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pl ati nusg r Hewghened perfions not masked Wi
(vi-f) dipping the thus pl_ated substrate in an electroless copper plating solution to conduct copper plating

on the plated layers.
The steps of (v-g) and (vi-h)
(i-a). - '
50 The process (I) can further- be modified by inserting
_before. the formation of nickel plated layer. This proces
comprises: AU
- (i-a) forming an adhesive layer containing an
' ' substrate containing an electroless plating catalyst (Fig. 2(a)),
-] (ii-b) drilling through-holes in the resulting insulating substrate (Fig. 2(b)),
' (iii-c) masking portions. except for the through-holes and circuit forming portions with 2 resist for

electroless plating (Fig- 20): .

of the'process (l-2) can be omiting by changing the step (i-a) to the step

the step of forming a copper plated thin layer
s (l), explained referring to Figs. 2(a) to 2(g).

electroless plating catalyst on surfaces of an insulating



In the step (v g), as the aqueous sol ution containing palladiumions, there
can Be ‘uséd an aqueous 10 sol ution obtained by addi ng hydrochloric acrd to
Red Shurrer cont ai-ning pal | adi-um gpp336&es Bade name, nf.d. by Japan Kani gen
Co., Ltd.) ‘and.if necessary, further adding pall adi ut chloride as an

ext ender ,~or diluting wrth water to adjust properlyxthé palladi um

concent r ati-dhdipeing e raepifing eybsisalp (in |ao¢h°@)l§ﬂ'a1°mmn9y5€tiﬂﬂsﬂsm sdlastivelyatoughen dhe
chl:oride iPAriepsaplgRaskesy "Hc!?stft(ﬂgtﬁd)a hydr ogen chl ori'de concentration of 2
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Ni - Co al thighpesseaf plated dayprgland regisiansig 40 leciiolytin corgeitn. Beforegondueting pigke! plating on the

pal |, adh. umdeseoating epppes Plalesigyen i Ipgefarabiedto |canduet; agntagt replacing witly gellediup e‘f°9 st¢-her e
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except -f waight tndess htherwighsiedfiesls and circuit formng portions with a resist for
40 electroless plating, (iv-d) di pping the resulting substrate In a
chemi cal E’%‘B'@Henr ng solution to selectively roughen the portions not masked

vmt he r sr st , v e) di ﬁ_‘e he thrudse treat ed s b t at eca‘lcg n )e:loectrol ess
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formati.on afterrorekngl the ledibic the lregyiliig subltiate WasOdR®8 ir( 4 nixed dul(tionioh elttorhie fagid lahd1g t O
Fi gs. s®( adfuidccacid((0)0: 259 gpmwnmetsated(2S6) 2flomindilntgd aith walérds male tha yautiors 0 fitkaasma Ng
an. el.ect wile @s40p L dari1h girctes &l spisttiveln rughehing the cloduit fanmingiserticat pmiye sdtiesiver lmtees
cont-ai ni felpwas bewasbing withewater ghdwmevtayzalion- al yst (Fig. 2(a)), 55 (ii-

drr Iling t Fﬂ"Q)d'?H -Theghensed sybsiiete wassdipred g qnn@@ﬂ*@?ﬂsn@jc@bﬂsﬁﬂﬂam@ﬁ‘{'FP@tﬂ bg)
-~ -~ hypophosphite as a reducing agent (Blue Shumer, a frade name, mfd. by Japan Kanigen Co., Ltd.) at 90*

85, for 10 minutes, followed by washing with water. Then, the resulting nickel plated substrate was dipped in an
- -electroless copper plating solution. comprising: _




(|||-c) maski ng portlons except for the through-holes and circuit forning
portfons hith a resist for electroless plating (Fig. 2(c)), 5 EP 0 335
565 Bl (iv-d) dipping the resultipp ¢sdsdgsage i n a chenical rougheni ng
solution to selectively roughen :the portions not masked wi-th the resist
(Firg. 2(dy), (v-f) dipping the. resultlng substrate .in“an el ectrol ess copper

pl-at -i-ng- solution to form underf r]gll_]_z@p o 'pélé;fe:i ayers on the roughened
2N

portions not masked with the r miter( Vi -€) dipping the
resulting substrate in an el ect iQhans (38dksHe it i hg solution to form

ni ckel plated layers on the unfigpggat i ng com:ga;rterpl At ed | ayers (Fig. 2(f)),
and Wis - f) dipping the result e substr atjeiggr an gl ectrol ess copper
plating solution to formcoppe pated rdyelb orr—the ni ckel pl ated | ayers

(Fig. 2(gt) n , l,ref rence nurrb

et 1<éa«’;’ée§p%ﬁ3;t e B s T i e

m grat | on 8 ?“rponent S caused by application of an electric fiel d bet ween
nduc

the wiri ng C tors of copper and the insulating substrate, the probl em

of el ectrol iyl £ I8 &idRbgRy FAR l&?ﬂna@kdﬁ%nng'dﬂliahﬁlhschﬁﬁ&e theB4mb QERGSING ad [3d in
under coat ExRehpleOPREY coald @hd clrStEwil Kdafilg 1B IgRb @ ins@dRg s@Rtatd. B, HRdUgh-hsiedSkéry D
forned v HAwed! Wit &WEK bibBd GRRgThaRAAE AlgRotBdeRsiive Pdsiét il wa®kdnadl &the Iaaheswbenay%rs?p
(v-f), asfolidhed 6} ediéchival e5dsing RBRIand bvbloghient®lidniagesist.t her e can be used those
ment i oned afterachérhiealii Goughieripg (he ireslilfing stibstrath witic the €8s dbmid# cdpitsning sohdiot axysed

| ayer i s jorExérepiailtye @sulting cutistrale wasodipped theani afegirdidse nidkel platingistiytion {Shiher SB-55, a
successi viadaingel midl byt apgn Kenigen Soi, $1da @t 0 “Cofoe$ enutes ftoy depesitonickeldwroonThenthe
t hi gkn@s sregyiting subsirete wap @ipped iy thrpsamepslasirelpsaisrper pipting eluioncas used incBrampl & to

t hi Ckhes sdeppsiingopras|in g2 uindbich. Jhany a seldes restse wahsojeep pﬂnt%omme (§ulipirate) swigeesi qther
uni form t S'/"a'bf"ett'l'f?'@kﬁe‘g%afﬁfc“ffﬂéfﬂtb(!feqt'a@é'rfﬂe 5MP PROPSISAgecibecyin Earprie bt giyea
corr osi onsa"B@f%P@WdE@P?'ﬁg ni ckel plating on the undercoating copper

plated | azxar is preferable to conduct contact replaci ng wi th pall adi um
I ron, Pé’\/lously Inthe process (I11), the steps (i- (ii-b),
(m-c) o™ do ) 1aRhs 'ken%asﬂ%raes ndFB L@ N5 éB%?Vc% b5 AT
previ ousl g he;“t; es ;m 9.? B&;{}n{ b alky §r¢oa‘(r£ v R}& ﬁn %?Qﬁ:a)and
cont ai ”ed in*ﬂ@m ﬁdrM fx Qalv@ 1 $th{A%Sto i

substr gy ec&fedadrreﬁ%h Eted ntﬁﬁé’aﬁd dive @AY Asﬂlguné% Libblrixt [36verel -with HaCachdbivh héi‘yers of
addi tive psRC®Im thisken an el ectri c field is applied between w ring
conduct ors  Wngledritiifig B6lest & PrRASIGHNNGE Bosions B HBunBYIPFLE Y rdsGiiniy] sPbskit waOBIbfREted By
| Nt er posi withericds Edugheniig Mthd ama nfakvide hsodbe@ibed ih Ghdmple, Fllged b @ashh wRIDRRGH AN S
by an el esdutralization.ciheh, tHdarbsuiog substricwas dippbdi iy 2086N68ICI Gdr A rBinte) dollbwieal By dipping tin @9
subst r at e sensititee HE@DHR (adrade nanken oid. &y iHiterhp Clapiinat Cesttdncontaiping palkadiora shiorfde and
insulati ngal!m@schlquﬂe todladsorb dhecleatrdipss| plating calalyst. cAfieinlamingting feeresistififm ddr electroless
appl i cat i oiatingf(Photec tSRAG0G ariradrengmeemish bietiitachiiCherhical Co. Hi) using aavdcuymbiamipateritte
reduci ng SBultingsubstralp Was exposed o lightjand dayeleged dumesknpi-glicyitbpopions withie radst- nasked
vm t t he regihgfesulfing sukstraipwas ﬁlﬁ@él"b‘% sqmp lRspiest nickpl elptiap s?!'l“'mt‘ proused jadExpraRie] i n
Tt P'n@ chﬂ'r *t°n‘@¥““‘°§ ifojpwed; byed '?H'ﬂgd e amge '°ﬁ‘FFEPé ng Splyiep P%FFéEi
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el ectroly 1CoCOrPoSTon t akes pl ace, since the thickness is thin and the

mgrati o BlamG@RPEr is small, conductors are not short-circuited
each ot @ a[FEe pr esent i nvnetion is illustrated by way of the

foll ow ng ExmaBJoe&s of ea(amm ¢ Rradilohoald@ o@D foPhdt coMductiRg 16 blodhlo&sSiok ol %C?W se
specified. Exanple 1 On a paper-epoxy resin |amnate (LE-144, a trade nane,
nfd. by Hcbmgdrtivilbampeal Co., Ltd.) containing palladiumchloride as an
el ectrabess plating catal yst, an adhesive containing NBR as a ngjor
corrponent dihel pratesa bkBxkhmyiid @ wad repeatid excepirforayoeopductirgiiiie, eleatialess inicket plating.d
ZI r coni.um sih itteabevessenfionbd eansplezniohttp thie | catiucton witth and the, space between conductors were
' - made 0.1 mm, the through-hole diameter was made 0.6 mm, and the number of through-holes was made
200. Conductor patterns for evaluating electrolytic corrosion were formed on both sides of insulating
65 substrates (via through-holes) for connecting through-holes were formed.
Electrolytic corrosion. (EC) between conductors was tested by placing samples under a temperature of
65°C and relative humidity (RH) of 95%, applying a direct current of 50 V between conductors continu-
ously, taking a part of samples ‘after predetermined periods (100 hours and 300 hours), and measuring
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d|ssoIved in a solvent was coated dried and cured with heating to give an
|nsufat|nb substrate covered with the adhesive |ayers. 45 After
drilling holes at predeterm ned ppaisgse@sBPy a punch press, a photoresi st
filmfor electroless plating made of ultraviolet curable acrylic resin
(Photec SR-3000, a trade nane, nfd. by Hitachi Chemical Co., Ltd.) was
| am nat éﬁumntmstanmheabvglesmmdmse using a vacuuml ami nator, followed by
exposi ng tléjeqtfplgﬁqcoe(mnd&)élle prethioughdholes was tesfed byeahiservingihe ghonge &iswspeeRion t han
circuit q@mﬂi&:ﬁi P11 308 Aaurs byrthenaked Ry ng the resist, the resulting substrate
was _di ppedSqide °§'§H‘°§6’Pqﬂ°P'6’ﬁ SB?"Q@WPf?rﬂ"??s‘ﬁiqﬂff%ﬂ@‘Bdscs‘ifP?url c acid (Cre
255.g7+ conE'l?n?st“E& Singabe] rp
'51 t t e oI

ke th
liter as ™% f’° "é’ ﬂg @
circuit af"dF‘ﬁ‘PH"é' '%JB ﬁ”c‘fh‘%""%ﬁ‘“f“ﬁ'&'“% ff fét"é"c"f“a‘i' P shing with
wat er and neutralization. The thus roughened substrate was d| pped in an
el ect{ool_ess ni ckel plating solution containing a hypophosphite as a
reducing agent (Blue Shuner, a trade name, nfd. by Japan Kanigen Co., Ltd.)
at 90 * C 55 for 10 m nutes, followed by washing with water. Then, the
resul ting nickel plated substrate was di pped in an el ectrol ess copper

SOl-IliI({II on 1

pl ati ng sol ution conpri sing: EP 0 33 565 Bl QuSOQ4 *5H20 10 g/liter
NaCN 15 : 15 ng/liter formaline (36% 4 m/liter EDTA
40 g/Ilter pH - 12.5 at 700C to deposit copper in 70 u.mthick.

Then, "a sol der resi st was screen printed on the substrate surfaces other
than the through-holes, and cured with heating to give a sanple of printed
wiring board. 10 Exanple 2 On a glass cloth-epoxy resin |amnate containing
pal |, adti um chl ori de, the sane adhesive as used in Exanple 1 was coated and
cured’mnth heating to give an insulating substrate. Then, through-holes
were 15 drilled with a high speed drilling machine. A photosensitive resi st
filmwas adhered to the adhesive |ayers, followed by selective exposing to
+i ght--and devel opnent to forma resist. After chemically roughening the
resulflng substrate with the same chemnical roughening solution as used in
Exanple 1, the resulting substrate was di pped in an el ectrol ess ni ckel
pl ating sol ution (Shunmer SB-55, a trade nane, nfd. by Japan Kani gen Co.
Ltd.) at 900 C for 5 mnutes to deposit nickel boron. Then, the 20
resul i ng substrate was dipped in the sane el ectrol ess copper plating
solution as used in Exanple 1 to deposit copper in 22 u.mthick. Then, a
sol der resist was screen printed on the substrate surfaces other than the
t hrough-holes and cured with heating in the sane nanner as described in
Exanple 1 to give a sanple of printed wiring board. 26 Exanple 3 On a
paperassepoxy resin lamnate (LE-47N, a trade nane, nfd. by Hitachi Chenica
Co., Ltd.), an adhesive containing NBR as a major conponent, an al kyl phenol
resin, and inorganic fillers of silica and zirconiumsilicate uniformy
d|ssoIved in a mxed solvent of nethyl ethyl ketone and Cell osol ve acetate
(30 coated, dried and cured with heating to give an insul ating
sub %te covered with the adhesive | ayers of about 30 u.mthick. After
drilling holes at predeternined positions by a punch press, the resulting
substrate was subjected to chenical roughening in the same nanner as
described in Exanple 1, followed by washing with water and neutralization.
Then, gt he resulting substrate was dipped in 20%HC for 1 mnute, followed
by dlpplng in a



35 sen5| t| zer

HS-201B (a trade "nane, nfd by Hitachi

Chemical Co., Ltd.)

cont @i ni ng pal | adi um chl ori de and stannous chloride to adsorb the

el ectrol ess plating catalyst.

