EP 0:244 535 B1 Description |I. Field of the Invention 5 ~ This invention °
relates to a process for preparing a nom-conductive substrate for

el ectYdl ess plating. kn particular, this Invention relates to a process,

for preparing the through hol e walls%psgggsg}ted Wi ring board (PWB) for

el ecttol ess plating. 2. Description Art 10 For the past quarter
century the printed wiring board Industry has relied on the el ectrol ess
copper deposition process to prepare ‘through hole walls in printed wiring
boards for éﬁﬁU?P Bpl ati ng. These plat- ed through hole walls are necessary
to achi eve cpageidimasionet ween two metal circuit patterns on each side of a
printed MArln board or, In addition to this, betmeen the i nner |ayer
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| ngredi ents which nmay require separate repIenlshnent The pal l'adi um'in 55
actlvatg§ and the el ectrol ess copper also may require expensive waste

treat men Furthernore, these el ectrol ess process baths nmay be very
.senEL;ive to contam nation. Finally, the multiplicity of rinse baths nmay
reqixfe |arge anmounts of water. Prior to the electrol ess nethod . of plating
t hrough _pol es, graphite was e nployed to prepare the walls of the through
hol es for plating. For exanple, U S. Patent US-A 3 099 608, which issued to
Radovsky et al 60 on July 30, 1963, teaches a process for preparing the
through hole walls of printed circuit boards for electroplating by

initially depositing in said through holes a thin electrically
non-conductive filmof palladi- umnetal in at |east a sem -colloidal form
The patent di scl oses that graphite had been used previously as a conductive
| ayer for electroplating thereon. See colum 1, lines 63-70 and col um 4,
line 72gk0 colum 5, line 11. These patentees noted several defects with

t hat graphite process including | ack of control of 65 3 EP 0 244 535 B1
t he graphite application, poor deposit of the resultant electropl ated
metal , non-uniformthrough hole di- aneters, and |low el ectrical resistance
of the ggaphite.




at ent US-A 3 163 588, which issued to Shortt et al on Decenber 29,

Vil \glso mentions that graphite or its;equival ents may be enployed to
render “through hol.e wajls of electric circuit boards con- 5 ductive for
| ater electroplating netals theregpqosasggqum 3, line 45 to colum 4,
line 2. Separately, graphite has been enpl oyed i n nunerous processes for
preparing a non-conducting mate- rial for a netal coating or plating. For
exanple, U S. Patent US-A 409 096, which issued to Alois Blank on August
13, 1889, teaches a process forgﬁgﬁbl aﬁ@fr t o asbestos roofing
mat eri al which conprises first qéﬁ%ii ed plunbago (graphite) in a
volatlge liquid such as varnish to th¢ surface of the as- 10 best os, then
evaporating the volatile liquid to coqt the asbhestos fibers with fine '
particles of plunmbago. The p tos sheets are then
imersed In a copper electro 'at?@3i§¥ 1i " electric current is
appligg to the coated asbest @s orma ghin filmof copper thereon.
The copper coated sheet is then | mrer ed 1n a bath of nolten netal such as
tin, lead, or zinc, and Is then renov fromthe nolten bath to effect
solidification of the nolten =) netal coated asbestos
sheet 44s de- 15 scribed as "'!@lSﬂiibﬁﬁﬂath‘3' bl e, a non-conductor of

i ssued to. Unno on Septenber 7, 1920
non-ce#- ducting materials by first \
with wax, then coating the wax w th{®RiiseYy of finely di vi ded particles of
graphite or other metal, followed byel ecyroplating of the dust-coated sur-
20 tTace with copper or other netal. M™ertfher of these processes are

partiesil arly suitable for use in coati g the hole walls of circuit boards
because the hol es are normal | yJ ex ' o™ di aneter and inmers-.ing
In wax would tend to plug the olduaudqmumnrn copting the hole walls with
an electroplating material. U % #8 429, which Issued to
Laux em May 27, 1941, discloses a proc SS for electro- plating a

non- conductive surface by "graphitingsMthin |ayer onto the non-conducting
surface foll owed 25 by applying a f£oppelN | ayer electrolytically and
"finally a further electrolytic depd 8] anot her nmetal is placed thereon
Separ&ely, carbon black fornul ati on¥ Z been enpl oyed as conductive
coatings for non-conduc- tive materia For exanple, U S. Patent US-A 4
035 285, which issued to Saunders on Ju 12, 1977, dis- closes conductive
pai nt conpositions contai ni Ng=e ' s arbon bl ack along with

ai r-h#& dena- 30 bl e bi nder BP®F Lui tabl e for application to
the walls of a building for lalrent. U S. Patent US-A 4
090 984, which issued to Lin et aI on-Mpy 23, 1978, teaches a

seni -conductive coating for glass fiberp conprising (a) a polyacrylate
enUL;ﬂ%n (b) electrically co di spersion and (c) a

t hi xotropic gelling agent. Th | ack di spersions enpl oyed
are those conprising el ectritc n. bl ack dispersed In from

about 3 t o about ercent by 35 mel ht of a sui tabl e di spersing agent.
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Brief ,Des®ingth Shesepatqntpes P‘mﬁ’eﬁ?’(ﬁ‘% Mefaqiiowith thad S’ﬂﬁhmf PrOeest inglyding r'ﬂ% Pfd€%“°b°fpr ocess
for el'ectroless plating a conductive netal |ayer to the sur- face of a

non- conducting nmaterial which conprises: 50 (a) preparing a liquid

di spersion of carbon black conprising: (1) carbon black particles having an
average particle diameter of |ess than about 3.0 pmin said disper- sion;
(2) a dispersing amount of a surfactan® which is conpatible with said
carbon bl ack; and 55 (3) water or polar organic solvent as a |liquid

