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DESCRI PTI ON MAGNETI C RECORDI NG MEDI AAND PRODUCTI ON
VETHOD THEREFOR BACKGROUND 0:1 THE | NVENTI ON TECHNI CAL

woOhkbklsh1Ji1e present invention relates to a nmagneCTaP2005/015305

recordi ng nedia, such a g g disk, that is
enpl oyed in a nagnetic j@@%&@ﬁﬁg&éﬁhice, and to a
product i onypeiNEtic RECERDINMVMMED RPANT PRODUYCTION

present invention relates to a nagnetic recording

media in which the f'ﬂ@@Tﬁ@rﬁTﬁEﬁEﬁb@? of the head are
e

superior and there ar ew errors, and to a production
nmet hod for obtaining this type of magnetic recording
media with good yield. Priority is clainmed on Japanese
Pat ent Application No. 2004-239571, filed August 19,
2004, the cont eBAGKGRGEND QF TREMGENCXINher ei n by

reference. And, priority is clainmed on United States
provi si onal application No. 60/605499, filed August
31, 2004, the content of which is incorporated herein
by reference BACKGROUNDABRHNYEMIEFIBIY ecor di ng nedi a,
such as magnetic disks that are enployed in nagnetic

di sk ggy b%ﬁ%ut%%nﬁ& RS, MRGREE !ré‘co'icﬁﬁ% a9 such as a magnetic

devi ces, optical recordi ng nedia such as optica

di sks. .or neto-optical disks,.have .
it R srERaes 1 n A ebE et Rl R e R B A LB pthoa
ot her such magnetjc recordinhg devices have ) ) )
theaiob n  YGHS-PPS A i s PERPBS MBSO SR cS X b PeREficregqrding media
for conputers. In recent years, however, the
imppichdhe floatingfryepertiessed tbl%gﬁadélée supgeorasthersdre fw errors, and to a
i ncl ude portabl e nusic
production method for obtaining this type of magnetic recording media with good yield.

Priority is claimed on Japanese Patent Application No. 2004-239571, filed
August 19, 2004, the content of which is incorporated herein by reference. And, priority
is claimed on United States provisional application No. 60/605499, filed August 31, 2004,

the content of which is incorporated herein by reference

BACKGROUND ART

Magnetic recording media, such as magnetic disks that are employed in
magnetic disk devices and other such magnetic recording devices, and optical recording
media such as optical disks or magneto-optical disks, have been used as media for
recording data. Magnetic disk devices and other such magnetic recording devices have
conventionally been used as external recording devices for computers. In recent years,
however, the applications for these devices have expanded to include portable music
players, DVD recorders and the like. Accompanying the growing importance of these

devices, designs have been geared toward increasing capacity to the several hundred
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pl ayers, DVD recorders and the |ike. Acconpanying the
grow ng inportance of these devices, designs have been

wgearsgdot7owar d i ncreasi ng capacity to the seveprai/Jp2005/015305

hundr edgi gabyte | evel. Furthesnore, there is a trend
to reduce the nunber of magnetic recording nedia or

g@gﬂt@%\fel.h CREthePRbreBEREk laGroh€ O FelinBgthd @Ry aSmagktic
nmet hod for reducing the cost of the magnetic recording

ré#:%i’diﬁgmeé‘&coqrnﬂieéﬁ%é’ heaglg ﬁ%@%%‘tl@ 3e%o?&i§%gﬁﬁ@9 as Ghed ARhEA for

Increase 1 nt recor ensit magneti c

recording nedi.,a is anticipated. .A hard disk drive . .
rGFiF R ThE Ceshar 15 gureg P S HEETEC iRy r oyt Rly. Bhéopanying this
té&icaljy consi sts of a magnetic_ disk, a driver for _
trepd. aPpidanerpasein hafgearAing densbt ofcagh magneficrgeprdinganedia is
head and a driving neans therefor, and a magnetic head
antgzipated.ng and reproduction neans. Arepresentative
| am nate structure for a magnetic disk is expressed
bel owA HBy@isRdkive, whibloR-gHRANRE dfandBkat tdtbrdisy esmteygically
as the substrate for the nagnetic disk, with these

[ . I o .
c&%§§ gige{ %aéz?égfr%m/-&%kwg _dglggxglgr gﬁ{nﬁnﬁh&' Al tﬁ&ﬁﬁ%@ﬁcﬁd&sk, a

suc oys, ~and non- ne

su r.at es h. as gl a ceramic, carbo silicon and
o Rt il i B reafiBt A S B Pt on R o6
bei ng .i nexpensi ve and syithLe to precision nachkping,
regrerugtian fegey-y 4 Epdessrtaiivrelagipale stycure fora magnlyg disk 1S
di amet er magnetic recordi ng nedia. Typically, these
exprossed helow. arlapisally. @yon-radgnetic bwieiip! tscmedoyad asdhesubstrate for
speci fic thickness, subjecting the surface thereof to
th hagetip diskstith ghesenthtdriatyrohighlyidingdeal intor dlaménunaydistridgs such as
enpl oyi ng an el ectrol ess plating process, etc., to
A PAINE-Base@ UOGYsY afl Adh-#RtalkB dubkiedted ducHa®bla8s, ceramic, carbon,
non- maghetic netal, such as N-P alloy or N -Cu-P
J r a . i i . a
s SL"%%‘{ fs?lg rlgegb o dnin g%ﬂrelﬂ%s l#a%e RS @%ﬂg@ %ts ggmg Sfkpeive and

ayer or ne

sgi%la%f'et troaptreedision machining, and are widely used as the substrate in 3.5-inch diameter
magnetic recording media.

Typically, these substrates are employed after being rendered to a specific
thickness, subjecting the surface thereof to mirror polishing, and then forming a surface
layef by employing an electroless plating process, etc., to provide a roughly 5 to 20 um
thick film of a non-magnetic metal, such as Ni-P alloy or Ni-Cu-P alloy for example.
Texturing is performed as necessary to the surface layer that is formed onto the substrate,
with very fine grooves or concavities and convexities being formed with high precision,
to form a surface-processed layer to which a specific surface roughness has been
provided. As a result of this texturing, the magnetic layer has magnetic anisotropy,
adsorption between the magnetic recording media and the magnetic head can be

prevented, CSS properties can be improved, and magnetic anisotropy becomes excellent.



with very fine grooves or concavities and convexities
being formed with high precision, to forma

weundeaaetr’pr ocessed | ayer to which a specific secTAem®o05/015305
roughness has been provided. As a result of this
texturing, the magnetic |ayer has magnetic ani sotropy,

adsor plowefie 8¢ nying thegnagd owee Righen@combigadeasity in

the nagnetic head can be prevented, CSS properties can
n?e)?gnle PhVEthe F%Q&n@&ﬁ&kh?ni@l@s@d}ﬁé R)'i’%lgﬁ RS or gro'ect'ons cannot
excel | ent.”4 However, acconpanying t change t r

hi gher recording.densiiy.in, magnetic.disks, the ..

g nelaBled KRt SR I b U TR i, BiPr gy fipaly generated
proj ections cannot be to]erated, For_ exanple, wth, .
bmegﬁ@mwd@wpworeé%rbmateﬁ@{,» ag¢ fhsrfloatipg h?lgﬁmﬁ the gegBsticthegd is

by even m croscopic foreign material, and the floating
rcxgicgcht Iofentrhierasagie foreighanatter or proghetiens arBweause of deterioration in
m croscopic foreign natter or projections are a cause

tied flsteing irspyediids@T thehdade 1 okl wordp) t@p sizt b€ thedbreiditmaterial
head. In other words, the size of the foreign materi al

WHRERuTUR eRBvEERBEESIng RBEASN Reha8X ! HRRRNVY:, #Pnlaller the foreign
However, the smaller thé foreign naterial, fhe nore

i | .t t i .t h
85 e hlonBRIZACR s b0 (e SURES Plne il Mgt
mat er | has cone difficulf. Further, the t uring
sprstmedrot T, JBS Syt Stfeieh mabtral Fos becdne Gftetlr m
work is quﬁrforrred,_ deep |inear scratches extending in
10 the cFrcherf e sontiung proeess iy apolistingrpro®ssiucTiy, if non-uniform
scratching is required since these types of scratches

vanrk isglesformed alge Enedr senatohesextéatienin tRe tiecieneesenbalcdireetibn occur.
No. 1: Japanese Unexam ned Patent Application, First

RRdhdih€ 8drhteRinbas ieqdREd sidde?Bise thbea@f ottt el aNVENDUEN of errors.
The present Invention was conceived in view of the
abovepgesCriRRflce Document No. 1: J apanese Unexamined Patent Application,
First Publication No.: 2001-312817
15
DISCLOSURE OF INVENTION
The present invention was conceived in view of the above-described
circumstances and has as one objective the provision of a production method for a
magnetic recording media in which magnetic recording media can be produced with
20 good yield that have few errors and superior head floating properties, by effectively
removing foreign material and projections present on the surface of the magnetic
recording media.
It is a further objective of the present invention to provide a method in which '

uniform working can be carried out in the texturing process, and data recording media

25  can be produced with good yield that have few errors and superior head floating



ci rcunst ances and has as one objective the provision

of a production nethod for a magnetic recording nedia
woOnoostiigit7 magneti ¢ recordi ng nmedi a can be prodBCedP20E/5305

good yield that have few errogs and superior head

floating properties, by effectively renoving foreign

nat er ioal tha BthePh@ide abn-aiBalic estRibtes) Rypified by ielaas haot sidhenerits as
magnetic recording nmedia. It is a further objective of

%%Q&ﬁﬁﬁﬁf Ikair@l)(e%g‘ WhRdh 1k Quikd] fg? ?ed%c{ﬁg%ft{kﬂghaiﬂéte\f’%& bhickness of

ormworking can be carried out texturing

rocess., and data recardin dia _can be produced w th
o e B i Bl oSl e PR ot
floating3, On the, other hand, non-netallic¢ substrates,
reqppding atedipthey ase instahled dn smalhmaangticdliskadeyicsn ﬂ?f?éi?ﬁ%?rﬁ gigmeter
hardness which is suitable for reducing the dianeter
5 thatds 2.hiindhaeesless intsive. nikgeadiess of whethentbls substraede aluminum or
years, have been used as a substrate for nmagnetic
g6, doshiener, teiasictpastof dieclamivgii@dthreire forgi¥dldn topgNeeisgbstrate is
di sk devices that have a dianeter that is 2.5 inches

R sanRS'S Nethed, #fpicdRR0ak 8a30Wér 1 e,t Jgﬁagﬁé%ﬁ: 18yt St lsﬁegtive layer,

I's alum num-or” gl ass, however, t asfc part of

I t e formed on top of the substrate is
R AR By i

ypically, there is a |lower |ayer, a
magnetic | ayer, a protective |ayer., a |ybricant |ayer,
and t NEars (RS dp erdieqtings &F & Fertaif Brigi e RiFscacc.eh Pt gp matter
hei ght, or the presence of foreign matter or debris on
10 or Hebrisymthe surfgcetof theymagnstic disyi ekors ean osctr axn resekivleading to
a result, leading to crashes of the nagnetic head and
cremkésf the mhgneoisdiebd end mabing di impgyssible e abkain gratdihegd floating
properties. For this reason, during the magnetic disk
pRSRES! | POr A8, diiding the MABh&R] didk proGu@RHHrb#RS, it is typically
nunmer ous cl eani ng processes are provided for washing
thd\&sS Hlaf Afferous cleaning processes are provided for washing the surface,

removing abnormal projections, etc. Examples of conventional cleaning processes that
15  may be cited include a cleaning process for removing polishing particles or shaving
remnants after texturing of the substrate, a cleaning process for removing the electrolytic
solution after electrolysis, a cleaning process for removing extremely small projections
after carrying out formation of the protective layer, and the like. For the cleaning
method, such methods are employed as showering using ultra-pure water, immersion
20  washing, or tape cleaning in which a polishing tape that carries or does not carry
polishing particles is brought into contact with the surface of a revolving disk (see Patent
Reference Document No. 1).
In cleaning processes such as these, foreign material or projections are removed
from the disk surface by being washed away with the cleaning solution, stuck to the tape,