Co,

55

Aft P ¢ 838 568tB1Ng a resist filmfor

‘el ectrol ess’ pl ating (Photec SR-3000, a trade name, nfd. by Hitachi
Ltd.s) using a vacuum | am nat or,
| i ght .and .devel oped to mask non Ci rcwt portions wth the resist.

Chem cal

the resulting substrate was exposed to

The

_EXample 4

resul ti'ng substrpteywagdirppet—tr—the—sarp—etect+ote
sol ution as used| I n|Exdnple 1 40» 80 C 0, m nug:
di pping-in the spnme electrolesg.@ per ﬁatmé%ol ut
1 a{_7¢ IC to deposit g copper§iid&ed | Aypr o
resi st .was scree §Jn iohtled on t bst¥ & ¢ sgrfgces
t hr ough- hol es, . urgd with nNeaty ng @ s §i ven g sanp
board: '45"C'orrpar ye HBxanple- p S anp
exceptggf for not: gppdudti ng the electroleas ni ckel p
Exanpl e 2 50 Thel §CEJS O~ EXanpre 2 wasjrepeated
conducting the e! acfroljess nickel platingl In the ab
both t he conductloti v dtfh and tgeu ace Rel ween gondu
the through-hol el cmeter was ' a &he nmbeB of{ t hr®ug -hoI es
was nmade 200. Co g patter E)L thofel ectrol $tic| corfosifon were
formed on both sj des of i nsul aHi :n 66 Wbt rat e® (vi g thpough-holes) for
connecting throu oI SE wer e % I%( §y¢u c cqQrroSion (EC) b4t ween
conductors was t s‘fé pl aci ﬁﬁ S s"lnd 2 temjerattire} of 65 @ and
relative humdity (RH) f 95% applying aldirect curdent of p0 V betjween
‘conduct®drs conti nu- {ous]y, taki o part ¢f s les gfter, pr bdet er nifned
periods (100 houts gnd B0O houm and medsur igng 7 EP¢ 3B5 585 Hi
1nsul ati.on. resi sjfande vpl ues b n condtctor%. El ectrolﬁ/ti C COgl 0]i on
(EC) between thrbugh-Mo] es wasg gsnt,ed oy qbsedying the clangg of 4
cross-section of |t hrjough- hol e %faem 300 hqurs Dby thelnaked e e. SoI er heat
resi stance and peel i ng trengt iz e heasyred=zaccordijng to S C6481. 5 .
The results are ghovw—+p—Febet—t—~As—ts—etrear—Fom—Ttgbie 1, pot-h—th
el'ectrol ytic cortosijon between conguctors {and betweer| through-hol es lare
i mproved rem'a_; kaplg why | e nai A%I ng godd scg‘der hdat resi $tance and
peellng,,strenq(,:]th 1 d 15] 26 30 %ﬂ 50 5518 ﬁEP 0 335 Wb5 B1 (err)
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.On a paper-spoxy resin laminate (LE-44, a trade mane, mfd. by Hitachi Chemical Co., Lid.), a solution
of adhesive containing NBS as a m_ajor_ component, an alkylphenol resin, an epoxy resin, and silica and
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(er'ri (err) (err) (err) (err) 20I (err) (err) Al ‘35 (err) (err) (err)
(err) (err) (err) (err) (err) (err) (err) 60 (err)
(err) 55 Exanple 4 On a paper- cgP0)\8356&65 Btl ani nate (LE-44, a trade mane,
ntd. by Hitachi Chemical Co., Ltd.), a solution of adhesive containing NBS
as-a maj of corrponent an al kyl phenol resin, an epoxy-resin, and silica and
EP. 0 33Firepgigmpylicatp ras JWlers, Was icpatedn prd gused pith M"QAHstfébéﬁhwe layees- Jbe eaguitigst h
heat i ng SUePUpIg Mas diflled By Founchypiqes to prpiide, trgygmhplagatpdeteimined ‘Pagitionsy A photatgsigly o
punch prf%rseé“t'%es P8t fehoter SBTANM: f ade dame, mid. by Bitachi Ghawiigal Go L) wapdaminated on’
phot or ed 193‘1"89 s‘é‘ts *’t?ﬂgés‘é"" I’"a?f"f"ﬂﬂ”( Tefoypd by aRONIRE| 'graardrseaswneo P& by
Hi t achi g sult-l?rc %w | a "pgt ed | on 0r;le S Egu 5% st rc%tteatilasrng
a vacuu ? ¥ ggmf) ’% o e%/ |ng sz’bﬁ’%"" orm a

dllute

lu
> plat'rﬁ%hnc? ortion BI V) n tﬂ resu
vas di ppedidiogy % Eﬂl &rrﬁtdf‘sﬂrmm; 5'2504
(210 p )mfgﬂ ﬁ'ﬁﬁl of ﬂél ro\.’»ﬂot ra@urd fort‘%r mlﬂ&te Wth 15
M Nut es b, Cdied ¥tu&H IﬁtﬂmQ}f lsdltind hﬂﬁ% Eghis (60! ke O yorrteuﬁ. s! Zn%t I on
and vvasmaggbdw.tt.hat&at er. The resulting substrate was di pped I n an aqueous
sol uti on othe2@8litinl. sGstr&te haSBIPHERIIn @R olottNbes MAHEE piathg solitfofl . comdinidgRssimKiBpb-gen
Co., Lt bhpsphitetasldieduting @fend BNl $hlimé] a tr&ie Marhé; 1 b LUkfaf Khtigen 1Co., idl) @t #02 C fvas hed
Wi t h watasrmindesp &t initkel PlatingUsetsof attut/2 uowrthick. Thandlihel Subislysto pésodigped incthd &dthe
g/ I'i t er )eleatrolds® cGppoplatibd solution ke 8sed dmEkample e 701 G to fovait apper Platingriases| of ramgm
subst r attickmshechiqkplenitingdaars. el ect r ol ess ni ckel plating sol ution containing
sodi um hy pé-solgérgesish iwas: sereenzprinied @a ibpll) sidge att th¢ BuhstsateShtherethan the thyqudiehaipsnend nf d.
by Japarrued withbastingdo give @ gampleaf pdited vitinpdeard:5 20 ni nutes to form ni ckel
pl ati g Iayers of about 2 u.mthick. Then, the substrate was dipped in the
saneel &fPe ? Ss copper pI ating solution as used In Exarrpl e 1 at 70 IC to

formcoppe Ln s of 2 B(?h I ck on the %{'ﬁ é |
¢! Zﬂn ade:n ﬁ
sol der | res egasgt‘xB ﬁ plleFrIwascgﬁ]e gr?dﬁcmgha hea ng oles vr%ggegdnﬁ in thet han

t he t Qﬁr gS ahi eed drilling machine at predetermined positions and a p|atmg rosist was formed on
the substrate in the same manner as described in Example 4. Chemical roughening was conducted in the
same manner .as described.in Exampile 4.
" The resulting insutating substrate was dipped in an aqueous solution of palladium chioride (5 g/liter) and -
. 35N HCI (200 mlfiter) at room temperature for 15 minutes, washed with water, dipped in an agueous
- 30 solution of sodium borohydride (3 g/liter) at 50 * C for 10 minutes, and washed with water.
: " The resulting {nsufating substrate was dipped in an electroless nickel/tungsten alloy plating . solutlon

" i comprising:.
'3'5 - nicke! sulfate | 7 giter
RiEE sodium tungstate -1 35 griiter
. sodium citrate 20 glliter
sodium hypophosphite | 10 glliter

N0 With pH 9.8 at 93 *C for 40 minutes to form an -alloy plated. layer of about 2 um thick.
Eleciroless copper piating and formation of -solder resist were carried out in the same manner as
" described in Example 4 to give a sample of printed wiring board.

.-Example 6
On a glass cloth-epoxy resin laminate containing palladium chloride (LE-168, a trade name, mfd. by
. Hitachi Chemical Co., Ltd.), adhesive layers were formed in the same manner as described in Example 4.
:, Formation of through-holes, -chemical roughening and pre-treatment for platlng were carried out in the
_"... 7 same manner as described in Example 4.
' :60. - The resulting -insulating substrate was dipped in an electroless -nickel/cobalt alloy plating solution
-+ comprising:
. .| nickel sultate ' 30 gliter
e | cobalt sulfate 30 ghiter
T "1 sodium glycolate 100 g/liter
1 sodium hypophosphite 22 glliter
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cured W|th heatlng to glve a sarrple of prlnted W|r|ng board. Exanple 5 On a
gl ass cl of h- epoxy resin lamnate (LE-67, a trade nane, nfd. by H tachi
Chemical Co., Ltd.), the same adhegp ygsssesBed i n Exanpl e 4 was coated and
cured with heatlng Through holes were drilled in the 25 substrate using a
high speed drilling machine at.predeternined positions and a plating resist
was f.or.mewitopH #he58abea° ﬁd@réolﬂmuteh@fgfah@W'wrﬁewtimthm Exanpl e 4.
Cheni cal r ougertipipssgronees pisinadenck leenation of elderresistwsio earriess ol s thej sewel manner as
Exanpl e 4despn@dﬁ@@@mp!eﬂgoa'vm?amplem@p@%wwawr%s di pped I n an aqueous

sol ut|on of aIIad| umchloride (5 g/liter) and 35N HCl (200 m/liter) at
room/t ® for 15 minutes, vvashed wth vvater di pped in an aqueous 30

| f b drid C for d
2oLyt on o1 ;(Z@f;' %g"";;%m L1 P R F%F et B Sk WP S

el ect r ol eSS RECE TGS e ol &vm QJ. oSSl B s 5K, o
sul f at em HCI (2 iy f fliter) for El]le heé; & Jv"ﬂar. b fn
20 g/l 1 elyy %gggam. yo? hJ Qlft 486+ Mot as e%lwnth aePr
mnutes to FHo 1t toddlt &yu dpﬁéﬁﬁﬁ anp lochDIBds col?alt%mu;g pifsing0! €SS

capper plating and fornatlon of solder resist were carrled out in the sane

manner as described i n Exanpl g ; - printed wiring board.
;ﬁ#gw S € c-ntalnlng pal | adi um

chloride (LE-168, a trade nang ]

adhesi ve layers were formed il =V

cal Co., Ltd.),
: I Ve £ s debcribed in Exanple 4.
For-mat.i-on of through-holes, chemcal roughening and pre-treatnent for _
pl ati ng wenite pd &0rat ¥t Cdert60iminutels do formaplatechiayer ofzaboud éswrthided i n Exanpl e 4. 50
The (r esAal t i nigedtrplass| coppar cplatiogh andr farmestionael s9ideiadist were, gartiedopyt rip thesspme manner as

Exaipl e1s6 45 On a gl ass cloth

ni cket / cosaseribed|in Bxpmpleile give &eample ohprinkad e §Pa4¢: ni ckel sul fate 30
g/liter. cobalt sulfate 30 glllter sodi um gl ycol ate 100 g/liter
sodi um'hyﬁéﬁ?ﬂﬁ%?)hite 22 g/lter EP 0 335 565 Bl Wi th pH 4 5 - 5 0 at
92 C

0 e PSS @?%ﬂ;@f 2 i e
mthesarﬁg&ifgﬁg1 Y 3 }I glve a sa e

W ring boar SR I e 5,
adhesi ve Iayers Vere %)t%r?eég&ﬁutaﬁne samaaé‘rfgx;lg %}lfg?iﬁrﬁgﬂﬁ:g%?“ Becgln gzarrpl e 5. -

The resyl ting substrate was—e+ppet—ta—an—agtepus—setut-hon cont ai ni ng
pal | adi um chloride (5 g/litfe [;am'M“aPB‘m lde( 07?r9’)'tP'| der) and
di met hyl f or mam de ( DVF) (5 AN for 10 m "'te'ilvé\shed with water,
di.pped i n.an aqueous sol utifo '8 ﬁm/e?arri no ‘E 5g/liter) at 50 * C
for 10 ‘m nutes), and washe hen., ting substrate was
di. pped gn an el ectrol ess cobalt pI ating sol ution corrprl sing: cobalt
chI or| de at 38 * C @H0qpinutesde form a plated layer of about 1 um thick.

o Electroless. copper plating and formation of solder resist were carried out in the same manner as

described in Example 4 to give a sample of printed wiring board.

