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DESCRI PTI ON SUBSTRATE FOR MAGNETI C RECORDI NG MEDI UM
MAGNETI C RECORDI NG MEDI UM  AND MAGNETI C RECORDI NG AND

WEORERRODYR NG DEVI CE Cross Reference to Rel at edPCT/JP2005/010529

Applications: This application is an application filed
under 35 U.S. C Ill(a) claimng the benefit pursuant
to 35 U S.C  119(e)(l) of the filing dates of

Provi si onal Application No. 60/577,997 filed June 9,

2004 and Japanese Pat ent ' i No. 2004-166472
filed June 4, 2004 pursugﬁﬁg¢%ﬁ%éo%FS.C. 111 (b).
Technical Field: This invention relates to a substrate
for a m%netic recording nediumto be used in a hard

SURSTRATE e, FORet MAGNBTIC heRECERRNGNn MEPHEM, MAGNETIC

BRSS! nty RRSASS S8 B0 EKN i SyBOREbRBDUCING

DEVIgRIci ng device. Particularly, this invention
relates to a substrate for a magnetic recordi ng nmedi um
using a silicon substrate of a small dianeter

VO deAGc AR I@éf{[@& k%gﬁcafdoﬁ'g‘f ing property and

possessing a surface ape Tit for the ranp | oading

oper atlihimnapphidationist dioapglicatiéh aledr widiec 85 AN SAE. § hel(a) claiming the
ubsirate for t gpet | ecordi ng di um .. ..

Es'eﬂ?@ rpblﬁﬁﬁlanwpé;@@r §|1|1 %(,CeXtrlh @? wggfﬂgxgir%tffsafe”frem@nsln@pphcaﬂon
NRP6REIG 190G I8y ik 6 MBEACkIICT ?éu%éﬁ PENnE Ay 11%1&0%105.51&}1-166472

with a magnetic recording neé’un1?nagnet|g I'S

filsbbwed, 2004puraset toe3 sPihadl &1hibpr for supporting and

driving the magnetic di sk, and a head suspensi pn

assenbly including a magnetic head adapted to

meaklivdl Figddata for the magnetic di sk. The head

suspensi on assenbly is possessed of a slider shaping
t he nddHenventipagdlates te aspestsiaior o umgoeti¢ regordiigsmedium to be used

[ . rting this su nsi pn. . The .
TRl 30 L MR R TORRH B o e
rRRdin®f dhed | H gmagstitbracording ddveceNBadetal endsaaik ir8cording and
noved to an arbitrary position on the magnetic disk by _
repraducing dewdere a@’a@lﬂ%}é‘é]ﬁs this insation Ir¢laigh o agsupsirate feppimagnetic
?Q:to?cﬁng medium using a silicon substrate of a small diameter exhibiting an excellent
floating property and possessing a surface shape fit for the ramp loading operation and a

method for the production of the substrate for the magnetic recording medium.

Background Art:

Generally, the magnetic recording and repfoducing device (magnetic disk
device) is furnished with a magnetic recording medium (magnetic disk) disposed in a
case, a spindle motor for supporting and driving the magnetic disk, and a head
suspension assembly including a magnetic head adapted to read/write data for the
magnetic disk. |

The head suspension assembly is possessed of a slider shaping the magnetic
head, a suspension supporting this slider, and an arm supporting this suspension. The
head suspension assembly is rotatably supported by means of bearing assembly, and the

magnetic head is moved to an arbitrary position on the magnetic disk by rotating the
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In the magnetic disk device of this construction, the
magnetic head is designed to fly with a fixed anount

wo@Rookhomsati on while the magnetic di sk is rotapCTngR2005/010529

That is, the magnetic head in the process of
reading/witing is flying wwth a fixed anmount of
floatation on the magnetic di.gk and, as a result, the
magneti ¢ head and the nagnet disk do not directly

h d d i h
R A EerBRR St oA Sl Q08 P mgnet ¢ ai sk

devi cén tHemidiRtio@GREddviceifskisdRmstetioh, thBirtagheti¢/head is designed
for the purpose of reducing the change in the slider

tefnwithra Esdcamens of Sodatiomyhilp theamagnesisdigk is sefetieg. That is, the
o he. S : . ! Dok ile

HEGHEE L TR LI SR IR0 S ko o

flostktidreon tier magedc diskeand! ad & seuhthe toheinetid Bealddielr the @hagnet disk

P ACbteEeorgcach Ao w0 Serhute e grBispmgRt of the relability

bF @Rt Qtri‘cﬁ‘i?ﬁdpﬁgé? decreasing proportionately to the

I ncrease of e recording density and has fallen to
t he | bvéhe ofagh@inrhskodedvateeof this instuge nfor ehé puhpise dfh@tlucing the

th itabiljt f.th ti di sk, f A
Eha8E 4t {in sidss Peliier WHICH RGN AEme dbe AReideialsqniget between the

flEh@fendal @8 he BRALAGII Misk | D RNERSssaCindRlHeYour AR hness of the
the exaltation of The specular surfdce is unfit for

mhgnggkdislobe inpreased atoae polesh endhthee thet adhedng pedplerty of the slider to
'hndmucesﬁt Ele r}r)agn(ﬁ{i(ﬁ head to resonate. Also for the

