; e3et FR6HTvJ,. PRINTED Cl RCU T BOARD AND I TS METHOD ?,
BACKGROUND OF THE | NVENTI ON 5 The present invem!mm Immg to a pri nt éd
circuit board and its manufacturing nmethod. More particularly, the present
invention relates to a socal l ed conposite printed ¢P€uit board which

ol es P RINTHELGIRGUIBT BD BRI ANRL B S MANIFAC TLRIRG,

10 A so-caMEil_i osite printed circuit board, conprising resin substrates
| am nat ed m c substrate, is conventionally known as a printed
circuit board which is capable of assuring excellent heat radiation and
other thermal properties as well as realizing high-density electric
conponent nounting. TIRBRARKGRONDNOFE THEINVENT{ON manuf actured in
the follow ng 15 manner. First, a uncured state heat-hardening resin (e.g.,
a pobyi nm de resfne opreisbet |inkehtioa cokited ton aa mrémtedi ciromitdsoard. and dts
ceram c substrate) ,on Wn'cg R’i rinted copductor pattern and a Eqrsi nt ed
resistor dpang Ugﬂé‘?@i’lp aMSharHeHarl Yy the presedt iRventioR e esip -

portion o eal.: ni S| y | A=

ot end oSS0 RTINS iiEEA L}l Bbatd BRI RothBisR Teifh SUFTals,
formed on lamihatedhsh hestarhiy sliyitiage hRd alsd RI&tes by arhahifiet@ing PrétheHiJTo.
When a plurality of resin substrates are | am nated, another unhcured state

heat - har ddhe f@mMpesite puntesheiseuispoard har dened heat - har deni ng resin. Then,
t he,above-descr} hed 0 e re._r ated.t,0 ohtain _a.conposite i nt ed
ey 55 boarh el ESRE0s PhriiRg Slichit ot SpByRitRd Risia TSl
above- desqaiifistedicty aicr amat stbgtbateditecaBiationRally kdwa dyudrbeintéd circuit

manuf act uri ng processes starting fromthe step of coating the uncured state
heat - har ddmarg whishnisoeapabde o rassuning @xcellanteheat radiatior pndfother thergnalhe

duct tt d the via. .Wen .t ired nunb f | !
const | 1 ut iGPsady & Mlliuiedainy Rtk oBnb R AR nh guBtEliRes ar ot eps
must be repeat ephd ‘éoﬁleposi@kfiﬁté@ch‘&ﬁit' BY&dSis dauTREHESs | rth@‘éfog’l'b%‘ﬁ S€es
becone very conplicate. SUMVARY OF THE I NVENTION I n view of the Toreg0ing

profens ahanher.prior art, the present invention 5 has an object to provide

a printed circyit board and jts maana tyring .met hod which s ca,pabI% of
si npl i fying marif$te 2dMcyged stite beatshardening 1 IPa(Pé?e:?\GF?B@FmS‘P TEYIL OF thgyer s
are lamn : ! || : I and
ot her - rel % 19PoReAYAIL GaRHEMERbEr (1€, FEORMIESNACER) Shvnichia FRREE,
board conmadrsiuctprepatteramnd apiistedatsistordira fdfineéNextadasdrdeam israpplied! | y

| am nat ed on sai d cer.am.c sybstrate, erein the,resin base layer is forned
by pressi 1§ aPFEIREAMIAGd PATHAN O 2 eﬁ@ﬁvd@am E9SR FYSH 18 OPERANIATIOIE S0 er

¢ X ¢ ; ; _ , ¢ )

(1 200 el ERiend HorR I rei Rl @l SRSy LORAGERY el 81 01g del "0

pattern fdomedon ar $ntli@heahasiening essin layemby giatimg:or gpogetingt hi s

arrangenment, the resin base |layer, is formed by the resin Eilmmade of a

t her nopl asti c redien a phya I&ngﬁﬁlnﬁﬂhma&eﬁ@f% ramaéeg,mt af Bngredstatesed
d heat . i i i nt- th

a0 et e BRI HeKishheBlt 8 o8B R R REed BUALRA QIR HIUROT L Yo e

plurality afoveadesceibll procdssed nes esheatédse dbayier 8 congpbeitelpeinaed aircuite by
heating and pressing themtogether. Thys, the present Invention sinplifies

t he 28anuf R9ardihaying acdesired @i#mé?ebpfméa’lé}’@@ui t board.

However, the above-described conventional technique requires a large

number of manufacturing processes starting from the step of coating the uncured
state heat-hardening resin on the ceramic substrate to the step of forming the
conductor pattern and the via. When the required number of layers constituting
30 the composite printed circuit board is large, similar steps must be repeated to
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* According to the printed circuit board of the present invention, it is

preferable that the thernoplastic resin has an elastic coefficient in a
* range of 25 11,000 MPa in a tenperature |level during the heat and press
treatment. According to this arrangenent, the resin filmand the ceramc
substrat e ,can, he .surel v _bended together b erformng the press,.treatnent
inder ¢ he SO B; B 18vers THE mpalARtoing Hodsshy bgrotecysiyiGammplicate:
sufficiently lowered to the range of 11,000 MPa. 30 More specifically, it
is preferable that the conductor pattern formng filmis a single-sided
conductor pattern fil m ISVIMMAR Y ORTHE PRVENTIONd on Page 2 only
one surface of the resin film According to this arrangenent, when a
plurality of cdnduewoof phe feregoing prohjemis @fﬁstMr[Hid)laarﬂtngleepir,esEnt inyention
necessary ,t o prepare . and process. | ur al it f different_ kinds of
conddctor 1 4TbPRIGH ARG Viqa RpFintE clichis idard 3 1s ThABREACISIng dRethod

further Si\K‘HidHﬂs%‘égaE}ér 6@{1@ff§%ﬂ%ﬁlab§fﬁtﬁﬁﬂr§§%bgﬁé eveASf QgrgF‘n‘ﬁmber

substrate conpriseS a prin uctor patt a printe ectric
el enent whofctesar layeos arelaminatedanta ceraaricsnbstratered on a surface the
ceram c substrate tp which the.gonductor patte%n form'cr% filmothg bonded,
the printed condueidst B-AGcompush HF fBoVeang,otber selated Rpectodha iesst
form ng pa i i . i i

bri nt od o BYFpAGH graeies' {brihicritclf 6RR Comprishidla RErAAK St ahlie
forMiong pagkin basedayé¢oinbegratlyrieniigateti @t daéd coraicisubsfrateyiwierpasthe rasia t hen
sintering the electric elepent fqQrm n% paste, and.the printed conductor
pattern i sbassriager sofarmaday pspsfieg andhsatinga demmated badyeconrsisting of & vi a

across. t ne ROy prfet Rife ARh B Al oelatnit sERst el sklAnE TORAHE™ 0

printed e|19a1tdrh0f0¢irﬂﬁ%ffilnﬁin11mdes baesinnlla uhhde of hetheeropldxticc@isiithad a
substrate and the conductor pattern formng film [t is, hence, possible to

reduce t hecansfugtonpatienn fsrmaden @ sréaceneinsaid zesingfila. nount ed on t he

t t f f d d ci it b i t Q4 .
dowrs, 2i ngof thEepidingTatisAaheehigit thedgRithastnle! R8Tl e serin ¢ pa
the ceram flrfi¥hadd of & tRrmmbpIasHic Pedin. ThekesthFilne hRE the eRipivibsiaté®@ on a
surface to which the conductor pattern formng filmis bonded, the printed

el ectric epreseed ahdihegtadbtagethantopebtain the resirbase layer ifermedintegraldy winng
paste and then sint e%ﬁg the electric elenent formng paste, and the
printed el A RMeE & s connected to the conductor pattern formed on
the resin fil myj i i IERNEHICHE Yed Rt SVRBH Gl vl bt @
vi a- hol e ext end?%gr%13§§§E %&?iedgtr% film BTK% arr angerrgmlh?%ﬁktgs:diﬁ?yh&
posgilbl e taredatidatede thesentaydrearecbondedpt adime Iy beating and grdssing shemace

between the ceranmi ¢ substrate and the conductor, pattern formng film It
o “hence. getistBuiotEgigsentingebiSn sTRRHELR nf Riditfetding Brhasssctote 5
to be nmounf ggk gost surface of the printed circuit board. This

| eads to t gﬁgg%gi}g}lﬁéﬁcg{r the printed circuit board. In addition, there is

no necessity of Atoording tohéheprntted cirowitidoard et the present Haventibacét i t he
ceram c substra 0 ich the gonductor ,pattern f.orm filmis bonded.
e manuf BEdranle Shat thesthegdioplestiserassn HRS A st ibetticient T 2B ©

i nv ion Pr O‘é)eﬁl L i i i ard. In a
I am'%nstati ngPEP’\gp, a%o%%?@gpgg%}tl@we? g}%ﬂ%\% fe ﬁdrﬁ’t aaﬁgepa}egﬁ%%%e@ﬁbst rate

are | am nated. Alkeordinguo tlis apanpenmerttheireginifilimandihiewdeemic substratd ¢dnm

made of a thernppl|asti¢ resjn and condugtor pattern forned on a 10.
surface ofb@ﬁ‘ér%ﬁ)lé Pﬁd?‘iiF(Pgethﬁrl%D’B F%ﬂgﬁ'@&retsﬁ eé%%@ﬁﬁfﬁﬁ??@?&ltmm ng

film that the elastic coefficient of resin film is sufficiently lowered to the range of
1~1,000 MPa.
30 More specifically, it is preferable that the conductor pattern forming film

is a single-sided conductor pattern film having the conductor pattern formed on
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and the ceram c substrate are bonded by heating and pressing from both
sides of a | am nated body of the conductor pattern formng filmand the

