;e3eb$?b: :; t =@ =N>6>T$?\f 79 Decenber 2004 MILTI LAYER Cl RCU T BOARD AND
METHOD FOR MANUFACTURI NG MULTI LAYER Cl RCU T BOARD BACKGROUND OF THE

I NVENTI ON The present invention relates to a nultilayer circuit board 5 and
a nethod for manufacturing the nultilayer circuit boRBtecesdssdOM v rel ates
to a nultilayer circuit board that has el ectrodes, which are used for the
connection with a chip conponent; only on one surface of the hoard and to a
met hod for manufacturing the Mimlrkihesercigcoetidodz@ans 10 A conventional ly
known multilayer circuit board of the same type is manufactured using a
plurality of so-cal hethatoworemsiciedToans Jnasrt.altows rcbae hsekrbl e- si ded
board includes a thernosetting resin filmand a plurality of conductor

| ayers, which are |located on two surfaces of the thernosetting resin film
The 15 conductor |ayers on one surface are electrically connected to the
conductor | ayers on the ot herpserudraced Jhergal onekntionof doubl e- si ded boards
are piled with a plurality of interconnecting boards, which include onset
t hermosetti ng resiThd pkasentn iBvehags antatr=e tpeadyltdtapdectircea] byard
connecting the conductor |ayers, such 20 that the interconnecting boards
are interBbeaved W thethhd doubimensfaswrioar dbe Aulthbayanecitcmdt anavhset
thernosetting resin filmis piled to cover one surface, to which the chip
conponent i s aspECEdhtekatesofo a gl pilaterhoidiguifitioghdithat thsse kerd rodes,

i nterconnecting boards and the doubl e-sided boards. Then, the piled body,
whi ch 25 i nclMides 2% UsgdefRiiecEPiPBéan deith RecibrIACEPEPERE, 1994Y 0 and
the onset thernosetting resin fil is, pressed and heated o corrRI ete 1
Decenber 20087En&YEBIRRME SRSl P?a%cﬁm a1 2 PeVRgd Gorc AP B MM Anbther
conventi onal lé%‘ﬁlén wn rul.til a%/}r circuit board is manufactured as foll ows.
An i nt er conn&BEFAGPFFard TSR P°@Hductive foil are piled in this order on

each surface of a do -si ded.board ft.er . Pl . j.C

i ncl udes l'iahe doubllg-cgglég%&boongr &yolf'hoémilﬁ igtrlcl% ﬁ%(_; %‘%&lgg%%ﬁ‘éﬁ,y"gwet Eaeme
conductive fqilysg, ;d heat ed; . uct i i I n
bot h surfaceg;lygg %%Znaglgggfg‘?ra%{d]g tl]ﬁtgaa‘r glg_ﬁ;ﬁs aggdgiyeégtl%ﬁi %@Jl%ng?ge&

i nternmedi at e ol i | ayer ginoykt boaldnhaying d e aRaedss&rdi ngd puaber, of

| ayers 10 is forimed by repeating a series of the piling, pressing, heating,

and etching shepfosddiSly Adk sl LREEPANEEE AP o @YnAubtbMibgepd | QRliM th
the internediate nultilayer circuit board to cover one surface of the
board, the pidredihnded vhikh sactddesot it théioRdicahe rasdihi FaMer The Cuit
board and the upset thernpsetting resin film 15 is pressed and heated to
conpl et e 16he canaudesr qapE¥enton0BRé sy rkaesnreubiédtayenl Uy rdomnecbedrd. tien t he
met hods for manufacturing conventionally known nultilayer circuit boards
descri bed abewaduatdrer layptar ahi tyheof odbend| @ugtaee. boartds pharal iglurefl ity

of interconnecting boards are
double-sided boards are piled with a plurality of interconnecting

9

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, anunset 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

1




20 forned separately, the two are conbined together, or after one
doubl e-si ded board and a plurality of interconnecting boards are forned

separately, they are conbined with the conductive foils and. Therefore, the
manuf acturing process is relatively conplicat ed. SUM%Q%F%TbQ¢£ﬁ#NVENTION

25 The present invention has been made in view of the above aspects with an
object to provide a nultilayer circuit board, the 2 9 Decenber 2004

manuf act uri ng. o Q%ﬁ@én@ion‘ég‘iilghkﬁﬁh BG185 IR 194 gYehdalqt he mul til ayer
circuit board has el ectrodes’used for conrection wth a chip conmponent only

on one surface of kﬁ@cﬂ%‘}arc@méﬂgiéﬁlﬂ?o%gﬁnam@ﬂiﬁ%?ef:%im%f Hall Bg the

mul tilayer circuit board. 5 A pluralify of conductor |ayers are fornmed on a

resin film magdaebct BREdRDIB3 Y bs I €Rh AnkeréSidBAR 18l MBhea Sndedesanduster
| ayer film Then, a plurality of via-holes, which are bottomed by the

conduct or | ay®yiS, aid gif& MREni B olrher TnneHcar airted ecanguetvre l3¥RE Hoak. Then
an interlayer connecting material is packed in the 10 via-holes to forma

si ngl e- si ded xmrgduehdrpillaerody,| Whiayi G 1ubesi theelbaybé- GiAIRACEsA Y the
material. A plurality of single-sided conductor |ayer filns are formed and
stacked such iratrcsutéatcey hevidiy the tiondovadoctiveyEosld ade pheddwl aade
direction. Then, the single-sided conductor |ayer filns are pressed and
heat ed to 15 heatpHet éheheomititiivey efoidisr cligrirefoand bonhi chirliase®l| eft tbhees
only on one surface. The nultilayer circuit board is fornmed by using only
t he singl e- sidtedleohirs obcdzyepre i sharetid byr extsihdggoncedn stntepmediate

facturi [ [ ified. BRI DESCRI PTI ON OF THE W NGS 20
The above andBEAGH TP RECS: L PRATEL Ghi "5 RFERE SRR B THRPr BEdArer”
i nventi i1l t fr t f ol.l,ow det ai | d i pti
made w0 et SRR 5 HARARL L b B e Bk B B TheRRRRS T T

to 1F are st epuy:chling SHepss- SECLE ANl R BRI PPod Hler PHITRLL £59

producti on process. 0 filayer circuit board according to I'Fst

enbodi ment  of, it he Y £ neliRY €8 L P11 ANd éircu%t%ﬁabﬁac&?%oﬁé%af;&to 2F

are step-by-step cross-sectional views show ng the summarized production
process of agJulduel BY&E4 Ci Figdli il%arHédeCgﬁgétﬂgiﬂdluEQ& SR Ok sFRadhgent  of

t he present invention. DETAIL DESCRI PTI ON OF THE PREFERRED EMBCDI MENTS 5
The present mdvenlapdy Wikbube wasarihednenuaitaichehddetting resin film,
15 is 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 ocne
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

