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The present invention relates to a magggti c recording nedia, such as a
magneti c woskes/itat i s enpl oyed in a ndgnetic recordi ngpdenpmesoasst o a

production nethod therefor. Mre ifically, the present invention
relates to a magnetic recording rreﬁé&i‘ﬁlﬁﬂﬂﬂﬁi ch the floating properties of

the head are superi oryarNittRT READRIING RIESISANRPROPIECTRIGdUCt i on net hod

for obtaining this type of magnetic recording nedia wth good vyield..
Priority is clainmed on Japanese j ion No. 2004-239571, filed
August 19, 2004, the content of &ﬂ?@ﬂbpﬁﬁghggﬁé ated herein by reference.
And, priority is clained on United States provisional application No.
60/ 605499, filed August 31, 2004, 15 the content of which is incorporated

herein by reference BACKGROUND ART Magnetic recording nmedia, such as
magneti c di sks that are emBAYEGROUNDeOREHREINNEKTHOM ces and ot her such
magneti ¢ recordi ng devices, and optical recording 20 nmedia such as optical
di sks o¢ magnet o-optical disks, have been used as nedia for recording data.
Magnetic di sk devices and ot her such nmagnetic recordi ng devices have

conventionally been used as exter r_di devices for conputers. In
recent years, however, the appli@gbﬁéﬁ§%#g$ﬁﬁﬁ%se devi ces have expanded to
include portable nusic players, DVD recorders and the |ike. Acconpanying

t he grow ng i npodhapsensinvehtor redBesiown magetid eerogling mede, Pedresgemagueticonar d
i ncreasing capacity to the several hundred WO 2006/ 019177 PCT/ JP2005/ 015305
2 gi gabyt e diskyHat iskeuipldied i a eraghétty Redr8ing dewizeOarldao hgdodetioh éndtbisder of

magnetic
N therefor. More specifically, the present invention relates to a magnetic recording media
10  in which the floating properties of the head are superior and there are few errors, and to a
production method for obtaining this type of magnetic recording media with good yield.
Priority 1s 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,

15  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
20  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. Inrecent years,
however, the applications for these devices have expanded to include portabie music
players, DVD recorders and the like. Accompanying the growing importance of these

25  devices, designs have been geared toward increasing capacity to the several hundred



recordi ng nedia or magneti c heads per nagnetic recordi ng device as one
met hod for reducing the cost of the magnetic recording device. Accordingly, °
acconpanykgg this trend, a rapid increase in the recording density of each
magneti c M0 redi a is 5 anticipated. A hard di sk dPFCYEP2RHPEHY] s one
type of magnetic recording device, typically consists of a magnetic disk, a
driver for rotationally driving the magnetic disk, a magnetic head and a
drivi ng negigsbyttiEvel. orFurthednerenthgreds adrendd reduco thti mgnbendf magmaticduct i on
nmeans. A representative |lamnate structure for a magnetic disk is 10

expr essed R’ébﬁ\lﬁ%ﬁ&’&lh%ﬁlﬂaénetﬁ; R8s PRoGniAdicTBERiingldelRe 89BAOYEM0A 0l hE
substrate for e magnetic disk, wth these materials roughly divided into

t

al um num suhsi.rat.es suc, ed I a non-metallic
substr at esregﬁélﬁg 4 C@S %@gi’éaﬁg%i"c&%‘?ﬁ‘%%%&si 11E8 n&{éﬁﬁ’ at%g%m%}iyg?gt Suni num
substrates have such nerits as being jnexpensive and, suitable to_ precision
machi ni ng, trenfd 2arpd jpcaeasy I hedeepsding densibs of eack magneticrecordingmedinier 15
magneti c recording nmedia. Typically, these substrates are enpl oyed after
bei ng rendextipdtel. a specific thickness, subjecting the surface thereof to
mrror polishing, and then formng a surface |ayer by enploying an

el ectrol ess pl atAmgr&aigsal%§?,v@ﬁalﬁ&gg Oyt Hg ﬁwe&gﬁaiﬁég_e&ge%l%fpgy ! hi ck

filmof a non-magnetic netal, suc i -P alToy or N - r
exanple. 20 Textuyring i erformed as _necessary. to the surface |ayer that is
formed ont EVSHE SBrnehs Gk 7 ARVIOT retiionally o B megens g ae and
convexities being forned with high precision, to forma surface-processed

| ayer to wiiaghetis hepdand p drivingrragaas thnuefoncnd amagnstie headyesondingindAs a resul t
of this texturing, the nagnetic |ayer has magnetic anisotropy, adsorption
bet ween t heepamiyiotidn memec orAltapersemdiive ndnats stroetgrecfor & nigaeticdisk ke 25
prevented, CSS properties can be inproved, and magnetic ani sotropy becones

excel | gt . F,gg;)g% 09641842 1?‘??@5?1]%, %gﬁﬁ%ﬁ@%ﬁ%%tﬁﬁal DehPoyed Aethe E‘l%%ﬂ'aﬁi fglh

non- et al | ubstrat es ypl by gl ass, have su nmerits as
hani | .hardn i i i f reduci n .di r an
?ﬁfcﬁn egg g::feamaqgn%tslc? disk, V\CiRh ?thseseS }Jna e%b serouo y Cﬁ\glléga 1rEo Iéfl]l?mgun%g&t;s?rateg sgch as

Al, or AlMg-based alloys, and non-metallic substrates such as glass, ceramic, carbon,

silicon and the like. Aluminum substrates have such merits as being inexpensive and
suitable to precision machining, and are widely used as the substrate in 3.5-inch diameter

15 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
layei' by employing an electroless plating process, etc., to provide a roughly 5 to 20 pm
thick film of a non-magnetic metal, such as Ni-P alloy or Ni-Cu-P alloy for example.

20  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 aresult of this texturing, the magnetic layer has magnetic anisotropy,
adsorption between the magnetic recording media and the magnetic head can be

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



t he nmagnetic disk, and, in recent years, have been used as a substrate for
magnetic recording nedia that are installed in small nagnetic di sk devices
that have a dianeter 5 that is 2.5 inches or less in size. Regardl ess of
whet her tixgp seemigiate is aluminumor glass, however, thpchasioes/mussss of the
| am nate structure forned on top of the gubstrate is the same. Nanely,
typically, there is a lower layer, a magnetic |ayer, a protective |ayer, a

| ubricant |ayer, canfle bier héﬂgenor( Iﬂé&gﬁ@sﬁgﬁat@s Qﬁﬁﬁ@d Bl 9filst, Qﬁﬁe Qfchan&as hai n

hei ght, or the presence of foreign matter or ebr| s on the surface of

mgnet o PR ARG Iﬁaéare??‘%%%ﬁ%%%@e%f? e SRS éﬁ’?r’fﬁ g o e

properties. For this_ reason, during the nagnetic drsk td(;ctron process, it
i s typical the megnetislisk, wrbﬂnrr@ﬁ@rysa@ I@Ve&ﬁrmeseéﬁé@egée@t% AgBeiGed for

washi ng the surface, renoving abnormal projections, etc. Exanples of
convent i ongdeosding iedtn thatre dsedled nsmalbmapnetioelisk deerri:es thedt hehee @diaineteni ng
process for renoving polishing particles or shaving remants after

texturifg giat Hs@?%ﬁt@é& bAfeSs maslﬂ eﬁegﬂereer S’P@ﬁ&h&%e EQERMIeN0 aluifin@h @et rol ytic

solution after electrolysis, cl eani ng process for renoving extremely small

proj ections, af er carr.yi out tion he .prot.ective.l.aye nd t he
e For  BHE> AR et of M Tombikductte cBrar b S HEEhERTS st ng
ultra-pure water, inmmersion 20 washing, or tape cleaning in which a

pol i shi ng thepwmenatNamgly,itepically, thezssis adewerdaysy, a yepnativi laFTpmprotastive laysr,
brought into contact with the surface of a revolving disk (see Patent
Ref er ence Bbdahicant laker, add thellikecl eani ng processes such as these, foreign
material or projections are renoved fromthe disk surface by being washed _

e ??’é‘*rg%%@%‘éé*ﬁ%fg YKoy g B s i Bl n0 (
acconpanyi ng ,t.he chan cording density _in. magnetic disks,
F e or UL BE aft GLRe S Lot Badkeia R it P PSR o ¥ oy bt FBBE kot e
tolerated For exanple W th hrgher density recording, errors are readily

generat ed ctaphesefith erinegeaiedisnd anbmekigs itimpessible to ahi@in geodthead floripghei ght ~ of

the magnetic head is
properties.  For this reason, during the magnetic disk production process, it is typically

the case that numerous 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.



5 reduced. Even mcroscopic foreign matter or projections are a cause of
deterioration in the floating properties of the head. In other words, the
size of the forei material which nust be renoved is b i tremely
smal | . Ho%@é?”fﬁfsﬁ% smal ler the foreign material, the éﬁ%’ﬂ%ﬁ@ﬁh
adheres to the surface of the disk withodt snmoothly separating fromit.
Thus, renoval of_foreign material has becone difficult. 10 Further, the
texturing procesHOVEVE, HEOMPBNYGE Hacehauge toward higher Frsatding 46858y itwor k i s
performed, deep |inear scratches extending in the circunferential direction
occur. Reeughetiy disksathehiregnesof @gnimietbssopic €orelpagnattyfies pofjectionatanes are
al so a source of errors. Patent Reference Docunent No. 1: Japanese

" Unexami nedyPaf|§Hed APRb SR8, witlThighbr &ttty ¢aot @R Nerors 40 Pehdity 88defatta
DI SCLOSURE OF | NVENTI ON The present i nvention was concelved inh-view of the

above-described _circunstances and has ne. ohj ect i t he proyisi.on of a
“producti on E’H’SY‘T"PO’HICF%QOBN fﬁgﬂ@g}ma-gn,ag @893‘?%’305??@@3’&1%% Omf Wgﬁgt&%éetaﬁ&s
recording nedia can be produced with 20 good yield that have few errors and
superi of headyced. o diviendgnisrasgenic fergigngpalisrias Projetiops aresheppmef detariorafionniat er i al
and projections present on the surface of the magnetic recording nedia. It

is a furt hete fiuatiag propertids dfitiee sads e ottry entdspthetstzefahe fdeign nRatdiiad i n whi ch
uni form working can be carried out in the texturing process, and data

S e e LRGSR Ao e o
vent on IR fragieletReRE B fieinct B SRt REE P ors ana

superior head f|loating properties, in which foreign material and
pr oj ect i on§ensraswgdtom - + fhusremard affforeign m@ﬁékhas%em diffieyltredia 5 are
effectively renoved.

