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-1- DESCRI PTI ON SUBSTRATE FOR PERPENDI CULAR MAGNETI C
RECORDI NG MEDI UM AND METHOD FOR PRODUCTI ON THEREOF 5
Cross Reference to Related Applications: This
application is an application filed under 35

US Cll1l(a) claimng the benefit pursuant to 35

U S C 119(e)(1) of the filing date of Provisiona
Application No. 60/465,223 filed Apri 125, 2003
pursuant to 35 U.S.C.II11(b). 1D- Technical field: This
invention relates to a substrate for a perpendi cul ar
magneti ¢ recordi ng medi unPESERIREIIMEd for what is
called a hard disk and a nethod for the production

t hereof. 15 Background Art: As an external nenory
SUBSTRATE RO FHRRENDIGCUELARI BIAGNEDIC RECGORDISESMEDIUM AND

MIDTI¢SP'HGER PRODIOOTMONE TSIERECH Xed type magnetic
recordi ng device (nmagnetic disk drive) popularly

called a hard disk is used. Cenerally, as the

eess RefanencadeiRalated fnphisations: recor di ng medi um) for this

fixed 7 ' ' ' I -

Subst ra PpEBRFY] & APRiCh ed o35 . 3 31 A8 lafing the benchi
Pluissand| wnBS sSUISSTr §tie)($) pfotiachling waten ofiRredisianal, Applidation No.

BBt eS8 TS s ©2°°

al um num substrate, it is generally produced by having
a nonnmagnetic netal primary coat, a magnetic film a
Pl field: fi 1 m and a lubricating filmsequentially

for ”e‘#hifs%eﬁﬁo }e‘fﬂ?é&k}H@s%&%k’e MPB?%PR&M%%E@QH@ rdcBRling medium
steps of snoothing by grinding, surtace 25 cieani ng,

ta leeatsed far whot iscialed abarddisk aod aniatisgd foothewreduatiaif thereof.
electroless Ni-P alloy filmand surface polishing.

Wth reference to the case of the al um num substrate,
Bhekgeoumdes®i on “substrate for the magnetic recording
medium' refers to a subgtnate which results from

f or mi ﬁ‘ﬁ aly qyterpal memory device for the electronic information apparatuses
represented by computers, a fixed type magnetic recording device (magnetic disk drive)
popularly called a hard disk is used. Generally, as the recording medium (magnetic
recording medium) for this fixed type magnetic recording device, the blank substrate of
aluminum, glass or silicon is used. This blank substrate is produced, when necessary, with
various films sequentially formed thereon. In the case of the magnetic recording medium
which uses an aluminum substrate, it is generally produced by having a nonmagnetic metal
primary coat, a magnetic film, a protective film and a lubricating film sequentially formed
on an aluminum blank which has undergone the steps of smoothing by grinding, surface
cleaning, treatment for displacement of zinc, formation of electroless Ni-P alloy film and
surface polishing.

With reference to the case of the aluminum substrate, the expression ‘substrate for
the magnetic recording mediuni’ refers to a substrate which results from forming an Ni-P
alloy film on the smoothened blank substrate of aluminum, subjecting the resultant coated
substrate to the step of surface polishing and smoothing the surface (refer to JP-A 2001-

209925, for example).
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alloy filmon the snoot hened bl ank substrate of

al um num subjecting the resultant coated 30 substrate

to the step of surface polishing and snoothing the

surface (refer to JP-A 2001- 209925, for exanmple). -2-

In recent years, the trend of the electronic

i nformati on apparatuses toward the enhancenent of

per f ormance has been posing the inprovenent of

recording density as a pressifig need to the apparatus

manufacturing i ndustry. Even the hard disks form no

excepllt &¢Feph Yeas.sthe \iegpd oaf tier ¢leqtiopie. infarmatigp apgpratuses toward the
| . | of .

Al el Bffanct s OEATIRIE Y 18prohEfc feCOrdig density as o

@fdssing gieed d¢o dhe eppacatusmaphfangring inthetryexEven thg mard hbisks form no

aof in- e recording to,the nmethod.of . perpendicul.ar. .

BaesPaf IR B8 Foiliono 4 ARl aalirk Bl Gy of attering

ieOBPGd iof eecpRIERAS idh deingRelitidd. CThd EfEsrtsCre diredé® Blgchanging the

such proposal s, the superposed nediumthat is formned

BYistRg lae'ﬁlpi gt in-plansrrecording de the method ofpetneadicpigr secprding.

sat ur ' I j ' :

10 poroniel ARG fak WinIRATSLY bl PEospRttie [RERAIRUIP magnetic

pecorshi. t Aaongseeh proppsady, chersupamposesl medigm thetaid fameedrbynattaching a

I ' | he case.,of the substrate of alum,nym .

s e bR il ok SFn 3T hehefor AR E s By MR sce ora
p&qibmﬂ‘itpuliﬂma@e}!ietr&@?ﬁn@fla)&r @ﬂ@ftﬁegmlé‘?ib& Q?ht lhﬁysi mgingleémﬁgnetic pole
etic filmf.o ext a N-P alloy filmis used. .
i %rsffiﬂwnﬁ&ﬁiel?lgﬁ-n?m Fase pf SyFeeFWbéHa‘F ot 3ipreipum blanl gy use in the
papaeditflar@hgiRAL Irtdotdin@ Ribdfum, 1he RitkrateSaHt HEGHRration having a soft

magnetic flux density. The techni ﬂue for formng the
gwgnetwafgﬁeﬁomequmbg-P alleyddintis nggda Ni Fe | ayer

26501 0 A, AL O R Fermcais

highj shturttet imagnatict fugpdensigy. eTled tschrliqierfor fomtiéngtthe faft magpietic film by

oft. m ic |ayer th | ati ng net hod .

Ao S Fe sP U PNt e e htle GL sPpteHnS hep been discloged (efer to
IeEs2981050) $oreRapRy the 20 sputtering nethod. The

pl ati ng, met hod, notw thstanding the film produced by

t he plngidengliveativaptnars alsoobeing mpde to Ewmothp Fel gnaggetic layer by the

PIRE RREY (elbcleignc plaFhi ol SNREIeRy phllf it 1 ok Wpensive than the
siuetesing omthiodn Theatlatingemespod, motwithstandinigribe firephukiced by the plating
el & be esttabl I shed

{P%H%Ig gl%%éoorf & |g56§s as comp(flrre%fv%[ch &2 tﬂnF;_p'?‘ochll%Ld by the sputtering

method and necessitates a polishing step, confronts the situation that the optimum polishing

method remains yet to be established (refer to JP-A HEI 10-158869, for example).

