to form a wiring layer 27 with a desired pattern (FIG. 5(c)). Asan
etchant, an ammonium persulfate solution was used. In this case, since the
nickel of the etching-stopper layer 22 was not etched by the ammonium
persulfate solution, only the copper of the metal layer 21 was etched. The
copper of the supporting base 26 was protected by the substrate 23 from the
back side and therefore was not attacked at all.



et chant, an ammoni um persul fate solution was used. In this case, since the
ni ckel of the etching-stopper |ayer 22 was not etched by the ammoni um
persul fate solution, only the copper of the nmetal |ayer 21 was etched. The
copper of the supporting base 26 was prgtected by the substrate 23 fromthe
back side and therefore was not attacked at all.
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Therefore, aluminum may be used. Further, as the etching-stopper layer 22,
iron, chromium, or the like can be used instead of nickel. Depending on the
selection of the etchants, the respective materials can be combined variously.
The steps of embedding the wiring layers 27 in the adhesive layers
101 and separating the substrates 23 can be carried out simultaneously by:
laminating the layered bodies in the state shown in FIG. 5(c) on the electrical
insulating substrate 102 without peeling and removing the substrates 23 by
heating (see FIG. 1 (f)); and when heating and pressurizing it, increasing
temperature to at least a temperature that enables the foaming agent
contained in the adhesive 24 to foam.
Production Method 2
As shown in FIG. 6(a), a substrate 33 was bonded to the back
surface of a supporting base 36 made of aluminum using an adhesive 34
containing a foaming agent.
Then, in order to carry out pattern formation on the surface of the



Producti on Met hod 2 As shown in FIG 6(a), a substrate 33 was
bonded to the back surface of a supporting base 36 made of al um num usi ng
an adhesive 34 containing a foam ng agent. Then, in order to carry
out pattern formation on the surface of gf he

25 al um num of the supporting base 36 using an insulating material, a
phot osensitive resin layer as the insulating material was forned to have a
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However, in the case of electroplating, copper does not adhere onto
the area of the photosensitive resin pattern 88 of an electrical insulating
material. Therefore, the electroplating enables copper easily to adhere
selectively onto only the area where the surface of the supporting base 36 is
exposed. The etching-stopper layer explained in Production Method 1 may
be laminated between the supporting base 36 and the photosensitive resin
pattern 38. However, in this case, the etching-stopper layer must be made
of a conductive material.

After that, the photosensitive resin pattern 38 was removed using a
sodium hydroxide solution of about 3 wt% (FIG. 6(d)).

Then, the temperature was increased to a predetermined
temperature by heating to allow the foaming agent contained in the adhesive
34 to foam, thus peeling off the substrate 33. As a result, the supporting
base 36 on which the wiring layer 37 formed of copper had been formed in a
desired pattern was obtained (FIG. 6(e)).

The adhesion of the copper by plating in the present production
method enables the pattern formation precisely according to a resist pattern,



34 to foam thus peeling off the substrate 33. As a result, the supporting
base 36 on which the wiring | ayer 37 forned of copper had been fornmed in a
desired pattern was obtained (FIG 6(e)). The adhesi on of the
copper by plating in the present produ@gi on nethod enables the pattern
formati on precisely according to a resist pattern,

26 since side etching is not caused as in etching. Thus, the present
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obove- ment i SHttcehnd HirpBEn Bl Blied il S Bondiiivepaste 4B A ' ng

formati on aprealemxgmnmdqmstt;nnsTh &hei substrate 492 wasebiainedtlyecarrying out
the same steps as those shown in FIG. 1(a)-(e) in the first example. After
that, as shown in FIG. 7(b), a conductor 427 on the top layer of the core

substrate 411 was embedded in the adhesive layer 401 by heating and

pressurization to compress the conductive paste 405 within the through
holes 404. Thus, the multilayer circuit board 410 and the core substrate
411 were electrically connected to each other. As the last step, as shown in
FIG. 7(c), a copper foil 408 of the top layer of the multilayer circuit board 410
was etched selectively in a predetermined shape, thus completing a
multilayer circuit board with a minute wiring pattern on its top layer.

The above-mentioned multilayer circuit board is excellent in the
wiring formation at a high density. The wiring density was further
increased by providing the minute wiring pattern on the top layer. In order
to mount semiconductor bare chips, minute wiring corresponding to its pad
pitch is required on the top layer. The above-mentioned multilayer circuit
board is suitable even for mounting such semiconductor bare chips.