di spersing nediun1 wherein the amount of carbon black is fromO0.1%to 4% by
melght of sald liquid dlsper5|on (b) applylng sai d I|qU|d dlsper5|on to
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For rmany applications, [
substiantial |y continuous netal | ay- er gqver the surface of the first
substanti al | y continugus conductive metal |ayer nade by the el ectrol ess 65
techni que. 4 EP 0 244 535 Bl The present invention therefore further
prOV|des a process for electroplating the walls of through holes in a

| ami nated printed wiring board charER@24458®81by the features of claimb5. 2
Preferred enbodi ments of the Invention are described in claims 2-4 and 6-9.}
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connecting the separate netal plates. The hole dianeters of pri nt ed W ring
boards generally range from between about 0.5 and about 10 mllineters in
di aneter, and preferably fromabout | to about 5 mllineters. After
drilling these through holes, it may be desirable to deburr the holes to
make t he board surface relatively snoboth. In the case of nmultilayer printed
W ring boards |t may aI SO be deswable to subJ ect the 50 boards to a
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,.ect ~the PB to a precleaning process In order to pI ace the printed

wiTi ngiboard in condi'tion for re- 55 caiving the liquid carbon black

di spersion of this:invention In one preferred pre-cl eani ng operation, the
printed-wiring board is first placed in a cleaner/conditioner bath f or
about 5 mnutes at a tenperature ERO0O263 BIOC t 0 renove grease and ot her
impurities fromthe hole wall surfaces In this enbodi nent, one preferred
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Ni Conp Mbdel 270 subm cron particle sizer (Version 3.0) or a H AC PA-720
automatic particle size analyzer (botrbravai | abl e fromthe H AC ROYCO

I nstrunent Division of Pacific Scientitic of Menlo Park, CA). Al types of
carbon bl acks may be used for this invention including t he commonl y
avai |l abl e furnace 60 bl acks. However, it |s preferred to utilize carbon



whi che l_a_ave a pH of between about | and about 7.5 and nore preferably

bet wgen about 2 and-about 4 when slurried wi,th water. Carbon bl ack

parti QTes of the preferred type contain bet ween about | and about 10
percent by weight of volatiles and have an_anorphous structure. In
contrast, graphite particles used tEP924#8% R ough 85 6 EP 0 244 535 Bl
holes as nmentioned in U S. Patents US-A 3 099 608 and US-A 3 163 588 are ,
relatively pure carbon in crystallrne formand have no effect on pHin an k
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t he BET nethod (nethod of Brunauer- Emett-Teller). Illustrative carbon

bl acks #Wuitabl e for use of this i nvent |"(%n | ncl ude Cabot XC-72R Conducti ve,
Cabot Mbnarch 800, Cabot Mbnarc G0, "al | manufactured by Cabot
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and AEROSCL Or (Amerr can Cyanam d). re-

ULF (Pess o Chenrcal Co., Inc
ferred anionic surfactants include neutralized phosphate ester-type
surfactants such as MAPHOS 55, 56, 8135, 60A, L6 (Mazer Chemicals Ina). The
nost preferable anionic surfactant for a liquid carbon black dispersion is
MAPHOS 56. Suitabl e nonionic surfactantsginclude ethoxyl ated nonyl phenol s
such as POLY-TERGENT B-series (G in Corporation) or alkoxylated Iinear

al cohol s such as POLY- TERGENT SL-series (Ain Corporation). 45 If the
total drspersron S acrdrc it S preferred to enploy selected anronrc -
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‘QEA) such as DOAFAX 2Al (Dow Chemical); a sodiumsalt of DDODA such

as STREPEX (Dexter Chemnical Corporation); and salts of conplex organic

Tt e esters. Preferred surfactants include anphoteric potassiumsalts

gpnpl ex am no acid based on fatty am nes such as MAFO 13 and cationic
'ated soya amines such as MAZEEN EP 828 S39®ITREAT (Mazer Chenicals

Conbi nations of surfactants nay be enpl oyed. 55 The anount of
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the difsper- si beles gsmuhtianedin\U.S. IPatests US-Ars (9D G0 andXiSkry3 163 538 tare relativélyppurdaagiion in

found ft hat the ng form nt-platnraamsueersse iagecused as a
undesilrabl e pl §§ "% t%ﬁéﬂ' Bgk art WB“'?%B ?f""b?ﬂ?;igig;'\aﬁghmt"?ﬁt

‘al | of t hembs%g:rradtee [tarBorObia rmt. naré drﬂﬂdrd:sdh& Béefaily " Beif TBUNace dreds Sare
pref erably | eséom hetwesh@bouby5 abay t1001fand! braeldbls eon abput 390 aed ghoid 500, adplase mefterss s.

than about 5. 69 mathod (method of Brupguer.Emme '°’Pr £ 0 s
o e o esent ﬁ&%%t@%aw*% ' 5""1 Eoidipey e i

medi ufn and mur%émhblmmwog la“aYﬂ“@' mygmmﬂ7 cqrdu s NY %
In so si t uat W et fygm h ow Yo! on-
%}e ntsto % ByeR 30 %%MQWM%WEP%%%ﬂW gfrdispggion
rm