‘Further, since the perpendicular magnetic recording method still suffers the head to
reveal a small ascending value (glide height), the substrate for use in the magnetic
recording medium has been requested to possess such surface smoothness as has never
been attained to date.

This invention has been initiated in view of the true state of affairs mentioned above
and has for the object thereof the provision of a substrate for the perpendicular magnetic

recording medium which enjoys a highly smoothed surface in spite of adopting the plating
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Further, since the perpendicul ar magnetic recording
met hod still suffers the head to 25 reveal a snal
ascendi ng val ue (glide height), the substrate for use
in the magnetic recording nedium has been requested
to possess such surface snoot hness as has never been
attained to date. This invention has been initiated in
view of the true state of affairs nmentioned above and
has for the object thereof thesprovision of a
substrate for the_ perpendicul ar magnetic 30 recording

néieeRiteddiis ta mpgms/dmmmg@pa fardhe prodysitio thereof.

f adept t d
gdd?t ?gnh eco%?négﬂ:? & Jhen y andﬁm@g dlﬁetn?lo? has adopted the

poltoing items fdnehecmhstriknioacconpl i sh t he Obj ect rrentl oned
above, this invention has adopted the following itens
far the construction. 5 Disclosure of the Invention:

Dislgsurssihe Inv¥@itnt ON provi des a substrate for use in
a perpendicul ar magnetic recording nmedium conprising
a bl ar iae Present; mventipRdpravides & wibstpate Sprhvseuin a perngadigwlar magnetic

?&:BF lﬁ'n?b@an?pr@ Aﬁox tﬁ:ﬁ{knﬁﬁsﬁ’ﬁe te{lﬁ P kofségﬁ#lh?%%e- or boron-

ectro ess at ctrol ess | at
oontalhmgcmbait allqyl foaped aw thedlankr Substeate by glecmsless fpdating, thhelectroless

10 In t trate f
PR TEH sdneiresial Sy heiek ritoee Sueivesy Rdtitsenes G1gHBam to 1 nm.
of  d&f getsebshaeUor idedn Q@eﬂaeﬁﬂibﬁl@ﬁﬁa@feﬁb hecofdifE In@@lluﬁ}sﬁ number of
plfatedfllmof t he cobalt allo rreasurl(ptg
gefets raecnrging; ohat tirfage f 7he gl rol%s Plated Glmiof the qoé»gls alloy and

hidadurmgRer Iﬁldﬁ- Eﬁn?c,em éﬁﬁh%t@leanfd"f th of Fidkd lﬁr&@gthqyi%st t’hgﬁ § per surface.

for use [ n ar magnetic recor
wher elm the ﬁcshbmntloﬂeqo sapstratei fonsusedowr penpgnchculmhmagnenc recording

g{uﬁc %V}“%Felrtl Q ﬁﬂlﬁ\’?ﬁit §8¢J§‘%ﬁm lo(?éu%%zﬁ &rﬁ@{e é“‘irp?] f;l?f-ee[l%c‘troless plated
ﬁhd of tlima:dhalt rabloe ahd meaQirigt0.1 $inl eSMmotdiandi®merer and 7 nm or more in

urface. y onge of the substrates for use in a
B%‘glﬁéﬁ %@F"é @-\‘f@??c recordi ng medium the

el ect PAfyScheRIr M eefiblitditd BF uidia acﬁél?ﬁénﬁlcﬁial- ﬁﬁé ﬁ‘éiﬁ rgcordmg medium,

ﬁﬁosphor us content in the range “of mass
sHegirofess platednfjimopthefcobsit aleshBasr apb@ph@ms neu;entnn ahe range of 1

peteeptFilas, megnetic recordi ng medi um

In any one of the substrates for use in a perpendicular magnetic recording medium,
the electroless plated film of the cobalt alloy has a boron content in the range of 0.1 mass%
to 10 mass%.

In any one of the substrates for use in a perpendicular magnetic recording medium,
the electroless plated film of the cobalt alloy has a thickness in the range of 0.1 um to 5 um.

The invention further provides a method for the production of a substrate for use in
a perpendicular magnetic recording medium, comprising a step of forming on a blank
substrate a film of phosphorus- or boron-containing cobalt alloy by electroless plating and
a step of polishing a surface resulting from the step of forming the film by the plating.

In the method for the production of a substrate for use in a perpendicular magnetic

recording medium, the polishing step removes the electroless plated film of the cobalt alloy
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the electroless plated filmof the cobalt alloy has a
boron content in the range of 0.1 mass% to 10 mass%
In any one of the substrates for use in a

per pendi cul ar magnetic recordi ng medium the

el ectroless plated filmof the cobalt alloy has a
thickness in the range of 0.1 mto 5m 25 The

i nvention further provides a nethod for the production
of a substrate for use in a pegpendicul ar magnetic

recordi ng nmedium conprising a step of fornin? on a
bn ardepthsinptbe range of G.lr?nmotﬂ Wi pind thies thy electroless plated film of the

- 03] I rol ess plating
AEAPIRYD BuLBRSCRTR banfl b1 B0 ESTRAICL oS 1 o e
st ep &k afyosmd ofghd inethbdd merdtiontd aebgve ddr the prodactidncofussubsithte for use
f.or the production,of a substrate for use in a . ..
L A RERR lﬂ“%‘ ARG Fecordig medigmy; Pﬁié%rwtea Mees polishing liquid
RehtamiigFatet @R ranﬁQNS%rﬁiH@aﬂ QGtHeP k6 8inP laf i &Gk f)ﬂéoﬁﬂfglfber selected
m