10 Further, the texturing process is a polishing process. Thus, if non-uniform

work is performed, deep linear scratches extending in the circumferential direction occur.
Reducing scratching is required since these types of scratches are also a source of errors.
Patent Reference Document No. 1:  Japanese 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



In addition, it is a further objective of the present invention to provide a
magnetic recording nmedia in which uniformworking is carried out in the
texturing process and, noreover, scratching is reduced, the nagnetic

recor di ngwW@deoR/oayt Ng few errors and superior head fl opdt/mopsr@sssti es. 10
As the result of intensive investigati ons to resolve the aforenentioned
probl enms, the present inventors conplet'ed the present invention with the

di scoveryah]g@gﬂfg?g?%gaxs of:@&hcgﬁ%séfﬁ'&ﬂjﬁ ility of a non-magnetic substrate be

i mpr oved uni mtexturin e carried out, but also excellent cleaning

Creat mont gas. actIVAHERGY SPGW S R TG S LR n o REF A THE D und

at nospheric pressure. In other words, the present invention enploys the
fol | owi ng Theerdime fnadie s hag fw ereds andsunsaonbcsd dleahng propdrtiss; Bovhicks. (1) A
production nmethod for a magnetic recording nedia in which at |east a

magneti c  fayigh maeril eh siojactonspresent anthedutfady 6f0the mabanes reaoelinegiediat i al |y
| ayered onto a 20 non-nagneti c substrate, characterized in that the

non- magnet | l.sqsurface treated using a gas activated by plasm
gener a%gd %I%ezté%%\%?get%r%%%heri c pressure. (2) A production nethod for a

magneti ¢ recording di a.according to.the above (1), . characterized in that
the plasma is a B’i%@atmnsgﬁ%? 1’&@%{‘?"? Ogﬁque?ﬁngﬂﬁew%mr@?}‘ﬁaa‘for a

magnetic recording nmedia according to the above (1) or 25 (2),
char act er i magnétic reeerdinghreds indvhich onifers workingis caedroad ethe dextedag di ng nmedi a
is WO 2006/ 019177 PCT/JP2005/015305 6 provided with a texturing process for

carrying opfocksdnd] mbgover, ichtching i rediet] the aHupatticicCordirantedidhbting féweat ment
of the non-magnetic substrate is carried out using an activated gas prior

(G e BB Beod iy s on oS Lor @ Tmanet o tecordng
W th LI Bani ng. 8 TBRIF o mEREYR GERRGRCRS t Fi i preyioned pRoblems, ™
the present inventors completed the present invention with the discovery that not only
can the wettability of a non-magnetic substrate be improved and uniform texturing be
carried out, but also excellent cleaning can be realized by surface treating the
non-magnetic substrate using a treatment gas aciivated by glow discharge plasma
15  generated at around atmospheric pressure.
In other words, the present invention employs the following design in order to
L_’ 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



a surface treatnment is performed to the non-magnetic substrate using
activated gas before and/or after the cleaning process. (5) A production

nmet hod for a ma(gneti c recording nedia according to one of t’he abovei 10 (1)
t hrough (WP2004489%t erized in that the gas is one or nor BCTARREEY YAt eq

fromthe group conprising nitrogen, oxygen or argon. (6) A production

met hod for a magnetic recording nedia according to any one of the _above (1)
t hr ough ( a;rpv@ngmf&ltaetpx@eag PFOCESFAIOT CHEYIBE aghﬁxgﬁﬁ@ fattg@n@t-nagwmubsuate,
atnospheric pressure inpresses an electric field between opposing

el ect r odesand¥arfade tréatpemcifthe non-meghetit substrate ingareied our wesiigy ahi avtivaed gas
according to the above (6), characterized in that the opposing el ectrodes

are di Spoﬁ%r%ﬂﬁr}eﬁﬁﬁhéﬂgﬂzﬁn that is 10 to 450 fromthe perpendicul ar
t to the non-

with resp gnetic substrate. (8) A production nethod for a
magnetic r rdi medi ordin o_the,. abov .(%6% har acteri z in that
The  oppos: (9 AuradftgnautLipa maletCiseditidy Birdidalsaniny t Hdne sfhe
non-magneti c substrate. (9) A production nethod for a magnetic recording
nedi a &ccoatwive gl tthrongh (Bboleraqta)zed ia Ht thewpilnetion methad forthe magndétiec e
treatnment is carried out by disposing the non-magnetic substrate between

t he opposi fgodingahédis @sprotilled withpr clehniig procestfae the n-BagRed eibstrateeany di Ng
medi a according to any one of the 25 above (1) through (9), characterized

in that a t?f‘eﬂi Fotfbd ' € hbi- He Eeﬁmﬁé‘% Qded
PCT/ J P2005€g'&'£a%8§13£ Sl ﬁﬁ#t gneoug)l y car ?’%%geouf%t 0 otsﬁ%%{t]’fgé%eézso?ef?ﬁe
non- magnetic ,substpate. (11) A production nethod for a magnetic recording
medi a acco?wqﬁ?tpb{h&r@eaf}l(‘f’@ %?Ceﬁge above (1) through (10), characterized in
that the non-magnetic substrate is one type selected fromglass substrate
and si | i coff) dupreductive methqdifey a magngtderscomingmiadmiadeording ieenpsefithe abevor di ng
medi a according to one of the above (1) through (10), characterized in that
t he noyy medn eirbegtsUhsdhaficrrized irthaetit gas isonelbraho® typdslseleced Siogd thegratp Ni P
or NP alloy is fornmed to the surface of a base consisting of one

comprising nitrogen, 0Xygen or argon.

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

above (1) through (5), characterized in that the plasma generated at around atmospheric

pressure impresses an electric field between opposing electrodes.

15  (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 with respect to the

20  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 2 magnetic recording media according to any one of the

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



type selected fromAl, A alloy, glass or silicon. (13) A magnetic recording
medi a produced by the production nethod for a nagnetic 10 recording nedi a
according to one of the above (1) through (12). (14) A magnetic recording

and repr Oﬁ%b@ﬂgﬂﬁvi ce provided with a magnetic recordi por/yrmeeinasand a
magneti c head for recording data to and 4 epr oduci ng data froma magnetic
recordi ng nmedia, characterized in that t'he magnetic recording nedia is a

magnetic [ i i i :lelell I 5) A surface

t reat nent %@gﬁ%{gb@%&@%ﬁgr@ggﬁsﬁgﬁgﬁﬁyg‘func{tﬁ?%%éll)cr?u%ag' pl asma is
gener at ed d an acti vat ed s is forned i npressing.an electric field
et ween. dipub prndieten fefindddte sheptiere sl RBT B A LuGlp & Sivcp e
.activated gas is radiated onto the surface of the non-nmagnetic substrate.
The term "abexe ()ithrgugh §1 Vselpragierized a1 that themqrempanraticrybsitaghis gentipey | i near

20 working in the circunferential direction by mechani cal working using

. solid partdeleRRd fromndlaes sibiseatepmdisilivbe sussratdie surface of the non-magnetic
substrate. For exanple, a polishing tape is pressed into contact with the

surface of : m&%’nn i . 1 NGl i.shi ng

gr ai ns%i S (slgj;‘ﬁlp?&ebgﬁgél?mh%gl}\ﬁtﬁégsu s%ﬂeg&grl\rgé #{?gﬁ pégP?]Ighdlgﬁg OH‘?ggﬂéeg%‘%
substrate j. s then tated, while at the sane tinme . textyring i.s carried out
by 25 1 eodinrid (381 Curerisped i Babe B eatc SHTAsdRs SHFHED B UFY2 ] o an
aqueous sol ution WO 2006/ 019177 PCT/JP2005/015305 8 that includes polishing
grai ns. Fofilnt ¢insistizgebNiP pf Nilhallayds ferbiedite yhosurfdce of abhscomnsiftingnd one

non- magnetic substrate to be worked is poor, the polishing slurry does not

spread outtypaisdlécdedirymakl; % alléy)@lasiof dieomf the non-nmagnetic substrate, and,
as a result, non-uniform working occurs and nunerous scratches are

9111 PSRl BUAT Ll MEGHRLLTB bt ol

e non- magneti ¢ “sul hus,”Tess errors.
ress e ieodpedye Siigbet PRty AR DLt LA ed oLt [0t he
non- magneti c substrate. As a result, the wettability of the non-magnetic
substrat e déhAlveagnaiie regenling and regroduction device provided with a magnetic recording
media and a magnetic head for recording data to and reproducing data from a magnetic
recording media, characterized in that the magnetic recording media is a magnetic
recording media according fo the above (13).
15  (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
20 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
shurry that includes polishing grains is supplied between the substrate and the polishing

tape. The substrate is then rotated, while at the same time texturing 1s carried out by