A 40 Example 9

Using the same insulating substrate as used in Example 4, the formation of adhesive layers and plating
resist layers, chemical roughening and plating pre-treatment were carried out in the same manner as
described in Example 4. '

45  The resulting substrate was dipped in an electroless gold plating solution comprising

potassium Cyanoaurate 2 glliter
ammonium chioride 75 glliter
sodium citrate 50 gfliter
sodium hypophosphite 10 gfliter

‘withpH70-75at 92°C for 3_0-'minutes to form a plated layer of about 0.5 um thick,
T Electroless copper plating and formation of solder resist were carried out in the same manner as
. 88 desc_ri_b,e_d in Example 4 to give a sample of printed wiring board.

11



15 . . 0 ' : sodiumcitrate 116 g/liter sodium
hypophosphlte 1 0 g/llter with pH 9.0 at 90 * C for 60 mnutes to forma
pl.ated | ayer of about 6 am.thi ckEp:{ﬁhss 565 B1ect rol ess copper plating and
formati on:of spider resist were carried out in the sane manner as descri bed
In Exanple 4 to give a sarrple of printed wiring board. Exanple 8 25 On
the sameB@mplefi@ting substrate as used in Exanpl e '7,- the formation of
adhesive layers, formation of plating resist layers, chenical roughening
and pl at | n8“ pnqurﬁwm'%ﬂe conigininachalasiym Ghipridehes ancplestroless plaing.eatalye & bed
i n Exarp radprRamec B by H[tja%‘u@@tnica't@ i) desame aphesiyhaspsed in Bragwple 4 was

pal | \gﬁl Lﬁ?? 1’&?4 tpa?qtl ? prin g3gybstrate covered with adhesive layers.

tetram ne |"196ﬁ§| B ?l ofcd @7 feépt %fhe@f%roughening were conducted in th38 0
g/iter :a in Examp|e4 raz

cnbe %u f]‘,e

I‘pa lu
R e T K Qﬁ@ Fapeaite.
thic e% Eugbo% o FlSbd Blrf ”ﬂfté? £
carri €d &H %ﬂ%ﬁ,ﬁé@ 5 H)Htagxé‘m? ?nmutega nVeﬁloff‘ Sa”p' e
of print Tmnrm&sﬁzm@ bst oy i oA (O S i 2 ©
as used Aaﬁreﬁ%ﬁnw Sapéh Kenigén €A Pror RIHARASUS forf YidKeP pit la%r@&f'aﬂ&tﬁﬁﬁi St
I'ayers, igem cal roughening an pI ati ng pre-treatnment were carried out in
the s@Te MBR&RIesHSoppaSHlkting @fld dAmetsR TP b@def rosfsb were cartié@ oltEif Lthd bdns Mbrined #sat €
was di ppaseribsd ia Ex@hpRCs oQlive 3 Sartie 6f pphted Wil dedUt i on conpri si ng pot assi um
cyanoaur at e 2 g/liter amoni um chl ori de 75 gAiter sodiumcitrate
50 g/li: thamﬁleﬁ : sodi um hypophosphite 10
gAiter with pH 7.0 - 7.5 at 92 C for 30 minutes to forma plated |ayer of
aboyt 0.5 Smthehsage olaE} clothepdxe sesinclapipale aplieed iimBxasnle 5 drerramp @dhegive apisgd in
resist v@@@p‘e Awes eqatod ghd GurpctwiB healing:to gy, Ainsulpiing; yibstigle Coveragaith pehesivedmysrse 4 t o
give a sanphed Hrougirholes ware grilad ip,thp Suhstite usingrahigh spaed diifing maching Aphofosengitivg, o
paper - ep’G f'F'b"‘s‘ﬁ‘P ?dﬁﬁ“?‘i'lﬁ’tbé’thc,sé?ﬁf gfi b srgsipsier velngtvabheRePYst tp i & darPiRPL IR PBY ess

platln

i fag"ﬁ:ﬁ"fofé %gi’%% ﬁf%%%%p o aﬂéﬁ%ﬁgﬁ aﬁﬁ %Kgg A

Drillin

an i ecpln lu
roughent S b ARG udinB A pi NS Aol G
resul tj Nglics Adidcididds ‘M%Eal Blatitg Gfds b&}néarbuaap& tﬁé) Udbttafdn &PQE&bQés‘Tﬂ:kQ pratish Of
pal | adi ugpuasH @hinsk? B8 0a #dde Ahmes PN, H@'Jaﬁhﬂd(aﬂc QoTlLte) fat BEBCHor SininkteO B form a
t enper ar ikl gidtdd |5/emf|ab5ue3uhqh.aasor b the palladiumchloride 10 selectively
on the rouglkerees soppbapi@hg afd ticinatidn N issigsr \tbdish woit @fried tobinSthd) Sdnfiedin@nnéss
di pped i deseribddiERMBOUD gb® lalstrhgi of plintsdaliing Boldpophosphi t e (a reduci ng
soluteon) at 60 1 Cfor 3 mnutes for activation. Then, the resulting
subst r at CompmetigiExpenle 8n an el ectrol ess nickel plating solution (Blue
Shuner, a trade nane, nfd. by Japan Kanigen Co., Ltd.) at 60 C for 10

m nut es t o Theypragess @ﬂ@‘PmH? 4iveg| rqpagt@r axcept foanwpndnctm megtfﬂeés,(mckel plating to give a
kw{ sample of prmted wiring board.
I S

: Compa‘rativ_e Example 4

The process of Example 5 was repeated except for not conducting electroless nickelfungsten allc;y

_ . plat_ing to give a sample of printed wiring board.
45 .
"~ Comparative example 5

, " The process of Example 10 was repeated except for not conducting electroless nickel plating to give a
. ' sample of printed. wiring board.
st L B
B Gomparative Example 6
The process of Example 11 was repeated except for not conducting electroless nickel plating to give a

.. sample of pnnted wmng board.
- .66, .
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5. El ectrol ess copper plating and formation of solder resist were \
carrled out in-the same manner ‘as described in Exanple 4 to give a sanple ~—
of ‘printed wiring board. Exanple JEPLOG86 585Btanme gl ass cl ot h-epoxy resin

l.am nate as used in Exanple 5; the sane adhesive as used in Exanple 4 was
coated.and cured with heating to give an insul ati ng substrate covered with
adhesi ve Pa‘y%ﬁ'%"’eﬁ‘i@ﬁ'eﬁhrough hol es were drilled in- the substrate using a

hi gh : speed dr|II|n machi ne. hotosen5|t|ve resist filnms were a he ed to
bot h ‘si des : éﬂge ggue;us:gw @;«gg%ﬂ? ?'%y ;ﬁ’ E“é(f'ePW'quF fkel 3HEI‘Qd‘@’<? EY&tadt 0
for m pl. at er
desct | g%? %Wffﬁ Rortipns pyga if M‘i“? en °8'?e§5g %ﬁ ﬁrﬁﬁgdW@f e %8t ¥ on
cont ai- ni ng mr!rtiIa ‘of Red Shuner containing palladiumions (a trade nane,
nfd. by J@ bgg‘glego Ltd.), 100 mM of 35N HCI, and 800 ml of water
(Pd concentratl on out 0.01% at roomtenperature for 3 mnutes, washed
wi th.waper, ﬁ@%rdéb&&ﬁ%x&ﬁbl@ﬁh QLR hHAITINS Uedhrdia nidkel Plali o hdlietodtY !

ami-nobor a%o(m.spﬁ{aumnagqu%eusbgolu@aa)coasnmﬁ@ i ioms. 1 this b8, doQiatedQbyleN Rds! 1fhed

After repgaireRcdtpoforsleddh Bhe nickdl BRlinganks SbrRGitScOk ARSsoRichltethperthudd bifed - B/ 60
carried owinsy. di pping the substrate in an electrol ess nickel plating

sol uti on ( ShwmerabblE-ridntionad isinylkd o1 aEExBplesl 4lto DIy andiaguivipariive| Examipléso3 to 8.t lbth) that
60 v C 16 Ororiduatdr midtie and the fspacanbaiwaénCéoatucplsabee made/ @1 nob, tedthtoughEholendidnintes kvas
El ect r ol esede@pper, apl the numdperaf thrdugh-haldsi vas made 200! Chaducioe patteins were eadein tiesdme ut
in the samennenasescribed id Exammidsddo 8.n Exanple 4 to give a sanple of printed
Wi ring boar Elecggyticoopesiont (EGkbawesnsbnsugors,and hetweens through-tiiea rigsneratipn o dendrite),
repeat ed e&sldas peat fesistanggtand genlingcstiengih wore Mmepsyred disthe, samecmanser:asdaggribey iy Exagpigs
sanmql e #f 1 $nt ed WI ri ng board .Conpar ative Exanple 4 The pr ocess of
Exgrr%zrl'e 5 walde fes B dpRle 2.or no conducting electro

kel / éelcl r r %l? te I @13345 |
rclllo(r:rpgr a"E |un % '%mb 9% 8f9° %%.‘qﬁeaﬁﬁs%ﬁgp;‘g%g?ffi g 5P not
conductk °'é°| B "esescawe% elat %"t']%de'?p@'gl Ve a sanple of pri nt ed wiring

board. "*50 Cbnparatlve Exanple 6 The process of Exanple 11 was repeated
except ‘for not conducting electroless nickel plating to give a sanple of
printed wiring board. 12 EP 0 335 565 Bl Conparative Exanple 7 The
process of Exanple 10 was repeated except that the el ectrol ess nickel

pl ati ngowas conducted wi thout dipping in the agueous solution containing
pall adiumions. In this case, no uniformplated | ayer was fornmed on the
circuit portions even if the nickel plating was conducted at the sol ution
tenperature of 60 C for 60 m nutes. Conparative Exanple 8 10 The
process of Exanple 11 was repeated except that the el ectroless nickel

pl ati ngéwas conduct ed wi t hout dipping in the agueous sol ution containing
pal ladiumions. In this case, no plated layer was formed on the circuit
portions even if the nickel plating was conducted at the solution
tenperature of 60 * C for 60

et 40

60
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m nutes. In the above rrentloned sanpl es of Exanples 4 to 11 and Conparative
Exanpl es 3 to 8, both the 15 conductor width and the space between
conductors were made 0.1 nm the BPlO'3850885BIl € di aneter was made 0.6 nm and
t he' nunmber of through-hol es was nade 200. Conductor patterns were nmade In
the same manner as described in Exanples 1 to 3. EH ectrol ytic corrosion

et ween conducfors, and :petweep through-hol es $generation o
(EC b Yol d b h h- hol f
dendrite), -sol def hgat [esistgnce a d peel NG S Ten'-' feasured in the
sanme manner as .descfibef In npleg 20 "1t are shown in
Table 2. As is c]eal Jrpm Tabfe 2, Both the irjosi on bet ween
conductors and bet weeh: | hr ough- hol e$ are inp whi |l e
mai nt'ai ni ng good| solder} heat ¢ 3 d g Further the
ni ckel plating can pe—eprr+ed ~O—FH-0 S ed. 25 30 36 40
45 60 55 13 =~ HP 0{ 335|.565 Bg, . (eﬂr) 6 o o (lerr) (err) 30
(err),o EP 0335] 56p Bl (err)ﬁ(err) (err) 205 0 4 1- .40
04 | 0 pr PO~~~1g - s g ® ol >3
. 0~~~~~~00 U W e Ox 4i p 4 140 %
410 T'A 00 19 - g0 26 NZ <~ €11 1 W t
o a - LUJ[FU_ ) T0 1740 v 140 '
25 15 4 2 to] 4 1do0 &4 " ¥
lhO0 4] ~~~~~ ~~kPUS B 5 0 8 -®0 ol Ao
-] - L .8 . +
o S ~ -
2 2 n
0. -
' ' § § 1 ~
~ K- = £ ‘
0 3] . [4] (= ~N
1 o} : o
.2 "%‘. - S 2 -
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~ ") E z E --§ -
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Lo .:E ,g. 2 A
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- £ @
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2 2] w
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a5 - e -
' 6§98 w wl| & 88c! 8
gg 4] 91t al Sg¢9 9
2eys uS| 5%, wH| k33| 2%%
O $HO gﬂlﬂ g B~ --05'!4
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0z ‘M4 D -0