the cobalt alloy -4- in a depth in the range of 0.15 m
tieom the greupconsisting afiea oxjdizing ageat ¢ chelativglagent andof plifadjusting agent.
cobal I . ' SSnl . Of .
1 in e Bhnb8 1 L GERE DL e BRIUGEIG offe PRI for use in o
pepdodicilammagdnetic sacbstinginedifium; thepelishing Hqyid hpempHouluarin the range
neti.c recordi ng nedium the polishing step uses
E’ESF‘% 1'5ng liquid 5 containing water and abrasive
grai n$n ang onbrdfNBe thiadaad Tourth nleRBStedOMEthHBITRR the production of a
sel ected fromthe group consisting of an oxidizing i .
Sfstrate For cyse| it 2 RyTRegdiculap Fepeactinresarding impgivmethe. abrasive grains
. _ : - 0N .
$aRE bl iR FHAE SOt 36 REAEUE] oo 30 maceti
r ecor & any onedif tim méthedspoént®hedapave dari the praductioptdf wahibstrate for use
LN the ra(ﬁ‘qﬁg of 3.t0 9.5 10 L.n aﬁg one of the third 4 in th
dhd Por nPPEILE TRETREgSsmEdHmY e 6“5@6%&"81?3 ofonipined In the
pulishingligid se SO Lgrains Ravifg Be NErapé| parti IP@RREe£(D50) of 20 nm or less.
recorg{ng medi um the abrasive grains contajned in
the pd! MEHNsPf thegnethodsapentigned,shonn fordhe pradyciion od asubiate for use
H alpdpariieulR ﬁggﬁé Sr%orhﬂgatﬂ)fdiﬁﬂ? 1 okidi %ta?élﬂsco tained in the
nment1 oned above Tor the production of a substrate for
pekishingliquipishydregercpérexideragnet i ¢ recordi ng medi um the

br asi : . . & ol i shi Li oui
e SRR IBObA itdeed due 1 B ploB Rl dbsirate for use
(Dalperpénd2fdlarninagnetie Secortling amydiome thd chétatinge @@ scontained in the

nment i ongd .above, for the production of a substrate for | .
Bg]ésthmg ﬁqmg contains at least oge compound selected %rom the group consisting of

EDTA, citric acid and succinic acid.

In any one of the methods mentioned above for the production of a substrate for use
in a perpendicular magnetic recording medium, the pH-adjusting agent contained in the
polishing liquid contains at least one member selected from the group consisting of
aqueous ammeonia, water-soluble organic acid and salts thereof.

It is assumed that why the surface of the plated film produced by the
aforementioned plating method is flattened and smoothed to a high level owing to the
selection of a pH-adjusting agent optimum for the cobalt alloy that would prevent

formation of polishing pits.
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I n a perpendicular magnetic recordi ng medium the
oxi di zi ng agent contained in the polishing liquidis
hydr ogen peroxide. In any one of the nmethods nentioned
above for the production of a substrate for use 20 in
a perpendi cul ar magnetic recordi ng nmedi um the
chel ati ng agent contained in the polishing liquid
contains at | east one compound sel ected fromthe group
consi sting of EDTA, citric aeisd and succinic acid. In
y one of the nethods nentioned above for the
3?55&5??8ﬁwépfﬁwéhﬁyﬂwhte for use in a perpendicular

magnetg i vedi, Uk i ust i agen _
cont aiFirlgi‘jI ﬁ@%{ﬁ%{&ﬁ@@ﬁ%‘d%ﬁ %}% ﬁ?‘.ﬁ%oﬁ%eni SH@I SHESQ%G: according to the
|pegssnt inventin fiverpegendictlat mbhgosic réwrdin@iiedivansi st i ng of

aqueous ammoni a, water-sol uble organic acid and salts
thereof. It is assuned that why the surface of the

[Best Mddé for qarpyinglbeaBe hiwvedthh; af orenentioned pl ating
method is flattened and snoothed to a high | evel ow ng

to thé Substrate; olotheopresen linantion tfom yser g rat megndticurecérding medium
I t ion ., of

CORp AR ot Ohalchal | 404 RESHEN plated il gty or boron-

Eomtaining oobalt altaysformeesian the sebistrate maateriat 1 caishowABNFIG] .

the s te_according to.the resent invention for .

a per %‘gﬁ%ﬁ gau glageﬁ&[i Sf&' ?é"‘i’séregr @P‘ﬁ‘ij‘“?@o‘?sﬁ%‘“ Bligpwentigsl) aluminum,

Blass, csliconi RE. Qi prdferrdd) eLdipled): thGughUbthbs laferRis HH S0t need to be

%ﬁsﬁml invention_for use in_ a magnetic recording
Fuasly astprtedesFar thepsakeapt forming janl electsglepsaplated film 3 of the

h&phérab-est ifi h : it i
phapt bl b P RAREE i B 1 ot ks
RSt igyarigblylrequisedstoowndeigo d:g@tmentdw_scohﬁﬁ_e rbdankrsubstratall with a prime

t nat t.can be used in this invention,
gﬁtj rrzla nﬁYnﬁ)él _DL% %F{aegg lssﬁﬁf“fn%lﬂf’ tgf &xample, Ji, eAWFsSey treatment for the
displapingsf of ZineigWhei thema@riatis @hss, € equibs NPESn teathRnt.
parti

P2 SRS RLEARS o B b hensc Lo o cobst st
s gt S R 0 e
erdieny oplated r BlmnenGenemibypas thie filnantasifiisting as e mbgnetich property
@heREpiBnally possesses a magnetic wall.  This invention derives particularly
advantageous characteristic properties from using a thin film showing no discernible
magnetic wall.

For this purpose, the film is preferred to rely on the electroless plating method to
contain phosphorus therein. The reason for this discrimination is that the film of
phosphorus- or boron-containing cobalt alloy, when formed by the electroless plating
method, enjoys such fine division of particles as induces disappearance of a magnetic wall.
Incidentally, the electrolytic plating method attains such inclusion of phosphorus only with
difficulty. The sputtering method encounters the same difficulty. The electroless plated
film of the phosphorus-containing cobalt alloy is required to possess a high, saturated
magnetic flux density. The saturated magnetic flux density preferably falls in the range of

0.5T to 2T. In order for the film to acquire this saturated magnetic flux density, it is
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coat 2. When the material is alumnum for exanple, it
requires a treatnent for the 1 S displacenent of
zinc. When the material is glass, it requires a Pd/ Sn
treatnment. The electroless-plated film3 of the
phosphorus- or boron-containing cobalt alloy to be
used in this invention is preferred to be peculiar in
| acking a magnetic wall unlike the ordinary plated
filn1 CGenerally, a thin filmungnifesting a nmagnetic

