eSepnﬂ 6NTLU-. ~ r MILTI LAYER ClI RCU T BOARD AND METHOD FOR MANUFACTURI NG
IVULTI LAYER Cl RCU T BOARD BACKGROUND OF THE | NVENTI ON The pre n
relates to a nultilayer circuit board 5 and a method for EINB I‘Mim @Umme
mul tilayer circuit board, especially relates to a nmultil ayer d
t hat has el ectrodes, whi ch are used for the connection wth a chi*goooo

conponent; only on one surf agserafaveRec board assgki g net hod for
manuf acturing the nultilayer circuit board. 10 A conventionally known

mul tilayer circui tvdtee@pdrof ManersereriNgpRULSIIERES ackeu@d poakiig a plurality
of so-called doubl e-sided boards as follows. Each doubl e-sided board

I ncl udes a thernosetting resin filmand a plurality of conductor |ayers,
which are | ocated on two surfaces of the thernosetting resin film The 15
conductor |ayers on one sur fERCEGROENIE|OFCTHE CEtVEWTTORNect ed to the conduct or
| ayers on the other surface. The plurality of doubl e-sided boards are piled
with a plurality The pressntoimmemitiing tedates, tovhi miltiidalyedec imsiét board
thernosetting resin filnms in H stage and are ready for electrically
connecti hg #R8 eondtkedr féonymmifaciehim) thamtmulid lageer conpett i baprddoar ds
are interleaved with the doubl e-sided boards. At the sane tine, an unset

t her noset t i R§PPEAAYFI9LRtES teid Bl tid ayey sirenit berfdtbat has wheetrades chip
conmponent is not connected, of the piled body, which includes the

i nt er connecFRAgh &S BECD Pt hhe d%Sl&‘BF%tk‘?‘Hé’dtgo%lrc‘dslP TRBPONGMHe PRl @Nbody,
whi ch

one surface of the board and to a method for manufacturing the
multilayer circuit board.

10 A conventionally known multilayer circuit board of the same
type is manufactured using a plurality of so-called double-sided
boards as follows. Each double-sided board includes a
thermosetting resin film and a plurality of conductor layers, which
are located on two surfaces of the thermosetting resin film. The

15 conductor layers on one surface are electrically connected to the
conductor layers on the other surface. The plurality of
double-sided boards are piled with a plurality of interconnecting
boards, which include unset thermosetting resin films in B stage
and are ready for electrically connecting the conductor layers, such

20 that the interconnecting boards are interleaved with the
double-sided boards. At the same time, an unset thermosetting resin
film is piled to cover one surface, to which the chip component is
not connected, of the piled body, which includes the interconnecting
boards and the double-sided boards. Then, the piled body, which

25 includes the interconnecting boards, the double-sided boards, and

the unset thermosetting resin £film, is pressed and heated to complete
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25 includes the interconnecting boards, the doubl e-sided boards, and the
unsét’ thernosetting resin film is pressed and heated to conplete 1 t he
.cenventionally known multilayer circuit board. Another conventionally known
multilayer circuit board is manufactured as follows. An interconnecting
board and a conductive foil are piled in this order on each surface of a
doubl e- si ded theacchventAbhellyt leopn| wall hiddyerwhixduitnbbades t he doubl e- si ded
board, the interconnecting boards, and the conductive foils, is pressed and
heat ed, the condudiniotéefocdésvdrdriopdlbyn boiwn suwltatagemfcineeidobbhed sigled
board are shaped by etching. An internmediate nultilayer circuit board

havi ng t he pmedefartmnedasnimbiawsef Amyetercb@nesting beardynd epratiungive
series of the piling, pressing, heating, and etching steps. After an upset
t her noset t i ngoiksirg Hiillegh instipid erdes oh eehb sunfacenodisaadeubhe-sifey bpacdr cui t
board to cover one surface of the board, the piled body, which includes the
i nt er medi at eAfber itheypiled modyt Wokahd iagdudér thgseeuhlieesidedthdarg, reks n
film 15 is pressed and heated to conplete the another conventionally known
mul til ayer cihRrERFIOIGELANT |RPAHE n2Rhdds Fordusdiurate s ngs cressdi dvdil | y
known multilayer circuit boards described above, after a plurality of
doubl e- si dedBBEeYs BRI SCRAUFTANVPL oL S| APERRDNARCLPRY BBEFQj%esar‘éelzﬁh? or ned
separately, the two ,are conbined together, or after one _doupl e-sided board
and a pl ur al PPYPHE-S10eE8r RAFTECtITRy PRARSES BY e SF6RMRY seflr aAAHHSFMeRRRYL ar e
conbined with the conductive foils and. Therefqre, the manufactucin
brocess i s rBRATTVAIS CORAEE MaUNIERS BECTEETNVERTIENSS S S ey Shbsent
i nvention_ has _bgen Esge in vLew of the ab(%vg asb)ngcts wi.th an oglj egt to
provi de a0 nmuftiYHPER BY FERCECHBRAUSCTHE® 9T kit 48 uATRGS PR 888 LB I mhi ch
can be sinmplif t he ltila rcuit d_has Iectrodfs used

: f . .
for connectiSﬂh\%qFﬁgﬁgghF%S' Agyeréﬁfl %esrtq"lhermosett{%ar resmfte]t el%B’ar%ﬁ and

conmpon only on one suriace O

to provide a,iefRRd Q%6 MBI ACKTL NG P L k4EE & L5 0RO HEace

of the board, the piled body, which include; the intermediate
multilayer circuit board and the unset thermosetting resin film,

15 1is pressed and heated to complete the another conventionally known
multilayer circuit board.

In the methods for manufacturing conventionally known
multilayer circuit boards described above, after a plurality of
double-sided boards and a plurality of interconnecting boards are

20 formed separately, the two are combined together, or after one
double-sided board and a plurality of interconnecting boards are
formed separately, they are combined with the conductive foils and.

Therefore, the manufacturing process is relatively complicated.

SUMMARY OF THE INVENTION
25 The present invention has been made in view of the above

aspects with an object to provide a multilayer circuit board, the
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5 Aplurality of conductor |ayers are forned on a resin film nmade of

t hernopl astic resin to forma single-sided conductor layer film Then, a
plurality of via-holes, which are bottomed by the conductor |ayers, are
formed in the single-sided conductor layer film Then an interlayer
connecting material is packed in the 10 via-holes to forma single-sided
conductor | ay, i i i nter. r npect.i teri pl.yurality
of single-sid&%n%%%ghggﬁiq%g§§%5f?anh§¥§1Fggngg %ﬁﬂgégggﬁgéﬂ%ﬂcﬁftﬁgf

surfaces havig &g, conductot bayss fababtediiohbe GARP i 8GHIAD oAy { e

si ngl e-si ded cont or layer films are presse eated to 15 conplete
the nmultilayeg c%!iga%ntpomﬁedonwﬂbgh%méusl:s@é roqfd\e_ﬁ% Yk aONa A SHESAGR. The

mul tilayer circulrt board is forne y using only the single-sided conduct or

layer fil ms aGhddh88 St ninGeac S ide t HBNK ACHYYEROc DFQGES oSy Si mpl i fi ed.
BRI EF DESCRI PTI ON OF THE DRAW NGS 20 The above and ot her objects, features

