; e3eZWi<, 6bT=M4 ~ "Me) z PLATI NG METHOD OF HARD DI SK SUBSTRATE BACKGROUND
OF THE INVENTICN 5 The present invention relates to a nethod of el ectrol ess
ni ckel | ass or ceramic made hard di sk substratig.Mhp20@cent
years, H @@m Hma for magneti c di sks, glass or ceram c nade substrates
are belng ce of 1o the prevrous#y used al um num made substrates.
On such a gl ¥8%¥2%r ceranic nade substrate is forned an el ectrol ess ni cke
plating filmas a non-nmagnetic filmon which is then forned a nagnetic
film In arelated art pI %&EEG”ﬁ%%ﬁHE dfhﬁﬁﬁDfﬁﬁgklgy%@Tﬁg@ﬁted two net hods
of electrol ess nickel 15 plating of ' ass or ceram c made substrate. One
nmet hod i ncl udes the steps of dlpplng a substrate in a sensitizing solution
in which stannous chloride is dissolved, to allow stannous ions to adsorb
on the substrate; dipping the_substrate in_an activating solution in which
pal | adi um 20 chloride is diss RO 4 ' nucl ei to deposit on
the substsrate; and dHeeprdbppt ninddmeisubsélates ito anmetiesd radl ess nickel

pl ati ng squtl ... The ot her th d lncl es e, si.ens of di

substrate in & 88?5?5% ® J01° g?oﬁ9 fﬁ?ﬁgg%?annou% Eh orfﬁg 3 palladlum
chl oride; 25 slibkestubsigrates substrate to acceleration treatnent (dipping
the substrate in a 2GRk %.é%gl %ﬁ) uBQtf%ﬂéENﬂgélhﬁ?hé%ﬁé“&ﬂsﬁb to deposit
on the surface of t e substr glpplng th rate in an

el ectrol ess ni9dREP PF RITRPISOPALE PEDITIF ARt AT WEARI MACBOLM RIRCEH Ofner

sensi ti zjgng- a%bvaté@{btmtyhQeeanstltrhﬁadnatntaaé sabA natlesacceh e @ et hod
of electrol ess qu ckel F)' ating on a glass or ceram c. made_hard di sk

substrate, a €GiA°€aPt HEeR2H8 YR TT 5Pe it r EATHhAR THES T Y&t
i nventors havelt:&umdpléﬂaitnq/\/lferlmaagl agondmagnetite ahiiloen padehbalr diditdlen

substrate | s eLiaghod dfmecsk3 MY 2002 1o EbeokIObass L olieln gl 2t N0

there is often caused a enonmenon i n which are In an
el ectrol ess nitbRep bier iRRPYf pHAPtRG AtV ﬁ@tbpége‘m qlerénpdess Huhakedt udi ed

the causg of ?uelalagp@@rtpr@eea,oan&iezfmrtdmtahatstmx%eur I 8A& Gnd¥ihod the pits
is largely affected by the presence, of tin remained gn the supstrate after

pre-treat ment APPEURRS % s&58Ei Pf cIiRRIP Y G EURBET HA la:‘s 2aRSPEHANSt for

el ectrol ess niselekiph atn nhicandtasndisaldhg ordde alss alideiodets, stiwhaldowpi t s,
and further, 0 |_a Al finally

i nterrupt t he p?abgué ?%%Ef%bﬁap§£§ﬂ%¥ﬁ%ﬁsggggt%%%ﬁ dﬁngggt%%an

el ectrol ess nistketratatimgnseraivaningisedatéden in twhighdealtabiwn t o devel op
a new elgetrolassrnieked dilsabhpdaretdad 10t Baul adisinGud¥it id E&fdsikor
pre-treatnent. 15 SUMVARY OF THE | NVENT] ON, Ther efor% an object of the
present i nvenPPofiPf sSHRF ARG 48P HRIThSUPEANE| BRE rPSLL ke k12l ati ng of a
gl ass or cer anpilechadbesubsiickaleplatinhisoiluahygnt | Misalothes methatsed for 20
pre-treatnent . r Leye i in_.a @gﬁr @l ess

ni ckel pIatlng %QF%?§SEE%§% gg Q%ségéﬁiﬂge$&g gﬁ%é&ﬁﬁ%ﬁ Egeﬁtéé ave studi ed
to achi eve t h8oipdien cﬂﬁ'e@tlnlaﬁdshwe’qsoﬁﬁd%h‘a‘t e Peddedbresthlord kel
plating fsi | m wubhest i Qf Gine BR68LLALYI e ae@aleEatmﬂr&&eeremangl E5ipAhg2S
ceram ¢ nmade sgbstrate q¥ steps of; . etching ﬁge substr, condjtioning the
surface of th&MEuBEPTHIEUdn 8 afcHt Phittesitiin: comid ﬂﬁ Bl ]ans‘u‘F“f act ant ,

di ppi ng the sunlustLeat'eo idermsdat ahyshe soinflacenodhtloh subistanhs; canwiat er - sol ubl e
pal | adi um sal td %ﬂ ﬁ%ét%& ?ﬁmalne@l%%t%f@é %‘i%*ﬂ;egs }T;Qt{ 44 methylam ne
or glycine, es fot - contain any tin sa P pplng t he
substrate thu§09uelemeated in an electroless ni ckel plating solution to

form an gl ectrol essicghgl whj | My HRAHCRYT EQthA REn81800Ch £lL4L AL £SS
ni ckel deposition wi thout use of any tin salt._ The present” 35 inventors

have al so fouf§tPAdtanh thee 135568 %‘Earil(y(?t"taﬁ%eleratmn method of

electroless nickel plating on a glass or ceramic made hard
disk substrate, a tin salt has been used for pre-treatment.
The present inventors have found that when a glass