" 0R ~ *,
"J 3EU w* A 0 0 JO 8 t
. z0' 30 140 L,O .EP 0 385 565 B1 c 014
0% coo " . 2~~~~X0 A X '3 lJ 0
O4h 0. . 1.04 ' ... WJIl 105t 00 C4d 00
40 O. 4 — — tS—l—gd POOOL
00 -*.-' ',  44* K05%4
C- 24 Al 60~~p~~~~~~~~~ 0 -
oz . .- 4 t 1 ~AS 50 Exanplie 12 55 Oy a gl ass
cl-oth- e’poxy resinl: ﬁ‘ﬁ e contdining phlladiumchidride asjan el bdtroless
pl aﬂ’ng_cat al yst 144} a trade nane {nfd. by Htdchi Chemical Co
Ltd.), ‘a solution adhisi ve contai ninp NBR as a ngj or conponent, ﬁn
al kyl phenol resin eppxy resin, sili¢ta, zirconiuﬁgsilica1e as i nprganic
fillers, and palladi gncplori de ,was coajed and cuged with heatinggtp form
adhesi ve | ayers. { HBHP.O 335 665 Bi pfter drilli 19 t hr ough- hol es] at
prm ned positionsjusilng B punch p's__the resulting -gubstral i--mas—l—afri nat ed
with a photoresis | mfor electrol essiplating (Phdtec SR-3000) us]ng a
vacuuml ami nator, fexgosef to light ongpn-circuid 4portions, jand devel oped
to renoge non-expo poftions for & resist 9 %he cirguig width bnd the
Space ‘bet ween con orsfwere 0.@l5 mmed 1espect| e 5 @ The reobt
formed substrate d®pped in ﬁsolﬁl ¢n cont alﬂmng 55 off O 2~ahd 210
m of concentrated HASO4{and dilg %)Nth wat er Fg npke @ tdtal vol ine 1
liter at 55 C<or Jm npt es toz:he éalfly rougRe® cj rcuit flormi ng portions
sel ecti®ely, 2 (r DyfwWasning Wi t n ter and neut}alizatijon. Thei -
resubti ng subsﬁra’f s (i ppgdmi an Qi ctrol es&:m ckel /tungsten al {oy
pl ating sol uti@n ¢ [i s 98 3 ni ckel
sul fate -~ TldAallite SO'U tun%tte gg/ ite® sqdium& trate
20 g/iter sodi um Hygpophog phl-t-ae:s gﬁn dr with pHe. B atg93 |C for—8
mi nut es®t o forth aI g pl &t ed g £ dbout 2 Hhm t hi ck. Affter wasfi ng
W th water, th.g tyat é‘z al’bﬂb % tthe sa 8 ettraes copperdpl ating
solution as usgdeEx-a le 1 at, 70 tto form g ef platedq | ayers]of
about 20 | mt hgack. 3. sol dler resiwst vvaschreen pro ft el onﬁboth surfages of
the subgtrate excdpg f or {t he thrﬁmgh; lles and Qurged ting=t¢ give a
“a sanple of pri ted] ™ ing boagd. ﬁ)@rple 13 (2181 d;l ase cllot h-epoyy resin
| ami-nate containirg ppl | qdiumchlori @4 (JLE- 168, B} r fde Wanmg, nfd. th 25
Hi tachi Chemical (o.,|Ltd.), theZsane @adhesi ve & Qis¢d i Exjanpl e 13
coated and cured -vn/ith negqi 1 ng '
o g8 L -
= T 8% | g
8%« 8 S8 @ -
m| Bod B - :
33 MO H 0 Q ~
0 ed T 0P o_g _g"u 0
o @ 8e92 67 k-2
o] ()
g g1 8 -
. s, g @ .
® 8 8 o o
2 2 ~

80 -

Example 12 .

55

Oﬁ a glass cloth-epoxy reéin laminats: containing palladium chloride as an electroless plating catalyst

{LE-144, a trade name, mfd. by Hitachi Chemical Co., Ltd.), a solution of adhesive containing NBR as a
major component, an ‘alkylphenol resin, an epoxy resin, silica, zirconium silicate as inorganic fillers, and
palladium.chloride was coated and cured with heating to form adhesive layers.
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to. form adhe5| ve | ayers; After dr| | I'i ng through-hol es at predeterm ned
p05| tions usinng a high speed drilling machine, ‘the substrate was | aninated
with a photoresist filmfor el ecspolmsseybmtl ng (Photec SR- 3000) using a
vacuum | ani nat or, ~exposed to light and devel oped to formresists on
NOA- Ci FCWi t portlons .30 -Fhe resist formed substpate was dipped in a
sol ut i-on cAter diling n'ym&!i-hgesoﬂ p@ﬂ%m#md pgstignsysingfa pueahdaqss. tap restiting subsirpteyas
di | ut ed lepieateduithep Rheforgsist fim ferkelecolesst eiating (Photee SR-3009)cysingta 5@&"@ Igrpiator,
m nut e$ exepsetioniobtan Renciiryl perfions; @Elﬂe!e'omWP@WMP%‘P’@H%G@@W@EH? R p resist.
foll omed'hﬂg'%;‘is}é!’m"r?gw  SPRCRAPtAPON SARIUEIrs Wpra (0j15 B, EasPeci¥lNn  t he res btin
subgtfat e regf dl ﬂ‘b%fﬁte F'P'Eﬁde'gsa é?JBQP tH tE‘R‘E:q 5319 %E: 2a'ﬂdn§ SBY It i on

compri siy rmin wat :g{{wp Ota' el n: l;\;l.? '#Ef
b Sﬁgﬁﬁ T e ﬂf%sﬁﬁ ki D 1

[ter
about 010 jImthick. After wg :UbSt rate vvas d| pped in
the sane el ectrol ess copper mlﬁﬁilswgﬁesol uti used In Exanple 1 at 70 *
C to form copper plated | ayqreodiuntusgdiale 20 ?ﬁ@’ﬁ?’ck on the alloy plated
llayers. A sol der resist was |[sOfiasitgei nt ed jof #Beh] surfaces of the
resulting substrate except flgiedtnEYRophaselifn-h&) ¥Werahd 45 cured with heating
to giwe a sanple of printed wiring board. Exanple 14 On a gl ass cl ot h-epoxy
resin | amhpatos & 0o nsongnaRth e bisy plled layaeof(ebfut 2 GBYthick he sane adhesi ve as
60 used | afdonastylgaith vater shecsahdtrald wan dippatt ie dhevdain elacterlesscpopp@ plaiing1schutivreasi ve
| ayers.  vbéd iprExainpld § atitp ° Che toung bepper pisgeddayersrot disout20nim itk po sdlder eeist wasisergena
hi.gh s pawidted on [bbih rsgriacesc bfi thee substrate exgbmt tior dbecthugugh-olesriand cwred witht beatingpia @iveraesi st
film foorsamble ot privled whingpesrd. ng ( Phot.ec SR-3000) using a vacuum | ami nat or,
expc}s’ed to |I9ht and devel oped to formresists on non-circuit portions. The
resist PR T3ubstrate was dipped in a sol utlon cont aining 55 g of CrOZ

and 210 ml _of gElS?E; concer!}trat ed, H2 %2 ?? {adso %s t E

t-ot al | a Xygsin t
foral vl §$ e b
neutrali rill ohiGied %? obididifingd! ol P n\"-‘ahﬁ ess
cobal t plali, g?,, “j}drlﬁ WIGIQJTH{O %s@gﬂlﬂn rl?:ﬂe :ég%gboﬁg ﬁ@ﬂ%@fﬂl Ed:ﬁe

35 g/lt elﬁmrﬁﬂ U&s@b t/ 1ightGand developed-d ehlbt Bh no?l it pbiisoPhos ph 'te

gliitey . Whd ReskbitoAmdd subdited) wad dE%Q Ca fsatidiOcomaining &8 ¢ @f fort Mo bR tm lai at ed
| ayers ch.oné’dﬁﬁéiéd % SOMNahd difated with Water sbeashd iBke\dd thill VORING A ,litel BEE5S O 1 110 irted@s

di pped | ¢heinlt@lyFarigRoncirEitticr@ing Hortiche Bletively, Bilowad b @hstting @ith Weler aAEtbutralizdiimanpl e 1
at 70 *  C troenf 1hé resatingetstritb srhcdippea jnash Slecifolea® cabbitildkelalioyt dhetiagsobutiort doepdsirigal t
plated | ayers. A solder resist was screen printed on both surfaces of the

resul si-ng substrate except ToLpdufiondal OUIN- hq;oE:?“e;G and cured with heating

to give a sanple of printed \Mléi(él@ﬁor ard. Bx ier. 15 On a gl ass cl ot h- epoxy
resin l.am nate containing paldsa Gh gy Or | deydolghted §8) . the same adhesive as

is- used in Exanple 12 was q»%a.@gh%gmgm@d vz'gtgmeheati ng to form adhesive

| aygr rgﬂp After -drilling througt=trmot ca at—predeternrried positions using a
hi gh' th d th hot t
! e A i oé@ b wc%; phok or esi s
exposed {9 \TliRoahd: T e o et

solder resist was screen prmted on both surfaoes of the resulting substrate except for the through-holes and
46 cured with heating to give a sample of printed wiring board.

. Example 14

On a glass cloth-epoxy resin laminate containing palladium chloride (LE-168), the same adhesive as
‘60 . used in.Example 12 was coated and cured with heating to form adhesive layers.
Aftor drilling through-holes at predetermined positions using a high speed drilling machine, the
: substrate was laminated with a photoresist film for electroless plating (Photec SR-3000) using a vacuum
© . laminator, exposed to light and developed to form resists on non-circuit portions.
The resist formed substrate- was “dipped in a solution containing 55 g of CrO, and 210 ml of
-85 concentrated H2S0; and diluted with water so as to make a total volume 1 liter at 55°*C for 10 minutes to
chemically roughen circuit forming portions selectively, foliowed by washing with water and neutralization.
Then, the resulting substrate was dipped in an electroless cobalt plating solution comprising

16



The resist, fornmed substrate was dipped in a solution containing 55 g of
Cr2 and 210 m of 20 concentrated H2SO4 and di:luted with water so as to
make a tot-al volume 1 liter at 55 EPf0335B5MWInUtes to chem cally roughen
circuit formng-portions selectively, followed by washing with water and
neutrali-zati on. Then, the resulting substrate was dipped in an el ectrol ess

pal | adi um pl ati ng sol ut | on coniBEkiBénveEad et r a 'n%@ﬂgrlﬁﬂh umchloride 7.5

g/liter EDTA-2Na - -sodium citdte0 9/ 1 | alig gl a wat er

28Q:-g/-liter-hydrazine (1 ol e/ J;ddmmrh),pophosamm |wtegmeo} at 38 C for 60

m nut es- to form palladl um pl oueu Fayers m 91° LN S nthICk Af ter washi ng

wi 't h\wat’er, . th d|n el opper platin
with Hes({ 1 o 0 ers o‘? a.i?( Pper p 9

sol ution- as’ %e‘? sgt:)g §oh%£n as

about’ 20 Liyp, i Bdu zo k the

screen prig %.s‘ﬁwmc mson ek aﬁ i

t hr oughy, h&Hchﬁre@ ﬁi#ﬁrlgn ﬁto#ﬂﬂuteh%rﬂ Béard sarrp e 0 prl nte W ring
board. . 35 Exanple 1 a g ass cl ot h-epoXy resin l'am nate contai ni ng

pal | adi um ghgeitge (LE-168). the sane adhesive as used in Exanple 12 was

coated and cured with heating-to form adhesive | ayers. 40 = After
drilling thr @aghgies|cem-epbxypresht @ininatel comeininy pallbdiani Shioriilb IGE-168)) ity samp @ttsive as
drillings mesethinrExampié1t2 easlvostechdnd curad withehwhting teidrmvadhésiva lqybret or esi st fil m for

el ectrol ess phert dritligg (tRbeghdleSiRt PEOGIrmined rpgsitony asiogim hightispest] odrilling Jopoiies theo
l'i ght and d&#@tedwdammtéd)wm  plwlogasist @m forolectroless platingy(PheteaBiR-300Thesingexs yastum
f.or med subleminateresxppesd & lighicarid develgpeside form teaists ompeprdipuitgpoionsg of Cr 2 and 210
m of concenffPairesist fgpmesDsubstrate des @ireer NFOle“e?O“@tB'"&sS5tQ) ofiik@ and gtoami of
vol uge; ¥ | foneantraled HeiG apcliluted with WE‘P’e%" aPéO opeje %tﬁfé'rHOlE@P ! y'ter ekﬁjhﬁ v 3P minyfes to

f or ni ng po?"PEBﬂQ’ roughen Gireyitdorting portiong gel gﬂ ’%‘%’ﬁ g ¢ ang,pputralization.
neutral i zati GPP™ ¥R Egulting Fuosy g‘L’!Fst’i"‘?Pddg'lPB epliiegs pRidiyp Hﬂ@ﬂs‘f‘wméﬁ’"?ﬂ"ﬂ?ﬁ rol ess
gol-d - pI at.ing solution conprising potassiumcyanoaurate 2 glliter

ammoni u) chl ori de 75 gl |tettreminsmjhmml¢ridate 75¢gfter 150 gM ter sodium
hypophosphite 10 gAiter W ERTARN. 0 - 7.5 at] 9B809/@rflor 30 m nutes to
formplated | ayers of about|@mBogigwateri ck. 55 | 280afiteer pashing with water,
the substrate was di pped i n{hd&azingiemelelien r ol dss 8dfiigler| pl ating sol ution as
used in Exanple 1 at 70 IC to formcopper plated layers of about 20 am
thick ogs t Ra8Pt Rk 6DMnAEH Jorm Dalkilid Platotl RFérs bt 4@t 1361 @G Printed on both
surfaces of AR waSting withnvged Uk subdttat WasGRipbd nfie $it eldalrdldsg Bogper Matingt Beluticn b d
Wi t h heat i usgd iroEgingle 1atsS7PIte foah cippenpiatel 1ajers vigabbuic0dum thikk on tePballadRidbpl&éd
Bl Conpar akyers ASgiderpésist fasisc@ep printedp both siffecespl the ldduitivgsulistate atoept i@ tedivbughor
not conduchd'q-'fgnqtmedeﬁlb(beatmBwenism pitpintgbvidng bokddoy pl ating to give a
sanple & printed wiring board. . Conparative Exanple 10 The process of

Exanpl e. 13 lelBpeat ed except for not conducti ng the el ectrol ess
cobal t/ ni ckel - aIon atlngto give a sanple of printed wiring board. 10
I n the above 9'1’%5 % #ia, lagyinate, coptaining; pa'zd'% °’1‘9"d5r('cF't§§hﬁ}§rs&F‘P\?8h°s“’° as

rpl, es Qusg e‘;:%‘ GHres wih keptngto piive \RB gégaegd“ ———
d t . i d
'f ﬁg lliﬁrrber'ag . E >85' m@‘tvé;% g "é%:gtrrﬁ\ig'ﬁ' %jg%éﬁs&a@ﬁff ean \/\g?séngr?av cuum.