In the present example, the multilayer circuit board 410 was



increased by providing the minute wiring pattern on the top layer. In order
to nmount sem conductor bare chips, mnute wiring corresponding to its pad
pitch is required on the top |ayer. The above-nentioned nultilayer circuit
board is suitable even for nounting sucgy sem conductor bare chi ps.

In the present exanple, the nultilayer circuit board 410 was

27 provided on one surface of the above-nentioned nultilayer circuit
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as described in the first to. thi.rd ex es, Therefore, the multil ayer
circuit boallﬂcr(?ﬁﬁeﬁmtilﬂipé%vd&ﬁ‘g[}élgg p[eir%g&%lﬁ?. i n nounting sem conductor bare
chips, and (e cha&fgzr the formaetiah o6 thexmibute wiringlayed on the copperviednthsi ng
the method gf; E&Eiglsastl?%tﬁdsb@bﬁra EdrE%Ub&trgﬁ@f%@frahgﬁr%@%ﬁﬂé
ngg‘g%ﬁla Circul

exanpl e; the e to n e core
substrate 4PR ﬁﬂ?‘&@?&ﬁ%ﬂngﬁheqeééf?éﬂl@%w&gé yﬂlgiﬁ hgﬁ‘ éf@' WO, he

general vyi e!dﬁemhtaelamg@a@ae@hn beirddwifasaeed.si nce an el ectr i cal insulating
osi t1 oni ng. accur a ?eléﬂﬁﬁﬁ%rﬁ?ﬁ‘ﬁ E@‘*ﬁ?@sﬁsﬂ% 1P G PRt er
manuf act ur e.to the top layerya film hase yath heateresistancg amﬁblgla%ﬁ"nesg‘pa@r t he
top layer ofel{id as described in the first to third examples. Therefore, the
multilayer circuit board can withstand a heat treatment in mounting
semiconductor bare chips, and the change in size also can be restrained.
When using the method of manufacturing a multilayer circuit board
of the present example, the multilayer circuit board 410 of the top layer and
the core substrate 411 can be manufactured and tested separately.
Therefore, the general yield can be improved. Furthermore, since an
electrical insulating substrate with minute through holes is used as a
connecting member, positioning accuracy is not strictly limited, which
enables easy manufacture.
In the present example, the wiring layer 427 of the top layer of the
core substrate 411 was embedded in the adhesive layer 401. However, the
multilayer circuit board shown in FIG. 4(e) that was manufactured as in the
third example may be laminated with the wiring layer formed of a copper foil
308 that has been selectively etched facing the electrical insulating substrate
402. In this case, the wiring layer of the top layer of the substrate 410 is



Core substrate 411 was enbedded in the adhesive |ayer 401. However, the

mul tilayer circuit board shown in FIG 4(e) that was manufactured as in the
third exanple may be lam nated with the wiring |ayer forned of a copper
foil 308 that has been selectively etclgd facing the electrical insulating
substrate 402. In this case, the wring |layer of the top |ayer of the
substrate 410 is enbedded
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bonding body having compressibility, which has through holes filled with a

conductive paste and formed at predetermined positions, instead of the

electrical insulating substrate 402 having adhesive layers on its both

surfaces and the through holes 404 filled with the conductive paste 405 in

the fourth example.

As a constituent material of the substrate bonding body, an

electrical insulating material, for example, a glass epoxy resin, a phenol

resin, a polyimide resin, a polyester resin, an aramide resin, or the like can

be used. However, a pre-preg formed by impregnating an aramide

nonwoven fabric with epoxy resin and bringing it into a semi-cured state (in

a B stage state) can be used in general. By laser processing, through holes

are provided in the pre-preg at predetermined positions. The through holes

are filled with a conductive paste containing a conductive constituent such as

Ag, Cu, an alloy of Ag and Cu, or the like. In this case, when the conductive

paste is formed so as to protrude from the surfaces of the substrate bonding

body, the conductive paste is compressed favorably. Consequently, the



are provided in the pre-preg at predetermnm ned positions. The through hol es
are filled with a conductive paste containing a conductive constituent such
as Ag, Cu, an alloy of Ag and Cu, or the like. In this case, when the
conductive paste is formed so as to proggude fromthe surfaces of the
substrate bondi ng body, the conductive paste is conpressed favorably.
Consequently, the 29
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preformed, which provides the same effect. Further, both the conductor 427
protruding from the surface of the core substrate 411 and the wiring layer
protruding from the surface of the multilayer circuit board 410 may be