35 or ceramic made hard disk substrate is effected to
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13 May 2002 3 occurrence of pits can be nore preferably prevented by
rinsing and drying the substrate after the catalyst treatnent, and further
the occurrence of pits can be nore certainly prevented by ul Eg;fusas,njo@
rinsing the substrate after the above etching treatnent and before t%e
above surface conditioning treatnent. The 5 present invention has been
acconplished on the basis of the above know edge. Accordingly, the present
i nvention provides a method of electroless nickel plating of a glass or
e o1 e oR s Re LAY DA NG SkERRCOle SR bhgOaG Ve SurTace of
a glass or cerant ¢ Subst rate ‘the substrate in a catal yst sol ution,
t he catal yst sbeu@m@rprcomwh%hgpwﬂ/v@tr@r fovhed| i sal eddrtmeadst ndgdehn 10
ani ne conpl ex ﬁ)gtmgnémbut aRat ep@tﬂe@eag afVerdtidtsSBhle WRIRId thbe ol e
rati o of wate |'e ‘pal l adi um sal't to the am ne conplexi ng agent is

sel ected fronfavusargfe BIch] a0PReRQPERoR 5anH; ASHIHY At gB?l PREHHEPSELSE r at €;
and subj gcti ngnthgissibisd rl&trgew @f@é‘&treral 8§Sthé Gklseplcat bnge fry xdsmaaheg t he
substrate in an el ectroless ni pp gsolutlon The above m§ may
further includB, *hergietrRéest be%f rf5t68 GPEFoni ng PRe™RLT FIRES ot he
substrate, a stiepdeés eiathiaeg hheam)ubfattraawetaﬁdrtﬂmtmbteasmucdeem nsing the
substrate. Al's t he ahoyve tho h C t h tep of
rinsing and dp%hln‘fheangubstra?ege %fgésﬂé%oér%gﬁa grheg{stu st(:aar gte by a
new jig diffefenthéromirhdts hasbhey tb?e@rlvsmseat upkdtiinghseaermfand nsi ng and
drying tjge subshpais AN FhpR BRe thGSWSEEaE€LdD it 18l €644 Ql:eSS ni ckel
plating 20 sol ution using the new TAI LED DESCRI PTI ON OF THE
PREFERRED ENVBEPFWENTEYRI 4rhapdeds J}J"gl?ﬁét patket PidigrafelttiPccor dance
w th the net hedeséréhe, prwaenaeuwmel aw, debhelep rmneheeusetr dldemown hard
di sk substrate ma 25 r| al _such as_sQ ass,

al umi nosi | i caf‘é”gf’gs%{a rré’l ptg%g i as8 92y e%érna%gg ?r%a erial .
According to phe- pr@s!emnh nventl on, a glass or ceram c nmade substrate is
cl eaned sing a cleaner and then etched as needed. 13 May 2002 - 4 The
cl eaner used in the present invention may be one known in the art. The
etching sol ution used for etchiSYYMPREPREHE FYEHTEN he one known in the
art. Preferably, thmeekgbiag 5:0|dHJIeQ'Iﬁ BRI they pi@abatnm@emtoar isotabl e
fluorine 5 co oun SUCht%od I\?ed KR or ' "1% |an a cogcentratl gp of
10-50 g/ 1. Ea&h® SERNi ng Treatment elt it ﬁg reatent “can be
conduct ed undeﬁrahec dnﬁﬂﬁewtubehaat@orﬂd} mhenhl ﬂn}ac@m dadtelqindt tused for

conventignal g@&heﬁeaﬁ%&r dttegtﬂerékrge dHeSe80t obdWMEUHcAN ot Wi 4 &£ itih@nabove 10
etching treatnent is followed by rinsing_treatnment and surface conditioning

treatment, th&LPFREPIRPS ME&KRRNPLARIPDE 1Mt PASBHIE AY POPEIP BT ned. The

ul trasonic rinsing ike gtbeeht v&d@tmeehseé t@ualyédptevmﬁlaecwnéeam@f
pits in an el egt‘rao%ess C{'II ckel fg 3 f| I m, Th Ietsrsasgn ¢ ri 850G may 15
be perforned a errpera Ureof o A8CH B RbSit IES ’10"m nutes usi ng
ul trasound wi fhlm pe’vmutofocabenen‘@e 55 pitgnpan Thre fnnmedcen coraliasisorirng

treatnmenf; is ee&fafaiéreffﬂaaé)rsuwewvwgyt&%peuaéacetcﬁ{ﬁtgetﬁé Suttd 393 eQr
ceram c naterial used the substrate. To be nore specific, the surf ace

of 20 a gl ass°8P &E%%ﬂﬁ'%? feePREFatR s thE RERBLTAIGAUSTRYI s fORE dRar ges
and to | ess adsobhetdemgraindadicum @ﬁﬁd@t&hthammirrgegabl web@hadtgestn Zhe
surface condition agent .used 1 r.esent inventi QB |on| c film
form ng conpoﬁﬁg i%%t %glutllr?(r:ll b'ae ancoélr é"alrrlliscasfil%enre s@&r‘%pou allaadt

surfactant suehl2bamd an mmentzpsmdrudtegnnqaﬂwemtatawm @ssurfact ant The
surf ace £ondi LLontpgy PARMe bt JLISAIChVARLR! addh GRALOnEa AT na,celn _
conditioning solutio e sur e conditioning agent is used singly in
conbi nati on. BRakpl @xd dthamhdiapbne Hrg&vibetsptandwompsatnestrd dde a8 30
conmpound havi gdetbgoi@dd qWicRa1f H1MH iy sB]lu(:lgnFEo)fd’i:mS&meré@tﬂBl\@%%r ein Rl

is a reactive qr anlc functlona roup such 35 s a vin gro)ncg(t ur ei do
group, am no Gr64p tOeEERY 51]3"21\315‘5? 206?° glectrp FS Hacry!
group, or acrylbgyblaiomﬁiﬂw@ﬁyl @yé &f ahy, tBE 5816, nmehpdesemt bon group

such as an al k¥1 g{;gxug have also found that in the above method, the



having 1 to 8 carbon atons, preferably 1 to 6 carbon atons or phenyl group;
5 X is a hydrolyzabl e group, for exanple, a hal ogen atom such as a chlorine
atom an al koxy group having 1 to 6 carbon atons such as a ngg H@houp or
et hoxy group; an al kenyl oxy group having 2 to 6 carbon atons such as a

vi nyl oxy group; an al koxyal koxy group having 2 to 6 carbon atons such as a
1o net hoxyet hoxy group; or a phenoxy group; and "n" is an integer of 0, 1,
2 or 3, preferably 1, 2 or 3; and "nf 3is an integer of 0, 1 or 2,
preferably 0 or 1. Exanples of the above organic sil ane conpounds i ncl ude
vinyl sil ane, Ué&hggﬁz'elo?rfﬁ’ts BB Yt PRFerably Pr¥ehtcd ) itk dnd drying the
net hacryl oxysi | ane. Exanples of the surfactant for "the surfacglgondltlonlng
agent include subplone efiercths gatalyst eatmenidand Buthenthiecocgumrdnge A mits cathbe noni oni ¢