The resist formed subsirate was dipped in a solution containing 55 g of CrO2 and 210 m! of
concentrated H280; and diluted with water so as to make a total volume 1 liter at 55°C for 10 minutes to
45 _chemically roughen circuit forming portions selectively, followed by washing with water and neutralization.
' Then, the resulting substrate was dipped in an electroless gold plating solution comptising

potassium cyancaurate | 2 g/liter
| ammonium chioride 75 glliter
sodium citrate 50 glliter
sodium hypophosphite | 10 g/liter

© . 50

L with pH 7.0 - 7.5 at 92 ° C for 30 :minutes to form plated layers of about 0.5 um thick.
. 65 Atter washing with water, the substrate was dipped in the same electroless copper plating solution as
- used in Example 1 at 70°C.to form copper plated layers of about 20 um thick on the plated layers. A
solder resist was screen printed on both surfaces of the resulting substrate except for the through-holes and
cured with heating to give a sample of printed wiring board.
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manney ‘as described in Exanples 1 to 3. Electrolytic corrosion (EC) between
conductors, and between through-hol es (generati on of dendrite), 15 sol der
heat resistance and peeling strergp 03geses Beasured In the same nmanner as
described in Exanples 1 to 3. 25 30 36 45 50 55 EP 0 335 565 Bl The
resul'ts: are shown in Table 3. (err) 10 (err) (err) (err) 26 50 (err) EP
0 335 S56%ompargivekxsmele®7 On a paper-epoxy resin | amnate containing

pal | adi um chl ori de éLE— 14.4;, the same adhesive as used in Exanple 12 was
coat ed and Wapegesgiot Framela il Wes reepated preeRides 8f ogrdupting ds Slectipless MF'{‘T*BP"QGW flloy ng

t hr ough- IRBfingdo give §sampler %t piRading 8844 ons .usi ng a punch press, the substrate
was I\am_'r&gt ed W Eh a photoresist filmfor electroless plating (Photec
SR-3000j “QOPHHY & PPIE8Ith | ami nat or, exposed to light and devel oped to form
resists-on - Cj I CUit I L The resist for b i din
a-sol uti %Bgﬁgg’ %%L%e %&?&%YW _?1’(5&%{% " 83@82%&%@%%&%@5%&%%&

di | uteg Wit o ;épnprsgﬁ samfeé 1 108! i BortparditeExabled'd artd {0Pbatr-the

11 UL €5 oihdor AR e i o8 VB CambSehbd i iBid .1 A, iha o AR bR

fol | owed niafe U8 S, 35 b hiinbbPSSHro@R HolbkShis i Zodt ¢&BuctoTP§tefn§$¢b\letrdaﬂﬂin5tﬁb_t)s§ﬁ\5 ate
was di Ppeshnied as MBerbad'M ERanfids1Qb 8SS copper plating solution as used in
Exanpl e 1 atiectBlytic dorrbsionf @C)ThéeddR @bnddbiore Sdhd! LRMREE Hhofes gdRbrialitn Cf -denthi@))

t he suBsisoiaér host@ssisthddund pbelingistrefdte wire Aleasured i B Sdmddmarinbr @ destvibiddi i Bxamples

cont ai ni nge& hypophosphite as a reducing agent (Blue Shuner, a trade nane,
nfd. by Japan Kanigen Co., Ltd.) at 70 * C. After contacting with a SUS
brush in this plating solution, the substrate 15 was conti nued to be di pped
for 110 minutes to formnickel plated |ayers of about 5 a.mthick. After
washing w th water, the substrate was dipped In the sane el ectrol ess copper
platifig solution as used in Exanple 1 at 70'* C to form copper plated

| ayers of 20 umthick. A solder resist was screen printed on both surfaces
of the substrate except for the through-holes and cured with heating to

give a sanple of printed wiring board. Exanple 18 On a gl ass cl ot h-epoxy
resin ¥ami nate contai ni ng pal |l adium chl oride, the same adhesive as used in
Exanpl'e 12 was coated and cured with heating to form adhesive |ayers.

30 -

36

18



Af t er “-erI I"'i"ng't hr‘o'ug'h- hol es at predeternined positions using a high speed

~drilling- machine,

the 25 formation of plating resists was conducted in the

same manner as described i n Exanpkro0335 568 Ber chenical ly roughening in the

same manner as described in Exanple 17,

the substrate was subjected to

formati on of copper plated |ayers of 1 u.mthick in the same manner as

-descri bed i.thepssy

sol uti-on cont ai ni ng

hﬂ"?" in Pty 3.

.88

are improy_ed remarkably, while maintaining good solder heat resistance and pesling strength.

19

the substrate was di pped in an aqueous HCl

01% of pal | adi um chl oride for 3 mnutes, washed with

wat er, dipped In a solution faor 5 ninute and V\ﬁshed wth water.
The 30 resulting s was &i ppe® |'n. an §icirol ggs - dl ating
sahut i'dn (Shunmer S tradeﬁnanp_,, hfd. aPan Khni gden Co.,| Ltd.) at
. 60°* C for 5 mnut rm begon Wg(:(el pl gt@dil ayers of 1-.Am hi ck.
Then, the substrat pped 4N & pane ePect ol ess cqpper pljati ng
sol ution as used i e 17 at ¥|Cto B copper I ated lfayers of 22
u.mthjck. A soldef Was screen printed onfop ¥ the
substrate except f hr®wgh- hol and cgned vvlth hed |ng tq give a
sanple of printed o] 35 bar at i § S anpl @ 13 The prjocess of
Exanpl e 17 was rep ceédip gor BB jting BB ptep Bf ©
‘et ectrol ess ni ckel ﬂ.§wcﬁl& ng onByPt he c@per] g to give a
sanpl esof printed R &ED i ogned sanpl es of
Exanpl es 17 and 18; or width
‘and t he sapce betw uctor® were ol e
di aneter was nmade p. 6 and tge nunb de 200.
Conduct or patternsjwerje~npde |E§:t hessa anples 1
0{3. ¥l ectrolytic|{corjosjon (EC) betwe
thr%‘ugh hol es (gengraty on] of dédrlte) e manner
as -described in ExpnplgS L TO 3. 1he g merarT om obser ved
using a mcroscope|lw tih npgni figation gf 100. &The own | n
Table 4. 50 55 20 | HPnO| 335 586 Bl Thble 4 §xatpl esy .
Conparative Exanpl g 1474  § ¢ o 18 Elctrol ytic
corrosi on After J00 jrs] No chgnge No change w Resi stlance val ue
was ‘bet ween conguctors z = N .
reduced by 50% ol0 ' e Aftgr $00 hrs No changp
Resi stgnce val ugl was [Shoft-cirguited feduced®byj10%QEl ectrolyt]c
corrosion  Aft 100 |hwsi No ch?ge|= FI i ght Ig (o[ =nera$ed at ch generated
~from-bet ween t hrough- Teb o cpt hode pide
cat hode ‘si de ' (gene a®ijon bf dendri te) 16 0 Af t er 300
“hrs slightly gener &t Cenher at hranchedly Eﬁ d‘?u&g,en_e_r_aj_ﬂd‘ at cat hode .
si de- 3from cat hod¢ 8ilde | bet wegn -cond ict or s As ijs clear from Taple 4, the
printed wiring boafjd¥ Jobthi ned By the )rocesssof t he $resent 4nvention are
20 ~excellent in ngt deflefiorat8ng i;nsyl atingdpr ¢pertPes phnd $uifable for
. form ng hi.gh density ripg. A &ins 1.|A procBss|for Producing a printed.
Wi LI ng _board, which coppr|ses 2 2 N
) o
g ] -
-‘:‘l B "g @ 0;
] (= .
* Q Q ©
= = A
-y g ]
Qe ] n ] 0 -~
og M Hl 91 ] - 58
ZOoNLS wa| 38 wa vl ©»
§a3c 3ol §5.82| 8 i 589
8843 93| S53U3| S§us| $id
B 8| $3&
29 892 28T | &%

. As if clear from Table 3, both the electrolytic corrosion between conductors and between through-holes



-25 . (I a) form ng .an adhesi ve | ayer (6) cont ai ni ng an el ectrol ess
plati. ng Gat al yst .on surfaces of an Insulating substrate (1) containing an
el-ectrol ess plating catal yst, . (iEpb)ssess Bing through-holes (5) in the

resul ting insulating substrate (1), (iii-c) masking portions except for the
t hrough-hol es” (5) - and CII‘CUIt form ng portions with a resist (8) for
el ectr olEssepipl7ati ng, 30 . “'(iv-d). dipping the resul ti ng substrate in a

cheni cal rougheni ng sol ution to selectively roughen the portions not masked

Wi th-the r@spgere-epxy g iaminglesatiping pRladium ehlorisie&E-d): mwaﬁ’eslvma%ﬁed in
el ect'r ol Fsaraple;1 3 was|cogle da"’t"f’ﬁ °%U"‘Lh°?‘!5‘ﬁ“tf8'"f‘?9f‘?ﬁ"ﬁ|"é’k’§l pl at ed Ia ers on the

G 1o g s oy e e o
[ ouabEn o M? ‘é}%@’f plagt f@lefsrf'apf ihory o000k omng e ua'%w ?f;% axpiob 1°da'§'@' o)
conduct - 38‘?) m '°Si8ts

process fﬁ’cj'??%;l §rme d%:l igre‘gmwgg in a Ickel &Lﬁ}ggﬁsg ?)210 '(01)

*?

(ii- b
(1), 40 4 4 g Ot .atyEe i A i = i
roug heni ritils| %ﬁhﬂé@oﬂﬁbn%@m&:ﬂ ® a%%&ﬁ'sﬁuﬁéageﬁt' (Biué Shufias 4 rBdb Mk Lrhd by
except f@panlkafigbn QU DS A comaing wiCaISUS brasHTin ¥Gs Pting is6iAn, Whe SubskrateeSi St
(8) TRr vabe6tindesse MbmkidA0 minites o MinDAEKCDHEIajeRLE abdutBLACIERI RAdrwabiingl N an
el ect r ol vith wat, tHecubgurata twas Gipadl inithe 8iimé Gledroles¥ coppk Pibting Isaiita at assa isEx@gdplean t he
r oughen et 7Qr@ i ifadin Soffpé) plated layeessdt @alumititick. A balder esistotas 6B9an peifited drbboth surfaceg ofl - f )
di ppi ng thehsmbstiatpleateppibicthetirogghisoles atdecured with heskingctd givé @ sanpteo pentedpfitngibngd.
sol ution to conduct copper plating on the nickel plated layers (3). 3. A
pro& s ExeoRle 88 ng to Caim 1, wherein the nickel plated |ayer (3) has a

n

form 09
oteed st il ie};a'aegse% e

t hi ess of 0.5to 10 u.m 50 4. A process according to Caim2, wherein
t he ni ckel 2cgagg) cloh ?"V(' jn [aminatg ?ﬂ?’@%@%’g""&' chjorige, the iﬁ“ﬂj"q’??s"ﬁ‘ asA'qu Bcess
for -prod 1%\‘” r°P ﬂ‘d\ﬁPPﬁ’ﬂ ‘5‘9&“%?‘@??‘"@ BB ses (|

adhesi e cipgy T migeq patfony s iliyg "vfrﬂmeb)*he

ari 1190 83149,,. o reastsgggj °<1';nt é:mezam;ma 2 ¥ NERTLT |

(ill-c) ;J@f Aﬂgf(ms E &% h-s N .J;% o
form ng 7 eous rso tanifig 6,01 wum\chi¥idé/or 3

di ppi ng :hhﬁ‘esf iﬁ d fbe@ Hef E‘Jﬂn&ﬁ or ESQH ”h&sgwa% dyitnOfatd rOThe

sel ecjg Vreiu)fmﬁ Q\Ibgmwasm?ppﬁ@ fnt dnQibStrdlal nidisS Kisthhg \Sbititlan Ré?nﬁmér%‘ﬂ-ﬁt a tréde:narhd, mid. EP O
335 565 g§liapan Kanigen Co., Ltd.) at 80 C for 5 mikuBsfiq foknEhdrdn nlcké) IpRitedl 178 611 195 thick.

Conpar at i vmeExmalbetraiJwas dipped in the same eledifbidst EdpbérPrating DILGEN dsQSedIR Exavipie 7 100
hrs No - cétamg®to foriNaopdanplated layers of 22 um thi€Re & isGidieR R3ist Wedlstresniifited &1 bdliesuriaces of
conduct ahesubstrate except for the: through-holes and cured with heating to give a sample of printed wiringcbderded by
50% - #After 300-hrs No’ change ' Resi stance value was Short-circuited

r educed Goppaiie ERtrepis 10l yti ¢ corrosi on After 100 hrs No change Slightly
generated. at Mich generated from between through-hol es

cathode si (fee process of I bt wasrprpsted g¥cnelfertamilingghe Hemelcpadugting electroless nickel
1\4 plating and conducting only the copper platm give a sample of printed wiring board.
N 40

In the above-mentioned samples. of Examples 17 and 18, and Comparative Example 11, both the
conductor width and the sapce between conductors were made 0.1 mm, the through-hole diameter was
. made 0.6 mm, and the number of through-holes was made 200. Conductor patterns were made in the same
" ppanner as described in Examples 1 to 3.
Electrolytic corrosion (EC) between conductors and between through-holes (generation of dendrite)
46 were measured in the same manner as described in Examples 1 to 3. The generation of dendrite was
" observed using a microscope with magnification of 100.
The results are shown in Table 4.