I ngre

l'iqui @ car bon cnamdu rngmehuﬁpammrduﬁn fhe Presen{ KPediitdlion arldRlaitis indludes W
as ang al kal ﬂsneteh m!ard@annSenlvbw)kbam - pecdic) C Suitaltiee protiz! mlar m&m:cblved&km in-

net al | hydr oxi d@'E 96'5"9'51 Is bt“a'g;eﬁ ,d@progqufau tydn r;ols
i t hi bim hydr ox Y °s f,?;ﬁ,%” e?,{]
eart hj net al hydmeoxurfdﬁsaadr ltabli -ecmvde unaqae aAdaRydRe

desi rked. P(ﬁoasslbtmm amﬁc PSS iy asdeluene andrj ndwt?ms. lmethl
Thel t erm "al ka _m em ‘E;&:“glﬁ‘e ; (g mﬂl@ﬂé@f"l’ t(fBFP'@dis iyt
cl arkjs to iden bits odilfh is water
hydr oxi de nmay becagss e cost sndtehs dfruqmodsmm&rrzmtt hlpaardtredtosmzbslmtizeu Nvatdr which is free
propartion Huf 'Wd!?""%dn Ease% impyy lv iOH'QS‘ ip tap water, Wg’“@!afpbmmitﬂ injerferency
contdining dis | ¥

bet wgen about iémm nlm Rgﬁg&%m@% %ﬁ?ﬂmﬁ

di sp rsi on si nedidcagon bl lﬂd medlhm)soneronmore@m eﬂ@rthedlspb lem@fder
siligais f‘i?megw haeg ‘tﬁ Ibl 8""5“ m "fR?F?FEEPP B e
dense particl e;‘c esur.
MB- 7SD by the p:ersammarstablbteuemrablph arahg im shuidi dasb6r bladk dispérsierd

bul k -densi t eqntrtyo rphas terytl;d Sumﬁaﬂpﬂdd h@blv fa high HLB
suitabl e 1 In e ol ‘"2% zf%ﬁ@ %“"EP'
about . 10, poun sm ersumtar.@ iblel aribnid udeSd: tl.

si ze di anet er edfotié aci¢ smleds BNR\(MQ $(FgE Namrbilt or)nEGCQVEET cmeand @qur-t
0. 005 and afou ')@PEE@AQ; 'gg‘ "\Eﬁ ‘H@ ?’9'
0.01 and ab ut r%f:g-"

reacts in si tuulaektdispbn’enen stMMOSIsbJMaM Snfadtants’ indiude & Q(yﬁﬁd!h

sol ubl e al kal i ﬁePQWTEP&E&T B@mi@fn&omam‘im)eorh&dwbw dvarrﬂpthlﬁesllﬁ‘raéd@w TEBGE'ﬁ"at

e sher el it WA %m%t:étraa%%tttt&w%w

shoul-d not be tlaaedulfnmuckbdekcﬁw otuc mgfagtanits inchide setyd diethy) |bbnzvlemm‘6he
porous nature GFmtl"h Eins) a@w qf&gin aig; allglo ldlne aming
al kal'i ne si gy c )iu "V mr
relatively hi gmhﬁﬂweﬂlbﬁrﬁﬁohﬁﬂnd) atélastb ePrarerfdaSsu enclude

car bon bl ack pamphocmemwresaltd ? Iexmo @mwaahﬁammwwmmpw
the pores appedfi@yiald sons AT é“‘.b“ E%ﬁd&WTWf(M%CW’Q'BM Copinations

particles cygri norme DO b2 ?Aﬁ&&u&ﬂl%loﬂtsﬁoﬂﬂ bS'ie%sDthad &o&m%ytﬁdﬂ%f'tﬁé%sper-
enbodi nent of tsios ppnfmnhssrtranemuta%by dhabthe dee- al highes icbricantrativas/

e re placed .,, oy e ot
i spersi on it Gy weipht of
gnzptehz |Oi kgayfe%q%ﬁ%% n&@iﬂﬁﬂﬁ%ﬁ rm&rﬁorundwmae&b&mik. nqL

reaction with meﬂbm@maet amexbeteaiolo!ad@brmem allqmrdlsgérsmelndom%smm

| Normal. 25 #tmagrpg a it abl

al kal i ne di spernﬁ? ’gﬁ@ "ﬁ% E%ﬁa% %?@?Eeﬂd%o%%ses
proporti onsesas swa e.yqatwseawaﬁl hydeoRige; rmmrndmbirdeon:amsrmrm Hybrexidecdr ialkalise
conmponent s: Corrponent Ceneral Range Preferred Range 30
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rates. The typical electroless copper plgating bath is conprised of the P
fol l ow ng conponents in the foll owi ng proportions: 35 Conponent &
General Proportions Pr ef erred Proport | ons Copper 2.0-2.5
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2.0-6.0 g/liter g/lrter e el ectroless

pl ati g bath for sufficient time to provide a sub- stantially continuous
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and abpout 200 “&# cf RANEP B ° °@5U
150 nj nut es 7 ?‘%aﬁ@a e %ﬁﬁ%{?ﬁ%@w&@ ﬁaémsie%?ﬁhﬁo

enpl oyed i debive.dtie médhenidrolayrwilich mnsmmmmﬁroﬁmmm @bittickiog hesﬂmoplpﬁrmaten-

plating bath é\‘?ﬁ??s en the Spar df°'l feetiyn ‘P‘F‘P 'Y W first doy e of | s
achi eved, and g 5 % o s o ST “E
| s then pref enmltban dfnim-mndm Theéb ﬁrdrbiil saweamb:atm $ithét by | firaN g

a segond c‘Gpp@?bee mwa%:mrﬁeﬁummw&gmmmwnmmm@ 'E!ef;rlgg?e .
presgnt i nvenPan Ras dinen ")l mf;% W

oper gt i ons CORNEHaptagitfd by a @ ul&lloﬁ) i i%th %Mﬁmﬁ T UV

t hr oggh h%lse \é\T/att:’g"sceéeaa OflayeF 'lmsd mﬁihgasw]ﬁdesmhdvanadésﬁnsﬂsmbMG
not Be i te° n "@@m M%etme‘ hiacisbut gisq

coppg¢r el ect r §fL %gﬁ “@8%%&"%‘&“%?%% %T’mm ma
fol | pw ng propor- tlons (1 oz/gal = 7.5 [err]): 60 65 9 EP 0 244 535 Bl
ConpOnent A. It removes(alirexcesd cafom pjank imatsrial adheringy thé copper ghlaterap folb pt theofases Gh@per

. | 20  perinn ||n a mulhlayer hole.
tfaa ) trof m and microetches sllg% % Oﬁ%ﬁgs‘ﬁﬁ%'@‘)"ﬁ%?’ﬁe rbfsec‘@% elec-