2




reference to various enbodi nents. First Enbodi nent As shown in Fig. A a
singl'e-sided conductor |ayer film 21 has conductor |ayers 22, mhich are
shaped by etching a conductive 10 foil (a copper foil with a n

t hi ckness of 18 microneters in this enmbodi nent) adhe9é3a3ﬂFQPcﬁdB i de of a
resin film23. In Fig. |A a thernoplastic filmwth a thickness of 25 = 75
m croneters, which is made of a mxture of 65 - 35 meighty

| th th ket d 35 - ht |
Decd as the ?@eﬁhgi%%&ﬁﬁbn”@%‘&%ﬁ% LY t%fél“’ibg B 9% 353%'1 gY%“efS et as
h Fi f d d duct l hav
e et Samud i ardE S Bt aesreeléoﬁw%s%e? rcsm%% TRl

film21 is i d i Iatln solutlons f SOz IIed ckel -.gol d_ 20
pl ati ng. Surgggéiﬁ%Foﬁﬁ n%ﬂﬁ1 gty Pgﬁé?grfﬁeare pFa? ?ﬁdﬂgh?e?vﬁﬁ%

gold, and as Ehﬁé.l‘ﬂ:dd” nggmari'd%a]c%?Er‘?&;cgl% @Ee pragyces)é%éuﬁz Bhgaf ormed on

t he surfaces of the conductor layers sed sur ace [ ayers 32

are fornedgfor t he&pg ? rgi{fcl%grt ngeﬁ%hgl?éofbr\mehho@ ‘p%g'lﬂgfllm

material such as s a chip component 25 I's connected to

el ectrodes 33ph¥e tolaetmﬁg mgsﬂﬁi eEk 8h o d &l atmgqengly&éopeoh@y&ro% ﬁa%,eaﬂ e
formed as shown in Fig. 9 Decenber 2004 via-holes 24, which are

bottoned by tbempndusﬁ,ora bwﬁélslt%Zofa&fair@n@ed wHidhharsi e temeldeg the
conductor layer film21 by irradiating with carbon dioxide |laser fromthe
side of the reshdudtiokn@Bereasashofurnied Fhrhel @indlwenitike cdraiukobeslader S
formed, the conductor 5 |ayers 22 escape bei ng dug by adjusting the power
and the exposfitdni i epepi otntdrlgier capwmrtdingxpaterideris @ehked tiarthehe
car-bon dioxide_laser, excimer laser and so on may be used for form ng the
vi a- hol es1®4. vEaHleghbe i f9rasarsingle-Réfed faangie Qﬁ\%ﬁ%&ﬁsf§Utﬁaﬁéﬂﬁrﬁ 8 ing
is applicable, However, it holes are machined by |aser 10 beam

possible to f SRYRHGNEE WPPReGtItheMafietidter AndPiH@ldbndalt d’rlnEé?‘eﬁ”sdGEZ

i ncur |ess dama so |aser heamis. preferred. After the via-hole 24 are
fornmed as shoﬁ?ﬁhq?tﬁfglaﬂff QH%gﬁ are formed and stacked such that surfaces

having the conductor layers face in the same direction. Then, the
single-sided conductor 1ayer>films are pressed and heated to
15 complete the multilayer circuit board, which has electrodes only
on one surface. The multilayer éircuit board is formed by using
only the single-sided conductor layer f£ilms and pressing once, so

the manufacturing process is simplified.

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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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 vent and
bi nder resin are added to netal particles nade of cogg:é?‘?qua]i’?r\/%&qo tin, and
so on. The m xture is conpounded by a mxer to nake it pasty. The
conductive paste 50 is printed and packed in the via-holes 24 by a
screen-printing machji.ne. 20 Instead of the pethod usi n%.the screen-printing
machi ne, other met h6d9SadPny &F GrEpErderYaRtPR 6E T hEr -Ha ah E¢o%R slhgﬁbn%s

t he conductive,_paste 50.is.sure| acked in the via-hales 24.. Al t.hough not
I Tustrated, wth TEEREL?SY PRAWEEIAGI RESGEa O Eh U ar- S 56 7454 512 Ehown
in Fig. 1H the_via-haoles 24 are fornmed and th conductive paste 50 is
packed by {he SEHYUPdnES A HoEPhS. ORI BT APECPETHE (e ORARAL 1Tk past e
50 is packed in the via-holes 24 5 9 Decenber 2004 of the single-sided
conductor layer filnms 21, 31, as viewed in Fig. |E, a plurality of

single sided conduct prh@yel didclBpfiod duff bhddhgeB ElSbofuekzar e stacked
such that the surfaces having the conductor [layers face upward. On top
of the stacked singl.gzsi n rs I r bl | he, s] - 5j, dagd
conduct or Icé;yer fil %ﬁglbggﬁ?@ﬁ I nc f}d-gg tw%égel%ctd?%gé%b%%,f?shé]?éa%k} such
that the surfagglaviR0:4 e Llast Lpdsfimackaces upward. No via-holes are
formed in the single-sided conductor layer Pilm21 that is |ocated at thn

| owest position in Figst |HrbodPméid €r the single-sided conductor |ayer filns
21, 31 are stacked to forma stacked body as shown in Fig. |E, the stacked
body in Fig. |E is psessaed andrihealrd f sanylde ildep edrdiucterbndyteams s fHCES
of :t he stacked body by a vacuum hot-press machine. Specifically, the
stacked body ilmsFcgndhdtorslpyessed, witiih arpredmpetcbpfetthind G tondiRac e | e
being heated at a.tenperature of 250 - 350 C to bond the single-sided
conduct or ltayefoifli kK ascdpber3folinditb 4 cromiaal ithticegnased thbélymicasmeterm iinn
Fig. 1F. All-the resin filns 23 are made of the sanme thernoplastic resin -
and t he nodul ushisf embabiment ) ypadereontesere fidew 28 resindddoeB + oInfug. 5 -
40 MPa when bei ng pressed and heated 20 by the vacuum hot -press machi ne) .so
the resin fil nt,23 tharmopddstic Hédm-widl edthivknens ff 2bed, 7Sanishongtans Fi g.
1F. Moreover, the surface activities of the conductor |ayers 22 and the
conducti ve pasthacBois paghecfpamhidiugs 24 63r v 3Pneekdédroly Pdiengt eehat@ngbove
250 C, so the conductor layers 22 and the conductive paste 50 are 25 '

pa .
connect ed and ZESERAN 31y OF vBAPRH? BPLYderdRede r5jép s L8 sagptRhgresin
separated by the resin filnms 23, are electrically connected by the
conduct i vé2pastid®™583- Wth above steps, a nultilayer circuit 6 9 December
2004 board 100, whi c}g i nc}aéjdesdt héa ellect rogﬁs C~‘(,a3fonl\:‘)é1 on one s.ur{,ace lgf t he
board 100, is manuf%\ ttelfr'é 2 conductor layers ar orm as snhpown in F1qg. P

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,

4




In the nethod according to the first enbodi ment, the nodulus of elasticity
of the resin filnms 23 while being pressed and heated 5 is preferably 1 -
1000 MPa. If the nodulus of elasticity is greater than_ 1000 MPa, jt is
difficult to heat-seal the resin films 23 and the coMdiRIESAPE 22 are
readi |y broken by excessive stress that the conductor layers 22 incur while
bei ng pressed and heated. on the other hand, if the nodulus of elasticity
is smaller than,1 MPa, 10 the resin filnms 23 flow readily and t he conductor
|l ayers 22 are drfTRYSESt 08 rEHEN §Te PIEPRRENRY rhitet FPRIRTEL LRYRES Bdar /200.