Srp%%lg 6 S}S gVENP g the low floatation frominducing

t he nmEghRkdr Gnhesdnt Geh®Sahat 8mobrdt of AGRAFHAMYs t &t decreasing
the surface roughness of the nmagnetic disk be

prepeeipsatelyiorthe sicrease of therrecerdingiensifcandehas fellen todhe deyel of 10
5 S LA AR Sph BBl SATHE U SIR or tov

flusthtiore inopergb @5 acdaedatict asf the nspetifl@osaldcy thsrebfighing in fineness.
the depths or heights fromthe center |ine of surface
petughly, {%W%\Wé the r?é%%loﬁa?f{n the specuban sufage ig yntitrigs the sake of low

flﬁ&t‘éﬁ&[‘ 8bcauld ﬁeingﬁfh%qobagxﬁ%céw fﬂenﬁia%&gllc g%a& a6 trelpbie eﬂlsg for the

the magnetic head an magnet | i's contribute
punpatd of thyvanhieg shecdlawofloatativinacem dndigjrigatie maghéte lead ve xesonate, it

ek BB ulRe Shte Lot el hn GRS Mhore o less
sat | STrag lfittine4farl SfardciBssSRA K@&&iﬁwﬁhfﬁﬁﬁese Industrial Standard

indicating the relation with the floating stability of
QY Bd§At) whichdasl been heretofore used as the index of surface roughness results

from integrally averaging the depths or heights from the center line of surface height to
the concave parts or convex parts. The frictional force generated during the contact
between the magnetic head and the magnetic disk is contributed greatly by the area of
contact occupied by the convex parts and has only little relation with the concave parts.
The Ra, therefore, does not serve as a satisfactory index for the surface roughness
indicating the relation with the floating stability of the magnetic head.

As another index Rp which indicates the difference between the center line of
surface height of the magnetic disk (media) and the largest height of the convex parts

has been known. It, however, does not indicate the average height of the convex parts.
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As anot her index Rp which indicates the difference
between the center |line of surface height of the

wora@se19669 di sk (nedi a) and the | argest hei ght PET/12605/010529

convex parts has been known. It, however, does not

i ndicate the average height of the convex parts. Even
when Rp is large, the frictiordl- force during the
contact is not reduced where the high convex parts are

flewen WhkisRp tiilasgd, miskestidBBnaTrdeNRirih Qﬂé b&ﬁa&tlsaﬁbﬂ ﬂeaé(ced where the

a}He only sli htIy related. In rece years,

B CORYX BAY aseleMoudimastis index (;R}f faed eh@ﬂoblemgveablhty are only
tdngnitekdhibgat which the contact ratio is 0.01%in the

| oad curve, BH (0.01%, and the height at which the

Cont acln neerit Q’eals 5@% llﬁfdx(féf)%rfad@%ukﬁ)ne@@ th@%ff&rende%tween the
@%%i }—% has been adopted. A magnetic
AL hich e, ettt i1 % i e dordbages, BT 80,01 Hpmond the height
rwrvﬁn&ptrﬁ.» ébnﬁa WP fer 0
B R0 B 0 BEL ERPOR BT 601 267 & eyt .01%) - B
rlle/‘t) g %S@@m adopgedredimagnetic disk hasing thie diffirerdde iMMeange of 3.0
tn?? ﬁ%r@“%é t i 0 bF en. the conc ve and convex parts
the sur enfnso’b eﬁ%%\t’?eri RropAgs r@?fﬁb fof ezampleptorJRYA 2001-
nép2bhsed on the standard hei ght at which the contact

rati o pbetween the concave and convex parts of the
surf ade S‘F@t@'@o/gor laBagnetin resangdiog emlec{uulaf\ehuch thag a cheiptp |aﬁ Wthh the

3246 F t.h t b
o B G o BTG S, o o
sangetod]2.G td TrOsing dsesll &ty tHeReandBidt Regdtic Ny V;h%htﬂh QYftalltaffo between

ill?gStrate f@r a magnetic¢ recordi ng medi um (

ER1°3Y © ARG COpPHK ﬁﬁ‘éﬁw@f ithe anrdace i8a¥0%ecbas pecavprioposed. (refer, for
AgarhpIe, ﬁLJPSAQ%F%?&n@?e used for the magnetic

recordi ng medi a num substrates and gl ass
subst Fat 8e magnetic diskytoumaded Theheahadery l@lisktﬂéﬂc%aﬂﬁ doﬁﬁguratlon

duct f Ni -P-b d al
ﬁaxﬁlggofa ﬁfq%tﬁlgg 3 neﬁ%ﬁ&ﬁfeagu%ﬂlg& tfltcﬁél%lg iegtar Slb@’s%te for a magnetic
Pdcatdifig n{eﬁﬁﬂﬂ'(ﬂiéesuﬁﬁreﬁe %‘Ib?ltgrlﬁﬁ ng‘E dg%kl)sl\(%s %ée? ﬁ)&evalhng As the

palished to a specular sur
ﬂfbéaﬂ@éép be psad: for ahasmegmdtmrremrdfngq&edla' heuginass substrates and glass

nown | [ anor phous gl ass
%g&%t{ Sg‘t% ‘%“%ef( ci"e%n g "‘Y\“%HP‘ﬁmo“Pb%tf?ée i U forming a
Ni-8-Haised slhadfilinninta SRAGUSPEE SUGT AT } E&%
grhass substrate has a hi gh Young' Emmglc} Fﬁfgetarlg%%apl; fgehnique
wbstrate oft AlnMg alloy polished to a specular surface and polishing the produced
film to a specular surface. The glass substrate is known in two kinds, i.e. amorphous
glass and crystallized glass. Both of the glass substrates are finished in a specular
surface prior to use.

The glass substrate has a high Young’s modulus and a large shock resistance
and as a result permits a decrease in thickness. . It is, therefore, used for mobile
commodities, such as note-sized personal computers, portable music players, and digital
cameras.