" .ceram c substrate, thereby obtaining a resin base |ayer integrally

| am nated on the ceram c substrate. 15 The manufacturing method of this

i nvention r{Iakes it.possible to ég‘%uce the required processing tine. \Wen a
pl ural i t PTBY On&RTEACs niAHt 84D t hese | ayers are bonded at a tine by
heating and pressirfathd h6miC9etReEmehpy h tof j | ifies
t he manufacturing proctesses o?%agpmeﬁt’e?hgﬁrgtﬁglf‘%ggr%f. e%ahtbﬁ?h@rt{r%be, it
i s pref erfabinéng fidms abelamimited, ot isprt necessaont@prepant ahe psocessa ptetality

conponent a the handi ng.steg is perforned at a tenperature |evel not
| ower th&f ag’éereét 3&{@ 2 (gfné"og HEIOr cptéenny feirams (ﬁlnisme’fﬁﬁemﬁﬂﬁ(f%?éﬂlégr esin

congti t“fﬁfﬂgeg&gfhgﬂjéﬂ{mwgiﬁ}?lﬁi range of 11,000 MPa. According to this

manuf act uring ne e resi m and the ceram c 25 substrate can be

surel y bonded Rurdsdrivesre it is preforabde that segerbynipsnbstratecgmiprésasragsdnted
treatment under the condicLi on.that the elastic coefficient of resin filmis
suf fi ci erongduckicpaiternRnta pranigd Jectiic olomaravhialy arfecapnected feedgbi ng

et vi ty et A rar Sn b sBIRE she SRR GtRe RhhRG: e U e,
the condysitein I0rmaig il Rrsbride’], tes printéd BbAdectdy @kﬁér@@@ﬁﬁ%f@x@ﬁ&i Bgr when
the conductor pattern is pressed against the resin filmwhich has a

suflfi ci erprintingaec@tduates founmgypaste anghvem sinéering Whe onduetdr foamipg it is
pref erabl e fyo: C ttarn form.ng filmis a singl e-sided
Ponduct o5t ParlF e ARALEH Rledfit' eMel 8108 Soimafh b PrbUE S A8 Eice
surface ofleineat fGohing pdste s&adesBE dbfificéteditbithe ebhaﬂ&%ﬁafmiryg]ﬁ_ﬁbta and
plurality of conductor pattern formng filnms are lam nated, i1 1s not

necessar \then sintepingethendlestuc edemgnpfarming yaste, dinidf thee printedh ¢ondfictor

duct tt f ) fi,lms. Th facturi be furth
ool 111 Qe it repRGRe 1q e Eand ol RALeRR PHmRd i BB WeeRod for
a psi nt e%lé&rﬁhnytednd%ﬁw pastd ReHick Q8 PTlleerm 4 REathRlé Qrteridin WRFoss! the

printed conductof pattern foormng step, a printed conductor pattern is
f or med baksimefilmrf orming the | am nating step. The printed conductor pattern

Subst T ate on WHEATEMESETIBEKE i BOSBDIE KERDRA the PRTIS] Bsntauclemotic
subs Pt .
ondi ng. 15055 8Bt H6iTalY bEMLA hBGHIAI CAMNE Oknd USRAS! Satrdr 2

printed ctric e rmng step, abrlnt ec el ene I's formed
bef or e pdiokming fignt btes) kericeapossibkitepeditethertotd] admberafelectdcetemeniss

formed b rintin n electric elenept f 1 ng,.paste so as to, he conpected
m?ﬂ'ﬁet ﬁéﬁ&fc@wn?%f finfhe Pikerendsy S&fgﬁﬁef‘gég]ed%lr&ﬁ Setdnpactdhs &a«s@o?

ic o e el : i s bonded in the bonding ste
and thenqgﬁﬂgi nt eﬁlﬁg%%i:meﬁ é@p{rgldg&é 15ellrtreﬁ!;P%P(?'or m ng paste. And, in agfi |1 Png

step, an el ectFurthé¢inyoreidisqireferabbstiat itlhe coamgiedsubstratavorptises asdy a
vi a- hol e before pertorg;'dgg the lamnating step. The end-cl osed vi ahol e
extends ainted elgstrie glrment formed on 2 supfacs toi wiich dhe£onduptar BAHYE! i ned

Then, -t nisog e HURES s uS st e IpafRMtbEieRt vegE BithesBThiRinbAR o
t hgsend- idlesteit slemem!fermingy ipdste @rd eHercsintering tineelactric leqaem/eﬂnfdﬂneinﬁe

conductor pattern forned on the conductor pattern formng filmand t
printed cAstticans thapranadrdecisie elsmend is«rennested b theConductor pattern

formed on the resin film via an electrically conductive paste which is filled in a
via-hole extending across the resin film.

This arrangement makes it possible to embed the printed electric element

30 along a bonding surface between the ceramic substrate and the conductor pattern

forming film. It is, hence, possible to reduce the total number of electric elements
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Thi s manufacturing nethod makes it possible enbed the printed electric 30
el emrent al ong a bondi ng surface between the ceram c substrate and the
_conductor pattern formng film It is, hence, possible to reduce the total
nunber Page 5 of electric elenments to be nounted on the outernobst surface

f th i nted ci it b . _This leads .tpo the d i Zi f4h i nt ed
O e P BRI b (RO Bh it SukRE e e BT RS el TR ©
method fqp ¢ Hb%ﬁqng'qﬂﬂh:ﬂrﬁﬁéﬂ‘éti!diﬁlF@er?HFHﬂﬂﬁf‘o%,tt @refieldd)mé&ﬁgggp&

In a printed electric el ene 5 formng step, a printed electric e nt is
f or med befdoempeg fhe piintpdt dcondietonpattern i e sutfecepof theadtraméc substratkenent
is formed by printin n electric elenent form aste on a surface of the
ceram ¢ Qﬁ"bé’thﬁ‘élﬂ éh%r?%W%iUSFPrt Ratesn Be B‘iﬁ"‘t@rag\“g‘? 'ﬁaefmaml aCtpdR8ed in
t hecbondi t : S ing the electric elenent form ng paste.
And,5 in éﬂgfﬁtﬁs?ﬁ&a@gpﬂﬁg‘n él@fg{l‘frffe{:dél |y 10 conductive paste is charged into
an end-cl osed ’I\‘heaf)mﬁeat hiat endopgrbeiddsng rhethddafomatannfactueipg heinted

end- cl osed vi a- hoﬁg ext ends, across the conductor Egttern formng fi] mand
has a botiEmilgbparkdmg lAFENaBRELEEBy 3 pRANBIGHOr paHeN darmire dalsa pndon

't ¢ . . . . et i
Conduct | S RBL e stAre AR R i 0 9Thd OGp 00k RS Rl PE MAEOANERS 2l 1
connect i gBsipefikBanad®of conbaiopladtid tdin ahdr aredndictor paterd foredrai hern
formng filmand the printed conductor pattern forned on the ceramc

sub8t r at surfaceofithauesiatfiimnlp abondingaleps tha copductor patterre famaingElmr i nt ed
lectric el t al bondi bet t he. i b d
The 20 cATAIBE GPranta SRR Ml 5y ReRTad BRA meeoif Eith Pt Ses ce f he
total nupbeim@iated asédy ofetifmidndutt® affEHf‘tfgng\xn‘i’xggtﬁﬁn%&rtﬁeséeﬁ%ifzace of

the printed circuit board. This leads to the zing of the printed
circuit Isuhstrate, thexdby obtainingeresin basedapeciategrally ddminated ag thheerpmint ed
conduct or a{rt rn on the surface of the ceram c substrate on which the
conduct orsugﬁ ?grn forming filmis bonded. The 25 nanufacturing processes

g??g?e furt herpyd ﬁ‘i&hhﬂ@tﬁrin%%’éﬂad*@?ﬁlicﬁ)’;h t#n Hﬁ(e@%ﬁ%&%leﬂberéﬁ%e and

obj ects, features and~advant ages the present 1hvention wll becone
nor e appdheneqtiredhprbeessohg dimegWietmal gdralétycof teyieos ade lavnimdtedsthesebe

o SO BRI SRR o s i
pp D L D TR

Fig. 2 i boardross-sectional view showing a printed circuit board in

accordance wt not her enpodi nent . of the present invention. 5 DESCRI PTI ON
G:2$HE PREFE ?}BPB@ICNEN?SPTP?%?EFQ @Hltéh%&epaﬁﬁ'@é RAtterRcoptads At Ieasfent i on

ill b | ai i naf i : ' :
ent i cald R Pear I s SRR AT R ok a SRR AR AR e
dr awi ngs.notJoWerahanf259°,C avhurefthe redastiarboelificient of thehtherresgsastic pegint i on

w Il be expl agi ned vgth reference to the attached drawi ng. Figs. 1A to 1H
are cros$onsttytagne resie fidmpisanmg rngeedlul 264000 MP&t eps of a printed

circuit board j q 2 W d efhodi b O, t
i nvention. 15 /Tl‘—'lg%&%ﬁ% g‘ﬁg&;\l\lg ﬁgﬁéﬁfﬁgf@@ &%ﬁgghgﬁc{%ﬁg’gﬁ ge?&nnfq ?‘%ﬁgglﬁgv\hi ch
coppri sesudstatdemt be spadlyesonddd fopletsst ianthe U(ﬁﬁiiﬁgfstépm?g)erf&miﬁl nigct or
pattern 22 has a predeterm ned pattern which is confjigured by etching a
conduct orPress treanent ugder the condition that the elastic coefficient of resin film is
sufficiently lowered to the range of 1~1,000 MPa. Furthermore, increasing the
temperature to 250° C or above is effective to improve the surface activity of the
metal component contained in the conductor pattern. Hence, the conductor
30 pattern and the resin film are surely bonded together when the conductor pattern

is pressed against the resin film which has a sufficiently lowered elastic
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copper foil having a thickness of |8, umaccording to this enbodi nent)
adhered on a surface of a resin film23. The resin film 23 serves as an

. .insulating material. 20 According to this enbodinent, the resin film23 is

a thernmoplastic resin filmmade of a pol yether ether ketone resin of
65~35wei ght . %.and a pol yetherim de resin of 35--65weight % The resin film
23 is 25%98ffifieNt thickness. The singlesided conductor pattern film21l is a
conduct or pat 3 H PIE } i ‘ m ng

t he conduct or h%%%t%}ré%még@s%é\{/\nf? ‘?}tﬁfé&?gl 1A, §§%c%ér) Eon glf ggtlt%lgﬁfgogs lﬁgsﬁel?ﬁi S

i rradi at evia simgde-sidedacendifctoepatterni film havorg the cdnductoopattetnoforpaiden n 22
is formed. As sho in_F ,~.fhe irradiation of a carbon dioxide gas

9. 1B,
| aser foPRY One SHEREE OflihgTﬁ%mvﬁl]éﬂhol e 24 is an end-cl osed vi a-hol e whi ch

hasc a bottom JABVA - B [ [ t r.pattern
223 In the 305 ordtie s drietnengiwhin L br AMERIGH ThierPoes
laser i sformingsflns amlandhbted, itis hbenecdsparty togyeparsandpiocess & pliratity
irradiation tinme so.,as to prevent Pa 7 the via-hole 24 from expandi ng