25  feeding the polishing tape. The aforementioned polishing shurry is an aqueous solution



uniformworking in the texturing step can be carried out, and scratches can
be reduced. 10 In order to renove mcroscopic foreign material in the

cl eani ng process, scrub washing is often carried out using a r9|é Qr cap
brush. ScW@2MEEINAY i s conbined with pure water or an k& %Wi%r gent to
remove mcroscopic foreign material. For8this reason, if the wettability of
the non-nmagnetic substrate to be washed is poor, then the pure water or
aqueous dethet ipehudesipelishing gr@pmeaﬁoubismon,rigﬂ@uwt@béltmfﬁﬁe‘urf@crwﬁtbﬁeti c 15
substrate. As a result, non-uniformwashing results and a uniform cl eansing
effect candiPiabRetddubstriigtete woeleaidhdog|the poligbipvdlngy tbs neetpreld butt y of the
surface of the non-magnetic substrate provides a uniformcl eansing effect,
and, thus, I L : i ) 1ol ve t he
et abi | ¢ YR Bot MeSurtacdoFENATIEh A SRR And, B aREAR! nZul TBEA
neutral detergent is used. However, these nethods 20 are problematic_.in
that, by i WpHdug Aeruss ApdRImeEops %ﬁtphqswwnaaeﬂgii- nd\CFH@al%ﬁy:flgx@éqvemepgoaer e
readily generating in the surface of the non-magnetic substrate and these

pi ts resul thedvattability obite. sutface bfthp nesmagndtivwsahstratmlcadstolfswegscaatthesatndent gas
activated by plasma generated at around atnospheric pressure, and surface
treating t{hgsnessdrRanet AGreatRsit gad ftivibEDE plaSma Pend e hPilofRd QﬁndéPﬁérid n the
surface of the non-magnetic substrate, and the wettability of 25 the

non- magnet | bstr N . L esul errors ari.sing.from
pits can bél%ﬁ%%%o%ﬁﬁ@@%?%ng?ﬁ/ N %%%%f@%o%m#o%&%v erﬂogamaé%epgﬁu%at% ef'ng i's
effective at remgving mcroscopic foreign material, but is not suitable for
r enovi ng fﬁﬁéll?s"&@H&@W%ﬁ‘%rﬂ?éhecﬁqntmawf%mﬁﬁﬁa@é%P@)Hﬁﬁﬁﬁ’ﬁ’e‘?}fsoﬁhfﬁher

density recording in recent years, such organic residue can no | onger be

i gnor ed. | nniforoy werkihg i thewezerurtitg stert gap de chrred gahiand seatoieecan be neducetdf ect i ve
to renbve this organic material through deconposition. In the present

inventimn, a trepf 5RIeE todRmoRe MidBt@Picretn MhRSAEN IRNGEAESIpRbeR! QyaE
at nospheric pressure is enployed to carry out surface trea?rrent of the

uni o non SR PR PRl R0 bEcab ol ) BRI Rbhrbn f

pure water or an aqueous detergent to remove microscopic foreign material. For this

reason, if the wettability of the non-magnetic substrate to be washed is poor, then the
pure water or aqueous detergent does not spread across the surface of the non-magnetic
15 substrate. As aresult, 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
20  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 non-magnetic substrate, there is
no generation of pits in the surface of the non-magnetic substrate, and the wettability of

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



10 renovi ng organi c residue can be achi eved. Accordingly, in the present
invention, errors arising fromorganic residue can be prevented and the
floating properties of the head can be inproved. In the production nethod

for a magRetlogss8eAr di ng nedia according to the presentpdfyBpisidtaesf orei gn
mat eri al and projections present on the\P'surface of the magnetic 5
e

recordi ng nedia can be effectively renoved. As a result, it is possible to
produce w tl,%meglce yield a nagnetic recording nmedia in which there are few
errors an ‘oating ff properties of the head are superior. Further, by
carrying out a surface treatnent to the non-pagnetic¢ substrate using the

af or enent i oned M@H@%@ﬁ&%ﬁ?ﬁatﬁmﬂﬁ@gﬂ’éﬁﬁﬁ?ma%%Flé@é%%‘?mirﬁméﬁrliﬁtvxor ki ng
during 20 texturing can be perforned and scratches can be reduced. As a
resul t, i tsuitablpdesiemboringdinehoathcredwrgimigdit yWathdhedevdiipmeaneebhighery nedi a i n
which there are few errors and the floating properties of the head are

superior. JEREItyRIGAMALInGEGRE fér suBbaakcesidLOcar i Tohgereggantd.i Nyention is
produced by the present invention's production nethod therefore. As a

ragnet e 1eRg AR BT Ge P B OES R AR TR 8RS 005, 015305

10 renoved, so that errors are fe nd the floating properties of the head
are super i Baterialthrough decoMpROSHONN etlf Ene IEIHIY NG AATcAHRGN §AsRstivated by 2
present invention is produced by carrying out a surface treatnent to the
non- nagnet plasmsaigaieratddeat asiung atdnesphafio peessurei is mmgloyed tovarytbugasfzpei or to t he
texturing process. As a result, uniformb5 working during texturing can be

per f or ned @K AERR-BAEhER siBHHES D, OfRAnidYRLidRY & AeSompised f@ﬂn‘i\f}@_g he
floating properties of the head are superior. BRI EF DESCRI PTI ON OF THE

VNS FL i GRS REh o R BB s o L
sche mElltOi ¢ r%;[nrolxjrﬁltguc{rgalmig ;egl%qlg rcnaxf {)]g \ell\éhri]gve . f iz{c%%rd?nngbigdi}x ?l%nlgréé)efnt iglr\]rgntion, errors
arising from organic residue can be prevented and the floating properties of the head can
be improved.
In the production method for a magnetic recording media according to the
present invention, foreign material and projections present on the surface of the magnetic
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
G 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



pl asma generating unit enployed in the production of the magnetic recording
nmedia according to the present invention. FIG3 is a schematic structural

di agram showi ng anot her enbodi nent of the 15 plasma generating unjt

enpl oyed W?Wg"’b?léaucti on of the magnetic recording ned?%T/J%gséorla?%g to the
present invention. FIG 4 is a schematic 19tructural diagram show ng anot her
enbodi ment of the plasma generating unit enployed in the production of the
magnet i ¢ rsoerveidnsp thetiéreors arcdew@nd the floating ppopssteastof thematliatmsupetoF| G 5 is a
schematic structural diagram show ng anot her enbodi nent of the plasma
generating unit FeRReQHRMnAdhelibRcPidabUBEdiQ Acctirdinp o RGN htinkeands ng medi a
according to the present invention. FIG6 is a schematic structural diagram

showi ng an ' f AL [ in the
oroducti onPisRepe B SARARR bull G, £ BAARR, OB Aha O b EIPIME RS T |

i nvention. ﬁ% 2006/ 019177 PCT/JP2005/ 015305 11 In the aboye figures,
numeric syAlSPIEniGnel agwdedgas FHOMRJhe ISR Bg Y PGest. o Aa rgsHlli WY { he | ower
| ayer, 3 indicates the internmediate |ayer, 4 indicates the magnetic |ayer,

5 i ndi cat esvorhieg pludng texitwengf dah tre benfenmedanid sdiatcheseant teeretiudadi scethiat ¢ragrer, 21 a
and 2l b indicate 5 the electrode plates, 22 indicates the gas introduction
port, 23 i gl fedl A9 thoBoRil o E of RO @ue dfbetipdi cates pl asma, and 26

i ndi cates the substrate holder, respectively. "BEST MODE FOR CARRYI NG QUT THE
| NVENTI ON Preferred enbodi nents of the present invention will now be
explained with 10 reference to the figures. FIG 1 is a cross-sectional

vi ew show ng an enbodi nent_of the nmagnetic_ recording media according to the
present invention. In th@%r@%@@%@ﬁ&%@%‘gﬁq@ﬁe pr esent

enbodi ment, |ower layer 2, internediate |ayer 3, magnetic |ayer 4, and
protective fil m Fa@elish caoss-ssagpmehtiew/shywing a first embodiment of the magnetic

10 recording media according to the present invention.

FIG. 2 1s a schematic structural diagram showing a first embodiment of the
plasma generating unit employed in the production of the magnetic recording media
according to the present invention.

FIG. 3 is a schematic structural diagram showing another embodiment of the

15 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.

20 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

25  according to the present invention,



15 I am nated onto non-magnetic substrate 1, with lubricant |ayer 6 provided
as the wuppernmost layer. A netallic material such as alum numor alum num
all oy, or an inorganic nmaterial such as glass, ceramc, titanium carbon,
silicon oky§heodidilsermey be used as the materi al  for nonpRAPRISG1530St I at e
1. Non-magnetic substrate | is conposed cif a substrate 20 consisting of an
af orenenti oned netal material or morgan# c material, and a surface | ayer
formed by using a plating or sputtering nmethod to deposit a filmconsisting
of one or nore materials selected fromN P, NiP alloy or another alloy,
onto the surface of t ubstrat e. n- magneti ¢ substrate 1 i s subjected to
a surface treat ngmhq;&op{@%gu@&gml%c cymbel h@%ca%QBWﬁW%aU‘W% sma
~generated at around atnospheric pressure. WO 2006/ 019177 PCT/ JP2005/ 015305
12 O or aighcatks thy lowerslagdr) hipdukteSthednttrmediatgdayesr findetatesithd wageitiodased, f r om
Ti, Mo, A, Ta, W Ni, B, Si, M and V, can be used as the material for

| ower | ayers lﬁdlc)M:@ thd Iﬁhﬁﬁb’[ﬂr@ﬂ]ﬂ{ Ia?eﬂ § iddasatdRdh@Ribgichmt! lhvdranerad 21p digdact i ¢

| ower | ayer, | east one of the structural |ayers formng the non-magnetic
| ower |ayer, ¢ h e r |ayer
can be i?or %edag?@ﬁeﬁq‘&%?g%dl%ﬁ% g o@/?éo%;cu \pOET ?%%%Eaﬁﬁgﬁ? lge%nm sting

of Cr and one or_npre sel (f?ét ed froma' I\/{}l AL B, S and V).
Further, wheWcend méicates glasmacandAfdpdicagetheisy %ﬁ@é@ﬁ WSPthé{elbful tilayered
10 structure, at |east one of the structural layers form ng the non-nagnetic
| ower | ayer can be fornmed of NNAl alloy, RuAl alloy, or Cr alloy. For the
material of internediate layer 3, it is preferable to enploy a non-nmagnetic

material that is a CoBaSIrQMOMEFOR (GRREINGOHURTHME NGVENTEON and having a
hcp structure with the goal of aiding epitaxial growth of the Co alloy. For

ampl e, a 15 materials LARbUEAG 0% iR ASLARMT AAPHEC R Wil O - R

-Cr-Ta, or
10 reference to the figures.