Though the aluminum substrate has no high Young’s modulus, it is pervious to
electric current and is inexpensive and therefore finds utility for desktop personal

computers.
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and as a result permts a decrease in thickness. It
is, therefore, used for nobile commodities, such as

woisAsi62ed personal conputers, portabl e nusi cPEI/aB2e03010529

and di gital cameras. Though the al um num substrate has
no high Young's nodulus, it is pervious to electric

current and is inexpensive ang _therefore finds utility
for desktop personal conputers. Though the two ki nds of

substrates, nanely, gl ass substrates and al um num X
subst 'F%C{U@gl, they @, éW%B é?fn%ﬁ’é%@G& f ALY, A ¢ %‘r‘g]ﬁtf%ﬁ% epqd gfpminum
éhfbgt?é%gglogﬂet h&% béh%' &%ﬁ 10 gLk F Sprdftkiiod” BP tommodities, silicon
substrates have been known. "Particularly, the silicon
sbbisitenin daslsommbytrach/mavedgesknesuch as the hi ghness of

Young;, s,.madyl he ahij | i to pass,electric,current

and CREtGHe e aligen izt s R RlAn BRES shefE i Pehness of
Phuds Aldealds, TRt Milit§StoPaRE Elebific ShriMt hhtPthdl sation of the anxiety

substrate. To date, however, the silicon substrate has
shout thediquatieiuefan alkalpmatal acexporierned dydhe glass substrate.

unavakl abi l ity of t echni qu [ i i I .

coar sshatie: beytee B RN stiftedfes niPRlchi A8, 8 Blagtice because
SE R umivhilaliey bf at feehdi@hforofmpaiting Hrspes todb@emdss to the surface
affairs descri bed above. This invention is ained at

’ihﬁfﬁﬁf-ti ng proper surface roughness to a silicon
subst ’?ﬁi% ‘?mﬁe%ﬂog ﬂgéﬁ&ﬂgﬂi‘ti'aﬁfed% e 12;;1& .%f ﬁxest%@&%t@‘o? affifs Gescribed
magnet 1 c Tecordi ng nedi um usi ng silicon substrate
sbudeneThigi inberaionuis f Amed shamparioai priopem gurfate eoughresnto a silicon
floating property and a nethod for the production qf .
tubstraig iy cqrsequsntly RAYHING & SHRYRGTPI 2 FRegnsHE Fhgording medium

RS 8 Rllichl WERK eRVRAGHR b RUgekeAsidhd EARBHing LSk cdMenb floating
the obj ect of solving the problem nmentioned above and
poperty @esdila miethoddfor the psoduietion ofiithesdisinaty for satmagmatic recording
glgr.for med with an etchant containing an aqueous al kali

fl on at a proper concentration and a surfactant at

a propRE pFRBRSAYNEdrs ABvatorfinBEPR AllideRNREAPHithehd Sbject of solving
capabl e of formﬁ;g proper irregularities to a surface.
e

thiei roblamementom obeend peefresticfouad thatiaschenionl eihing treatment
%ﬁ&h%au(ﬁthﬁant té’cechélrrllcv %Qﬁt'al%ri]ﬁg an aqueous alkali solution at a proper

concentration and a surfactant at a proper concentration at a proper temperature is
capable of forming proper irregularities to a surface. This invention has been perfected

on this knowledge.

Disclosure of the Invention:

A first aspect of the present invention provides a method for the production of a
substrate for a magnetic recording medium, comprising subjecting a silicon substrate to
a chemical etching treatment using an etchant containing an aqueous alkali solution and
a surfactant.

In a second aspect of the invention including the first aspect, the chemical

etching treatment imparts irregularities to a surface of the substrate.
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A first aspect of the present invention provides a
nmet hod for the production of a substrate for a

wWOorR@Ha19669 r ecor di ng medi um conpri si ng subj ect PCHIRR005/010529

silicon substrate to a chem cal etching treatnent
usi ng an etchant containing an aqueous al kali sol ution
and a surfactant. In a second_aspect of the invention
including the first aspect, the chem cal etching

treatnent jnparts ir ularities .a surf.ace of th
subst ngt%.tblgya?s??ﬁt rocfrtilgp‘&f?mw Pﬁ@%f%il}ﬁ E‘Eﬁ’i ‘?rnﬁqc%‘?ﬁ’épe"t’ the
tag@edusr &lkalP soREERA NdnAHRCFbtassilte IFAHRIHS oﬁ'sﬁgh}n hydroxide and the

sol uti on contai ns potassi um hydr oxi de or sodi um
Ijeheatdaga eongentiation of amatkalh semporeshientange o h muss%rio 60 mass%.

2 1 our PR 3EAREeg) 8% e SRR InghaTREF ik PLang FER 48 iR aspects

tthesurfacsdnt iart Midsic 361TeRAE antl fike sldhdRGhaA ohdendBtion of an anionic
ani oni ¢ surfactant and the etchant has a concentration

srrfagtand fogmorent up p senegf Oclompwiietn S maskor ange of 0.1

mass %jt, 0 %oy | fi . as . [ [.on ‘s
i ncl U(}I n%ﬁ%ﬁsa%oféﬂ t(ﬁ 1212 pfélg{;%ho hgl%glﬁlrgﬂtézg]gﬁéﬁg?ééﬁ ’ Jlthse anionic
atrfhatast ione lemstrbetie Spdmisdreskléotain fidie theodfoupoBGsistingJof alkyl
of yl napht hal ene sodi um sul f opates, al kyl  di phenyl
SenBhebnesabbin SuErie, UTA Uikl Pitstisadu disulonares and alkyl
PReSANA RDsphdtesd Si xth aspect of the invention

i'ncl udi ng _t%e fifth aspect, the surfactant is a

cat i odha guthf aspecitf theithvehdoreirchating Hesfifih aspect, the surfactant is a
concentrati on of .a _.catjonic,surfactant conpqgnent in. a