and advantqges of fhgy¥aa3eptof BeRRLESS: WaylerbesQmeoFREE SPRAREY N fAiam t he
foll owi ng detail ed description made with reference to the acconpanyi ng
drawi ngs. |n ddie 6f anep@splditds. rddin €0 Koral £ s$hgPe yrdeliefo fdueEsr S8Gki-onal
views showi ng 25 the sunmari zed production process of a nultilayer circuit
board accor di fignt.0 THed,f &rsturenbegdi dEniachol&e, RMESANAré MoRAbNED bydkHe3
Figs . 2Ato 2F are step-by-step cross-sectional views show ng the

summari zed pradhdation Jayecessard fermulitin apersiigledstidédardhdactor diaygrt 0

t he second enbodi nent of the present invention. DETAI LED DESCRI PTI ON OF THE
PREFERRED EMVBGRIMVENTSS afheinteedayer i sorawecitong widtderdialdéscpadiest iim déeai l
with reference to various enbodi nents. First Enbodi ment As shown in Fig.

| A, a sindl e-siadddlenrdudbon 3 ®jeglets el chaducddever fidyehsviy thki ch
are shaped by etching a conductive 10 foil (a copper foil with a nom nal

t hi ckness of igexlayemecenrredtinghimatenbati neht plaghdityl ofit 6ingkesiidedof a
resin film23. In Fig. |A a thernoplastic filmwth a thickness of 25 - 75
m croneters, GANAEALPE Yavgx &ilms moa foemef &Bl stasked|gpnhy that surfaces

pol yet her et herketone resin and 35 - 65 weighty polyetherimde resin, is
used as the riViRgEe FPpfueLorptINaTs; RS dRdL] SAMF AigestIon or EneRyr 4BE as

shown in Fig. |A, to. forma single-sided conductor |ayer, fil.m31 havin
ool odes s ivgpehidd Rehdbion i 1Ry er tLLEs . mA A, AL CEBE R a B
film21 i,s i mmersed i | atj sol utions for_so-called nickel-gold 2

p: ating. I%ulrfczfén zeg?lftr}hegmgyr:] uc?‘teorrg iétf/‘é]?ts bfﬁrg‘r é”cnp czlli‘tg silﬁcjteﬁtﬁlg(g Selongﬁd

gold, and as shayn L Eig. Jz%ﬁ RLOELESAL SUELAGE HoBYal Ps 30,8 PR, O

the surfaces © conductor 1ayers € processe ace Tl‘ayéers

are formed Qg h@hé"é&ﬂ@\%ﬁ-ﬁdéd@&?&’dé&ﬁ P%éd?ﬁgﬁx_@rhn\éﬂ bhedk i g;”?%é%h so

mat eri al such as sol der en a .:hip conponent 25 is connecte

el ectrodes 3ZpymhhecRANGing pRiRssaks HMifrisibg. conductor |ayers 22 are
formed as shown in Fig. | A = | _
BRIEF DESCRIPTION OF THE DRAWINGS
20 The above and other objects, features and advantages of the
present invention will become more apparent from the following
detailed description made with reference to the accompanying
drawings. In the drawings:
Figs. 1A to 1F are step-by-step cross-sectional views showing
25 the summarized production process of a multilayer circuit board

according to the first embodiment of the present invention; and
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4 via-holes 24, which are bottonmed by the conductor |ayers 22, are forned
in the single-sided conductor layer film21 by irradiating with carbon
.dioxide | aser fromthe side of the resin film23, as shown in Fig. 1C. Wen
the via-holes 24 is formed, the conductor 5 |layers 22 escape bei ng dug by
adj usting the power and the exposure tinme period of the carbon dioxide

| aser. Other than the carbon di oxide | aser, exciner |aser and so on nmay be
used for form ng Fhes . vimtbaresr@4teftdyestépabolasaictivhat kikes fsabwihg on
means such as drilling is applicable. However, if holes are machi ned by

| aser 10 bearhe istimnsr jeEsiS pbbéud o oho prodedse © fwa t hu ket ifliager de Brvetier baarcd t he
conductor layers 22 incur |ess damage, so |laser beamis preferred. After

t he vi a- hol eeczbrding flor robeé ascahiownbodineng. ofl Ghet peaseronidwent ven past e 50
(interlayer connecting material), which is a material for electric
connection, is packed in the via-holes 24, 15 as shown in Fig. 1D. The
conductive paste 50 is prepared as follows. An organic solvent and bi nder
resin are added toPHEAHIEDDREEFRIRE ONalE BIE EBPPERREDs EMPEPIMENTE, and so on.
The m xture is conpounded by a m xer to make it pasty. The conductive paste
50 is printed andTicRERPENt tiRFepEiehoveld e plescrdbrdednpdeieihgWhEkkhi ne.
20 Instead of the nethod using the screen-printing machi ne, other nethods
usi ng a di spStEEPRaRd-S yasmowayEMbediBeRtsSys | ong as the conductive paste 50

is surely packed ipn the via-holes 24. Although not illustrated, with :
respect to the sihyi%: SPEG O duct or ayer film 31 shown in Fig. 1B, the
via-holes 24 are %sors c’(‘;Imand Ftihe 5 con__gnu tei_\écje_dgdas%% \?gtois gacke lpnyz he

sanme steps as in Figs . 1€ and - 1D AfTerdTheétton UCfll ve rpf}s?’%r i s“packed

: th C : |.e<Sj t i 31,
| he A NeeRodydtor Slybfeos! nlSroLPSespRust L avet JiiimeFhe 91
(three fid meedsin '(:!a@cofdp'é} A farkedontiel thatkids SEI{ARES &@é@e&g ihe
conductor |ayers 22 face upward. On top of the stacked si ngfe-5| ed

conductor 5 {aketmiddifene} adhBedicAdbesnd ek senduet of chiayers.filqe3d, which
includes the electrodes 33, is stacked such that the surface having the

el ectrodes 3@ faceserdtiopatde idNEivinartl 8Strailcknéos rgxd2b N t7em sd gt ess fed
conductor layer film21 that is located at the | owest position in Fig. |E

10 After thessichgiemaddaett aamditairerot ages 36i datigyh2, pdyetdherstioaledohe form
a stacked body as shown in Fig. |E, the stacked body in Fig. |Eis pressed
and heat ed fremintdrel 85p @hdeidietbpoliymherihddesesint he weddethdadyiby a
vacuum hot - press nachine. Specifically, the stacked body in Fig. IEis
pressed Iindefila gRessure of 1 - 10

After the conductor layers 22 are formed as shown in Fig. 1A,
to form a single-sided conductor layer film 31 having electrodes
33, which is described later, a single-sided conductor layer film
21 is immersed in plating solutions for so-called nickel-gold
20 plating. Surfaces of the conductor layers 22 are plated with nickel
and gold, and as shown in Fig. 1B, processed surface layers 32 are
formed on the surfaces of the conductor layers 22. The processed
surface layers 32 are formed for the purpose of improving the
adhesion with a bonding material such as solder when a chip component

25 is connected to the electrodes 33 by the bonding material.

