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thi's i nyemebo s §ass cloth dipBper @fbrdgRatetDWithQunl eporly t6xir) b PhdnBIrbsiEdHa folyinkide ©siMa ond S
Circuits bamde siweisjobai epdxt esin)ialphénol rayieor Sysblyesidedsin Pixing HtS glass ifibeds) iot ladiniitihg.C €

t r eat nent odeedronae céppef ilsnEkied Wit fan apoxe $ésiit a phenal Bsin 0t @ Polgimide wedin; lsdjecthg tor
copper su hdatimearidr eessing trbatbet ¢ forra d respeociad minath:] remivirigeunsachsstny gowiomenfcbrc hpper
foil s, i N eapgderrfoit of thedqminaiecbyt etphing thHfersi a/eirceit palierg fon abigtemeldayes; subjeciingWercoprsr foiland
a m,g,s | 7o thyeireated torihp ﬁmﬂapqawmept pregessdof i ipvegtiondamitktingien therepiiting gerrdr fyfaggiani ng
a pl ural i eRPxyfesipiaphen sesip 0pa pAlMIdP rasiicerdaiiasegoth aKaRy imeragnated witken ePaxyaPiial

| ayer cir 88! rafiy o2 PAPIGe To8iY. B h % et(?f)f'h?q?é‘ﬂreﬂ ok epsigof B golymide
subst r at ereﬁﬁ‘O mi 'ER:F" Q'EH hﬁ’@ ?%ﬁ ";gﬁavg P;ig@if‘% to fqup ahmgt' WE ‘ﬁgﬁ RPof 5’5| n

and dryl n ubj Lea ng an

sin orm a aut I:I 8888 th m (el¢] %%\14 su Ce
convent f Og\-‘%f lﬁ#ﬁ; the a f|n ed I ? mnersv ||s5§ y @urg(ti ﬂolg ,§dl8?er§9 n ﬁm e@eséf .

mul € -1 8y gyt ga fom/c.

wiring bo P a ié;%lé @Qﬁ bc ﬁi bitai d b Edr Jo%‘a%&:% resW'ffn{ _
boar ds  hayinggyeCs RES i &'a[:&ﬂ:' rbsin foIGHMELEY la ﬁéxﬁtﬁar filrh;&Sthoving unftoebdR& 1

| am nates ;@R idicBsHdr ) b) idhiftPb e aCdﬂaﬁte;{atteﬁ@*olr&m iﬁ@ﬁilal‘hﬁjer, smﬂie%ﬁfg&&scopﬁéﬂgﬁttﬂuat €s
for flexi hbssdolthe) gurla@Rirébimedb bratdae dr thé ihvaRion 2dnd NEndikyOP Abxitiedtekif fiflk) €torh [vich DI e
films, etgGnneddssaly podivRs & @bnhectibi @repErRGeMto thée HRE trbddd copper Barfep pith &l adhesitehe
foll ovvi NQ ey Oakinn@nacsylic Aoy pyherbin Ctha dedikdaTrasiat ftm Gamabde frolat @oilyinaidb, [pylysstdd) pay-i Ng
one or botehafloroétaytees, pofysuio@parpolyethdr ether Ketose.sur f ace treat ment process of _
t hi s | rwent iToeresindayens @an bryusechia tioe fompef@ pEaprelgaliie, durtgimtaat] etcofthe refipithese eandbeone
or nore shwditterdseyhaarosing$ugh las pirenglagsins, énor g PelrPstarsi bohimidesy eiey thewmpplastic a
phenol 't esins Bich as pabiigpEfiforpethyiens; pelysylfoassepolygthercuifoges: polysfedmidespptcan epoxy
resin, a phdhlinveien is iltystrated by Wy ofjtepoliowisn Frampleadn whiehpllpergents arp Beweight ypless

| ang,matl n@th‘?m@e #hecifitk e the thus surface treated copper foils coated with an
epoxy rspn, fl1phenol resin or a polyimde resin; and subjecting to heating
and press ®eatment to forma lamnated unit havi ng copper |l ayers on the

t t
out er nos sq,‘r eSS wi ﬁﬁﬁi}%ggp G& ﬁ{eﬁigl OIa e‘?"ﬂa@h rItAr ml an gggfﬁiﬂ? gs lgé(tgﬁﬁtﬁe%%t&e nt

subj ecti n&
process; o p@%‘o’i»déw&r&&uh&{ﬂe b@&utﬁan eX' b e re5| n
resulting copper toil using an adheS|ve of epoxy resin or acryllc reS|n SO

as to have copper | e » fl exible

tH-aees—whereta—t
: i fil i delf ol | ytetrafl 1 hyl
TSl fone. or” pol st miaie RupBabey sﬁ%yss;sm“a?a e ayer
I;S’gef'w éth Q% by I aninating oﬁir@rﬂ&r{a&%“%g)pﬁt& oi I's and one

wi ringsbhoard can b
th or paper inprie Qy resin, a

or nore sheets of
phenol resin or a c;,lIr ,,;H resin or one 1208

55 ‘The resulting internal layer wiring board having a copper oxide layer thereon was washed with water.
A roll for transporting the internal layer wiring board was installed in an aqueous solution of 37%
formaldehyde with pH of 12.5 and concentration of 5 ml/l to reduce the copper oxide. The roll was obtained -
by coating a copper plated cloth (manufactured by Seren K.K.), the surface of which had been plated with
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or nore.sheets of an epoxy resin, a phenol resin or a polyimde resin
mxing with glass fibers, or Iamnating one or nore copper foils coated
with an epoxy.resin, a phendl regpiy £ gdzRQ! yi mde resin; subjecting to 5
heati ng and pressing treatnment t.o forma copper-clad | am nate; renoving
unnecessary portions fromthe copper foil of the lam nate by etching to
form a ogoldcon & nybbéringsia rdiloTheatemperndiues bicthe hquyas aldshyklp edlitiom er rdaacingogpar ofids |

t hus t I e @ahdé 801G ghe intdirat leydr mira eard wps pasessisthrodightthe ©ll iatnay eaet 6f @i ;cnlrairiamcat | Ng
on t he reestadted with the ppeoussildehysie solation dgy Gxryins Afei washiag pite watbr, the diius treatedawiring -

pol yi m dwadewss driecoat 88° @ Fon 88 mirt Both sides gfdiewiringriserd gras sendwighedivitha rajp okspoxesi n,
a phesol regin: Rriepreg rfollawasiopyy sangiviehing evith 1§ paih of ¢oppdar ieile. ang PepsspH endth hepfting, (pres

resin, dofsmérenreraise A74C. étmﬁd?%/i“f'ﬁ ifePramgre: & QY- 'W‘S(M@efﬂaf' fpminateshaving pierngl
with reg®fe] $iouis %o ani nating to forma milti ers and a copper foil .
as an out e?'r?oqgta'“le%?@'f‘"aVE’LFBP'?gF'F‘h'Qm'Pﬂe H%sastuf”ﬂﬁe‘gtﬂﬂ“ﬁ?"é NG WSt reat ment to form
a“ | am n avr | ayers on"the outernost surfaces; drilling
througoha(h?(;Jem‘"lwa’her g'rﬁ "B%(ft unit; nmetallizing inner walls of the _