embedded in the substrate bonding body. In this case, the conductive paste

within the through holes is compressed from both sides. As a result, the
amount of compressing of the conductive paste increases, thus further
improving the reliability in connection by the conductive paste.
Moreover, when the surface of the wiring layer of the multilayer
circuit board 410 that comes into contact with the conductive paste and the
surface of the conductor 427 on the surface of the core substrate 411 are
processed to be rough, the reliability in the connection by the conductive
paste improves. In the present example, before the heating and
pressurization, a blackening process was carried out on the surface of the
wiring layer of the multilayer circuit board 410 and the surface of the
conductor 427 of the core substrate 411 using sodium hydroxide 15g/litre,



processed to be rough, the reliability in the connection by the conductive
paste inproves. In the present exanple, before the heating and
pressurization, a blackening process was carried out on the surface of the
wiring |ayer of the nultilayer circuit ghoard 410 and the surface of the
conductor 427 of the core substrate 411 using sodi um hydroxi de 15g/litre,
30 sodiunlphosphate 12g/litre, and sodiumchlorite 30g/litre, thus
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31  WHAT | S CLAI NHR ihPention may be dmbAdiRdriawthebfvand withpui dépeyting

from the spirit or essential characteristics thereof. The embodiments
disclosed in this application are to be considered in all respects as illustrative
and not limiting. The scope of the invention is indicated by the appended
claims rather than by the foregoing description, and all changes which come
within the meaning and range of equivalency of the claims are intended to be

embraced therein.



an electrical insulating substrate with through holes that are forned in a
t hi ckness direction of the electrical insulating substrate and are filled
wi th a conductor; wiring layers that are forned on both surfaces of
the electrical insulating substrate in g predeterm ned ,M’,ﬁmr"mmﬂ,

el ectrically connected to each other by the conductor; & ' m,
adhesi ve layers that are forned on both surfaces of the el éctrical s ~*

i nsul ati ng WEPATISt €LAIMED IS: Wherein at |east one of the wiring layers is

enbedded in one of the adhesive | ayers. 2. The circuit board
according to claim1, wherein the conductor is a conductive paste.
3. The circuit boat d\ @cant Hosmgl commtising 1, wherein the through

ocord e Sover e i bdctrifar thduiffink B4Bitiato with throyéh hBE tRAL1d | Board

according to clai i W M T.1 Ng ers are med so that
a part of tfrrmeskives thigkness diveptionnfdheielectripeldagulating substrate apgearg; r cui t
board accor gi1gd wi¢h @ @ndudtor; wherein at |east a surface of each
wiring layer facing.the, thro holes i 0¢ess t o he rough. 6.
A method of manuf XIS layess ggarq&fﬁtb%%‘fﬂg %Sgthﬁ?&g?‘ﬁg‘?ft%ﬁe e?ecgucalpr ovi di ng

t hr ough hol fssulating sabstrhte Med predetémhined paitexhraxtdeartesalectygicalliesi ve | ayers

formed on i Eém?&wd%%é&c&%érb the cond&ci,tlﬂ"i:ﬂﬁ the through holes with a
conductive paste; supgr po

) smgas’upgortil&g ba;& on which_a wring
| ayer has been foradhesive layprecidat areqdormed.en bathsuptages ol thepleghracal yr f ace of
the electri Q@éulhﬂggls%gﬁgtes,ubst rate; enbedding the wiring layer in
an adhesi ve | ayer conpressing t el.ectrical .insul ati subst rate, on
whi ch the supportiW eﬁgé‘tﬁ%ﬁstﬁg@ﬂ?%ﬁﬁwﬁgéwmBﬁewg’ﬁafaﬁgﬂﬁ?ﬁe 8t &t
pressuri zat iadhesizedayers. renovi ng the supporting base while | eaving the

w ring |ayer. . . f a6 ing a circuit board,
conpri si ng: 2. %%%’ﬂ%@ﬁai}fg?@g%lg%%%&%ach of which has an
adhesi ve [ayer on wherein the conductor is a conductive paste. 32