25  or blown by during rotation of the disk.



renovi ng abnormal projections, etc. Exanples of

conventi onal cleaning processes that nay be cited
wonadewdei7a cl eani ng process for renovi ng pol i SRCIEP2005/015305

particles or shaving remantssafter texturing of the

substrate, a cleaning process for renoving the

pedpeaids lythdads sPtedhitiap sahtcingel ectrol ysis, a cl eaning
process for renoving extrenely small projections after

carryi ngafiforf REIRH 5155 Betffe dittfe ]%’éggn? ﬁwe,t\gﬁod @ﬁ&BVId@Q%agnetlc

the |ike. For the eanlng net , Suc are

reec'gpé ngﬁla\itgitm V\g“ 290 aaB eé'%cl)ﬁl n%iu ﬁ%t%fpﬁpegﬂes in which
Jlshlng tape that carrles 0 t carry

‘8’81&“%‘1"‘%3 ﬁaﬁ Projgciions greé?r&@gﬁﬁe W?ase obtheanagriis Froppiing media
surface of a revolving disk (see Patent Reference

5 apodfestively onovell, I n cl eani ng processes such as these,
foreign material or projections are renoved fromthe
di sk Ssusdditien, s h&migr vbjebive avhy pmwiséh idweatich eapionie a
sol ution, stuck to the tape, or blown by during

nia@hédd @eoﬁfngtrﬁ@dlghﬁ&hﬁh QBEI SRl IERATeOfut S %%ﬂanng
scratching. 1n addition, it is an objectlve of th

pPJcE?sea[}Jttdhh[B}/%%ﬂ ? eat'i:ﬂmg [ ONafl& élas s e%%teﬁg éﬁ’l{;@dhggxa having few

W Errors an
perties, h foreign rraterlal and pr oj ectlons
%P@f@ﬂﬁum%hsa‘ﬁﬂ?ﬁg%@f%e ¥e magnetic recording nedia
are effectively renoved. In addition, it is a further
10 obj ecAisvke 1gpult pleinignaize inveptigatings @rfemivq)ﬂﬂ@\afca@rnantloned problems,
magneti c recording media in which uniformworking is
thegpreseatinvedtoiscotipetedthie présant ipvadtieasvitntle disooeay drat not only
scratching is reduced, the magnetic recordi ng nedia

credhie MktaBilie s @ﬁ@-ﬂﬁgn&iégﬁbétﬁﬁe benshrblsedndnhiform texturing be
properties. As the result of intensive investigations

chPiell S0 b¥Ealld el Of BRI RBE Be PLBL £8P surface treating the

non-magnetic substrate using a treatment gas activated by glow discharge plasma

15  generated at around atmospheric pressure.

In other words, the present invention employs the following design in order to

achieve the aforementioned objectives.
(1) A production method for a magnetic recording media in which at least a magnetic
layer, a protective layer, and a lubricant layer are sequentially layered onto a

20  non-magnetic substrate, characterized in that the non-magnetic substrate is surface
treated using a gas activated by plasma generated at around atmospheric pressure.
(2) A production method for a magnetic recording media according to the above (1),
characterized in that the plasma is a glow discharge plasma.
(3) A production method for a magnetic recording media according to the above (1) or

25  (2), characterized in that the production method for the magnetic recording media is
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the present inventors conpleted the present invention
with the discovery that not only can the wettability

woRow/mneit7 magneti ¢ substrate be i nproved and uRCTOPIM5/015305

texturing be carried out, butgalso excellent cleaning

can be realized by surface treating the non-nmagnetic
peoddéd witk austttGn@piloc&a fomdiryiiasoneditinaiewd thy nGh-Bbignetic substrate
di scharge plasna generated at around atnospheric
aRf ‘§t°t§é€e%eahﬁe1&%? Bfe WRLASoneliD SulREERE barkidd %{}%ﬁsﬂ% an ehctivated gas
enpl oys the tollow ng design in order to achieve the

fore .oned objectives. (I)A production nethod for
pglo%’gtﬁg?%)gg&rmé%%rp |Sﬁ'g nmedia in which at |east a

netjc.l ayer, protectjve |ayer, and a | ubricant
(%525 QFOdHP%O%éﬁﬁ)@H?fPra% mgeieds sreoadibsisdin HSALdegiReAny one of the
substrate, characterized in that the non-nagnetic
abetsstly dreughs (33 nbpasterizedint thet the proguetiqramethod furahe thapyetic
pl asma generated at around at nospheric pressure. (2)
révordidy atedinis pedided Wi a aleamigp @tdcesy foe tHediongna@@dtia substrate, and
according to the above (1), characterized in that the

RUABEPrdatmBntdb QY Foth ARG iRl ASIR tic GodstrARNAHHCICHPRed
anethod for a nggnetic recordin%ﬂﬁggiashccorggﬁglygetﬁgﬂwﬁne

a?re@/tgﬁo drkhe Ql%ﬁﬂiﬁ%_gro%gfér acterized in that the production

for the gnetic recording nedia isprovided

ith texturjn rocess for carryi out texturing.to
(4o Pregnefimeterd FR{AGeptic Fogfing Hehabpil o cbfhe 2bove
the non-magnetic _substrate is.carried out using an
(Bidhropgh &4, ghasagierized ip ghat the gas ja Qnei 91gnqye &inss selegiad from the group
Aproduction nethod for a nmagnetic recordi ng nedi a
campusidg nirdgenarxygemer afon.he above (1) through (3),
characterized in that the production nethod for the

(U pRIductidremethdil e dmadritit SedokdiE BRAiaMckbrdthgGb @R oA of the
process for the non-nagnetic substrate, and a surface

ab&RAM Wﬂ&u%%Sz,g:ﬁg%g@Egﬁé 13 thit8h PR AR 4tEd SHURSEI P tRospheric

usi ng” act| ore

pressure impresses an electric field between opposing electrodes.

(7) A production method for a magnetic recording media according to the above (6),
characterized in that the opposing electrodes are disposed at an inclination that is 1° to
45° from the perpendicular with respect to the non-magnetic substrate.

(8) A production method for a magnetic recording media according to the above (6)
characterized in that the opposing electrodes are perpendicular Wi"[h respect to the
non-magnetic substrate.

(9) A production method for a magnetic recording media according to the above (6),
characterized in that the surface treatment is carried out by disposing the non-magnetic
substrate between the opposing electrodes.

(10) A production method for a magnetic recording media according to any one of the

above (1) through (9), characterized in that a surface treatment using activated gas is

2
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and/or after the cleaning process. (5) Aproduction
nmet hod for a magnetic recordi ng nmedia according to one

wofhodsheoiabove (1) through (4), characterized i RCTARL1005/015305

the gas is one or nore types el ected fromthe group
conprising nitrogen, oxygen or argon. (6) Aproduction
stigiladodsy caarisbgmead ibeth wefcdi ofthdisli-magearrdbigtd 0 any
one of the above (1) through (5), characterized in

ol & Rh Gt @ techf, RSBt
ke B o T B URe 8 smy e of the
ec S. roducti. t hod for a nmagnetic

agéé%eo lgﬁ%cgugr%@ |Bii Cﬁ%@g’i@HFeﬁfgﬁ%ﬁ { een%w%ne?lé;)sygﬁratte 15 one type
characterized |n that the opposing el ectrodes are

Sﬂ?@ﬁ@ﬁ@ﬂl glpssabrrs ?‘Iﬁia%lﬂ?% PR¥S.s 1 to 45 fromthe

erpendicular with respect to the non-magnetic

(R)isprode@ion(r8ythag fardunagnsiic resoting mediazcaerdingttp one of the above

recordi ng nmedia according to the above (6)

(Ditaroagh €10)zeithracteriZedin thacthe ppeShadgett Qbistrad@ss adesign in which a
per pendi cul ar with respect to the non-magnetic

s Rehdi @ty of CRP AP ‘AHgif 1s30rmigf 898k §itfacd oFRBA&! doBsisting of one

recordi ng nmedi a according to the above (6),

tﬁ&?%%gﬂ&ﬁmam a;“ﬁgt%glsg%r syuripce treatnent is carried

i Sposi’ng on-magneti ¢ substrate between

opposi ng el.ectraodes. (1 roduct i on thad for a,

(3 BREEH dhsring g emiac e by b rodeuam momad Sir armpenitic

above (1) through (9), characterized in that a surface
recpphpgistiagsrergingdoiona obthe ghave A3 throvghdadusl y carri ed

out to both surfaces of the non-magnetic substrate.
(14 B mAgretio demvirdiog ane tdpoathucton deviegpretided mathor daggtic recording

medi a according to any one of the above (1) through
medfd)andehaigetie heddfbr kétotdigd ddth & ANrepRANEE GatUith b MBnetic

is one type selected fromglass substrate and silicon
ré&URAEAS Bbia, characterized in that the magnetic recording media is a magnetic
recording media according to the above (13).
(15) A surface treatment device characterized in having a function in which plasma is
generated and an activated gas is formed by impressing an electric field between
opposing electrodes at around atmospheric pressure, and the activated gas is radiated
onto the surface of the non-magnetic substrate.