Sul f

23- 3P oz/ gal 2 oz/ gal (by wei ght) Chl oride Ion 20- 100
ng/ | . The thge) pringad wirm board is melmeeec! ng @blpn prsr piatingy bath r apply-
agi thted afid BRALEERMA %ﬁm%@ m@ p@g@gﬁ ]
and pbout ZSOQNDUm PEATEC 40508V Olinl Ip&dﬁ&s(plﬁb rés8Ré 8 Shighdpée

consltruct ed oing(@.é)cgdher "mediint land ispeed elattrolessgcobmen pldting bathe sys aseE:NDUsAPLATE
connect ed TENDYBAPLATEAI7, reeeqcvve'pleﬁvwﬁgmewed wit, Pttwab'q:wusmem procegs
cur rient. of "aboUine piol WSS ccbflk Hafing e bobrlsed of 65 foloink SorhdBRénESS §d 1606

t he |15 el ecbrop:pimsl ng circuit for a pe"‘srl od of bet wee??habodgﬁé 60 and abﬁ)btsjt
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prior 30 art el ectroless copper plating procedures are substituted with a
nore econosd cal carbon bl ack disper- sion. 2. Fewer procedural steps and
shorter process tinmes are needed as conpared to conventional elec- troless
processes. Also, pollution problens with this invention are nuch |ess than
t hose of known el ec- troless processes. 3. Common trace ionic contam nants
in the ringe baths have | ess effect on the liquid carbon black dis- persion
t han known el ectrol ess processes. Furthernore, process tenperature
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4. A.unr formthickness.of electroless plated copper on the through hol e
wal I 8" is better achteved, and 40 type defects or voids in the

el ect™opt ated segpents are minimzed or eli ni nat ed. The ther mal
characteris- tics of adhesion and pipgg 4 s38iparacteristics of adhesion
within the hole meet, or exceed, |IPC specifica- tions. 5. The electroless
pl at ed copper |ayer is unrfornty deposited on the epoxy and glass fiber
conponents of the ack bath
of the present in | & Qutivas i opaiensnt r at i ons for
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pH titration for bessiGont.y8Md a pessentgasol i ds cor@Fezgaldet ernmi - nation. The
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85 4.0 liters volume) for the indicated times: _
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‘a room tenper.at ure dei oni zed water bath containing the carbon

Bat h .8,k

bl ac pr | ati ng formul ati on of the present invention. In this bath, the
propo #n of each ingredient were as follows: 35 0.36% by wei ght anionic
[err] $6% by weight [err] 1.86% by wei gbpof2e4s3sBrrr] 40

126% by i ght carbon [err] 624 % by weight total solids The bal ance of the
bat h wasjdei oni zed water. [err] 56 an anionic surfactant produced by Mzer
Chemical p Inc. of I{B16anefConditoner (5 minutes) I11inois (90% by wei ght

surfacanf, 10% by RA/BIN
wei ght s Bhsbe
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t hr ough{ hol es200f etl@nndIMede"b'y’ﬁthw Pmdmls,dm.et(HVestrﬁabrsuanedmnn t he

bon plack and ;B3 B
sarle i Frootch f ‘JE -” Rty égﬁﬁ‘ﬁw mp'%'%mm

copp¥€r purfaces RO-BETCH 60P redoﬁ@lrrﬂl&r
bl ack f}om t R¥se skttt wessa rwa!s!r W@Mﬂd Plawmel'lzsm The

P o M%%WW PR S

grans concent thatcadiorsblack Ldlspamsiqucandhopmtect thé earbonf adednspusrmeftbnvmh of harmful oomami-

functi dn was o 'gd’P g LFW@"QF@E’B@"@I 1989 i apRiiable
and acdel erate tm%‘ﬁ i%%gi{, w2 A b Qﬁ#%"“%%o
an aqugous bath lefd gebeatinverftbr Mﬁmaﬁrapo .rg a@fslppar chlori
and 6. EP 0 244 535 Bl grams of sodium hydroxr de and 5.0 grans of

f or mal dehyde er liter 6y wilgh¥anion na_conpl exi ng agents an her

propridtary ingredi ents &@&Wn was to deposit a copper coati ng I n

t he t hrlough- hol es of ttpg QH%HM@:M jiake a connection from one copper
pI ate to the other. Thisg 88 by Welf ao- <d by m Xi ng 1. 5%by voI ume of 5

" ENUDRA- PLATE‘°499 Par t S B ot ENPURAF 9—Part+—B" and
1 8% by VOl une ENDLJRA -.ylr-t‘la-diu .". :l.l WA V-OTthie - :--v‘ = ATE
AF Sol ution" and 86. 3% A NBHRA

u. p
el ectro- |ess,copper i 5|||r§‘9 ‘:gﬁ ,§Q .y,v or & IJr&ﬂj {"E“’I nc.

of \Wst PatersSon, New Je H\;?Hb s o|.; mw httHo 80 -
el ectrolessly plated coﬁpmo@m&zbﬁfhﬁdsnmmmdee byGabbt Topbra@ncoat ed with a
rel atively uniform | ayes RAVEN250@earhon Blackprodired thyCabot Carporglion. 10, 12 and 14 were

enpl oyed t o pPLeVaRik chbdh e ,r;o,cgaﬂ,cdwdgl hRddd
into the nextgoeAfatgbbﬁmnm sﬁh& pﬁﬂr&d W'ﬂm bﬂﬁgﬁl &ﬁw&g‘f

then placed In ameewmlqm wermommwpcmamﬁm
and heating nmean m%mm%mmmwpmqﬁm
fol owing: Plgtingagep irculatory oven and hoated to 3R RPAY s
Copper sulfate Tmsdrym stepreﬁlm&dam/