After the conductor layers 22 are formed as shown in Fig. 1A,
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15 MPa whil e being heated at a tenperature of 250 - 350 C to bond the

si ngl e-si ded conductor layer filns 21, 31 and to form an integrated body,
as shown in Fig. 1F. All the resin filnms 23 are made of the sane

t hermopl astic resin and the nodulus of elasticity of the resin filnms 23 is
reduced to about 5 - 40 MPa when bei ng pressed and heated 20 by the vacuum
hot - press machine, so the resin filnms 23 are readily heat-seal ed and

i nt egr at ed, wWg-bhdem 44n Fhich BEe Mttwmedr by tte sandertwradayers i2@s afet he
conductor |ayers 22 and the conductive paste 50 in the via-holes 24 axe

i ncreased byfdr@edgithéheetinieveidsd condegrarhbayendidnotl baybrradiatama t he
conductive paste 50 are 25 connected and a plurality of pairs of conductor
| ayers 22, wWhHitdhcarkensdiaxsdedaggrt feon g8pnsidg af 9B rgpéncfidd RPeadd y
connected by the conductive gaste 50. Wth above steps, a multilayer
circuit 6 B¥PIIAFGI-wHF chWher thGesia o lepett riEdEQ e ohhG BRIBRECKUr f ace
of the board 100, is manufactured. In the nethod accordi n(g§to the first

enmbodi ment , T urPESaRE PalLag [dug; }E’X/ agpushing LR POWRr D ShefxPaspes ng
d d heated 5 | f | - 1000 MPa. If th dul f
Pl oot o o SR By Rod SR oo e AiPEISR AP ET o ey thEn T SACPRR 1 esi n

filnms 23 and,.the ,conductor. l.ayers 22 are readil br oke Xcessi ve stress
m%r Isaser Ss aé be us Qatﬁoé ﬁorntu&?- tlaf'l t he

that the condd'l?(’:{tlg? ag’féfse% hcut white Be?rhglg“ resse ea

ther hand, jf | s, 0f tigLlY J; | ,
Cesin f11ms Fe-PPEel PRy EhARaaERLY iRoROTS (b D00 he ¥R o AT,

readily to fgrimthe ieJlarpbh@mheﬁi F:?d&éve?‘?f’i{fi h%qggoéfb tReniRLHad, agcor di ng

to the first enbodinent, "the multilayer circuit ard 100 1s manufactured

using only thQnsi pel &s YodedptONY T hYEY Wfikh® 2lhe 3laméfed PB4 the
manuf act uri ng

conductor layers 22 incur less damage, so laser beam is preferred.

After the via-hole 24 are formed as shown in Fig. 1C, then,

conductive paste 50 (interlayer connecting material), which is a

material for electric connection, is packed in the via-holes 24,

15 as shown in Fig. 1D. The conductive paste 50 is prepared as follows.

An organic solvent and binder resin are added to metal particles

made of copper, silver, tin, and so on. The mixture is compounded

by a mixer to make it pasty. The conductive paste 50 is printed

and packed in the via-holes 24 by a screen-printing ma(;,hine.

20 Instead of the method using the screen-printing machine, other

methods using a dispenser and so on may be used as long as the

conductive paste 50 is surely packed in the via~holes 24. Although

not illustrated, with respect to the single-sided conductor layer

film 31 shown in Fig. 1B, the via-holes 24 are formed and the

25 conductive paste 50 is packed by the same steps as in Figs. 1C and
1D.

After the conductive paste 50 is packed in the via-holes 24
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15 process can be sinplified. Mreover, the single-sided conductor |ayer
films 21, 31 are bonded together at one tinme by being pressed and heated
‘once. Therefore, it is possible to shorten the lead tine in the

manuf acturi ng process and sinplify further the manufacturing process. In
addition, the surface, to which the chip conponent is 20 not connected, of
t he mJItllayer circuit board 100 is insulated by the resin film23 of the
si ngl e- si de®lf &BAdUAIIL-5 tas condumter kaver fiimsotht éd & YiRwadoiRdddposition
as viewed in Fig. |E. Therefore, no dedicated insulating |ayer nmade of a
filmand sol®naiPdupdkidadot Sb‘tﬂiﬁdsEﬁ%ﬂP%%ﬂtOZ@%Frfd-@ﬁgés(tg‘ﬁéﬁmflilﬁs Fi gs.
2A- 2D, which are the sane steps as those shown in Figs . |A-1Din the f

first enbodiMERE; ¥hHerkd bRkt SHelyEpat ??easr"erffiﬁﬁﬁé’d“’&ﬁgtt’rli‘@ FUHURLPE | s 23,
d .t he vi a-hal e din the

th d f 32

fesin i1 mels¥ersy ?ﬁ@eueswa%ﬁi5%053&@65%%885&@3 TR B Lo
A pl |t f duct f th
s C p b y%é’%i' ne 2] nimes S -Bunnd O&dUFacyr%rf?Yaﬁrﬁﬁﬂ%e Gpdghno the

si ngl e- si ded nuctor ayer film 2la_incl udes el J herrral Vi as
44, whi ch arréCPrPadd hf v#%él T 3 4a-aR ac?lﬁe co%%lﬁg lFlvgi pastfacgd‘a “WhPch is

packed in L be YLoliol 885 200 cofLL lp ke, copluaLlye Bashe B0-4g; Racked [0 the

vi a- hol es 2 si ng ctor ayer fi 2l'a, 31, as

shown 10 'nsf+é9te—_%§de Rhdhatd d“txa%ﬁ %1081 A- 8heed sCANMELOL: LAY SIodekt TS 21,

2la (three filns in enbodi nent) are stacked such that the surfaces
havi ng t he ggw%o&nlﬁy@.rq}gzz face upward. On top of the stacked
si ngl e-si ded conductor layerfilns2l, 21a, the single-sided conductor |ayer

film31li10which i ngtegdeshd heimfiecki@stescohducksr st agdedtilms 21, 31 are
stacked to form a stacked body as shown in Fig. 1E, the stacked body
in Fig. 1E is pressed and heated from the top and the bottom surfaces

of the stacked body by a vacuum hot-press machine. Specifically, -
the stacked body in Fig. 1lE is pressed under a pressure of 1 - 10
15 MpPa while being heated at a temperature of 250 - 350 °C to bond the
single-sided.conduétor layer films 21, 31 and to form an integrated
body, as shown in Fig. 1F. All the resin films 23 are made of the
same thermoplastic resin and the modulus of elasticity of the resin
films 23 is reduced to about 5 - 40 MPa when being pressed and heated
20 by the vacuum hot-press machine, so the resin films 23 are readily
heat-sealed and integrated, as shown in Fig. lF. Moreover, the
surface activities of the conductor layers 22 and the conductive
paste 50 in the via-holes 24 are increased by being heated above
250 °C, so the conductor layers 22 and the conductive paste 50 are
25 connected and a plurality of pairs of conductor layers 22, which
are separated by the resin films 23, are electrically connected by