In the met hod accordi.ng to the first enbodinent, the nultilayer circuit
board 100 i s miAtFSE Lty AP SRR THIAPS: FRRGIThGF el Aol B iduBY of- HRAYaF 19 | s

21, 31, so the nuf acturing .15 process can be si i.fied. Mreqve t he
sinole.si ded CONTCrBPol YRk iR PSS Yroh e HiaRdeh TS BERe Blonb: t3ire
by bei ng pressed and heat eq_once. Ther ef.or it .js.possible to shorten the
lead time in tﬁréo"f%ﬁﬂffgﬁ'uﬂfzhgq’%‘l%cgg% "dﬁaﬁg%‘?ﬁpﬁ“f §z£)f%r‘i“}?8r Hifp conductor
manuf acturipg garoecress§2 elsrc]: ad iéj_i on trg)e S rfs%cie AN} WI(;I‘LCIIJ t he chig
conponent i 20ROt tornecPed®iP TR PRTTISAvAR S BOVET B85 eGP RRre
insul ated by t Lo _fi 3 of j ngl.e- si o tar | r film?21
that is | ocat e{c]ﬁ“a‘{ %t% hgo%o%/\g]s ep%sa‘fn%?%n&%g& \‘/jlge%%gﬁd'n g?g&:l%a%ﬁége %”Fbecfn no
dedi cated i nsu}ali;ng {AN8E" a. di Lmiand LS, eeded.

Enbodi ment 25 Usi rleg st eps 'sﬁgé\f\ﬁnei(}:llﬁ gs.aggA-ZB?tqnvﬂ]gﬁsuare tgﬁg fggﬁgggggﬁs as
those shown i nviki-G81eb A 4dlD btnd@nhii I1dse@NDOCH MRAE, £1d /1 tASRACHKARN ahSty QS 22
are formed on the resin filnms 23, the processed surface 7 9 Decenber 2004
| ayers 32 and diidlhing- bwolapplidabte. f Boweckn,n if hisokees amef mdatsin2d, bankhselre
conductive paste 50 is packed in the via-holes 24. A plurality of

si ngl e- si dédd dmeductoris gyoss iblento Xamahelémrwigd askhge thiemesre sidkpheas
for the single-sided conductor layer filnms 21. 5 Each singl e-sided
conduct or | ayerendurken layens|didéscur peas damageofso hasembenids nrcfashviedh are
made of via-holes 24a and the conductive paste SO, which is packed in the
vi a- hol es 24a. Aftekitafetigndifcticye Phare Sormes packewn anthg-vi@- Hdeas 24,
24a of the single-sided conductor layer filnms 21, 2la, 31, as shown 10 in
Fig. 2E a pl GPREPEGLHE PéshE| 2L SiideqT LayRILCOBREY B PatRrRE2 1Dy, WDigh (fhRee
films in this enbodi nent) are stacked such that the surfaces having the
conductor | ay8PRLesdat EpRETTEC GANREPEIT ¢ hE RASKERedRi T diaririss 24,
conductorlayerfilns 21, 21la, thesingle-sided conductor |ayer fil 1, which
i ncl udes t'Re SeIPBAREF3S: 1Ps c‘ﬂ’é’ﬂiufgl‘é%eﬁs‘fehgﬁ ISHRFPIFLES PHY" t he
el ectrodes 33, faces upward. AS viewed.in Fig. 2E heat sinpk, 46 made of

21 i nom al | og S oakelt PHePEItn Ea B ¢ AGRST e TRES: EARGRBLES ded
conductor | ayer 4Li 21a, ) e Eﬁp si.hk I i
menber and haglaggrdogl%ﬁé%eéﬁ' %3% ¥§%’e %F ‘the %%pdenr' sﬁ%eho?%%ee? %eéﬁé%t% ﬁ%?‘%k 46

in Fig. 2E fohythenpunbesendfe MPEYiNT LRE ARt Pe YMUGNshS;de350i0ed
| at er, when bely_ng bonded t“cl) teﬁé-L s?ngl%-si ded cpnduc.t%rly}%ygye? f%s:j%%%%gp&As a
met hod for fongiingatkes r oyghgaed; si{d1ase 2 buff 1Ntk AL bl @St Gach DL C
oxi de coating, and so on nay be enployed. 25 After the stackeg body and t he

heat sink246 aner&idcdectn2s neha¥d ddlirfg ThelBerbée ptinekad Rashinandot e heat
sink 46 are pressed and heated by the vacuum hot-press machi ne. Hy being

pressed and ametSod¥GaRiiBgr a2804pdigiredndt 6 & nglvebel dedd candualyohs | ayer
films 21, 21a, 31 and the heat sink 46 are bonded together, and an

i nt egrat ed bodyndsctficeneikteaso Saosurdly fddked2in thberineRohed 2k s A28hauidh
heat - seal ed and integrated, and at the sane tinme a plurality of pairs of

conduct or 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 5¢ is packed by the same steps as in Figs. 1C and

1D.