FIG 1lis a cross-sectional view showing an embodiment of the magnetic
recording media according to the present invention.
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
15  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

s

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
20  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 alioy or another alloy, onto the surface of the
substrate.
Non-magnetic substrate 1 is subjected to a surface treatment using a gas

25  (treatment gas) activated by plasma generated at around atmospheric pressure.



based alloy is preferred. For the material of magnetic layer 4, it is
preferable to enploy a material that is a Co alloy having Co as the nmain

i ngredi ent and having a hcp structure. For exanple, a naterial including
one type W& W8¢/8317r om a Co- Cr-Ta, Co-Cr-Pt, Co-Cr- Pt- TaPCPAPEYHS3G - B or
Co-Cr-Pt-B-Cu based alloy is preferred. 1A carbon based material such as CVD
carbon fornmed by a plasma CVD nethod, non-crystalline carbon,

hydr ogen- cont ai nCingr x&r hidey, cavisisting ehCr and enadmmyorsamgtenials selegiedifroen TodMai ni ng
carbon or the like, or a ceramc material such as silica or zirconium can

be used asaprmt weiNi Ve, ii MR dnd\ecadbe edtl @isemattaiad for lower lay® zar bon is
suitably 25 enpl oyed not only fromthe perspective of its durability, but

5,11 AN L A AR e

productivity. Wen in Irve ayer

durability falls. . On the her hand, en the filmin protectiye filmlayer
5 is made lestompe of %ssnaawaﬁ yer&e%ﬁpmgdgg ROt IAgPRHE ?ﬁwrdayqrﬁem %%iﬁsgl.ed of
Accordi ngly, the thickness of protective film layer 5is set to be on the

order of 1Qrakovi&@OCmngstrom (1 to 15 mu), and preferably 20 to 5 60
angstrom (2 to 6 nm. The lubricant layer 6 which is the uppernost |ayer

i ncludes a pol ymege ﬂ{n.ﬁgaéﬂ&fcflbﬂefﬁyﬂ@aﬁ% %WMIMMM1M%§H her

pol yneri zabl e unsaturated group. AS an exanple of the perfluoro

conpound copt ai ni ol yneri | e;unsat ur at yre@y £0 n Yo be
cited in mﬁ]{fgyﬁdagaﬂ%}; g%‘ﬁuy%mér"g?é aﬂ%\gﬁ‘%gf %"B’I%fﬁgeﬂ%ﬁ#% ?Oh@nggf%rg{’ﬁ %’onds IS
bonded to at | east one end of the main chain perfluoro polyether. The
magneti c rgbﬁ}ddy)mg and reproduction device in this enbodi nent is provided
with a magnetic recording nedia according to the above-descri bed enbodi nent
havi ng a non- neBurdter,cvisantht net-magnet lowenbyesishjreeided with zamaltil fyeeoe
treatnment enpl oying an aforenentioned treatnent gas, and a magnetic head

for reger dipgielal 14t MLLIBPSBNEhNEyS filliRe IHOMBd-RRcalR BB bl NGl

magnetic recording nmedia. The surface treatnment of a non-magnetiC substrate
enpl oyi ng gag, 3¢k LY RiLFaRY, Rual alloy, or Cr alloy.

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

15  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 hcp structure.  For example, a
material including one type selected from a Co-Cr-Ta, Co-Cr-Pt, Co-Cr-Pt-Ta,

20  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

25  employed not only from the perspective of its durability, but also in view of economy and



C pl asma generated at around atnospheric pressure can be applied to the
following three processes: (1) as a treatnment before the texturing process;
20 (2) as a treatnent before the cleaning process; and (3) as a treatnent

after th I i process. The purpose of using the afo E’Fﬁﬁg ?% surface
treat rrent%”‘gsz(swl%gntreat ment before the texturing pr ocegs /an 65’2ﬂ ?
treatment before the cleaning process i33to inprove wettability, while the

goal of enplgying t af qgrement i oned .surf ace treat ment. .as,a (. t [ eat ment
arter " 25 TG Run Hyopsdiuin SORGHTS A L6t Janiect Dundheaties Blsos) 010177
PCT/ JP2005/ 015305 14 The stand-by tinme fromthe surface treatnent using the
af or enent | On 8w atherdend whenghe filmtp pratecive dilmieyers ismaadesbickslopydfingabl y 48
hours or | ess. Wien the stand-by tine exceeds 48 hours, wettability

det eri or atresord®@ ahtlaéprbdictioh $ndredsesle sk cahligglyl e thicknekstnf prate@ive fim t he
surface treatnent using the aforenentioned treatnent 5 gas until the

xconds 4B foa s s aPf S Pt A1TRUD Bt @AY (IS Peb JEnERELRAA WIT,

The St%nd_éﬁ/ time fromthe cleaning process until the surface treatnent
usi ng Phe & VeEREAZ Yh@B™t reat ment gas is preferably 24 hours or |ess. Wen

the stand-by tine exceeds 24 hours, the anount of airborne organic matter
t hat re-adher es Thednlmameslayend which is Hiesuipsrmodt ld@r dedudeshal polymdatofat hat it is
al so acceptable to carry out the surface treatnent enploying the

af or ement i QAfGbrb HEReIRAEorEpSuithat 8 cluAes £h&gMHeRgatlE AR QT ratelbroipa MAls@nof the
nmet hod for producing the magnetic recording nmedia according to the present

enbodi ment __wj |.ai ' . 1 j J:0y Whi ch

Cexturi no Tabists Fatt BEARER R0ller Lol bon Bl bl PR RICRERbY |
nsisting of the aforenentioned.mterials is carried out, after which a

iﬁeani ng p%%@scor@ot}@f mw%&!tegm Wiﬂ |28 PTeRIBe gToNR having pdymenzsbls surf ace

10  unsaturated bonds is bonded to at least one end of the main chain perfluoro polyether.
The magnetic recording and reproduction device in this emmbodiment is provided
with a magnetic recording media according to the above-described embodiment 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
15  data from the aforementioned magnetic recording media.
The surface treatment of a non-magnetic substrate employing gas activated by
e plasma generated at around atmospheric pressure can be applied to the following three
processes:
(1) as a treatment before the texturing process;
20 (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 wettability,
while the goal of eniploying the aforementioned surface treatment as a (3) treatment after

25  the cleaning process is to remove organic residue.



treatment using the aforenmentioned treatnment gas to non-nmagnetic substrate |
prior to the texturing process, to performa surface treatnent using the
af orenenti oned treatnment gas 20 to non-magnetic substrate 1 prior to and/or
after theWQ P37 brocess, or to performa surface treBt UYFHE t he
aforenentioned treatnent gas to non-magridti c substrate 1 prior to the
texturing process and prior to and/or after the cleaning process. Next,

| ower |ayer 2, Tht sianddbiyaine framahe urfaca gatirient vsaypthe 4forpmenideneidvreatméenh | ayer
5, and lubricant layer 6 are sequentially fornmed on top of non-magnetic
substrate gastitieabxtvdng phees i@?ﬁf&@bi{ﬂv&%uﬁdﬂrﬂ@@ﬁ Wiealthe Mand8$ theen
performed. WO 2006/01917% PCT/ JP2005/ 015305 15 It is preferable that the
af orenent i p LSG e \; teo L t absolutely
essenti al %ggdsttie@?urls’%ﬂgﬂgﬁiggg %ﬁ@n%f{ t%&hgﬁﬁgfésglﬁ&ettqegﬁaﬁgé&bstrate 1. However,

magnetic | ayer 4 has gheti ¢ anjsotropy, adsorption hetween the magnetic
head and the m@h%ﬁ%ﬁ@é@%ﬁﬁ’@ th%ai@%§ﬁa%@nbv%% @gqremﬁaﬂwé teaiheier ti es

can be inproved and the magnetic ani sotropy can be made excellent, so that
carryi rig ogds undik therdleapingpibesisiapieterabln 48 heuts @x tass.i NYhen deegand-f 8meed t o
here, texturing is carried out to the surface of the non-magnetic substrate

In the cireybey AMhas, WettaBalty QBtetiBr0i080 HRGRRNE £} deMipibté. NIThd iadib 1 xed

abrasive grain and/or 1oose abrasive grain. For exanple, polishing tape is

10 pressed.into cgntact.with the face of sybstrate.,l, and a.poljshing
slurry that™® r@%ﬁ?scqeaélﬂfl%pﬁgﬁs\}’g lg{hﬁisﬁgch Freﬂﬁ'??“i HFHS ﬂ?esa@if g’fﬁedoet ween
the substrate and the palishing tape. Texturing is then carried out by
rotating sHeamentgas|is preferablyt24hoarssertasst | Webendbeistarf-by Emegareasis2hdontspe. The
speed of rotation of the substrate can be set to be within the range of 200
rpm 15 t othelntidfit opairboFheomanisnhattet thaote-siherey isdrensey so thapthied mwan be set to
be within the range of 10 mM/mn to 100 M/ mn. The feeding speed of the
pol i shing gap@pean be set to be within the range of 1.5 mmmin to 150

mm mn. The particle dianeter of the grains that are included in the

polishing slurr No%eatrl]]ap i issﬁgo g&egt%.bl\én t(t) Qa‘xr?y ct)UQ%he:r &ifice 8'];:atment employing the

aforementioned treatment gas during the cleaning process.
An example of the method for producing the magnetic recording media according
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 }ayer 6 are sequentially formed on top of non-magnetic substrate 1 to which

25  the aforementioned surface treatment has been performed.