%%) unexceptional ly possesses a magnetic wal
§“F fagha meensfiedngidlathes thanrcopalp OAsgensrateigamples of the metal

Qﬂﬂrcﬁﬁb@ﬁéeiltfof:thw egﬁ&[otn' £S Nif 8IS \;\%&?Fﬁ‘ nf‘_ag be chteJi Mrhe content of this

showi ng no di scerni rmaghet’i c
p’@ﬁ*ﬁid%l@refqrtﬁdttﬁma())nmsq%etfmosted to rely on the

el ectr Ie dto cont hosphor us
t her elT(r?il gﬁe 215 ﬁbﬁn{# of dheyip. §Eﬂﬁpﬁfﬁﬁ‘{) i%?@‘Ftéc tPRegrding medium
tchetefiplavaddsy thi.‘shﬁﬁdihﬁﬁﬁ isSprefRfred) & B¥10.09 REPOrth&e ah@N 3 or less. More

allo when forned by the_electrol ess plating
fﬁ%laly’ By Q)§§“%‘Udfﬁsf It-the Ba gxesedsn] am, thareams Béll Beat a disadvantage

i ﬁﬂﬁ@iﬁ% ah ARARASASARE Rg t@?t(})n? RIS deCordile '] layer to be formed at the step of

Incidentally, the ele ytic plating
@u&ﬂcnnﬁdh@memn@ﬁulph ovghelicuscanding medllhm ahd tompelling the recording
B A e TR O SNGRUAE F ok s RAToae ah LstabiY run.

phos pfAbe uembmﬁf&ieﬁa@o@ﬁbﬁbﬁonﬁ'd&ﬁ% bécuf @fitheefsétrbRss lated film of
ss a hi sat ur at ed qnetlc flux density
'é‘b‘“ﬁagh QPHO&*"PP@%“% ebals, allose cantamplatedaby §hlls nmvennon and

hﬁ@sdr@ﬂ.g Qu®br RBreIn Ilark@erlhd 7llﬂn 9 %fe lg gﬂ‘nrb? hfsigkmmsip?eferred to be

ach|re this saturated nagnetlc
legs ﬂpﬁneﬁeweadmeee Eener surface) n’églraesuhstmatfat thft lpenpemdlarlar magnetic

i 0 th ta hat
Eésae r% 11 t M%g&%f%ﬁﬁggh% l‘Ng’lberds% q:rﬁ 5‘nyt&lﬁ an%erb%(ceeds 5, the
exaesd will He atoatchsﬁdvmftagehirs mﬂiﬁtn@l miisSingr pzfr%][ f&%e}q&cbﬂmg regions
%
SRR fou{Pe i 61 feforta and UPRADAG NG FHcoming capacity per substate

Wmh ehp defeerd a%/pfoﬁécﬁoﬁsﬂ‘é@ @ﬁdn?rbrbﬁcn%ﬁf&r ﬁcﬁ%&éfv@ @veﬂ:o% because
‘31 r npre and 1 nmor |ess. preferably, 1t

Yt possibility of bringingdhe émbt@@sush towholih destroy elmsdewce
wi | g i.ncrease of
e R’gl?eo @l‘éc@ol% msi[g%té? F%:le]r g% E)Hre Ho@ﬁyfbgﬁgg ?ortalgorg%-c? ifing cobalt alloy
¢anécmplatpd b)'? thl:pmachtmnngpltefeererlm hﬁledi thld:kﬂéss el rlqtm Gr more and 5 pm

S8R ST R R SRR HRSHEER Sl of Spanone i
peaditing tl&nﬁlﬂm Sloabfidctidtiing as a soft magnetic layer during the course of actual
recording and consequently allowing no writing. If the thickness exceeds 5 um, the excess
will prevent the characteristic properties from enjoying a generous change and
consequently prove wasteful economically. The amount of abrasion of the phosphorus-
containing cobalt alloy is preferred to be 0.15 pm or more and 10 pm or less. If the amount
of abrasion falls short of 0.15 pum, the shortage will obstruct the acquisition of expected
surface smoothness and prevent the film from being used as the substrate for the
perpendicular magnetic recording medium. If this amount exceeds 10 um, the excess will

result in increasing the waste of the expensive cobalt alloy film from the economic point of
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10 The nunber of defects or projections which occur in

the electroless plated filmof the phosphorus- or

bor on-cont ai ni ng cobalt alloy contenplated by this

invention and neasure 0.1 mor nore in dianmeter and 7

nmor nore in depth or height is preferred to be |ess

than 5 per a piece (one surface) of the substrate for

t he perpendi cul ar magnetic recordi ng medium More
preferably, this nunber is 3 of-less. If this nunber

exceeds 5, the 15 excess will be at a disadvantage in

i¥%¥i cting missing parts to the recordlng reglons

corre t

Che. T aorAritoh cofienCin S e@brdEsgikeu A of B kfirus- o boron
¢entaining enbalt pHay eontéroplated by thia myveptlm} sairéforred thobendinass% or more

bi, it
TS s U, AR RSl LRSS G IRRE Rl e or e, 1
dhaa/plmephomeccﬁitm ekceds 55 pasls,dhé xddowill ﬁ&;iﬂhﬂ&%ﬁﬁyﬁm saturated

or boro nt ai ni cobalt allo 20 cont enpl at ed
PHaE i< i fershy Pk ha TIPcind clseraging s abil oot 5% (oforeian as a sof

ﬁﬁa@hetﬁﬂ]ﬁ?er%ﬂ&’ %@%ntﬁ{g th€8fin glofn élw%é &é}%@@ gﬁmfng Idl.lr?ngdthe course of

short of he 'shortage w | vant
|T?F0T43F&v€ﬂlﬁefﬂgl}t, ihfethe iphesphewmcontantt falimshogt ofS massds, the shortage will

SRSl U EERR 5 SHGH ol o BB i o

enembso 5mdat1dneezs)d9 eThe bmohlooﬂfeﬁlvle I’Ibi'eféﬂﬁai to be 0.1 mass% or more and

TR % 258 EGHEB BRI O bR o /BRBAR TGN and T a3t o less, for he

SERORALH b ih thd BRe TR PhosPhopldl asi on of the
phosphorus- containing cobalt alloy is preferred to be