B
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After 300 hrs sli ghtly generat ed. Generat ed branchedly Bridge was generated
at cathode side = from cathode side between conductors As is clear from
Table 4, .the printed wiring boardgpopsss sesdBy t he process of the present
i.nvent i ori are 20 excellent in not deteriorating insulating properties and
suitable for-formng high density wiring. Claims 1. A process for producing
a printed wiri ng board, which conpri S e JatikiA (i-a) formng an adhesive
l-ayer (6) containing an electroless plating catalyst on surfaces of an

insulating substrate (1) containing an el egidfplesSs plati NYcsatartiveExamblé | - D)
dri-kling -fhrough-hol es (5) in th¢ resulti ng i nsul ating sufstrateq(1),

(ii r\\/c)5 mgski ng portions except fror—tte—thrquyirtotes—(S)-|and circuit
formng pertions with a resist (&) forelectiraless hlatindg 30

(i v=d) :di ppictglytdrerrosimul [Aftaglos b No ctlemgei N A oheimngal r ougljBesistgcesalievasopn t O
sel ect i. vel|petwemn gbredactdrdie porti ons |not masked |with the resi dtedfcdd by §0%.¢e)
di ppi ng, t e t hus treat ed|AstedB890 hist| Mo ¢hangen el dEbsistdncesalun wak ¢ Shogicituitery

sol uti on 4o form nickel plated I yers (3) orjredhesdbpt@fened portions (7)] not

masked wi EE@&B@HJ &ﬁ»bs?&n ( or ﬁﬁqrsq Tﬁa)h ed! PpI gﬁbh&%naﬁggﬁl pllj&tg%psm pt e
in an el edhdrpd eﬁ%ﬁou% plating{sol ution-t cé‘tﬁH& bigd COppééathodé”fide
pl ating ongbmration & sﬂdn{a} At ed Iayq=rs (3) 2. A process for produm ng a

printedswiri ng board, whigr T formTga esTve

on surfacds of an insul aﬁ%ﬁba%ﬁh% 3ip '?;tg ?Jd {P’“" G%WFWQM GOR M8 °'f‘f8¢
(5) in thédresulting inshlating 4§ 9d ode side ‘?twer?"*x’ A by
the resulting substrate in a chem cal roughenl ng sol ution to roughen whol e
surfaces, (iAsicglearhioriiTakie fdiretfritad wisRg bqatds fobteingdey thepronesshof e peeserft Hiverdiondare

ci reui t20f excaVentyn pesidetemmatinguinsuieting pronsities andgsyitaplg forddraving high densitypfidngi ng, (v-e)

di pp\*’ng the thus treated substrate in an el ectrol ess nickel plating

sol uti on CHB™Hr m ni ckel plat ed Iayers (3) on the roughened portions (7) not
masked W|t t he res st ' p| ng the nickel plated

substrated ﬂ“(%?

& §‘°’ paLshwh
e hdb on | nda ety 1 % Fﬁg'& i : o as oy B on SRR e, 1
wherein the n| a|ng 9333? af‘éﬁf 0.5to 10 um 4. A
process accor 0, ,e ces ro uc ngﬂ,glgg)\éﬁigns(@&. ahggstgg,

t hi ckness of - p, rn

board, gyhi ch Eubﬁr?gsth 'res@l)ingf é?l[)ma{agn %Qh@rﬂi@@ %uﬁﬁ‘en‘n&)éaﬁtlo‘: % séiU%tlv%Hrrf)%Gﬁthgf
an insul ati ng poii&te inbrh&kdaMith tHelrdsisegg),dr i I 1 i ng t hrough- hol es

resul ting i nsw &)ldppllg Hieltkst84t6d $uBstiateTI an electroless( idkbi- pra}mmmm 4P nicked Plited.
except for thaaybrs3)dg the sugmed fortionsih) wot méskbd withhelesis (s)anal ons with.a resist

)
s

(1)

(8) * for el egifahpping thpl ridkel rptated (subsiratp irdanpglachiglessizeppeesiating soigios tdhduat @ppean. a -

chem cab rougiplatingxy teolicksliplatedtiayersdd)ect i vel y roughen the portions not nasked
with the resist (8), 21 EP 0 335 565 Bl

(err) (v-@&) Appegssniyr producing s pfintdd wiring bbad,rwiick compriges aqueous sol uti on

cont ai ni ng pa|(1-abrprmrn9|aoméheswqﬂmn}@enis?aqvgowenswe@msv shigie Hubstrate in a .
re_duc1 n agenttié_?é’&'}@?i&ﬁ%%%t?&sﬁ:mr qul?gnqwggzggltzg{fgg%@r%%a&ate In an
el ectrdPess pl fﬁ"ﬁﬁg %\Z priRess.

al I_Oy, cobal t ,f:;' e)le'Bm 3? P°'§‘T"F Foivatater: (k ?% hogs ( Jc'rﬁu'ht?%'l?r"@m?’llfevf'@cﬁm%% @ he
roughened 5 di 9: E&d §t¥%§e m\%gl }o ?s <§<§l ?attm o)ut«onalf)q?rrgu\{mcké 8%?

di ppi ng t he t%&i ra}dpé. ok ) AR mlGH WrCihE e8] i on
to condyct CORRAdipping the nicksl plated substrate in an eleciroless copper p|atmg solution to conduct copper
plating on the nickel plated fayers (3).

3. A process according to Claim 1, wherein the nickel plated Iayer {3) has a thickness of 0.5 to 10 um.
- 60 4. A process according to Claim 2, wherein the nickel piated layer (3) has a thickness of 0.5 to 10 um.

5. A process for producing a printed wiring board, which comprises
- (i-a) forming an adhesive layer (6) on surfaces of an insulating substrate (1),
" -{ii-b) drilling through-holes (5) in the resulting insulating substrate (2),
55 (iii-c) masking portions ‘except for the through-holes (5) and circuit forming portions with a resist (8)
-for electroless plating,
(iv-d) dipping the resulting substrate in a chemical roughening solution to selactwely roughen the
" - portions not masked with the resist (8),
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plating on the plated layers. 6. A process according to Claim5, wherein

t he aqueous sol ution contains pal | ##o385i58881 n a concentra- \]M“‘lmlm,m(um “l“l
0.01 to 0.6% by. weight. 7. A process for producing a printed

whi ch conprises-(i-a) formng an adhesive |ayer (6) containing an ¢ -

el ectrol ess plating catal yst gms surface¥bls#4 an i nsul ng substrate (1)
containing an el ectrol ess pl at ng catal yst, 15 ekl 1 b) drilling

t hrough-hol es (5) in the resulti ng substr at Bampled | - c) mas ki Giinpaiivel EXakple |
except- for|-the through-holes (5) pand circuit form ng porti ¢ns wi tjh a resj st

(8) for*del Lectroless plating, (iv-]| Pt ' Substrate In

chemical rpughening solution to selectiyely oughen'® he poftions not mmasked

Wi th the r[EdcBélytic@prrosion - e)asteti1ppihrs N dRéngb hUS | N@éHafigd SUDST I fReRistaficedBlue was

el ect r ol espoeplesd ¢onducwad utjfi on to fprm pl ated ljayers of a ni J:rbdﬂcecawmya.
cobalt, a ftobalt alloy, pakéra00 ks)NogphbrgeOor a |Résistancecvalud @asc §Shotirapitgdi Xt urle

thereof i L h nickel on the rougheped portion re@ti:)sdnpw%rasknd with the

resist (8)[g ar Wi oPrat e gss
copper pl a£ lé{}gﬂgﬁﬁ&r)ﬁr}s mﬂécrggodﬁrp Jﬂp & pl 4 ‘fig%&%jﬁhr% h%gije?a?edfgh b5
8 A procesfgg g,rat,dgrop g,l,tg)q a printpd wiring b()ar I ch co prises (| a)

f or m ng;san| adhesi ve | ayerf6r—eertat+rAg—eai—geet+oless—ptpt-rg—eatalysH on
surfaces of an insulati ngAﬁ‘HBgQ'?’& 5&9 '&9“‘8@?‘?@ {Sonerated brenchedhy. {Brigne was %P%t?ﬁg
catalyst, (ii-b) drilling throughl#heathode sids ||tpm egihogesids { i thetena eandyct
substrate (1), so. (iii-c) masking portions except for the

t hr ough- hol ess.isZearctosh TdbleGhlthb pfiMéd Wit Hotras bistdied \by tHe procks3Sof b pteSent InGdntion are

el ecgi:0boe Ssxcqiibra inl nog detdrioratir) insilialingi progertiébeant edablé forl@rmsingiggh dbhsity witing chemi cal
rougheni ng solution to selectively roughen the portions not nmasked with the
resi st (8)Glaims-f) dipping the resulting substrate in an el ectrol ess copper
pl ati ng solution to form undercoating 35 : copper pl at ed |layers on the
roughened TooAtPreses ierpjodueho aprpigled tiring bagrd, weich eogypdses (8) , (vi - e) di pping the
resul ti#g subs§pafoming,anadhesive: jayes| B)seoniginiog an qlackploss Plaing G%W‘Yﬁﬁ op Furiggpsyof an

ni ckel plated ¥ ’1‘955“ tedf) comainingeaiactoless Riging saglst Iayers and (vii-f)

di ppi ng the re‘g d b-holes: (@ in e rsulting dnsplating & @g | ati ng_sol ution
to form copper ?ﬂ% '8?%”?9?} f°6ﬂ‘°ttm%"ghf‘?f?<se@ a5 i f?"&?& partions ywith g resigt ()
d ti | t d
processacco ggqgi BT Rl U U U
t hi ck f
| CKNEsSs 0 g@ ?% %Fﬂg?rb?ecf}&e %‘LE‘? ﬁg (ja[}t.oﬁ 4 foEt‘? hi?ﬁe&lin%mg .

el ner gedruckt,gﬁ,, Qpignqhy}maéh fed

net, daB man - ALE LALyeaah QR W of “
ent hal tgnde Kl ﬁggﬁ h?cﬁé@blatg;l &e@). Ooer f PAc r?('an sPE%spQF(igg&F'géroeﬁrcgdgg & \Bbor

Substrats (1), das e| nen Kat al ysator fU die strom ose Plattl erung 50
enthtilt, di hdﬁfcess(fd»ﬂprdﬂ)lcmg’h wiakd WRikglbdatewmad@mbagt | er ende Substrat (1)

Dur c‘hgangsl ocC h@+a) (dopinge arindaibbeivie layéd (6)i on Girfad el df @n inAllligEsUBSEIRIT)I €

Dur g‘hgangsl oc hiHb) driliing thraligitthaesd$)rethSelsatiing insdlatpg wubsedtei@p St ronkrel s bi | denden
Teirve, Mt el n@ind)Ripping the(r@)itidgGubsiats isd chemicalseughinitgtsbiatioe o neghln etds, suffaces, d)
das resul ti er efyc mBekingt rodiony gxcept fop the worigh-béies (Bludnd zindvit duming) pertians avitic A resistifén
die mit dem Refgi @qctrggss plating, (8) nicht naskierten Teile selektiv

auf zur auhen; (Y=byiPRingthe fug dupstrate iy ay-alactigless ricks! plating geliution ¢ form gipke! plated
strom ose Ni ckY @c‘?"ﬂ?ﬁ’ﬁ ened RErRME U | "°Wﬁﬁk33d‘f'th3@ﬁes§bﬁ?éﬁ'dauht en Teilen (7),
die nicfit nmit q ej‘%%b yafe i jap glectigloss PP Rlefngetolyficyste epndug| copper

_plating ont encke pl ers (3).

3. A process according to Claim 1, wherein the nickel plated layer (3) has a thickness of 0.5 to 10 um.
.80 4. A process according to (_}Iaim. 2, wherein the nickel plated layer (3) has a thickness of 0.5 to 10 uwm.

5. A process for producing a printed wiring board, which comprises
- -(i-a) forming an adhesive layer (6) on surfaces of an insulating substrate (1),
(ii-b) drilling through-holes (5) in the resulting insulating substrate (2),
55 (ili-c) masking portions except for the through-holes (5) and circuit forming portions with a resist (8)
-for electroless plating,
(iv-d) dipping the resulting substrate in a chemical roughenmg solution to selectively roughen the
portions not masked with the resist (8)
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ten (3} zu bllden und daB man 22 *~ ~ ~~E 0 3316SB

1 1111711 1111111111111 | 111 liii EP 0 SU565B81 _ u‘mmﬂ‘“‘““l\l“‘“\
* C . L .x S (vi-f) das Nlckebpmlmtgesme Substrat in eine 1% wos *
‘di e stroml ose Kupferpl atti erung ei ntaucht, um auf den

Ni ckel pl attl erungsschichten (3) el ne Kupf erpl attlerung durchzufUnhren. 2.