After the conductive paste 50 is packed in the via-holes 24

5




S layers 22, which are separated by the resin filns 23, are electrically
connected by the conductive paste 50 in the via-holes. 24, 24a, and a

mul tilayer circuit board 100, which includes the el egt[ﬁgdes 3%90614y on one
surface of the board 100, is manufactured. As vi ened?iPE%EMEPer4904 he heat
sink 46 is |ocated on the bottom surface 10 of the board 100, and the
bottom surface faces in the direction opposite to the one in which the top
surface having the electrodes 33 faces. Iri Fig. 2E, the via=holes 24a are
| ocated at thefcehr sangbeesisledfcanducspndlagesitideiscohddet ars vigrend Ln [Frig.21a.
The conductive paste 15 50 packed in the via-holes 24a of the two

si ngl e-si ded dénduetwrallify@f ingde-2idedeendtiqtestlayesrt ilndi2ledthirpeddimect ed
to the heat sink 46, as shown in Fig. 2F. Specifically, the conductive
paste 50 of oA@ BithglB} sirgeetasdaduicdr thaty ehe fSUrgroes hagingitdl ednslugsar
sink 46 is connected is directly connected to the heat sink 46 and 20
connects the R8¥Ersiidifass uprdrdne WorrRuef she|sipeked 32ngietisegmonductor

si ngl e-si ded conductor | a)l/erfi | m2la is connected. The conductive paste 50
of the other <PHEFetisiMedleobftictidnlPagiied CPATVAER T driweEt Siime looHBERh or

| ayers 22 of the_one sjngle-sided conductor |ayer film2la and the
conduct or | ayéPSl¥esihe fd gt FRdess? figle-agéad cdutiidr the spgfase prrinela.
As shown in Fig. 2 vi a- hol es. 24a and t he conductive paste_ 50 packed in
Che i a ol es Saat e hE=F oS ciafsee SOV o BRAUEA o §e 25 Chdidern sbe
layer filnms 2lanibd& uBalildiRkoY 185 ed% 100 Pl Whdki 1Y 18Eal HPLiBIna/ 185444 are
formed for releasing heat fromthe Integrated single-sided concPuctor ayer
films 21, 2lapodition tiherbgatigsi nk 46. In the nethod according to the
second enbodi nent, the thermal vias 5 44 and the conductor |ayers 22
connectedito the thecsnl thkasiddid-BiBkd. cawtoreliagbei ¢alhy 2nsuiptee: from
ot her conductor |ayers 22 that nake up an electric circuit in the

mul tilayer cistatitedboafdriG0stddiedchodiuatishewpast Bid0 1ef thhesddexedmoay as
44 is formed only for the thermal conduction to the heat sink 46. The _
electric circimfig0 16fid heesadd addiyeat el feom thbaaphkntDOhe bot timubat Biheat t he
surface having the heat sink 46. The via-holes 24a of the thermal vias 44
are formed tochdhe $tacksaihbody dyea eracuponkotaldrgss Otaahiceenspecsficalliygs.  2E
and 2F). as other via-hales 24. The thermal conductivity of the thernal
vias 15 44 cammétpapedvandybynifigredBiingpraesell andeera giresherwiod- hot 69 24a

15 MPa while being heated at a.temperature of 250 - 350 °C to bond the
singlewsided,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 reduceé 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. 1F. 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
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of the thermal vias 44 and the connecting material 50 packed in the

vi a- hol es 24a. However) the adhesion between the nmultilayer circuit board
100 and the heat sink 46 extrenely decreases at the pagsitions vg1ere t he
thermal vias 44 are formed. on the other .hand, 20 if dtHRCGRH AV t he
thermal vias 44 is increased wthout increasing the dianeter to inprove the
thermal conductivity, the adhesion between the nultilayer circuit board 100
and the heat sink 46 can be prevented from decreasing. The resin filnms 23
are made of theasan® o, helimpliasiades edengledbradss Blecombhdohusmeobuefast bEity
of the resin filnms 23 is reduced to about 5 - 40 MPa when bei ng pressed and
heat ed by t he thacboardhdtopr €5 smamcthcneredn addition, the surface activities
of the conductor 10 9 Decenber 2004 | ayers 22, the conductive paste 50,
and the heat sink 46 a&he metbpéasedrdyndionghddiret euipodem@B), €he Tranéhsr e,
the resin filnms 23 can be surely bonded to each other, and the conductor

| ayers 22, thefcolmhidrive qfashe r&@)inahilnshe3 hddtleshaikadpresaedbend ieek gd
connected 5 to each other. The nodul us of elasticity of the resin filns 23
whi | e bei n§ piessmdeaadlhdat @00¢ $Ppr efldr bt podulus 00E1RPLiIDERUS @refitehe
same reasons as described in the first enbodinent. In the nmethod according
to the secondteabddiofenta, tihelsdiffiayddr teihrenti-sepbaihe 1e9in $ilns Pddandi ng
only the single-sided 10 conductor layer films 21, 2la, 31, so the

manuf act ur i ngtpe ceagdycean 1pEeEs Rpldne sead Ny berkan by RECSFhigies T eRsgthat
conductor layer filmnms 21) 2l1a, 31 are bonded together at one tinme by being
pressed and h&EBEPIEHEEOT aviene Shndcrnghilenke R PreFRRd 404 Bedtithec®®d to
the nultilayer circuit board 100, and the thermal vias 44_are connected 15
to the heat stht oABerhiaddafbf &hejnodqudug s phpiticy tenbt 6BAM Mo thadd ¥¥de in
t he manuf acturing process and si nBIif further the manufacturin Erocess
The heat &P nkt2% FesifufhsPant® HOYWdaRadely Ao the TANSUFRYT SHYFEFoAd 355
2

pl ati ng ni ckel uct or_ | to formt

el ect rodes 33‘51“?%%“3?:'88@?2? ' eyhgg? %’f"i‘ll?‘h%%ﬁg‘[e’glsazyte(?zgérf)‘fj& %’8?’é€eb%?‘coati ng
ol ti ons to 1orm e BFochsti sErTeti Pays s 4B dhethe SRBHGHET e Tier s
orocessed sur Taxe iyPE; XGeRIE LAY 18 18 EHAUEONE Sy IS she ot or
2700 need o HIBsELten PR ol Py E TR B RS e Rt il O
For the mutilavelssChhhitbd d10Ride;dd0 AGFRAUM0tEO dig1ble MlecBdnaRiRnd

enbodi nents, the resin filns e of a mxture o wel ght %

pol yet her et hef kal,0p€1££9h N ANArdDondbe tMREhE 022 SR Yehb ey K UR peSidrqar e
used for the resin filns 23. Not being limted to the resin filns, it is
possi bl e to usfy abhesd bRSEN Thbpdrdmei DY s pdds NPl ¢ 08 GHREY6eH itye lfdakl timet O
pol yet her et her ketone resin and pol'yetherimde resin. It is also possible
t o use separ aihklepahyeidarcingeslozicasand s €y fariche e he Manbbaenirdng
t hernopl astic resins such as thernoplastic polyimde or what is called
| i qui d cryst aprgpaspgnerImaddisiabl, etias swelfhce Asol winigghatha chépiqompehenthds a
nmodul us of elasticity of 1 1000 MPa at the heating tenperature while the
si ngl e- si 2Zled nwndovtestddayef thiel melt2layet ai@bibriwaydes¥eds anguhateddyand
has t her mal

the resin film 23 of the single-sided conductor layer film 21 that

is located at the lowest position és viewed in Fig. 1E. Therefore,

no dedicated insulating layer made of a f£ilm 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




15 resistance needed at the later soldering step and so on, the resin film
is preferably used. In the nmultilayer circuit boards 100 according to the
first and second enbodi nents, the processed surface |ayers 32 e | ocated
only on the conductor |ayers 22 of one single-sided 865@9%["6?"%%& 20
film31, as shown in Figs. 1F and 2F. However, they nmay be |ocated on the
conductor |ayers 22 of other single-sided conductor layer filnms 21, 21la.