The term “texturing” as used here refers to performing high-density linear
working in the circumferential direction by mechanical working using solid particles
and/or free particles on the surface of the non-magnetic substrate. For example, a
polishing tape is pressed into contact with the surface of the substrate, and a polishing
slurry that includes polishing grains is supplied between the substrate and the polishing

tape. The substrate is then rotated, while at the same time texturing is carried out by

feeding the polishing tape. The aforementioned polishing slurry is an aqueous solution
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(12) A production nethod for a magnetic recording

nmedi a according to one of the above (1) through (10),
wohereatieri zed in that the non-nmagnetic substr aCe/Jhe5/a15305

design in which a filmconsisging of NNP or N P alloy

is formed to the surface of a base consisting of one

that pecledss @olisidng pramsAl FoAthigdehyn, ifgha@®sttailisi dfited&urface of the
(13) A magnetic recording nmedia produced by the

QRMEE OSuUIREBR A6 bE W i€ JofGahgs gt Aot t
ng{clcor di rllg to one of toﬁlgedg%gggi J{é)pbt }%}gﬁ% lﬂﬁ?r'ﬂé) s ﬁ? ].SB eag\ou
r.dij roductlo e r ov
u\%?f ﬂﬁg a%ros? |Sghjragecor g gg&flgl g St5§ et acreﬁggalon-umfonn
ecord| data to and reproduci ng data from a
{Orgurs waguﬁéﬁﬁ*agesaﬁ%gmaé?d z ecqopdingly; impyavement of
na netic recording nmedia is a magnetic recording nedia
ﬂéﬁt@@ﬁt’clhﬂﬁg of thetsusfapdhof/ibe hodmagpetiGyubsirataldads & feveabaratobes and,
device characterized in having a function in which
tindsakesmerrars.g eAereatnecht gadamivaad bly pidsenl @asrated at arovBd akiospheric
inpressing an electric field between opposing

pBdsegt 'i@éiﬁdﬁlo%d ahQURA R BIRNEL i € RFiES SHtE 'th@ﬁ‘(% ﬁﬂgnetlc substrate.

actlvate gas is radlated onto the surface o
T turhn
AR EyRT of e hon HERRE Shochiits .bﬁeap%?ﬁoﬁ 2
rcu erentlal d|re t|on by ani c wor Ki n
splpiny RoBhG HbF (L SR efqa%edrfavﬁnfehseaa s gifebe reduced.
surface of the non-magnetic substrate. For exanple, a
pol i sH! prgex wgempye prEescpic fateisomatesiak inthe pleaing process, scrub
surface of the substrate, and a polishing slurry that
wanleihg decftqpatairidui ovg ugimgiarrell oscapUppsh. e Scped weshing s&ombined with
substrate and the polishing tape. The substrate is

pukenatédraineduediideter@int IR MBI itloBRpiEIokdiEh Ritdrl.  For this
carried out by feeding the poI i shing tape. The

r@dfs&{ ‘?f‘@l@{v*l @tﬂﬁiﬁ;?pf’l} ﬂa\g gbfg fcr HibktFatdh ﬁ@%ﬁ&%ﬁ jis oor, then the

sol ution |ng grai ns
of e .
p{nee eaty or'afquéorﬁ% de etréea{J doestl%t :(s)greatl eross rﬂfleagu?‘face 017 H‘le non-magnetic

substrate. ~ As a result, non-uniform washing results and a uniform cleansing effect
cannot be anticipated. Accordingly, improving the wettability of the surface of the
non-magnetic substrate provides a uniform cleansing effect, and, thus, reduces errors.

In conventional methods, in order to improve the wettability of the surface of the
non-magnetic substrate, an alkali or neutral detergent is used. However, these methods
are problematic in that, by improving surface wettability by etching the surface, pits were
readily generating in the surface of the non-magnetic substrate and these pits resulted in
errors. In the present invention, by using a treatment gas activated by plasma generated
at around atmospheric pressure, and surface treating the noﬁ-magnetic substrate, there is
no generation of pits in the surface of the non-magnetic substrate, and the wettability of

the non-magnetic substrate can be improved. ~As a result, errors arising from pits can be



non- magneti c substrate to be worked is poor, the

polishing slurry does not spread out uniformy across
woheoesusif7ace of the non-magneti c substrate, an#CTAB2085/015305

resul t, non-uniformworking ogcurs and numnerous

scratches are generated. Accordingly, inprovenent of
ptdventsdt t abi l ity of the surface of the non-magnetic
substrate leads to fewer scratches and, thus, |ess

error §crud wasERl TS e ive aﬁféﬁﬂo\(zﬁ{gexﬂic%(sc{i‘f)i@? ig%‘rﬂ@cgﬂ&l,egut is not

at around atnosSpheric pressure 1s enployed, and

ANToN [ ried. o tQ,. on- magnet i.¢.

STHIACERT i SART Ry 3 88 DRk, Pl e BV BT bt Bigher
non- magneti ¢ substrate can be.inproved, so that .
detdp T&BS i FFﬁelFWePﬁeSWgﬂf%ﬁnﬂ%’&S@% prcamloggerchsigpgd. In
out, and scratches can be reduced. In order to renove

5 ordet toromyye dhis Gipsiodergmicarsidhe, inis effecttledanimeyethisoaganic
scrub washing is often carried out using a roll or cap
niztersh thr&egh decompbsition.i sindharpiesad imiehtion) Wrtecatibéit lga®sctBated by a
aqueous detergent to renove m croscopic foreign
plBin@geAdratef af arblih$ athRBPRRC drésshifess WRbIoFRE td Eatryodut shiface
non- magneti c substrate to be washed i s poor, then the

trt@ﬁ{eﬁegﬁ@; thE n8ﬁ-{1?a%ﬂe éjsctlbgt%tgr g?%an%ﬁrggfhpeg{s ed.%g(’;é&gsea “J Rt H,O

ace o non- magne
results and

I t.,.npn-uni f orm washi n ni f or

o DR SRS oSSl o PHawaY ol Bieanigrd for
i nproving the wettability of the surface of the )

10 rempeving gigaricaesidissian de achipvsd. dtccardingly.dn therresens inygntion, errors

effect, and, thus, reduces errors. In conventional

ansing te) organio resduetcan beprevveted had thetftoating ptoperfes bfithe head can
surface of the non-magnetic substrate, an al kali or

boadpioatd.det ergent is used. However, these nethods are
problematic in that, by inproving surface wettability

by et gfynB chﬂ@ti&PHeﬁl%S foid ﬁlﬁgﬁ!}%ir(ﬁeéo?ﬁgg Wed%e&%&gﬁljtl% s:dée

in the surface of the non-nmm tic subStrate an

e PG AT MG T—
15 recording media can be effectively removed. As a result, it is possible to produce with
good yield a magnetic recording media in which there are few errors and the floating
properties of the head are superior.
Further, by carrying out a surface treatment to the non-magnetic substrate using
the aforementioned activated gas prior to the texturing process, uniform working during
20  texturing can be performed and scratches can be reduced. As a result, it is possible to
produce with good yield an data recording media in which there are few errors and the
floating properties of the head are superior.
The magnetic recording media according to the present invention is produced by

the present invention’s production method therefore. As a result, foreign material or

25  projections present on the surface of the magnetic recording media can be effectively
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at around at nospheric pressure, and surface treating
t he non-nmagnetic substrate, there is no generation of

woiow/0iv7t he surface of the non-nmagnetic subst parg@poascis3os

the wettability of the non-negpetic substrate can be
inmproved. As a result, errors arising frompits can

r@rapvely entiaderrSe ardfewamdithglbairf fregdriiveofdhe h&iMité Bgperior.
m croscopic foreign nmaterial, but Is not suitable for

Ej S\r}gﬁgg%g% itt}régi’é{ R0 %Cgfhiﬁﬁ ﬂl@&fa%c%rﬂgﬁg twﬁé;pr%%g‘é invention is

ni gher density recording | nt

ri R o YR AU S PR B puRRREhuti bR fpg e

~a§éfectlve to.renpve this organic¢c material through

BB jpgtivatqd gas pEOR e HXIIHRERTOFeSh, AS o resalippiform
gas activated by a plasma generated at around
verking gheing texprrmgsan de ipsrfermpidonddcratches caty benetlusads, §athet errors
treatment of the non-magnetic substrate. Organic

atecfeivcing thé fldstigrmoseted of thoheadH2Osw@igioS02, whi ch then
evaporate. As a result, an extrenely effective nethod
for renoving organic residue can be achi eved.

Accordingly, in the present invention, errors arising

from organi c rgs floating
properties of ?@ﬁ;ﬁ%ﬁé&fﬁﬁ@ ?ﬁpﬁ%@?&e&‘?frﬁgﬁe

produgH3T n_nmet hod for ﬁl’f& eticr cord'én nedi a )
hocor Gig 8 T SpREBRhYICT RORHINEGHISt SResdimCRkAlRs megneti
and_projections_present on the surface of the magnetic
recordipg mediapcaprdingdn theepresenbventidny renoved. As a

result, it is possible to produce with good yield a

magnefi@ Zisecscltinmgicrsadetaral diaghine bhdvwieg e fastenftedirest of the
and the floating properties of the head are superior.

phgiipefieratdyy Gat blogePiblth@pfodiétdstofith®AlaBRMc rbQrifg media
non- magneti ¢ substrate using the aforenentioned

a§%%§¥%g§gﬁgﬁﬁﬁﬂﬁhg&nﬁﬁ'the texturing process, uniform

FIG. 3 is a schematic structural diagram showing another embodiment of the
plasma generating unit employed in the production of the magnetic recording media
according to the present invention.

FIG. 4 is a schematic structural diagram showing another embodiment of the
plasma generating unit employed in the production of the magnetic recording media
according to the present invention.

FIG. 5 is a schematic structural diagram showing another embodiment of the
plasma generating unit employed in the production of the magnetic recording media
according to the present invention.

FIG. 6 is a schematic structural diagram showing another embodiment of the
plasma generating unit employed in the production of the magnetic recording media

according to the present invention.
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texturing can be performed and scratches can be

reduced. As a result, it is possible to produce with
wqgaow/g9ielrd an data recording nedia in which t RETEPEOE015305

few errors and the floating gﬁpperties of the head are

superior. The magnetic recordi ng nedia according to

the present invention is produced by the present

i nvention's production nmethod therefore. As a result,

forei gniBlheYd AbwSs, RiRKESHIAoS! RIRARAT RA-thihe AU bR Gre, 2

of the magnetic recordi ng nmedia can
re

.ef. thyvel vrenov sQ, that. error.s f ew.an he .
iR T R Eina et IR Bl &R Wi PR Aee i pagnetic aver,
t.he, magnetic recordin ia according to the present .
STiRaHER B Hf%’feﬁ?‘@o@&b@%ﬁ;g g@?%sr%e Ewp%@ﬁgwgag and 21b indicate
treatnment to the non-magnetic substrate using the

tlaef ddeciradniplatere @2 duticapest thel gapastrpduction porty Peindeetes theygilse power
process. As a result, uniformworking during texturing
so@mve, 8 ipdichtes psmanhddsriadicitesthe aubsated laddaedspeetvdlhat
errors are few and the floating properties of the head

are superior. BRI EF DESCRI PTION OF THE DRAWNGS FIG 1

is a cross-sectional view showing a first enbodi nent

of the ma ' | | j

present i %@%JF %Qﬁ%g{@ WQ@% ﬁzﬁn&ﬁﬁﬂgﬁg\?%gﬁlﬁal

di agr am_.show first _enbodi nent of the plasma. . .
gener LR i foBments S LR TREPE AR s Ract g bhe Syplained with
magneti c_recordi ng nmedia according to the present

referpaeg fodhe fignees. 3 i s a schematic structural di agram
showi ng anot her enbodi nent of the plasnma generating

uni t €Hplloyedross-se¢tmnpl vewshowingeh dntedimgnef ike magnetic
recordi ng nmedia according to the present invention.
rédofding mediachcSEHARBRD itlge Srbsant fnvemiordi agr am showi ng

anot her enbodi nent of the
In the magnetic recording media of the present embodiment, lower layer 2,
intermediate layer 3, magnetic layer 4, and protective film layer 5 are sequentially
laminated onto non-magnetic substrate 1, with lubricant layer 6 provided as the
uppermost layer.

A metallic material such as aluminum or aluminum alloy, or an inorganic material
such as glass, ceramic, titanium, carbon, silicon or the like may be used as the material
for non-magnetic substrate 1. Non-magnetic substrate 1 is composed of a substrate
consisting of an aforementioned metal material or inorganic material, and a surface layer
formed by using a plating or sputtering method to deposit a film consisting of one or
more materials selected from NiP, NiP alloy or another alloy, onto the surface of the
substrate.