¥ ﬁ%lgc o?ur%f’%nhﬁlg%ﬂ}ep e*oc s Q% 3 GOUCCOHGUM P18 pRAONiSt surfactant
IchimpbR A b pihbldf bUTiGYS fies by aspect, the cationic
surfactant is at |east. one nenber selected fromthe

gr oup Ieohsevenimaspset A ke inveniiere inpjudingntiemisih aspect, the cationic

j ryl et hyl ni,um chl ori de. an :
S o B b b s B AR Ry B inf Ryt it
lamnediti@ehiottdeUsteaigl frineetisg waitidhids RAMride A sebfyl amiiHeetate.
is an _anphoteric surfactant and the etchant has a

concer? BRtSIHD aFpeghobihsHpbYeatipe iralvding thintevewhseprshithe qurfactant
fafl nﬂﬁ%}g’ce@c Jsufr%ﬁ?é%/‘i’ %ﬂgﬁ ?ﬁn@t%ﬁao{‘ﬁ tlLa'g 2 clah?cfutﬂntaﬁ él? s anOfamphoten'c

the invention i e el g aspec
anpfhase rcompenerft aic b antgeiof Odlt mhwisto Hmass¥enber sel ect ed

fromthe grqup consjsting of lauryl betaine, stearyl )
bet aj & aaﬁa’f gﬁﬂesﬁl °%t P%%tloaﬁpaég@%itg% .elgqﬂth aspoc, the amphoteric

surfactant is at least one member selected from the group consisting of lauryl betaine,

stearyl betaine and lauryl dimethyl amine oxide.

In a tenth aspect of the invention including any one of the first to ninth aspects,
the etchant has a liquid temperature in a range of 20°C to 80°C.

In an eleventh aspect of the invention including any one of the first to tenth
aspects, the silicon substrate has surface irregularities having a value of contact ratio
(BH 1.0 nm) of 5% or more and 20% or less in a region of a height of 1.0 nm or more,
based on a height at which the contact ratio reaches 50% in a surface roughness load
curve.

In a twelfth aspect of the invention including any one of the first to eleventh

aspects, the silicon substrate is made of single crystal silicon.
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In a tenth aspect of the invention including any one
of the first to ninth aspects, the etchant has a

WO p@aitthesenperature in a range of 20C to 80C. PQI/ArR005/010529

el eventh aspect of the invention including any one of

the first to tenth aspects, the silicon substrate has

surface irregularities having_g_value of contact ratio

(BH 1.0 nn) of 5% or nore and 20% or less in a region

of a ight of .1.0 nm nore, based. on a height at

whi ch hag&&%?ﬁnﬁ‘c%spPgtt‘?fgf‘? EERAn BShding mseRd alce first to eleventh

raapieHs) elssili Qarkub M ME is ﬁﬁﬂ@oﬂ%&%ﬂalﬂﬁ@ﬁﬁ&o@f the

invention including any one of the first to el eventh

aspectl®,a jopeeenth pepset efithe invantéon nchwdthe anfy osierglilee first to thirteenth
L . thirt th aspect of the

icd%%%trt]s?:t%e;édlbtrs]tg#g8%%%18%%13{%82%1:“?I% $Frst to el eventh

aspectA fiftdoathsaspe@ it thel kgichebe fpk@vidi@%d@ sificon substrate for a magnetic

po%éarysta,llne silicon, In a fourteenth aspect of the

iTRYEHRYB SRedive) Whichds Bioyidsdends surfage thereof with irteguiptitien possessing

B3SPRG 8 t ' ter of 20 or . :

RS SF phitfe 3R 082 0 483, & 420 ARGk et 708 BB dn  rosion of a

dielght ofi 1 Sutis br atoee, hasedcormmpeight &t WiEEOHdi dagtaBEMB Feaches 50% in a

mhﬁ;h 1S ﬁgovgy d on a surface thereof with

iSPRRGUCHE IS ag(‘ig@@ssi ng a val ue of contact ratio (BH

1. 0 nimh 2Ofixfa@AtBaspR% Bf Aing Qe i i h ili

hei ght of 11. 0 nr%slc!;)grE nor e, nbélhs{?e0 lgkﬁgﬁlﬁet?%zitﬂreglgmvﬁ? %{tw’ e silicon

tshlsteagmis anadeofisingler epsttleslic®@% i n a surface roughness

| oad gurve. Ip a.si xteent.h, aspect. of, th&, i nyention

i ncl udf iy *t¥e senh; adsE © §B%6_Yenflﬁ’é ig¢lpding nthe  fd¢enthy @spect, the

isHicOR @b sbriateSik RHIE o@?{i@&@!staﬁiﬂe'sﬂ%n. In a seventeenth

aspect of the invention'including the fifteenth
aspectin aprghipentl espestiiof thainyentomimbudidg any one of the fifieenth to

t ' ik | ' th t of
BN LD OIS g b o Bhets ISR o B8 e b £o
seventeatifidlecasipespéct ¢heheS uRBhiiGH Grofdesd adbidIBER! fRTa magnetic

A ni neteenth aspect of the invention

50 or |ess. :

5?@%?3%@@1%@10@3@ ysing thermagthed ifer thequpdiatign mfdi sbstrate for a
JETAYoN r ion of a

o ML L e a0 BE B e Blesingopests

any ode teéntietie afpacs toftthe finuantier nirbvidepacimagnebic recording medium

wentieth aspect of the invention provides a magnetic
&L&?’éhﬁ‘f Ay t}].?eﬁsﬁmte for a magnetic recordlng medium accordlng to any one of the

fifteenth to nineteenth aspects with a magnetic film, a protective film and a lubricant

layer, which medium is furnished on a surface thereof with irregularities having a value
of contact ratio (BH 1.0 nm) of 5% or more and 20% or less in a region of a height of
1.0 nm or more, based on a height at which the contact ratio reaches 50% in a surface
roughness load curve.

A twenty-first aspect of the invention provides a magnetic recording medium
furnished on a substrate for magnetic recording medium using a silicon substrate with a
magnetic film, a protective film and a lubricant layer, which medium is furnished on a
surface thereof with irregularities having a value of contact ratio (BH 1.0 nm) of 5% or
more and 20% or less in a region of a height of 1.0 nm or more, based on a height at

which the contact ratio reaches 50% in a surface roughness load curve.
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furni shed on the substrate for a magnetic recording
medi um according to any one of the fifteenth to

worwetewsnt h aspects with a magnetic film a prePCEIR2085010529

filmand a lubricant layer, which nmediumis furnished

on a surface thereof with irregularities having a

val ue of contact ratio (BH 1.¢_.nm of 5% or nore and

20%or less in a region of a height of 1.0 nmor m)re,

based ,o at i t.he contact..ratio rea hes ..