the conductive paste 50. With above steps, a multilayer circuit

6



15 such that the surface having the el ectrodes 33 faces upward. As viewed
in Fig. 2E, a heat sink 46 made of aluminumalloy is placed under the
-stacked body that includes single-sided conductor layer filnms 21, 2la, 31.
The heat sink 46 is a heat rel easing nenber and has a roughened surface at
t he upper side of 20 the heat sink 46 in Fig. 2E for the purpose of

i mprovi ng t beaedines| amicwhimdludes descel dadddat €33 onbhenbendgubbaciedst o t he
si ngl e-si ded conductor layer film2la. As a method for form ng the
roughened sthéaserdbwubddj nigs mahefadtduwaeti ng, anodi c oxi de coating, and so on
may be enpl oyed. 25 After the stacked body and the heat sink 46 are stacked
as shown in Fi g. 12Ehd hetlsidakeordiodytandet fixrsheatbsiinkndf theanqiveased and
heat ed by the vacuum hot-press nachi ne. By being pressed and 8 heat ed,

t he singl e- sEddadstontuycodrtiecayesin ifliims 28, wRille b8inqapdesded hedthesited 46 are
bonded together, and an integrated body is fornmed, as shown in Fig. 2F. The
resin fibnsigPreferieat 1 seblEuMBnd LhAttdgreaddus ffdekastikéty dsegndakera
plurality of pairs of conductor 5 layers 22, which are separated by the
resin filmsthan 1908 Miagcit iiGafifficiAfetd Bg2bySeHetROF@EeR I HidMFadt @180 in
the via-holes 24, 24a, and a nmultilayer circuit board 1Q0, which includes
the el ectr o8B °989BRE]E HAY el & GrEARIILY tHTO BB YSRGS 1Ve SHEREP dbaltired. As

viewed in Fig. 2F, the heat sink .46 is _|l.gocated on the bottom surface 10 of
the board 168¢ SHMIUEREr JAYEEM LuLPSEE WCET 19t RESTHAEET G aEFRos Ohe t o

th i ich. the t havi ng the el ectr.odes 33 f Fig.

26, Che vi atBIcREea el o GRAFEAULY e mrAlY dreste iem et MiPe. <1 ded
duct of | films.21a. T duct | te 15.50 packed in th

Vi ool 38 AEGrAEs EAF 3 Bt PR RaR YIS cPRoace T AREsA 24 2R

direct]y o akBgl&pabby.conngetedes the healishok dfieas sbann g Fi g 2F.

Specifically, the conducti paste 50 of one e-si ded conductor |ayer

film2la to whichpt heydegleidkaddaingonRectiRd ksri r epbddincaRnNeghed to.
the heat sink 46 and 20 connects the héat sink 46 and the conductor |ayers

22 of the omng16ingGlee- Yidedi€OREHE] OLob aYer mahlfaddireds WsaRge&ney. thee
conductive paste 50 of the other single-sided conductor |ayer film2la

connect s theifigrelsided tayRicto221ferd F@1MBE25/) 13, €551 €ledl naadact inkayer
film2la and the conductor |ayers 22 of the other single-sided conductor 25
| ayer fibm Btacess can be simplified. Moreover, the single-sided conductor
layer films 21, 31 are bonded together at one time by being pressed
and heated once. Therefore, it is possible to shorten the lead time
in the manufacturing process and simplify further the manufacturing
process. In addition, the surface, to which the chip component is
20 not connected, of the multilayer circuit board 100 is insulated by
the resin film 23 of the single-sided conductor layer film 21 that
is located at the lowest position as viewed in Fig. 1E. Therefore,
no dedicated insulating layer made of a film and so on is needed.
Second Embodiment
25 Using steps shown in Figs. 2A-2D, which are the same steps

as those shown in Figs. 1A~1D in the first embodiment, the conductor

layers 22 are formed on the resin films 23, the processed surface

7



As shown in Fig. 2F, via-holes 24a and the conductive paste 50 packed in
the vi a-hol es 24a of the two single-sided conductor 9 | ayer filns 2la
.make up thermal vias 44. A plurality of thermal vias 44 are formed for

rel easing heat fromthe integrated single-sided conductor |ayer filns 21,
2la, 31 to the heat sink 46. In the nethod according to the second

enbodi nent, fhArershenand wibes vha-4deb lasd24 herec dndued am khyeresi22 femnedt,ed t o
the thermal vias 44 in Fig. 2F are electrically insulated from ot her
conduct or | apadstie cimstuctike pasten 59 dst packed r twithd viehbohes t34.ayér
circuit board 100. The conductive paste 50 of the thermal vias 44 is forned
only for therilnerkidly doninaie-6aded condudioat Layieakti id@s 2Migeard Eeumedeusdingcui t
10 of the nultilayer circuit board 100 is insulated at the surface having
the heat sinkR86SamFhEtepR-Afolfes then sdnglers idgdr pendusitas ayesr E11my idd to
have the sane dianmeter (nominally 100 mcronmeters in Figs. 2E and 2F). as
ot her vi a?hoFash #4ng¥pes idass eridUCSATUAYEYi i Mo 13 Reci mdesral PAHrad 1%% o44 can
be inmproved by increasing the dianeter of the via-holes 24a of the thernal
vias 44 and Fﬁ‘ér‘lﬁ)lnﬁé‘ﬁ i4gg YR8 MY BLKETPPhet Ké2\ATE WYt ggndugtive

However, the_adhesion between th ltilayer circuit, board 100 and the heat
sink 46 extr &Y d@cWBé%%§“bPafﬁ3¥u F%Fo%%?éh%%?g %ﬁ%‘thernal vias 44 are

formed. On the of ot hand. (20,1 ;Lhe Nuaber Qf Lhed herml ¥l as;44 )

. . a-no
i ncreased wi t hout "I'ncreasi ng ter rove 't he er na

conduct  vi ¥ 5¢b e BEDSShoN. RYMA Do SHILYLAAT A8 710U} £, DRI dThuand Lhe

heat sink 46 can be prevente ecr easi resin re made

f th : t] i he.: i Gis th
0 e sgae t heF ppbastd 1§g§1]%gutaﬁgi_@,qi%_@ﬁ@&ll%ﬁéu@éorem;éf Gy MSOJJ, e

resin filnms 23 1S reduce a MPa when bei ng pressed and heated

by the vacuugyQotei¥ssiiRshiMenilsh eAdlidait) e suidiace saehi vidd aheof the
conductor 10 | ayers 22, the conductive paste 50, and the heat sink 46 are

i ncreased byshefagedpat Bty ahevenddérdy 1dywrLhorRicet ifvarasi onf téprerXhecan be
surely bonded to each other, and the conductor |ayers 22, the conductive

paste 50, andthdleedieniglzi-BEdddceadudimrsityelr\fiaaanactoad, Thiedingth-oidwy . The
nodul es of elasticity of the resin filnms 23 while being pressed and heat ed
i s preferabl goductkGOtayeRaf lacHy sehigh inrdudasthe edsonsodes sty shackddn t he
first enmbodinment. In the method according to the second enbodi nent, the

mul til ayép ciepeliithatoshd s0face haying thsi atpdimogeshd3 fiaggk eumsiadeld 10
conductor layer films 21, 2la, 31, so the manufacturing process can be
sinplified. Mreo®sr Vie¥rd dnnfjie- 2Edcr NeahdiEt ot &l B3Ae of ahanippm 2hkoy 31
are bonded tqgether at one tipe by being pressed and heated once, at the