0.05 mto 0.3 mat D90 (the grain dianeter when the cunul ative wt %
corresponds 20 to 90 % . The pressing force of the polishing tape can be
set to be within the range of 1 kgf to 15 kgf (9.8 Nto 147 N). It is
desirabl e_th e_average roughness Ra of the surface - iC
subst r at ewfﬁ’hﬁlmlgﬂ texturing is formed be in the rangg%ﬁﬁgpq&ﬁr@nﬁ%o 1 nm
(1 angstrom to 10 angstron), and prefedébly in the range of 0.2 nmto 0.8
run (2 angstromto 25 8 angstrom. W) 2006/019177 PCIT/ JP2005/ 015305 16
Texturing with Y deteerterableithal o poteaisagned RisTanbe glow GtshareeRlEstir m
"oscillation" as used here refers to an operation in which the polishing
tape i s made t oltisnof absbhutely essentinhfhat tepturilg béipedfotehtoofonsmbgtetiat e 1 whi | e,
at the same tine, the polishing tape is oscillated in the radial direction

of substr afsttate The XeOREN ek, RMefiOlay@SChdsinddnetic afiSothopR! &fsBfptidhbefieen

times/mnute to 1200 tines/mnute. By carrying out surface treatnment of

non- magnetj ¢ _subsi. e, 1 Ln r ctiyat sma

gener at ed n&q‘%@ﬁé%&@dﬂd&ﬁ%pﬁ %icerg(goh‘?ﬁggrﬁ%dga?éﬁ%%etmgﬁng% ﬁ%éi cgégsa process, it
is possible to inprove wettabiljty of non-pmagnetic substrate 1. Thus,

uni f or M WOPRP#IGiCH R he impseved ahthp mageadic anisqtipRYy 631 bs madoencelen. sxthat ches
can be reduced. 10 Washing (cl eaning) of non-nagnetic substrate 1 nmainly is
conposed ofarrvimgyoutsterturing iadesahbdal i or neutral detergent, scrub washing,
shaking dry using pure water or |PA vapor drying. Imersion in the alkali

or neutral det e]'.r_gﬁi%tteﬂﬂﬂn% BRCEG HRYRRIHRE texTBAnOR RETYuIRAthk Buhde
order. However, in order 10 inprove the wettability of non-magnetic

substrate it 1s_pref e that. | LSk Qn. in.t al kal i . Reutr al
doter gont g mRa-rpEARER Eh AR o B GpsTRE R e ol Budon e e
cg)hcer ned about this order, as wettability is, i n*%r oved by enpl.oying the
af or ement i eega fixed abrsive gzaipand/ onloessralrasyie grainy & OhexaEENE. POHVEAR taps is
Further, wettability is inmproved by carrying out a surface treatnent
enpl oyithg pressedahior enmatt withahie surfaaé ofsabstgas 11 andropelishipgethirgy thatistiodes 1
prior to the cl eaning process.

an abrasive grain for polishing is supplied between the substrate and the polishing tape.

Texturing is then carried out by rotating substrate 1 while at the same time feeding the
polishing tape.
The speed of rotation of the substrate can be set to be within the range of 200 rpm
15 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 um at D90 (the grain diameter when the cumulative wt% corresponds
20 to 90 wi%). The pressing force of the polishing tape can be set to be within the range of
lkef to 15kgf(38N 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 of 0.1 nmto 1 nm (1 angstrom
to 10 aﬁgstrom), and preferably in the range of 0.2 nm to 0.8 nm (2 angstrom to

25 8 angstrom).



20 As a result, the alkali or neutral detergent is unnecessary, or the
concentration thereof can be greatly reduced, naking it possible to limt
the occurrence of pitting and prevent the errors caused by such pits. It is
pref er abl W 90ai&812& cap brush or roll brush for the scruBCTABMEHMF305The
speed of rotation of the cap or roll brygh is preferably 100 to 500 rpm
When the speed of rotation is less than 100 rpm the washing effect is weak.
On the 25 ot her Thaorng ithradded oseillatipe eatsalso bexareed cot. SThe tepm “okdilation™ct i on
bet ween the di sk driver WO 2006/ 019177 PCT/JP2005/015305 17 (ragnetic
recordi ng geghed hefe réfy toaﬁﬁboﬁe%om%ldh%@}q%slﬁﬁ@ﬁ@@% fali€ PRk iRghaTedi @)

i ncreases, and the generation of dust in the driver becones greater, so that

this is wundesirabl.e. ,.Shakin ry usi - 1S ef.erably carried out
it o di sk PRt Reach PP sBiskerd s Br RS B FRRR P cea T <
| ess than 3000 rpm the 5 centrifugal force is insufficient and sufficient
wat er r enovestillated inthe tadial directon ofifabsitae}.  hameonditiensdioy opgjllationse does not
change even at speeds in excess of 6000 rpm so that there is no need to

i ncreaség t heefdratld 60ninkditminateat toond200dirhesAminuey ond what is required. By
performng a surface treatnment to non-nmagnetic substrate 1 using the

af orenenti oned t %ﬁcﬁr@ 04,0 r i Ldue is
deconposed _ 10B?% 0 g(?)ggﬁg%%a%%gt gvlgglgﬂrn a?réég{.c%étgatﬁ gs%ﬁg, act{%agt?%gtlus

i nproved efficacy in renoving t rganic resjdue, the errors,caused by such
organic r egmé“%‘ﬁ‘hgﬁé’?%%ﬂ?ré‘gﬁ agﬁxgmﬁ]@tmqsp T HGSPES pErt F"e@em head
can be inproved. A plasma generating unit capable of generating plasma
stably at arasessoit impassibphienmpreieasetiabdityref noremagneticagibstrateslur treat ment
device enployed in the 15 surface treatnent in the present enbodi nent. For
exanpl e, t heifghdWwoikings inCthe texaiigeprodtisasaiFbeseaiiiad eut B ratflgs\¢an be reduced.
manuf act ured by Sekisui Chemi cal Co., Ltd., an Al plasma C cleaning head

manuf agpur ed by%ﬁﬁg%&%&%@%h%ﬁ\ﬁgﬁgﬁﬁgﬁ% ‘1 m p#&ecdni@%ew be

enpl oyed. The term "pPressur® at aro eric essure” 1 ndicates a
ressure in the., 20 ra of 1. 104, to 13 x,104 Pa.. | articul ar,
grml oyi ng VRREISION, In;a0 ag\g%r(gélgﬂtlré cfétergent, scrub washing, shfﬂ(mg erp using pure water

or IPA vapor drying. Immersion in the alkali or neutral detergent and the scrub washing

may be performed in either order. However, in order to improve the wettability of
non-magnetic substrate 1, it is preferable that immersion in the alkali or neutral detergent
15  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.
20  Asaresult, 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

25  other hand, at rotation speeds in excess of 500 rpm, the friction between the disk driver



range of 9.9 x 104 to 10.3 x 104 Pa is desirable as pressure adjustnent is
easy and the device structure is sinple. The plasm generating unit
according to this enbodinent will now be explained using FIG 2. 25 The

pl asma geQRs sok@iynit in FIG 2 is conposed primarily opcaypmbsodisopposi ng
WO 2006/ 019177 PCT/ JP2005/ 015305 18 el elc]trode pl ates (opposi ng el ectrodes)
2l1a, 21b, a gas introduction port 22 for supplying gas between el ect'rode

pl ates 21 : QUES Hhe i . &ld L&y field
bet ween tﬂ(e ngfe%g}c%?ge%rodes, :a%gi a g{ua%%ﬂrcarq?ge 0 C_gt%&%g fgfgtrﬁxg(ﬁa)l ng

non- magnetjc substrate 1. 5.Thi | as enerating unit has . the.function of
gener at | ngmﬁlle%%mﬁﬁtthf' #ﬁ‘i‘%@gf’lﬁaf‘i&ﬁ “éﬁ%é’?lrvfﬁc Forap grﬁ%f{e&égﬁa%t SFair of

el ectrode plates 21a,21b, to forman activated gas, and then radiating this
acti vat ed waissisahle t Fleking deyowsing pwe watsrghprefecabluertiedioet at a diskomeiatiospper
and alum num as well as alloys thereof, may be used as the material for

t he respecige¥é o 5660 tomO0 RpAL ©SWhih thedbrtiansReDRI¥RERar JFE)00PRY $ha g
el ectrodes’'is 10 preferably 0.1 to 50 mm and nore preferably 0.1 to 5 nun

when t aki ng il ' [ L : Lty
veve, B gropiiiil ART, ELANCIOR ASURIRERR, REIRRES bARILE Yo HOMhE
electric fjeld applied_betyween el ectrode plates, 21a, 2l h. wever, it is nore
pref er abl ehd: t}@é@mgﬁﬁgg O POt henEe E¥eRAtaReedar ekt Al T fthgh h of
time that the 15 electric field is inpressed. The frequency of the pulse
wave is i nthetesismamged tof ingrease B@Joadketr the aotdiionahdpear theyendawhatiis rquuetér abl y set
to 1 to 50 kHz when taking into consideration plasma discharge stability.

The length of tBypeibahinghesefRe tichnent & bnlfiadnelé Sasade 1 usﬁ‘ﬁzg thet he
continuous duration of the pulse wave, is preferably 0.5 to 200 psec. ' Then

Whon ©he- otfPRih&nbof 8688 boSmerileaghiul A6NAL AR, AR ES EbiRRY, 1T 2

not desjraple, Lt i referabl e that, nitrogen, oxygen, argon or a mxture
t her eof? i S]%éqrﬁgé)p@e . and evaporates. As aresul% there 18 lﬁ%rovcd e 1cacy(1)n removing

the organic residue, the errors caused by such organic residue can be prevented, and the

floating properties of the head can be improved.
A plasma generating unit capable of generating plasma stably at around
atmospheric pressure may be used as the surface treatment device employed in the
15  surface treatment in the present embodiment. For example, the atmsopheric pressure
plasma surface reforming unit manufactured by Sekisui Chemical Co., Ltd., an Aiplasma
6‘ cleaning head manufactured by Matsushita Electric Works, Ltd., or the like may be ef
employed.
The term “pressure at around atmospheric pressure” indicates a pressure in the
20 rangeof13x10° to 13 x10°Pa. In particular, employing the unit in a pressure
range of 9.9 x 10 to 10.3 x 10* Pa s 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.