S06 1 A Bl Fesdat Bhealmrce| iBTertRR fEvia5e i BbgHE [ Eqraing and
RPARILin ?fdetvhﬁ thaie pedadeddwal ithe SagndRORESiding’ @EMLM M@ording to
medi um furni shed on a substrate for magnetic recording

thedtweptigds Ry tweatyHiiish RsRefb sindat emagnaticahendyadanted o | rmord and

&g@dﬁ%@ﬁ&tﬁ‘{ﬁﬂfe hiBrdfid e%ol Fha%&‘i‘ﬁ | ayer, which medium -
urnished on & surface hereo ‘wWth irregularities

havi ngceordague thit inventiasta subkirate (&Hh ina@nétm) reobrdodlp medium using

nore and 20%orIeSS|nare|onofahe| f 1.0 nm
o160 SUbHERLE BF GTRalh SR PIHIER aneRce i At qrgperty and
%&@@Q@ By PR éha E”fftai%? t{l}é’k“&lﬁ‘é) Jﬁé)ﬁgerﬁ%ﬁ’ 8nd\a method for the
went y-second asp ct of I nventionh provides a
mg\n@tqnmfrthez gbdiratg famidie mgnetmmcmgmgeuedmrntdnapmwded

th t t di di
o t horg dEhLT aPR et RBRES- FRH TS e FETRY A% RgREPRES of the
pressht dsRRtieR Wil te86AE dppdtent 8 RhORUAlcdahand Erttfftﬁn the description

magneti c recordi ng medium According to this
givole herewrbelew suthoefesense totheacaempanying drewingdi ng medi um
using a silicon substrate of a small dianeter

exhi biting an excellent floating property and
prsfbesttiptoRostheMewimpiape fit for the ranp |oading
operatjon and a nethod for the production of the

substFl@t d Bot PiqﬁleVlﬁWgﬂ]élﬁﬁr%m}ge@bE'H?]ﬁ forwEs lytrsnaareénbodlment of this
?1 dled. The above and ot her objects, characteristic
eatures and advant ages of the present invention wll
beconBigappas side view illosisatingkis|nhapaificd 4 neg@tic hetdpart inethe HDD.
description given herein belowwth reference to

acconjf)%n yi Rd dpavRegen og.a.le?grﬁsgéeﬁkp F O G Cheygmbodiiment of this
Ixendios: Fig. 1 is a plan viewillustrating an HDD

for use in an enbodiment of this invention. Fig. 2 is

a si dBigv#tésa dlagsn foatekplginasg thegndeki @duriacragnghriess ditthe magnetic
ﬁigal@ inthe HOD. Fig. 3 is a cross-section of a

netic disk for use in the enbodinent of this

Fig. 5 is a cross-section schematically illustrating a TD-TO testing device for

the magnetic disk.

Fig. 6 is a diagram showing the relation between pressure in the TD-TO test and
AE pressure.

Fig. 7 is a diagram showing the relation between the surface roughness of the
magnetic disk and the TD pressure and TO pressure (in the absence of the texturing
process).

Fig. 8 is a diagram showing the relation between the surface roughness of the
magnetic disk and the A pressure (in the absence of the texturing process).

Fig. 9 is a diagram showing the relation between the surface roughness of the

magnetic disk and the TD pressure and TO pressure (in the presence of the texturing



10

15

20

25

30

invention. Fig. 4 is a diagramfor explaining the

i ndex of surface roughness of the magnetic disk. Fig.
W®2008/189669 0Ss-section schematically illustratiPgr/a2005/010529

TD-TO testing device for the magnetic disk. Fig. 6 is

a di agram showi ng the rel ati on between pressure in the

TD-TO test and AE pressure. Fig. 7 is a diagram

showi ng the relati on between the surface roughness of

tl'l]g:c nﬁgneti c disk and the TD pressure and TO pressure

(p n"tHe absence of the texturi ng process). Fig. 8 is a

di agr &g ST diakit §iRvahs Gt RBLVRBRHWRA tBYEHRER roughness of the

roughness, of the magnetic disk and the D pressure (in

tpREnghic disk andthet A presae (initheyprssasce oEthe teityrin®piosess).

di agram showi ng the rel ati on between the surface

roughness of the magnetic disk and the TD pressure and

BaspMeds fisrecafryihgt dig thiy Iasenioa; of the texturingprocess).

Fi g. égni s.a di ggram showi ng the rel ati on between the.

surfa (iecﬂ}@ Alkel Sting plea PFB@WEW@“@I‘]GSPXO@Q@IS s guusotropic pattern,

0 r .
FACFRI0 o Brod o TRARESL I & find el ool 258 FRs the etching
apéeall of the CHilpglaoé. I thie lapplontiondistthatemipondieeds, thesiticon substrate

anisotropi c pattern, the (1Q0) plan roduces a ) )
3 1 i Be Snfi Rt GhitigrsSimst ot ghe G0 S66CE oHaas ¢ dhe anisotropic
RidhiMgNg TRREGhvRhtibh efokmd 1 i Plla&k i
to thgne semi condugt orso,gm% héacgﬁaiﬁggﬂre%ﬂ%@?%a? 2 }ng&':rg 31@@ of this
tchargeteristiceprioperty. nSinoa Hwenatic of efiisethepyes @b migs as 1@0; e¢his property as

Wi.ng to the anisotropic.etghin This jnventjon forns,

Yol 3B, Por nermB iield SO B Mbitige Hesgulsfitien; Baricularly, since the
cllatiasicRing StrefmBAORES hbY pedtACh tdMs’ M hOmBEeRMYS @t [OR¥Ipless in
I.s as large as 100, this property as it is doesS not

pesuRiing heayy idispersin ofsurfage irtegulstititsace irregul ariti es. ‘
Parti cyl.agk ¥ Si t al j ching. treatnent .is

o et 06, NI heBHR' o8 Bl S, g
ihomogeneiy dndanakediregisy ontrol of sigfict ageuuldritREU TRk ihfeRS8d that when

The additjon of a surfactant, therefore, makes it )
%1}% I gichigg ds gerformed all by itself, the surface roughness grows in severity and

the surface potential of a silicon substrate gains in inhomogeneity with the advance of

etching. When the etching is implemented with ‘the alkali solution containing the
surfactant, however, the surface potential of a wafer is homogenized because the
surfactant adheres to the wafer surface of a minus potential. As a result, the surface
roughness is homogeneously controlled and is ideally finished eventually.