Non-magnetic substrate 1 is subjected to a surface treatment using a gas

(treatment gas) activated by plasma generated at around atmospheric pressure.
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pl asma generating unit enployed in the production of
the magnetic recordi ng nedia according to the present

wonveridion. FIG 5 is a schematic structural dragorIms/015305

showi ng anot her enbodi ment of{4 he plasna generating
unit enployed in the production of the magnetic

r ecor @rng ardilldy 2689stHgNd Grantl bae Bf epedinatefiMREledRd from Ti, Mo,
FIG 6 is a schematic structural diagram show ng

Anes herne s ediveahd 9f canftR L@&f&g@e %ﬂ&fammewmagg_ 2,
enplloyed i n the production of the nagnetlf rsﬁg a%gge

d Loyt t ntion.In
11 gur LGl b B R el R R P e a

substr , 2 indjcates the | ower |ayer, 3 indicates

Eed AT lggre forming hginorraagnetie [ ester gan be formed of
| ayer, 5 indicates the protective filmlayer, 6

Gradiozat €6 the |ubricant |ayer, 2la and 21b indicate

the el ectrode plates, 22 indicates the gas

i nt r odhe honmpaetic lo2dr l4ydi eattrsfothed PUNEE alloweRuAl alloy, or Cr
source, 24 indicates plasnma, and 26 indicates the

r . off ' I :
B i rOSPASHLP l BESL S8  AFR fv o

digyeghion will now be explained with reference to the
fi gurés. FIG 1 is a cross-sectional view show ng an

enbodi t of the magnetic recordi ng nmedi.a accordin

o O nEUERG Rher (hE pan ihasgetis [oove L Bo e Bt AqnHgayered
medi a of the present enbodi nment, |ower |ayer 2,
stri¢tarenidpast eng afibe spuctyialesess dornzing themonamagnstio feweerilgyer can
filmlayer 5 are sequentially |am nated onto

badormedgrieNidt aBoghy Rurd oyl or @ thoy.ubri cant | ayer 6

provi ded as the uppernost |ayer.

For the material of intermediate layer 3, it is preferable to employ a
non-magnetic material that is a Co alloy having Co as the main ingredient and having a
hep structure with the goal of aiding epitaxial growth of the Co alloy. For example, a
material including one type selected from a Co-Cr, Co-Cr-Ru, Co-Cr-Ta, or Co-Cr-Zr
based alloy is preferred.

For the material of magnetic layer 4, it is preferable to employ a material that is
a Co alloy having Co as the main ingredient and having a hep structure.  For example, a
material including one type selected from a Co-Cr-Ta, Co-Cr-Pt, Co-Cr-Pt-Ta,
Co-Cr-Pt-B or Co-Cr-Pt-B-Cu based alloy is preferred.

A carbon based material such as CVD carbon formed by a plasma CVD method,
non-crystalline carbon, hydrogen-containing carbon, nitrogen-containing carbon,
fluorine-containing carbon or the like, or a ceramic material such as silica or zirconium,

can be used as protective film layer 5. Of these, hard, fine CVD carbon is suitably

employed not only from the perspective of its durability, but also in view of economy and
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A netallic material such as al um num or al um num
alloy, or an inorganic material such as gl ass,

woen@rmigL77t i t ani um carbon, silicon or the |i keCmap200&015305

used as the material for non-yggnetic substrate 1.

Non- magneti c substrate 1 is conposed of a substrate
predigtisity. nGWaén te fAmonereottiverttsh 1aRdrd is medde ihia) d@hbility falls.
inorganic material, and a surface |ayer fornmed by

OISR Gty RhR, kWhen Me SRV ﬁ{a‘ieﬂﬂv@ﬁgﬂ[&‘ ggglé ?iﬂﬁgcgas@ckﬂo% gﬁﬁng

consi st ng of one or nore materi ect rom

| P..al | h , t h f f the.
AL MR LS Bl g
B I M T Bt s 201

pressure.Cr or a O alloy consisting of Cr and one or
oRsnestrom 6 fofl mmyel ected from Ti, M, A, Ta,W N, B,

Si, M and V, can be used as the material for |ower

| ayer The libhieantllaye 6 wityk s tBe uppdr@bsEdyestSndudes a polymer of a

mul til ayered non-magnetic |ower |ayer, at |east one of
pleffﬁm% wgétﬁélaéon{pwga gf%aft gcmdl@lg abbﬁfd%ﬁaﬁ?_%g%ﬁlﬁteh%p. As an

ayer cah be forne al |l oy or

RIS R P SR AR Bl B

one or nore selected from.Ti, M, A, Tg, W N, B, Si

5 5o mBOEERY Salad inndiibdn tabpib el bl Tohyaérizagle
provided with a nultilayered structure, at |east one
ugsatyrgied Sopdrds bpnded tayb feastiase gnd gf theanain ghain gariuoro polyether.

| oner | ayer can be forned of Ni Al alloy, RuAl all oy,

or CiThaiagyeticheconiig amdtreprodictioh denice inthik @hbodimyetris frovided
it is preferable to enploy a non-nmagnetic materi al

withed mhgnetic €oddih@¥hedRVAcBErdfY t8She AKdvERIeStribld kRBo8Mient having a

and having a
non-magnetic substrate 1 which was subjected to a surface treatment employing an
aforementioned treatment gas, and a magnetic head for recording data in and reproducing
data from the aforementioned magnetic recording media.

The surface treatment of a non-magnetic substrate employing gas activated by
plasma generated at around atmospheric pressure can be applied to the following three
processes:

(1) as a treatment before the texturing process;

(2) as a treatment before the cleaning process; and

(3) as a treatment after the cleaning process.
The purpose of using the aforementioned surface treatment as a (1) treatment before the
texturing process and a (2) treatment before the cleaning process is to improve Weﬁability,

while the goal of employing the aforementioned surface treatment as a (3) treatment after

the cleaning process is to remove organic residue.



hep structure with the goal of aiding epitaxial growth

of the Co alloy. For exanple, a material including one
woypw/gel7ect ed froma Co-Cr, Co-Cr-Ru, Co-Cr- TRCTAP2005/015305

Co-Cr-Zr based alloy is prefeyed. For the material of

magnetic layer 4, it is preferable to enploy a

mat erlihalstahtidly tinse froahakirtice M@uintgt Gsin@shel dferefi@hfioned treatment

i ngredi ent and having a hep structure. For exanple, a

ghPla1itRd tekﬁ%%‘fzkd’lﬁssqg %réma%ﬁﬁé IRk E6 1E§so mV@h&othQEt'a;{@—’by time
oo e e o oLased nat r| ;ilcusuch
S MBI SRR

non-¢rystalline carbo rogen- cont ai carbon

nitr gf@@ﬁ lapeyoy iR améﬂ? ﬁa%(?ce R aigrch s pg et ofemgnidered disatment
or the like, or a ceramc material such as silica or

5 gas wd thastpandegpioeess deprefosably 48 dowiswe Idss| nWhey e Sandaby time
these, hard, fine CVD carbon is suitably enployed not
exceyts 48 hoart,hectpbilip deteiivetssf sd that isriabbt dekivablut Tl Sgnd-by
in view of econony andproductivity. Wen the filmin

tlﬁ{e(ﬁ&ﬁ the/@ednin dProdds nfl the el tfelahﬁ‘ent dshalid dfb¥mentioned
falls. On the other hand, when the Imin protective

trfeéth@nlt 68§ I%férﬁbl?%gf%o{&' <’:ssI O%\?heﬂ%lé %}%nc{ ﬁi ﬁﬁ%‘ ngee%rs]?4 hours,

reprod ctl N 1 NCreases cordln néss 0

rotec efllml obe on the r. of
B b ot et matieh e adnered aetoes o Bk o nes
60 angstrom (2 to 6 nm . The |ubricant |layer 6 which
10 desyr upper nost | ayer includes a polyner of a
perfluoro polyether conpound that includes a
pol yietd thabik & alsesateptaitle tb carguqut tiiessuaface keatpleat @hplbimg the
perfluoro pol yet her conpound containing pol ymeri zabl e

afongaéitiont @ tegimehigas Aufif prB€essi ted in which an
organi ¢ group having po yrrerl zab e unsat ur at ed bonds

i's b%%%gmgﬁ c?f{thiﬁl@‘ﬁlbd‘wlepr‘éﬁ‘tgcn‘i’é the P TR O BRidl media according

perfl uoro polyet

to the present embodiment will now be explained.

15 First, a texturing process in which texturing is performed to the surface of a
non-magnetic substrate 1 consisting of the aforementioned materials is carried out, after
which a cleaning process is performed. It is also acceptable to perform a surface
treatment using the aforementioned treatment gas to non-magnetic substrate 1 prior to the
texturing process, to perform a surface treatment using the aforementioned treatment gas

20  to non-magnetic substrate 1 prior to and/or after the cleaning process, or to perform a
surface treatment using the aforementioned treatment gas to non-magnetic substrate 1
prior to the texturing process and prior to and/or after the cleaning process.

* Next, lower layer 2, intermediate layer 3, magnetic layer 4, protective film layer 5,
and lubricant layer 6 are sequentially formed on top of non-magnetic substrate 1 to which

25  the aforementioned surface treatment has been performed.
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The magnetic recording and reproduction device in this

enbodi nent is provided with a magnetic recordi ng nedi a
weaceewrod9rtg to t he above-descri bed enbodi nent haeTaBR0as/015305

non- magnetic substrate 1 whichy was subjected to a

surface treatnent enploying an af orenenti oned

t r eatie prefe@dle thftdhSafdbginaitiotedgiasni Be gfoﬁsﬁ;ﬁ%éﬂa? Hladna.
in and reproduci ng data fromthe aforenenti one

TRl AL 5 T M A 0L P
B SRl B PR AP BB SR TSAS5 Bce

treatnment before the texturing prgocess; (2) as a

the agnebis hepbanst he magneis g g netia san beprgveryd, dke GSS
treatnent after the cl eaning process. The purpose of
pupiertipstche ba fropevedhandithe tnagneticaesatropsitcae he nmde axdellgnt, so that
treatment before the texturing process and a (2)

chri-giap Fatfexheihgieddsiieblel eani ng process is to inprove
wettability, while the goal of enploying the

af or %ﬁrﬁ{éttieﬂlﬂﬁﬂg ?wcégqa*ehé&@d H@Q,tteﬂ%riﬂ% {sDardid £k T surface of

after the cleaning process Is to renove organic
esid Th -by, ti.ne f .1.h rface treatnent .

GRS oS ERE R U SRR S (i B R R working
textuyri rocess is,prefergbly 48 hours or |ess. Wen .
upifg adpief dbIRTIVE epin B0/ B l9eSedTIRR Satine FORBYaTRIG Polishing tape is
deteriorates, so that this is not desirable. The )
pesssasdnisycontask with dhg sustace of subsisate d eandhepelishisigrslprtshidat includes
af orenenti oned treatnment gas until the cl eaning

apabeeiss grain forgloéiskahg s séfpliwieswesn the ssbstidfeemd tifeepolishing tape.
stand-by time exceeds 48 hours, wettability

Togluftht O t8éieSarri8® ot Bt rotafing shisstraft 1 WABAL hthb Samd Bife feeding the
stand-by time fromthe cl éaning process until the
p§H§ﬁﬁ§@p&reatnent usi ng the aforenentioned

[}

The speed of rotation of the substrate can be set to be within the range of 200 rpm
to 1000 rpm. The amount of polishing siurry supplied can be set to be within the
range of 10 ml/min to 100 ml/min. The feeding speed of the polishing tape can be
set to be within the range of 1.5 mm/min to 150 mm/min. The particle diameter of
the grains that are included in the polishing slurry can be set to be within the range of
0.05pum to 0.3 pm at D90 (the grain diameter when the cumulative wt% corresponds
to 90 wt%). The pressing force of the polishing tape can be set to be within the range of
lkgf to 15kgf(9.8N to 147N).