I nstead of the nickel-gold plating, which is applied to the conductor
layers 22 to fordper@esel 86 tadesidthoaed »IMIQVEHRE: adheskoredfy tthenbondi ng
material that is used when the chip 25 conponent is connected, heat-stable
prefluxing, paldmdith® Rbabihegi anhas@c080mMaY pecRpPl ietnd fuiguhbisd eni. a
adhesion is provided without the processed surface |layers 32) there is no
need to fromthaukdlitPobeceshers 2QWcsiacessadysurfiame J1QyHeStoddhed 0k itrf3e
multilayer circuit board 100 according to the second enbodi nent, the heat
sink 46 is mudehef saherdtepd asl Mt theVwerelle-blidsRdiRueBde 0fyeet herndrehal s
or ceramcs. Although the thermal S vias 44 are forned only in two

singl e-si ded c@aducd Oiglleayeded icbfBuddd: Layét FilAR 14 DRFRuddsea @lieRlity of
vari ations. For exanple, the thermal vias 44 may be forned in four

si ngl e- si ded canmeumntDrribaygy, &hidtsard masiecdt rhathdlhwe theandlthd esndidtive
are' connected together to reach the top surface on which the el ectrodes 33
are fornmed to pekati Y&l whiGheis ipHaaketl] ynrelesie-hekds i2dat.he chi p conponent
connected to the electrodes 33 to the heat sink 46. Not being electrically
i nsul ated fromthe cotductie chagersivi?pafied Shake papkethdneteetviieehelesc@idt in
the nultilayer circuiit board 10d, the thermal vias 44 nmay function as a
part of the el @derdfcthe sdogle~Foledesambicdorikayeref tlawse2l hatlal3 it,hes Bbawn
sink 46 is made of copper alloy and has ground potential, the thermal vias
44 may fundfi oAnaBige WEFimglukal it ot #indie-ygidedmendyctore layest filmscRt cui t
to the heat sink 46 to earth the electric circuit in the case that the heat
sink 46 is an Rh3ulBreie fddBsoinatPip mRbedimensudreastackethiswh dhah et he
thermal vias 46 are electrically connected to the electric circuit, the

el ectric circuPBrEaffHBAY HRAFRE SAPBYCEPe LRERES 2nfechoulfiide desipe®inklg
rel easing characteristjcs are assured. Al though the heat sink 46 is

directly conneEtagkehs e ssPhgPd CePdT FolysLt iorlimsAlers ¥4/ the Singlens ffed 25

e ol S OA 00 8 RO o I BSIoel SHD B Bt
15 such that the surface having the electrodes 33 faces upward.

As viewed in Fig. 2E, a heat sink 46 made of aluminum alloy
is placed under the stacked quy that includes single-sided
conductor layer films 21, 2la, 31. The heat sink 46 is a heat
releasing member and has a roughened surface at 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

- B




conductive filler) or a thernoplastic resin sheet containing heat 13 9
Decenber 2004 conductive filler may be forned on the surface or the heat
sink 46, at which the heat sink 46 is adhered to the_single-sided conductor
layer filnms 21a, in order to inprove adhesi on or heaP ReGRIRENZHNGA
However, in the case that the heat sink 46 functions as a part of 5 the
electric circuit in conbination with the thermal vias 44, the bondi ng sheet
needs to be renoved at the positions where the thermal vias 44 contact the
heat sink 46. 'Hiderulthg ajeslaisidad CoBGHFERr LGYSECED™A A %3 2 he! ARFtheand
second enbodi nents include four single-sided conductor Iayer films 10 21,
21a, 31. HoweVérlt ks peredionsedcipaddery ot 8k AN tRERBEFS BPdY He formed,

si ngl e-si ded conductor layer filns 21, 21a, 31 is not limted. 14 9
Decenber 2d04 afHANOWS ERAFKED PB: 1Then TRAWY IV EF &Fr &GPt PEBArIE{irgo)rnd
conprising an integrated body including a plurality of_single-sided

conduct or | ayentPEFaged2@nd ﬂ%?h%f)af“emh’é‘ieeiarﬁ’]é%@l]r.lgifn‘bﬁ 82T HEF CORHREOST

| ayer film (21, 2l1la, 31) includes: a resin film(23) nade of thernoplastic
resin; andSa pRYEEFi i of "EGRd A CorSTRAFALEd ( BY ) LhGhFER Br &1 B aldd 4hPy on

one surface of the resin film(23), wherein at.|east one of %he
electrically connected’by the conductive paste 50 iIn the via-holes

24, 24a, and a multilayer circuit board 100, which includes the
electrodes 33 only on one surface of the board 100, is manufactured.
AsviewedinFig.2F,theheatsink46islocatedonthebottomsurface
10 of the board 100, and the bottom surface faces in the direction
opposité€ to the one in which the td; surface having the electrodes
33 faces. |
In Fig. 2E,'thE'via4holes i4a are located at the‘:entrai areas
oftwosingle—éidedconductorlaferfilmlea. Thecoﬁductivepaste
15 50 packed in the via-holes 24a of the two single-sided conductor
layer films 2l1a are directly or indirectlywconnected to the heat
sink 46, as shown in Fig. 2F. Specifically, the conductive paste
50 of one singlé-sided conductor layer film 2l1a to which the heat
sink 46 is connected is directly connected io the heat sink 46 and
20 connects the heat sink 46 and the conductor layers 22 of the one
single-sided conductor layer film 21a is connected. The conductive
paste 50 of the other single-sided conductor layer £ilm 21a connects
fheconductorlayers2243ftheonesingle-sidedconductorlayerfilm
21a and the conductor layers 22 of the other single-sided conductor
25 layer film 21a.
As shown in Fig. 2F, via-holes 24a and the conductive paste

50 packed in the via-holes Z4a of the two single-sided conductor

: 5



si ngl e-si ded conductor layer filns (21, 2l1a, 31) further includes: a
plurality of via-holes (29, 24a); and an interlayer connecting materi al
(50), which is located in the via-holes (29, 24a) and is in caontact with
the conductor |ayers (22), wherein the surfaces- on eenbrr 200%uct or

| ayers (22) are located, face substantially in the. same direction, wherein
one of the single-sided conductor layer filnms (21, 2l1la) 31) includes a
plurality of electrodes (33) ( which are |ocated on only one surface of the
I ntegrat ed bOgL% apheg gid hhepbesip fhbial 23)asane. diy @chlyi dandedeidrdaar m
the integrated body, and wherein all of the resin filnms (23) are nade of
the same materj;als. #£ 1be RYhbhayer Chdidaklin§odide( 10 | thel ahBrdrated
wherein each el ectrode (33) includes a processed surface |ayer (32) for

i nprovi ng adhesign-beiNRERLMG: @) eeiyades f33) , and, a3 besdinghaad einrls.
which is used for bonding a chip conponent to the electrodes (33). 15 9