The control of the surface irregularities of a silicon substrate can be attained in a
wide range by adjusting the concentrations of an alkali component and a surfactant in
the etchant and the temperature and the duration of the etching treatment. The surface
of a magnetic recording medium (magnetic disk) which is proper for low floatation
requires the contact ratio (BH 1.0 nm) in a region of a height of 1.0 nm or more to be
5% or more and 20% or less, based on the height at which the contact ratio in the load
curve of surface roughness is 50%. This invention contemplates imparting to a

substrate for a magnetic recording medium or to a magnetic recording medium such



10

15

20

25

30

honogenei ty and make precise control of surface
irregularities. It is inferred that when the al kal

wetwhitngsd s perforned all by itself, the surfaP€r/JrP2005/010529

roughness grows in severity and the surface potenti al
of a silicon substrate gains in inhonogeneity with the
advance of etching. Wien the etpching is inplenented
with the al kali solution containing the surfactant,

C i awafer .i s .
NaHSKe g TG LRE 0 BBy R RFhh ottt or 1.0 om o
wabermayubd Sbeorafiore andl 0% qrdéwntial . As a result, the
surfac roug’gness i s honpgeneously controlled and is

i deal 145 fhsFiLifieR seksbic mhich. canple Bend; inothivinventéon, a single crystal
; o= i td apsi hi.C r e
SRR 4000, 05 G AR B i prsn

dovesonsy thias iheer ﬁgmmrl]ﬂiak&d thace Ipp@l@@ﬂtaél&ﬁﬂsiﬁg@ﬂ siRahR rl%btains the
in the.etchant. t tenperature and the duration o
tsﬁgleee?%ﬁ‘i ‘?‘?3?’? Flé‘g]{érFéYﬁgl S*#’r?gg%l?sl“&?e of a magnetic

r €COr A KKOsuBBEhBE (A8 RMntibn LSRR :

| ow f | oat Sati on requires tlﬁ%q%%%%n a tét?;{e:cgr %{fllgﬁﬁ%amfests the
iaffest theggad reoospieudusiygprartioflarly @vhemthe dimnretert thefeef BY6®tnm or less

% Qr-d ess, bhased on the hejght at. i.ch_the
B A gk 2 R or SRRt 5 )oMee dtrin A Hedtiameter of the
isab&iffie isBBbst 20wwant i on contenpl ates inparting to a
substrate for a magnetic recording nediumor to a

nmagnetii e gedisn §ritbelipurnose of sohdrsing the SR exfghe lekectromagnetic

.at 1,.0.0 in a reqgion of a heigh
affigfep B il S5 ifforlina Il Bhedts PEadibstrate fora
Asagnktic s¢dordiog nsediah (AILSLriRI foF 2 GRdpnBEC WHRY folninBi Smagnetic film,
iavention, a single crystal silicon substrate proves

oy §E4BPlS; OByt%i% SubsEateT Anfk HNPHERE JRARNSLID yaniseropy doethe produced
e ordihe B AP AR BRED 1 bhtn Rt Tg g more specific
¢hd taturing firhecss icangiee ther aasilamaghétiziom asisbstr@s elloylager which is a
subst .ah& of this inyention fo%ra n‘iagnetj c recordi ng1

FRABNEHY HRT 1ot arinted Wi cirowmisradiel gupaiionand eapbles the remanent
Rk GHkidh lad %beiqfuta}b%egl éﬁ@hﬁ{hetcﬁ}%{lﬁ?&eﬁtél ﬁgeéﬂgn]ocf) e heightened

| ess and nost preferably 25 mmor less. Practica

- relativeotpethe radialtdinsttio ef dhie amapnetic diskt ISéncs uhxs butatieofl sproduction is

t 20 Ln, recent.years, for the purpose of . o
S T SR BIE ! Bhhoe BBSoRlon i s mace
possilsle t@ Féduick ¢he Filie bRk 6£1HRI mAGIete14YePUnd _iItngPE;VH 3}1@ Ymplitude
process on a substrate for a magnetic recordi ng nedi um
(o§ {i3asition of feagnetizptignethe moisesinyl thé overwiige aharagmessticc That is, the
fdxtied medium which has undergone the texturing process (the magnetic recording
medium endowed with anisotropy) shows signs of improvement in the resolution, half-
width and the SNR and enjoys a great advantage as a medium of high recording density.
Thus, the reduction of this textured medium to practice constitutes a powerful approach
to the realization of highly densified recording.