Z:Jrk;?;thgzz)l Ietnﬁ%@ge& yoi%%(‘%{g @pﬁg%ﬂéles@érthgsor%%%[egtﬁﬁél glelzg)sofmér and

pol yoxyet hyl enaclsmg btehtmen&lak@ Ibeﬁ)tcenhe ﬁﬁwemrﬁamcmdsmmﬁwg:trammentnc [rheles an

al i phatic ne salt di et h oe ol ei

oyl bol vet g1 oes b el R aoth Bt S R oL e

al kyl tri met hyl ammmAycorlirgy, thap@sent kvestidieproyidees gicthod ofaeenRblessnpieidy or i de,
and an al kyl pyridiniumsalt. The concentration of the aboye surface

condi tioni ng aBBWIE A& gl erperanpc Ak sy stigtep incfiging Geistepp PEfOPdEPRINg. 01 t o

0.2 g/1, and t{g ffh&foft zh%la&ﬂblf @&@mfcoﬂﬂbt}dté’M1ﬂﬂn§gl%1§uﬂs§at9ﬁﬁfaeéa?a@§/sy in a
range of 2 to 10. The surface conditioning 30 agent e added with a pH

buf fer such asshdions ieinsialxst peutiamenmpraisiigea Wptsf-acslgble ma(\ifl“h Yy sl erp Ao s phat e,
a6t § ot o0 O pkhin? Somp it Bl b 16t oRlARE I skl Suferphhd ol Gl O
ammoni a, hydr oefiwaer-soluble prlladivo sathtor fhgramine cqmpls}sng emrm ] at;lﬁ:tgd ifivena 13 May

parti cularly | PR oh 8 (814 S igithy 36F FRRE'd Bitether BEF BRI (he
di ppi ng t enper substrate ites eiectroiessamjel platieD by (dqﬁvﬁl(g thprsebstragbinyan?€ledtwle$®C, and

the dipping tipe i.n a.b.ra Ut es nefer bI 0.5 to 2
nuten ALt or PEHIeLPe Spiigh® A8 oBvetactnd i P FinyaR Lo R eteo P
substrate 15 semditiohinglthy siefib¢ ef the dubstrate] asiep @f aﬁaﬂmgahea&ubﬁtaté ﬁlﬁﬂﬂhﬂfe nt .
According to t resent ipven a_cat.al 0 ut| on used for the
catal yst treat ﬁgﬁ{) onicripsing the su t@?edizsﬁ g&u@%ﬁ?ﬁg 6(51? CHGH N y
contai ns a wat g tebtdpfRinking dhd\dfyinglthe SibSthat@ S stbﬂdf@ﬁbﬁéﬁh@hh@édbﬁ'@at@r

pal | adi um sul fate and_an, _am ne type conplexing agent, but which does not
contain any tiB 82ev Jisrdiferent fram; ﬁehaé’ﬁ’#ptreé&l“ﬁ@l ﬁ’b‘érﬂ‘e step of EigFipe @4 ng agent
15 for pal | adi gRng¥aE Glibdtiak! dedp ﬁﬂ%@l’i@ Subs@4¥k 1R She BILANERMREY bRy and
derivatives thereof. The am ne nay nonoam nes, pol yam nes such as

di ami nes, €0 a?ﬁl‘ﬁégl‘%ﬁmtlﬁ‘h‘@WJilB(e and al kyl ol am nes. Exanpl es of the am ne
i ncl ude a nonoal kyl am ne such as net hyl ami ne and butyl am ne; a zO

di al kyl am ne such as di net hyl am ne and d| butyI am ne;, a rial kyl am ne such

as trinmethyl am ne REFAMEDDESCRIAATION Q BOBIMENEdi am ne,

i et hyl enot r1 am nart SHETMRSSRHRT R eﬂé{*} I A5y g{"ﬁ@ﬁ% St e
triethanol 25 pmsemelnvﬁxtmnpﬂese mﬁyﬂabasm knmaﬂohmyllchﬁlesubmmdtudmdgtﬁpm ane
concent r &t Pon BT PRI @ bt ShmiRhtRE sl hEl e One o REE o
0. 0001 to 0. Olcemmhichat@tabf erably 0.0001 to 0.001 nol/1. The ratio of the
Compl exi ng agent  rFORUE ff WE gy pection. o 5Bt 6F peramic madt AURERETFy 1
0.8to 1. 1. 29162\%@@315@@(;[5&,!1&@@4&@,1b{@h@sag@gegai as 1 . 2, eI ectrol ess ni ckel
plating is not well conducted. 35 13 May 2002 The pH of the catal yst
solution may be set in a range

t he



of 1 to 14. That is to say, the catalyst solution my be acidic or

al kaline. According to the present invention, the pH may be preferably set
in arange of 6 to 8 5 The catalyst solution may be incorpofa Moph an
al kali metal dihydrogenphosphate salt, sodi um hydroxide, hydrochloric acid,
or sulfuric acid in a concentration of -0.40801 to 0.05 nol/1 as a pH
buffering or controlling agent as well as for dissolving the pall adium salt
in the catalyst i0 solution. The condition for dipping the substrate in the

catal yst solution ney RAeatblabidn S8l %ﬁ&egrem\i%enwomﬁyw @he It may
be set such that the tenperature is in a ran 20 to 40C, preferably 20

to 30C and t h&"@¥PpitRgths ¥ s F’Heae‘i@lr“@nﬁégli?l@ 868 £oRi pEERENT
preferably 0.&redtdent ﬁh&}esalséf beroheiipwii ppethé e cababysnhlpolute on,

t he substrate |s sequenti a, subjected to rinsin nd electroless
ni ckel platin§ R d??i%ﬁlﬁg‘ﬁfﬁtﬁtc?r’sﬁéﬁe&VVB%c? r%’]lbégpF $erHl y 20
suppr ess mccurdqompoendf sypct s5s AR NaF | IgF,0ve BHIFesHF eitess cohceherastulist r at e
to the pall adi ‘%“1*6”559 1 i a%{mt e Skbs fe%ﬁng tPSa%Je% &l §%ﬁ?y re|5'1 tgd by