surface, on both sgrfReescdt bdarEh&ordingab cldifdiating substrate so that
both surfaces of th eé'g%il[a Itﬁ%u Ihrﬁtﬁleg Eli'engovséggf %vrlﬁxt ﬁlecvcs)nr{'?ni f'at %rgont act with
t he adhesive | ayer§i€Tél 3 € 1ay
4. The circuit board according to claim 1,
wherein the wiring layers are formed so that a part of the respective
through holes is exposed.
5. The circuit board according to claim 1,
wherein at least a surface of each wiring layer facing the through
holes is processed to be rough.
6. A method of manufacturing a circuit board, comprising:
providing through holes in an electrical insulating substrate having
adhesive layers formed on its both surfaces;
filling the through holes with a conductive paste;
superposing a supporting base on which a wiring layer has been
formed in a predetermined pattern at least on one surface of the electrical
insulating substrate;
embedding the wiring layer in an adhesive layer by compressing the
electrical insulating substrate, on which the supporting base has been
superposed, by heating and pressurization; and
removing the supporting base while leaving the wiring layer.
7. A method of manufacturing a circuit board, comprising:
laminating release films, each of which has an adhesive layer on one



provi ding through holes in the electrical i nsulatTng—stbst+ate-having the

rel ease fil ns; filling the through holes nductlve past e;
peeling of f the rel ease fil ns vvhlleleawngthe mg m]onthe
el ectrical insulating substrate; 39 Super posi g base, on

which a wiring | ayer has been forned in a predeterm ned pattern at | east
on one surface of the electrical insulating substrate; enbeddi ng
the wiring e [ eSSk cal

noul at | ng Lpagt i poth e RS of i R M AL o PREEBRRES o 1y
heating anéuptecesof thesl ﬁ@tmcahmulatmg substr@wma;nttheormpbwth base while
| eavi ng t hg dhekivedayerser - 8. The method of manufacturing a circuit
board according to cl. e he el ectrical i.nsulating
substrate before Bamﬁwégr%s}ah@em%?ks@waf ingulpiing sEbstiatechidaet

mat eri al ofthars}easeﬁﬂmnepl t hernosetting resin and a gl ass woven fabric, and
t he adhesive | aye f e eS| n. 9. The
met hod of manuf ac gnaﬁ{g??gh?ﬁohtbswn%%a%ggr gﬁ%?tﬂgstre aime6 or 7,

wherein the el ectpecdmg piishe zelease Blmswhiledeaiing the pdhegjve dajiere onrthe

pressuri Ze@lé&rﬁ:g]‘ﬁgQIﬁﬁn@sﬁbdtpat@Orrpl‘I sing an organic material as a main
constituent, and the adhesive ers are for of .a sem -c regeorganlc

resin. 15“peFWQSW§t%6‘&P lﬁlﬁrhﬂsﬁ’c?rb & Wirpgpye &tcording
to cl ai m 6 forméd in a predetermdiredpattar, Mtdkalﬂ&m ore $indacddfcthie\cdedtrigal

provi ded o the electrical insulating substrate before being
heat ed anqu%Q%t&gélﬁ%&a%’substant ially the same as or thinner than that of
the wiring |ayer ewmbeddinasdwawiringlayee 1mthesdhesivalayer by compressing. The

met hod of rRaWi&giieal ﬂﬁuPat?ﬁé Sibdtrfea5l vAREIPEIE BepycRtinkdade HasYeen.
wherein the el ectri c ulati,n bstrate b%nore bei ng heated and

33 pressﬁ"ipféﬂo%‘?gs & eéswzar LA %g constituent materials of
t he adhesive | ayeli:emovmg the supportThe basd whiledéavingshaativimigrigyer. ci r cui t

board according t 8. 'i‘hging%thod of manufacturing a circuit board according to claim 6

or 7,

wherein the electrical insulating substrate before being heated and
pressurized is formed of a composite material of a semi-cured thermosetting
resin and a glass woven fabric, and the adhesive layers are formed of the
thermosetting resin.

9. The method of manufacturing a circuit board according to claim 6
or 7,

wherein the electrical insulating substrate before being heated and
pressurized is formed of a film comprising an organic material as a main
constituent, and the adhesive layers are formed of a semi-cured organic
resin,

10. The method of manufacturing a circuit board according to claim
6or 17,

wherein a thickness of the adhesive layer provided on the surface of
the electrical insulating substrate before being heated and pressurized is
substantially the same as or thinner than that of the wiring layer to be
embedded in the adhesive layer.