Ver f ahr en zufv-gHdipringethe vgswifing isybstrateyio @n aquieoussolution p@ﬁmlrmtm@dbmwna '

Schal t ungspl &th) eippingthe respitingeilesirplo in apducig agent solytian, daB man (1 - auf den
oer fi chen efvirgl dipring the thum destedswbeatede an e'&‘;""@%léa‘!@ aplefion tafatm ("B‘?d yore gk |
(ii-by in dagc%wrcw 8fl¥nepbal, §&P‘Pa§raﬂwdea“%tgp'at°'ei')m‘m F'Ef?gfa??g‘g? sugheped 5)
ei.nholirt, - (i ‘1"'°Bs gnaskod with the reslstdB)and g

Auf r auhl sung‘; i), ff ® th '?i?"es"@ﬂ?&rf’f 5%9'813'&9?% %?B?Pé H"%{Ef?'t’j“%“a‘% ﬁ‘%!‘H“Ct fepper

(iv-c) Teil ePNBoYERE ?ffe Dur chgangs!| 6¢cher (5) und die eine Schal tung

bzw. ei ngn I e

Stro m,oog% A g%@%@&&n b c‘i’a"r‘rﬁ% WFL‘?A é}x? Haud v}ssosglgtﬂaﬁ ggfstp%hagﬁ.g\).?,{s. ?ﬁ\%eeth-e
Lo-sung fUr -die stror’rfos |ckel plattierung ei ntaucht, urn auf den

auf ger aufit Qiprokeds! f@rfbrcfdz&mg irfateB Whild bddd, wHQTRoRpMest (8) maskiert sind,

Ni ckel platti ﬁﬁ LRARRE B Glitesit® Rydr 38) Edtaliin %rhlecmsqﬁﬁr\d”%ﬂs@ on surfaced ¥ arf )
das’ Ni ckel - pingidiihPéubralDchitating dh dicidest BRIHY Gathildi, di € stronl ose

Kupf egpl at t i’ @) diling itHidughtadMs, (5)iithé ksulbhg Budvtrati el p attier ungsschi chten (3)
ei'ne Kupf er pliid) irasking ridhe 6xBept! fok e atitougB-holdéos¥ bl lciduit findiig Aotidas witha desistkgdur ch
gekennzel chnet electtalBssdhtating\i ckel pl att| erungsschicht (3) eine Dicke von 0,5
bi s 10 am hagv-d) 2iibping .the\lesultiag sabstratatha Atesiinalioiighgninglisotitiorclo sgledtiesiy) ropgieh et |
daB di e N ckedrjpnsinat masked gitlsbiresitt (8 3) ei ne Di cke von 0,5 bis 10 am hat. 5.
Ver f afr en zufv-ehigicping e g epted subgfeatiy in @k plesiroless plating Iselutior: tohfrm plated layers of a
Schatt ungspl eigheballoyipebaitc i coleattealieyz prlledium.ZpId or a wixfure tHeredf PR A nfixture dheyechyith den
Qver f | achen @ipkqkan thesigpghened perions &) matmagkad with she sesisb@)prshschi cht (6)  bi | det
(ii-b) in dadi) diepirg 1"@%(!’@‘*%’?*’%‘? dhefeelesiypiessrcaprep pinting, solutag 47 GAERE 5eRPeY 5)
ei nbohrt (|P’P‘"’8)’"‘f‘8lp|a@ aé(?fggenommn di e Durchgangsl ocher (5) und die eine
Schal f %zw el.nen I s, Dbi Lde wﬁgh Telle. mt einemResist (8) far

prodyc iripg
gggsﬁrag Sl oﬁ?iéﬁgé‘lé Q.% erﬁ g an GIQTZg)p.a%ﬁqsc;@ | Shens

(8) nicht mag iggﬁ ss(g, ,g: Lye\g ";sﬁ,@ REHA traté yg) das resultler ende
Subst gat in @d é?‘?n x@é]ﬁbr% B-ﬂ& SY‘QaQVclr&ﬁ fdn%b' DSHichk Wit fdafet ﬁa)
(VI h)- :das r ggsibdirb Ko, Subst r at Ldsung ei nes Reduktionsmtte
eintaucht, (w-d)- dﬁoph &Sre&ﬂm@%h@a&e Imt Ec@dtve%t foadhehif SIUB6h toQBaTely HugittinGne
strom ose P aarﬁdneﬁamgs;ehmmamsws.st@m Ss Pl atti erungsschi chten von

Ni ckel , el nev-rNdiphing the gésailing ghbstisRlinlah electiolbes cdbpdradidting: gt CformParidbrashking
ol d - ea:ler ei topper(Riaradsaykrs on tha vaughened pafions (T) it nasked withcthe desisti@® (8) naski erten
auf ger auht en(vifeidipping 2he iesulting rsubstratel irdarBslextrolegs\ridkel-riafingl solutisrotopfbrat tickek iiaed
Substrat in ByeeE)asteepdbrepatiol eopear lagers.@s® Kupferpl atti erung ei ntaucht, um
ei né Kupf er plviit) tdipping ithg reayftingjaubstratesin @n eleciolpssseanper plating 9luliente (TUIGPRPAY platedt 6.
Verfahren naBYP’%ﬁ?s?!’r‘m:Nc'S' plifeddaer{dgekennzel chnet , daB d| e vm Br| ge Losung
Pal [ d‘i um onen i n einer nzentrat bon von 0 01

bi s th~lt. 7
Platml g) Eﬂ% has a thlckness of
gﬁagﬁt‘zﬁgs?ﬂ gkl g@a&%ﬁ“ﬁ%wa&-wﬂws ofﬁ%“%bw i,

Patentanspriiche

45 .
1. Verfahren zur Herstellung einer gedruckien Leiterpla_tte bzw. Schaltungsplaite, dadurch gekennzelch-
net, daB man . '
(i-a) eine einen Katalysator flir die siromlose Plattierung enthaltende Klebschicht (6) auf den
Oberflichen eines isolierenden Substrats (1), das einen Katalysator flir die stromlose Plattierung
' enthilt, bildet,
S (ii-b) in das resultisrende isolierende Substrat (1) Durchgangsitcher (5) einbohrt,
(iii-c) Teile, ausgenommen die Durchgangsidcher (5) und die eine Schaltung bzw. einen Stromkreis
bildenden Teile, mit einem Resist (8) flir das stromlose Plattieren maskiert,
(iv-d) das resultierende Subsirat in eine chemische Aufrauhidsung sintaucht, um die mit dem Resist
66 (8) nicht maskierten Teile selektiv aufzurauhen, _
~(v-e) das so behandsite Substrat in eine L&sung flr die stromiose Nickelplattierung eintaucht, um
“auf den aufgerauhten Teilen (7), die nicht mit dem Resist (8) maskiert sind, Nickelplattierungsschich-
-ten (3)-zu bilden, und daB man
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45 - - net, daB man (I a) ‘ei ne einen Katal ysator far die stro

Pl at t i ér l,jng ent hal't ende Kl ebschicht (6) auf den Qberfl achen em@wm"m"mmm
i sol i erenden Substrate (1), das eEij‘aag@‘eglmsator fU die str

Plrattlerung enthalt, bildet, (fl-b) in das resultierende Substrat (1)
Durchgangsl ocher (5) ei nbohrt 'S0 (il-c) Telle, ausgenomen die

Dur chgangs|-dcivel dgsSyickelnipttigite Sitistis -remmmsumgumwomme Kurdsrplasiieiyng jeintalyéht. denden
Teile, mt ei#tderdigeiplatiprangssaichten@) einerkyrteplatiemngdudnayidyermaski ert, (iv-d)

das resultierende Substrat in eine chem sche Aufrauhl 6sung eint aucht urn

die mit demY R@Tegtz“'( WStWP%?'"ﬁ'rﬂS‘:kMﬁe'ﬂ é?lfe"P@F? B2 Sehwltynpsplalin dadyen gRIANNZeIgh- )

LT R

Kobal t, ei ne;Tjil Fﬂe Jeéef' "er % Efng heg’ dayon

oder eines Gej ”e é’k&"e ; m'scf h e s"n? b F?es lgtgefag)

maski egfen au rT@l‘té E& r?ﬁi QJZ)c

.585 Bl ? den TelleB:\?t einem Reeslst (8;‘?7; sitjifjli ﬁ Wi %%i r T GF%@SGS

so plattierteqyg)Bal dlentddefs! SBsthat L6 ngHhrSdied LtFo %kMeﬁf lsflalidn kN g
an%si (é)tlﬁdsﬂé&%iﬂisﬁﬁm ®iHgsschich-

ei ntaucht, u ”h.ﬁ H&Eauﬂ'jﬂfxﬁérpi'eﬂéﬁ e aw 'ﬂﬁhﬁi\ﬂt de
durchzufd]renten(s)}{g ahumida8 Wlan Her st el  ung ei ner gedruckten Leiterplatte
bzw. Sghal t ungsphsst Niskel-HkasdHs Shbsga eaRZElsGiy fir e stromioss Ripferplafbrirg Rintauct Jure!| ne
ei nen Kat al ysaif @én KithelpBitierusgssopichtors @) dtecKuplegiatiByngdirdnaltiresnde Kl ebschi cht (6)
aut den Qoerfl~chen eines isolierenden Substrats (1), das einen Katal ysator
fU die skr&naifahme ridbtafbsperctrg datotch fgekennzélohrsbt daf kie BYickelnlatierangsesighitt (Bleeimnde

i sol i er ende Dighd winOht big ID)unDbat.chgangsl cher (5) ei nbohrt, 10 (iii-c)

Tel | e, 2Zausgenommen di e Dur chgangsl ocher e%n und di e eine Schal tung bzw.

ei nier St rbmifpdaheen iarh Anpeish Pe pedurch gekenseeiehneRe SRk glie(Migkeiplgjtiertngsschicht da ¢iess e
Plattieren MigskyesOS b'ﬂ"\ﬂ"éﬁ'atdas resul ti erende Substrat in eine cheni sche

Auf r auhl 85un e| nt auc dem Res nmaski erten Tejl
Sol okt v & ﬁgrnﬂerwwrs 7inea Sediceh mem e SEpLiosR At (At HLORGRRREPT |

di e stfo n10§‘8 einta
Unt er schi cht - egﬁt? %E %}%ﬂ:&?ﬁiﬁ % Ch‘ms) H8h Resi st (8)
maski er ten au deon @aee i e ef?\ i %§H'e‘ide%ﬁ
Substrat In ey %ua bherihéltt @.rﬁae e s P G2k el S,
Ni ckel g attle(.wa)gﬁ§ %ﬁé& Béng a;KH&inﬁﬁuﬁ‘&l%'rﬁMeﬁﬂRJslét

bi | den, und d@n,mmagmgnb"fa"ega&wm}ameﬁrende Substrat in eine 1L6sung fUr
die stron 0S e (vkg) PdsarbultiareihdecSubidhgt it biié PanadiimioniéiFenthditende wisrige LEsung eintaucht,

Kupf er pl at t i evui)geseiitRivhdnsubdat idle LBaung Rinsdmidpittiaisinitels wngacthi chten (3) zu
‘bilden. 9. Vepfi-ahrde st delandeits Subistiat B, eitka Ubsucg fily aiec strvmidse IPraisrungl afftadihe um
“Unt er sehi cht - Riatiérengsschithtere rambisiet leineh Nickelipgisunge Kidalt keiner ddabaRtlediedongs Palladium hat
und daB di'e NBold etigsleines Gemisahesdavtr ahten(riht wit dem Besidt ¢8) weskisferbauigegauliten Teilerhat .
26 Revend| oat kwhildent undgaBesa6 de produclion d' une carte de circuits

i rrprl m-s, qui (V&'dh‘éﬁseﬁ‘?cp'aﬁ{aﬂe Sybstrat in ginpdPsupe U dignstropiger: Keplepiaiineg jofntapel, um
‘contenant un- ea? 5‘!%@?5‘?9“’{58&?’ dP‘é"'H'&?!mgs%H%""cqﬁ‘[?PW’e“sur 90 | es faces

Courant PR el Foand 933 . Se8ich 98 enggggéséé‘aeﬁ g LR, Brrimen o g
resul t ant (f’}"e 'fqnzen {f&g"e o) exception des trous de
_ passage (‘5) \féﬁahﬁe%szupﬂ;rgtélﬁﬁg LIQJr @&Lckleﬁ Leiterplatte bzw. Schaltungsplatte, dadurch gekennzeich-