: nto t heof edjfiprent kinge @it 6@“‘5‘&@9&@1’? Eeznf ﬁsarmi@gsfnr.l]mé- %eﬁ@?awﬁaﬁnu@n@as
| . . cat e
aser ﬁ@{‘g@%g{%‘ggg%rﬁ%@ S%EH?% or orm ng the via-nole

Furt her € al'so " posSs € to use a drilling or other nachining
techni que to Fartherfivre] didipteferible Havatemansabtirtng afkthod $oba peiraed ageous
in that the size of via-hole 24 can be accurately controlled and

actr di ngirgudasaddyethies cgmprisasshefellovringstens. pattern 22. After

acconpl i shingsthe. fo tion of via-hole.24 as sha Ln Fi.g., 1B, .each

T achol e 24 40 PFint €A TRpRCtR naleBh Pt BB A deilel CoatBetas paRRERs ser ves
as an in édBe fernginiotthe 38meRag sfepH i |y il [
obtain tgglrdio el g?te?jié;al I ynggngucti ve%%gtg '5Igle pt}i"ﬁegrdg’inngbg?fﬁéaggeénéﬁd

si | ver gfarmed dfy pooding @ eonductar thrméngipastd onf a 6ugfack of dheicesamave an

ati o ofupstERfstvnish (e i RE paER R riBe 3E ihrided iaraPLOTSHE Cum
angs a SPagiy hiid 3HEA AP sirterdng (BE SHMRICEY: £Eriind) pilic L1 nBfifiedTeleRirie0! | s

i
an organi c sol vent. e m xed grains and organic sol vent 15 are t
kneaded eleraent foeming stelipt, aipnirdealectric Eleenentds forimed bgfare penfairmiagphst e 50

i h d intp the via-hol.es 24 of.single-sided duct.or. patt film21
by o o aminting rieg. ThenmiaiedaleRric foRATE 36 SREN Py BB LEE ALClsatie 0. of
i a- hol i £ i 30

oo os CBlefietStotrilibg HasRsEASRS BE SofinBerelitBAAR cofidliforeRhitb BALR dn °
conduct i u@up;h;femf&ﬁgicetmﬁmwbsttﬁatb@rﬁ?gaﬁx theh¢ondrdtodp ateern fmgfingft‘)felmfr een
rinting.macni ne, vel,, ano e nme 0d, usi.n a | S nser w al SO
gn%ﬂ)oyagll%b‘?%dqcf n th@@@a&smm g}xe&bwawﬁm@&&?lgc gccwrtt @rmﬁwm es
Pt s . . . . . . ;
Zan) heeuPaste, Ald dnaPANRG Siep, n A6t RAAY CARRIRE RIS dIRIBLATH £A7 O°

sol vent, eaddddsed via-hbk efoad pgrferming e ralmmatihgg;téméﬂ@é endolesdd via-
conductive_paste 50, has, a boiling polnt_ of 150300 é: I f the used organic
sol vent Rele extspds ackpspshmeonduciof palensiprmingdHm nd basa bottem deldaed i cal | y

conduct i ] r r j i i . | fe.d he used
organic ?gl t\f}gg{oﬂgggtdg éééfq‘fﬁ% r%%ldﬁfrl %a%é@f#ggﬁgggr& Wltn fl# "take a | ong
tipe to dry tmlmn;’:ﬂn@ugmheb@@tﬁ/@g\ﬂepfmdélemrmﬁy conduetive posed filedon
constituting the electrically conduct]ve Page 8 ., paste 50, this_enbodi nent

uses t hethe Andrcdosed viavhels pioyidesen glectriaicAnaceiien oetwween theranduetae

SPECL 11 o3RO PaC B ROl o g he B gRUALARE 0 20
t hese neipattet dbrged Battht@ramed agisstedtai n di aneter is in a range 5 from

0.5~Cmto 20~Cm and the specific surface is in a range fromO0.1 n2/g to 1.5
n2/g. 1f the ahds mpnufpaiusing mﬁfb@d makeasHepessibleegmbedithe printedskectnan
0.5,um or,when the spegifig surface aof .these metal grain xceeds n2/ g,
a g(_peat _ﬁ}ﬁfaﬁ‘f‘t OR% g%fﬁ%cgﬂgvﬁ‘fﬁa% ?ﬁ)etg’eeep_ea%?r aa‘?%c O%{Soé:frﬁ%% %#Béhavi ng
a vi SCO?'Cb}SdBE@‘r?fa@ﬂékﬁ_féﬁnﬁfg’ fifrhl 1tiigthdde, Pb@sibfé ® redlies thdeotal fefbegal |y
conductive paste contains a great anount OT organic solvent, it takes a
long time to dry the organic solvent. If the drying treatnent ends

di ssatisfactorily, a great anount ofPageSwill be generated during a heating

treatnment for bonding the layers. Voids will easily appear in the via-hole
24. This will deteriorate the reliability with respect to the interlayer



" 15 bondability. On the other hand, if the average grain dianeter of these

nmet.al grains exceeds 20,um or when the specific surface of these netal

grains is less than 0.1 nR/g, the filling of electrically conductive paste

50 into the via-hole 24 will beconme difficult. The netal grains will spread
non- uni f or . Even if 1t are 20 heated, it wll be difficul o. forma
ater - des ot elrsariElenbplsIFbs TaSnaG At bttt s e Afinted stk or m
al 1 oy. Theoaed i Bhis! lehds ¥ tHe ﬂ@%@pzting@ftthegrmt@aIcmﬁt tedrdabi ity will not
be assured. Furthernore, before filling the electrically conductive paste
50 into the vi Alternatizgly,iitisipsefareblerthet the manpfdopuring enethioddor againtedt
slightly on t 25 .conduct or pattern at_a portion facing to.the via-hole
>4 Fur  nieiboard TRARET bompPReS TG falfo Blng wRRS dniterifectFler Gis slemeran ¢ he
condgict or tpti i i i

Croatment OMTE (g5 F PRk, ERIMOR 1 fel Belory Speforhifi fhe
connect i odaminaging Stephdike printadaetectrsaibementas ¥ormieddy psinbing-dn Etavtiio

t hi ckness. .30 A conductor form ngsﬁﬁga%;te %]s gattern printed on an upper
surface ofl&BERTRIBINGE Pastee 0812 e Phdhe 5darEG SubsHale gnpydrieh jthe

i nt d | Nt ; : : j t hi
erbodi ment ot eOL PRI KriRee i T POAEh T, BR; SRRk s BRRCHRR bR
manner . Tisénteninguhe electric slememidorming phster Anal, éwla Bilikg srep), ag ededtveallgr ai ns

[ aj ned. conductor 5 forning

and_ gl ass grgins with organic solvent. The ob .
pasl@ s cRBAuaRyE paste Isilarg aamﬁagxﬁom%@swohob beforapsriormiagdhy 60

thi's enbodt TUTG S The - IO achil BB a  BLRS Bd Con6ERk Helftatc: or
form ng pgsimingfilevard had aibdtimeidefikldedy thatondicbt putfeet forgedBE the

pall adiumgrains with the silver grains. It is also possible to use copper
grai ns or cgaduckrattern forming §ilmio usi ng the silver grains. After form ng

the printed co t t . 0 i b O resi st or..f.ornn ng
(e, it ed, CondGt L RBHRERoNEAZ B LISyt O SR g ThYY,
resistor it Bhacloged ¢ishoRIgiREdoehnebsttHERRNCETHA DR IWOER ithd SoRfustor Nt ed
conductor pattern 32 and is sintered to forma printed resistor 33 as 15
shown in pattern ormmed opthe cenduetor pagerzforming film anddhe peinted contlectont .
According to thi.s epbodiment., the resistor formng paste is fabricated by
kneadi ng rp&?tﬁghlf?ﬁﬂl%(??l tggc&ms ﬁsitf;?‘fg' and glass grains with organic
sol vent. The oltigs ARMuTEEuE] méﬂfdﬂxﬂﬁk@@ﬁ?@sﬁiﬁlé%ﬁ@@i ritelR€ectric
tenmperature of 20 600900 C for approximately 60 mnutes, thereby form ng
t he print elemesi silong 38.bowdiogdsuface hdtiveeanthslioceam;c rambstnateiramt dkede i s
the,resistor grains added to t resistor form. aste. ver, it is
or 20y b £opglal TatrR oy istHes, BREn Bk A iticadhs TaBbpugost ns.
Fur t her moig elddifcRIMERE t6 bR ThohRtedDIARMRIEr RS RPfdRdTRHe pyml@éd Birk il and
sintering an electric element of a capacitor. Furthermore, ft is preferable
to apply ddaadéFhisi¢adsitoghe dowmsizing of the prdtedrdirquitboardi ki addisidn;, there
necessary .to accuratel %t?)? ust tége resi,st ance val ue of r\eri nted. resi_ stor 33.
f