t hrough- hgkesgepnd removing unnecessary portions fromthe outernost copper
| ayers by etching to formcircuits. Anulti-layer wiring board can also be
obt ai nedg)Resik@its RtyaRehiGiaGci@r nore copper foils and one or nore 15 sheets
of glass cloth or paper inpregnated with an epoxy resin, a phenol resin or
a pol yi m dg se@gib Bf 080 A6 I MO8 cBNREhSd B sHACEERYY 616 Hefd, reoRBGRRved BSI N
or a poldgriling ee3sriome,vath holdigaving b iaflb@s st 1f miETHRN, the sandii Wil idippeH 18 M18%aHCl Bld e
copper fatdtd of themininete wias lobsarved: pix pret@amined dme kraimads). ITee markdD n@an3ding ichangke.
resi'n; stisjmadtX means Onohesrble pgctiealy™.pr essing treatnment to forma copper-clad
Iam_,rréot e, renoving unnecessary portions fromthe copper foil of the

| ami nat dﬂtlb@esetmﬂtﬁg'e@@lesweaptethg@elptonpat tern for an internal |ayer;

subj ecti ng t he cgﬁ&gr foi thus treated to the surface treat nent

process of ASATRe rﬁ"i“d‘r?'c’ 'P'Hrﬂaﬁa’t“i a’l%"h‘f ﬁ‘é”aF%%‘l!?P‘trlf?\ "‘@ @?"eg JP'P‘é(ﬁ‘bblan
epoxy _r eifipg of3 feli¥inth aper

i npr easn aﬁlqgﬁol s hptg pe etr ?\?sg o e B. np r?P'H‘é’" rg% im?;?rna |
| am nat| rsa""assh @8 {}""P% °a‘frs e &s"Re"dr "4 ??r edg' resin
mX|ngvv| gﬁeass ?lbers V\Athrepetltlon of Iamnatlngtoforma mul tiple

| ayers and a copper forlh
i nventj on as an. out er mosf C#S St

, oat ment process of this
%P@&tr ng to heat | ngl and 25 pressing
treatnment to forma | am phEP 2'ti‘nrt Al ng copper |ayerp on the outernost
surfaces; drilling througRIhGHe ih $M¥ [Mani nat ed unit]
wal | s of the. through- hol and rerd 21
out er nost copper. | ayers ”_ pkpg IR o fin = rther, a flexible

Wi ring board can ‘be obtained by bonding a copper foil to a flexible resin
film usi ngTiEreatihes shoendf Tabledxy resin or acrylic resin to forma
copper-clad flexible film renmpving unnecessary portions 30 fromthe copper
foil 9y Gomphiativg | Bt m a citcuit pattern for an internal |ayer; subjecting
t hé,Lopper forI thus treated to the surface treatnent process of this

i nventd on, 9 Rle 1 W@’Pbﬁa@d PEEPYor0 igycing ey GRPROR e {ReRiE dhgraguecus
t sa"t" do H*t? 8?" *‘8;;! t f th
B sy o1 %t’ R e

filmis Ra e ? ontp yrntde polyester poly- tetrafl uoroethyl ene,
polys%lfone or polyether ether ketone. 35 The resin | ayers can be used
in the formof a prepreg, film curtain coat, etc. As the resin, there can
be used thernpsetting resins such as phenol resins, epoxy resins,

pol yesters, polyimdes, etc.; thernoplastic resins such as

pol ytetrafl uoroet hyl ene, pol ysul fones, pol yether sul fones, polyetherin des,
etc. &his invention is illustrated by way of the follow ng Exanples, in

whi ch all .percents are by weight unless otherw se specified. 40 Exanple 1 A
printed wiring board for internal layer having internal layer circuits

t hereon was subj.ected .to roughening treatnment with an aqueous sol ution of
amoni um persul fate, followed by the formation of a 45 copper oxide |ayer
usi ng® he foli1ow ng treating solution: Sodi um hydroxide

15 g/ Trisodium phosphate [err] 30 g/I Sodiumchlorite
90 g/| Pure water A making the total volunme 1 liter
Tenperature - L [err]
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Treatlngtlrre S 120 s 55 The resulting internal

| ayer : wi-ring . board havi ng a copper oxr de Iayer t hereon was washed with
water. A roll-for. transporting theygg ?@,I ayer wiring board was
installed in an. aqueous ‘sol ution o 37% rmal dehyde with pH of 12.5 and
concentratr on- of 5 m/l:- to reduce the copper oxide. The roll was obtained
by coating a copper Lpl at ed cloth (manufragsd ured by Seren K K ), the surface
of - \/\chh had -been plated with 5 EP 0 321 067 Bl gold, on a rubber-nmade
roll. The temperatrure of Theg S~ ar genyde SOl fit T copper
oxi de was nmadg [err] The mt%&%ﬁﬁayer W ring b)aérxg'npléq) pggg%&egﬁ ough
the rold ‘at apeate- F-H-A—aRd—cont-act-ed—w-th—the—agHdesus—al-de

s¢l ution for B orin. Aft’@f“a‘v\%\’g'rﬁeﬁ'ﬁ‘g\ﬁswigfmter the| t hub2t r dat ed i r | g board
was dried-at- [Gtéﬁr];taﬁoe&oé?@(rﬁhm Both sides of fihe WM riog bdard was

sandwi ched Wrth-"la-.-jpai r-of epoxy 5 resin prepiesm, |fol bowed by sandwfchi ng
Vit h aT ai-r-of copper foils, and pressed-wi th|hwatingO(prgssure& 60 kg/cng,
terrper_'a_:Ur_e_."_[Err] tinme 120 min) to prepare ajmdl ti-l@yer |[coppes-cl qd

| am-nate -havimg internal layer circuits thereilrB0 The ©btaijned ful ti{l ayer
coppéer-clad 1 qam nate was subjected to the fol o hg t©sts:] 10 5) | pternal
llayer copper, fiQigkistai8'td a&trspsitcopye.%r&;n&mm(m Repl stgnce [to hydrochloric
aci d ‘155'A sanmpl e of 130 mm x 30 nm was cut oufl ang the sur|f ace xcopp¢r foils
wer e’ rem)ved _foIIovved by drilling of 36 holeg, seach bol e [having a ¢i aneter
of 1 mMm- Then . the sanple was -di pped in 19% H I1oa1d sOat e jof the |afi nate
was observed 'fter predeterm ned tine (m nuteg)15 The @ar k {O neahs "o
change" “The I rk X. nmeans- "not usable practical2oy]. (Oii) |Resistancg to

el Ur@t ess copper pratTHg Sorutton A sanpre of 130 mm X 30 mmwas cut out
and 't he surface copper foils were renoved, fol | oned by drilling of 36

hol es, eagﬂn{@m@ having. a dianmeter of 1 mm Then, the sanple was dipped in
the fol I'ow ng 25" el-ect rol ess copper plating solution and penetration of the
el ect r ol esS A pfer wihgbbdig 160hkinalOByer Mal@ing Midital Adyer AKGISSthesn Was Sibjtbdabt er
pr edet & njudgtniby Meattérd wits Jan adivousTEkiorCoME@IRMIMNErsiiits) daiowedThe thedriatién MEANS
" penet rat e:d:ber oﬁaee rayer using the tolidinggpoluticaDT A/ 2Na 30 g/l 37% [err] 5

m /- : .12:5 (adjusted with NaOH) Pure water maki ng the total
vol urre 1 Ilter 35 g d,uneﬁ)tg,&@aare shown T JTgbLF L. Conparativg Exanple 1
40 - a[,I'he process| isoln ,ar;pg,sghalem$oge,pﬁza§)ed3@5,pept for not reducing the
copper oxi-de.-| ayer | IsBailrheniggieous al dehyde g giion nor contactied with the
metal. ‘coated rol | ef puthﬁtepbt ai ned mul ti - lrayfemakiRebtatlomhe h &t rjat e was

subj ect ed- to the sarremltswareas in Exanple 1.{ gdvs results are shqwn in Table
1. 45 50 55 v Treatmg time- 90 s