11. The method of manufacturing a circuit board according to claim
6or7,

wherein the electrical insulating substrate before being heated and



6 or 7, wherein the electrical insulating substrate before being

heat ed and pressuri zed has m nute pores through '. leuent
materi al s of the adhesive | ayers can pass. Vrl!mm"mmnmmmd of
manufacturing a circuit board accordingggo claime-orc /. wn s » wherein in
renovi ng the supporting base while |eaving the wiring |layer, the supporting

base is selectively nelted and renoved. 14. The net hod of

manuf act uri pebsgufizéd Rak sPRAIsLapaBR ¢firBeibihgldob ittt imaterials of thavherei n the
wiring |ayer e supporting base are forned of respective materials

nd t
t hat enabl ea@ﬁ%ﬁW? Y¥5&Sr enpved sel ectivel y. 15. The nethod of
manuf acturing a ci¥2: The fethod cfanaiwfanturing alchicnittoard according to claisher ei n
at | east ongogt.f:hi ng- st opper layer is formed on a surface of the supporting
base, a wiri'ng Tayer is forned on a surface of the etching- stopper |ayer,
and the wiring | aywhexeia the elestrical insulativgisulstzatebrierd bging b@a‘ée‘f andred of

respective s%gkﬁka HaBahirRite PbfesitheSuSIPwhEcH B REtiEedRGhhteials of the

16. The et g nuf acturing a circuit board according to claim6 or 7,
wher ei n theag B?}B?ﬁly?@'sﬁ%é’aé% which the wiring | ayer has been fornmed is

obt ai ned by: f orm 18) Bhe meshddéd mgnafiicturing apaicuérboard scberding taceimf t he
supporting %a()se7 or the surface of the etching-stopper |ayer fornmed on the
surface of the Supporting base; and formng a wiring layer with a desired
pattern by al | owi nghereinanwemovingrihesupabrting hasewhilp Jeavingithe Wiongn ar ea

where the siyfRCthduggoetingMaes id fedtfrely HellddanrtédmeRdof the _
et chi ng- st opper | ai;gr I S exgg(ieéjﬁn ufacturi %@u&?&éﬁt hod ?ﬁnnﬁncf acturing
a circuit board actkbrihemethodoimanufacturing fiaccerding Fe orting
base on whi @vrtfie wiring |ayer has been forned is obtained by: |amnating
UL O 2 RS RS oA RO R B R SO A oS v
form ng a wirespegtivayeatesials bzatsanable thesh te he removed selectively.
34 supporting bagg Phd fsth¥d efm%hbac%ﬁriﬁggwtgﬁ%&medccbﬁﬁﬁg tOelaifh
sandw ched tﬁhg'?,bet ween. 18. A multilayer circuit board conprising:
wherein at least one etching-stopper layer is formed on a surface of
the supporting base, a wiring layer is formed on a surface of the etching-
stopper layer, and the wiring layer and at least the etching-stopper layer are
formed of respective materials that enable them to be removed selectively.
16. The method of manufacturing a circuit board according to claim
6or7,
wherein the supporting base on which the wiring layer has been
formed is obtained by: forming an insulating-material pattern on the surface
of the supporting base or the surface of the etching-stopper layer formed on
the surface of the supporting base; and forming a wiring layer with a desired
pattern by allowing a conductive material to adhere by plating to an area
where the surface of the supporting base or the surface of the etching-stopper
layer is exposed.
17. The method of manufacturing a circuit board according to claim
6or7,
wherein the supporting base on which the wiring layer has been
formed is obtained by: laminating a substrate on a back surface of the
supporting base using an adhesive that loses its adhesion at a predetermined
temperature or higher; and forming a wiring layer on the surface of the



at least two electrical insulating substrates having through holes forned
in a thickness direction and filled with a conductors; and an

adhesi ve | ayer, wherein the electrical il fillates are
l'ami nated with the adhesive layer being, sandwi cdmmmu"'mﬂmgﬂll t he

adhesi ve | ayer conprises a wiring layer forned in" a°®rédeteri ded pattern,
and the wiring layer is electrically connected to the conductors in both
the el ectr] ' [ t i chi 4] I y

appl vi ng. oo Sopert AR QA e b G GBRRG boe, i WhnaiEiGEY

met hod of Heerebelvean.ng a nmultilayer circuit board forned by repeating the
steps of: 18. WRRAERSePE HRRAY EdlpriBARe. On which a wiring |ayer
has been formed in a predetermn pattern, on one surface o% an electrical
i nsul ating subst ralleasttyo plgetry b‘\!ﬁjﬁaﬂﬁgégb%’fﬁeé afpRe, throug ch?g?sf ve paste
and adhesi Y@rmh&y a1 & thitknbss divbdticilahd 68sd with a conduetobgddidng the wiring