It is desirable that the average roughness Ra of the surface of non-magnetic
substrate 1 to which texturing is formed be in the range 0of 0.1 nomto 1 nm (1 angstrom
to 10 aﬁgstrom), and preferably in the range of 0.2 nm to 0.8 nm (2 angstrom to

8 angstrom).
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treatnment gas is preferably 24 hours or |less. Wen the
stand-by tine exceeds 24 hours, the anmount of airborne

wonrgwilgl7mat t er that re-adheres increases, so POatIP100§/615305

Is not desirable. Note that ifgis also acceptable to

carry out the surface treatnent enploying the

af or efeeniringneith dddedtosEiiibti@acncikol begatitieel @iteaThei@rm “oscillation”
process. An exanple of the nethod for producing the

BRGOERdrE réf@x%QJls ?h BPeraBoh B iER I filishifg kMR iPHRAERS run in the

enbodi nent w now be expl ained. First, a texturing

| ' ' j o) . e face .
RSt MO B S e B RRTh G  gBl e i
af or enent.i oned terials. is carried out,. affer which a
SrlaRe g tsraialdrecdop af Fpsia 1- | (LB SOBditigntitor epsilkasion arc
to performa surface treatnment using the
raeferablhetfl imasthinte attore NL20Q times/minga- magneti ¢ substrate
lprior to the texturing process, to performa surface
t r eat yndartysngepttshefa@f tesaan@mn of ooethajghetid subsiratg dsising a treatment
non- magnetic substrate 1 prior to and/or after the
gak BaRaR@ 1 F1688H gerRFatéPatReS NG B SsphFit RBsiiré BAbMBNhe texturing
usi ng the aforenenti oned treatnment gas to nonh-nagnetic

d . G ri
FPURELITS BosyHE NPy REANS W LB rBIARES RrRPe | Thus
| ayer 2...inte di.at.e layer 3, ,magnetic, |ayer 4,
5 ot i T PAPHRe BG40 BEFAERR PO artactascliss gan be reduced
sequentially formed on top of non-nmagnetic substrate 1
Lo Wi eHnEEleaPiEs AR BARPLS sHbsate | maialisrompescdon
performed.It is preferable that the aforenentioned
iminzpssion ineancalioali ofi wavikral dpgergérdsyvaub weshing, shdkimbduyl ustrel pare water
essential that texturing be perfornmed to non-nmagnetic
of WP Vil @ryiing HoM@versionTagallkadi draeatralddbaser@ad @le erub washing
ani sotropy, adsorption between the magnetic head and

thd}eod RARShES id GARE ItRE "BA& £ oRfer BS BYHBVEGe WEHIHER of

non-magnetic substrate 1, it is preferable that immersion in the alkali or neutral detergent
be performed first. However, there is no need to be overly concerned about this order,
as wettability is improved by employing the aforementioned surface treatment according
to the present invention.

Further, wettability is improved by carrying out a surface treatment employing the
aforementioned treatment gas to non-magnetic substrate 1 prior to the cleaning process.
As aresult, the alkali or neutral detergent is unnecessary, or the concentration thereof can
be greatly reduced, making it possible to limit the occurrence of pitting and prevent the
errors caused by such pits. It is preferable to use a cap brush or roll brush for the scrub
washing. The speed of rotation of the cap or roll brush is preferably 100 to 500 rpm.
When the speed of rotation is less than 100 rpm, the washing effect is weak. On the

other hand, at rotation speeds in excess of 500 rpm, the friction between the disk driver
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properties can be inproved and the magnetic ani sotropy
can be nmade excellent, so that carrying out texturing

wo0wagdrrabl e. I n the texturing process referredTip2005/015305

here, texturing is carried ouigto the surface of the
non- magneti c substrate in the circunferentia

etbictrodd plates (dpposiah cheeabaey) aa 2 1\ fakiah thtteslubordpdit 3B €br supplying
abrasive grain and/or | oose abrasive grain. For

R o P B P PR § PULE O TE R 0k Bftprediddem cletrc
f .includes an alrasiv r.ai n, for l,ishi 1Sy
feffseesr BEEReBiPEHEARINE s tunie RIS BRhhBin.pe.
Texturing i.s then carried out by rotating substrate 1
NRATNAENSHC $Ubstralgde tine feeding the polishing tape. The
speed of rotation of the substrate can be set to be
wi t hilhig plesoaageperating 200 hap thetfonato®igeneratiingplasma hy iropressing
pol i shing slurry supplied can be set to be within the

ahahgaicfield Betiebiihie par dfleciodérpiates Dhe 21k adiftien speatarl gas,
the polishing tape can be set to be within the range

2l tﬁ]enﬁadiﬁ?m%‘?rl%ﬁ dcBvaed gAMb the sUNBCPS ddnChEeitbid ¥ab&atf .

the grains at are included in the polishing slurry

can S Lt Nl Q5 . .
ot o5 Eipet) o BE sl Vel RS e BYb Sy ¥ hatera
corresponds to 9 9 . e pressing force of .th .

£t SRS sleurdb s o The SBBBoS b P e Gopsiglgptrades i
h%f to 15 kgf (9.8 Nto 147 N). It is desirable that
praerablyet hipedS ¢ wioy laae seprRaredgrablid. lsiors meewben taking into

non- magneti c substrate 1 to which texturing is forned

cbhuesideratidiethe alagmadischarge stabilioy. 1 nm ( 1 angstromto 10
angstron), and preferably in the range of 0.2 nmto

0.8 nllge Wi highfréfieBcyPREw, haethbwheX bitihk Milte WMdybeadeiR6yed as

oscillation can also be carried out. The term
theSi&dthié ﬁralidoaBilolied between electrode plates 21a,21b. However, it is more
preferable to used a pulse wave that enables adjustment of the length of time that the
electric field is impressed. The frequency of the pulse wave is in the range of 1 to 500
kHz, and, in particular, is preferably set to 1 to 50 kHz when taking into consideration
plasma discharge stability. The length of time that the electric field is impressed, i.e.,
the continuous duration of the pulse wave, is preferably 0.5 to 200 psec. When the
duration is 0.5 psec or less, plasma discharge is not established, while when the duration
exceeds 200 psec, arcing readily occurs, so that this is not desirable.

It is preferable that nitrogen, oxygen, argon or a mixture thereof is employed as

the gas supplied between electrode plates 21a,21b.  Since a pressure at around
atmospheric pressure is employed, the amount of gas consumed is large, so that it is more

preferable to use inexpensive nitrogen, oxygen or a mixed gas of nitrogen and oxygen.

In FIG. 2, a pair of electrode plates 21a,21b is disposed perpendicular with respect
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as used here refers to an operation in which the
polishing tape is nmade to run in the circunferenti al

wdiomaudion of substrate 1 while, at the sane tPaEJP10&015305

polishing tape is oscillated j;n the radial direction

of substrate 1. The conditions for oscillation are
(magicticabdoydiff nled gl vernandehd magedil} disi@edoitiidfe@ordByg media)
carrying out surface treatnment of non-nagnetic

IRMOREL ah@tht deitAfoRof BRRITBR Y REMEY glfeseér, Ry ol IR

generated at” around atnospheric pressuré prior tot

iNgoPnLecess, 1t | kbl e-~tq.inproye . .
spE R SPARHE Holrege PRRTiuBrelbly GRS G a g ivigpppion
working in the texturjng process can, be carrjed out
st O oY tr0aBR. bV PGHIE RiStmSIRFAp Ires Beihs Q) DB the
non- magnetic substrate 1 mainly is conposed of
cmrtriﬁrgg?mca in insuffadidndland enffigient waler thmtamabisnmposstbleb On the other
washi ng, shaking dry using pure water or |PAvapor
haltdy ithegdryingregiesi dues inbt ¢Haagabweal dt speds Bldxcats ofei000 gmnf so that
and the scrub washing nay be perforned in either

1% &RMmo NeIRY BEreabd thBNEHI ort tBe kTR IHNG bl\e%ﬂcﬁmtl&tii& Yeq@fred.

[l

non-magnetic substrate 1, it is preferable tha
: e [ . e .
oo PRSP g1 LA e e
| y. d about thi der, ttability i
oRAEPBYioon RS bR S Seeaa i o e epge s decomposed

.treatment according to the present invention. Further,

it GO, prd pyapPEAlRsd B\ APy ithege improvedrefligasy in removing
treatment enpl oying the aforenentioned treatnent gas

thecorpame reRgiues the esufsshnskidbylsuph bpanicaedithe chdempregnted, and the
process. As a result, the alkali or neutral detergent

ﬂbétmgnlmep@fﬁs@dsﬁ/the fead 0 BeAnpesetiat | on thereof can be
greatly reduced, making it possible to limt the

RE . b
occury tgésfﬁa tnepdtlih Ie? e llé)BP%e%Qltauhgﬁ%:ag%lﬁgfaﬁ)?ﬁﬂ%&ﬂld y

such I's pr e 10 use or rol

agrrl&%ﬂerflcorgreésﬁree nsag}g Blg used as the surface treatment device employed in the

surface treatment in the present embodiment. For example, the atmsopheric pressure
plasma surface reforming unit manufactured by Sekisui Chemical Co., Ltd., an Aiplasma
cleaning head manufactured by Matsushita Electric Works, Ltd., or the like may be
employed.

The term “pressure at around atmospheric pressure” indicates a pressure in the
range of 1.3x10* to 13x10°Pa. In particular, employing the unit in a pressure
range of 9.9 x 10* to 10.3 x 10* Pa is desirable as pressure adjustment is easy and the
device structure is simple.

The plasma generaﬁng unit according to this embodiment will now be explained
using FIG. 2.

The plasma generating unit in FIG. 2 is composed primarily of a pair of opposing



washi ng. The speed of rotation of the cap or rol

brush is preferably 100 to 500 rpm Wen the speed of
woab@toior7i s | ess than 100 rpm the washi ng ef PETUP1095/015305

weak. On the other hand, at rgtation speeds in excess

of 500 rpm the friction between the disk driver18

bekeapientialey ptadewith dRnasihehtghact rodes) 21a, 21b, a gas
i ntroduction port 22 for supplying gas between

el ecty gk B @ge%ﬂggtﬁ‘fagésbof tﬁe RbR&i ROYRHIE N L 143 ptfErable to

|npreSS|ng an electric field between the~ opposing

hal
RS ARG e Ret 0GR B Resibey Shabithl ot
st i OGP §ode AW DHETBEY PIBRS é"q‘%ef?%qa%ﬁ?’ééqesﬁ Srdagof Sbstrae

2la,21b, to forman activated gas, and then radiating
5 ltising asacw@icbygldssmg@etaﬁ@i gurdundetmpspheric DEYSIEE. C
substrate 1. lIron, copper, and alum num as well as

al | oyghdrheisirdg, thmgbaimeﬁdﬁg rhétha BRbeldirgl the @inet BCouter edge
respective el ectrode plates. The distance between the

oPRRREARRY ﬁleqﬁﬁérfwl Sstek édgcﬁ‘fs%ﬁ k1 Becbniel haielh t2Wadow of
more preferably 0.1 to when taking into

th&QPtéi%hﬁttﬁe?letJ‘&)nE&ﬁstﬂa (il SRDALAR B ABEL WPl B8 hiaden

é’&'ﬁpﬁ}&&%ﬂd as the eI ectric field appl i ed between

9l ates 21a, 21b. However, it is nore
preferable to used a pul se wave t hat enabl es

10 adj udn pslet togrreyens this rlﬂglﬁ preferablerie dispage thepais pEepnosing electrode
field is inpressed. The frequency of the pulse wave is
platestXe,2nBagsn piclide 601°5060 k482, fran dhe pepgdidul e Wit respest to
preferably set to 1 to 50 kHz when taking into

nslg Bﬂgﬁ@t‘i@iﬂb@@at@ h %§ Wi 3oRRf 98 Rbabhhd f1. 4 Iﬁ@wé sﬂg&ﬁlple of the

tinme thee trlcfle]d|S|rrpresse
dalcéef g}?ﬁﬁ% ng%gw 2 re%j cgarr%téllbgoﬁsagfc:orﬁﬂw ﬁé’ h{l gol\g?ng the btiter edge of

non-magnetic substrate 1.
15 When the surface treatment is carried out after disposing the pair of opposing
electrode plates 21a,21b at an incline of 1° to  45° from the perpendicular with respect
to non-magnetic substrate 1, the plasma is diagonally radiated at substrate 1 and, as a
result, the treatment gas activated by the plasma comes into contact with the portion that
is in the shadow of holder 26. In this case as well, it is preferable to dispose a plasma
20  generating unit to both sides of non-magnetic substrate 1 as shown in FIG. 5.