'The' 're.SU'_lti.h'Q '=:mte'mar- _ta"ye_r"wiring board having a copper oxide layer thereon was washed with water,
... followed by the treatment with the following treating solution:

-_‘;(_/'-':"_"'_" T
V a0 .- y L ~'Sodium borohydride 1.g/l
s oo Pure water making the total volume 1 liter
S pH 125
‘Temperature 40°C
e .. | Treating time 40s
45 . . 7 | Potential of copper surface | -800 mV
| - The-thos._treatéd_;rtrirrg board was treated with the following aldehyde solution:
Ceso o0 i 36% CHRO 4min
o oo T " |.Pure water making the total volume 1 liter
pH 12.5

Temperature 50°C
'i_‘reating time | 5 min

) The thus treated wmng ":oard was washed with water and dried at 80° G for 30 min. Both sides of the
. . wiring board was’ sandwichad with a pair 6f epoxy-modified polyimide resin prepregs (1-67, a trade name,
- mid, by Hrtach_r .Ghemrcat Co., Ltd.), followed by sandwiching with a pair of copper foils of 35 um thick and
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6 EP 0°321 067.Bl Tabl'e 1 Exanple No. Exanpl e 1

Cbnparatrve Exanple 1 internal |ayer peeling test (kgf/cm 1.2

1.1 Resistance te HG (mn’y . : 20 O

X30 .. . .0 oo . X140 .EP0361 067 B1 X 10

50 - 0 *"-”..f X 60 O X 90 O X
15 _' Reasﬁrtvarnmeam@(pedsaﬁé scmg&&»s, tamamre moat, mn@ 9e@dm)td ;Mpa(eha) sample laminate. O

X 3 < - O X5 X 15
o ammmawxammmez A X 20 Exanple 2 A prrnted Wi ring

board for- internal.l.ayer.-having internal |ayer circuits thereon was
subj e€t ed The:merepneighenple @ was cepeptechexconttier nehsubigeled tosthe iipayment witivthe savesys um
per sul f derenaidehyrie sejutian B eharaingoha iatingniinest with thepyieus SRiptise of aadivm keeghydyide fro

f ol I'owi n@r@%r"ﬂ%ﬂf‘ms()du um hydr oxi de 15 g/| 30

y g
Trisodi um ghosyhat e Jer r] 30 g/l Sodiumchlorite :
90 g/I} . _meking the total volume 1 liter
Terrpe atur ting. t
505 3 ngg %% T %}gr%aareﬂea%?%r*r%fn e
| ayer pldnbd V‘Blaﬁ[)re o 3 OB a0y E&alﬁﬁ:reérz b 35t %é%t&:ﬂmgﬁlae
foll O‘M nﬁm& Haaf'ﬂe‘ %é& bla\'} i'n%?amp The results are shown in Table 2. d' um bor de
19/l Pure water.  making the total volume 1 liter pH
125Terrperature o I [err] Treating time 40 s 45

Potenti al of - copper surface -800 nV The thus treated wiring board was
treated vmth the fol . owi ng al dehyde sol ution: 60

36% [eri] - -4 m/| Pure water making the total volunme 1 liter pH
12&_{4 nperature [err_.] o '



Treatrng tlrre

wat er and. dried at [err] for 30 mn.
sandw ched- with a pair of epoxy-mgh §heflogogyi M de resin prepregs (1-67,
Chemi cal
wi'th a pair. of copper foils of 35 [err] thick and 7
pressed with heating (pressure 50 kg/[err],

trade rame, nfd. by Hitachi-

Co.

f ol | owed
EP

Ltd. ),

tenperature [err],

: 5 .min 55 The thus treated wiring board was washed with
Both sides of the wiring board was

a
by sandw chi ng

0 321 067 B1
time 90 mn)

to p(?pare a sanpl e | am nate.j Congaratifve Exarrpl 25 he process of
e .2 was repeated except] for fnot qubj eqted tlo sthe trgatnment with the
_aqu__eous_ for mal dehyde sol uti o and jchangi ng tjhe trjeating tfme with the
aqueous® sol ution of sodi um bgrohydridejto 14 m mij cejof 40 s,
Conpar ative Exanple 3 10 The jpgocgss off Exarpfe 2 'ﬂa@ﬁepeat ed except for
not :subjected to the treat nert>mth t he ugods so-l;l’m-g bf sodi um
bor ohydri de. The sanple | am rjag¢ obt aijned i n'r:Examg apd Conparative
Exanpl es 2 and 3 were tested |a'&.re sare ner e ds désﬁ:rr bed i n Exanple 1.
The reslilts are shown in Tabl{e3F (20729 38 35349 59 85 [EP 0321 067 Bl
[ERR] 4550 As expl ai ned aboVe§ fdcordiind®td §Ed E‘Qyé-htr bn, adhesi on
between a resin material suck tas 4 prefreg gn cpgen'tn h conduct or
circuit, and the |ike can bel}inprqved. jFurt Het,~t{he w &b ul ing multi-|ayer
printedsw ring boards are exgellefdt injresidqt§e bof,’rﬂ/ bchl oric acid and
resistance to an el ectrol ess{coppgr pl4dting s‘bl%tr%rﬁ?"{:la ms 1. A surface
treatment process which conpliisesdiormilng . alcopnar oxide fayer on a copper
surface by EP 0 321 067 B:[ ‘LERR] 50
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As explained abovs, according to this invention, adhesion betwesen a resin material such as a prepreg
and copper of a conductor circuit, and the like can be improved. Further, the resulting multi-layer printed
wiring boards are excellent in resistance to hydrochloric acid and resistance to an electroless copper plating

solution.
85
Claims

1.