0. 15 ﬂ‘%?‘ﬂl‘ﬁbrf@ ligwid thet eandhe used én this invensionrhasiatpH wlue of 3 or more
3y gSiee) TdntsSpaNQNe Rils ghcgrg o% (;rheex SOR'd, fgtﬁe Weliation will be at a

obstruct the a qui sition sur
disadiahtags in sufildripg theetdctrbless Iﬁlaﬂemﬁﬂmmﬁﬂh@lﬁg)hd&ad oﬂlsorbiil-eontalnmg

tr for t endi cul a neti.c,.recordin
B4R ARy o it o GRS ShEMCH], spTiaton icidy o A thg mipterial for the
3btasies glalnsicOnthined @bk POlidhine; N@Sd, @hithink B&d @61%?&? §i¥iBa are preferably
cobaltégllo filmfromthe econom c point of -7- view

1318 29A SEIsA &t RAstiedarepretarably Heede| Ehetqonransration of i abtasive grains in
e golshiRE ‘?ﬁm?lofsbb?ﬁfeﬂéd ROHON- maR9s 8t Md 93.&9 galntnasg‘% (%yless If this

contenpl ated by ‘this Invention is pre erre
PRS SEation rfﬂiSeShOEtmf lllﬁass%s 386 shorthgs will Monta rirsed\anagé ¥h preventing
s% or

s s TR B ol Bl et R comretigan xceads 30
mss% tthe exckayvweilli begat taligsadedntgati® degrading the ability of the polishing liquid
to expel the part of the film loosed by abrasion.

Further, the polishing liquid is preferred to incorporate therein various additives.
The additives include oxidizing agents, chelating agents, surfactants, organic solvents and
pH-adjusting agents, for example. Preferably, hydrogen peroxide is used as an oxidizing
agent; EDTA, citric acid or succinic acid is used as a chelating agent; cationic surfactants
like dodecyl quaternary ammonium salt, nonionic surfactants like polyoxyethylene lauryl

amine, and amphoteric surfactants like alkyl glycines are used as surfactants; alcohols like

methanol, and ethers like ethylene glycol monoethyl ether are used as organic solvents; and
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magnetic flux density of the filmand degrading the

ability of the filmto function as a sob nmagnetic

| ayer and preventing the filmfrom all ow ng expected

witing during the course of recording. Conversely,

i f the phosphorus content falls short of 3 mass% the
shortage will be at a disadvantage in degrading the

corrosi veness of the filmand suffering the filmto 10
succunb to oxidation easily. The boron content is

preferred to be 0.1 mass%or nore and 7 nmass% or |ess
Sranicyacidsdikenitsic aacide ammenise and paltsshereef are tsedaascpH-adjusting agents.

0 , n S in.the case of .
T Tipfehed 58 thd Sole of TR JUARGES B addba i gBGsf to suit he
iconditiorsof poligling.on has a pH value of 3 or nore 9.5 or
less. Jf this pH.valug falls short of 3 qr exceeds,
9.5, Mo i35 o ifl begpmos, Spamﬁié?Ydfigsaa{mF%lg@ Wigh reference to
Snthuhples. MBhik ifveflicitls ot BisitedloahefIbividp Bfanil&

phosphor us- or boron-contai ning cobalt alloy to succunb
to conplete chem cal solution quickly. As the materi al

E ' [ j ' .he pol i shing

I %Hlt)%gs Ig?ﬁh{rﬁa@ gﬁ g%%lroglos {lﬁgﬁggﬁfgpfaﬁtcéﬁo e preferably

used Ana.Ssinch-diameterpaubstratel resultingp frofme phtihy aliasidumTwéth Ni-P was
concentratign of the abrasive grains in he pol i shi

ARG 18 poHd ¢ Fpstun, BRE s ind Gpipenioond FefiRiesinbbipe of
phiosbRaras-cdiitaihldgs cafAltC ANBL NI THRL t@fipdsitidnS of RS tplffnglliquid and the
mass% the shotta%g will be at a disadvantage in

ponditign phihe plating, fah siesmusedoim thisi eage a¥ere 8s shown in Table 1-I. The

glgfﬁ;h&h?%&&u%ﬂ‘fﬁ fh%eélééfrfﬂe%s eﬁlgtt%d g‘ﬂ’:g.%?mcfr \}g)tg %%g&?cﬁo%&%ng cobalt

mass% the excess w i sa
gléayrwah fagnd bethalandlysiy ofthe file tobé 7 stasstg. | Theuhidknesoof the electroless

I t gf th i l.m | b b | Qn.
AR a2 oot g g pEF R gy Yed 0 1 Sim.
i ncorporate therein various additives. 25 The
E@ditive | ncl ude oxiszinEpaqentsu chelating agents,
Frojessaiatne of Bomn-containing koBals Alloy:pH- adj ust | ng .
agent 8, 2 5 OhcitdamRles  subbiike 'i*éméiﬁ% fyalr ]ftﬂgﬁﬁk Qﬁ\ﬁgﬁﬁgﬁ Cwitl? Ni-P was

used as an oxidizing agent; EDTA, citric aci
gibiestedi to arid wvashingswatenwashingh gkatmenigamd electrolesat platiigsof a boron-

: [ ke .gua nary,. a nLumsalt, ...
e 306 ot S THE LG T LG sy RETY 400 e bonditon of the
ldﬂﬁirrgsthatgmde apghiottieis icasevaré l@s:ihgw}hﬁn lthEG lgIICI).k The Ebﬁbﬁ :cﬁﬁ%ntration in

re, us as .s acfants; al cohals |ike met hanol , .
i ales?ﬁsﬁsﬁff‘ﬁéﬂ%f’ﬁ@rﬂ@ﬂ@ngqoy@&mm&@ﬂyy @t Faind by éhe analysis of
6 lmato B¢ BAMass?5.0! Vigtet thickARd ofSthe VidHaBIeSs gfa'tédls filth %% the boron-
citric acid, ammonia, and salts thereof ar use& as

qontadnifg sebatgllay aves set at 1.5 pm.
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It is preferred that the anobunts of these additives to
be added are optimzed to suit the condition of
polishing. Now, this invention will be nore
specifically described belowwith reference to 5
Exanpl es. This invention is not limted to the
foll ow ng Exanpl es. Electroless plating

of Phosphorus-contai ning Cobalt Alloy: A 2.5

i nch-di ameter substrate resultpng from plating
alumnumw th N -P was subjected to acid washi ng,

wat er - mashlng t Table ddnt and electroless plating of a

11 s
1 SF ptng—cobatt—aloyy The conposition
%;[)pizgoiﬁw;ﬁf:ﬁfi} ard—the-—copedi-ton of t h_?_ E: ating
t..u,, ! s lown in Table
—3 H) rus rnnerllnmo.Mdﬂh injthe el ectrol ess

| & @HRIE OPNahe mosoﬁ)o}imo%m ainfng cobalt alloy
was f o@¥H4b§01 he anal ysi s0.6mdlde’fi | mto be 7 mass%
The t hFeShGBls00f t he| el ed00Dhetdm’ pl ajed fil m of the
phosphNiSGx6EeDt ai ni ng colpbditmélldn®y was$ set at 1.5 m