As shown in FIG. 6, by passing non-magnetic substrate 1 between the opposing
pair of electrode plates 21a,21b, it is possible to carry out the surface treatment to both
sides of substrate 1. In this case, the plasma density is high, so that an even more
intense surface treatment can be performed.

25 Note that in FIGS. 2 to 6, numeric symbol 27 indicates the direction of
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duration is 0.5 nsec or |less, plasnma discharge is not
establ i shed, while when the duration exceeds 200 nsec,

wanaisrgoreadi | y occurs, so that this is not degCrabioeso1s3os

It is preferable that nitrogem oxygen, argon or a

m xture thereof is enployed as the gas supplied
thedneREn&iERibERMe 1 phidt RSthe @ fadthrcafhdite Plaphg fStbheraddd between
around at nospheric pressure is enployed, the amount of

ﬂ&aae&fya%y ey Syer Aide: mégaélﬂ@g reddsl § RIS sREE %eeé}ht%g in an

use i nexpensive nitr xygen br a m xed “gas o

n| t&{lée%gmg i(gtrs] gggé%{lgﬁﬂq %lﬁélgo%ég 0 e’ﬂ‘b ec?{la aclfﬁrla Tom &lhg %}1(5 ofd fhe opposing

res ect17 %nagnetlc recordln medja driver) and t

eh%aaﬁdﬁ plateaieROT-FagRRitci b ?t’@éf‘o i gt 9l tpRcpBas é?\éhen distance
and the generation of dust in the driver becones

Lgis &t thap (sbminh dhert b scansemrtbgionahhgnetiSkelisimty ldwill hit the

using pure water is preferably carried out at a disk

eleatradd piates etdt tis i8 060dds2a10.0 0Whiemdisilies idxeeddetsahinQthe plasma
speed Is less than 3000 rpm the centrifugal force is

shragddf bb SRRt sdaﬂigt stdd (ié @Qﬁtl&"@ﬁﬁ?ﬂsh@d@&ﬂh&: 'sﬁrface treatment effect
|np055|ble On the ot hand, the drying effect does

o SRR ESY Sty S5, bl AR5, 0 Rod e 910215 at
R Soop PR of Sxoy e

ere 1s no O I ncrease

a%%ﬁ@ahw erié 'gé?#kﬁ%’%yaﬁﬂgaa%fﬂeﬁ%ﬁ Fih red fiditepveen the clectrodes,

substrate usi ng the af orenentioned treatnent gas
taforaythe Héa@e@baaSn g Thisdecatisent gagyhas extresslydush melecular density.

deconposed into H O and CO2, and evaporates. As a
Asesmabtlt, colisioas betwieap thevedeaflés aaoy frequendpeoitivg attidty falls. By
organi c residue, the errors caused by such organic

ﬁ%ﬁd yinethePieab@ e gAY Bthe durf@Rdreafifert lo@ Bel 1b@-RAARAE kitkErate, not
the head can be inproved. A plasnma generating unit

oﬁ?&%ﬂ e RE ARG A ¥bnbh c %ﬁ%&laﬁ'e 1nﬁ§r€\ﬁa%d uniform texturing

Sp erlc ssure nmay USE as t ace

€ per orme el\alut%)eice?frgjc SREnY 1né can be realized.

In order to use both surfaces of the magnetic recording media (magnetic disk), it
is preferable to employ a carrying method which does not contact the surfaces of the
substrate. Accordingly, it is preferable to carry the magnetic recording media by
holding the inner or outer edge of non-magnetic substrate 1. It is preferable to set the
carrying speed to 10 to 2000 mm/min. A carryiﬁg speed of 100 to 1000 mm/min is even
more preferable when taking into consideration the efficacy of the surface treatment and
achieving a higher through-put. With regard to the carrying method, it is possible for
either substrate 1 or the plasma generating unit to move. In the case of a carrying
method in which substrate 1 moves, a mechanism that is capable of being vertically
raised and lowered is used as substrate holder 26, for example. By employing this

mechanism, substrate 1 can be moved and the surface of the non-magnetic substrate can



surface treatnment in the present enbodi nent. For
exanpl e, the atnsopheric pressure plasm surface
woebwror11g unit manufactured by Seki sui Chem caCTaR2005/015305
Ltd., an Ai plasnma cl eani ng hegd manuf actured by
Mat sushita El ectric Wrks, Lt or the Iike may be
pedgRbsicadi.c. i thakfer aﬁé@ﬁ;ﬁybﬁn@pmagmia@uaitmpher I C
pressure' i ndi cates a pressure in the range of 1.3 X
104 t
in a e dhehe ég%?igﬁgag P B e GBI b g Oy sbried
desirabl e as ur.e u |
R A B %t&ﬁgfeamnﬁéiemhmay be
according to this_ enbodinment, will now be explain
pEyidest sepasately fromethe Fe@fwggiéﬁ@ﬁe&r. Y bmpriowdﬁd ﬁmratgly.fsom the
conposed primarily of a pair™ of opposing20 be
5 cheguegdeviskl y treated with the treatnent gas. In order
to use both surfaces of the nagnetic recording nedia,
it is preferable to dispose a plasma generating unit
identical to that described above to both sides of
jcate 1 as shown in FIG 3, and performa surface
reatnment to both sides of substrate 1 using gas

(§§%§¥%539Eg%g@] na generated at around atnospheric

sure rrying the magnetic recordi ng nedi a

by hol di t he inner_or oufer ed of substrate th
hner Agyalggm %180@ uB%‘ﬂr%Eﬁw%% § WacRgativ plate
t he shadow of holder 26, and there is a concern that

10 thiplnesy:fliWamyn) daving @ NiRmiaiedfiln sas seployad as tiesubsteigen

area will decline. In order to prevent this, it is
pr ef e Aabktarihg pricsgosss fidsecapadd owfio d@mfsﬂengnﬁb@tsﬂbﬁmte. The

conditions for the texturing work were as follows. Diamond grains in which the D90
was 0.15 pm were employed for the grains included in the slurry. The slurry was added
dropwise for 2 seconds at a rate of 50 ml/min before the texturing work began. A

15 - polyester woven cloth was employed for the polishing tape. The polishing tape was fed
at a speed of 75 mm/minute. The speed of rotation of the substrate was 600 rpm, and
the oscillation of the substrate was 120 times/minute. The pressing force of the tape
was 2.0 kgf (19.6 N). The working time was 10 seconds. The surface of the substrate
was measured with AFM manufactured by Degital Instrument Co. The average

20 roughness Ra was 4 angstroms (0.4 nm).

Next, a cleaning process was performed to the aforementioned substrate. Inthe
cleaning process, the substrate was rinsed with a pure water shower, followed by
immersion for 10 minutes in a soaking léyer in which 5 wt% of a nonionic surfactant
(neutral detergent) was dissolved in pure water. The substrate was then rinsed in a pure

25  water shower, after which scrub washing was performed.
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pl ates 21a,21b at an incline of 1 to 45 fromthe

per pendi cul ar with respect to non-magnetic substrate 1
waomemt7in FIG 4. Note that FIG 4 shows anPexdppo&015305

of the device in the case whepe carrying is

acconpl i shed by hol ding the outer edge of non-nmagnetic

subst Waisking wadlerfothel Byiplesdte 4 cg4abiEINtorsikstiggbf hed out

after disposing the pair of opposing el ectrode plates

pélAretildheaeridbd b&lﬁh&lﬁﬁ rﬁitteﬂaltrgtaﬁﬁ% bt 598 oRfagainst the subsetrate. The

perpendi cul ar wt respect to non-magneti ¢ substrat

e pl.asma is .di radi at at . supstrate 1

sttt B e i oY Pty Rt Hd A o PR efig water
Bh@sn& cones into contact with the portion that is in
DAL adow of hol der 26. In this case as well, it is
preferable to di spose a plasm generating unit to both

si desNgkt, thersubrsitpie wias plaérbinraalD€ magnstrah spwitering Bedce 603010,
As shown in FIG 6, by passing non-nmagnetic substrate
ndanb&icweahbst Areclopposiongida I Th cleinget hasdevaeuatke $o a vacuum
2l1a,21b, it is possible to carry out the surface
phdsSRE BEAY: 1107 Ref {2.’1554 qdgs PQ% aﬁ&b@ﬁiﬁﬂﬁ% shbsttdle Wak feft@Pf 250°C.
the plasnma density is high, so that an even nore

i nt ense surface treat.nent n be rfo . te that.
FolloRtadeisie § et Ghume o« ur ohvipia disuiipne & A thidaess
direction of 19 to non-magnetic, substrate 1 prior to.

of hamsepte Hessubsteate fsike ne-magreticdoywenlarert ed thrgetransistingof a
el ectrodes. However, since the plasma spreads, a

GriMe rboys (Gt 80 atdo,gdne2(hatde was then emplayddwatd lpmojaget te adbiickness
fromthe el ectrodes. The distance L fromthe end of

of PanDfp a&i Hi@-rah@etic dternhyi e SN, @%gdﬂ@ﬁlﬁiting of Co-Cr alloy (Co:
substrate 1 is preferably 0.1 to 5 mm When distance L

Ak ool i AL s
n3Q ol deid) lﬁgvlseggaﬁgr? B ASRL-ABLSetic BN ALSE BNSE 'NEACREER

magnetic layer, a target consisting of Co-Cr-Pt-B alloy (Co: 60 at%, Cr: 22 at%, Pt: 12

at%, B: 6 at%) was employed to form a Co-Cr-Pt-B alloy layer as a 20 nm thick film
onto this non-magnetic intermediate layer. Next, a plasma CVD device was employed
to form a protective film consisting of CVD carbon having a thickness of 5 nm. The Ar
pressure at the time of formation of the film was 3 mTorr (0.4 Pa).

Next, a lubricant consisting of perfluoro polyether was adjusted to 0.05 wt% and
coated to the surface of the protective film at a lifting speed of 3 mm/sec. Note that the
solvent employed at this time was AK225, a fluorine-based solvent manufactured by
Asahi Glass Co. Ltd.