| ayer in an adhesj nghgéi%lab% appl ying a conpressive force by heating and
pressurization; a F’ermvi ng the supporting base while_ | eaving the
wiring |layer. wherein 2be elpstrietinoalatingrrapatrates anerigminatad withythe circuit

boar d accogdhBeivh YafFdriiethg Sandwiched therdBEtwrdch, thealthédidldydY 6 mpRites he
supporting base aie f%med of res&)ectlye material s at .enahle themto be

s .t
renmoved sePEIiRglayer formed 1n a predetgeminadpatienn, aRd the YiEREIGYer 1l ti | ayer
cir ﬁyi t boal&trie@m:pwﬂr_mtéfd)tmﬁﬁi dondltictors ?n both theheleétritahinsudating one
et chi ng- st gpper. | ayer 4s for on. a sur . 3 a
wring | ayg{r’)1 ?tstatf‘r%%ﬁ“é&c}db‘ﬁ‘ggﬁgd\w‘é@eﬁﬁ T ﬁigpg}'gﬁﬁﬁéﬁﬁg ? g%%%é:&g{’/‘gfa and
the wiringlamyeatiemdirattibmast the etching-stopper |ayer are formed of
respective materighsa b{igho® Bﬁma%utfﬁt%l{ﬁihl% PRVIEIPEE direfitHohtd Brmed by

22. The net hod of nuf act¥r| ng a nmultilFayer circuit board according to
cl ai m 19, repeating thegeps Lt he supporting base on which the wiring |ayer

has been forned gspapbeingedsipporting base, on whidh agisingilagey bds beprat er i al
T e e
formng a wubstrgté tlyarhas throughldolesdillgshwithrmcandustive piaste and adhesive
layers on its both surfaces;
embedding the wiring layer in an adhesive layer by applying a
compressive force by heating and pressurization; and
removing the supporting base while leaving the wiring layer.
20. The method of manufacturing a multilayer circuit board
according to claim 19,
wherein the wiring layer and the supporting base are formed of
respective materials that enable them to be removed selectively.
21. The method of manufacturing a multilayer circuit board
according to claim 19,
wherein at least one etching-stopper layer is formed on a surface of
the supporting base, a wiring layer is provided on a surface of the etching-
stopper layer, and the wiring layer and at least the etching-stopper layer are
formed of respective materials that enable them to be removed selectively.
22. The method of manufacturing a multilayer circuit board
according to claim 19,
wherein the supporting base on which the wiring layer has been
formed is obtained by:
forming an insulating-material pattern on the surface of the



conductive material to adhere by plating to the area where the-surface of
the supporting base or the surface of the etching-sto | ayer i s exposed.
23. The nethod of manufacturing a nmultilayer circ ﬁﬁm aﬁ ng to
clai m 19, wherei n the supportings base on Iayer has
been fornmed i s obtained by: | am nating a substrate on a back
surface of the supporting base using an adhesive that |oses its adhesion at

a predeternj a@%%ﬁ'@:@is@tdfrtﬁe%ﬁrfa%gbﬂ{e et%ﬂfh -stopper layeP foFnikdl én ¥he i Ng | ayer

on the surf suppor.ti ng ase |rect y or with an etching-stopper
| ayer bei ngSYEAGRP Ethesunporing baeeand 24. A nultilayer circuit

board conprising: formin am@ﬁgﬂh?@i fviﬁ!ﬂi desised patta Bybﬁbﬁm@ahaV' ng

adhesive | aye nits c t I

conduct or, tonductive ‘Pﬁ%efmh%lﬁ%’é E% P?‘%&ﬁ p%@%%g%eggé%% thL} \A’%%t&m

havi ng t he wirppouginglyase drathesriace af thmetm-smeeetﬂyeram@ipose a core
substrate having apprafereHBd\srinatRRbulhe hRUIALY AlcikalebsaANd Wi ring

| ayers, erein the wring layer of the top layer of the

mul tilayer @ceerding boalamd®% a wiring layer of a top |ayer of the core
substrate are el eCﬁhbfe’ih'the sappetimdbadetdh whichetheohiringplayenhub deemg
substrate b I%’?‘f t her ebet ween, and at |east one selected fromthe
wiring |ayer® e© f’ﬁ jer circuit board and the wiring |ayer of the
core substrate is Mam@rmmbwkewéaceofthe supporting pastet hod of