Decenber 2004 3, b @etHbl id2veh 1k teUt ke Beabald hBO)ikent] ahatheamallvdiam 2
i ncluding a heat releasing nenber (96), which is in contact with a surface

of the integraedndady cofiRiRbr 14ersurs asankates tonthe diheesil orias 44 in
substantially opposite to the sane direction. 4. The multilayer circuit
board (100) inmrigl.apma3e ¥hai@iiRa0ng isulbeesisighes shatedondnchont daydesy ee
films (21la) , which is in contact with the heat rel easing nmenber (46),

i ncl udes the ighatrha&yeupCainerddtigenal ariial i(SQe mulMiitéyers cincentt@erdwi t h
t he heat rel easing nenber (96), and wherein heat is transmtted fromthe

i nt egrat ed bodyot o Mheecheiic triekensttrgs tmeitbere Ci€yma hvoagh 4t b fionned layer
connecting material (SO . 5. The nmultilayer circuit board (100) in claim4,
wher ei n t he i foerthayere manrendiunyiomtethalheas@®)inkst ol eBhe fregtiniciqiggnated
fromthe conductor |ayers (22) that nmake up an electric circuit in the

10 of the multilayer circuit board 100 is insulated at the surface
having the heat sink 46.

The via-holes 24a of the thermal vias 44 are formed to ha{re
the same diameter (nominally 1@0 micrometers in Figs. 2E and 2F) -
as othér via-holes 24. The thermal conductivity of the thérmal vias

15 44 can be improved by increasing the diameter of the via-holes 24a
of the thermal via.-e. 44 and the connecting material 50 packed in the
via-holes 24a. However, the adhesion between the multilayer
circuit board 100 and the heat sink 46 extremely decreases at the
p;ositions where tﬁe thermal vias 44 are formed. On the other hand,

20 if the number of the thermal vias 44 is increas.ed without increésing
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. In addition, the surface activities of the conductor

10




I ntegrated body. 6. The nultilayer circuit board (100) in claim4, wherein
the interlayer connecting material (50) is electrically in contact wth the
conductor layers (22) that make up an electric circuit_ in the integrated
body. 7. A nethod for manufacturing a multilayer cir@& C%‘é‘?rdé(%be)
conprising steps of: stacking a plurality of single-sided conductor |ayer
films (21, 21a, 31) to forma stacked body including the single-sided 16

9 Decenber 2004 conductor layer filnms (21, 2la, 31); wherein each

si ngl e-si ded aegdustor thayehdhtt vd Bdst2da, add)henelatdask & £08ifcifddsed( 23)
made of thernoplastic resin; and a plurality of conductor |ayers (22),

whi ch are | ocalyeskiony yeatedaBosdirbace of THdi@ rbes| el Lea {2 3) imivyer € pat

| east one of the single-sided conductor layer films (21, 21a, 31) includes:
a plurality ofsuvkay hederd( 24, 28a) othaf, aind niter l@yanceONNESidig 278t ehkal
(50), which is packed in the via-holes (29, 29a) and is in contact with the
conduct or | ayepsd{@2)ve pheteist,t hed shegheatsisdald cHrducbersdrayercdrinetted21,
2la, 31) are stacked such that the surfaces on which the conductor |ayers
(22) are | bcatedtachcehsuhs T maddlysiof &hestsaieydifrelod resin Abind DB @fidki ng
t he stacked singl e-sided conductor layer filnms (21, 2l1la, 31) by pressing
and heating t heisg gckeded@dy bentfegr i preifereyintied WadyMPadeadiiag dfhehe

si ngl e-si ded conductor |ayer filns (21, 2la, 31) after the step of

st acki ng, wherarng xsasopé ahalasicmgbed sinddiec fadsictembodagentfil ms (21, 21a,
31) includes a plurality of electrodes (33) , which are fornmed on only one
surface of the intdgrdihed ®idpd insogdang héor ddien sfadomd (2®pdamentdi rehg | y
bonded to formthe integrated body, and wherein all of the resin filnms (23)
are made of tWelsHdyeretgiqualt b@rrdrhel pet Fumednuging anyy thlerigigderhitded

st acked b%jy I's heated

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 oﬁe 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 fhermal vias 44 are connected

15 to the heat sink 46. Therefore, it is possible to shorten the lead

time in the manufacturing process and éimplify further- the
manufacturing process

The heat sink 46 is vulnerable to damage from the plating

solutions for plating nickel and gold on thé conductor layefs 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 £ilm 21, 21a,

31, and the heat sink 46 are stacked. Therefore, there is no need

to protect the heat sink 46.

11




at a tenperature, at which the thernoplastic resin has elastic nodulus of 1
- 1000 MPa, at the step of integrating. 17 9 Decenber 2004 9. The net hod
inclaim?7 or claimB including a step of formng a processed ace | ayer
(32) on a surface of one of the conductor |layers (22 ?ﬁﬂqﬁﬁkéa&gthe

el ectrodes (33) for inproving adhesi on between the el ectrodes (33) and a
bondi ng material, which is used for bonding a chip conponent to the

el ectrodes (33) , before the step of stacking. 10. The nmethod in any of
claims 7 to 9, whereypyifie.ktgsl ayer connecting material (50) is
conductive paste (50), and wherein two of the conductor layers (22 ) (

whi ch are separated fy: Rg Rfi ¢l 1gyELERALL %Baﬁ%%g)oioBaéé&dih?%@h?%%st@r €

el ectrically connected by the conductive paste y pressing and heating

the stacked bodyhdateddt®t ehbPa OfentBt €gEAtA-09n Ailins ﬁ@@e et qukﬂg:gﬁr@nyf Qfs _

claims 7 to 10; wherein a heat releasing menber (46) is sta on a
surface of the st agkeshtiodyo BlethBee i &k Rbnat aEsiiNg, aphergi n t pe wﬂ;g%