sane time, tHE8 Wdaredi HRAGE FiecEhARtrddPI t lRrtuttstugdrer A6 1 dhr d
Ther ef ore, | FoPE PGS IBRET b\ Bfforien tRe Tkad P PrioTh THE HndPaki 1¥ng
process and ?:‘IeTQéllleTrX; It\gxlftlggreramtéih}?as”%nygt?ﬂe%léicln&nga%%egé the upper side of
20 the heat sink 46 in Fig. 2E for the purpose of improving the adhesion,
which is described later, when being bonded to the single-sided
conductor layer film 2la. As a method for forming the roughened
surface, buffing, shot blasting, anodic oxide coating, and so on
may be employed.
25 After the stacked body and the heat sink 46 are stacked as
shown in Fig. 2E, the stacked body and the heat sink 46 are pressed

and heated by the vacuum hot-press machine. By being pressed and
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The heat sink 46 is vulnerable to danage fromthe plating solutions for

pl ating nickel and gold on the conductor layers 22 20 to formthe

el ectrodes 33. Therefore, the heat sink 46 needs to be protected by coating
resin and so on if the heat sink 46 has to be imersed in the plating
solutions to formthe processed surface |ayers 32 on the conductive |ayers
22. However, in the nethod according to the_second. enbodi nent, the

processed surlfeic€dy & 8ingezs1ided cPBAMEPHER YR LLHRS dilngt ks liéddcthRiuct or

| ayer film2 21a, 31, and the heat sink 46 are stacked. Therefore, there
is no need t Wo?%% I‘?&e&éoé{éegitrﬂgeﬁé.erif“ %H??eqr@ﬂago‘?%‘g%? fppmed,

mul tilayer circuit boards, K 100 according to the first_and second

erbodi ment s. o8 A Bifs Fhte B FRiR: rEmy L Bs P hch e ahpbgd and

pol yet her et her ket on esi nd, 35 - 65 wej .pol yetherinide resin are
oct o the Tesherrd mand st Raf 2ae s hikiudePuBy R DS OF (Rakoetek 7,

possibl o Lo usgeakhon TSal L fade by addi g nonspnduptinge 4411 groto

pol yet her €t her Ket one resi i an errm resin. i's al’so Possi

use separ at el elyeL ey 88M&%h?%6ﬁé J3phvet Nt b%@so%%’?é%‘é%ﬁe&

t hernopl astic resins such as the astic polyimde or is ca

liquid crystals,pQlyyMesnfre ndsePl K edScetdit A2ak@NOAS wBiERSIALTded PR a
nodul us of elasticity of 1 1000 MPa at the heating tenperature while the

si ngl e:si ded €iRYVEESS 3bayay Il B sddfactles t8d HB¥REd NS SROnanEReated. and
has thermal 15 resistance needed at the | ater soldering step and so on, the

resin filmisadvedwridadt yigisesl, thanédes ik 26 liayiecatid odithelardf su@@ace
according to the first and second enbodi nents, the processed surface |ayers
32 are | omat eff amleyboard N0 oasdiather bbayer su2Zacé favessiingtikee slidedtion
conductor 'l ayer
opposite to the one in which the top surface having the electrodes
33 faces.
In Fig. 2E, the via-holes 24a are located at the central areas
of two single-sided conductor layer films 2la. The conductive paste
15 50 packed in the via-holes 24a of the two single-sided conductor
layer films 2la are directly or indirectly connected to the heat
sink 46, as shown in Fig. 2F. Specifically, the conductive paste
50 of one single-sided conductor layer film 2la to which the heat
sink 46 is connected is directly connected to the heat sink 46 and
20 connects the heat sink 46 and the conductor layers 22 of the one
single-sided conductor layer £ilm 2la is connected. The conductive
paste 50 of the other single-sided conductor layer film 21a connects
the conductor layers 22 of the one single-sided conductor layer film
21la and the conductor layers 22 of the other single-sided conductor
25 layer film 21la.

As shown in Fig. 2F, via-holes 24a and the conductive paste

50 packed in the via-holes 24a of the two single-sided conductor

9



20 film 31, as shown in Figs. 1F and 2F. However, they may be | ocated on

t he conductor |ayers 22 of other single-sided conductor layer filns 21,
-21la. Instead of the nickel-gold plating, which is applied to the conductor

| ayers 22 to formthe el ectrodes 33 and i nprove the adhesion of the bonding
material that is used when the chip 25 conmponent is connected, heat-stable
prefluxing, palladjumplating and so on nay be applied. [f suffjcient

adhesi on i s 1p¥6Yi g’e]ﬂ‘s\/vigtlﬁdﬂﬁkget 1B ﬂ%@%s%ﬂg%lfr‘}f'ac}g Ryt £t Fhef®l s no
need to from,the 12 rocessed _surface layers 32. .In the multil ayer
Circuit board tod acEt dPRETD F1b SELOHR MAMbOt refEom  AECeRE SFIAE%G | s

made of al umi.num alloy. Ho er, it be ma of,.oth metal s_or
cerami cs. Alstlﬁgg% Sjtqﬁeé ?%ﬁf’%la%eﬁgﬁﬁﬂsa%]é ?g‘?’mg&l toon?@e ihﬁag\ﬁk}n% 46.
si ngl e-si ded_c [, r.fil la_in Fig. 2 ere are ot
vari ations. ql’—)o%%eigl %Irtrp?%,a%%éﬁ]édltr}'?eggrrﬁﬁ%ev?%cson&gmrrbaoyﬁ%ngwbrt?rrlgd{l?enm?ao
si ngl e- si:deqd ,c o J fii | Ma are
connect ea tgéefg e;eﬁtgo&)rnedg%ﬁgf hlg&%%%gfﬁgﬁ%%ﬁa&m%&@% %%grrmre;?e‘@t rsog‘égf}b:% are
formed to religliyelyel &ifiich Y iXshfAGAS 8rHR¥nkbl ddHuehbP 1GRRENEN
connected to the electrodes 33 to the heat sink 46. Not being électrically
insul at ed f @@kt ek RALEteckaYErSiredit hal tiekeu i tahered Bk CosddLcui t in
the nultilayer circuit board 100, the thermal vias 44 nmay function as a
part of the i@lectieCcaiduettive Ja@te(A8PIthe tHbrmae €RSC41 hat rdimeanéniieat
sink 46 is made of copper alloy and has ground potential, the thermal vias
44 may functfioerthastiernial icogdhdteioret®ehs heat kynkasneahs dlketeieelirewitci rcuit
to the heat sink 46 to earth the electric circuit. In the case that the
heat sink 4®fi shamultsithgeorcimaddtoboar2Q 00uierirdulatel ais ther anr£sge even
if the thermal vias 46 are electrically connected to the electric circuit,

t he el ectri dagiinguitte d@ntbeinndél.at ed by the heat sink 46 while desired
heat rel easing characteristics are assured. Although the heat sink 46 is
directly connect €tha gigholddsngte-ofi the Wewaattvras 4yaare fprmed ta have he 25
mul tilayer circuit board 100, a so-called bonding sheet such as a