In this Way, a mégnetic recording media according to Comparative Example 1
was obtained.

(Examples 1 to 17)
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spreads too nuch, so that efficacy is greatly

di m ni shed and the surface treatnent effect cannot be
wohowineid? The gas supplied between the pair oPCT/JP2005/015305

el ectrode plates 21a,21b at ayjound at nospheric

pressure is activated by the plasma generated between

t he ehegphe@dRsording hedin(ExanpleLatdENtw@asbtaiietdsn the same manner
treatment gas has extrenely high nolecul ar density. As

a8id @§Mh£mti9@t§drﬁ%l@ NSwhENESR LS MR RE Wi e Wehthient using
frequently, so that activity Talls. By enploying this

reat nment gas.in the e treatnent of .the .

oAt utao kSp M B Bafiof RbERGrdieqat  sspimepg prior o
of the ngon-magneti ¢ substrate be i nproved and unjform
textyng i ngiecapdigenglor sy eidce Beatmenicus phawn &1 kel hg can

be realized. In order to use both surfaces of the
Mepmaplecl & todd) di ng medi a (magnetic disk), it is
preferable to enploy a carrying nmethod which does not

cont adlaghbitc usidagesedib (Edensied B8 1ol wele olsthihed ¢ the shrhe

is preferable to carry the nagnetic recordi ng nedia by

e 295 depafHieE ERAmBI Efwifif9e eQdepROR IR EREb Ementioned surface
substrate 1. It is preferable to set the carrying

: . 1 N
B8 hitnd Redee0R B sl SR BARERRC s, s béhatitions
consi deration the efficac f .the surface treatnent
ﬁgﬁge§H%F8@FW§m pﬂ?&hgwnﬂ%ﬁﬂﬁ©ﬁ=put. Wth regard to the
carrying nethod, it is possible for either substrate 1
dexantdesd3ord) generating unit to nove. In the case of

a carrying nmethod in which substrate 1 noves, a

mec haMagnetih@tordmgoagdb (Exanipléed hig 279 mtercaththiyed i the dame

and | owered is used as substrate hol der 26, for

n@abPdsen TBvhpaiteive FixBeipidl, Svifiehe efdeption HabHela868mbénE@Rd surface
be noved and the surface of the non-magnetic substrate

t&%%@%iﬁ%ﬁé&&e { %ag wastp%ﬁ’o%égdqa;s}caeﬁea%éﬁcaﬁep@mﬂfng r?in%i prior to

non- magneti c substirate asnma generati ng

RS TE R IB bRl bOSERPSaS oAb g e
pgrl}gr/rgerd ftolqgwicnlg%}?enci:lggnigg %Lo%gs’s. naﬂ/le Egnditions for the surface treatment are
shown in Table 3.

(Comparative Example 2)

Amorphous glass GD-7 manufactured by Asahi Glass Co. was employed as the
substrate. The glass substrate had an outer diameter of 65 mm, an inner diameter of 20
mm and a plate thickness of 0.635 mm.

A cleaning process was first performed to the aforementioned substrate. In the
cleaning process, the substrate was rinsed with a pure water shower, followed by
immersion for 10 minutes in an immersion vat in which 5 wt% of an alkali detergent had

been dissolved in pure water. The substrate was then rinsed in a pure water shower,

after which scrub washing was performed. Washing was performed by pressing a cap
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provi ded separately fromthe texturing device, or may
be provided separately fromthe cl eani ng devi ce.
waxerspliew7 ( Conpar ati ve Exanpl e 1) An al um num aCrop2005/015305
substrate (diameter: 95 mm ijyer radius: 25 nmm plate
thickness: 1.27 mm) having a NiP plated filmwas
beushl coysistirgSofthw I fitbbbhali@ive cofipbuifid MdtePibPRRARWES00 rpm
first carried out to the aforenenti oned substrate. The
i d far the texturing work were as foll ows.
: ﬂg%odﬁ%%b?%%@s in which the D90 was 0.15 nm were
enpl oyed f.or the ai ns_i.ncluded in the slurry. The .
o or o S ialsctgb S ieet 7 s PO it ek abg Slged Oy in pure
50 m/mn before the texturing work began. A polyester
W@ﬁ4®%‘fﬂm'ms enpl oyed for the polishing tape. The
polishing tape was fed at a speed of 75 nmm m nute. The
speedNski, thet sibbteate vhs plheedissPCanagnatien 6@8teripgdewdne (C3010,
the oscillation of the substrate was 120 ti nes/ m nute.
nkhafgetesdbndnélos Coriratidig, dndpke Wasnber Qak 6¥actidRd o Avacuum
The working tine was 10 seconds. The surface of the

pRI4BSE LAY & MPISTHE@SLK 86 Wiy h P%Mé%ﬁa@i%&%&ﬂﬁ&)’ﬁlm, a target
Degital Instrunment Co. The average roughness Ra was 4

CRRIREIE-C 8, 5 . LGP0 DB PR s o5

PErTO t stra 3

cl eanj n rocess, the substrate was rinsed with a pure
aﬁmmtegﬁ%s%@ir?- foll owed by imrersion for 10 minutes in

a soaking layer in which 5 wt% of a noni onic

sur f ableahthig suhgtratgiwad deated ém2)0°(as Follewighedting) opygen exposure
wat er. The substrate was then rinsed in a pure water

V& PeFormall o5 s¥ddndNatC031Pa WaASHIt @ tars consisting of Cr-Ti-B alloy (Cr:

per f or med. Washi ng was performed by pressing a cap

8B a3 NTiC 991505 18:P0t9f) vihs laminated to a thickness of 8 nm onto the substrate as
a non-magnetic lower layer. Next, a target consisting of Co-Cr alloy (Co: 65 at%, Cr:
35 at%) was employed and laminated to a thickness of 2 nm onto this non-magnetic |
lower layer as a non-magnetic intermediate layer. Next, as a magnetic layer, a target
consisting of Co-Cr-Pt-B alloy (Co: 60 at%, Cr: 22 at%, Pt: 12 at%, B: 6 at%) was
employed to form a CoCrPtB alloy layer as a 20 nm thick film onto this non-magnetic
intermediate layer. Next, a protective film (carbon) was laminated to a thickness of 5
nm. The Ar pressure at the time of formation of the film was 3 mTorr (0.4 Pa). Next,
a lubricant consisting of perfluoro polyether was adjusted to 0.05 wt% and coated to the
surface of the protective film at a lifting speed of 3 mm/sec using a dipping method.
Note that the solvent employed at this time was AK225, a fluorine-based solvent
manufactured by Asahi Glass Co. Ltd.

In this way, a magnetic recording media according to Comparative Example 2

was obtained.



pol yur et hane-deri ved conpound material rotating at 300
rpm agai nst the substrate. The substrate was then
woios@di7n a pure water shower, and dried by skakispzos/os3os
pure water at 4000 rpm Next,,4he substrate was placed

in a DC magnetron sputtering device (C3010,
(Hmﬁf)ggggm@gb)by Anel va Corporation). The chanber was
evacuated to 'a vacuum pressure of 2 x 10 7 Torr (2.7 X

10 5
250C. R@%ﬁnleﬁé }e%Br%I?]letar@xa?dg@%ggE Wcr?ggtta ne]d %@he same
0 nd | e i ckness of ont o

TSBet fr oS TSRt Bleleéﬁ\%’lnoflé%rthe %r&DOEeQP&EPned surface
consisting of a Cr-M alloy (C: 80 at% M: 20 at?
tiRalneI 85Ng HshBIEaEIS RS mowﬁ@be@tﬁ the clepnikapsecest Fhem
for the non-magnetic | ower |ayer. Next, a target

5  condisipsg fontheofurfeoe tCeatmbhtoare fiicovn Bolabid4. Cr: 35 at % was
enpl oyed and | am nated to a thickness of 2 nmonto
Ut_?);kgﬁn @mg@gwgti c lower layer, for the non-nmagneti c
|ntermsd| ate [ayer. Next, for the nagnetic | ayer,

Lo dehnagpst %bf%&g@éﬁm%le%a St 9 iSO 8btg91egﬁr{ehe§5me
TR dgh SorP s RS 2 i e gl Ck‘%?f e R hncd surface

devi ce was enployed to forma_ protective f|Im
tegiiagnd HAg trsatrf@vé%ammﬂeﬁw%@s RUPAHMERTELY to plegning and pure
TheAr pressure at the tinme of formation of the film
10 weder vasremgployedOn plape pf theelitali detdrednt usehin thodlsisng pyeeds. The
perfluoro pol yether was adjusted to 0.05 w % and
conditiens fod thHeharfacy frag@ettfaré fioval @bl e filmat a
lifting speed of 3 nmsec. Note that the sol vent
enpl oyeehdhlof ik sholé gﬁb%ﬁqeﬁﬁz%?atnﬁ)sﬁﬁéf&rﬂr&gﬁﬁaﬁ%qna surface

sol vent manuf actured by Asahi d ass

reforming unit manufactured by Sekisui Chemical Co., Ltd. was used for the plasma
generating unit (surface treatment device), and a surface treatment using treatment gas
15 was performed to the non-magnetic substrate in the arrangement shown in FIG. 2. The
carrying speed (substrate transfer speed), N, flow volume, O, flow volume, and the
distance from one end (the end near the non-magnetic substrate) of the opposing
electrodes to the non-magnetic substrate was varied.
Glide tests were then carried out on the magnetic recording media in the
20  Examples and Comparative Examples above using a glide tester with the glide height set
to 0.4 microinch as a test condition. Error detection was then carried out for the
magnetic recording media that passed the glide test.
The error test was carried out usiﬁg an R/W tester. A head having a cap length

of 0.3 um was employed for the detection head. The recording frequency was 250 kFCI.

25  The error was set to a location where the output was in excess of £30% with respect to a



In this way, a magnetic recording nedia according to

Conparative Exanple 1 was obtained. (Exanples 1 to
waz)dergsieti c recordi ng nedi a (Exanpl es 1t o 17) PGEAR2005/015305

obtained in the sane manner ag in Conparative Exanple

1, with the exception that the surface treatnent using

sidhﬁ&"d%ﬁie Iq%c 866OPMGhRE W dolifte® H§ 27 mh@MﬁdﬂBl‘t %gﬂ@@ 1 pm) as
performed as a treatment prior to texturing.