45 "net, daB man
(i-a) eine einen Katalysator flir die stromlose Plaftierung enthaltende Kiebschicht (6) auf den
Oberfiéichen eines isolierenden Substrats (1), das einen Katalysator flir die siromiose Plamerung
enthilt, bildet,
- _ (ii-b) in das resuitierende Substrat (1) Durchgangsl&cher (5) sinbohrt,
. 60 (iii-c) Teile, ausgenommen die Durchgangsldcher (56) und die eine Schaltung baw. sinen Stromkreis
bildenden Teile, mit einem Resist (8) fUr das stromlose Plattieren maskiert,
(iv-d) das resultierende Substrat in eine chemische AufrauhlBsung sintaucht, um die mit dem Resist
{8) nicht maskierten Teile selektiv aufzurauhen,
(v-0") das so- behandelte Substrat in eine L8sung flr die stromlose Plattierung eintaucht, um
55, Plattierungsschichten einer Nickellegierung, von Kobalt, einer. Kobaltlegierung, Palladium, Gold oder
-eines Gemisches davon oder eines Gemisches davon mit Nickel auf den nicht mit dem Resist (8)
maskuerten aufgerauhten Tellen (7) zu bilden, und daB man
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circuit, avec une r6serve (8) pour d~p8t sans courant, (iv-d) i '

du supporf r6sultant dans une solution chim que cr6ant des rugﬁﬂ”lﬂﬁmgmﬁu’""l“l
rendre 35 - rugueuses, - sj | eEPi0\338%85 B1l es parti es non mas s %
rvserve (8), (v-e) I'inmmersion du support ainsi. trait4 dans une sol ution

pour |e dep8t de nickel sans courant, pour fornmer des couches d6posdes de
ni-ckel (3) sUrh fasgo platierieciubsiiaiip giae Lysy f@u%gtfw‘? KiRiqipipHineRg siotaucht, um eine

r~serve (8),Kupferpiaifierung ayt den,Platiecyngspobichten dyishruinieRy | t y de ni ckel dans une

sol ution pour | e dep8t de cuivre sans . 4 cour ai ur. etfectuer |le
depst_de® g_.&?r&ahfe;;gwr'%'%%'l’%  SRHET Cofeeiatpy b7ty Sgainpsiate, R SRRk

]Pr O_d\l"/p F;I On'd?i-a ﬁemear“%{ntne { %’;q rI -3 Q;Pﬁge:fﬁtﬁer %I 'en(%l%g%g %le'bsc.(hlcﬁta(6}> alnaden
ormat i on, d Sl dlss omien Sulobls nl'cal Spa Ry P b WBhloke Pl
(1), ..(li-b). nﬁ,ﬁ%&@’ge e trous de pasSage a e support |solant

resul tant (gip) fidas respitiorendd ibdiibrtnab ShibstBI TR DukchghnGlitchét ) @nborkeS Ul t ant dans une
sol ution chi (iﬁk‘i#@ile?&déd%mﬂ@r?di& BERjahgaRiched &) LADAE oifle BETARING bEw! BN Sfontkdbis
totalit6 despilieeB®Teilb, nYit dinem RosKEBI IS stFbfifosh PlattibrBimaskioh, €XxCeption des trous
de passage ({)d)@hs dsUiieRdAdd SubStrat AloMBEherhisths GffaUhISsungdiSuchtN@m BIO FHY dém HeSist pour
d~pbt sans c@pichiniaskievterE)eil selshiNEduiur@ihellu Support ainsi traite dans une
sol-uti on poug-f) dastiegfieretide Bibsklin Sine S50y flA K, striroldse Kupferplatiierung Bintanadt, uche s
couches ddpounteschidat-Kupfelpeitieri®jsschiatiterl a8 dganitht @dt deanRBEsiss(8) makiotencsifgerahtennon
masqudes par Téilen Zpzshildem, (8), et (vi-f) |imersion du support rev~tu de

ni ¢kel ‘dans (i de®rasuiliessnde Sulpstratdn dinp hbsude tir lievstiomiose Nickainlattigryng sipigught, um

ef f ect uer | eNigksjpiitiognoseehichior (33 enf dencdntessshiehtupiersqhishigrzy kildonnindida mes) . 66, 3
Procedd sel ofyi-)) sas epdinmnde, Spksiiat in elge hdsupg:flndle sramiosn,Cypierniptiisnag ginuchhjupk e
(3) @ﬂme d priesniaiierungssehichten (4) guf dap Niskelplattiepupgsgchighisn (rzp iiden. | | | | i ji C
L

.S 4. Procede selaon | a revendication 2. dans.| el J]a co cne
Ye V) r-f.a_%\{g n nspru d hg pzo .nat. agﬁce 89 schicht- igru schuc t
supesse b it S el e e, B

product.i on m'°
f or_ma%é' on 8"Wf& couche d' adhesi f (e) sur les faces d' un support isol ant
(1), (- age de trous de passage (5) dans |le support isol ant

resuita %Jﬁc&ﬁ%ﬂ -c) |l e masquage des parties, & |'exception des trous de

passage { 5)prdgbdsdfs prdaadiibn @&efc?ﬁJMrculitgirﬁﬂﬂﬁw@&”q&i,coﬁﬂrﬁﬂd .une reéserve (8) pour

ddp8t sans CQy1aRtimatib ¥uté)codehb BRBISSH ©)) cohtonant! BPGiialyséu? péllr leti8hot@aTobta®, sur

sol ut gpn chi @k fidéd dun-sapHort kBEnt/(1) GGfdnbnt &n cﬁ%urrpBWL &pBt sans courafitigueuUses,

sel ect i venmentisb) le@SrgBd del t@6s dOiassins GLEAS lo[3apokt Rolar@ saaaat (()3) , (V- 0)

1' i mrersi on (i) 3¢l piasdubger @8 Pattias)td Khadeptionrdes wrolsude E8sape) (6} W6 desCpxintioe famnént dke S

i ons pal | adi cirepit, @vec-uhg résérvenBipoen dépbtdanssopadr t resul t ant dans une sol ution

d' agent r edutiv@immefsiani dusupport dsnitept dahsuneciolution plimigue erbant flestrugesitée, rdwnrendime

sol ut Bon pourugedesst sélegliyamend ies:naties oo masquéeanar lagiseve Biches d~posdes de

ni ckel ,” d' al {viehfjmmaesion d¢ Rupport gles! kel dans unejsolytion payele dpdt denieke! saprcopant RYT um

is - d oforesi dgs cayches|ddprsesriesnickel R les parissganyessrugusyises (Bsnop gpepquees

rendues rugu@@iéae"_??a"ﬁdﬁ- fasqu~es par | a r6serve ‘g‘z et (Viii _fdé | i mers

du support afhii"immarEen dy ag@'\g 4 9P ioke) aps, ype $ oS pet 'ﬂ@g‘lﬁ&i (CUIVI8 5905

courait, pouPOUsh BYY glisctuprde dindtde cylvre sy leg ? 94PRE8R 8 U8 dpos~es. 20 6

Proced6 iel"?‘t}é‘%@"gﬁ%\éﬁa’w‘ Eﬁééﬁﬂeﬁfe cir‘d‘g@%d&gﬁb&iﬁ ution aquouse contient
al hg4flal éh

i on

des_ lons p QtioH %%n&&ﬂ% a'aﬁésif W-snﬁi fos ) p %ié%@nﬂﬂi ds.
R . {ii-b) le pergage de trous de passage (5) dans le support isolant résultant (1),
45 (iii-d") Iimmersion du support résultant dans une solution chimique créant des rugosités, de fagon &

rendre rugususe la totalité des faces, .
{iv-c) le masquage des partiés, 2 I'exception des trous de passage (5) et des parties formant le
circuit, avec une réserve (8) pour dépbt sans courant,
: (v-e) immersion du support ainsi traité dans une solution pour le dépdt de nickel sans courant, pour

50. former des couches déposées de nickel (3) sur les parties rendues rugususes (7), non masquées
par la réserve (8), ot '
(vi-f) immersion du support revétu de nickel dans une solution pour le dépdt de cuivre sans

. courant, pour effectuer le dépdt de cuivre sur les couches déposées de nickel (3).

- 55; '3, 'Procédé selon la.revendication 1, dans lequel la couche déposée de nickel (3) a une épaisseur de 0,5
C 210 um. ' ' ' :
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7 Proc d6 de productlon d' une carte de crrcurts | mprinmbs, qui

(i-a) 1"& formation d' une couche d' adhdsif (6), contenant un ciumlﬂ.ﬁwjlﬂ"w"nm
Is dep8t sans courant, sur 25. : EP0I33856@Bes d' un support

contenant un catal yseur pour |e d6p8t sans courant (1i-b) le pergage

trous de passage (5) dans | e support resultant, |I|- %( | e masquage des
parties, &I %éééﬁ?'?fb'ﬁ reyendicaiio 75 da9e legual laaguche 9§P°éé°‘19 o 4313 use rwﬁe 0fe
circuit, ave% U@ r ~serve (8) . pour dep8t sans courant (Iv-d) 1"l mrersion

ns A,me so Ut] on ch que t des rugosites, pour

du. support res
rendre 305 ’°°Jad)§ ¢ lf“pﬂres quees par |a
reser_;lie ((18) . l_b)e‘e T%I % (osr‘gsu% gﬁ@s@:@z ‘une sol ution
our.le de e
ge' ni ckel , p (ﬁ%&a des ngs, &ro 8@&()@“&5@
mel ange des' Co(rm?ﬁ eroﬁQ@ qar’aérbn mga.. &éammq,aoassesoﬁ%&é
avec dugni ckel g gllos, sEi8ctiéent, ?e§p£rﬁ‘d3 H@ﬁ:a{ql}&!é%ﬁ@%s o(g), NON nasqudes par |a
rdserve (8), l-g\iimmersion dulStbpokt!résuitant BERE SroQRBIUTOH aGUSRRQLDMerRIYSE ich&pebdilntlane
une sol uti-on QAU FimMerdidR 8 supBorCrssultine ddhe-Ufe SoRiidnYgent RRAUGew| T €Ct UEr | e dep8t
de cuivre sur ([Rs) GAMEEES dEl SRPGEaRs trdité dBhOGRIBIUEER HlIOSEYS daldcolrabi Poue Rihé de
Circuits | npridesouchiés déposdps @anlckel, id'afidgel dd riickél) e ¢onalt, d'alliy® deQisbdne dél paladuahs,i
(6), comt enantd'aroudah aélaagsudes parnoséscprétéents, QR 168 partas rantlues ragLibusés) non masquéess
faces d' un suppoktésesel8ant (1), contenant un catal yseur pour |e ddp8t sans
courant, (i -b)ii-g IpenesiopeduchopportGinsi reidtupdess angesolulign mdamle depbt dei pyiae sans Solraoht
résul tant (1) ,popnsfipctesy lel dépitale quirigeurdrssoyshesidépastesa | ' exception des trous de
passage (5) et des parties formant le circuit, avec une rdserve ‘8) pour
ddp8t s#n$- c Brapsf selon jaysyendiation\frdars logrellg ss'u!pp@ﬂqeuree@ur%ﬂﬂs iong paliadiye & une
sol utf on chrFﬁ"&?i‘ga‘@Pé%lPrP’ 88%e eids-t s pour rendre 45 rugueuses
slectlverrent I artles c{}'on mas u6e a rﬁserve (8),

T el aﬁﬁé :ﬁrrasa% {:%ar%r t;a':égrrér"f B

| " i mrer si dh ﬁ'

sans coyrant, ' s

saus- couc he, ) d E{fb

r-serve (8), 'c mﬁw o r@e qsa;sagélr%w&% parawr? A‘%‘ our

| e d6p8t du m&, | vg@[;‘% ,@Q% urﬂ@dé'is courant former  des couches ddpos

de nickel (3) gl rimairsioR'dt l‘i'p%ordﬁsﬁtﬂﬁt‘ﬂﬁr% uné SdkitibA ErirAiRle Aranﬁdwa: B4MSS; Bur rahre

*(vil-fgp |1 Magiaidas, sBiectiSenunt lok phrfidslion MBdqusbaper 1kl BerselB)It | ON pour e d6p8t

de cuivre sansye9Uimiaksion H0$ippbrd 6if® trailicdans GHéCoRBon(holre BBt Shs Gatkant, Bour fomeérur

| es couches ddfee g RRestdpdsbeskdaln afiidge deShickdty dac:ooket, i aliiagd db doBaredeChaliadiiumg toBau

dans | equel | ad'@omélaegecibs Conposde pBeddents;, oucdums inianga rdes |campuséss précidente aveb Siu

a ‘une dpal sseunickgiesudles partied rendyssaugubiex () odrenabayes pee ladésened®eadt (3) a une

epal ssedr de OVS) Emmersioh dv s@port ainsi revétu dans une solution pour le dépdt de cuivre sans courant,
pour effectuer le dépdt de cuivre sur les couches déposdes.

a’db'c

8. Procédé de production d'une carte de circuits imprimés, qui comprend :
i ' (i-a) la formation d'une couche d'adhésif (6), contenant un catalyseur pour le dép8t sans courant, sur
e @ les faces d'un support isolant (1), contenant un catalyseur pour le dépdt sans courant,
{ii-b) le pergage de trous de passage (5) dans le support isolant résultant (1),
{ili-c) le masquage des parties, & I'exception des trous de passage (5) st des parties formant le
circuit, avec une réserve (8) pour dépdt sans courant,
_ (iv-d) l'immersion du support résultant dans une solution chimique créant des rugosités, pour rendre
.45 rugususes, sélectivement, les parties non masquées par la réserve (8),
(v-f') Fimmersion du support résultant dans une solution pour Je dépbt de cuivre sans courant, pour
former des couches déposées de cuivre, constituant une sous-couche, sur les parties rendues
rugueuses (7), non masquées par la réserve (8), ' .
{vi-8) l'immersion du support résultant dans une solution pour le dépbt du nicke} sans courant, pour
50 " former des couches déposées de nickel (3) sur Jes couches de cuivre, constituant la sous-couche, et
- (vii-f) l'immersion-du support résultant dans une solution pour le dépdt de cuivre sans courant, pour
- former des couches déposées de cuivre (4) sur les couches déposées de nickel (3).

L 9. Procédé selon la revendication "8." dans lequel la couche déposée de cuivre, constituant la sous-couche,
- 86 ‘@ une épaisseur de 0,1 & 3 um, et la couche déposée de nickel (3) a une épaisseur de 0,5 & 10 um.

25