pol yet heri nitd€ EppRdiagetfer(ioRirtihg LO8sMFMEEEr 8 ot AP nthéae 2F) .
conductive filler, or a thernoplastic resin sheet containintheat 13

conductive fA% YEEIRABELIFAted T TR TeLPRERC LV AP hERT LEPHRR hBlas

whi ch t hegt ink.4 6 1 dh d to t .1ngl e-s_ided duct I

Fi e 242 i STUEF HPTOYSove BREN 0 bre ALAPotanaact Iy LS ket in
the case t hac‘>tf %peetng%%alslvggs th gﬁj&%}lle%%nggtlangoﬁg:ep_{al 50 packed in the

via-holes 24a. However, the adhesion between the multilayer

e\;ias
ur

circuit board 100 and the heat sink 46 extremely decreases at the
positions where the thermal vias 44 are formed. On the other hand,
20 if the number of the thermal vias 44 is increased without increasing
the diameter to improve the thermal conductivity, the adhesion
between the multilayer circuit board 100 and the heat sink 46 can

be prevented from decreasing.
The resin films 23 are made of the same thermoplastic resin,
25 and the modulus of elasticity of the resin films 23 is reduced to
about 5 - 40 MPa when being pressed and heated by the vacuum hot-press

machine. 1In addition, the surface activities of the conductor

10



5 the electric circuit in conbination with the thermal vias 44, the bonding
sheet needs to be renoved at the positions where the thermal vias 44
contact the heat sink 46. The nultilayer circuit boards 100 according to
the first and second enbodi nents include four single-sided conductor |ayer
films 10 21, 21a, 31. However, as a matter of course, the total nunber of

VAT | 8 CLA MRS 2 P ogagrELT %%?t%??caf*? CBRuPE" 1 E60% B EeP R an
i nt egr at ed bo%gl %Ieggeg%bov |2lél‘aJ ty, gloggl 1wl fe sql C?E‘ﬂk‘fﬁ?r Iaé_/tgr f| | s

(21, 21a, erern each si'ngl’e coh uctor ayer 21a,

31) i ncl Udeg, &1 85hAed 1M L23) oTRd o; asbis: ' ENdLs aad o
firdly Bpde %ﬁ? i s £

plurality o duc | ayers ( ocate onl'y “0h one

surface of ég}ﬁlurc?ﬂf%‘ga(s%?éo 23nd 5 éﬂ’ﬂeg.ﬁu ggué%%%t bQ%r%&%t&ﬁm%b'ngie si ded

conductor |ayer I nc a plurality of via-holes (24,

24a); and an, LRLRBLAYES eﬂélasaﬁimof@isgtfélt@@théﬂfeegm ES1hO8FAG1EN

being pressed and heated is preferably 1 - 1000 MPa because of the
same reasons as described in the first embodiment.
In the method according to the second embodiment, the
multilayer circuit board 100 is formed using only the single-sided
10 conductor layer films 21, 2la, 31, so the manufacturing process can
be simplified. Moreover, the single-sided conductor layer films
21, 2la, 31 are bonded together at one time by being pressed and
heated once, at the same time, the heat sink 46 is connected to the
multilayer circuit board 100, and the thermal vias 44 are connected
15 to the heat sink 46. Therefore, it is possible to shorten the lead
time in the manufacturing process and simplify further. the
manufacturing process
The heat sink 46 is wvulnerable to damage from the plating
solutions for plating nickel and gold on the conductor layers 22
20 to form the electrodes 33. Therefore, the heat sink 46 needs to
be protected by coating resin and so on if the heat sink 46 has to
be immersed in the plating solutions to form the processed surface
layers 32 on the conductive layers 22. However, in the method
according to the second embodiment, the processed surface layers
25 32 are formed before the single-sided conductor layer film 21, 2la,
31, and the heat sink 46 are stacked. Therefore, there is no need

to protect the heat sink 46.
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the via-holes ( 24 , 24a ) and is in contact with the conductor |ayers
(22), wherein the surfaces on which the conductor |ayers (22) are |ocated
.face substantially in the same direction, and wherein electrodes ( 33 )
that include the conductor layers ( 22 ) are |located only one surface of
the integrated body. 2. The nultilayer circuit board ( 100) in claim1,
wherei n each el ecbadeidatidng i ncl udes a processed surface layer ( 32 ) for
i mprovi ng adhesi on between the electrodes ( 33 ) and a bonding material,
whi ch is used for rbendiengur iQlaypr cdfeane toatras tive stentdiagdes €B3)Eirdt The
multilayer circuit board (100) in claim1l or claim2 including a heat

rel easi ng neabérsecéd6i, emioiddinentss | mhe ardsdat £iditshmads urff aceiafurehet iast egr at ed
body, wherein the surface faces in a direction substantially opposite to

t he sanme dir@attiweight® podyethgretimiketcenger redincuand b8ar d- ( 6300veighnscl ai m
3 , wherein one of the single-sided conductor |ayer filns (21a), which is
in contac? wpelyatherimide rmsisénsirry userbter t46) resincifddms he Nont dreliager
connecting material ( 50 ) , which is in contact with the heat rel eas ing
menber (46), LantEashe? dibg fredn filmsy ok 48 tROSE 1PL e kot e Phheyraséd 1Hdas to
the heat rel easing nenber (46) through the interlayer connecting materi al
(50). 5. ThBagg by 2ddiag ’é‘?’%‘?ﬂﬂdﬂcﬁb‘éﬁ‘ 61%1‘1’060)139%’36?‘%%11?’:%@?%|rﬁstlﬁe

i nterl ayer connectl ng materjial (50) is electrically_insulated fromthe
conduct or | afBf PYISFreFRIdeake chb aht %At PP PSSt g’ﬁ?tt‘? ASEhBEPHIA G 4t ed

body. 6 . The ayer circuit boar 10Q ) in claim4, wherein the
interlayer cBﬂﬂﬁ%ttLqeﬁS RERRFCRP PBF° Ygté? ¥Peally in contact with the

conductog,layers (o) {8A! TRKESPAT:8! SR ing CLEGK tad M thBfnoplastic

polyimide or what is called liquid crystal polymer are usable as
well. As long as a resin film has a modulus of elasticity of 1 -
1000 MPa at the heating temperature while the single-sided conductor
layer films 21, 2la, 31 are pressed and heated and has thermal

15 resistance needed at the later soldering step and so on, the resin
film is preferably used.