a jig in the above-des rmbe suc era ced
with a new onérghtment heanhs ﬂgnﬂﬁe’mmﬂde{fbéh@r@@@fﬁllﬁp?hgc@wmt rate

in an elect r0'1%3%cBbE&@Ac&'ﬁ@hﬂghéOééﬁdéH%)lonIﬁla&e'ét?oci o0 say, it is desirable
to dip the substrate in an electroless nickel plating solution using the

new jig. If the subAiTRErPstai PhePreAcah LPERtrioPes¥bhiekEle Abaeng
sol uti omohi | edediing tﬁéam@mpaet edlh)wdd’lﬂbyj r@ndivg nFed@mbaenamsed in the

treatnents before the ti.ng.treat nent IS prefera deposi.ted on
the substrate; %%\?59&8“'?%1”108‘?9 f?aatﬂ‘éé&fﬂ 3E8eﬁﬁ%ﬂn@d ?ﬂ%n‘f ‘g L%el I,

and in this cadéerapbnitelly degifodnpdsi tThe: oAtrhsonig rllsxstlabl &ém off in the
plating sol ut 'eqﬂ},ecftﬁl%etéffla/or%c%Bhéﬂni;}‘%‘(z@ﬂheag@ux@@atcet B? gﬁtéﬂﬁil

solution is deconposed to the nickK fragnent fallen off
whi ch woul d a(ﬁle&§rPF1%s?u}H°éﬁeloPlél‘éb'éﬁTﬁ§§1mtl ofibe A&l%?S@F‘éEt FHreng magkel

plating spl utigen p@&@drzﬁ@a dthe ekppbrolvss oIII gketo pietd F@rt asawentto tilber e
may be used a kno \gn el ectroless nickel - h hor us 1Eag)tln sg g‘{,/on .using a
5 hypophosphi fESGER B& 2D U RRGPRDHES Oggr é gent’ “For
exanpl e, there may te wedaan ednsi:ittrlolnéss hrend(tedenmh@spherf.rsrrqﬁlcatﬂomg

sol ution mai nlyy, cQQ% Ak NifY s%r‘%%tséfségwmfe a“l;EEQé_ é@'cter%!r&?cb AStdY Glsel

sulfate in a Cohcentration /'1; a conplexing agent for 10
t he nickel sal4sedf SPreR‘%ﬁrpﬂ"é’StéﬁtBrga?ﬁ c?eaE‘Péles%dP?CJsftM 4bhe surface of

20 a glass or ceramic material tends to have negative surface
charges and to less adsorb the palladium catalyst having
negative charges. The surface conditioning agent used in the
present invention is a cationic film forming compound, and
may include an organic silane compound or a surfactant such

25 as a nonionic surfactant and cationic surfactant. The
surface conditioning agent is dissolved in water to obtain a
surface conditioning solution. The surface conditioning
agent is used singly or in combination.

Examples of the above organic silane compound include a

30 compound having the following formula:
R'(CH;)nSiR%Xsmn

wherein R' is a reactive organic functional group such

35 as a vinyl group, ureido group, amino group, epoxy group,



sodi um acetate, sodium malate, sodiumcitrate, an ammonium salt, or an
amne in a concentration of 0.05 to 0.5 nol/1; and a reduci ng agent such as
a hypophosphite in a concentration of 0.1 to 0.8 nol/1, wher g} Maé/hﬁ)OEH is
ina 15 range of 4 to 10, particularly 4 to 5. It is preferred to use an

el ectrol ess nickel plating solution which can deposit a nickel - phosphorus
(Ni-P) alloy filmhaving 9 to 13~ by weight, preferably 11 to 12.5 by

wei ght of phosphorus and the remaining of nickel. Such a nickel - phosphorus

alloy film 2o j p bo b | ug.i j.ally
avai | abl e pl ata}%d&gghl??%?\acﬁ@? %ggﬁgédé./]?%ﬁéfggt?glrlégsésh%%frgsg?i)p%ch%ﬁg
treatnent may be coRdéet edmenohydrenpeben Lgroupf s8oht @s BT alkydcebeeance with

the conventiongly;ggnnet, @nd 4l housophe nyf@fab@g Pfe Al 2arBbRCILMNLLE
nickel plating film(N-P alloy film generally having a thickness of 1 to

30 ~ m Since R¢@Yadb8YeUPI ati ng met hod does not use any tin salt for
pre-treatgrent, the pcLdird eReaeo0yzbles gridubhes ot adddipiki, | ; RbIAjredtby t he
pl ati ng nmet hod according to the Er esent 3q<€i nvention is prei\vent rrrluch

d a
as possi bl e. I5F0d@Pt PofPlA WEggREPTE 3T 13ROI BECTR MY "gn *t A8 gb‘iﬂf ©
el ectrol ess niadoss phabi &g 4 iMethbryageaumancetibkh dimpcoavealkandloxyanner,

to produce a MONGt g Lok A5 g oLapY, 2002108 JEXNRLE,ThE Jrsgent.,

5
invention will”be nore y dgscrl_Bed wth r ence to, imted
to, the foll oviikpxErakpresirahipy ErdApyed wnd Comparartams Bughptesd First, a

gl ass magde harglgios ggp,g* r Afphag cge?;@q, lyPEug; CAganer (trade nane:
Gllite 650, prodgcgg by ngi Ip Co?: Ltd ),}&ﬂgnsgg and etched. The

conposition of the EchithGsoPteIdn And t Re &thidrg PESABFRP b lat %t RE
etching 10 step ana as~fod | WsntegBposSt to,0n ok B chidmeranliyt bosaci di c
ammoni um f | uori deSOE)ga/ 1slul futfi haci d30 %(]::/ 115cEt,_:§:thiI ng Condiltni1 aninpRi Qg

t enper at ur e30Cdi ppinig 781 O u?eaﬁfvfhergg?%er, He Soberiate Wasst j ected
to el ectrol esshingkelilpheat i yrpiidesddene daamimogiilAne heepaiyisdwiang, samps. Exanpl e

1Step 1:,4i nsilﬂgg:%gc%,@@x%imef.ace conditioning treatnentStep 3:
rinsingStep 4: catal yst treatnmentStep 5: rinsingStep 6: drying30 Step 7:
el ectrol ess Ni-P plB¥3np)esx fipFiee ButHacsant Eeepdeasurhase Fondbtirpiedl
wer e repeat ed yeaepintbade thechibilicrsnisidtdastepnios dddibaseni cal ly

gurfactant. The nonionic surfactant includes polyoxyethylene
alkylether, polyoxyethylene alkylphenolether, polyoxyethylene

20 alkylester, sorbitan alkylester, and polyoxyethylene sorbitan
alkylester. The cationic surfactant includes an aliphatic
amine salt such as diethylaminocethyloleidoamide, and
amylpolyethylene-polyamide, a quaternary ammonium salt such
as an alkyltrimethylammonium salt and alkyldimethylbenzyl-

25 ammonium chloriqe, and an alkylpyridinium salt.