30 After fi$APSHRGEISERO Ing the Peinted SORIUCIOTRAERTB ¢ Ehp autTace 6fitheo t he
vi ahol es : Sl 4Si | FdPnt ' i 1C
and the Pégreémﬂ)('sé cglredr%ér?g;l‘e\gp ?(g?ﬁ#"t:ée@q&e@?g? étr}eé%fon t}il ﬁzﬂ@?%@é‘ﬂgﬂm&te
31 2§ ShomamufaEtLginglFrocaespd:smm beyfuothef simplifizdt ot al of three according to
this enbodi ment) single-sided conductor pattern filnms 21 and are stacked on
the ceramic substrate 31 as shown in Fig. 1F. 5 In this case, the conductor

patterns 22 of respepli i j Tﬁ i 21 face
upward when nmount e@ﬁ%pgﬂmf@;ﬁgﬁ Emw&l)ﬁs t he

singl e-sided c abBve %El’fbrf bbfé%:t@,lfe%"t@résaéﬂd‘%H%ﬁntdr'ge%%ﬁ tile [FRESGHt t hat
a face of a single-sided conductor” pattern film 21 having no conductor
pattern 23ncemtfiomwitl be¢dme rhareapparad} fremttheifotlosvisgdiataided diescuption

pat Srn filmq%l hayi ng t.he conductorvﬁﬁ%tern 22 fornmed ther.eon., The ceramc

sub3dbr at e VeRIChds Jg et iCaHR ORI BUFHAR Wit {he aGATBRARY IR FaWings, WoWdich or
pattern filnms 2% § Wh rimt | ; angelth i d
resistor 33 fagzii1 %a%%‘mg%rg.ﬁg%je}qlagg\ecrqremggtg 8%@1%@?%@ gr(f% é%néuclyo(?xﬁggll{ﬁelgn
film21 is nmounted on the ceramic substrate 31 in such a manner that the
via-holes 24 of 15 resin film 23 are Pagethi oned just above the printed
conductor pattern 32. Through this positioning, the via-holes 24 are

el ectrically connected to predeterm ned portions of the printed conductor
pattern 32. After stacking the single-sided conductor pattern filnms 21 on
the cerami c substrate 31 as shown in Fig. 1F, a pressing force is applied
to the multilayered 20 assenbly in the up-and-down by a heating under
vacuum press machine while the nultilayered assenbly is kept in a




conductive conposition 51 provides the interlayer connection between adj

acent conductor patters 22. Furthernore, the electrically conductive

. .conposition 51 provides the connection between the conductor pattern 22 and
the printed conductor pattern 32 which is connected to the printed resistor

ori nt od sy g3 lbrbkeRER 6P nhi TR S BB gt "
conduct i vecopI@Re Wwith Eﬂefbﬁearbmnéerrhemeéf her&eaaﬁtemvehuoﬁhﬁnal ectrically
conductive conposition 51 and the viahole 24 cooperatively constitute a

via. The interligyél ibondirags-secticndlswiesw shovdingt or priatedeoncu?? beatd ine
sinply 10 exaﬁalned ere| afte dThe g fgﬁrlcall .conductive paste 50
filled arffCOFfHEFS W1 8 snept of the, Breseat IVENHN.of tin grains and
silger grains. The neltlng p0|nt of tingrains is 232 Cwhile the nelting
point of silver grains is 961 C. Hence, when the electrically conductive
paste 50 is @ES@R!IPTH)N]@FG’MIBEaPREFBRHED‘ ENBOBIMENTSe tin
grains nelt and adhere around the silver grains. Continuing the heating
treat rrent i n thieferrod dembodimahtss dfhdlempreeentt imvesttion sill flnfsumg)lamm t he

surface snl in r an alloy,of .tin a ilver aving a
vl ting REERNART A T eferﬁec‘%ﬁqprﬁagh%df%weeaié Sitio) haF B ie gL 8or 110
\Pa s anfblsatheritimnet!fgheiAatinoupodi gid upabase S0 In 20 accordance
with the Tormation of an alloy of tinh an ver f he electrically

cof@ucti ve corﬁemmaﬁur Mpnrsfefrmdrembdeth\ofatl‘rmpeeMI ifhengorovill dal | y

conductlve a3|thon 51 consists, of rs i nfegrated alloy obtained through

a sinter |eﬁ@) ?W@ refergnes o theattas EFWB¥-el ectrical Iy conductive
conp05|t|on 5

conposi tion 5]1F’ig§ isﬂgtjo‘é]!(:}?ége ? E)Bsg ge?&ggglllagvav%%%#%%héslﬁ? ﬂgfﬁ%ﬁ%ﬁgg& Fsed
agai nst tdfea prirtedagifcuit Bohrd én Zlécw‘dam:el with & préfareed entodinsmerofpiliet er n
22. Under this condition, the solid-phase diffusion occurs between the tin
conponenﬂ§f§@ﬁﬂ@VﬁBHOPn eIectrlcaIIy conductive conposition 51 and t he

CORRer conposii 0 ttern
ZZHBThus a sd$ '?%hggggégggﬁgfolakgcéﬁaﬁék%g%@%gnlnﬁ{%gvﬁg yIgrl er eof .
The t hus 4 comdtteppatiephdd €odhéd wsi Dresiaféim P8 oVhe esndociozrga ttb?n 22 has

el ectrical connect]on between the eleﬁgrlcally conductive conE§S|t|on 51

and t he copRdetemingdipatierpvhichis genhiguscd by tehingiagandusgo fhﬁma

conduct or Qe Pl BaME RSN BF BRET Aboriing R MRl Fres) ofiaeflcs

the printegla sarrdue bk r@ﬁhtfﬂfrﬂ2§ ZI‘H@ fediREilAE2 B 16/e8 ‘db%h'iﬁélﬂaﬁﬁg rf[ﬁ‘l‘érlal
gl ass-rich region contains rich glass conponents. On the othe

pr 26t ed oemthng tpathtSeembeglmggt dheiresiay fitinc23 n%gltbﬁrmoplasewppnsﬁﬂm
surface sid

The. anovailie o BB LG S SBE e R B B SRR R

patterns rbQir’af 35065 eiphti%. THRREShifili D3 xmwvsiﬁrh mhw@&s& hlﬂh@ﬁ&agq@t or
pattern 22 and the prin ed conductor pattern 32 through a path consisting

of the sodifled phadect@tpﬂttgrroﬁlma»}es afconduatypaticomiameingdiloyof the prasentr n 22
and the electélcally conductive conposition 51, the electrically conductive
conposi t i B¥*B¥OBxt ending in the via-hole 24, and the solid-phase diffusion
| ayar formed R‘fﬁé’?%‘rrﬁfi&nﬁé cShﬂﬁ&trdr?)ﬁ{tbﬁl E@§Hb‘ﬁ'h'1ﬁ‘f71g°1m0§béﬂb%ﬂ didxped the
printed conductor patte he resin I'm 23%i's pressed and heat ed
by the hegas llagexusdnadmwumapsmeﬁmemfcbsmeﬁlm Bé oelmhmhmo:cmiduatoepatt@fn resin

fil 23 d, t | VP The d
Lt recn 532 SRR, Be Showhn e, RO FRStiSn 8 A Hrban Lo KB EAsTasr
conducti v rﬁ%'PPaShblé%“ZE?13*?\%Vf»‘1a'-H@Ife02¢Cisa§ﬁ 'eYl'dté'lOde ‘M]@Ihdlee\)ﬁhﬁfhe hhgat ed up

to 250 or above. Accor respective resin |l ms 23 and the ceramc
subst r at ebSttory. & kmwc&tqmmfndmdldleaéuh definedbyehe Imendunmlqlamherpaﬂt Enthe 22,
the rinted cond ctor ern 3Gﬂ 29. Electrlcgf g ondu tive cong h}ion
130%nd tPO%E8S 04 § %rVéa & 14 BBf F2gooR dip ld;cfy‘r%% 3T 45 PR&r1SP

elastlc o I a

i ng. ¢ FEHE é@mgﬁ%oﬁ@%”‘?owf{’iﬂi‘?ﬁ%%ﬁeﬂ e R bR Tng S0 A iy dn
reS|n film?23 exceeds 1, OCO0OMPa, no thermal fusion will occur between resin
films 23. The conductor patterns 22 Wdge be subjected to a | arge stress and
may be broken or damaged. On the other hand, if the elastic coefficient of
resin film23 is lower than | MPa, the resin film23 will not be able 30 to
keep its shape during the heating and pressing treatnent. This causes the
drift of conductor patterns 22 and nmakes it difficult to formthe printed
circuit board Page 13 100. After obtaining the printed circuit board 100
as descri bed above, flip chip

t he



el ements or other package parts 61 are nounted on predeterm ned portions of
t he:-conductor pattern 22 formed on the upper surface of printed circuit

. board 100 as 5 shown in Fig. 1H The nounted package parts 61 are then

sol dered to acconplish the nmounting of packaged parts. Furthernore, in the
above-desgri be facturin t hod, the hown in Fi

correspoﬁﬁ% Vt‘%%éﬁma# F@g“ge gt‘ﬁ'iosth&npﬁ gpon H%t%r%@ég%szhovm in

Fi g. 1D correspgandged Ehé"c Ao Bt R0 s ikerd Al Slcinled1TLI0CA! B8 Bed fr 10
enbodi ment. The process I'n corresponds to a pri nte ectrl C
el ement fforrmm@t}mma lmdiletM Fuetheodiorenit mahee plsoqrssitiboonse a dh'-llgngb?

correspond to a lamnatjng step.of this d Furtherrrore t he
process &t %H’tﬁcﬂ?&llﬁgdeﬁhﬁléﬁﬁen@ foren |tla¢nvrﬁaggge bgegfoé’ﬁ%‘éﬁf’ using g.1aseriis form
step of | rRenligEls BB ORI ROK 1 R 6O R e R A BBl e
and rranufa@ebtdmgt;y ﬁetd:milageal weﬂltottheqfonduomrqmtaiﬁ@:z:onductOr pattern
films 21 and the cerami c_supstrate 31 are | am nated together The | am nat ed

body is heat eﬁﬂﬁd%@@@@e‘é mg)theofﬁrmav:r%@ Vihede 24t aseshaynysrdigad B,

eshectl Mokl 27 EEIT B SRR UBUORES: §§§t§]%@§ﬁ?%§§ev

posi ti ona@ zquttbﬂa?ar Bdhﬁ rﬁ&t'é?ffal a& %h@ivn g, 1@ MQnme@aseow blbltaﬁntt‘heObt ain
the printed circuit board 100 wh is a so-called nultil ayered conposite

subt r at elegtsicalppoaductive rpast«aeS@ dmagtamg oﬂé@@guaprlusakverrgmamsoﬂ&ﬂﬂlgmnt
provi des a.novel nufacgu thod for rinted circuit bpa |ch IS
B ol o 2snBh G REpRSLOEBE T Sfkin® Ravaf avBtfs S AimgRa ot

si ngl e- sixerh spdHetsarfaRRl(l el raréei/boagﬁtlrdt 070,84 ¥B. sneefsgfaﬂs ﬁa%”ﬁﬁ”ate
31 have the sane arrangenent. Thi's i S advantageous I'n th

manuf act Wvienagegraie sizmetearoftig: miang a Sp@rdflbesuaia@é (1 hg raeea/svmghhm@snft y of
preparin d, cessi a plurali t d]ﬁ] ductor patter.n