A surface treatment process which comprises forming a_copper oxide layer on a copper surface by



As expl ai ned above, according to this invention, adhesion betweea—a—tesrn

material such as a prepreg and copper of a conductor circuit
‘can be inproved. Further, the reaﬂbaagoanbtl -layer print MM iﬂa‘““M\
are excellent in resi stance to hydrochloric acid and resi

el ectrol ess copper plating solution. 55 Clains 1. A surface treatnent

process which conprises formag a.copper oxide |ayer on copper surface by

9 - -treating with an aqueoys soljuti on contpining an oxi di si ng agent, and
either (a) contacting the cgpper {oxidg |layey with a contdcting pi ece nade
of co?per or a netal nobler |than {coppgr, angd nov tgle dont acti ng pi ece
relatfve to the copper oxid¢ |aydgr, 5

el ucgntqctl ng the copper
oxi de layer with an aqueous sgl utli on dont ai higng an §®al i borohydri de so as

to make the potential of th¢.-aSpder irn the f&hge] & ®500qd nv to -400 nV in
terms of Ag-Agd el ectrode, |ay eftgr stgp & of Bt¥H (), treating the

O

coppej, oxide layer with an aq’g% s .3l defiyd %o-gu 'i%Hn - gaw ng 10 a pH of
9.0 or higher to reduce the dr oxildeg 21 @Awup| acese accordi ng to claim
1, wherein the copper oxidell@ger] is t]r €3t eld a8 priden q step (a) and the
contacting piece is in the 1&#mdf rolll co bed Mg T pper | ayer or a

| ayer of a netal nobler thap copger. 15 3. éégﬁccgrdi ng to claiml,

whereisn the copper oxide |ayer igq tregted gogd @ ttep (b) with an
aqueous sol ution containing]sodi ym borjohydri : progess for producing
a copper-clad | am nate corrphsu my—20 Cay—eptirer—tarfi nati ng one or
nore copper foils surface t e@t ed by g process afcordingjto any one of
clains 1 to 3 with (i) one ¢r3Abje shdets g aps cPoth [or paper
irrpr‘e{jnat ed with an epoxy r¢ w a phgnog rlesgn pr agpolyl m de resin, 25
or (ii) with one or nor e she ¢f @n |epoxy| resih, agpherlol resin or a
polyi m de resin m xed W th gl&sﬁs fiders, 2or| cBat]j ng Bne dr nore copper
foils surface treated [ a )§)§§3<s aCﬂor‘Bi g go any 8ne d¢f claims 1 to 3
W th gn epoxy resin, aﬁ)henbluresi n ort a pglyimge resin, and | am nati ng
the coated foils, 30 & andl(b)!heatilng a pressing thd foils to forma
| am nat ed unit having coppe Iaygws off the |outerphost surflaces. 5. A process
for producing a multi-|ayer w}ing bodrdgcdmpfi sf ng Pa) 35 (1)

| am nating one or nore coppar,ﬁo:rl S and gng of npre §heetls of glass cloth
or paper inpregnated with an @aoxyorgesi e pHenpl rgsinjor a polyi mde
resin, or (ii) lamnating ohe «r [n&se [coppgr Poi]s ald ore or nore sheets
of an epoxy resin, a phenol r &bi i or & %I ir’ﬁde resgn mixed with gl ass

fibers,
35 —-
£
(3] o M
~N Q ~ 141)
' 21 & 2 o
o 0 | M= | w - Q0
z Q 13} (] O U om
40 D Q LR = 4+ oo
(/] T un 0, ) n =3
~] ~ Q0 (s N 0 E @ 0~
[N » L O Vao.a
= —~ go St 0
m g oD Q T o © O o
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As explained above, according to this invention, adhesion between a resin material such as a prepreg
and copper of a conductor circuit, and the like can be improved. Further, the resulting multi-layer printed
wiring boards are excellent in resistance to hydrochloric acid and resistance to an electroless copper plating
solution.

55 .
Claims

1. A surface treatment process which comprises formihg a copper oxide layer on a copper surface by -



40 or (iii) l'am nating one or nore copper foils coated with an i
epoxy resin, a phenol resin or a polyimde resin, (b) then heating and .
pressmgthefmlstoforma COpPRPTy 7lggm nate, (c) emm

portions fromthe copper foil of. EtpheﬁlJ ?rél r?gte by et chi nJ ,mmm“ﬂmr
45 pattern for an internal |ayer, (d) surface treati ng the" coi)pe*r :
foil produ&wlngﬁth&tnanueba‘s)sohﬂbn&oﬂéulﬁ@&ﬁoxﬁl&mgbgbnngndo any one of clains 1 to
3, (&), optkimeal |y, repeating steps (a) to (d), (f) lamnating on the
resuli ng cofpentasting flmoep®0 oxide layer with o ¢optacting eipcaayade @b copper @ pmeabiobleetbamn  oOr
a pol yi m de ¢oesaryand grovieg thé exsiacting eiebe wlatipdpte copppraxgmlaved Wi th an epoxy
resinf a phetol resin or a polyimde resin, or (ii) lamnating a sheet of
an epoxy res@hcc’“*&dtﬁﬂ&*wppﬂeé@i'q? laypr with PW%‘#%EW%@W'WWG‘W harohydiride so as

fibers, ; make the Posﬂffaa' h e 5PPR%p N "¢ e 1899 wVite, 408,13 i WSS ochaPhy er

uni t haV| oi | as an outerrmst | ayer &bg heati ng.and pressing the -
ari nat ed 31»% f i3 eHP e P i vn e M oplendevns’ (i)
net al 1% zi n§Pt Re 9 W&ﬁdg ® RS PAi*ugh- hol es, and (j) renoving

unnecessar gés'ag&ﬁ. (@ Wi WALE 1R o) VD dDorBlg DB ) Bl ™
circuits. éf?ﬁ%n@r&&sd .,ffmacm wirl E'%J.tma ?ra%rbr talc]a%:%ﬂgta:? (ko

t he outer MestherSUr faces are al so sur Pace treate rocess
accorging to any one of clains 1 to 3. 7 A process for produ0| ng a
copper - od, afl prdcsssi dabdrainigl tb RO hérsih B cBSPREbME 18ef ik B¥itddl Rcdrdy 16 sfob (Y WitPan
copper f oi hguesusrsbian comedigeddiby barolyidagess according to any one of clains 1
to 3, using an adhesive of epoxy resin or acrylic resin so as to have
copper |4y érmpscess fdripedaniriger swpst-clsdilahimaie somtiGingd. A process according to

cl ai po7, ek eiienlamineting| cos iobmerefaopper folls surfges tpaated by ,a podegseadcerding frodny-one of
tetrafl uor demuayitede, pol ysul fone, or polyether ether ketone resin film 9.
A process P8 producing a flexible wiring board conprising 15 (a)
bondi ng a co@[9ae.oFmere shegts ot gipss,qo) & PRRSE impragnater] Wil APPey resin a henel regin Bfoxy
resin.or acr ‘W'E‘ %80 to forma copper-clad flexible film - (b) removing

% f foil t chi to. f t
pattern for S PR prES F@v for &T B b .oV Bt 8 o @ich Sstapelyfi Sl
process acgo )[.é & ré‘a?é( c &a fifs sSilafd 18ed bl 2 dces%r;gf%q)ng ani oné d) csé?ﬁé‘%’&orbg a

l
flexible r@ 0 ?eg JI . 2}{2 ex'e atl {
removgd ‘to, )Rp a?n&ﬁ thO RIRE ﬁﬁﬁat% it Hain Se?'lé{,@rs%f\ tr%l%iéansPS' n

or acryli Cerﬁéds process according to- clalm 9, wherein the flexible
film is a polyim de pol yester, poly- tetrafluoroethylene, polysulfone, or
pol yet hey Rtpt’ﬁaéssk&tpfbﬂﬁblﬁg%%hmh-lﬁydr Wring Board ddmbfiding Spruche 1.
Qber f I cheonb@handl ungverfahren, dadurch gekennzel chnet, daB man eine
Kupf essoxi dschi(ghdmigetifig ohe ©f mere Kappérefoibend biec he meter sHeetBeinaﬂadelcmmrrbnt papener
wasrigen L6surigpreghated eitnarGpoxiabsin aphenbtredin arratiolintide resin,

Do or : .