Eargm )savlngadned
30 oz/gal (225 [ l all theboardandm demrousfzr'wle @mp'ernmw
connected as a c ,jﬂggmgﬁﬂ'%? wg%o  sutoss

about 45 it- @rson ﬁmsve\wabpbmm blaék
connected to the Ménﬂmdwbbdemmmmww patoh. bar s had a Iength of

about 25 cm a w gL g el S

deposit on the glass ﬁberlepoxy and aooelerate the electroless copper piating reaction.
85 Bath I3 was an aqueous bath heated to 43°C and contained 5.4 grams of copper chloride and 6.0
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was a/bout 207 square cm A direct current of 15 anps per square foot (161'._ _
[err¥)- was |rrpressed across the electrodes | n the electroplating bath for i
appraxXimately 75 minutes. The bath was maintained at a tenperature of abou
[err] during this period and agitation was effected by air sparging. At th
end of this period, the coupon b&&QR4ABIEBIsconnected fromthe _1
el ectropl ating ci rcuit renoved fromthe el ectro- Iyte, washed with tap 1
water and dried. An exani nation of the resulting el ectropl ated coupon
showed tdnants df kediunohydroxidd dnd anegrmmmwema Inerdntereﬂdelouzqd a'umomelp 8l ayer o

copper (3goms d othey prop “‘9’ °’5‘”¥ fgm?: " was
observecﬂy ﬂe%ﬁ:g‘ °°f"f°°t' s ™ A congl tron Where the

pl at &d |"EMBDRA-BLATBI499<EHHMMHO.D%Qymmer Iam nate ar- eas of the PWB).
d ai ns 1ENW5§B@%§MW%F@&WH§@“ lating a conductive netal layer to the

sur f ace g %ﬁ'@ﬁﬁi%e lne\atsa.ﬁéad GREDFENDRRA-PLRIE BeaRih-Ng 2
l'i quid dbsiwpsa i® le fSth W&Wclsﬁhdﬂﬁwéﬂﬁate&am vewJéndepck particles
havi ng an Aaegandratonpd fiei redumngjelmesalv plafed lcaupon shiowed thas dhet hold, whllgwerp igoatedi d

di sper - wihgelativel “ o leyerof P unt , of atible
w th sai "o"-‘u_i %‘{9 g %’% °dt° %Sf‘ggréa%%g%%?g@ﬁven ongggga?t liquid
di sper si N@di wlan:w his sequ%&bﬁaﬁs,&ﬁmmwﬁthafplwibamelbrhranlﬂlng Battf prom 0. 1%
{0 4% byvided wilinegitation swans and beating rbans and whighconieined ansicydtpatonerspd fithe

di sper si B¥"& the surface of the nonconducting materiai;, (c) separating

nore than about 95% ' of .said |i qU| d d| sper5| ng medi um from sai d
carbon bl ack particl%&%@ﬁgﬁ—d—pﬂ-ﬁ . ‘;ii' on said
non- @nduct i ve surfac®mPere! cont i nuous—to "*’ > (d) electrol ess
pl &ting a continuous CBPRIBHERve net al Iago (418 ' deposi t ed car bon bl ack
| ayer and sai d non- cd#80e®yweisyr f ace. ﬁ’f’?@"%ﬁs&'@ s of claim 1 wherein

said |iquid di spersi'cﬁMﬂ_‘ﬂLe.r_c_onpu_srﬁ_‘_‘bJ“-ffl cient ampunt of at |east
one &Fkaline hydroxide to raise the pH of -said liquid dispersion in the

range fr orthatxmpdn vwisd cormedtstl. as 3. cathiyle i elecstsplailhg veissal havipg pivelures of abowt 66 I kal i ne

oo UnEEE W?ﬁg‘g ?amsi &kﬁ%%%@ﬁ%ﬁ%; b

ammoni unFMVEEaY%
6 fodéi;QiTﬁé blmplaiiﬁg Iy Sahitutes)Uh a t he
react i ona tempéraimechf atiol 25:C gusing

di spé’P Si Gdfost the leld
process m‘&! e ﬁeﬂﬁwaﬁ%ﬁ%\‘ "‘T ﬂ?m“%‘?f%@;i‘?’fe@:Whﬁ? EAR]

SO0DE

printed Wahlekmiration dfthe %Mdgsmnae&&u.&oame@m Hehole SN Chefe! dodter \humaeﬂ-

| ani 7t eslivélp urdform in@S6f cbpper (5.8 pili: AR enil oA St i anvigo Adog I was ohrrved (185
conpri se!t"st'#ﬁgf ungesirable pendijorpwhereciiyesplated Igyerif fhickA™ nesh e SPRPAAIAITIEHS e and
5.0 granfasgfthe Idehyde per liter of deionized water and conpl exi ng

agent4§ and other proprietary ingredients. Its function was to deposit a
copper cOwmtmang in the through hol es of the coupon and nake a connection

from one copper sQl atE E th g(g\ati_%eawﬂ&;% Ey%t gatﬁ%&fg&%gﬁh%%g*dﬁhma{gg 1.5%

by vol U’TE g comprises:
i ammotd.s&rswweaibossﬁdapomh.m ' ENDURA- PLATE 499 Part C' and
0. 4 y vdll)mon Wﬁpnma;\pvessﬁ paricigrtamatacof fses han Bbgut 3G IR sAfBNt zed

vater. dmoti of Which ls 85 paftRANR baid rtBi BadR © 17 om O in Hunt
Speci al ty { qu a ispursirgimediiaW Jer sey. An
exarmiggat i owhemﬁmmd’moumm ismom%m mbbttomlddiqumGGMWed t hat the

hol e vvaI I %;?P‘Mf%%’ﬂ??%e%? Ao %:@ Im%,&%s%wn bRk Nse

bat hs 2, s, Wioreby afe SopinudiR gr; Of
chem cals om one treat- ment bath into the next. After treatnment with

this geque(ﬂ)oﬂ!emlesaalam a qontinuaye Gendvetivemetal jauer ovar Ahecciapqsiied carben hlack jayriand i ng

bath pro- e
contain eqkaaran@ m@m masm'tﬁ i dﬂﬂa’ﬁi@&ds.as @;ﬂﬁkﬁig‘%{* pg&sa\trdigabésﬂrﬁgﬂ??;mgbfggt h
Conposi t 3 n& Tﬂé)proo:ssmol:‘ g:‘al.:‘r:\n 2h yv:'lhr:;?m said alkallr@(h o( L ected from poiassn:]m h{jﬁrzlde;qoz%@ ; tion
Coppego s anda wej
G0 bt MRS B T Al i”ékﬁf"‘* e bl