Pl T, 50 2B aRaeofis gt divenl ST 5t005 pefl i oM
subst r at g, 314 kh@ﬁdéd’“ﬁﬁ mixs tol?ﬁftﬁi?lf ASte shown in Fig. 1H it becones
possi bl e to nmount the eIectrrB elenent 61 on the upper surface of
printed ci rcurThdJekdcmdﬂd)y cdhduunvmpadtermwcbargeﬂ indo ¢hb evdaidxd] en24 hod

rinted circuit, board ,100. It becane ossi ble to.provide,a ted. circuit
Dot whisiE Fesiged SongUBIOr RGP STE ZA0 & REreRBaIAag BachnErEheRHbe

th I t
herml PAGAFIAIISScRiuBle Baskes) it 0oy BTSN B ShesdGiReeRIent
Fig. 1H 140l difor a pﬁimﬁme@]s@mmmites fd dpy ¢ie perplimsdnRegardinghthe

pa kage p rts are, positioned at bot i de ted cir |t board
30" Eac crfiel lacam@eprla@@agpgor toiiae p&haﬁé%%e egnb

r| gidity e b

subst r at ed%%'fﬁ%attt%@ Priftind mdhih e HpRR b AR X O ugthg o ané.@%%f
coef fi ci enilbbe Adsemplefdidetto fHl tie ele@tm@ail}aoomweeptstemme th®wuid-i ng
free from any concentrat ed stress occurring due to_ heat generation. As

appar ent hales2ént theféldimegneperationipacenrateyeacaemplisheser i bed one 15

Boar d compr | of 1 Pl Bb5 ERBIcERERloth B GTaniE OBl T e RruDieifla bk ¢

i npgor al lorghait Balwmtoadidse withattec n&stblstg!tatns for1pbtathin, (%eltlme telectrizally base

| ayer (26) |s f or med b&qpresm ng .and heatl ng | am nat ed body conS|st| ng of
r

a conduct@mdystiver pastorsd, mast & bniling) peing qfhbSQ'eEv%QnG Huths psed organic and
th duct 2 tt f g fil 2 f d
of Ca hermigrnehel % affifing ROl issh, Mabr 1ok P, ¥ RiskosiF B kiR, Do
of the reginluctiv® P SOA@@HWHrSJQafgblSIWltﬁrdm{)ﬁﬂg%ﬂiﬁuﬂf thoased drgahijesed in
above-descri bed one preferabl e enbodi nent of &resent invention, it is

pr ef er ablsolvéntthasebolingppinadarger than 30056, iwi] tdeiaongdimedpshy this a
ra e of 11, 000(5§ Ln a 25 tenperature level during the heat and press

nenﬂ”g?ﬂezﬁ 8Utt or pattern forming film(21) is a single-sided
Conduct or pattpﬁﬂh?frhmé,%é)mea‘r rgwnbffere@ﬂgmttﬁr g fRtd1eEidali) cdiureiyeon
only one surface of the'resin tifl m(23). The ceram c substrate (31)
conprises a printed conductor pattern (32) and a printed electric el enent
(33) which are connected to each ot hd&aga®l forned on a surface 30 of the
ceram c substrate (31) to which the conductor pattern formng film(21) is
bonded. The printed conductor pattern (32) is forned by printing a
conduct or



- Page 15 form ng paste and then sintering the conductor form ng paste,

whil-e the printed electric elenent (33) is fornmed by printing an electric
" elenment formng paste so as to be connected to the conductor form ng paste
and then sintering the electric elenent form ng paste. And, the printed

conduct or tt 32),1 8. connect 0 5 the candyctor pattern (,22) forned
on the  cBRserUantszmbbiinten e Ehe ke gt e 8 e ot iheteh | <
filled in - et ' r 2 i B3 :23)

above. desor A AL the SPdcifit AMBQROLoTT p M B SULLt BB avIEE the | des
a method hweragengfaiat diamneten qff latednd tlrispedifar durfacsprofsili®y m%/go It is

| am nating step .of | amnating a conductor pattern forming film(21) and a
coranmc oOskeranIe fozthese metebarries Ghatgher (HAg% BRARGTIRDISIEY 5810 AaNg8li ng a
resia fil ] I t Mg (22
forrad on B AR R AE U h Rt RyL e ds B AnEe BRI T2 (B 0% Ur 1 ng
nmet hod com@ﬁgses a bondi ng step of bonding the conductor pattern form ng

film(21) and tPe ceram c 15_sHbstrate 31) by heatjng %nd ﬁgessing from
both sides of & thenRvRiage 2sadydiBmetse ot stal grainsris lessy Wand)-pumror 21)

Mt egral | T eSPREHICH ftack ot wESERERIKL SR SRR 18R 08 R0l Bunt 2
manuf act Upif BggArEROMY et vaillitid rRiqadedito @bitdinasaste BEv itigecVigeesity preferable

above-descri bed one preferabl e ‘'enbodi nent of the present invention, it is
pr el@r abl éor fifling Hee ¥imbala. Wheatthe electrieally eandnadvepasieseantains agrealt

t dt baondi tep.i f d t I t
Coner t hadtssyit & QlBanis SitE il GESa BhBTinEle Bch SRR GRS SabRIE IR oo
consti tutigp in‘rgh_@eét?f%d"t dnidsrai§satisfaGotily,aa gféw@nﬂfurﬂtjof% WHPbeEéﬁe?élB@'UCt or
25 pattern Tormng film(21) is a single-Sided conductor pattern film (21)
havi ng t hducgaktaingueatmenti@ebondingthedayens: Y cadewill epsidy appeartia thesi n
fil 23). .P bly,. th i scl d i nted.ci it b f [
et hod. f il apritis vl H RACER LRt Bapalh FespEhindRedafiaver °
forqgng ab%hBQEﬂgyponductor pattern (32) before performng the |am nating

step. The printed 30 conductor pattern (32) is formed by printing a
conduct or f or niCwy thastkehard sifrthecavarage iprairnedmmetes wif shese engt8ll prains whi ch

t he conduct or ern formng fil m.Page,. 16 21) is ,bonded. i.n the bondin
oo ond Bireredi 207 o WhEn He Shei e stercR st shas melilgr st Paadil &' "
Theod ci . _ . iy . (

Pl eotri o Aigd ihe flfifle BB BolBAARN, DHicNSY ifRTMC YERLBIPDATNEA
]?ef org Eerbfern‘id_‘ldJiffibeltl 'ii‘hbﬂntﬁahglraiheprill;crmepd inmmedrtliibemﬂy.i Evenh ﬁﬁmhay a(réBB% i:ls
or ringin electric e nt form ste so as .fo be connecte
to the cokBaiatit reiihbegdnscedt B TaraynrBia-drd e deiamally sonduchve 51)
ohich : . . . . :
on u h ERSHSRIELOL P Sk LRLEEARal) RN Tt i g o
di scl osed ipterhiyed bondabilitybedl donbeakswredr i ng met hod further conprises a

filling step of_charging an_elegtrically copdyctive paste (50)_ into an
end- cl osed vi afvsthermorg, S@f‘ﬁlﬁeﬁ]ﬁ’é’& %@lﬁﬁtrt%’ilyl ePndnstivgPastepO mte the

end- cl oseq :yi 24) cr, the C t g r film
(21) and S\'é%'hgﬂ%gt}@oﬁn %e??ér%gﬂﬂé 38§§1 ucte gérmggt ﬁrgétrr]ﬂ? @29‘@%‘?&@ gir;\let he
cong§ct or cpaduerot phbtek e 22iang poirfion f2dih g td fesvia-holelRst. Funthiornaresivis dlke

el ectrically conductive_ paste (50) filled in the end-cl osed via-hole (24)

provi des arcarabler i apphn acradysing trgadment O1c Bk Genarciostpattarn( 22yt ithe ned

pat torn_( 32 0p B HEEE Tortns” Wl BFle. 24t sk, BeRshoiRs DR IRIER) GRS b
above- desgpiiatonans erheddssiibed vid denmdvtioact uring of a printed circuit
board, the printed conductor pattern 32 is fornged, on the ceramc, substrate

31 as shown i n HgglDshowsa ceramiepubsteaie Hswhieh i130.6~d . Ommin thickngss.

cergpqic supstrate 31.as .sho in Fig 1E Jt kS h r r form
ont 90t he- R ABHCI R Do e e DafeREpeied) S BiFler SFfeEE, Gt o
the 25 cersabkiafeubst TAER, e Bbhd@stbr formine pase Rrdintezdd aorfdeat a'prigeder n.
In this case, the | owernbst single-sided conductor pattern film21 is
brought into contact with the ceramc substrate 31. In the |lam nating
process, the | owernost single-sided cBPage& or pattern film21 is positioned
on the ceramic substrate 31 in such a manner that electric connection is
provi ded between the 30 via-holes 24 of the resin film23 and the printed
resistor 33. Then, by applying heating press, the conductor pattern 22 is
el ectrically connected to the printed Page 17 resistor 33 via the

el ectrically conductive conposition 51 (i.e., a conposition obtained
through the sintering treatnment of electrically conductive paste 50) as



* According to this enbodinent, it beconmes possible to omt the printed 5

conductor pattern form ng process which is required in the above-descri bed
- one enbodi nent. The manufacturing processes can be further sinplified.
Nanely, the ceram c substrate (31) conprises only a printed electric

el enent (33% f@rrred on 3 surface of the ceramc substrate (31) to which the
conduct or CPRIYSIPRPABRR Ag fi 1 m (21) is bonded. The printed el ectric el ement
(33) 10 is for Rt AL ; t 4 i en
Simtering the o SorauE bl BRI AR e R dUeldF datep s RTned'c
el ement ( BBthei followingahenn¢o Theeonadudtot formiag baste is 2ri¢atedby kareadie r esi n

film(23) yia an .electrically conduyctive p,astel(50) which js filled in a
vi a- hol e §1¥ﬁ§r 8&%@%&1%%&@5 IR, With organic splyens. The éh%agleén%eﬁwém
 d ; . . | i . .
gr g\r/f% nteZd el efglgl? C eﬁéﬁgﬁp%{ggm ng@%%e}gérgﬁl@gdr m ngﬁ%?g reag)?)g{)glcrﬁér“lg@ e

el enent ( 80)mimiftes, chaebiydormigg teptiatsdedndigtot patterhtB2. A eddrdtheteedtis i
el enent (33) is formaﬁv y printing an electric elenment forning paste on a
surface ofmbgdimenhsilyves gIainsaare tgemetahgmnﬁ rdded te theigenducteadoaning

fﬁ;m;alnectz IC-!e enent ’IfOI’ ng pa-s eF S iO i g "
the el act PretedTohieRers i TRRRERAGte iy PRRSIR o R A Pal) B R e, "
manuf act uthedlvatdrathsc dnipmlsiepossiblel thiuze cdipper gfaiﬁ?gz %bl[)&é gf’eﬁnﬁmééd 6l 1y

conductive paste (50) into an end-cl osed vi a-hol e ore perform ng
t helQ ani nasinggthetsilyergiainsad- cl osed vi a-hol e (24) 25 extends across the

d f 1: fi | m. b def i ned by.
conductor pat ¢ e DG, ths SRR eIt pBS A SOV R A s RyB1)
Then. | n t&gsrde AehrthesHaR ist;mt&hggmtb&@hlash EEHeaEface ofdetfniSibstiatd €d in

e
the endcl osed via-hole (24) ‘provides an el ectric connection between the
conduct or 3paflher resistey foomimg paste Ktraddlesubetaveemapradeterfmineidnporftidns 0£1)

and the printed 30 .conductor pattern. (32) faorned on the ceram.c s trate
(30) - " Ac BN coBeiRE Ty A o isSateredrGothrab a phnfrd FESAT A 52° s
Pa 18  sHBWa iaf F; ; ; ej ki ' % and a
polggset her |Sm de l?ei%hqg'yl%qgﬂg\?\e%id;ﬁm#/?% Is—gw%as\r/ﬁﬁhﬂtt ﬁie%géﬁ\éﬁlﬁﬁ%f this

i nvention is nétcdordingeto this ¢thbodimeht skelresistor farmimggraste|s flabeicatesd oy f i | m