. . (i) laminating ona or’ more copper foils and one or more sheets of an epoxy resin, a phenol resin
ad : ora polyimide resin mixed with glass fibers,
' . (iii) lammatlng one or more copper foils coated with an epoxy resin, a phenol resin or a polyimide
resin,
~ (b) then heating and pressing the foils to form a copper-clad laminate,
- . - {c) rerhoving unnecessary portions from the copper foil of the laminate by etching to form a circuit
- 46 - pattern for an internal layer,
{d) surface treatmg the copper foil produced in step (c) by a process according to any one of claims
. 1108, .
© (o) optionally,repeatirig steps (a) to (d),
R N ) lammatmg an the resulting copper surface
© .80 o @) an epoxy resin, a phenol resin or a polyimide resin, or a glass cloth or paper impregnated with
‘an’ epoxy resm a phenol resin or a polyimide resin,
or’ '
(i) Iammatmg a sheet of an epoxy resin, a phenol resm or a polyimide resin mixed with glass
_ : fibers,
55 L L and one or more .copper foils to form a multiple layer umt havmg copper foil as an outermost
o layer,
" {g) heating and-pr_essmg the laminated unit,
- (h) drillin'_g through-holes in the laminated unit,
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30 . und entweder (a). Kont aktieren der KupferOX| d I nem
Kont.akt st Uck "aus Kupf er oder .ei nem Metal |, das edler “‘“nd
Bewegen: des Kont akt st Ocks rel ativ ERl o 48] Oﬁ'ﬁf er oxi dsc Mm;“‘) “m

(b) Kontaktieren der Kupferoxidschi cgt mt el ner wal r| suny, 4ié ein
Al kaI [ borhydr| d enthalt, so daB das Potential des Kupfers in den Berei ch
von -1000 .nV Iy setantg thﬁbewhltglofﬁhthmxglemoleé\ganAgCI - El ektrode eingestellt

Wi rdbund BehamtémbvhgjmneddsapiWepbmmsd@mhhecdvtermst copperdayers/By picighay to Alrd elroptd. 6sung
m t. .elt nem pH-von 9,0 oder 2 : . darpber nach Stufe (a) oder Stufe (b),
um das - Kupf ok pwpads zwow@dmtzclameﬁwwhemlﬂ tHe topper: l@rs2on theaftenest purfages arggisopudiash 1,
dadurche’ geketfﬁﬁ@épthn@t’essmdmg@%up'ﬁ%quRMsld@lﬁcht gemaR Stufe (a) behandel t
wi'rd-und daB das Kont aktstOck in der Form einer \Walze, die mit einer

Kupf eér schifcht PEERSP *&iPrd) ‘c'@&n?%’mf'caﬁ Zoxiie i cRmprising bongling aflerdplp regindiiny ia,¢opper
i'st,  bedeckt@s&priacy Jpsed, g‘t 3 Popgoss ocorIipia, fpveqe Hﬁ‘c‘!ﬂm%ﬁéga? (HERY 7 aaEF o [proxy
gekennl zel chREY o 2548 87 ‘k’ﬁﬁ‘f B3V SIPREIABYOEIRP TR LSt Pb) nit einer

vvaBrlgen ntr h | u X : m hr n,.zur
Herstel I ung @;@%3%03 3 jé s%ﬁﬁgj%ggﬁ f%et%%&gfj%&%% sh\glI gg)én;é%e}{g% S% gdyaR

man- (&) entwe I'en I e nach ei nem Verfahren

gemaR et ngm,dg,gcgeg\@pﬁr[,&‘dgﬁggﬂg&b% withg board cBRGisiig cheonbehandel t worden sind,
151 % " (ay bondifd(d dopSer ko @€E&dbldTBEH mﬁ.ajsmgah hdHa&IR of By s WPk GeshiiS
Pap| er Cwel che‘gmmaop,@}.ameﬁp@mmarz e :enm Phenol harz oder ei nem
Polyi m dhar Z " i{yperadying Rivhecksshry portions:from the copper feilBy etchmg5t$ form & circfif patterfiifdr an
ei ner" odor- rrehmeﬁastayéachl chten ei nes Epoxyharzes, eines Phenol harzes oder
eines Pol yi m. de) sirface treafing théreapper oilibna@enrbss @beording thryshasiatams todi ander t, oder
ei neoder. . rrehr(@rbenmm tigxpblel iedim filmdfram neigthnaskssennpoionsdérreonnegtiomate reinovsrhtel e
Ansprtche. * - thus treated coppgr gurigcenhithran geiientf epriy dRsintor mr"eleqﬁinsu nd, mit einem
Epoxyharz .ei nem Phenol.harz oder el nem - ~~~~~~~~~~~~~ EP 0 321 067 B1D
KERRRERE 10| A |process; apcoysigy foniclgim 9r Mhessinc e fipddle filFy 'sdlae PR Epfyastor npoly-
Foli.en 1ani. HF@”T"“’WH"? B?'V’ﬂ‘f‘@eI%P?'%ﬁ’f‘eé?t?ﬁ’tk?"?"ed?ﬁﬂ‘ WPelt, * wobei eine
:Larnif? o;,te E| ng‘f It mt -Kupferschichten auf den Auf er sten Ober f| achen
geblldet mf §hren zur. Fbrstellung ei ner V|elsch|cht|gen
Schai ttaf gl ,Ob%a%weﬁ&h&%gé VBARHH Uttt Rbierkl, 4 508 e AT
Kupf er f-ol-i enyg eﬁénﬁel an mitté)! Eu
wel chesy’ mtungl nem poxyharz, el nem P eno% rz o er e| nem Pol yi mél‘ arz
| mpr agni ert dnfidederl @mniert oder (i H) aine oder nehrore Kupferfolien und
ei ne. oder - mehign@niSabios RbERupRISIISINRAITMIESARY RaiakistuBlk BREKUDRE bR BREA MRS das
ei nem Pol yi mi dher s KR URCEbwEgdn det REMRBIBERS rdlalilizin e KupferofdEticnki i 1) ei ne
oder - rrehrere lkugf erfolien, die mt el nem Epoxyharz, el nem Phenol harz oder
ei-nem -a5 Pol. i m)d@aalﬁierbmSQrﬂumhbﬂdscmmdm elnamwaBiigen tLisubg, die ein Alkalitorhyaiidsenti@it,Gend
di.e Folien untdef ddsifotbting des Kuptorsidn déreBaubictt ton et00@ mVIbis#e0ern beatiblich 2inerUAYeAgCH

preft, - - . (c)Elekindeeidsteivid. Tei | e von der Kupferfolie des Laminats durch
At zen ent f erfnd Broasdeln dpigupfropidsahichifrait eiperjwéBrigen AldphydSaung it eitemy alth veri@® odgrr d,
o e _ _-darLber nach Stufe (a) oder Stufe (b), um das Kupferoxid zu reduzieren, bildet.