5. A process for electroplating the walls of through holes in a laminated printed wiring board compris-

ing at least one non-conducting layer laminated to at least two separate conductive metal layers, which
65 comprises the steps:
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25 Thg. coupon was connected as a cathode in the el ectropl ating vessel

havi ng a vol une of about 45 lit- ers. Two copper bars were imersed in the
el ectrol yte and connected to the cell circuits as anodes. The copper bars
had a_ l.ength of about 23 cm a wi %Fb g&r%@gﬁ 9 cmand a thickness of about
4 cm Each face 30 was about 20 %1 A direct current of 15 anps
per square foot (161.3 [err]) was i npr essed across the electrodes in the

el ectropl ati n bath for approximately 75 m nutes. The. bath vvas mai nt ai ned

F‘e" hyg e aldehyde I"P
oF f act od Ms;.;;.:;ﬁgg m“/ﬁf '%'&s‘,%n.é‘m%ﬁgtﬁtﬁe Ptb H8-ottieP hié 951" %ﬁ’d weis

di sconne@mn‘bnsw&yhﬂmﬂéact roplating circu rem)ved fromthe eI ectro-
| yte, 5vvas Rﬁ&t/’eﬂﬂdeﬂﬁ@%@w@dﬂe 35 An exami nation of the
resulting Q :ﬂethat the hole walls were coated with
arel- at-E FlA- uBHE Bnd)8s. apwrun(eldefamiadlwa[:eer-ekowpmt 459" Zectfo-[ er 1 |
5.1 [err]lessatmderrlacnv&ttahu frdam)alr miyiht Specialty Boductselde. @fWesthm NextJewsey.ef f ect is an
undes% ahl. " exsmiatq ?gmu Qﬂ%""ﬂ?s&b'é’&’ef‘ﬁwn isRowed, that top hole wallsiwite ea3teer

a eatlvely y
| ani nat e ‘afmsedins 914 \{Iéae eyl @pretent o BArGRES chHicaRlSl ohhaas
plating andhﬂﬁﬂllli&ﬁthhfﬁex[mt al ayer to the surface a non conduct i ng mat e-
rial whi chAfc,eorrmqnsu@ thig aequggoepfahathﬁghﬂawpmqwadfm E@ﬂ relegiroplatingRgth
conpr 15i rqe %ﬁagé%t’f’bﬁ'ﬁa’ﬁla&% afnarieces 2 Whish Poftping @ m‘&@bﬁﬁﬁ"i“’&% °&Th§neter
of |ess bout 3.0 [err] in said disper- sion; (2) a dispersing anount
of a surfactant whi chpjsfngEERBInbd2kiEnsM th sai d car bon bl ack; and (3) water
or polar organic. sol 73 S S TTEdT U Wwher ei n t he anmount
of cafhon biack Is -',.;- e 8 ' gui d di spersion; (b)
apphyidng said liquid g SR nonconducti ng
material; (c) separati . t of said liquid
dlspe£ssrng medi um f r o-Sa4 whe+eby said particles
are deposited on said non- conductlve surface in a continuous | ayer; and 55

R n rmer@m T

proce a7 mmrm:ﬁarodrrquus ﬁepeqtmeam {161.8 lamps/riz) Wias inpRSsed

suf f ectrodes i the M@P‘% Tébm- %S thatal“!;emm tof

sai d wWP&E@ S el e AP s of
claim?2 ydroxi de 1s se ect rom pot assi um

hydr oy de, Alse)dmtnatoﬁ(aftéueta (onladraol%t%ﬁu M%Madlewerﬂmﬁumaotess of
claim2 @& s r

sili cat e%%ﬂ%r‘ ﬂmhxe,%? R Fg oy, e P e%arertgﬁ"w g% g

sai d al kal i ne hydroxide. 5. A process for electroplating the walls of
through hgles in a lamnated printed wiring board conpris- ing at |east one
non- condtﬁ?’F‘ﬁg | ayer lam nated to at | east two separate conductive netal

layers, whiGhprbdass 695]3&&!5&%1&@% ShéUeve metal layer ihd su?dés & 3ofRdonbiddin .acting
sai d grr rlhlamm sboar d havr ng sar d through holes-wth a |iqui

i o ( i i j
average palLfEr ?@?%%r 28 o s e g oo b s o B8 e 0p

a di sper si (maasﬂawhbaﬁ&um&uﬁmmkhw/eorﬁpbuumwatﬁohbﬁmh sai d carbon
bl ack; and(3pwater or piar ongariicesoivent agpal Iarﬂdaavbfumdlgm.l vent as a |liquid dispersing

rsrt:‘::lljulml qm&?gﬁb@gﬁm}gﬁ%ﬂ: ot ‘9&“ 3} o A'ipﬁ"si&% by wei ght of

iunPfoh £ ciMbdihekOf  t he
i quid di spaicdes,eherabyl esaslrmm;:onu ecdunfacel drp@ sortinuogs igyer;d

carbon bl a r{ic s |n contr u us lLayer on saj oncon i.n rtions
of sa¥sd hoglﬁzﬁﬁf‘ E'j°"%tf)°6‘§fg‘ﬁ vt Jargr o 6. p?sq?‘ﬂ?%ﬁ%ﬁlg% "g ¥ over
t he deposi RETheprdcbearof mkwhaueswmumednsﬁerﬂanmwdomesm@mmtmm ooit hol e
wal | s by ledstone elsaline md@s@emealﬂlepﬁat iqmwms 0 i therange frefy aboud@te Wpl ati ng a