23 can be made of a,film cqntaini on-conductiye filler added to.a

ool yet hor KBEAOPGERBRBIEIanE GCaB30) atroaher IS oINS pith SORaRs

possi bl e gﬂyfeﬂg.m the resin film 23 by using only the pol yether ether ketone
enp

( PEEK) or ol yetherimde (PEI). Furthernore, it is possible to use a
t her nopl aSthec optdinedi rbsister Sornvhg ephaste gsi thewr hshteld poltheetengperaturer of

t her popl asti.c [esi It is desirable that the used resin filmhas an

el aé(glo c cgbbf‘pbﬁeﬁffqrﬁpﬁ’rﬁ”é%@eh gbn“imi{t %é{rér%ggé]%%ﬁ’émi‘if?&ﬁﬁtpéi ent
heat resi§§ance required in the soldering process (i.e., in the

post proceS§Sing). Furthernore, according to the above-described one

enbodi ment, thawonding tu thistehebodidzerts rpthehrnm diokidedisbtheetesisttggeains
conductor faqil. However, the conductgr pattern 22 car}#ge pattern orrr&d by
usi ng an @rded ﬁqﬁmeyls(é@&ﬁmmg@aw BloweveoHiaprifsm lt%tps%éli'&ér@h@g
Furt hernore,. ac i esSGlij i i G
substr at egg mgxcﬁggagllstﬂgr}#@r fé{}@dgf@%@n@a@%‘%gﬁ%‘ﬁﬁgﬁﬂhf@é% gi éfgﬁfet‘ﬂe%lge?rn‘éc 100.
Hovgyer, klemenpeasi bt dormetiobm pﬂiﬂtiﬁ%r) %nd Gistebinlgr aheelddtris edempant off aone

surface of the printed circuit board It is also possible to provide
t he cer anc@P2@t&ubstrate 31 on both surfaces of the printed circuit board

et of S SERARSHNE fide PRUAILAIESS oBpRPE Fade YRt PR Wl Brmed

printed resistor 33 if necessary to accurately adjust the resistance value of printed

resistor 33.
30 After finishing the filling of electrically conductive paste 50 into the via-
holes 24 of single-sided conductor pattern film 21 as shown in Fig. 1C and the
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* surfaces of the ceram c substrate 31. Mreover, according to each of the

abqve- descri bed enbodi nents, the printed circuit board 100 is forned by
- lam nating a total of four substrates. 25 However, the total nunber of
lanminated layers is not linmted to a specific value. Page 19 What is

g o L?éaéana‘\aﬁé‘ri%enq%e;a&éﬁ‘# o ieceangh st £ 56 b fisci g, 18, 2"
wherein sg S@um SUY)%I d)tStHrQé%E' %grtS%gisr@nBa uﬂ@ﬁ‘tt'ﬁgglg rﬁhgganat ed

body consi st ng ctor pattern Il man sa|

substrate coaddcsmpmtm«)mﬂﬂmsd?cl pad al&rstactloafdmmmd ceramioshbsligstesB I &sshownl m
made of a. 13: nopl astic resin and a conductor pattern fornmed on a
surface offd48diFesin film 2. The printed circuit board in accordance with

claiml, wherei [ ' c in a
rangsc;:n of 11, Oodﬂl{}ggcgﬁé’gﬁéga ﬁheerr;é)ttglrrgfl Etrglcsaﬁﬁnz %egﬁ?ﬁn@e%lhgl&-ﬁ %1081'1 I|¢~’)trO ess

t r eat nent pa&erﬂ' fiémp Qllrfaeelupwaﬁ:d iwhdmmabdntet e ey cﬂﬁaﬁﬁc subdtratedilnidotheper ei n
sai d conduct or patt g foarmng filmis a single- S|ded conductor, pattern

fil m havi Pl ¢h r%desa%réiuct%rn&ét@r@ yloaee tamingéed dn gwbdar esin

fil 20 I

o 0 cor anami, e 3He8 diH. SinBRANAT e ARRHHR Ifireth iy AL ShavinEoRor o
electric @o@daatorvptutmnenc@ﬁfmm *dth 9 feée bf adhRieneRthdlersiged ebndusterf ace
of said ceramic substrate to which said conductor pattern formng filmis

bond@d, 2pastgrmifidm Al davieg the condyctor pattete2ddormedghiersomprinting a

conductof 1ot AR ARG AR AN, Bele BRISHR B BB 8RN,
el ement f %ﬁuaetd@@%&@rﬁ @ilak 210 wieh qwr@eﬁk@%&mu%%?aw}ﬁ%ﬁd the égﬂrfted paste

and then sintering said electric el nt formn and 30 said printed
conduct or Ipsistas3d fasingipwerd d hedovedrmas amg}w:dqcbmmuctonpmmcfdmal d

fil | ect || t wh II 20
Lot B hol o8 it Bp 15k FeEn s fRAGLE 31 17 sRER b Sndint Tnileyia i 241922rd
in iiSCOVd%@ﬁﬂﬂﬁﬁ23§}@f%6§1ﬁon%$u§'a®o%€'tﬂe hédH CoHRISF t?er?lCEB)'I' H”' y a
printed electric ele fornme on a su ace of said teramc su ateto

whi ch sai dhisopekitibningyatheevia-lhalesi2dgare éhactmcaﬁlmdednestadctoppnedemtnﬁhedt ric

el ement being for nti an el ectric element formng paste and then
sinteri ngpé)é H%Pg‘gﬁ?P\ér’é‘F% Bgﬁﬂrrﬁaﬁ §™Ra< e, and said printed el ectric

element is con f:xeé’ta&ﬁg%afh@ s‘fﬁ’%ﬁuﬁiﬁeﬂ cBﬁ etro'? aﬁ’e{’i‘?ﬁl&@ Zinoﬁﬂ#’?érﬁﬁhe film

via an electrically con tive e mhlc In avla-
ext endi ng sabstrste 3basi shewnninfFigml Foa p%esmngcﬁdrdeas apphietidotthe mgtléaynredt ed

pat 2hr n 1 GENRBTY 1 I o8 QrOnE i & CaBBELyHSs VAR PEFRsB6S m‘éév%ﬁgpn
conductor Pt PRTHDIS Sods Ryl ReECHh & pRedariiied ohieh mpralie. o

step of bokckordimatd thisretubdbdiment, tthe miikilayaredfissenrbiy is dedtatenp rtthhe
substrate by heating and pr ssibg, fromboth sides of a | gm nated i
sai d condd@mpﬁrwﬁ Vil pérZﬁ%n@ (@ dS PEGSICE angsr @ IGpHINEdPECE @ ér By
obt ai ni Ng 4 raeI% 1?1%( K. integrally lam nated on said ceramc

Ssubstrate. ? manu uring nethod for a printed circuit board in

accgfdance W t ITloboaighn the aitevecheatiig dndenddctom naaineemt, cespettivg sihglesast
one netal 25 conpaonent and said bondi ng step is perforned at a terrpe[ature
level not SidbCONAERLOSEALETAWAmE Zhand) ther porasuier SuRsHENe 3 asaraptually

thermopl agf Geegs LHeWs tin' ¥55"9G. The resin films 23 are made of the same

thermoplastic resin material. Therefore, the resin films 23 easily fuse and

20 of

integrate together into a resin base layer 26.
30 Furthermore, the electrically conductive paste 50 is sintered in the via-hole

24 and turns into the electrically conductive composition 51. The electrically
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said resin filmis in a range of 11,000 MPa. 8. The manufacturing net hod
for.a printed circuit board in accordance 30 with claim®6, wherein said

- conductor pattern formng filmis a single-sided conductor pattern film

‘havi ng sai d conductor pattern forned on only one surface Page 21 of said
in fil . _.JTh fact urd t had .f inted.ci it board i

e e B ol R R S TR B R A B eiGh SBlkheR B cr

form ng s¢epditof pafibfd2. Pﬁttﬁ&ﬁﬁoﬁé}nﬁe@é&triegﬂygroﬁdheti%%ogﬁ%éﬁishm sai d

| am nating step, Said printed conductor pattern” being fornmed by printing a
conduct or pfovidenghpasimmectioa betvweare thé comiddctar paiterms 22sandt theoprintédth

id duct tt f i fal i bonded, i i bondi t dth
cald condlelor RECLEt Lo TN, ) L honded,in ol d bond no, o0 gnd ner
for 18 N S ool PTG frBH AL SLREHT bEad £08ithehOTFirRen feLLigigpal d

amhating step, said printed el ectric el enent bel'ng forned by printing an

el ectric embedded tlemimdnphis easspthrseleotrimallyocomehictivet cormpositioarlu izt ar

form ng paste on a surface of sajd ceram c substrate on which said .
conduct or IjgElaxsiPq maﬁrgrlalijfhw casabce t&éw&mapﬂ@l%ﬁpﬂyﬂ@eﬂn@n by