N A
t%g F‘ﬁnglég%@ég&%’g @éﬂﬁnﬁa%@ ?taar leinh 5@25%83355 g Hae 30 mm

the aforenentioned surface treatnent using treatment
vipa smphey edderf oxamenlew?d ©r3% and orapanating ¢2. Frer detection was
conditions for the surface treatnent are shown in

5 caakldeuRwith Biened tBs pAdedig a7) pivhgnetheriot aembengad®@diviated.
(Exanples 23 to 27? were obtained in the sanme manner

as in @tcbﬂt%%t%%mf%r StV b ol 046 %Ql%ﬁlgfédtfglat%ach of the

t he aorerrient|one rfacetreatme usi ng treat

as ormed as a af t turl nd

oS FplES BBE P R Rgn A Aela et el hrtn e Y S Fbted
treatnment using treatnent gas was further perforned
US| AGVHPILORREt Ebametey f%rtb%mpara%@ EGHPIasi ons for the
surface treatnment are shown in Table 3. (Conparative
Exanpl e 2) Anorphous gl ass GD- 7 manufactured by Asah
G ass Co. was enployed as the substrate. The gl ass

10 substrate had an outer dianeter of 65 nm an inner
di aneter of 20



Table 1

mm and a pl ate thickness of 0.635 mm A cleaning

process was first perforned to the aforenenti oned
weubstmat7e. | n the cl eani ng process, the subst ParaPwas015305

rinsed with a pure water shéter, foll owed by i mrersi on

for 10 mnutes in an imrersion vat in which 5 wt % of

an al kali detergent had been dissolved in pure water.

he substrate then [riinsgd|i h [a]purg water shower,
fg er which scrub (washiing wds |perif or ped. Washi ng was
peEr f or med|hiye Breesg I Astapheash.|cORRR sting of a
& yur et hane-derji ved cgnpound|nptierigl| rotating at 300
r agaifnst| the |sybstrgte.| The substyate was then 4
rimsed 1IN pure er |shopwer 7 endrshaken dry in pure
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enpl oyed to forma CoCrPtB alloy |layer as a 20 nm

thick filmonto this non-magnetic internedi ate | ayer.
wolende/01917pr ot ecti ve fil m (carbon) was | am nat edCTOP®05/015305

thi ckness of 5 nm The Ar pressure at the tine of

formation of the filmwas 3 niforr (0.4 Pa). Next, a
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generating unit (surface treatnent device), and a

surface treatnent using treatnent gas was perfornmed to
woOheosrvas7magnet i ¢ substrate in the arrangenent PENOPZVOF/MS305

FIG 2. The carrying speed (s¥bstrate transfer speed),

N flow volunme, O flow volunme, and the distance from

one end (the end near the non-nmagnetic substrate) of

" the opposi|ng lellectirodes tqit he nonFmagnet|i ¢ substrate
wes variled. iide tests weige then cdrripeg out on the
negnet i ¢<ecorderg nedi a ij@ t he kxpaples:|jgnd
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COTTHItT g Errgr[det ecti o Was UIe[T [Cary | out for
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toAs may be understood fromthe results shown in Table

1, by carrying out a surface treatnent using the
wonrewtorertt gas according to the present invent POWJP1005/015305

is possible to greatly inproyg the contact angle. As a

result, texturing becones uniformand the error nunber

IS grasidy veagidesebodMibih iR resis sHBYN RETabld ¢/ 5t @R/idd @ha
the results shown in Table 2, the surface treatnent

Bk SIDURABEAERS PRl b LG 28 s
PG E P RR D BEb y B oo

and a surface treatnent after the cleaning process
Pl ingrealereddstde pronounced affect. Further, as
may be understood fromthe results shown in Table 4,

5 t he sBuftlareastmaabamemtergiwddofirorn she tesults shawinnyg Tpblo Ceths surface
al so has a |arge effect on reducing the error nunber.

trbattdeliedfterithe TBhiREproBES aE0ARE a l4rpdrefi&s vhirsdiwh@Whe bftor number.
Table 5 that the error nunber falls further still as a

resul Fm%er,%qa%i BBt JHRER R rebiiR8n8Amah HEBLL 3, carrying out a
detergent to pure water. Fromthe above results, It

e_under st o treating. a non net i .
sEbe tal Pk B tat Aol A SRR RRE L atos e cleaning
not only inproves wettability of the non-magnetic
P%B&W%%ée%véﬁz%‘?réy%oﬂﬁ?eﬂ % exturing process to
be carried out, but also nmakes it possible to realize
10 an exBetthasras redebmindgrstogsk feen die resilis sbpwndadyble 4, the surface

reduci ng organic residue after cleaning is also clear.
trdiitirleat i@ fte theed eantpplioness aso dibs & heege affet bh oedubmgahderesr
descri bed and
number.

Further, it may be understood from results shown in Table 5 that the error

number falls further still as a result of changing the immersion from an alkali detergent to
15  pure water.

From the above results, it may be understood that treating a non-magnetic
substrate with plasma at around atmospheric pressure not only improves wettability of
the non-magnetic substrate and enables a uniform texturing process to be carried out,Abut
also makes it possible to realize an excellent cleaning. Moreover, the efficacy in

20  reducing organic residue after cleaning is also clear.

While preferred embodiments of the invention have been described and
illustrated above, it should be understood that these are exemplary of the invention and
are not to be considered as limiting. Additions, omissions, substitutions, and other

modifications can be made without departing from the spirit or scope of the present

25 invention. Accordingly, the invention is not to be considered as being limited by the



illustrated above, it should be understood that these
are exenplary of the invention and are not to be

woanwioder’ed as |imting. Additions, om ssions, PCT/JP2005/015305
substitutions, and other nodi4jcations can be made
wi t hout departing fromthe spirit or scope of the
fpregsigtdesaripgionh] ol is AaRdirditdihyythe séwel ofviaippendddscl Aiets.
to be considered as being limted by theforegoing
description, and is only limted by the scope of the
appended clainms.C L AJLMS 1. A production nethod for
a magnetic recording nedia in which at |east a
magnetic | ayer, a protective |ayer, and a | ubricant
| ayer are sequentially layered onto a non-nagnetic
substrate, characterized in that a non-nmagnetic
substrate is surface treated using a gas activated by
pl asma generated at around atnospheric pressure. 2. A
producti on nethod for a magnetic recordi ng nedia
according to claim1, characterized in that said
plasma is a glow di scharge plasma. 3. A production
nmet hod for a nmagnetic recording nmedia according to the
above claim 1, characterized in that said magnetic
recordi ng nmedi a production nethod is provided with a

~ texturing process for carrying out texturing to said
non- magneti ¢ substrate, and surface treatnment of said
non- magneti c substrate is carried out using an
activated gas prior to said texturing process. 4.
Apr oduction nethod for a magnetic recordi ng nedi a
according to the above claim1l, characterized in that
said magnetic recordi ng nmedia production nethod is
provided with a cl eaning process for said non-magnetic
substrate, and a surface treatnent is perforned to
sai d non-magnetic substrate using activated gas before
and/or after said cleaning process. 5. A production
met hod for a magnetic recording nmedia according to the
above



claim1, characterized in that the gas is one or nore
types selected fromthe group conprising nitrogen,
WORXY@9I0r ar gon. 6. Aproduction net hod for a nRgUEP1005/015305
recording media according to 4he above claiml
. characterized.in that said plasma generated at around

~atnmGdheAi E Mr8ssure inpresses an electric field

‘between opposing el ectrodes. 7. Aproduction method for

12 mag 'Aeﬁlbﬁuétg) hShODroTedhsbnRG S RlcHidid 1R8aG!iRWRIG at least a
characterized in that sal d opposing €l ectrodes are

- dispesed at _an inclinatign.that is 1 to 45 fr t he
PRI Y o RO e ute g Tenl Byeiahe sefirally lavered onto a
substrate. 8. Aproductjon, nethod for a magnetic,
nogTRReAF G SHRsHRtS: daEastadizag it hakd Bptmeseeic ubsteats seytfpep treated
that sai d opposing electrodes are perpendicular with
5 usiegpeazes activatesl by plosmargeneettedatsndsdratmesph@ric ppsedact i on

nmet hod for a magnetic recording nmedia according to
claim6, characterized in that said surface treatnent
is carried out by disposing said non-nagnetic

25 ubst 1AL BARYIMNSEAN SRR SHcSIdRT HBdiESccoking to clai
Apr odugl%i on net hod for agﬂ%ggr%et icc ?ﬁ%ordi nécdr%glglgéocmml,

' ’ ve cl aj ized in that a
B b R s B s OB PR ST
simul taneously carried out to both surfaces of said
non- magneti c substrate. 11. Aproduction nethod for a

magnetic recording nedia according to the above claim

10 31 charawodidtipadangthod foae nagnetigwsao edia ageayding e thejabove
one type selected fromglass substrate and silicon
chirpslt, clatracteri2d id\thad daid magnetivetebardiriganedia paglnetiorcmethod is
recordi ng nedia according to the aboveclaim1,
pRRAdROH Bk hZ@;@mﬁﬂghﬁrB@éss $6H HrrfRR R @RAlring 6 4k tHofinkadhstc
a design in which a filmconsisting of NNP or NP

s%‘l#éﬁ%é},/%lzd §Lﬂfa%€ greﬁtﬁle'hlﬂ@f st ﬁcﬁf;ﬁla&{eﬁ@ sgﬁﬁl%t&ﬁ %ﬁﬁ&ﬁioﬂguﬁﬁg an

activated gas prior to said texturing process.

15
4. A production method for a magnetic recording media according to the above
claim 1, characterized in that said magnetic recording media production method is
provided with a cleaning process for said non-magnetic substrate, and a surface treatment
is performed to said non-magnetic substrate using activated gas before and/or after said

20  cleaning process.

5. A production method for a magnetic recording media according to the above
claim 1, characterized in that the gas is one or more types selected from the group
comprising nitrogen, oxygen or argon.

25



selected fromA, A alloy, glass or silicon. 13.

Amagneti c recordi ng nedi a produced by the production
worblemdof7or a nagneti c recordi ng medi a accor di RQTAP2005€15305

of claims 1 through 12. 14. Agmgnetic recording and

reproducti on device provided wth a nmagnetic recording

gredi a sepddactivagnehod fdreatdadmetic FRoRTiAE MBdRaicaotithgabthe above
reproduci ng data from sai d nmagnetic recordi ng nedi a,

c?é%ﬁfﬁ%h@rﬁét_éﬁi’ed' i tﬁ%%&id%s%aa%ﬁé‘&éd t bRRAH %ﬁ&s gnagesﬁegs%re

e nagneti c recordi ng nedl accoraing to cla

RO IS R IR d ang an

activated gas is formed by inpressing an electric
field between opposing el ectrodes at around
at nospheric pressure, and the activated gas is
5  hadi ateprodwitwntrhethedifcfr aonagnptic tesoriime mediaecc@ding to claim 6,
substrate.
characterized in that said opposing electrodes are disposed at an inclination that is 1° to

45° from the perpendicular with respect to said non-magnetic substrate.
8. A production method for a magnetic recording media according to claim 6
10 characterized in that said opposing electrodes are perpendicular with respect to said

non-magnetic substrate.

9. A production method for a magnetic recording media according to claim 6,

characterized in that said surface treatment is carried out by disposing said non-magnetic

15  substrate between said opposing electrodes.

10. A production method for a magnetic recording media according to the above
claim 1, characterized in that a surface treatment using said activated gas is
simultaneously carried out to both surfaces of said non-magnetic substrate.

20
11. A production method for a magnetic recording media according to the above
claim 1, characterized in that said non-magnetic substrate is one type selected from glass

substrate and silicon substrate.

25 12. A production method for a magnetic recording media according to the above
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claim 1, characterized in that said non-magnetic substrate has a design in which a film
consisting of NiP or NiP alloy is formed to the surface of a base consisting of one type

selected from Al, Al alloy, glass or silicon.

13. A magnetic recording media produced by the production method for a magnetic

recording media according to one of claims 1 through 12.

14. A magnetic recording and reproduction device provided with a magnetic
recording media and a magnetic head for recording data to and reproducing data from
said magnetic recording media, characterized in that said magnetic recording media is the

magnetic recording media according to claim 13.

15. A surface treatment device characterized in having a function in which plasma is
generated and an activated gas is formed by impressing an electric field between
opposing electrodes at around atmospheric pressure, and the activated gas is radiated

onto the surface of the non-magnetic substrate.