The concentration of the above surface conditioning

agent may be in a range of 0.01 to 5 g/l, preferably 0.01 to
0.2 g/1, and the pH of the surface conditioning agent is
preferably in a range of 2 to 10. The surface conditioning

30 agent may be added with a pH buffer such as potassium
hydrogenphthalate, potassium dihydrogenphosphate, boric acid,
glycine, sodium citrate, potassium citrate, tartaric écid,
lactic acid, acetic acid, or an amine compound; or may be
added with ammonia, hydrochloric acid, sodium hydride, or

35 sodium chloride.



35 perforned. 13 May 2002 - io Conparative Exanple 1 Step 1: rinsing
(ultrasonic rinsing) Step 2: catalyst treatnent Step 3: rinsi ng 5 Step 4.
drying Step 5 electroless Ni-P plating Conparative Exanple i}[

rinsing 1o Step 2: sensitizing treatnent Step 3: rinsing Step actlvatlon
treatment Step 5: rinsing Step 6: drying A% Step 7: electroless N -P

pl ati ng Conparal Step Step 20 Step Step Step Step Step 25 Step ~iv 1. 2: 3:
4: 51 6: 7: 8 a Exanple 3 rinsing sensitizing treatment rinsing activation

treatment rinsing agﬁel err‘é(lltol% treatent, rlfgglengorgé ) §t egrgat ne;cctrol ess
Ni -P plating Corrparalve Pe*d % i rrnsing J’f(} £e Sl ace
condi tioning tmceiatpmfItthSﬂ.eplSB lnmutgldmgh@treaperd, ipr eadtmlrag:,t Héataenbe St ep
5: catalyst treal MRS, CHEENGLSHGYThE PLAS UL 98) i Pt ER Hige’ bBSHHG% o
60°C, preferably 20 to 40°C, and the dipping time is in a
5 range of 0.5 to 5 minutes, preferably 0.5 to 2 minutes.
After completion of the surface conditioning treatment,
the substrate is sequentially subjected to rinsing and
catalyst treatment. According to the present invention, as a
catalyst solution used for the catalyst treatment, there is

10 used an aqueous solution which mainly contains a water-
soluble palladium salt such as palladium chloride or
palladium sulfate and an amine type complexing agent, but
which does not contain any tin salt.

The amine type complexing agent is a complexing agent

15 for palladium, which includes ammonia, amines, amino-
carboxylate, and derivatives thereof. The amine may be
monoamines, polyamines such as diamines, triamines and the
like, and alkylolamines. Examples of the amine include a
monoalkylamine such as methylamine and butylamine; a

20 dialkylamine such as dimethylamine and dibutylamine; a
trialkylamine such as trimethylamine and triethylamine; a
diamine such as ethylenediamine, tetramethylenediamine and
hexamethylenediamine; a triamine such as diethylenetriamine;
and an alkylolamine such as diethanolamine and triethanol-

25 amine. Examples of the aminocaboxylate include glycine,
sodium N,N-diethylglycine salt and derivatives thereof. 1In
this case, the concentration of the water-soluble palladium
salt may be in a range of 0.0001 to 0.01 mol/l, preferably
0.0001 to 0.001 mol/1l. The ratio of the mol of the

30 water-soluble palladium salt to the mol of the amine type
complexing agent may be in a range of 1 : 0.2 to 1 : 1.5,
preferably 1 : 0.8 to 1 : 1.2, When the mol ratio is as
large as 1 : 2, electroless nickel plating is not well
conducted.

35



35 Step 7: acceleration treatnent 13 May 2002 - m Step 8: rinsing Step
9: drying Step 10: electroless Ni-P plating 5 The treatnent solution and
the treatnment condition used in each step are as foll ows: Rq@qwg @%pplng
at ‘roomtenperature for 0.5 mnute io Rnsing (Utrasonic Rln3|ngf I ppi ng
at roomtenperature for 5 mnutes ultrasbund 15 Surface Conditi oning

Treat nent Conposition: PCK120l, produced by C. Uyenura & Co., Ltd. 2 cc/1
Condi tion: dipping at 30C for 1 mnute 20 Catal yst Treatnent (Invention)
pal | adi um chl ori derfle Gl ofolkhd ghy£lyx GoQQtiominay pet assi ina range

di hydr ogenphosphate 0,05 I/l OH 0.4 | /1,25 HC1 7.ccll 7 di ppi ng
t enperat ure éﬁ%ﬂd%pp?ﬁg t#ﬁ) N%gconﬁé %ﬁ% §§ﬁ§?¥|§i?§? ﬁggtmagkk
(Conpari son) sstighieoos chkakirs 13cgbdidinygrochher preaeitd ibyeotidn pHie

di ppi ng tenp %h& g0§%§¥%fu5¥¥1@3t Fﬁgdlun]cugg 6 43 vy 2002 - 12

Activation Trea hl or I de hydrochlorlc acid pH 5
di ppi ng % enper at ur'éheilcmdqaﬁgsttl ﬂellDFlﬁmgladr Yengheargraegedr el yamg ti me

alkali metal dihydrogenphosphate salt, sodium hydroxide,

hydrochloric acid, or sulfuric acid in a concentration of

0.0001 to 0.05 mol/l as a pH buffering or controlling agent

as well as for dissolving the palladium salt in the catalyst
10 solution.

The condition for dipping the substrate in the catalyst
solution may be suitably selected; however, in particular, it
may be set such that the temperature is in a range of 20 to
40°C, preferably 20 to 30°C and the dipping time is in a

15 range of 0.5 to 5 minutes, preferably 0.5 to 2 minutes.