In the multilayer circuit boards 100 according to the first
and second embodiments, the processed surface layers 32 are located
only on the conductor layers 22 of one single-~sided conductor layer

20 film 31, as shown in Figs. 1F and 2F. However, they may be located
on the conductor layers 22 of other single-sided conductor layer
films 21, 2la. Instead of the nickel-gold plating, which is applied
to the conductor layers 22 to form the electrodes 33 and improve
the adhesion of the bonding material that is used when the chip

25 component is connected, heat-stable prefluxing, palladium plating
and so on may be applied. If sufficient adhesion is provided without

the processed surface layers 32, there is no need to from the
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integrated body. 7 . A nethod for manufacturing a nultilayer circuit board
( 100 ) conprising steps of: stacking a plurality of single-sided conductor
l.ayer filnms (21, 2la, 31) to forma stacked body including the single-sided
conductor layer films (21, 2l1la, 31), wherein each single-sided conductor
layer film (21, 21a, 31) includes: a resin film(23) made of thernoplastic

resin; and ajpliyals Htgu£§aa%o?g%@§éagglayers ( 22 ) , which are located only

on one surfage of the resin , wherein at | east one of the 16

singl e-sided condygtgfe 'mﬁ!@ild‘#e'rr@n(c%]m Bdrd 38d dd%lr'd;d[.ﬁ§ tPtRb Wekbhfy Of
via-holes (24, 24a); and an interlayer connecting material (50), which is

packed in thgnydfimdat $ScHe?leadahk4¥l iisSmade ©@NAAGTinlinl M1 14l CARRAANELOT
| ayers ( 22 ) , whereln the si ngl e-si ded conductor layer filnms ( 21, 21a,

31 ) are stagkefhysHemddeabr tdiesUidtaQ8SoPEeMamEbs | ha1€ ek drarans (22)
are located face substantially in the sane direction; and integrating the

stacked s§ng{easisdesrs Faded Fnlkapmerwbi éf@l&blda&@ona&&tw 1ayes Aingsand
heati ng the stacked body to forman integrated body including the

si ngl e- si ded2condwdgonrel, ahetrefaremdhe? ar2d8ionil) P exanigle,sileptitirmal
stacking, wherein a plurality of electrodes ( 33 ) including the conductor

| ayers ( 22 yias d4f nayeee dokyedrninofieus wingde-sfdddeondv@graflegebdiyms8. The
method in claim7, wherein the stacked body is heated at a tenperature, at
whi ch the th2iaopicasthat tbsithdrasl etizst ¢ ansdabusegifed] togdi0®F MPaeagh t he
step of integrating. 9. The nethod in claim7 or claim8 including a step
of form ng atpeseesvedasardaekiqhayes elegprqdasndy agarfa@edoio sabativellie
conductor layers ( 22 ) included in the electrodes ( 33 ) for inproving
adhesi onl®et REEI-kamé 1¥| BRY936Gc 80T AHE ﬁh’fﬂ)rﬁﬂ“ﬁ@n%‘% érngectomith the used

for bonding a_chi onent to the el ectrodes before the step of
stacki ng. 10¢! Q‘Ffép ;%dt‘? hbafgabriek 4fns NPtt‘?f"Q‘g %?Z?rtéllﬁa}]rﬁéli‘?ﬂ]eartlegyer

connecting m%i‘gnﬁ It%l «:(:on5 u(,)tolrslacy%r}gugi ¥1%tpna{ g; tSIPe )electrflc Vg}_gégll.tn J.th\D 17
the multilayer circuit board 100, the thermal vias 44 may function
as a part of the electric circuit. For example, in the case that

15 +the heat sink 46 is made of copper alloy and has ground potential,
the thermal vias 44 may function as a wiring that electrically
connects the electric circuit to the heat sink 46 to earth the
electric circuit.

In the case that the heat sink 46 is an insulator made of a

20 material such as ceramics, even 1if the thermal vias 46 are
electrically connected to the electric circuit, the electric circuit
can be insulated by the heat sink 46 while desired heat releasing
characteristics are assured. Although the heat sink 46 is directly
connected to the single-sided conductor layer films 2la in the

25 multilayer circuit board 100, a so-called bonding sheet such as a
polyetherimide sheet, a thermosetting resin sheet containing heat

conductive filler, or a thermoplastic resin sheet containing heat
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of the conductor layers ( 22 ) , which are separated by one of the resin
films ( 23 ) in the stacked body, are electrically connected by the
conductive paste (50) by pressing and heating the stacked body at the step
of integrating. 11. The nmethod in any of clainms 7 to 10, wherein a heat
rel easing nmenber ( 46 ) is stacked on a surface of the stacked body at the
step of stacking, wherein the surface faces in a direction substantially
opposi te t FAECE AT T4l eE mRErke ApEnather dihe SuRfaset he dwstrinkehber (46)
is pressed and heated with the stacked body at the step of integrating. 12.
The net hod AthvBEER hheheatheivh d6aiprahared grootfhet AR -SiAad A4St Hhi ch
include the inter]ayer. connecting naterial 0), are forned in . one of the

si ngl e- si detP¥&3n ot 13ra}RPIART 10 ¥RPERYE & e\ﬁﬁ?’&i?rt}h’@%‘é%dutcé?llgéang

the.ther mal® fiﬂsea(éo(” ) P& THnEEt bd"PoNTio kLT EeCtéJr%&”aﬁ%ﬁ%é?a' ES at the
el asi rﬁgmré%osﬁ P RFSan L T PaF P2 &7 TR oo P e ieed i £80) of
the ther ml, yigs ﬁfh%% gotos ThoELRA 0. Shoi }%ﬂxgﬁeasr@tw%h pher | ayer

connecti ng mar} erra er ma onductrve paste (

50 ) and wherel Q4t9 %n%dlglﬁ%%{ee% ?ﬁreezZ) |n the si ngl e- si ded conduct or

| ayer film (" 21a) t easi ng nmenber ( 46 ) is connected

are thermally CO@H@%LQ@&&&&H"&%& b LS 6 JBBIPLInd £4&nk f‘iﬁé’c Lhe 18

conductive paste ( 50 ) the thermal vias ( 44 ) at” the step of

i ntegrati NgseckAd. éﬂb%délaer?tdzlﬁ@lxﬁiea\four single-sided conductor layer films
2. AN9. ALM AhY. AY. Aal . A&9. A" . A. A. AS2. AS. A, . A&{