15 El ecés@j7ese pl ating olpBrasyseht ai hi ng Cobal t
AT BY¥th téngeraute 1) 0 AMeter sy@snat e fesulting from

platlng o Wit cted to acid
washrng; aégl er=wastt .Z d.JLEEWJT | ectrol ess
plating of a boron- containing cobalt alloy. The
conposi tion of T;ijlﬂe piating liquid and the condition of
t+he-20 | ating hat--were used-in this case were as
sition-pfg aﬁﬂallﬂllﬂd The horon congentfation in the

Diethylaminebosgn ADMAB) | m of.025wolidmon- cpnt ai ni ng cobal t
| | &sHe@H)CONahy t he anfl0fsial/dof the filmto be 3

mas 9O (COONaess jof t he0ehdar’ol esg pl ated fil m of

t he bor oH;P@ponNt ai ni ng| cobglo mdilday was! set at 1.5 m

-9- TahheL}sb,Com sition @pod@bldin’ i Ul d H o hos
horousF@s;@%OA mol1 ﬁm L’é'@‘f’hidﬂbm s 0.1 nolldm
I > - =9 "76.005 mol/idm’

CoSO47H,O 0.095 mol/dm’
Bath temperature (C) 70
pH 9 (adjusted with NaOH)

Then, the polishing liquid was prepared as follows.

Polishing Liquid:

The polishing liquids shown in Table 2 were prepared using colloidal silica (an
average particle diameter (D50): 0.02 um, made by Japan Aerosil Ltd.), a pH-adjusting
agent, hydrogen peroxide and water. In this case, citric acid and ammonia were used for

the adjustment of pH. Incidentally, the concentration of hydrogen peroxide was set at 100

g/l.

Examples 1 to 3:
The 2.5 inch-diameter aluminum substrate having an electroless plated film of

phosphorus-containing cobalt alloy formed thereon was subjected to a polishing test
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ZSO~ 0.5 nol/dm FeS0~7H20 0. 002 nol Il dm N SO4~6H20

0.01 nmolldm CoSU47H20 0.04 nolldm Bath tem erature 90

H9 ad' usted with NaOH Table 1-11 Com osition of

Latin |i uid Dineth | am neboran DVAB 0. 025 nol / dm

C3H4 OH COONa)3 0.05 mol/dm CzZHZ O z COONa 0. 20

nmol | dm H3PO4 0.06 nolldm (NH4 ZSO4 0. 005 nol /dm

FeSO47H20 0. 01 nol/dm N SGd6H20O 0. 005 nol / dm

CoSOQ7H20 0. 095 nol /dm Bath tem erature 70 H 9

(ad' usted with NaOH) 5 Then, the polishing Iiquid was
pedprneddungsr thel folawing esditions aed using iacRupamatapiotesulting from lightly

ared using coll oi dal
i ariah e HRieE oo ABIEREREY B0y Y 6o 02 m
made by Japan Aerosil Ltd.), a pHadjusting 10 agent,
% ro&ﬁgﬁggroxi de and water. In this case, citric acid
Snere used for the adj ust ment of pH.
I nci dame a4 ymchtdxsmsteﬂ GRiMihdh | BstRite l&wkhg %nel@@fcﬂ’ééb Qftated film of
was set at 100 Exanples 1 to 3:

iDRER=CONERRIng: Fot@ﬂtmlliom farmedberean wap aw!ijmechw aep@éﬂlm tesf performed
Rhairefle  follBWR conditions and using a supernatant resulting from lightly stirring

various polishing liquids shown in Table 2.

Table 2

Concentration of abrasive grains in polishing liquid | pH | Experiment

10 mass% | 4.5 | Example 1

17 mass% | 7.5 | Example 2

6 mass% | 9.0 [ Example 3

30 mass% | 9.0 | Example 4

1 mass% | 9.0 | Example 5

1 mass% | 11.5 | Example 6

1 mass% | 7.5 | Example 7

13 mass% | 2.2 | Example §

Polishing Conditions:

Substrate: Product obtained by forming an electroless plated film of phosphorus-or
boron-containing cobalt alloy on an aluminum blank for a 2.5-inch hard disk; Polishing
machine: Double-face polishing machine (50 disks/batch); Pad: Polyurethane-based pad,;
Polishing time: 5 minutes; Surface pressure during the course of polishing: 50 g/cm?;

Amount of polishing liquid supplied: 30 ml/minute.

Method of Evaluation:

The surface roughness Ra was measured by the use of a surface roughness tester
made by Vecco Corp. and sold under the trademark designation of“TMS2000> The defects
or the projections on the surface were determined with a disk surface defect-testing device
made by Hitachi Engineering K.K. and sold under the trademark designation of*RS-13507

The results are shown in Table 3. The measured values of surface roughness and defects
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phosphor us-contai ning cobalt alloy fornmed thereon was
subjected to a polishing test -10- perforned under the

foll owi ng conditions and using a supernatant resulting
fromlightly stirring various polishing |Iiquids shown

in Table 2. Exanples 4 and 5: 5 The 2.5 inch-di aneter

al um num substrate having an electroless plated film

of boron-containing cobalt alloy formed thereon was
subjected to a polishing test.perforned under the

foll ow ng conditions and using a supernatant resulting

fand prdjéagions yheswrni inr the gables wereoarsrages pf themynierigali didues lobwatned on 10