T2 .Verfahren nach Anspruch 1, dadurch gekennzelchnet, dag die Kupferoxidschicht gemiB Stufe (a)
S behanoelt wird. und. daB das Kontaktstlick in der Form einer Walze, die mit einer Kupferschicht oder
e emer Schlcht aus emem Metall, das edler als Kupfer ist; bedeckt ist, vorlisgt.

: 45 3. -Verfahren nach Anspruch 1, dadurch gekennzeichnet, dag die Kupferoxidschicht nach Stufe (b) mit
L '_.'emer waBrsgen. na*numborhydrldhaltlgen L8sung behandelt wird.

4 \!arfa'ﬁren zur Hersteliung eines kupferplattierten Laminats, dadurch gekennzeichnet, daf man (a)
Lo s en’mede; sine oder mehrere Kupferfolien, die nach einem Verfahren gem&Rs einem der Ansprliche 1 bis
s 3 obeﬁachenbehandelt worden sind,
o -_mu ;
' (;) emer oder mehreren Schlchten aus Glasgewebe oder Papier, weiches mit einem Epoxyharz,
. einem: Phenolharz odar elnem Polyimidharz imprégniert ist,
- oder""""'-'
B _5_5 S (u) mit einer oder mehreren Schichten eines Epoxyharzes, emes Phenolharzes oder eines Polyimid-~
7L .l harzes imy Gemisch mit Glasfasern
- ,_' '!amrmert oder eine oder mehrere Kupferfolien, die nach einem Verfahren gem38 einem der Ansprliche
_b;s_ 3 oberﬂachenbeh_andelt worden sind, mit einem Epoxyharz, einem Phenolharz oder einem

1



(d) die Kupterfolie die‘in Stufe (c) gebildet wide—mach ei
. . . ’ .- ! V
gema3 ei-nem q;e_r __Ansp'_r-t_-.ll- che 1 bis 3 oberflichenbeh i) Sirgahren '
Stufen (a) bis (d) w ederholt, Vo 834 oedigfy ent staiﬂﬂ%‘\m‘m“ﬁﬁmih ache (i)
0 _

ei n Epoxyharz, ~ein Phenol harz oder ein Polyim dha erteith d asgew
oder " Papi er,  wei c_h_es__ m-t-"ei nem Epoxyhar z, ei nem Phenol harz odor e?ﬁ\grenbe
: PQ' yrm dh%@hﬂ;ﬁ%%ﬂﬁﬂh@ﬁ;&t in8ldie besMibRtoter Folien laminiert, ufd {b) dieiFalien Sdtitetcund pPeafis
ei nem Epoxybakis aeimageERhanat kupforscochtn aef dea Aufectop iOherifivherzgebidetdit sch mi t
€] a§f_/as_e_'r_n__-ynd___e_| ne oder nehrere Kupferfolien unter Bildung einer
vi el schi.chisitgesm A mhebiingider GelsmbichtigerpSapeiftaiel] daduich jogkannErlFkoPts fabma8c hi cht
lam niert, () die lan-nierte E nheit erhitzt und prelt. 30 I('p '
dur chgehende {)@rkererimphgreckupiaritlian mdteé"’EF‘?W@F“[efetﬁ?H‘F‘!"e“‘t‘ lasgeyehe 9 8ns:3?ﬁ¥cht en
der - dur chgehenelenes Lt igem rRppah#rz.soiam Pheppliere jofen pjeant |P~'§' %q 2 AMPRSTE ¥6n den
eRﬁ!t ]?;?;?n_--Kupgégf:“@Sh! C'Pt ﬁn' durch Atzen unter Bildung von Schaitta- feln

N Lo.a %% Vei-fahren ch Anspruch reh. '
G kuptorscf bmoro e el AT Mt JHAM SIS RICRRHE BRROTEL
_g/err?B ei nem d%‘%"é‘%ﬁ%"ﬁ?lﬁﬁ‘é o PR Y BHET T | ac énﬁe andelt wercden. > 7.
g_grk eﬁg ; g![ C_rz].zr.,m} 3t &l Wag r@'lgugfﬁrf&iib‘rl?fd?er Bt ¥k SoRarz,§ il BheRbIndri bdes eing@dur ch
gexennzet e et,b,\,;d:% ﬁ B&hichtet g, 1fmiid T 1 exi bl en Harztilm auf Kupferfolien,
die nach el g efe SHT T F GRS BT BiAS kuphAsfckio Earrlnalsisthitet uad prodt

eril~c _9”38%15}9;, e WOlABH dé Kapferfdlle U6y LaMitlatsedhi Ageebmiomt, Adbei sine Schaliigfelei nem
Epoxyhar z odgfe-giitherichithf\gétydidiaird, ver bi ndet bzw. bonded, damit
Kupf er schi chtjefle auprettia . atiBer si@nciOpaiidet datiennach refnam- Veriduen gemas. oinpe dg.
Ver f ahr en nagbynfss prosEobériadiedeanteigekennzel chnet, daB der flexible Film
ei P I'yi m de), ggPaie \segdna®)-bjs (Blotigdedolt, af | uor et hyl en-, Pol ysul fon- odor
Pol*yet her et he risetleomistandehe Kepfgrekerflddhe  Ver f ahren zur Herstel | ung ej ngr
fl _$X| bl en -'_fo:_ha') te't?alﬁ__mkxhaidagnrﬂiﬁmﬁ\éﬁe?ﬁgi %Ec‘?ﬂ'@?i?ha&a?defrﬁﬁ 'a’;sweg%"ﬁed@ﬁ?%‘%w olie
auf- ei nem f | exielshasrmiteinemy ooxheratairpm\BPRRAR Gy olpmA &8 aonige o
Epoxyharz “oderd®cr.yl harz unter Bil dun ' i ST AR 7S 406 61 nem S0

F1 mesver bi nad) onE SENE s PRk Erouat deT Bheyaleh e Bhdh bl i oefiscH o

unter Bildung "® #e¥e%¥Bhal trafel fUr. ei I i '
NPy o ine : ' fien unter Bildfing eMeF SELAchI3En Bkt Shitdiner kipreriie®-
EEEI]CQ{ ];2L|eﬁb%?a %ag{;g en_gy;é%hf‘g&ﬁ‘%a' gema% e|9nem ger ,&ﬁdsapr Uc_he 1 bis gﬁf
oberf ) ache 'e-i-"' _ '?Pif‘."ﬁ“""-”e Eig@?ge-iﬁg' dﬁrgﬂt. . (d) einen flexiblen Harzfilm von
dem oy die | 4 mg‘ %i}% n Shidsre ek béwtent f ernt worden sind, mt der
so_beffar ndel fif's 9_-,:?{.5._3 Cioh iHaEneRdch LBEHBERbAMRASING aus ei nem Epoxyhar z oder
ok nnzel >c/h'n u%er\ffﬁsrs% RRGile: vo;r%en ﬁuﬂgf_gten V&fférﬁiﬂkﬁﬁh Mtﬂhwmﬂiwu& vod &diaittah
gekennzel chngl, onflidsd "der- flexible Filmei .Polyimd-, Polyester-,
Pol yt etrafl'uor et hyl-en-, Pol ysul fon- oder Pol yetheretherketonharzflmist. -
. Revefdl & at/b@ihfon Thadh - ARPAEIS 6 cdadiarchr grkéreweinhnel adag wief Kuptsrsghi¢h pBprgion
; Revelll g atyoifenadn ABLAGHdedaderchgekerugoin fawtsrsguiniao i At e
for et ON' @obig:ne0 euish euth oty lerfatiron waindfk einerudet prspdeliel hbls 3 ebarlirhpplehandplt
_a.|._t--.e_rre.n,t--__»yam@_m:..un__e sol'ution aqueuse contenant un agent oxydant, et soit

e ~ 1. " Verfahren zur Herstellung éines kupferplattierten, flexiblen Films, dadurch gekennzeichnet, da8 man
e 40 ainen flexiblen Q.-Har'zfi'im auf Kupferfolien, die nach einem Verfahren geméB einem der Ansprliche 1 bis
.. 78 Gberfiichenbehandtt worden sind, unter Verwendung eines Adhdsivs aus einem Epoxyharz oder