This texturing process, however, results in shaving the convex parts (raised
portions) of the surface of a magnetic disk substrate and therefore tends to reduce
greatly the surface roughness of the magnetic disk substrate. As a result, the ability of

the magnetic head to induce adhesion thereto of the magnetic disk is exalted. In order
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for exanple, on this substrate and inparting magnetic
ani sotropy to the produced magnetic recordi ng nedi um
W@ pghetes devi ce) has been in vogue. To be nOPET/JP2005/010529

specific, the texturing process causes the easily
magnetizing axis of a Co alloy |layer which is a
magnetic |ayer to be orientedipn the circunferential
direction and enabl es the remanent magnetizati on and

h guareness .ratio in the circynferenti.al directio
PR BEHRRERE Rt o e T e PR it Petesiiay, tf the surface
rbwphABGRtrigdIf cdkitrolRidGR dpfienisidt put of reproduction is
enhanced substantially proportionately to the remanent

nmagnet 3B tesiyred medigmptheecontnss rasoe(BED 1 Ogun)cian a tegionidfm height of
thy etic | nd . loprove th 0
N T L e S UL

a6t érriessoverwrite characteristic. That is, the
textured medi um whi ch has undergone the texturing

pr oc edde teparegddngtiim hap theragiln giagnetizing axis thesepfriented in the in-

ok h < . tin .

PSP & ABORSntld BRI P ot v v

athgaetizage axds tlerenfdirienmedfin hegdircuaderediiaiglifeticn thereofhThe medium

the .reductiogn of this textured nediymto practice

8Eﬁ§% ?%Pé&ﬁ%ﬁ povgriiEne laﬁfiawagc e @aﬁli?énf%aﬁrlzﬁlatammféhe Co alloy
yannay dRNsHehte@dn RS Qﬁgdtféﬁ-veﬁﬁﬂa? td s tpien gl‘}férr%l&ﬁﬁﬁv of this sort is

however, results in shaving the convex parts (ralse
salted; ‘@nesytical metimnstir f ace of a magnetic di sk substrate

and t reforette s to reduca{grea{il%/ the.surface .

r oughne§s*8Y P82 ﬁ’é‘?tfcc_re&f’ % ABS pRIpduCing, dgv1p%§@pggetlc disk
Hbﬁc@mdslaﬁbgt@ﬁ thd f-pRAS Blclfint € &dl rdcentl RAKC BoRANGS R characteristic
thereto of the magnetic disk is exalted. In orderthat
PrapeitieRt of eifle neeftiogh medium nhavel ibagn | sot nharised edsorte, piomise the

[ a . urface roughness be rigihdly . .
aRRERRIEO R Bl ol PR AQAPRTETE Bk S et medim
doey act néelt io0ufidiirzd .aOteRttkink Npracése Bevausef it dbRRIk@GNhe Ofecessity for
1.0 pmaor nore is properly 5% or nore and 20% or | ess,

gﬁgnttﬂgefl@. 5@1191 MOERALIZIAG, éXl&.rﬂf ﬁ@o/glgrall.og.sglyerrﬁr-e the circumferential
?ﬁé&t%edlnrfﬁg R/ngglaﬁleaiﬂga Isﬁxga}d yoﬂﬁﬂﬁ%tﬂe&ﬁipc% Iﬁ)xfe%uring Jprocess, the

ereof oriented int ane directron as surm
tomacttrhiso (Bidtl.q ina) in dveglom aflal leyght @f €10 dasr tdoee masti Bey5% or more

ma(?gqqﬁl zi%g axis thereof oriented in the
e r‘h‘oéll tial direction thereof. The nedium of this
sort  iThe GRAdRHC Ak 'dtQ\F]igé %gé‘oarlﬂflig'yﬂémﬁis IRBo&aRt %f his invention is

magneti zi ng axi s of | ayer nay be oriente

furnished aiithethei magnetict diskaimentiondrt apdane. drivee pae dousuporting and
tdlhl{lf?ﬂgstglrstmlagnetic disk, a magnetic head adapted to record and reproduce data for
the magnetic disk and enabled to afford floatation in an amount of 10.0 nm or less to the
magnetic disk and a head suspension assembly for supporting the magnetic head.
According to the magnetic disk described above and the magnetic disk device
provided therewith, “BH 1.0 nm” is used as the index of the surface roughness of the
magnetic disk. This “BH 1.0 nm” represents the value of contact ratio of a height of 1.0
nm or more, based on the height at which the contact ratio on the surface roughness

load curve determined by an atomic force microscope (AFM) is 50%.
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called "a vertical nmedium" The conventional magnetic
recordi ng and reproduci ng device (magnetic disk

walewsae)pshas adopted the in-plane nmedium | n rBCEM2005/010529

years, however, the characteristic properties of the
vertical nedium have been so enhanced as to prom se
the incorporation of the vertigal nediumin a nmagnetic
di sk device. The verti cal rredi um does not need to

under a tur i r;,g roces ause I. bvi gtes t

necesgﬁis ]#%Xl(g n"bgf C8’§ I"’V?/n é‘n@‘f’ q%l& a‘i?h tge(ﬂmum of
fib&rafion @rﬁ laOpeglomy F ldviﬂ floagitieh " CBYTRLABAing! theishEEdd Bdughness of a
In the vertical mediumof this sort which requires no

ageeiic disk fr aciossst “BHd .G omt at e level inthe Bange. f Spjo 20Poait is made

r&iebq%h dﬁ)ﬂ%&}ig ltlgih;éreg&e Ooﬂmé %fe{:%magligﬁ%gga‘%?%s 0/1?1aracterlstlc of the

ﬁragmtd:l digk bid Sdeufe REROMIlTERE fohtatlbs eVl RAéd €2 dnSount of floatation
rnished with the ma?netl c di sk menti oned above, a

8 ‘?Wénﬁgéﬁ"t‘c hend is apparil antP - anm erlessi ng this magnetic
di Sk ﬁeMv‘é tlil?'?‘%l d td%%c fb%d %tgltl ‘ﬂﬁl esgférjl? qgﬁ)%ct to the

dat a e nmagne ena
éinbadhaten’o thelrefof,anaraeipl.thé apf)hclaﬁoﬂ afm ﬁragheiﬁsdltslo ahﬂlet magnetic disk
and a h ensi.on .assenb| y