manufact uri Rg; tdhteélb%rthgt [oabd it Qﬁﬁ@ﬁon%%feﬁbﬂ&mmed temperat4PELPOSI NY
the nmultil a er Ircult boar accor ing to claim18 on a core substrate

having a pr &% #ded nunber of insul ati ng layers and wring layers with
an el ectrical | ns Ufo%hdl a&kﬂﬁ'ﬁ Biyer owhthe Buifase afittessupporting duse direttlg bot h

surfaces and _thr % bei ng
sandwi ched toﬁgpégé’t%\/%hﬁ %pperel%yer %emgr%g@g}fﬁr{ %egg%tstﬁ'egne sel ected from
a wiring |layer forﬁécAmﬂmlamcmcayteboaxﬂcomrmal | ayer circuit board and a

wiring layer of a trat dh 1 n its both
36 core substrat éﬂg#cgﬁgéad@%gil%gl% %?grr%e ht?glangl ?\g eas%e Sryg?sss%rfm ng the

core subst r #vatacas anddhrensgh helps filled, with @ d9gduatornat have been super posed
Wi th the multilayer circuit board according to claim 18 having the wiring

layer formed on a top layer thereof; and
a core substrate having a predetermined number of insulating

layers and wiring layers,

wherein the wiring layer of the top layer of the multilayer circuit
board and a wiring layer of a top layer of the core substrate are electrically
connected with the electrical insulating substrate being sandwiched
therebetween, and at least one selected from the wiring layer of the
multilayer circuit board and the wiring layer of the core substrate is
embedded in an adhesive layer.

25. A method of manufacturing a multilayer circuit board
comprising:

superposing the multilayer circuit board according to claim 18 on a
core substrate having a predetermined number of insulating layers and
wiring layers with an electrical insulating substrate, which has adhesive
layers on its both surfaces and through holes filled with a conductive paste,
being sandwiched therebetween; and

embedding at least one selected from a wiring layer formed on a top
layer of the multilayer circuit board and a wiring layer of a top layer of the



t‘he el ectrical insulating substrate being sandw ched_t her ebet ween.

26. The nmethod of manufacturing a multilayer circuit board according to
claim19 or 25, wherein the electrical i ns ,mmu} K bef ore
bei ng heated and pressurized is forned 3%f a conposi m ,’”mg

sem -cured thernosetting resin and a gl“ass woven fablri &, ‘and t hte hesi ve
layer is formed of the thernosetting resin. 27. The net hod of
manuf act urin ayer rcw or di to claim19 or

Wherein +neoth Suiitrte i RaT afbdsith Tayar By hepBng i Bt tethb entg
pressuri zesubstrhte apd thé nmultilhyarcdrouit board that bayebeen sapenpostéd witha nai n
constituentp, %Mggﬁm‘éﬁfﬁirg%s&l?sgﬂte 'b%ﬁ%ééi?d%vf&ﬁe&tﬁf&bfe%e%d organi c

resin. manu turlrla ayer circuit board
according to cl ai AP1Bhemethod of manufactypnes m tﬂ%ﬁeﬂ@ﬁ&%thﬂaréach adhesi ve

| ayer proviggeskdang $6/6Tad@EEO 6F 25,he el ectrical insulating substrate before

bei ng heated and nessur spbst anti al t as._o nney than
that of the wri ng' tlhte(?q%%n@ﬁg 22{}1?518‘3%%r%8l?§g%%’e|1%§/§?a&d and 29.
The met hod prbssmmza‘deustfurma@; ofia rcnhipiobity enateriat of & semadicdrert therdiasgttimg cl ai m
19 or 25, leeal, i ef ore being
neat ed and Jsensand aRIERE B B Bhi (AR adhBlive Tyl THMCd B el
materi al s ermeseigingsrosan. | ayers. 30. The nethod of manufacturing
a multilayer cir ccvt Th@%ﬁéthaawmhxﬁffaémﬁigaa mMdllSlSferdPrcuit board  wherein
the electri cal aimFg g rate bef ore being heated and pressurized has
m nut e por ¢ ? Sﬁ ?1 Const ituent materials of the adhesive |ayers
can pass. w}&jremdthanltacﬂrmpbinsmiiahimig subsizat® forerbeingdpeated and  t he
mul til ayer b I ubstrate
Qﬁ’xlﬁetpfé?o %‘P"acﬁlﬁgcéxﬂPgtEilﬂrgTéﬁﬁ %lamc materiafa$ 8 Iﬁ?ﬁl