After being dipped in the catalyst solution, the
substrate is sequentially subjected to rinsing, drying, and
electroless nickel plating.

The drying treatment is effective to more preferably

20 suppress occurrence of pits, and to improve adhesiveness of
the substrate to the palladium nuclei.

While the substrate to be treated is supported by a jig
in the above-described steps, such a jig may be preferably
replaced with a new one after the drying treatment (before

25 dipping the substrate in an electroless nickel plating
solution). That is to say, it is desirable to dip the
substrate in an electroless nickel plating solution using the
new jig. If the substrate is dipped in an electroless nickel
plating solution while being left supported by the jig having

30 been used in the treatments before the plating treatment,
nickel is preferably deposited on the substrate; however, it
is simultaneously deposited on the jig as well, and in this
case, if the nickel deposited on the jig is fallen off in the
plating solution, there may occur an inconvenience that the

35 plating solution is decomposed due to the nickel fragment



Accel eration Treatnent (Conparison) Conposition: AL-106, produced by C.
Wenura & Co., Ltd. 10 100 cc/1 Condition: dipping at 25C for 30 seconds

Pr e- di ppi ng Tr eat ment (Conparison) Nad 100 g/1 15 di pping ti3nagy abey e 25C
di pping tine 30 seconds Catal yst Treatnent (using Sn-containing solution)
(Conpari son) Conposition: AT-105, produced by C. Uyenura & Co., Ltd. 20 30
cc/1 Condition: dipping at 30C for 5 mnutes 25 30 0.15 g/1 0. 15 cc/1 2 20C
30 seconds 80C 10 m nutes EI ectroless Ni-P Plating solution: commercially

avail abl e ele S [ lsu n | g ' phite as
a reducing aggtﬁltig%ﬁl ?fp pro @}é%n%§% tthgrrﬁlﬁi% g?%l-!%?&;ﬁi ?)?1?1
t enper at ure: 88C plid iangeleabrolem® Mﬁh?bsplt#ﬁlé#@néﬁu‘é*mbl‘mq gori ‘Fh? about

12 a m 35 pl aTe'l@gti'bié‘gs MicRef i %ﬂ&&ﬂﬂ} aelr@h@ﬂe.l@%énéﬂ@emgpt b&fuddpsphor us
13 May 2002 5 10 15 5 30 - 13 The nunber of_ pits occurring in the

plating film &BPHPn%heqtrFOé'ﬁéﬁ Bf ke RRSSPROER SR} st non § OEB PR S 2
Exanpl es swer e hfp6hRE SO e lshiph08s e dEithm TRPopRSsPH i eflla® a reducing

agent. For example, there may be used an electroless
nickel-phosphorus plating solution mainly containing a
water-soluble nickel salt such as nickel sulfate in a
concentration of 0.03 to 0.15 mol/l; a complexing agent for

10 the nickel salt, for example, an organic acid salt such as
sodium acetate, sodium malate, sodium citrate, an ammonium
salt, or an amine in a concentration of 0.05 to 0.5 mol/l;
and a reducing agent such as a hypophosphite in a
concentration of 0.1 to 0.8 mol/l, wherein the pH is in a

15 range of 4 to 10, particularly 4 to 5. It is preferred to
use an electroless nickel plating solution which can deposit
a nickel-phosphorus (Ni-P) alloy film having 9 to 13% by
weight, preferably 11 to 12.5% by weight of phosphorus and
the remaining of nickel. Such a nickel-phosphorus alloy film

20 is amorphous. As the above plating solution, a commercially
available plating solution may be used.

The electroless nickel plating treatment may be
conducted at a temperature of 80 to 95°C in accordance with
the conventional manner, and allows the formation of an

25 electroless nickel plating film (Ni-P alloy film) generally
having a thickness of 1 to 30 um.

Since the above plating method does not use any tin
salt for pre-treatment, the occurrence of pits in the plating
£ilm obtained by the plating method according to the present

30 invention is prevented as much as possible.

In addition, a magnetic film can be formed on the above

electroless nickel plating film in accordance with the

conventional manner, to produce a magnetic disk.

35



shown as follows: Exanple 1: Exanple 2: Conparative Exanple 1: Conparative
Exanpl e 2: Conparative Exanple 3: Conparative Exanple 4: about 20 pits/ 135
cn2 0 pit/135 cnR2 plating inpossible 100 pits or nore/ 135 cr‘r%&ﬁ%mb%s or
nore/ 135 cn2 100 pits or nore/ 135 cn? In each of Exanples 1 and 2, the
plating filmexcellent in adhesiveness was-forned on the gl ass nmade
substrate. As described above, according to the present invention, an

el ectrol ess nickel plating fil mexcellent in adhesiveness can be formed on
a glass or ceram c made hard di sk subst @ thout occurrence of defects
such as pits. 35 13 May 2002 14 CLAI : met hod of el ectrol ess ni ckel
plating of a gl ass Bre qeremeing dhvknidiswidlebe coms ifyilay dercwihess waths
condi tioni ng t,Ng3Wht@CEo Ofpit HoRSTiRIt&ENAT ChaURSITRLSg EkBRLIS [ he
substrate in a catal yst solution, the catal yst solution conprising a

wat er - sol ubl e pal | adium salt and an am ne conpl exi ng agent, but not

cont ai ni ng any[ﬁﬂa&paggtanm@a&attmee NPk fngi1alsijo of water-sol ubl e pal |l adi um
salt to the am ne coppl exi ng_agent s selegtedfromaraneof 1:0.2 to
2y g oA

1:1.5; 10 rinsing ahttHryin B B tiAECe AL ah S HTELEI KRSt st rate to
el ectrol ess niwkielg pl aleagedby( tiadpi ngmehesisluliser 5@, i princebeby rgdesist

ni ckel plating,sol yti,on. T pl.at. | t J tag.claim1, which
further corrpr%soe's’, 'i'tgdié’b%*%sréeaeggiddgé epér'gf q@%n%%ﬁ%%t%mt %g ls:;ﬁjurzf ace of the
substrate, as stahdngf selehion ande thabetehiiing gaddihben Y tasoatehindsi ng t he
substrate, 3. gihg, pkat LRgsseided according to claim1 or 2, which further
conprises, after said steps of rinsing and drying the substrate, a step of
20 supporting the substrate by a new jig different fromthat having been
used for said drgsi®fioni &sidythdnd geyhtipbd he substrate, and then di pping
the substrate in the.electrol essﬂni ckgl plating sol uti?(? %lﬁl ng the new jig.
4. The plating netHSHCoP™BPAHH £ 9R%&F8i n the concentr&at ¥ of the 25
wat er - sol ubl e paldwddiwrdcsatidi s sel ected froma range ® «/0001 to 0.01

mol /1. 5, The plating nmethod of claim4, wherein the concentration of the

wat er-sofubl e palladiumsalt is selected froma range of 0.0001 to 0.001
nol | . tching Condition

dipping temperature 30°C
dipping time 1 minute
20 Thereafter, the substrate was subjected to electroless

nickel plating in accordance with the following steps.