cont i nuo BEesh e N gkaling vdn*rdgtsses‘m‘tfr? trexidey 2odi@: 4|
| ayer 8 6%3%%;‘ S5t oilim h % 5 Undrsi 188 St Sboioh e CorRE P i it !
conpri sesnrmch:wérﬁuxb reauﬂmmtu silich particles andosaid alkkl hydmxadh droxide to ral se

t he pH of, §~a6 %_ehyee gtg%rwsh %q 2 famingied vs!tms arq gompti

7. The prm sté’ ‘é‘?‘t‘ﬁ’ W@Fgﬁmn Ll %'6" ?fP%’Btgr"g'?dBﬁ“'? ﬂ?'f' AP i ses

an al B&line si |cate which is forned by the reaction of f ilica

partlcles and said al kal i ne hydroxide. 8. Theral m 5 to
7 wherein said process further conprises mecr oetcr{ n‘c\\\m“\‘m I
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| ayel# of said printed wiring board after step (b) before step (c) to
remave any deposited carbon black therefrom 20 9. The process of claim
‘ein said process further conprises a Water rinse after said

Jetch- ing. 10. Apparatus |ncludi ngp go4ag3gedd Wi ring board prepared in
accogdance with any preceding claim 25 Pat ent npr ~che 1. Verfahren zum

fl osen Plattieren einer |leitenden Metallschicht auf die Oberilache

ni cht - | %a&&ﬂl‘n ﬁh& tp\?\\eﬁtf@ke a%?)dqlg% Qﬂ'tﬂ%hth?ﬁs with)a KdGib lsBdrdidhrof SRl

fl Cs$i gen RuB- ur wel st RuBtei | dheh mt el nem

mttheren Teil df)eaton @articld si gthgg_ |3r9 ispersion;
G spersi ong (23 %g;ﬂ%mz% R e g o et

oberfachenaktl |,,,I %{s,op ar es organl sche:m
Li sungsnittel qﬁ)seﬁakﬁsg;m th ofurqnquimuepersulll@ewwn &%
bis 4 Gew. - % ddhereby depositing ﬁa@%tpe P!??"cﬂﬁ‘"'ﬂeﬁt in | getinyoys layer,prhy7e/d IGRRINYENNS PRIEDS f’éen

Di f | -
Di sper si onjgau Wﬁ@’aﬁp ST kG oSl ool YR e "?‘*g?'s yohn sald .chg;r?%..d% .
Bt el i cherfq) elactivplating aeonﬁ;loﬁﬁh@nd metaléavm,mrd@ﬁ % EE%E

leit ende I On!mg mo:xf* of_at
| er e T@%ﬂggﬁﬁp %‘% :é@n lalkéling silicate, whlch is

chi e nefoFMBbysus iioﬂamid lma hhdasaldelkdnﬂel@dexnﬂd ache. 40

phren nach Mﬁm%@aﬂmbﬂm dl'é'e'P?'%%P ?‘?ﬂ g!%g '&%ﬂ

i chende Priftertwdng &hp w% PTeh en

t . dgr ﬁ&:@ssQlf SIIAY SwifdFbin daidhdedSdurhérabmprises swae rité dftbrosal 4nicroetch-
anzuheben. 3. ingeri ahren nach Anspruch 2, bei dem des Al kai - Hydr d aus
Kaki um Hydr oxi c'0- Aeperatus ingludipgf Brinted wifingboasdpespared e F?Ug 8@%‘5%’@%\'&

4. ‘e{érfahren nach Ani spruch 2 oder 3, bei demdie fl 055| ge Di spersi on
wei tierhi n #n patémbnspiiche cat ent- hilit, des durch die Reaktion von

Raudh-Si | | ci umjl OXI d- Tei | chen un dem Al kal i .
Ver flahren zum, ‘W W’Pf&%ﬁﬂ'&?@%ﬁ'&&ﬁp‘%eﬁen C%"nun'gdétn
olRé Ailisd F&‘;B- Bérkich, wolchb baiwalitt ni ndest ens eI ner

i n gi ner Iamm Ha
nl chtl ei t essden &mm iichen mhmearmltuamd'emmgclmer MMnalswﬁ- Qf@'spefsm"s
ggﬁenden

Met di i schi cht erf2) e ﬁ'ﬁfeﬂd% Mengg “{' ) In

‘Kontlakt br i ngenCHIRSLaeEr s@°§“ﬁ,§;‘§%ﬁ"ﬁ"}|@s@n O f nungen

Mt jeWier f I Os sy Aulbifigehdes fikdsigeeDi ndgn MaBaliei | chen it

(Ea):l 2;62 21 r rsnl t t 1(!)5e;]r © ? mﬂ&ﬁh}i’ﬁ’% fegingr 8?'@?3@"%%%&?%9&"%%%6@% Ve r@%g% er:'h en

Ober f1 Achenakti Pisttirer ré#ueﬁ&rchgehe:{d% |em8&ﬂnemsbammaéraieeagaugamesmses
.osungsm ttel Omtiiieheonsmedi um wobel di e I\/En ,Ha%l
ich

b 4 Ge 403/ode2VP!fm9ﬂ drhbej Opsige; Dispersion
e!t\fva 95 V(\Blew - \;"gle I §%8ﬁ%ﬁm§¥2nﬁﬁrﬁ sper5| on, ic%ch
n'ath

di e "RuB- Tei | chegl PRGOS fbemiemaswkmmhwmaufausjmwmdmxidemmrdmmxw

Ber ei chen der nﬁﬂAmmomuﬂyMQnd It eschl eden werden SO, c brlemgen
ei n\er er st #h 5 %’P ;ndi TR

auf >di e nicht | ﬂﬁgiﬁbnﬂantm e raremer lamimer
stront osen Metsw aitmiridestens kinermlchlle enlﬁchjml.ld@ aindpstens pweb gytienn-

dur chgehenden mmndemmmhtmslmn g 5%% e

Met al | schi eht . "I'm'fg_n J " ﬁﬁ:ﬂﬂ 'F'E’"Wq%‘mg%ﬁ&g em Ql%gn ln F&??Bsesg

Di spersion weit nh HEbYeR TiichbiRin@Bmdsser von weniger als etwa 3,0 um in der Dlspersi-
H|II I1 |II _ EPO 244 535 Bl an mndestrgf@ﬁ’fel