I 10 .Tabhl. e ncentrat.i.on of abrasive ains
idnﬁf%; Sﬁ'i’ﬁ"“‘?*’ﬂ\l "ﬁ“@?zf g'i(‘) & SFHEISC °“‘i‘6°’??ass%4 5 Exam le 1
17 mags8o NG rtioa s loBtathed 6ad1as SMFIS/A Ediﬂ)mtl{rsug'ﬁ ni’éasurement of the
$S% 9.0 Examle 4 1 mass% 9.0 Examle 5 mass%

FiecEomEaEnsie éotyerﬂoma@% of agnesngte rqsorﬂmgusemmglgz 5 nm-thick C
@ﬁﬁ%lln?edsas aFﬁi’J)tb&Werigye%ﬂ @f&ﬁﬁé&%@ﬂ ?Bfaﬁgﬁpﬁ% Qg#ﬁmg layer using

obt ai ned by formng "an el ectrole ate
greempiexrhesd gpmptising a-singhe s gnatig p@lr;b]a?datl aalal venjtimgpartion and a shield

ra 2. 5-inch. hard disk; Polishing 15
ﬂla%t%é@l 1%0;1%%:115?4)%50%m6 ngﬂ'ﬂﬁ’ﬁ machi ne (50
di sks/ batch); Pad: Pol yurethane-based pad; Polishing

time: 5 mnutes; Surface pressure during the course of
polishing: 50 g/cnR; Anount "tpfle%)ol ishing |i qU| d

supplred: 30 mi/m Vet hod, of _Evatuatiom—20The
sufface rOHekHIes s ﬁzaurpdce ssnegld p‘:gceiztmnfje‘?‘ﬁe use of a
SUTTACe Brided i [Gm)°" | (counts/surface) | S/N ratio (dB)
Example 1 0.80 0.22 1.8 14.5
Example 2 0.20 0.57 3.8 13.8
Example 3 0.60 0.13 2.7 15.7
Example 4 0.60 0.01 48 16.0
Example 5 0.20 1.00 5.0 13.6
Example 6 | 1.5 or more 2.01 400 4.4
Example 7 0.05 1.68 300 8.4
Example 8 | 1.5 or more 3.11 450 3.1

It is clear from Table 3 that Examples 1 to 5 excelled Examples 6 to 8 in terms of
surface smoothness of the plated films (surface roughness and numbers of pits and
projections), resulting in a high S/N ratio to provide an excellent recording medium.
Incidentally, in Examples 6 and 8, the measurements, the features are considerably lowered
because the polishing liquids completely dissolved the plated films of phosphorus-

containing cobalt alloy.

Industrial Applicability:

By this invention, it is made possible to provide a substrate for a perpendicular
magnetic recording medium provided with an electroless plated film of phosphorus- or
boron-containing cobalt alloy which is devoid of defect and projection and rich in surface

smoothness and, consequently, permit manufacture of a magnetic recording medium



made by Vecco Corp. and sold under the trademark

desi gnati on of TMS2000" The defects or the
projections on the surface were determned with a disk
surface defect-testing device made by Hitachi

Engi neering K K and sold under the trademark

desi gnation of i 25-1350:" The results are shown in
Tabl e 3. The neasured val ues of surface roughness and
defects -11- and projections shown in the table were
aver ages of the_ numerical val ues obtained on 10
enfoygahish resending dessipol i shed under the same
conditions. The S/Nratio is obtained as an M~ SI'N
rati o through neasurenent of the electromagnetic
conversion feature of a magnetic recordi ng nmedi um
having a 5 nmthick C 5 filmfornmed as a protective

| ayer on a fornmed perpendi cul ar magnetic recordi ng

| ayer using a conplex head conprising a single
magneti c pole head as a witing portion and a shield
magneti c resi stance head as a reading portion. Table 3
Surface Nunber of defects Anmount roughness and
projections abraded (m (nm (counts/surface) S/N
ratio (dB) Examle 1 0.80 0.22 1.8 14.5 Examle 2
0.20 0.57 3.8 13.8 Examle 3 0.60 0.13 2.7 15.7 Exam
le 4 0.60 0.01 4.8 16.0 Examle 5 0.20 1.00 5.0 13.6
Examle 6 1.5 or nore 2.01 400 4.4 Examle 7 0.05
1.68 300 8.4 Examle 8 1.5 or nore 3.11 450 3.1 10 It
is clear from Table 3 that Exanples 1 to 5 excell ed
Exanples 6 to 8 in terns of surface snoothness of the
plated filnms (surface roughness and nunbers of pits
and



projections), resulting in a high SSNratio to provide

an excellent recording nedium Incidentally, in

Exanples 6 and 8, the neasurenents, the features are

consi derably | owered 15 because the polishing |iquids

conpl etely dissolved the plated filnms of phosphorus-
containing cobalt alloy. Industrial Applicability: By

this invention, it is made possible to provide a

substrate for a perpendi cul ar-1320 magneti c recordi ng

medi um provided with an el ectrol ess plated film of
phosphorus- or boron-cont ailiM¥obal t all oy which is
devoi d of defect and projection and rich in surface

snoot hness and, consequently, permt manufacture of a

magnetli ¢ r dconbiitiaty dediusen in12- pap¢ndjcutey edapmgtic recording medium,
irccﬁr%orrisgﬂég ebﬂ%%i‘é(ﬂ%g?atﬁég‘ﬁ 8%‘1@' {)\/fse%l}lgsaﬁq{gsqbﬁég{oﬁqtﬂ?cgn rinigg ecobalt alloy
¢enediodithgblaniDiubbdtate b slet@dlesspidling, the kI @bleHRREN LY 6f the cobalt
oh bor on- copt ai ni ng cobalt alloy_ fornmed on the bl ank
allpshavingsupfaceroughness Ra i the zanga §f 0 0f ameodimol ess

plated filmof the cobalt alloy having surface

roughness Ra in the range of 0.05 nmto 1 nm 2. The

subst 2at e The subsdraien for pes penaliperpeadicniayg meagnetic recording medium

RS BEL D 1 P SEh R S hing Y oot e cetoless
platwit filol eftke cqblahatidy &nd meabria$0.190b 8t inoAd ih Ajanidét and 7 nm or more
eas rjﬁg 0.1 m or re in diameter and 7 nmor nore

it "t?g'b’ls ssthandper sWkces per surface. 3. The substrate

for use in a perpendicul ar magnetic recordi ng nedi um
according to claim1, wherein a nunber of projections

occur Pi ng Ghe tshbstrater fflerc asofin té eerpghdiculan neageti aewading medium

i . . COb l.o ULk 0.1 .mor re
HCENE] 1 R ol TSR, ey PR o
plectralensfplatad filin offthe cobdisiltoxtand fndrasurdrgy 0.0 pdh or more in diameter and 7
Eer endic%gar qﬁgnehic recordi ng medium according to

T SHEe By helghjisgssthqn, per sypfa

$%in the el ectrol ess
plated filmof the. cobalt alloy

4, The substrate for use in a perpendicular magnetic recording medium
according to any one of claims 1 to 3, wherein the electroless plated film of the cobalt alloy

has a phosphorus content in the range of 1 mass% to 30 mass%.