15 sintery I ; Eﬁ'ﬁﬂ f.arm ng paste; and a filling step of
char gi ng gﬁge ggp?ﬁ%@ﬁ‘@igﬁhuc |%/(za1 ‘gé'ste into an end cl osed vi a-hol e

bef ore perf or nThg isterkyeabbndingngedstiansmadficdndoctot pateths/ 22wl be sigpindi ng
across said conductor pattern tormng filmand having a bottom defi ned by

sai k) condexplaingshhersinafiier-ned on said conductor pattern forming 20 film

wherein in saig,hondin tep said. el i Y 1CO YA st.e of 141 in
sai d end-cl osei‘hSie ¢ t5ﬁ:3ﬁ1¥r§%(§écgw§en8§técﬁ #111%(@03[{{%32@?1%’8,{%&1?\,@%#{@&#
conduct or cHataley theiRIxIBEE Oftis 2 Ans AMWIsiBidtgrRidk! The maltinppoihi dffipphisai d
printed conductor pattern formed on said ceram c_substrate. 25 10 The

manuf act uis 332 Mt woidertbe mepingpeintcof siliver greansiis A6ACCoddentes whem the ai m

6, further,c Li.Sing:, a,.printed ectgli |l e t rjgn e f forping a
O T USSR Ot BLSE Sheft pbel BCRY e Bl R Pludon
pripg ed ebsolasgeel aefih gdQidieinelt £ A8KerRYarBuhAthegilesr ghaiakri ¢ el ement
formng paste on a surface of said ceram c substrate on which said
conduct or pat t Elomtinoning the heating $raadmead in thisadondtige makes thermoltgndirep and
then by sinteri .said el

ic el f or ni - and a filli
of chat g SGTENBINBE tTerRi By SUeetdh SRS, ADE Rl i et Of ti e o

before pe I :sal ! I; ° L C l@- di ng
norose LoPhPECIE 4 dinlcMIng Boifidop 48RP s ToFMECIATRS ust; e BraldmlC "D,
sai d condfiotcer opdlt~k) MPar isedppliedadn thenelectrocalpatcoaductive npasie f50.nn
wherein in said bondj st saild electrij.cally. .conductive paste fi.lled in
cai 80 end. AFGRIEANGE WHBI e Rimation 95 a0 alipy; of tanmed SlyETohitelsettcally
conduct or « 1, f . sahd: r t 8L T r 4 Nerpfal i d
oot oa cSBAtheEFe (Qifibdkifn° S1MCRAHEA T B ViAMhdIE AN Hel bIECHCalRy

. AF. A_. Ar cohddctivis Agmifosithbn A4 Atonkists ofAhe Antdgratadhaltoy’dbtadngd through/d r . AL

.ALL. A L. AsAS. AL{f. AL_07S| $gKL
sintering treatmeént.

During the formation of electrically conductive composition 51 in the via-

25 hole 24, the electrically conductive composition 51 is subjected to a pressing
force and is therefore pressed against the bottom of via-hole 24 which is a

surface of conductor pattern 22. Under this condition, the solid-phase diffusion

occurs between the tin components contained in electrically conductive
composition 51 and the copper compositions of a copper foil constituting the

30 conductor pattern 22. Thus, a solid-phase diffusion layer is formed in the
boundary thereof. The thus formed solid-phase diffusion layer provides an
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ca] ca] ca] gafifaaibaela e} cfahﬁehqaét%@ﬁfdhw&udde@a( aftérn Q%ié}?@hé leiecmcau
10%@& () - Ff 10%@& ( - FUd0%& () - &9F10%a& ()-1$ A @’

1094 () - CG@UQW@QWPGQUOI@Z@W(Q)Ieet”@l%@n( bl C)Sitl%syﬁxtm}Kﬁ
,,1:9,/0{6%&@5‘ (x)la%lo*i ééo F%glhl %ﬁé%/éffix%%[ﬁq(@g& fé(rilgec%eween the
0/‘ &e
@ NS %Oﬁ/ &‘P}{‘)@%ﬁg}cugg 2 % gﬁgl@(x& (l@}?nﬁht%@fond&:{@pé@teﬁl 32.
ocy@ () - 8' >d ENGhenskHOLER fx)m 23 ispresser! and-hedred b th@h¢ating 4A0eRicuum

11098 (1 (AP TR SADRL R by DSRS0 ()11

"10%& () apﬁrcﬁﬂ%éﬁly( B~4W%Ogﬁ§&cbhd§‘%{5ﬁht@m 2@9@1&c]:giﬁtea'<éonductor

pattern 32, and the electrically conductive composition 51 have improved activity

20 when they are heated up to 250°C or above. Accordingly, respective resin films

23 and the ceramic substrate 31 are surely bonded together, while the conductor

patterns 22, the printed conductor pattern 32, the electrically conductive
composition 51, and the resin film 23 are surely bonded.

Itis preferable that the elastic coefficient of resin film 23 is in arange from

25 1MPa to 1,000MPa during the heating and pressing treatment. If the elastic

coefficient of resin film 23 exceeds 1,000MPa, no thermal fusion will occur

between resin films 23. The conductor patterns 22 will be subjected to a large

stress and may be broken or damaged. On the other hand, if the elastic

coefficient of resin film 23 is lower than 1MPa, the resin film 23 will not be able

30 to keep its shape during the heating and pressing treatment. This causes the drift

of conductor patterns 22 and makes it difficult to form the printed circuit board
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elements or other package parts 61 are mounted on predetermmed portions of the
conductor pattern 22 formed on the upper surface of printed circuit board 100 as
shown in Fig. 1H. The mounted package parts 61 are then soldered to
accomplish the mounting of packaged parts.

Furthermore, in the above-described manufacturing method, the process
shown in Fig. 1C corresponds to a filling step of this embodiment. The process
shown in Fig. 1D corresponds to a printed conductor pattern forming step of this
embodiment. The process shown in Fig. 1E corresponds to a printed electric
element forming step of this embodiment. The process shown in Fig. 1F
corresponds to a laminating step of this embodiment. Furthermore, the process
of heating and pressing the lJaminated body shown in Fig. 1F to form the printed
circuit board 100 shown in Fig. 1G corresponds to a bonding step of this
embodiment.

According to the above-described arrangement and manufacturing method,
a plurality of single-sided conductor pattern films 21 and the ceramic substrate
31 are laminated together. The laminated body is heated and pressed from both
sides thereof, thereby bonding respective resin films 23 and the ceramic substrate
31 at a time. As a result, the laminated resin films 23 turn into the resin base
layer 26 positioned on the ceramic substrate 31. Thus, it becomes possible to
obtain the printed circuit board 100 which is a so-called multilayered composite
substrate. As apparent from the foregoing description, this embodiment provides
a novel manufacturing method for a printed circuit board which is simple
compared with a conventional method.

Furthermore, the single-sided conductor pattern films 21 laminated on the
ceramic substrate 31 have the same arrangement. This is advantageous in that the
manufacturing processes can be simplified because there is no necessity of
preparing and processing a plurality kinds of conductor pattern forming films.

Furthermore, the printed circuit board 100 includes the ceramic substrate

31 at the lower side thereof. As shown in Fig. 1H, it becomes possible to mount
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/ 00=11E2 Z}Hossrblaﬁ@BSMB%qar(r)ted lmrt:n(i)@)&a(r)ﬂ whithagcdpable ¥ if ¥ excellent
10%& () - Lf'le:at radiation and other thermal properties as well as realizing high-density
5 electric component mounting.
Furthermore, according to the package mounting structure shown in Fig.
1H, the ceramic substrate 31 and the flip chip elements or other package parts
61 are positioned at both sides of the printed circuit board 100. Each of the
ceramic substrate 31 and the package parts 61 has a rigidity higher than that of
10 the resin base layer 26. The ceramic substrate 31 and the package parts 61 have
similar thermal expansion coefficients. This is effective to realize an excellent
package mounting free from any concentrated stress occurring due to heat
generation.
As apparent from the foregoing description, the above-described one
15 preferable embodiment of the present invention provides a printed circuit board
comprising a ceramic substrate (31) and a resin base layer (26) integrally
laminated on the ceramic substrate (31), wherein the resin base layer (26) is
formed by pressing and heating a laminated body consisting of a conductor
pattern forming film (21) and the ceramic substrate (31), and the conductor
20 pattern forming film (21) includes aresin film (23) made of a thermoplastic resin
and a conductor pattern (22) formed on a surface of the resin film (23).
According to the printed circuit board disclosed in above-described one
preferable embodiment of the present invention, it is preferable that the
thermoplastic resin has an elastic coefficient in a range of 1~1,000 MPa in a
25 temperature level during the heat and press treatment. The conductor pattern
forming film (21) is a single-sided conductor pattern film (21) having the
conductor pattern (22) formed on only one surface of the resin film (23). The
ceramic substrate (31) comprises a printed conductor pattern (32) and a printed
electric element (33) which are connected to each other and formed on a surface
30 of the ceramic substrate (31) to which the conductor pattern forming film (21) is

bonded. The printed conductor pattern (32) is formed by printing a conductor
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A8 () SRR O RSB0 pIBRIRS ey 63 A
105[ ???CaassshBronnecteasgtberendyctorfoovsigg ppsteputdvengintering thodg (ip- S

1001 (o 0bHRRETL IO AP DECRIIES Gondusieephiierp)(33) is gvpesies 1o
SF1084& ()the conductor pattern (22) formed on the resin film (23) via an electrically
conductive paste (50) which is filled in a via-hole (24) extending across the resin
film (23).
The above-described one preferable embodiment of the present invention
provides a method for manufacturing a printed circuit board comprising a
10 laminating step of laminating a conductor pattern forming film (21) and a ceramic
substrate (31), the conductor pattern forming film (21) including a resin film (23)
made of a thermoplastic resin and a conductor pattern (22) formed on a surface
of the resin film (23). Furthermore, this manufacturing method comprises a
bonding step of bonding the conductor pattern forming film (21) and the ceramic
15 substrate (31) by heating and pressing from both sides of a laminated body of the
conductor pattern forming film (21) and the ceramic substrate (31), thereby
obtaining a resin base layer (26) integrally laminated on the ceramic substrate
(31).
According to the manufacturing method of a printed circuit board
20 disclosed in above-described one preferable embodiment of the present
invention, it is preferable that the conductor pattern (22) contains at least one
metal component and the bonding step is performed at a temperature level not
lower than 250°C where the elastic coefficient of the thermoplastic resin
constituting the resin film (23) is in a range of 1~1,000 MPa. The conductor
25 pattern forming film (21) is a single-sided conductor pattern film (21) having the
conductor pattern (22) formed on only one surface of the resin film (23).
Preferably, the disclosed printed circuit board manufacturing method
further comprises a printed conductor pattern forming step of forming a printed
conductor pattern (32) before performing the laminating step. The printed
30 conductor pattern (32) is formed by printing a conductor forming paste on a

surface of the ceramic substrate (31) on which the conductor pattern forming film
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10z 10z (33) is formed by printing an electric element forming paste so as to be

connected to the conductor forming paste on a surface of the ceramic substrate

(31) on which the conductor pattern forming film (21) is bonded in the bonding

step and then by sintering the electric element forming paste.