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



t he gas supplied between el ectrode plates 21a,21b. Since a pressure at
around atnospheric pressure is enployed, the anpbunt of gas consuned is

|l arge, so that it is nore preferable to use inexpensive nitrogen, oxygen or
a mxed g& y06MIM¥ogen and oxygen. 25 In FIG 2, a pair PEF/IBREEPIEMe pl at es
21a, 21b i s di sposed perpendicular with rgspect WO 2006/ 019177

PCT/ 1P2005/ 015305 19 to non-nmagnetic substrate 1 prior to the surface

tr eat nent . elEttasdegplates @ppesieg eldctbateskp2in,2 the gad imtbdoctésn podd A2 Yarsppglyinge t he

pl asma spreads, a plasnma state is generated in an area that projects out

fromthe epadidineaselectidge gia%smaalb, 4 paase $&eer%adrcefz3tﬂaeiﬁpﬁ@§hg% ekt rode -
pl ates to non-magnetic substrate | 1s preferably 0.1 to 5 nun. Wen di stance

i1 i R e P nbliEeecBafh, SR8 Rl Ho R BBl Unon U<t ance

L exceeds 5 mm the plasnma_ spreads too nuch, so that efficacy is greatly
di m ni shednemtnaghdticsypstegiel+ r eat nent effect cannot be obtai ned. The gas
suppl i ed between the pair of electrode plates 21 a,21b at around

at nosphgri c pr eFhisipdasht geaédatiag axit hys thie duypltian of ggesrating phisine byempreskiag
el ectrodes, 10 to formthe treatnent gas. This treatnent gas has extrenely

hi gh ol ecyy gfecgiRRRid B{etwe&f‘@leﬁagﬁblsﬂelegﬁé?&é e@péﬁe?ﬁ?a,@?&,“tﬁ% 08 2BRlRURS OCCUr

frequently, so that activity oyl ng this treatnent s in the
surface trea nt of.the non-magnet i ubstrate, not onl n.the

oot t i 11 1 GoeboeR Fra s s GrOVHTE Bhseds B U harBobaeSRir R fn t ext uri ng
can be perforned, but excellent cleaning can be realized. 15 In order to use
both surfaces ofronteppergemst aleminawaragiweyl asedlpys thewghanpy baiused as the maegial
preferable to enploy a carrying nmethod which does not contact the surfaces

of the subsmttheiespecicetlectiot plates.t Tiwe disteficertablentthe 0pposing BRI | C
recordi ng nedia by holding the inner or outer edge of non-nmagnetic

subst r%g\ éreférﬁblk?.l?%?@ﬁﬁ%?h% %ﬁréﬁ%g%%ﬁmq% rsmgwﬁeﬁfag%&gg%%@ to 2000

m mn. A tarryi _ _ to 100( mn IS even re preferable
then L kSIS SRLRL NEDerbfpeacy of (he surface treatment, and
T e A et ooty whv, ST ST % L i 1"
the electric field applied 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
15 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 pusec. 'When the
duration is 0.5 psec or less, plasma discharge 1is not established, while when the duration
20 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.

25 In FIG. 2, a pair of electrode plates 21a,21b is disposed perpendicular with respect



met hod in which substrate 1 noves, a nmechanismthat is capable of being
vertically raised and |owered is used as substrate hol der 26, for exanple.
By enpl oying this 25 mechanism substrate 1 can be noved and the surface of

the non- magHeldsisayPstrate can WO 2006/ 019177 PCT/ JP2005,p4p39%05/028500€
sequentially treated with the treatnent .gas. In order to use both surfaces

of the magnetic recording nedia, it is eferable to dispose a plasm
generati ng | L [ ' t A, S

dubst ot o 1 b mpliici i1 pBLCRE B BN, 21l s SlifRefhomsen

si des of suybstrate 5 usi ng gas activated by plasma generated at. around

at nospheri g“‘ﬁﬁ?—fé@a?%. %W'@%V%élgﬂcﬁiﬂi‘ﬁl?wéa% t?Eﬁ‘F’é‘éégé‘? KEREAA Byhol di ng
the inner or outer edge of substrate 1, the inner or outer edge of

substrat e #rebdltad pegedis duteinom nhe dlecteidesi oW hef distandedle froatthe and of ther @ppiosing
concern that the efficacy of the surface treatnent at this hidden area wll

decline. 1Qiebflod Slftes tPnd-RYEREicisibstratd 1 isipreREMIL0RLS hih. diWRES QisidAge PAI T
of opposing el ectrode plates 21 a,21b at ‘an incline of 1 to 45 fromthe

per pendiculkar ;Wi Lh_r ect, t 0. non- pnetic I 1 in FIG 4.
Rot o thac - Encier bn RECRRE dade i LGP ARIRR g bR RIS Carr v g
I s acconpl i shed by hol ding_ the outer edgewgl;3 non- magnetic substrate 1. 15
Wien the sgleptieds nlateasaibat thisgs aabdesiseble ut Waren distaics dosicagiis vanp dhe plgsma

opposing electrode plates 21 a,21b at an incline of 10 to 45 fromthe
per pendi culspreadsi tbdn rmehpecthat dfficacgis gresfiredintinshbd andithe stirfadcehteegiinasinetfecs
diagonal ly radi ated at substrate 1 and, as a result, the treatnent gas

activated RyndofBe PbiaHRB. CORRgad SupPLGIBHRE the thirlfelcBRbAd llgate%fm,zwat in the

shadow of holder 26. In this case as well, it is preferable to dispose a

¥ 20 ' o bot.h.si.d f - ' bst pat hoyn -
PhiETe 5 AENGHAOPRRl bbb Bl e B o RIRA Lo BB IR fecdofi S0
the opposing,_ pair of electrode plates 21 a,21lb, it js possible to carry out
t he surfPacd for@dhepatmest gast h Thisitiraanest savbas pdiemely high melpaplardeasity. he

pl asma density is high, so that an even nore
As aresult, collisions between the molecules occur frequently, so that activity falls, By

employing this treatment gas in the surface treatment of the non-magnetic substrate, not
only can the wettability of the non-magnetic substrate be improved and uniform texturing
can be performed, but excellent cleaning can be realized.
15 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
ﬁ 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 carrying speed of 100 to 1000 mm/min is even
20  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 possibie 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

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



intense surface treatnent can be perforned. 25 Note that in FIGS. 2 to 6,
numeri ¢ synbol 27 indicates the direction of WD 2006/ 019177

PCT/ JP2005/ 015305 21 progression (i.e., the transfer direction) of

non- nagnetWe 28069374t e 1. The pl asna generating unit (suPCATBUOFBESHeNt

devi ce) of the above-described design ngy be incorporated into the
texturing device and/or the cleaning device, may be provided separately
fromthe t bbaqpenialberéated with thajredimentrgasi ded separately fromthe 5 cl eaning
device. Exanples (Conparative Exanple 1) An alum num all oy substrate

(di ameter: 95 My ofdRP&S u§ef\53th'§ﬁrfa7e'és Bthe Mlagh&ic r%@orgﬁi'gcﬂﬁ&ﬁiﬁf is breféraBl@tohavi ng

a NP plated filmwas enpl oyed as the substrate. t'ext uri ng process was

“first carried out .to the aforenmention suhsirat.e.. The ondi.ti 0 for the
Lexturi ng AOPRR RSt BBl T D RRa M R ghP i o P Wit Mo °0. 18 pm
were enployed for the grains included in the slurry. The slurry was added
“dropwi se f subspratedcamehe v indF15a8.candpedorm syrface ireptnent thboth sides pf sitpstratiek
began. A 15 pol yester woven cloth was enployed for the polishing tape. The

pol i shi fig tlagimgvgas attivhtedby plasmagenarited bt arovnd aitosphefid@resp@ed of rotation of
the substrate was 600 rpm and the oscillation of the substrate was 120

times/ mnute. T @é@j- i Ak rdeBRLidARES : f: dekhe
wor ki ng tinme Walg?%%{ se é%%s.eqﬁr%esuh acé %‘? tlﬁg??gﬁjs“?%gl?élﬂ%\ggg%%pagﬁ ed with
AFM manuf act.ur.ed by gital Instrunen . .The aver 2Q roughness .Ra was 4
angstroms ( ?‘ipsﬂ‘ﬁ‘)e.lﬁ %")@e’é"r&@%ﬁﬁﬂﬁﬁo SHALG tl]@ﬁ%"%%ﬁﬁ%‘i‘%ﬂ t@%ﬁ’?ﬁ%‘” of
aforementioned substrate. In the cleaning process, the substrate was rinsed
wi th a pur &oldsr 86, anH dhese is & evncsmethabiie effieaest of the strdace @ atment atthis ddens oaki ng
| ayer in which 5 wt% of a nonionic surfactant (neutral detergent) was
di ssol ved iareaprilleledhifi€r . The substrate was then rinsed in a pure 25 water
shower, after which scrub washi ng was perforned.
10 In order to prevent this, it is preferable to dispose 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 as shown in FIG. 4. Note that FIG. 4 shows an example of the
device in the case where carrying is accomplished by holding the outer 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



WO 2006/ 019177 PCT/ JP2005/ 015305 22 Washi ng was perfornmed by pressing a cap
brush consisting of a polyurethane-derived conpound material rotating at
300 rpm agai nst the substrate. The substrate was then rinsed in a pure

wat er shoyry ried by shaking in pure water at 400§, t, the
substrate was %?la%:gd in a DC magnetron s;i)utterl ng device ?%%?og%g

manuf act ured by Anel va Corporation). Thélchanber was evacuated to a vacuum
pressure of 2 x.10.7 Ton (2.7 Ra), afte h _the substrate was
heated to PEBESSIOnE{e Hénsrﬁ%raﬁteﬁﬁoagfpétl@gﬁ@gﬁ%‘é‘@gﬁﬁwf of O was enpl oyed
and | am nated to a thickness nmonto the substrate for the

non- magneti ¢ | olerpl m%genwttWW(Smlwwt@ﬁV@e)ﬂf the abpverfiessyibgder . 80

~at% M: 20 at% was then enployed and | aminated to a thickness of 5 nmfor
t he non- madgsidningayl esnmcotpayed inethe texauting doticecansirshe ciganing@evice, mhy by ( Co:

65 at% Cr: 35 at% was errpl oyed and |l am nated to a thickness of 2 nm onto

~this non- a%gfae& heg; od dr&nfétextﬂﬁg aétﬁc@% ﬁigrb%i?b&‘k@ﬁdi‘ﬁ@ pfﬁ

Next , for ayer a target. cons
60 at/q 22a : 12 15 at% B: 6 at% was errployedtoforma
q“&/éqvi‘iﬁer as a 20 nmthick film onto this non-magnetic
interrredl ate | ayer. Next, a plasma CVD device was enployed to forma
protective filmconsisting of CVD carbon having a thickness of 5 nm The Ar
pressure at the tine of formation of the filmwas 3 mlorr (0.4 Pa). Next, a
| ubri cant Bedigpled i ng of perfluoro polyether was adjusted to 0.05 wt% and 20
coated to the surface of the protective filmat a lifting speed of 3 mMi sec.