$CDVr t MM whet ] cal.c aj sadvea] o &ahﬁﬁﬂ&ab(fa&cﬁﬁ]s@a] €ied Cta}caa] mfdbes] 6] cal cal
cal ca] ca] ca] ca]ca]ca] ca]ca]ca] ca]c:alca]cal "&DEyzA > ?
the single-sided conductor layer films 21, 21la, 31 is not limited.
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CDZ_DEno} xsni d_Z] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] ca] ca] ca] ca]ca]ca]cTa] ca] ca] ca] ca! 56-.B /0s
1">"C'}xsnid_Z]]ca] ca] ca]ca] ca]ca]ca] ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! C' U##r $$&X ) ) #) () k) ) ) *Q * +] +++++, |,
O,,-&i...}xsnid_Z]]ca]ca] ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]cal]ca]ca]ca]ca]cal
gg]ﬁscg] gﬁ%gakﬁg&cﬂ @Agﬂkgaisc_a] calca]calcalcal!./>///101Z21112P22273334P444555
qév "t )
<}xsni d_Z]]ca] cal]ca . ajcalc
aj Cﬁ/} (I\:/'%']v;:a] ca] ca] lca}@g%lgg}gg%%g%gg’;@é&%@a}%gil@%@&%mgﬁﬁd&!JJ ]KK
K6L XS, ca] 14 : ﬁ,zélrc ca] ca
cal ca] ca] ca]%cg czlaxicgla gg};c%]pga ggﬁ?ﬁ] ﬁ%%a%&%@%@%ﬁ%ﬁ?ﬂa V\ZV\%(%%]YS Y]YY:]Z
CZWezz[ . [ al [(R1) }29sni sh ] kketen) eadir 3l agl &8 icrhcalrlkeal aaleal Gahcadical cal ca
] ca] ca] ca] ca] ca] ca] calca] ca] ca]ca]ca]calca]ca]lcal "\J\\]] F**"_E kaaalbBb
bbcc\ cqccc+axdddeef lonenudedd ] ca) ca) ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cajca]c
a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca! f/hhDjjjkknSnBogoppppp
cc\ cqccc+dXdddeefd xsrif_#71iabey] sai< alfc ahemidpakea) € afednGahaa] cal ca] cal ca]
ca] ca] ca]ca]ca] ca]ca]ca] cal]ca]ca]calca]calcalcalcasvriGs "10%& () - S&
10%&' () - @O ()-a pO&BAY)ty$dOUknAhetdil Q8@ety (22 MaBhidh%¥ e Jodated only
10%& ()-1 G 10%& ()-y10%& ()-, 10%& ()-'s "10%OD& ()- MHE@ Z" 10%&' () - 1| (-
10%&' () - & 1OHROEY sHriQEE of) tHSre6UE fi)lm (DIR wherdidEs® LR ¢ne Bf the
109%&' ()-5Z"109& ()-1- 10%& ()-,0 109& ()- .- 10%&' ()-"#P%U&RY "
X{\:! @" 10%&ipple=siGhE Cpnductb@ofprex )Eilms10D4R @)La, 191 1OnEdQdes 109 () - X
zX9{\:3MLO%& ()-!NLI"109%& ()-!ILI"109%& ()-'ILI"210%& ()-!NLI"109%& ()- "10%&
O)-2\12 X\ :! @B" 10RGURLytF of] gdgahqdes K2410242)& apd 10 10
109s10%&' ()-!SL5"10%& ()-}[9{\:'@"10%g& ()-MN, "10%& ()-M10%& ()-'@10%
& ()-' 1(()2)/&' ()- 3=.l'r§|_G%é}](%y!eyr{Bg?n(gctinggngatér)ial (50), whic(t? is locagzed(gn @
;Y109 Q & (t)h-' I DBY" 1094515& () -'!Y" 109%& g)}ta | S3, 10%5&'0%;10%9191%9&5

e via-holes (24, 24a) and is in c ct with the c

(22), wherein the surfaces on which the conductor layers (22) are
located face substantially in the same direction, and wherein
electrodes (33) that include the conductor layers (22) are located

only one surface of the integrated body.

2. The multilayer circuit board (100) in claim 1, wherein each
electrode(33)includesa;mocessedsurfacelayer(32)forimpfoving
adhesion between the electrodes (33) and a bonding material, which

is used for bonding a chip component to the electrodes (33).

3. The multilayer circuit board (100) in claim 1 or claim 2
including a heat releasing member (46), which is in contact with
a surface of the integrated body, wherein the surface faces in a

direction substantially opposite to the same direction.
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10g9° 10%g& ()- zX6{Y8! @ 10% -& ()-Z !N nf 10% 5;5& ()-Z "109%& ()-!|

" 1096565& ()-!D

"10965& ()-!1Y"109%5& ()-'~\:!!DY"109%4515& ()-! @ 10% 5-5& ()-!109%& ()-!'1

09%5& ()- 105 105 1059F: slo%s&' ()-ss

|">" Y7\ 116, " 10945458 ()-:1a, " 10%\!5N5&' ()-:!'N,"10% 5;

5& ()-: y#Y" 1096& ;\) S @#Y" 10% 5- 5& () -

DY" 1098658 () ->" @ A Fhe W#rl%wplquF@%%%(é?Qlyl@l afigof o'6&XEIR §RE10% 0&
'()-!L! 10%0& % 10510

105L: " 109%6& ?3 G/&lxg%?ﬂJ}iFQAOHdHC’EFW%%SRHE ($1a) prhdathik JREQNERSE Sz 10

% 0& ()-f!

S#z" 10°/di)obo&“”(‘)h f‘“éeld%a&&'f(e)lePﬁ 509 1090RAT & 46 + F AP a5eS (71§ ) 0B RYBE 096 o0&

()- 10% o0& ()-10% o&

10" 08" 1006 ofHRoF 6 R P SEECL 10 CRRRE 1) STFAEST IR T s Paapns
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interlayer connecting material (50) is electrically insulated from

the conductor layers (22) that make up an electric circuit in the

integrated body.

6. The multilayer circuit board (100) in claim 4, wherein the
interlayer connecting material (50) is electrically in contact with
the conductor layers (22) that make up an electric circuit in the

integrated body.

7. Amethod for manufacturing a multilayer circuit board (100)
comprising steps of:

stacking a plurality of single-sided conductor layer films
(21, 2la, 31) to form a stacked body including the single-sided
conductor layer films (21, 2la, 31), wherein each single-sided
conductor layer film (21, 2la, 31) includes:

a resin film (23) made of thermoplastic resin; and

a plurality of conductor layers (22), which are located only

on one surface of the resin film (23), wherein at least one of the
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(21, 2la, 31) by pressing and heating the stacked body to form an
integrated body including the single-sided conductor layer films
(21, 21a, 31) after the step of stacking, wherein a plurality of

electrodes (33) including the conductor layers (22) are formed only

on one surface of the integqgrated body.

8. The method in claim 7, wherein the stacked body is heated
at a temperature, at which the thermoplastic resin has elastic

modulus of 1 - 1000 MPa, at the step of integrating.

9. The method in claim 7 or claim 8 including a step of forming
a processed surface layer (32) on a surface of one of the conductor
layers (22) included in the electrodes (33) for improving adhesion
between the electrodes (33) and a bonding material, which is used
for bonding a chip component to the electrodes (33), before the step

of stacking.

10. The method in any of claims 7 to 9, wherein the interlayer

connecting material (50) is conductive paste (50), and wherein two
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10910% & () - 910%‘% ( '}'he&l:tligg/hbo% Q any olf claims 7 to 10, wherein a heat releasing
member (46) is stacked on a surface of the stacked body at the step
of stacking, wherein the surface faces in a direction substantially
opposite to the same direction, and wherein the heat releasing member

(46) is pressed and heated with the stacked body at the step of

integrating.

12. The method in claim 11, wherein a plurality of thermal
vias (44), which include the interlayer connecting material (50),
are formed in one of the single-sided conductor layer films (21a),
to which the heat releasing member (46) is connected, wherein
interlayer connecting material (50) of the thermal vias (44) is
connected to the heat releasing member (46) at the step of
integrating to transmit heat from the integrated body to the heat
releasing member (46) through the interlayer connecting material

(50) of the thermal vias (44).

13. The method in claim 12, wherein the interlayer connecting
material (50) of the thermal vias (44) is conductive paste (50) and
wherein the conductor layers (22) in the single-sided conductor
layer film (21a) to which the heat releasing member (46) is connected

are thermally connected to the heat releasing member (46) with the
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