havi ng a predeterm ne I.nsu and wring layers; and
a subst r at ecoBsHEReRt, BBE mﬁhﬁgwe AYRIGH wan% aﬁﬁ@&cwq%or@a%mt or,

wherein the multi |28Y@he(ﬂlétﬁiédtofb@&mﬁ'a@ﬂiﬂlﬁ & reeltRayarsidudt Boaride | am nat ed

with the substrate bondi ng o% bei ng sandw ched t her ebet ween,
according to claim Y9 or

wherein a thickness of each adhesive layer provided on surfaces of
the electrical insulating substrate before being heated and pressurized is
substantially the same as or thinner than that of the wiring layer to be
embedded in the adhesive layer.

29. The method of manufacturing a multilayer circuit board
according to claim 19 or 25,

wherein the electrical insulating substrate before being heated and
pressurized has spaces capable of receiving constituent materials of the
adhesive layers.

30. The method of manufacturing a multilayer circuit board
according to claim 19 or 25,

wherein the electrical insulating substrate before being heated and
pressurized has minute pores through which the constituent materials of the
adhesive layers can pass.

31. A multilayer circuit board comprising:

the multilayer circuit board according to claim 18;

a core substrate having a predetermined number of insulating
layers and wiring layers; and

a substrate bonding body having through holes filled with a
conductor,



tthe wiring layer formed on a top |ayer of the nultilayer—ei+reui-t—board and
the wiring |ayer of the top |layer of the core substrate are electricall

LS Gl y
connected via the conductor, and the substrate bomllll;g j " ﬂm bei ng
|'am nat ed has conpressibility. . The nu A i ® board

according to claim 31, wherein & material form ng the substrate
bondi ng body is at | east one material selected fromresin-inpregnated fiber

sheet materials cqomposed,,of a osite. material, pf a gl - L nonwoven
fabric or an or ganfReFhERe %ﬂmﬁq‘rﬁﬁt%?r‘gﬁﬂdéﬁ? ﬁ%rre%o@éflﬁtgggr esin.

33. A net hothminated wfitlc the sulptratebondinglendydiaing sandwichdd hexpbetwern,

super posi NOeRdG ik Lyt AEFm b Y dop IR bIARE M tllllydieifthitt BReh T thee OF ©
substrate having_a preedeterm ne 8 er of 1nsulating layers and w.ring

| ayers wi t hwaringlayerqidhednp #ﬁ@r@gabe eorgsubsiratearn iactkiially conpegtadyi th a
conductive pastie @hdubts, sAdEhEsshdtdte hvnlRidgo itttz Inairditedween; and

el ectricallg\ connect | nlgle he wiring layer fornmed on the top |ayer of the
nul tilayer OPPEURPTHENIHAnd the wiring |ayer of the core substrate via the

conduct i ve paste B2.Hw muitiaydr prass boaxl agordiegtaictaitma§br circuit board
dth bst . | bondi
an € core subs ‘{qg%&tl{.] Q%gﬂﬁi’aq f&@ﬁﬁﬁ%@%ﬂ@%.@e %%ﬂﬁg?ﬁdgqpfﬁﬁ {&ls€ bonding

body bei ng sandw ch; erebet ween, o)
manuf act ur i ABe Material pelpeteddromresinpimpreenated iharphest matprinlss,

wher ei n t hecgapdsed Ve chapbsitd inatérisl dfeglabs-Gbehnbevegen fabrivorsaibstrat e
bondi ng body_bef.or.e bein heatfelgrigré%dpe{ &15651‘%{485&9“ l;ec{)ﬁx;.udes froma surface
of the subsPTRCEREEHIGYESE) f2bric)
33. A method of manufacturing a multilayer circuit board
comprising:
superposing the multilayer circuit board according to claim 18 on a
core substrate having a predetermined number of insulating layers and
wiring layers with a substrate bonding body that has through holes filled
with a conductive paste and has compressibility being sandwiched
therebetween; and
electrically connecting the wiring layer formed on the top layer of
the multilayer circuit board and the wiring layer of the core substrate via the
conductive paste by heating and pressurizing the multilayer circuit board
and the core substrate that have been superposed with the substrate
bonding body being sandwiched therebetween.
34. The method of manufacturing a multilayer circuit board
according to claim 33,
wherein the conductive paste filling the through holes in the
substrate bonding body before being heated and pressurized protrudes from
a surface of the substrate bonding body.