Not e t hat ?Jtﬁnﬁ;@ yed at this tinme was AK225, a fluorine-based
sold_vent rraitdlﬁnapcture A?;hl dass Co. Ltd. In this way, a nagnetic
rédor di ng nedia acc n lveEx IeI was. obtai ned. 25
(@karrpl es 1 to T%a'&ﬁ‘ B'gé‘)&l@lgo% g%ly 3’6’53” iuS 2 S plate

10 thickness: 1.27 mm) having a NiP plated film was employed as the substrate.

oy (Co

A texturing process was first carried out to the aforementioned substrate. The
conditions for the texturing work were as follows. Diamond grains in which the D90
was (.15 pm were employed for the grains included in the shurry.  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
(Ti, 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. In the
cleaning process, the substrate was rinsed with a pure water shower, followed by
tmmersion for 10 minutes in a soaking layer 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.



23 Magnetic recording nedia (Exanples 1 to 17) were obtained in the sanme
manner as in Conparative Exanple 1, with the exception that the surface
treatment using treatnment gas according to the present invention was

per f or med Vé@ 200001983t nent prior to texturing. The condit PERIPEYFOINLS surface
treatment are shown in Table 1. 5 (Exanpt®es 18 to 22) Magnetic recording
medi a (Exanples 18 to 22) were obtained in the sanme nmanner as in

Conpar at i ve Exanflashifig was pbrfoimeedy pressiog atchpbrisheosdisingwéat i oned sur f ace
treatment using treatnent gas was perforned after the cleaning process. The

condi tions poWemﬁe-ﬁﬂyé@%ﬁdmtm}iﬁoeaﬁﬁg Q¥B0g 13;11? At the shBsttdxanphes 23
to 27) Magnefic recording nedia (Exanples 23 to 27) were obtained in the

same nmanner. as. in ar ati.ve Wi t he .e tion that th
afor enent 1 Skttt e EPAERU Y o MRleR stom L AmiRR p 500he Bphs Mt ™ o
treatnment after texturing and prior to cleaning, and that the

af or enent i 6PRYPSUr f ace treat nent usi ng treatnment gas was further 15
performed foll owi ng the cleaning process. The conditions for the surface

treatmest are sNexwthersubsthite wds pldcedpas B0 megrietnpbatng Aewicp (CBG1 Q! ass
GD 7 manuf actured by Asahi d ass Co. was enployed as the substrate. The

gl ass substiahfe ARUVE CoflAIRS!  The BharlBlr A chiliRleddb 3Bl Of 20 20

mm and a plate thickress o .'635 A cleaning process was first perforned
(i nsed wi { REETBGPES Rellar ICGHGWEE 107 Q1) GHISEDNFh e ERERG 1P Beated o AiCog fn an
imrersion vat in which 5 wt% of an al kali detergent had been dissolved in
pur e wat er Follbneinghesting teargetscomkisting ioh €& svas emplgyed endvatrénated toethickabssaf t er
whi ch scrub washi ng was performed. Washing was perforned by pressing a cap
WO 2006/ 019%% finf6nkb #2288 A B3 QRe ndf-magnetic lower layer. A target consisting of
10 Cr-Mo alloy (Cr: 80 at%, Mo: 20 at%) was then employed and laminated to a thickness
of 5 nm for the 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, for the non-magnetic intermediate layer. Next, for the
magnetic layer, a target consisting of Co-Cr-Pt-B alloy (Co: 60 at%, Cr: 22 at%, Pt: 12
15  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
20 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.

25 (Examples 1 to 17)



brush consisting of a pol yurethane-derived conmpound material rotating at 300
rpm against the substrate. The substrate was then rinsed in a pure water
shower, and shaken dry in pure water at 4000 rpm 5 Next, the substrate was

pl aced i nyio BesedRet ron sputtering device (C301 0, nmangtagpiasehishys Anel va
Cor poration), and the chanber was evacu d to a vacuum pressure of 2 x

10-7 Ton (2.7 x 10-5 Pa). For the orientation nodified film a target
consi sting of Co 0, X at - : ] nat

t hi ckness of 5 ulr\&né/gﬁ %tic‘?éc%éfm el?rlgglrgl;%?r}e@f’legg t(ﬁli%‘?érfﬂ ﬁ?@%ﬁ@sp‘% ast%feﬁev\t‘gs eat ed
to 250C. Fol ] ow ng heatjng, ,oxyge xposur.e was perforned for 5 seconds at
0.05 Pa. Nt ém%ngﬁﬁ‘@éq Bxile dy .% ¢ BXepiion ﬁ%ﬁ’ﬁé‘}rfi‘@rﬁemﬁ%’t 92 Ti: 15
.at% B: 2 at% was lamnated to a thickness of 8 run onto the substrate as
anon- magnetiegnicotheas dcayrding thiélie presentamypation wias pefomydek a@satBrendptioyto( Co: 65
at% Cr: 35 at% was enployed and lamnated to a thickness of 2 nmonto

-this non- megagidge Iel-om@itiohafe thdsurtac dRatRaN AL isBowmiiETdBRedl at e [ ayer. Next,
as a magnetic |ayer, a target consisting of Co-Cr-Pt-B alloy (Co: 60 at,/o,

Cr: 22 at% X %-B: 6 at% was enployed to forma CoCrPtB all oy
| ayer af a gﬁg%nﬁ}ﬁﬁ:tézgﬁmonto this non-magnetic internediate |ayer.

Next, a protective film (carbon) was |a 'naged to a thickness of 5 nm The
Ar pressure at tNegppliferesprimey madi X@?pg}pﬁé {9 2ohweae obtaiped ip thegame pa) . Next ,
20 a lubricant consisting of perfluoro polyether was adjusted to 0.05 wm %
and coat edntaonéres in Sonfpacsive fExtatplp i ovile thevexcéntiomtlzat thee dfofetrengospeadacd 3
nmm sec using a dipping nethod. Note that the solvent enployed at this tine

was AK225, tdathdenohdinetrbasRtt Sl waberformed haet He elatidg PRRBIs, GTAS Sofdtiodst d- 1 n

this way, a magnetic recording nedia according to Conparative Exanmple 2 25

V\@? obt ai ”?&-m&&%‘%@%&?&@&iZre%%(»lﬁﬁ%ﬁfe%%% 25 (Exanples 28 to 32)
10 (Examples 23 to 27)

Magnetic recording media (Examples 23 to 27) were obtained in the same
manner as in Comparative Example 1, with the exception that the aforementioned surface
treatment using treatment gas was performed as a treatment after texturing and prior to
cleaning, and that the aforementioned surface treatment using treatment gas was further

15 performed following the cleaning process. The conditions 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
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,

25  after which scrub washing was performed. Washing was performed by pressing a cap



Magnetic recording nmedia (Exanples 28 to 32) were obtained in the sane
manner as in Conparative Exanple 2, with the exception that the

af orenenti oned surface treatnment using treatnent gas f efore
the cl eaniG2PoBLES. The 5 conditions for the surface%‘éﬁ%ﬁ@g%?shom
in Table 4. (Exanples 33 to 37) Magneti2d recording nedia (Exanples 33 to
37) were obtajned . in the sane ff manner as in Conparative Exanple 2, with

t he except PBhcprsistingef apeharmthnnedieeiyed compewnd materiak iptaingeh0 g
treatment gas was perfornmed as a treatnment prior to cleaning, and pure 10
wat er was eggihgyiedsubstrgid.ace of the al kali detergent used in the cleaning
process. The conditions for the surface treatnent are shown in Table 5. In

each of the aboveneqRRhBHhkShendihsed HPS Hfa‘ierf%hggfﬁﬂ afid gl'lﬁéﬁﬁr}sl‘ﬂrﬁl%e

reform ng unit manufactured by Seki sui em ca was ‘used for the
pl asma gener at j unit (surface treatnment device), and a surface treatnent
using treat N P8-was perforned to the non-nagnetic substrate in the

arrangenment shown in FIG 2. The carryi rg; speed (substrate transfer speed),
N2 flow vol ume, bext thewubsitatmwas plaeediine D@ imagasicen smusteriog dederi((IHS. end near
t he non-nmagnetic substrate) of the opposing electrodes to the non-nmagnetic

substrate wasufeturetby AhdleChRRiRiong Rad tiethafider Waslewichated td Headimgnet i ¢
recording nmedia in the 20 Exanpl es and Conparative Exanpl es above using a

| ide test 1 |-+ | gt pset I [yTo t

gondi tion. (BIE:%S}?‘“&% BEI% gg?i"f'g%h?? ?(Eeﬁg)éarFPl} 213%5%%]{5}1%{1%%&6%19@&@%% ecordi ng
medi a that passed e gl ide tes err test was rried out ing an
RIW test or SORRBE AT Ao T ao% (E5o30 wly T S YR laiaaei T pofibisers ot et
detection head. The recording frequency was 250 kFCl. 25 The error was set

t o a | ocat iabrwowhigmpetaiiec.out put was in excess of 30% with respect to a WO
2006/ 019177 PCT/JP2005/ 015305 26 standard val ue. The error nunber was

count edgby assi gNeRg tigN@ibbirite Wl Gikdled & 250°L. aFollOwRgHebfing, dxy@di &iosiiret he
range of 20 mmto 45 mm was enpl oyed for Exanples 1
was performed for 5 seconds at 0.05 Pa. Next, a target consisting of Cr-Ti-B alloy (Cr:
83 at%, Ti: 15 at%, B: 2 at%) was 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
15  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 3
nm. The Ar pressure at the time of formation of the film was 3 mTorr (0.4 Pa). Next,
20  alubricant 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