Alkal i - HydrbX| d(?? pprg
Berei ch vof® Z.?ﬁ, Th de, ggsg rsiom spruch. 6, bel dem
die fl Cssige Dl ehmn vu»emareaéuemasssree«{-% ades a@ugenmemmshaﬂms vgn dercRispetsioni e

Reakt i | on von Ramﬁwcﬁlt:’zginwnﬁhmdn que#ltcbmmdwmﬁﬁﬂ%aW?mP&ﬂeﬂhﬂé’ﬁﬁ PHet
st g Vet Alirctar TabgddSHiederd RSB hicht auf
o Zdah O %mﬁﬁgmﬁnmmmm-

den -

Verfahren Wi ter( OF
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abgeschi edenen IR Elektmplatiiersn, eing dprshgehendan z"‘?@"f"ﬁéﬁ“@’ﬂ""ﬂ&&?ﬁ de R ?ﬂ "%e‘?'“ Wem
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10 .10. Vorrichtung,. die eine gemaB si nem der vorhergehenden AnsprCche
hergestel |te bedruckte Leiter- platte enthalt. Revendicatlons 15 1. Un
procedé pour fe depot. chinm que d' une cauche nbtal li que conductrioe sur |la
surface d'un materiau non conducteur ui co?rend | es 6t apes suivantes:

(a) on prepare une di sper5| on |iqui Q%Pﬂ lde carbone conprenant: 4 (1)
des partlcules de noir de carbone ayant un dlanetre nDyen de particul e de
moi ns. d' environ 3,0 prm dans | adite dispersion; une quantitf

di sper sant eagjm ??7‘ \}'ﬁ%‘d Q!ﬂlé“d’ﬂh"!?atpf"twf’é d&v@és'ﬂeé ispersien ip deneBereithone:;
et (3) de | %ﬁ ﬁﬁ ' | ritERin %lAﬁkQIUSI*eh%{hQ? das

di sper sant, v oaklid® &Sfim‘&ﬁﬁel g%%ﬁﬁ%iﬁ?ﬂmﬁﬁfdﬁﬁﬂgewlsde 0,1 a 4%en

POi ds de3 | adia Vervamracs soam tar otatsre § b4 70 dpioks Veehrbielerin doesMiepisren der
| i qui de sur MP‘&“ tﬂ’d’"m erplatip) § "@ﬁ vor Sentt (g)peiohglist, um palichen

d' environ 9%“ e"°" b'ﬂ?e'éémddas %ﬁ&%ﬂtwd@rﬁﬂ o e Gepditibe Rach Wi MiLIl €5
de noir de QrEmzenbémfalmne de sorte guo ces particul es sont depos6es en une

couche d@nti ﬁGeVOﬁghmngaéP plae gemag sinem der-vothergeligaden Apspriche; heragstellp bediypids; LgitRs- par
dépot chi m gie e couche continue de nbtal conducteur sur |a couche de
noi r de car Revehdicipasce et | adite surface non conductrice. 2. Le proc6de
selon |l a revendication 1, dans |oquel |adite dispersion |iquids conprend
une quarifi te’sU’T P’°‘?§Gé PWT‘S&?PP g]"’&ﬁl"'ﬂﬁ REtAiAUe eprgHqiicefuEia syrigoa N MaSIRN, o r

le pH de |l m'm gf irde KB cohiprefarkd. 3., Le proc6d6 sol on
ia revendi cat(1)@las mdm ie 6g.icakbo aﬁtuingrdﬁmyrd@naibpahaubdeabinsmmn 3aui

| * hydr oxyde dan sion; x de de sodi ym et JO éde d' anmoni um

4 Le pr CGd 2)% %‘n m ‘:%npwegﬁ e nF'étdl SperSI on
i qui ds corrpr ﬁrﬁtéldanéiﬂ eeaus@ & 1% dhlpoids 86 iﬁ'&ﬁfbrdibﬁlliqtﬁda r6act|on
de art I cul es(b)cbe anphdwmnefdxspﬁsm hqmdwhlda $u o eaductaur; 35

' rg}ton sénarecpjus g'apvirer 953 an ppi t ligul d
e ol alfion « Exbpat e o e oREM ot AP %@ aﬁ?ﬁgﬁmﬁﬁmﬁﬁw he

une pl acfﬁett une couche
non conduct r i(@®enapgliei parispst aMAGueiie BBUCHSCORtAUSIeONSEE BinBuctstiisal h bayassde noir de

conductri ces cebpm eeqta ite@ umdo elricG t altes sw vant es: % 0
cont act Joad 'ﬁsantlaeggaugfﬁogfmésﬁn% d% I%(%uré }ﬁp xe%'q Imqmé?'gage
U

avec une di S-3 @& 'hydr(n&&e des

partlcul es depamswm,aim/dmm &nsadn bnlum rm en de partlcul e de noi ns
d' environ 3 '°N§d é’F‘§1 'iﬁ'q 'B°&H'E\§‘d un
t ensi oa i f Si EB p,gﬁ,ehe eau

ou un So v ea&auﬁ@ I&irdiid in adnﬁpﬂanﬁtﬁ ramamm ﬂe&iéu udm&mmwavsc ERRLMGins
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