Example 1
Step 1: rinsing
25 Step 2: surface conditioning treatment
Step 3: rinsing
Step 4: catalyst treatment
Step 5: rinsing
Step 6: drying
30 Step 7: electroless Ni-P plating
Example 2

The same steps as those in Example 1 were repeated
except that the first rinsing step was ultrasonically

35 performed.



30 6. The plating method of claiml, wherein the nole ratio of water

sol uble palladiumsalt to the am:'ne type conpl exing agent is selected from
a range of 1:0.8 to 1:1.2. 13 May 2002 15 7. The plating ng§ Rpocl ai m
1, wherein the disk substrate is selected fromthe group consisting of soda
glass, alumnosilicate glass, lithiumglass and ceramc materials. 5 8. The
plati ng nethod of claim1l, wherein the disk substrate is selected fromthe
group consi sting of soda glass, alumnosilicate glass, and lithium gl ass.

9. The plati n%Onetapggi‘%‘ Ecxla%i mi, wherein the am ne conpl exing 10 agent is
selected fro g of ammoni a, am nes, am nocar boxyl at es
and derivatives thtepedtf.rizinphduptassomgioetinedngi claim 9, wherein the

am ne conpl exi ng ng, i l.aGt he group consisting of nonoam nes,
pol yanm nes, and %ggl E&I%T%y%(e\ts?gﬁﬁﬁﬁi plating method of claim9,
wherein the am nétesnpr exinfgrggent is sel ected fromthe group consisting of
glycine and tringthyl am irg0 12. The plating method of claim1, wherein
an organi c silane compound or a surfactant i.s used as a conditioni ng agent
in the conditi onisr’fﬁprﬁ'e StRFECEe8F VheP RSPt e step. 13. The plating

met hod of claim1, wherein a cationic filmformng 25 conpound is used as a

condi tioning %ggn'% ri g.‘;eh%x%ongi(at g oning the surface of the substrate step.
. A9E. Ahs. AY" |, : . —AL , . A9U . As. Ah" . A&; L. A&U . AF . A3L OLJKopV W
PQ U Step 1: rinsing

| wr mhc] X]ca] c*a] galk a}gag&@gigq]zgﬁ]gc%}gg]n@l]tca] ca] ca] ca] ca] cRa] ca]ca] ca]ca]c
a)J ca] ca] ca] ca] ca] cafsca] calc”ajcal]CRalU V
TU} ~Zf h?KQ<=} xsniS&eP] P t af ¥i@4] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca

] ffﬂ ff’q ff’q ca] ca] gakpakcadoihealionl eadomlaal cal b c
j! ;

"<"R'S""}xsni d_ZI[8R] 241t ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] ca] ca] c&fker] €a]dajica] ca] ca] ca] ca! """ " F#Gtb#cHoH#pH~#HHAHHIIKEYSZShS
i $t USSR PS id, Lcalcal gal .a] ca] ca] ca] ca]ca] ca]ca]ca]ca]c
a] ca] ca]ca] ca] ca]caJcal ca] ca] cal ca] ca] cd] ca] ca] ca! $$$$$( %) YN/BBBBM86 ' /' O
B S5 %1&% '?TZJ%J@% eb58 g AIE 1%4]1182
(((W**++$+%tompX st T/ [Hx@abtal £a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]calc
a] ca] ca] ca] ca] ca]S%a c?] cag] cal ca] ca] ca] ca] ca] ca] cal ++++++++,

,2,3,AB UV k, |7 ?1’, L TAnsEng o _1xsnid_z]]ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] ca] ca] c&ker] 2a] omiscxliedhgat v taenta] ca] ca] ca] ca] caljcaljcajcal ---.-/
= AT PR RS tep Y W{ddik/,>0m0000111} xsni d_Z] ] ca] ca] ca] ca] ca] ca] ca]ca]c
a] ca] ca] ca] ca] ca]scafca] ca{ ca ga] cal ca]ca] ca] ca]ca]ca] ca]ca]ca]calcalca]call
121263731 3~33334£48B04p 554V RS P8 7TYmeatmERtg +8G8) xsni d_Z] ] ca] ca] ca] ca] ca] ca]
ca] ca] ca] ca] ca] cakep] salL@dsaagcal cal ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caj caj
ca] ca! GBH3888+9, gggg:éz: Cl We<<<<¥g==

: acceleration treatment

Step 7: rinsing
25 Step 8: drying
Step 9: electroless Ni-P plating

Comparative Example 4

Step 1: rinsing

30 Step 2: surface conditioning treatment
Step 3: rinsing
Step 4: pre-dipping treatment
Step 5: catalyst treatment (using Sn-containing solution)
Step 6: rinsing
35 Step 7: acceleration treatment
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Ul c”a] ca] ca] ca] ca] ca] ca] c™a] ca] ca] ca] ca] c”a] ca] ca] ca] cMa] ca] c"a] ca] chalca]c

~a] ca] ca] ca] ca] ca] ca] ca] ca CCCDDD4D@DDDPDpEqEEEEEEEFF

FaFi FFFFFFGE wr | gb\ Whi d_Z

U] ] ca] c”a] ca] ca] c”*a] ca] ca] c’\a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cha] ca] ca

] ca] ca] c*a] caU] cal cal gal ca

GCLERGsGr k@rzﬁfﬂ’ n|5]HHH| LYIAL IS 11wl £ [ Uni d_Z] c”a] ca] cha] c”a] ¢

na] ca] ca] cMa] ca] Sakpadcadxcyiaical cal] ca] cal] ca] caU] ca] ca] ca] ca] ca] ca] ca] c”a]

ca] ca] ca]ca] ca ; in

T S 5305000 S rRP ke R R Rk R 3R _ZU [ Uni d_Z] ca] ca] ca] ca] ¢

a] ca] ca] c"a] cMa] cMa] ca] ca] ca] ca] ca] ca] ca] ca] ca]caUlca Ucra Ucra U cha