25  was obtained.



to 27 and Conparative Exanple 1, while a radius in the range of 15 mmto 30
mm was enpl oyed for Exanples 28 to 37 and Conparative Exanple 2. Error
detection was 5 carried out with each of the preceding at 1 m and the error

nunber ""a%(f?d(gﬁ}fdhﬁ%‘?d' Further, the contact angle afterpéwﬁﬁﬁ%ﬁ?@at ment
e

was cal cul'a or each of the exanples using a water contact angle neter.
The contact angle was al so neasured usi % a water contact angle neter for
t he conpar ?}E?l( ve lex%\ér%l :%)3 10 WO 2006/ 019177 PCT/JP2005/015305 0O a E c¢ ~D
~ WO+ ~ h\5XamRIES 7W7hNO LEF=-CvVvi hTNr-~-0O 000 a"T
VINut O mNEV7d 7NV7NN777CV7'7 ~QbU - W/'" 0EE
Um" P. GMO0? Magneti¢ recordingmed, (Ezemplss B8 1 33) v&e hbtained'in the samevi h m ~D
vt VMm7 't 7Vvi weV7-7VV7777-T7Te7Vt-VV- WR NN
manner as in Comparative Example 2, with the exception that the aforementioned surface
treatment using treatment gas was performed before the cleaning process. The
5  conditions for the surface treatment are shown in Table 4.
(Examples 33 to 37)
Magnetic recording media (Examples 33 to 37) were obtained in the same
manner as in Comparative Example 2, with the exception that the aforementioned surface
(
( ( treatment using treatment gas was performed as a treatment prior to cleaning, and pure
10  water was employed in place of the alkali detergent used in the cleaning process. The
conditions for the surface treatment are shown in Table 5.
In each of the above embodiments, an atmospheric pressure plasma surface
reforming unit manufactured by Sekisui Chemical Co., Lid. 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
QJ 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
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26

standard value. The error number was counted by assigning one bit length (0.1 pm) as
one unit. A radius in the range 0of 20 mm to 45 mm was employed for Examples 1
to 27 and Comparative Example 1, while a radius in the range of 15 mm to 30 mm
was employed for Examples 28 to 37 and Comparative Example 2.  Error detection was
carried out with each of the preceding at 1 pm, and the error number was calculated.
Further, the contact angle after surface treatment was calculated for each of the
examples using a water contact angle meter. The contact angle was also measured

using a water contact angle meter for the comparative examples.
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As may be understood from the results shown in Table 1, by carrying out a
surface treatment using the treatment gas according to the present invention, it is possible
to greatly improve the contact angle. As a result, texturing becomes uniform and the
error number is greatly reduced.

Further, as may be understood from the results shown in Table 2, the surface
treatment after the cleaning process also has a large effect on reducing the error number.

Further, as may be understood from the results shown in Table 3, carrying out a
surface treatment prior to the texturing process and a surface treatment after the cleaning
process provides an even more pronounced affect.

Further, as may be understood from the results shown in Table 4, the surface
treatment prior to the cleaning process also has a large effect on reducing the error
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
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, bui
also makes it possible to realize an excellent cleaning. Moreover, the efficacy in
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

invention. Accordingly, the invention is not o be considered as being limited by the
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to greatly inprove the contact angle. As a result, texturing becones uniform
and the error nunber is greatly reduced. 5 Further, as may be understood
fromthe results shown in Table 2, the surface treatnment after the cleaning
process also has a large effect on reducing the error nunber. Further, as
may be understood fromthe results shown in Table 3, carrying out a surface

‘treatnent prior to the texturing proce3%s and a surface treatnent after the

cleaning process provides an even nore pronounced affect. 10 Further, as
may be understood fromthe results shown in Table 4, the surface treatment
prior to tHeAMBani ng process also has a | arge effect on reducing the error
nunber. Further, it may be understood fromresults shown in Table 5 that the
error number falls further still as a result of changing the i mersion from
an al kali detergent to pure water, Fromthe above results, it may be

under st ood- t hat™ RIPEYfHioR (j“eé ‘fﬁ’ofﬁr RS ticTecsding mediadn \)ﬁht‘cﬂl %I‘%?Pamégneﬂf ound
at nospheri ressure ot onl nproves wettability t he non-magnetic
substrate 1%?’1‘?@ aé’ﬁ%ttﬁfté @'eﬁ’rﬁnflé‘rlhl?ri“é?'t]&yqrﬁée WE%@QY tadell?é OB & P out but
al so makes it i ble o realize an excell ent cgeanl n% Mor eov t he
of ficacy MY Etfa“ag YREEHTE TP 4t He-FiERTUCCH BT Y Sidacs tate HEE. Wil e
preferred enbodi f the inv ntlompgave een _describ d and .illustrated
above, it as%%ﬂt‘fud'nég E@P’éitgﬁﬁﬂarteﬁﬁt SIPIRECEMRPRICHS BIFHTAF O £ haptenizeddie i on and
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2. A production method for a magnetic recording media according to claim 1,

characterized in that said plasma is a glow discharge plasma.

3. 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 texturing process for carrying out texturing to said non-magnetic
substrate, and surface treatment of said non-magnetic substrate is carried out using an

activated gas prior to said texturing process.

4. 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.

5. A production method for a magnetic recording media according to the above
claim 1, characterized in that said plasma generated at around atmospheric pressure

impresses an electric field between opposing electrodes.



1. A production nethod for a magnetic recording nmedia in which at |east a
magnetic |ayer, a protective |layer, and a lubricant |ayer are sequentially
| ayered onto a non- nagnetic substrate, characterized in that a non-nagnetic
.substrate is surface treated using a gas activated by plasna generated at
around at nospheric pressure, and characterized in that said magnetic
recordi ng nmedi a production nethod is pBdvided with a cleaning process for
“sai d non-magnetic substrate, and a surface treatnent is perfornmed to said
non- magnetic substrate using activated gas before and/or after said

cl eani ng r ocedgsproguctignpnaiisclior » magpetisodcording medagreerdingtecloinddng nedi a
according to claim1, characterized in that said plasma is a gl ow di scharge
pl asnma. 3.chaagegepdd theh ssid oprasinesiecogesgrredisposed eloindnelipatienlthat Wdéér ding to
the above claim1, characterized in that said magnetic recording nedia
product i offSmEeHdhe PEPehalaTdedh 1Rt B spidncnmaggei Bbesatef or carryi ng out
texturing to said non-magnetic substrate, and surface treatnent of said
non- magneti ¢ substrate is carried out using an activated gas prior to said

texturing process. 4. A production nethod for a magnetjc recordi ng nedi a
accor di ng 7ltoo t HePpERHen negthgd.dog a magneticreeqrding grediy ﬂgﬁ%ﬁ‘%ﬁ%"’ﬁﬁ% is one or

nore types. selected from.the grou conpri sing nitrogen, oxygen or argon. 5.
A product icaﬁaﬁ??%d"fws éﬂﬁ@‘%&gi ecl“@@ﬁraﬁ‘? de%’élﬂiuj{"ré\gg‘dleﬂ?eﬁ OsgidMgR- above
claim1l1, characterized in that said plasnma generated at around at nospheric
pressure TARBFRSRBETR e ectric field between opposing el ectrodes. 33 6, A

production nethod for a magnetic recording nedia according to claimb5,
characterized in that said opposing el ectrodes are di sposed at an

el naC190 0kl ke SRRSO L BRIRSL 0 02

non- magnetic s ra I'on ne r I'C recording

n-magnetic sUbSLTate. ¥ 6y et A " Pecor ding
rodi & accap i NgL Ak 048 s RRTAGRELL KRtk b1 58310 CBROR RGeS T Odes

are perpendl cular w t'o sal d non-

producti on get.had. far sﬁid’%@ﬁhé GelffiRL di ng nedia according to claims5,

9. 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.

10. 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.

11. A production method for a magnetic recording media according to the above 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.



characterized in that said surface treatnent is carried out by disposing
sai d non-magnetic substrate between said opposing electrodes. 9. A
production nmethod for a magnetic recording nmedia according to the above
claiml1, characterized in that a surface treatnent using said activated gas
is sinmultaneously carried out to both surfaces of said non-nagnetic
substrate. 10. A production nethod forzga magnetic recordi ng nedi a accordi ng
to the above claim1, characterized in that said non-nagnetic substrate is
one type selected fromglass substrate and silicon substrate. 11. A
product i oh2.net Aoshghetic @cogizehedia prodared ibyghapdilectian amtididniyr 8 magzhwicabove
claim1, <characterized in that said non-nagnetic substrate has a design in
whi ch a f rdcondongsédia agegrding toNin@ ob clafdasPl thirdugh lils formed to the surface of a
base consisting of one type selected from A, A alloy, glass or silicon.
34 12. A magnetic recording media produced by the production nmethod for a
magnetic recording media according to one of clainms | through 11. 13. A
magnet i ¢ k&cor dimagnaicirecendimgoud repapdugtion devigsrprovidediwith eimagnpiegnet i ¢
recording nmedia and a magnetic head for recording data to and reproducing
dat a fr onfecamling medihand @ mageasic dicpforegpalinacdpts womd renredpcing dawmfroma; d
magnetic recording nedia is the magnetic recording nedia according to claim
12. 14. Asddprgedicreesding medidethasctarad Bcthelspidapagnstiqegpidipgmedinisthon in
which plasma is generated and an actjvated gas is formed by inpressing an
el ectric fagndicpedopting medi3asesrAmede eaim blles at around at nospheric pressure,
and the activated gas is radiated onto the surface of the non-nmagnetic
substrate.

14. 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.