faces in a direction substantially opposite to the same direction, an
wher ei n theshe@)blzéhﬁﬁ@:sﬂnﬂﬁen?é@ﬁf alr86ksés fRLCEREd NG Reahed W it BRing
stacked body at the step of integrating. 12. The nethod in claim 11,
wherein a pluraliniyedtot ties FRS iy irasmé Ak, i9VBbEHib NCLYAR ot HErdNELE | AY¥ ims
connecting material (50), are formed in one of the single-sided conductor
layer filns (2#majfle Hyoawhish nbheottasit ivel £agen0dTpaheet (@ nbskesHe e
wherein interlayer connecting material (50) of the thermal vias (44) is
connected to thedhssllyetakeasidy reether 16963 #fsot pessiwe @b 4 s<Pabreenper
2004 integrating to transmt heat fromthe integrated body to the heat
rel easi ng nmenbpelydiferehnoukdtdnze ornperjeayer imodmnect i ng material (50) of
the thermal vias (49). 13. The nethod in claim12, wherein the interlayer
connecti nglfPmat eri al MoSepverf, t Hdiernepladtivi ase$ P isscbondsicttiheampasieticb0)
and wherein the conductor layers (22) in the single-sided conductor |ayer
film(21la) to mhlvinidecohedtatr ékeamlileayl Fdabisl cf98¥al podgnrecieduarkle as
thermal |y connected to the heat rel easi ng menber (96) with the conductive
paste (50) of vaklihdfnnaRrasa (19g)inafiithdastepodhluntafgrdasnigpitydof A -
mul tilayer circuit board (100) conprising an Lnt%%é?ted body including a
plurality of sif ¥P3pgddedinrdias sempayarins ¥ing et e s bugle-gijed gaeduttereach
si ngl e-sided conductor layer film_ (21, 2la, 31) includes; a resin film(23)
made of ther mop?¥R%t ifd1PEsthe Afa & lpPGRaPFESFest 288nBeRtsst ardyBpg tipemmal
whi ch are % cat%g nI¥ on ong surhaoe of the resin film(23), wherein at
| east one of th&Si"AGre-Kieq TomdbctBen SRICTEPE fiF P20 520 3o fifsiRer
includes: a ply%ﬁdLgy OL é@a-holesd(zg, 24a); and an interlayer connecting
material (50), Wi ¢f PETIeR&qITR
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 cne 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 onmay be applied. If sufficient adhesion is provided without

the processed surface layers 32, there is no need to from the

12




the via-holes (29, 24a) and is in contact wth the conductor |ayers (22), -
wherein the surfaces on which the conductor |ayers (22) are |ocated face
substantially in the sane direction, and wherein el ectrodes (33) that

i ncl ude the conductor layers (22) are located only ofdesgmbgre t he

I ntegrated body, and wherein each el ectrode 19 9 Decenber 2004 (33)

I ncl udes a processed surface layer (32) for inproving adhesi on between the

el ectrodes (33 | ng .material, which is used for bonding a chip
Bhofifhal PERERD 384 o

conmponent to rodes 5."The multilayer circuit board (100) in

| ai i ncl udi L easi ng . oenh Lch_ ks, i L th
TS 10 gk S T ARl DSEH i

surface of the inte erern the surface ces

substanti al | Ye ﬁ%e&?st& { Iﬂ%a\%a&?nkd%ef% Iﬁiggé Jp'algsgaglgla;[lilloayeng%ieFrgggeﬁ

board (100) in claim wherern one of Si ngle- conduct

poard (100) in clarm | e Single st
oot DB, bS ddue0R! Adlorthill 118,08 o R0 NOIRARCE Fhhinr L

I ncl udes the 1 nterlayer connecting nateria I AT con

t he heat I | ' t: |t f th
0 e el BT ey 0, S T SR AL

connect i ng farmhgsg.:-, thére ThE JOHLLIJAYSE 1 Aépg'f&:*&?ﬁ‘ lé,ng% ltbgrn%llai m

16, wherein the interlayér connecting material (5 I selectric

i nsul at ed frosnj‘.atshqtlcﬂﬂdlb% %%Jn@cy%lsf&g,?)si Rak-oBk& %nagcﬁéixggga@!eg gfm“s‘“ t

in the integrated body. 18. The multilayer “circult boar [ alm 16,

wherein the infRslayAntoRNedndifia ™ &ld #h dPbohRePlaF thbEALY con-GRAt act
with the conductor |ayers (22) that nake up an electric ci'rcurt 1 n the
i ntegrat ec! bathe t&P surface on which the electrodes 33 are formed to relatively
10 efficiently release heat in the chip component connected to the
electrodes 33 to the heat sink 46. Not being electrically insulated
from the t_:onductcrulayers 22 ths%t make up the e_lectric circuit in
the mult;ilayer circuit board 100, the the;mal vias 44 may function’
as a part of the electric circu..it. For examéle, 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 é;‘.nk 46 is an insulator made of a
20 material such as ceramics, even if the thermal wvias 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

13




9 Decenber 2004 19. A nethod for manufacturing a nultilayer circuit board
(100) conprising steps of: stacking a plurality of single-sided conductor

| ayer filns (21, 2la, 31) to forma stacked body including the_ single-sided
conductor layer filns (21, 21a, 31), wherein each si BdPecaiMbRIZhduct or

| ayer film (21, 21a, 31) includes: a resin film(23) made of thernoplastic
resin; and a plurality of conductor layers (22), which are |located only on
one surface of the resin film(23), wherein at | east one of the

si ngl e-si ded conductor |ayer filns (21, 21 31) _tncl : Lal ity of
vi a- hol es (chnﬁgﬁ}}"%ﬁdﬁﬁr "R & é?‘é%(?ﬁﬁgﬁ F%ﬁk_acrfaa'tagﬁisna ﬁ‘i%o?}ﬁ‘\%ﬁ%h is
packed in the via-holes (29, 24a) and is in.con t..with

| ayers (22), %@F’e&h t(t?‘ﬁe]g%altnﬁl%‘?sqiﬁdéﬁ a@i’ﬁﬁﬁ%%@r]g %felr gI&PI érr%hfe(dg%;lgglaf&ﬂ)
are stacked such that the surfaces on,which e d I .2), are
| ocated face 1§\.¥8_§t%ﬁt"\9’aﬂ‘§/’ A ‘Jtrﬁgrsta?n‘é’f‘%l]f?rvgc%%}berlsﬁggn%c%%%%gr%é? ?%;gﬁ%ﬁ%
heati ng the SPHEER HOUY "o 10t AR T Bar B b edy el aay g grg e ot

si ngl e-si ded conductor. | ayer fil.ns (21, hel-hgr StigR #f, tn

st acki ng, V\,hetﬁ'ﬁ ﬁE%C'iﬁllfr ﬁ%lf Ultofmecrée“élrnggégn( 13%“ f?}frll‘%:l &g%ng the conduct or

| ayers (22) are-for nl 0 fi ol i I
whorein the SCRSREd 58y oo st B8 -BHbyAr B the iR K ToRp VR rE AE herma

thernnplasti%g%gshg %éﬁ?ééka%kégﬁ%ﬁgthﬁ of. 1 - 1000 MPa, at the step of

i ntegrating. enber The method in claim19 including a

step .of formng a %{ﬁﬁﬁfga&éééf £ ac&, iYL rds3 200 QRcBraikd aseridf ronAg ahdt he