10 The disclosed printed circuit board manufacturing method further
comprises a filling step of charging an electrically conductive paste (50) into an
end-closed via-hole (24) before performing the laminating step. The end-closed
via-hole (24) extends across the conductor pattern forming film (21) and has a
bottom defined by the conductor pattern (22) formed on the conductor pattern

15 forming film (21).

Then, in the bonding step, the electrically conductive paste (50) filled in
the end-closed via-hole (24) provides an electric connection between the
conductor pattern (22) formed on the conductor pattern forming film (21) and the
printed conductor pattern (32) formed on the ceramic substrate (31).

20 According to the above-described one embodiment, in the manufacturing
of a printed circuit board, the printed conductor pattern 32 is formed on the
ceramic substrate 31 as shown in Fig. 1D. Then, the printed resistor 33 is formed
on the ceramic substrate 31 as shown in Fig. 1E. It is however preferable to form
only the printed electric elements, including the printed resistor 33, on the

25 ceramic substrate 31 without forming any printed conductor pattern.

In this case, the lowermost single-sided conductor pattern film 21 is
brought into contact with the ceramic substrate 31. In the laminating process, the
lowermost single-sided conductor pattern film 21 is positioned on the ceramic
substrate 31 in such a manner that electric connection is provided between the

30 via-holes 24 of the resin film 23 and the printed resistor 33. Then, by applying

heating press, the conductor pattern 22 is electrically connected to the printed
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According to this embodiment, it becomes possible to omit the printed
5 conductor pattern forming process which is required in the above-described one
embodiment. The manufacturing processes can be further simplified.

Namely, the ceramic substrate (31) comprises only a printed electric
element (33) formed on a surface of the ceramic substrate (31) to which the
conductor pattern forming film (21) is bonded. The printed electric element (33)

10 is formed by printing an electric element forming paste and then sintering the
electric element forming paste. And, the printed electric element (33) is
connected to the conductor pattern (22) formed on the resin film (23) via an
electrically conductive paste (50) which is filled in a via-hole (24) extending
across the resin film (23).

15 This embodiment provides another manufacturing method of a printed
circuit board comprising a printed electric element forming step of forming a
printed electric element (33) before performing the laminating step. The printed
electric element (33) is formed by printing an electric element forming paste on
a surface of the ceramic substrate (31) on which the conductor pattern forming

20 film (21) is bonded in the bonding step and then by sintering the electric element
forming paste.

This another printed circuit board manufacturing method comprises a
filling step of charging an electrically conductive paste (50) into an end-closed
via-hole (24) before performing the laminating step. The end-closed via-hole (24)

25 extends across the conductor pattern forming film (21) and has a bottom defined
by the conductor pattern (22) formed on the conductor pattern forming film (21).
Then. In the bonding step, the electrically conductive paste (50) filled in the end-
closed via-hole (24) provides an electric connection between the conductor

> pattern (22) formed on the conductor pattern forming film (21) and the printed

30 conductor pattern (32) formed on the ceramic substrate (31).

According to the above-described one embodiment, the resin film 23 is

Page 18



3F10% & ()- ~ttuu7v~vvz[<nbC 10! S '10%& ()- 310%& ()- 'L%0%z& ()-z
110%& ()- '%40% ()-!%0%z& ()-vpwwexx$yYza?nbC 10!'! @
"10%z& () - & +940%z& ()- L*!110%& ()- & 0(%2& ()- Y%?/(ioc%z& ()-

1110%& () - Yzzzzz{{>| ]| bC 10!! 910%& ()- 3y "10%& ()-' 10z 10z

101 1 o000l 0F 44RO b7 KShEGETe Q03 vibVATRH Fronicnpglactheripide
109%99& ( }ediirBf 3553%@'119‘%@}{0»@@\/&&%&1' sTr{%i@n@@Bgthﬁs} fvent éﬂ?%o%mli%d

(Z109%g& ()- F&10%g& () - F%P/&O‘V&() 10111y DA 0
10gY: s10%Rtlf9 d!lfkﬂ@ﬂﬂ]%)n& For ! 2eahipte, ghe )reﬁ(ﬁ fl].mo/@& ¢3n bekmaflegif: a film

10IH0/<100/ 39 "10% - YA0% ( -I0/<100/ FO‘V& - 1)
%4 0%& () - ﬂ@é)gy\ng & BeRT oc;;%]@%jge%qérﬁd) et er etoglza resmyand a
5 polyetherimide resin. It is also possible to form the resin film 23 by using only

the polyether ether ketone (PEEK) or the polyetherimide (PEI).

Furthermore, it is possible to use a thermoplastic polyimide, a so-called
liquid crystal polymer or other thermoplastic resin. It is desirable that the used
resin film has an elastic coefficient in a range from 1~1,000MPa and possesses

10 sufficient heat resistance required in the soldering process (i.e., in the post-
processing).

Furthermore, according to the above-described one embodiment, the
conductor pattern 22 is pattern formed by etching a conductor foil. However, the
conductor pattern 22 can be pattern formed by using an electrically conductive

15 paste containing metal components.

Furthermore, according to the above-described embodiment, the ceramic
substrate 31 extends entirely along one side of printed circuit board 100.
However, it is possible to form the ceramic substrate 31 as a part of one surface
of the printed circuit board 100. It is also possible to provide the ceramic

20 substrate 31 on both surfaces of the printed circuit board 100. It is also possible
to form a resin base layer by bonding the conductor pattern forming film on both
surfaces of the ceramic substrate 31.

Moreover, according to each of the above-described embodiments, the

printed circuit board 100 is formed by laminating a total of four substrates.
25 However, the total number of laminated layers is not limited to a specific value.
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a ceramic substrate; and
5 a resin base layer integrally laminated on said ceramic substrate,
wherein said resin base layer is formed by pressing and heating a
laminated body consisting of a conductor pattern forming film and said ceramic
substrate, and
said conductor pattern forming film includes a resin film made of a
10 thermoplastic resin and a conductor pattern formed on a surface of said resin

film.

2. The printed circuit board in accordance with claim 1, wherein said
thermoplastic resin has an elastic coefficient in a range of 1~1,000 MPa in a

15 temperature level during said heat and press treatment.

3. The printed circuit board in accordance with claim 1, wherein said
conductor pattern forming film is a single-sided conductor pattern film having
said conductor pattern formed on only one surface of said resin film.

20

4. The printed circuit board in accordance with claim 1, wherein

said ceramic substrate comprises a printed conductor pattern and a printed
electric element which are connected to each other and formed on a surface of
said ceramic substrate to which said conductor pattern forming film is bonded,

25 said printed conductor pattern being formed by printing a conductor forming
paste and then sintering said conductor forming paste while said printed electric
element being formed by printing an electric element forming paste so as to be
connected to said conductor forming paste and then sintering said electric
element forming paste, and

30 said printed conductor pattern is connected to said conductor pattern

formed on said resin film via an electrically conductive paste which is filled in
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5. The printed circuit board in accordance with claim 1, wherein
said ceramic substrate comprises only a printed electric element formed
5 on a surface of said ceramic substrate to which said conductor pattern forming
film is bonded, said printed electric element being formed by printing an electric
element forming paste and then sintering said electric element forming paste,
and
said printed electric element is connected to said conductor pattern formed
10 on said resin film via an electrically conductive paste which is filled in a via-hole

extending across said resin film.

6. A method for manufacturing a printed circuit board comprising:
a laminating step of laminating a conductor pattern forming film and a
15 ceramic substrate, said conductor pattern forming film including a resin film
made of a thermoplastic resin and a conductor pattern formed on a surface of
said resin film; and
a bonding step of bonding said conductor pattern forming film and said
ceramic substrate by heating and pressing from both sides of a laminated body
20 of said conductor pattern forming film and said ceramic substrate, thereby

obtaining a resin base layer integrally laminated on said ceramic substrate.

7. The manufacturing method for a printed circuit board in accordance
with claim 6, wherein said conductor pattern contains at least one metal
25 component and said bonding step is performed at a temperature level not lower
than 250°C where the elastic coefficient of said thermoplastic resin constituting
said resin film is in a range of 1~1,000 MPa.

8. The manufacturing method for a printed circuit board in accordance
30 with claim 6, wherein said conductor pattern forming film is a single-sided

conductor pattern film having said conductor pattern formed on only one surface
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9. The manufacturing method for a printed circuit board in accordance
with claim 6, further comprising:

S a printed conductor pattern forming step of forming a printed conductor
pattern before performing said laminating step, said printed conductor pattern
being formed by printing a conductor forming paste on a surface of said ceramic
substrate on which said conductor pattern forming film is bonded in said bonding
step and then by sintering said conductor forming paste;

10 a printed electric element forming step of forming a printed electric
element before performing said laminating step, said printed electric element
being formed by printing an electric element forming paste so as to be connected
to said conductor forming paste on a surface of said ceramic substrate on which
said conductor pattern forming film is bonded in said bonding step and then by

15 sintering said electric element forming paste; and

a filling step of charging an electrically conductive paste into an end-
closed via-hole before performing said laminating step, said end-closed via-hole
extending across said conductor pattern forming film and having a bottom
defined by said conductor pattern formed on said conductor pattern forming

20 film,

wherein in said bonding step said electrically conductive paste filled in
said end-closed via-hole provides an electric connection between said conductor
pattern formed on said conductor pattern forming film and said printed conductor

pattern formed on said ceramic substrate.

25
10. The manufacturing method for a printed circuit board in accordance
with claim 6, further comprising:
a printed electric element forming step of forming a printed electric
element before performing said laminating step, said printed electric element
30 being formed by printing an electric element forming paste on a surface of said

ceramic substrate on which said conductor pattern forming film is bonded in said
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5 defined by said conductor pattern formed on said conductor pattern forming
film,

wherein in said bonding step said electrically conductive paste filled in
said end-closed via-hole provides an electric connection between said conductor
pattern formed on said conductor pattern forming film and said printed conductor

10 pattern formed on said ceramic substrate.
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