U cta U g"a] ca] c"a]wr] Gakaakbl Lddildelibhlhhd LOMVINOBIMRE Nt condition used

NJNKNcNdN~NNN Q0C} xsni d_Z] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]c

a] ca] ca] ca] caf-Cafeal caf ]S @4 E‘aic%{‘]*‘t'a] ca] ca] ca] ca! 00z0 000000 PPPPPQqQQQ

_RASsSST2UuUU

VW/s VWWVWD xsnl d Z] ca] ca] ca]ca] ca] ca] ca] ca] ca] ca] ca]ca]ca] ca]ca]ca]ca]ca

] ca] ca] ca] ca] a] ca] ca] ca] ca] ca] ca] ca] ca] ca! W XYYVZZO PPPPPQuQQQ R4SsS

ST2UuUU dipping at room temperature for 0.5 minute

VW/s WWWMDWAY xsni d_Z] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca

] ca] ca] ca] ca] ca] ca] ca cal ca] ca] ca] ca] calcalcalca OLpX~]< 4 "10%& ()-+

4" 109 () -+ Bapspog (Yltraspoig: RNOOR' () - 99$109%& () - vas{Y /

10: 109 ()-!! " 10%Rpp)nd At "AQMB tehparatirkDWBT(}- i itek0VR () -+ 4° " 109%& ()-+

gE 10!! " yn 109& (l)l IR n&lO%SS&' ()-3'yni'109%65& ()-3@ 109%6&' () - #s10%&' () -

10 10 )}[9E traso

10! &#109PP& () - & & #10(%55&' ()-& #10%& ()-& " #10%& () - & #10%& () - &Y10%& ()
WKYZf h~ = 10"]&/ 09 - 9 :@a 1Q%& ()- 10e 10e

10e#10%% () - y) 109&' ()- ! PYy) 10%& () -

I FYy) 109&' () - ' Composition: PCK1201, produced by C. Uyemura & Co., Ltd.
2 cc/l
Condition: dipping at 30°C for 1 minute
20 Catalyst Treatment (Invention)
palladium chloride 0.001 mol/1l
glycine 0.001 mol/1
potassium dihydrogenphosphate 0.05 mol/1
NaOH 0.4 mol/1
25 HCl 1.7 ce/l
pH 7
dipping temperature 30°cC
dipping time 30 seconds
30 Sensitizing Treatment (Comparison)
stannous chloride 15 g/1
hydrochloric acid 15 cc/l
pH 2
dipping temperature 20°C

35 dipping time 1 minute
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10 100- wU6uSl 13 May 2002
FL310% & () -! +&@H10% " & ()-S)! 9 &@#10%&' () -S)! + &@10% " & ()-S) !> &@10%& (
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pH 2
5 dipping temperature 20°C
dipping time 30 seconds

Acceleration Treatment (Comparison)

Composition: AL-106, produced by C. Uyemura & Co., Ltd.
10 100 cc/l
Condition: dipping at 25°C for 30 seconds

Pre-dipping Treatment (Comparison)

NaCl 100 g/1
15 dipping temperature 25°C
dipping time 30 seconds

Catalyst Treatment (using Sn-containing solution) (Comparison)

Composition: AT-105,' produced by C. Uyemura & Co., Ltd.

20 30 ce/1
Condition: dipping at 30°C for 5 minutes
Drying
drying temperature go°c
25 drying time 10 minutes

Electroless Ni-P Plating

solution: commercially available electroless nickel
plating solution using sodium hypophosphite as
30 a reducing agent

(HDX~7G, produced by C. Uyemura & Co. Ltd.)

plating temperature: 88°C
plating time: 100 minutes
thickness of plating film: about 12 um

35 plating film: Ni-P film containing 12% by weight of phosphorus
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"9#10%&'() L 2,008, &re mlcroscoplcal observed, The results are
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10" &, 810% & () - L, 51096&f -1Lf210% " & --9 0 & - 3. 0 & --L, 0 &
() -s>t>u>>>>?" 2] KX amP o) 2) plt}%s om
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Comparative Example 2: 100 pits or more/135 cm’

Comparative Example 3: 100 pits or more/135 cm’

10 Comparative Example 4: 100 pits or more/135 cm’
In each of Examples 1 and 2, the plating film excellent
in adhesiveness was formed on the glass made substrate.
As described above, according to the present invention,
15 an electroless nickel plating film excellent in adhesiveness

can be formed on a glass or ceramic made hard disk substrate

without occurrence of defects such as pits.

20
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2.

15  Dbefote said step of conditioning the surface of the substrate, as step of etching the

The plating method according to claim 1, which further comprises,
substrate and then ultrasonic-rinsing the substrate.

3. The plating method according to claim 1 or 2, which further

comprises, after said steps of rinsing and drying the substrate, a step of

20 supporting the substrate by a new jig different from that having been used for
said steps of x:insing and drying the substrate, and then dipping the substrate in the

electroless nickel plating solution using the new jig.

4. The plating method of claim 1, wherein the concentration of the

25  water-soluble palladium salt is selected from a range of 0.0001 to 0.01 mol/l.

5. The plating method of claim 4, wherein the concentration of the

water-soluble palladium salt is selected from a range of 0.0001 to 0.001 mol/l.

30 6. The plating method of claim 1, wherein the mole ratio of water-
soluble palladium salt to the amine type complexing agent is selected from a

range of 1:0.8 to 1:1.2.
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aminocarboxylates and derivatives thereof.

10.  The plating method of claim 9, wherein the amine complexing
agent is selected from the group consisting of monoamines, polyamines, and
156  alkylolamines.

11.  The plating method of claim 9, wherein the amine complexing

agent is selected from the group consisting of glycine and trimethylamine.

20 12.  The plating method of claim 1, wherein an organic silane
compound or a surfactant is used as a conditioning agent in the conditioning the

surface of the substrate step.

13, The plating method of claim 1, wherein a cationic film forming
25 compound is used as a conditioning agent in the conditioning the surface of the

substrate step.