conductor |ayers ( I nc In the electrodes (33) for inproving

adhesi on bet ween hhgpekentiadesc{ AR raad sanhondiiagaradrucabe 1ehee i ilfs used
for bonding a chip conponent to the electrodes (33) , before the step of
stacki ng.1921.31The; fEthQd hdieikdl MBs h9n@ttedd ofVWERIRIg) the tiother hajer of
connecting material (50) is conductive paste (50), and wherein two of the
conduct or | awgfeSs {R)e-& ivBl Gonatersenayat ed by zine2d4, theis esktnl fniked. (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..
22. The nmethod in any of clains 19 to 21, wherein a heat rel easing nenber
(96j. 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 sane
direction, and wherein the heat rel easing nenber (96) is pressed and heated
with the stacked body at the step of integrating. 23. The nmethod in claim
22, wherein a plurality of thermal vias (44), which include the interlayer
connecting material (50),_ are forned in one of the single-sided conductor

| ayer filns (21la), to which the heat rel easing nenber (45) is connected,
wherein interlayer connecting material (50) of the thermal vias (49) is
connected to the heat rel easing nenber (46) at the step of 22 9 Decenber
2004

14



integrating-to transmt heat fromthe integrated body to the heat releasing
menber (96) through the interlayer connecting material (50) of the thernal
vias (99). 24. The nethod in claim 23, vvhereinthel rlayer ecting
material (50) of the thermal vias (94) is conductive r;g%ﬁeéx Oé;&g‘ﬂd wherein
the conductor layers (22) in the single-sided conductor layer film(2la) to
whi ch the heat rel easing nenber (46) is connected are thermally connected
to the heat rel easing nmenber (96) with the conductive paste (50) of the
thermal vigsA 99 @hkie skep of integrating. 23 /NMVZ/ Nw N
/N/NC/N/N/NI/N /N/N/NPg/NY/N]/N\Ot/NI/NI4t/N/N/N/N/N0/N3 {V).>v
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of the integrated body, wherein the resin f£ilms (23) are directly
bonded to form the integrated body, and wherein all of the resin

films (23) are made of the same material.

2. The multilayer circuit beard (100) in claim 1, wherein each
electrode (33) includes a processed surface layer (32) for improving
adhesion between the electrodes (33) and a bonding material, which

is used for bonding a chip co.mponent to the electrodes (33).
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with the heat releasing member (46), includes the interlayer
connectingmaterial (50), which is in contact with the heat releasing
member (46), and wherein heat is transmitted from the integrated

body to the heat releasing member (46) through the interlayer

connecting material (50}).

5. The multilayer circuit board (100} in claim 4, wherein the
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 connectingmaterial (50) is electrically in contact with
the conductor layers (22) that make up an electric circuit in the

integrated body.

7. Amethod for manufacturing amultilayer 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
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an interlayer connecting material (50), which is packed in
the via-holes (24, 24a) and is in contact with the conductor layers
{22), wherein the single-sided conductor layer films (21, 21la, 31)
are stacked such that the surfaces on which the conductor layers
(22) are located face substantially in the same direction; and
integrating the stacked single-sided conductor layer films
f21, 21a, 31) by pressing and heating the stacked body to form an

integrated body including the single-sided conductor layer films

{21, 2la, 31) after the step of stacking, wherein one of the

single-sided conductor layer films (21, 2la, 31) includes a
plurality of electrodes (33), which are formed on only one surface
of the integrated body, wherein the resin films (23) are directly
bonded to form the integrated body, and wherein all of the resin

films (23) are made of the same material.

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.
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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 methed in any of claims 7 to 9, wherein the interlayer
connecting material {50) is conductive paste (50), and wherein two
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. Themethod in any of 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 féces in a direction substantially
oppositetothesamedirection,andwhéreintheheatreleasingmember

(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 (21la),
to which the heat releasing-member (46) 1is connected, wherein
interlayer connecting material (50} of the thermal vias (44) is

connected to the heat releasing member (46) at the step of
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(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) towhich the heat releasing member (46) is connected
are thermally connected to the heat releasing member (46) with the

conductive paste (50) of the thermal wvias (44) at the step of

integrating.

14. Amultilayer circuit board (100) comprising an integrated
body including a plurality of single-sided conductof layer films
(21, 2la, 31), wherein each single-sided conductor layer film (21,
2la, 31) includés:

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
single-sided conductor layer films“(Zl, 2la, 31) further includes:

a plurality of via-holes (24, 24a); and

an interlayer connecting material (50}, which is located in
the via-holes (24, 24a) and is in contact with the conductor layers
(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, and wherein each electrode
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between the electrodes (33) and a bonding material, which is used

for bonding a chip component tc the electrodes (33).

15. The multilayer circuit board (100) in claim 14 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.

16. The multilayer qirépit ﬁoard (100) in claim 15, wherein
one of the single-sided conductor layer films (2la), which is in
contact with the heat releasing member (46}, includes the interlayer
connectingmaterial (50), which is in contact with the heat releasing
member f46), and wherein heat is transmitted from the integrated
body to the 'heat releasing member (46) through the interlayer

connecting material (50}.

17. The multilayer circuit board (100} in claim 16, wherein
the interlayer connecting material (50) is electrically insulated
from the conductor layers (22) that make up an electric circuit in

the integrated body.

18. The multilayer circuit board (100) in claim 16, wherein
the interlayer connecting material (50) is electrically in contact
with the conductor layers (22) that make up an electric circuit in

the integrated bedy.
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L1098l & () - z#{ f {B{ { &{ fd¥DNEd £0F mdOStadOBMing a multilayer circuit board
(100) compriéing 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 singlé—sided
conducter layer film (21, 21a, 31) includes:
a resin film (23) made of thermoplastic resin; and
a plurality of conductor layers (22), which aré located only
on one surface of the resin film (23), wherein at least one of the
single-sided conductor layer films (21, 2la, 31) includes:
a plurality of via-holes (24, 24a}); and
an interlayer connecting material (50), which is packed in
the via-holes (24, 24a) and is in contact with the conductor layers
(22), wherein the single-sided conductor layer films (21, 21a, 31)
are stacked such that the surfaces on which the conductor layers
(22) are located face substantially in the same direction; and
integrating the stacked single-sided conductor layer films
{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) a;eﬁformealoﬁly
on one surface of the integrated body, and 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.
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109& ()'BWL%Q%QSQ%'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.

21. The method in claims 19 or 20, wherein the interlayer

cennecting material (30) is conductive paste (50), and wherein two
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.

22. The method in any of claims 19 to 21, wherein a heat
releasing member (46) is stacked con 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.

23. The method in claim 22, 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
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(50) of the thermal wvias (44).

24. The method in claim 23, 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) towhich the heat releasing member (46) is connected

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

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

integrating.
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