: é_ine_m____Ac:_‘y_l_ha'rz -v‘erbiridé.t bzw. bonded, damit Kupferschichten auf den duBersten Oberflichen vorhan-

co densind oo

7 488 Verfahiren nach Anspruch 7, dadurch gekennzelchnet, daB der flexible Film ein Polyimid-, Polyester-,
: PgI’ytet,_faﬂuqrgthylen;-_',.-'-P.dlysulfon- oder Polyetheretherketonharzfilm ist.

Veriahren zur Herstellung.einer flexiblen Schalitafel, dadurch gekennzelchnet, daB man
- " (a) eine ‘Kupferfolie_auf einem flexiblen Harzfilm unter Verwendung eines Adhidsivs aus einem
S so Epoxyharz oder ‘Actylharz unter Bildung eines kupferplattierten, flexiblen Films verbindet,
E : ___(b')_-_Ube_'rf'liJ_'sgige Anteile von der Kupferfolie durch Atzen unter Bildung einer Schalttafel fiir eine
- Innenschicht entfernt,. - '
" (c) die Kupferfolie'nach einem Verfahren gemé&s einem der Anspriiche 1 bis 3 oberflachenbehandelt,
et und oL

'__:'.'__55_ o ' (d) 'ein:eri' flexiblen Harzfilm, von dem flr die Verpindung tiberfitissige Anteile entfernt worden sind,

<. mit der so. behandelten Kupferoberfliche mit einem Adhésiv aus einem Epoxyharz oder einem
~-; - Acrylharz verbindet. - - : '
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~(a). la mse en.contact deé |la couche d' oxyde de cuivre avec une pjece de :
.contact- faite de cuivre ou 10 d' un netal pl uj‘“ﬂm ! “Hin Lvre, et
e déplacenment de |a piece-de cont@giaP k7 BRPPOT " S e de
cuivre, soit (b) l'a mi'se en contact de I'a couche d' oxycfe e cuivre avec une
sol uti.on. aqueuse contenant :un borohydrure alcalin, de fagon & 6tablir le
pot ent i elyg A ShtbrY hen ARdpRuch 9, dhalith Yeketnkelktinet] Gas dod DibivNFiler eirsPolyimid-, Polyb8@r-mV
par T apport pgyibtRfucidifiehy, Pélpsufton- Ager AgiGitheratieri@pniesilm it ape (a) ou |’ etape

(b) ™ e traitenent de |a couche d' oxyde de cuivre avec une sol ution aqueuse
d' un al dGdaysiRucapémsent ant un pH de 9,0 ou plus, afin de réduire |'oxyde de
.cuivreg 2. Procede conforme a |la revendication 1, dans |equel |a couche

d' oxyde die  etsbédealeaslententdet eacs akigtempENG [ formation: dging, Geuche,g'oxyge fie,culie,p Unp,
Sontact a | surfacey deecubtternar Yailernent avep arecigllignageeusmeenteeArt Ao o PR ou d' une
couche d' unsetet al- plus noble que le cuivre. 3. Procede OCI‘CI)I] crtfgﬁeg Lire o
kevendi cati onfellls miseres codeide 14 Ga"@sﬂeﬁﬁ'eggﬂqw ol el it grped ﬁict SoP o B & ON
| 6t ap® (b) adiermékPlsOMb B 1o GHaeB % SFREHRME Y4 " BoTo y(%’rure de sodi um
25 4. Pr'oCGde;?l%@‘eﬁ’r%m?c‘{ei"BWed' un stratifi'e plaque cuivre, conprenant (a)
soit la stratpty Ca't ion d.u ?uc ‘E&ep&' Heetlig éuiJr@WeUuﬁ@ smtﬂﬁﬁﬁled@ SorteNdnun
dont la surfa éiaamrg? garllcﬁ 'gT:l %eozs tEhie Bﬁi@ﬁtﬁ?&g&iﬁ@%ﬂer@m&né allaRQieGUIBb v ue
des revendi ca_4g) % fr{gp 1t 29ME Slectidde o' Ag-agfll ) une ou plusieurs couches de
tissu e very & Qéjl'éfﬁeg RduSetab &) €8 n@meai S8R dofchb RIDXRIBOJEYcuiveS a1ae unee sdlutien
phenol i que GHLle kRS dcRhyddCorseht Th ple de BDiof pils) ahirte rivuirplasploaarcaineouches

d' une resine 4poxy, d'une resine phenolique ou d une r6sine polyimde,

N6l angee AV G4ocl@S cdnfolhe s 16l oveiRiication 13Tans lequebiatcobabe rdsuydecdeegwiviedesy faitsg polge

pl gi/igeug s f elapd @FetTa PBESdeNaLL a/la dgrmel diut rdulpals racéuyerb d'anestoche dgjouiuie wugn un
pr 0e6d6 confcoiliched'én métnmusaoieé qereoéweles revendi cations 1 & 3, avec une

r6si ne epoxy, une resine phenolique ou une resine polyimde, et |a |
stratificat iRoscédiesoniopns Bl lesevatdivetios 1 aiong lgauel lacgou B%d qx%dec‘il?aﬂﬂ"‘feaﬁsé tigpée, sglon
conpr essi on léese brayet wesoltion@aususaraienartIuRIPNY AV FSIENM™ st ratifie dont |es
surfaces externes sont des couches de.cujvre. 40 5. Procedf.de. pr i4@N
d' une car fe Riecsed e propuction, fin sl plaaug ditifPet fr';g%(a) soi%f%g&%%gﬁ%ﬁgg%ﬁgn

d' une ou pl u&qseufﬁéew"sﬁm'WC%ss%f‘f‘.Vé"%sd“?}éa8 PVr e et dune ou gﬁusi eurs couches
de tissu de PEPPEULIPSIRYSNMIGRIUF 1R %hr 6gnees d' une resine 6poxy, d' une resine
phénol i que Cﬁye(ucg o [%Lllssie s couches deCitbU o Vb li b B8pier rHprégnisds dithe Fésind 6pdxy Ctine ON
d' une & pl usi H'}s”gn %‘Fﬁ‘?& B&RSofifmidelll vre et’ d' une ou plusieurs couches

. resine ph u @sﬁrﬁ . o]
de resine 6poxy, de resine phenolique ou de resine polyimde, nelangee avoc .