5. The substrate for use in a perpendicular magnetic recording medium
according to any one of claims 1 to 3, wherein the electroless plated film of the cobalt alloy

has a boron content in the range of 0.1 mass% to 10 mass%.

6. The substrate for use in a perpendicular magnetic recording medium
according to any one of claims 1 to 5, wherein the electroless plated film of the cobalt alloy

has a thickness in the range 0f 0.1 pm to 5 pm.



has a phosphorus content in the range of 1 mass%to 30

mass% 5. The substrate for use in a perpendicul ar

magneti ¢ recordi ng medi um according to any one of

claims 1 to 3, wherein the electroless plated fil m of

the cobalt alloy has a boron content in the range of

0.1 mass% to 10 nmass% 6. The substrate for use in a

per pendi cul ar magnetic recordi ng nedium according to

any one of claims 1 to 5 whergin the electroless

plated filmof the cobalt alloy has a thickness in

the rdnge &f mgthpdndor ghemroduttion pf aAswhstratedfor arsetinea perpendicular
i f S .fo se i a perpendi,cul ar

B deBihafe AU, LR ER spRe ol S BPp HisBrate o fim of

Ebmsphmgs-omr @r@i—mﬁkaighlbs:bbaflf ﬂldgiblfyi élfﬁtl@ﬂess pladfp hTi)d B $tep @f polishing

orqn-cont ai ni ng .cobal t. al | .oy by, el ectro] ess plating

ﬁﬁﬁr?%f’eg? ! r}lr‘ﬂgl eAPRf fmﬁmgéf‘]’feaﬂ:‘@ l?yeéﬁp 1A fromthe

step of formng the filmby the plating. 8 The nethod

for the production of a substrate for use in a

per pefdi cullbg methognforithe prastyetiom of acsubstratea ferovsdi ingg perpendicular

Gl s MR ARl ¥ et SRS ol g pmoves e
electrdlesspdatgrbfith o theScobalt alldyOinma dupth irf the Rehge o€ 0.15 um to 10 pm and
PR BB s g, bR bl S35 ko' s g o
fm the production of a substrate for use in a

per pendi cul ar nmagnetic recordi ng nmedi um according to
claim7 or 8, wherein the polishing step uses

pol i si ng i gui | N e [V, ' .

Bnd 1t noramethei ek 34 bR CHr BB Nr et Bapendicutar

fmagmaticrecqyding pmedivmi astondipgoto dainofiadi & iwlgereinahd polishing step uses
ting.agent. and a pHyadi usting. agent 0. The

FORRBY e LR P Bier G 3Pk, 3ins S0 et sl a teast one

mempenséletddafiom Rggolp Consisting Gif Y oRRI ik h@RHE O chelfink Qgent and a

Cllﬁal m9, wherein the polishing Iiquid has a pH val ue

PH-afjnsting3geat-of 3 to0 9.5. 11. The nethod for the

production of a substrate for use in a perpendi cul ar

magneti ¢ recordi ng nmedi um according to claim9 or 10,
wher el t hEheammethod ier greaproduction of a substrate for use in a perpendicular

magnetic recording medium according to claim 9, wherein the polishing liquid has a pH

value in the range of 3 t0 9.5.

11. The method for the production of a substrate for use in a perpendicular
magnetic recording medium according to claim 9 or 10, wherein the abrasive grains

contained in the polishing liquid have a concentration in the range of 1 mass% to 30 mass%.

12. The method for the production of a substrate for use in a perpendicular
magnetic recording medium according to any one of claims 9 to 11, wherein the abrasive
grains contained in the polishing liquid are SiO; grains having an average particle diameter
(D50) of 20 nm or less.



contained in the polishing |iquid have a concentration

in the range of 1 mass%to 30 mass% 12. The net hod

for the production of a substrate for use in a

per pendi cul ar rmagnetic recordi ng nmedi um according to

any one of clainms 9 to 11, wherein the abrasive

grains contained in the polishing liquid are Si02

grai ns having an average particle diameter (D50) of

20 nmor less. -is- 13. The netshod for the production

of a jgbsthgte for use in a perpendicul ar magnetic )
recordPng rhBgimsthed: &5 the pgodustion pf @nwibgirate fer Hee 8 perpendicular
1 o e . : ' o
iaandRcicBbnlin fegthn Gpirilg 10HRTbnd ANARR o 1D, WiBein e ovidizing
fagent cortaipedinutbe polishifg lquidis hiydagen paoxidse in a

per pendi cul ar nmagnetic recordi ng nedi um according to

any one of claims 9 to 13, wherein the chelating

agent contained in the polishing Iiquid contains at

| east —one gnpound el ected fromthe group consisting

of EDtA citbs methad tor thei paastuetion ef gcyulbstrate forTuse imed pependicular

hEndtherebd e Ghd din QfcAdin g b Eﬁf&fe $fLaiths® b B?Xhereint t(})le chelating

perpendi cul ar na%nqtlc.r.cor i ng nmedi um acco ng
aggnt eprtaiged dn tienpolighing lignid contains at ledse opdeorapgundtsetegted from the

B o AR o B A o IE B ah s %1 oup consi st | ng
of aqueous ammoni a, water-sol uble organic acid and

salt 815.t hej’fﬁeoﬁriethod for the production of a substrate for use in a perpendicular
magnetic recording medium according to any one of claims 9 to 14, wherein the pH-
adjusting agent contained in the polishing liquid contains at least one member selected

from the group consisting of aqueous ammonia, water-soluble organic acid and salts
thereof.