des fibres de i} ElieCoy Blisielf’s couches d'ukd irdsihe | 6pot fdainé frésiat prémoliqueu me dame résine
pl usi eurs feuipﬁiyﬁﬁde%g\%ae%cawweedéwgt ues d' une r6sine epoxy, d une

r 6si ne Phenoly Hievetimert 4 ol 85 bliSeuicrbyliermitess demiivipudant b eurbraaiété tigjiée eqlon ug
conpr essi on gemsdé eshidrhes Iihe) qeioncpe s fegendieations 1 2t3; aveciune rdsing §aBYcHevine
(c) 1' enl bvepmAdiqeas upe rsine polyiroide, lptio etatificatiengies feuilldsaningep e¥éteSnces de cuivre
du stratifieet (Dol cysdfeger € la ponpression des feulips deinnes. rpodrciomner gy Elemens sptifig dant les
coyche i nt er éusfadee oxtrbes sont des ¢agyphel de tyivig-t enent en surface de la feuille

m nee de cuivre produite dans |'etape (c), selon un oced6 conforne a

|" une quelScoRgeAds de srogustieniyne garfeglecirauits mylticopgho, W@WP%‘EI | enent, la

. a -
r 6pet tion dest )% gps%gﬁfig:aatlu%n éa'uSedgu’ plusieurs feuilles minces de cuivre et d'une ou plusieurs couches de

tissu de verre ou de papier imprégnées d'une résine. épOxy, d'une résine phénolique ou d'une
45 résine polyimide,

ou _ .
(ii) la stratification d'une ou plusieurs fouilles minces de cuivre et d'une ou plusieurs couches de

résine époxy, de résine phénolique ou de résine polyimide, mélangé_e avec des fibres de verre,

50 ) Z;) la stratification d'une ou plusieurs feuilles minces de cuivre revétues d'une résine époxy,
d'une résine phénolique ou d'une résine polyimide, - _

(b) puis le chauffage et la compression des feuilles minces, pour former 'un siratifié ;?laqué cuivre,
(c) I'enlévement des parties non nécessaires des feuilles minces de cuivre du stratifié, par gravure,
pour former un dessin de circuits pour une couche intérieure, . _

65 {d) le traitement en surface de la feuille mince de cuivre produite dans I'étape (c), selon un procédé
conforme 2 I'une quelconque des revendications 1 & 3,
(e) éventusllement, la répétition dos étapes (a) a (d),
{f)la stratification, sur la surface de cuivre obtenus,
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(f) la stratification, sur la surface de cuivre& obtenue, 13 EP 0 321 067
Bi - 1121111221 111721 11211211 111 (|) d un m ‘mmmm une _
r65| ne phénol i que ou d' une r6si NepROYiger B3 m re ou d un
papi er inpregne d' une r6sine 6paxy, & une r63| ne pheﬁol?qd’e ou d' une resi ne
polyimde, ou (ii) la stratification d' une couche d'une resine 6poxy, d'une
r~si ne phenol iG|treneonsith éposy, B'6sa 1Bsinedphénolique ou d'und fllsiyié Polykeide, BB ldain 5o daved des
fi br@ de ver roe g'ue papibr inpeégnél dpheussimsLdpsxyf @'uniel rkstr® phénoligms odl 8'utaLBaiecnoly[pods;
former un el ement nulticouche dont une couche externe est une feuille mnce
de cuivre, (g)illesiotitaafidadieneaioudha dyweisios Spow. denel réghecphéndliqust euad'irfei résing h)
| e pefcenent dhelyimidgyrgélengbe evec destiibreg deverte; [ | 6nent stratifie, 10 (i) la
n-tal | i sation @edungnuatusioprs feuiesmigeas derayiyes. Pquamefame?meettmt(ﬂjcylmhe dont BRee ment
des parties ??B?I‘eﬁﬁterégS%P?%@“"&é@'"??d’tﬁ(&fh‘é@ externes de cuivre, par gravure,
pour f or ner %c'&“V‘@BF’ '§°°‘®°’°SP’P'b€°' @"‘g? e la revendication 5, dans
I*eQueIIr?eI es ¢ "Z?% ?am’:"m' af‘ ustaves:éggéf aces 75 externes sont -
6gal e nttrl ? 0 " un uIc gue
des revendic ?\ﬁfg g sé’ ucets'le())drg\ §£ ﬁ‘ %né%%rag °8P
plaque cuivre, qU| conprend Ia f|xat| on d un filmde resine flexibl e a des

feuill es;, MhRERR Dfomidl ¥ laCrovehliiBidiibre 6 Sqahs 1eabbi IR CBuHEE 88 clifte REMRGGHP 168 AkRETE 3
1 UN€46 extornddUShC BEMBHBNOIRTEdCHE BabALAINNS rodsds cofformedd fheChudidoradn@sd f en
rdsi ne 6poyyeraidatlis 1 €3I Nne acrylique, de fagon que les surfaces externes

sol ent.-des couches de cuivre. & Proc6d6 conforne a.la revendication 7,
dans .| equebrobdaié fdsl pradibtn idlish dilne SéxikitnpHidul [Ruide, gubséri@endah Yikatorde'un fiol qeerssmer ,
pol yt'et r af flaxtleo tdey lf@dlles nreby seilchionactrafesped patabe selGt e procééometomBba Fune

Pr qcedit  deqysicothve dporavaiticatienscid Bk thidectuncadiésit ed téeiné Brlozy owemmésieaaentioyeade | a
f i. xat i.on dfagerequp dagisinfasesdxiemnes sient das\epeehes dersuiviel m de resine flexible, a

| ' aide d"un adheS|f en ro6si ne 6poxy ou en reS|ne acryllq pour former un
filmfleki BI°€é gﬂ@e(ﬁﬂa\f@@"d“(aﬂ‘)" 7' 48ns |op t% rup Tl dp) sising ophuiEnde; r e
de Ia f eui PP @Stpllugsesthypes p?%?I”"‘B?&‘I/B‘I"@"“eb tI?J'I"rrer 30 un dessin

]gle Clll %rntﬁ edu:%eu '{F?OU&h6|C|8'?E]?t cwg r é? eetralterrent en s:Jrface de Ia
eul de p xa o dun fe 7 mce e cu:vr un cf me Xi Ie Q (Ia'atglau& ?I en d ob
revendi cati o aggfu po@tf rrgg}u fl'fllpﬂetdb rﬂaia

sont -enl evee .%".n @nhg@ L 5iee ROV ohih i o  QPhvurdd .Jo@r SHES ace
de cug vre a| pgu,un@é i,t sif en resi ne e

OXYy Ou en r6sine

35 ' e' w&anenm Sotede6 A6 Gk %lﬂ&%ade b, %semh %s&nco%forwasquuel
le fil mfle Lbkaqeaaesuaead.&aﬂandeamaﬂ ne pol yi m de, polyester,
p0| yt dt raf 1 u@y e fualidnbaien. fiRO by 98sinb GRALIE, Odlot Sdny BhIBEES @ fFties @E@Bﬁures450u5(1h 55

connexion, 2 la surface de cuivre ainsi traitée, 2 I'alde d'un adhésif en résine époxy ou en résine
'35- o acrthue

. ':1_0;_ Procé_dé conforme & la _re_yehdication 9, dans lequel le film flexible est un film de résine polyimide,
' polyester, polytétrafiuoroéthyigne, polysulfone, ou polyéther-éther-cétone.
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