%:e;lt)f{oﬁfgdtt Iyl ﬁ%@%? 4@5‘8 Qr% dhsreinafter effﬁ% % as “HDD"), with

P@&@ﬁéét@,tﬂéaﬁ@%hg@a@pé@ge and the magnetic disk
devi ce provided Therewth BH 1.0 nnf is used as the

i ndex Thé HIDB, ssmlﬂwsueteldaughgeéslsomrmhbedmgha iczsed] Z khaped like a
This "BH.1,0 nni represent.s the value of c act

taenfal e pPT pnBR MBSl e uBBOuR (oh ey disned with a
P4ty bhecreweicht chsatang a9£bt§ci‘ﬁ> e\ 186 Bpp R $PBRAS of 1Radse.
curve determ ned by an atomc force mcroscope (AFM

i s 50Fhahess 12Ehelds ere twamagngficedisksclér (oalyaeriecef themishown) as a

I‘n?&rresrfc !)ljdﬁ glfeﬁtuprg agp f,!fﬂt? 6{1’%9{139%3}1% @FLFJ% @8% for gupportlng and
FRRHR@S Snaghetic diﬁﬁlwl@tphfraﬁi*fysdf 8dgndtic héuds ervirfgHolwikemAll read data

at a level .in the range of 5% to 20% it is nmade
fmér Blagnetis disksy Pefariseresprnal 2errupperting faese magnetic heads freely

ﬁ{o@&ﬁl %ﬁ%{@; o tﬁegﬂ gﬂg‘tﬁceﬂlsl?{gé gf%g | csbtﬂ' rﬁot?ﬁ' pﬁé?g{la er referred to as

magnet i ecure abrlit a
iéV@M’\Mﬂérfot i'tﬁatmgnndtpdsfmfningafhabamnage)ﬁssbimblymag‘ampIl@ad mechanism

7 Bt 4
S iditing T magnelis Beanah a Hlotsthi oS cieB gt from the magnetic
HRRPSRdr tﬁ@nfagﬁ‘etﬁrﬁe%ié H@%tm&rb@rts ®he oRBTRISY pé gtr:ﬂgle{jliess ﬂf the magnetic

application of a magnetic disk and a nagn
disks, and a substrate unit 21 furnished with a read-write amplifier, etc. constituting a

processing circuit for a recording and reproducing signal.

To the low wall outer surface of the case 12, the spindle motor 18, the VCM 24
and a printed circuit board (not shown) for controlling the operation of the magnetic
heads are screwed via the substrate unit 21.

Each of the magnetic disks 16 is provided on the upper side and the lower side
thereof with magnetic recorders. The two magnetic disks 16 are fit into the outer
periphery of a hub (not shown) of the spindle motor 18 and fixedly supported on the
hub with a clamp spring 17 as well. As a result, the two magnetic disks 16 are coaxially

disposed in a stacked state as opposed to each other across a stated gap. By driving the
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device provided therewith to a hard disk drive
(hereinafter referred to as "HDD'), with reference to

wo b@sdredd ngs annexed hereto. The HDD, as il | uBtT/amn20e5/010529

in Fig. 1, is furnished with a case 12 shaped like a
rectangul ar box open on the upper side and a top cover
(not shown) fastened with a plqrality of screws to the
case and adapted to close the upper opening of the

ca The se 12 holds.therein two na etlc i sks 16
wﬁ9 or 5§ hedie JHAsRtC g}éﬂ% ﬁﬁb%’é’ﬁgé ec? Ab2 stafed speed of
&fﬁﬁi tpH, £6F e%d% € &Btcﬂﬁectlxﬁa 86t BRofhyg part for

supportlng a rotating the magnetic disks, a
pl ur alCh¢ garohgerasgersbiy22hie adsvidelwiting bemng:z& fixaihoh the &ddttom wall

SR b8 AR BB e DR BRAE, 18 arns 32
Tl A pat8lld] Qo thE sUrR@BE b ﬂledfh%%tlé thk@ 1\5%@%@ %b#o%@&@ leach other
(hereinafter referred to as CcM) for rota

mmsm gefied gap Iaed extend, agevells ﬁ@n‘bthy bearm%xﬁ@ inf thecsame dlrectlon The

aiER g2 iRl s R et R 3 Er e shape of a

w‘sﬂﬁhﬂj’z deformgbletslendbepldse. hmeesusgefﬁdmtxs ishormetd 6f AR spring and
ﬁﬁ;lpherles of the magnetic dis and a substrate

baspl fegmnad Hecgeak i md&YrS@anahdmgeora%miw tq thedeading terminal
GPARL A dﬁxgt.'iﬁ %dae)ﬁérﬁﬁﬁg_?otﬂﬁ gﬁ% o t'll‘l-{ o§us I{Sﬁ)(hg r HQyE\#Edmtegrally

reproduci ng signa oW wa r surtace
fdimed awith 2, corfespamplingdarensnift. oThd @rmg BE a&iﬂ?MléZéu@Bnblms 38 jointly

rint ircuit bogrd (npt shown r.controlljn
g’ﬁ SP%Pﬁ SYSPERFRN. el g diep Sﬁ@&ﬂ%%@@g dhs mpgpets be fa a%hlemﬂy form a

IS RnSioHRAbdentbly. Each of the magnetic disks 16 is
provi ded on the upper side and the | ower side thereof

wi t h Fegmef the mwehwjhcesls 40has ﬂlsnstrzrtaay ireFige 2disgeevid&l with a slider

fit.int t h

40t & BBl Fostend§ i o4 e poad e 8 oyt b fppgrinal face
OF tHe didel an® uSEY K6YIrebdrdiis WRI tepréfucthg’ &2t hnd Ishﬁxéd’% a cymbal
magnetic disks 16 are coaX|aIIy di sposed in a stacked

mrmge‘lhgh&ppwiseutheolee@@g teronioal part ©f she suspendon.gadn eagh of the

e PCRE BF bR B L dbochiBuby O ERARES  t pgpete cik 16

fsagxeR¥@BPtke rdsilichbe oflihcaubpeRion 38! MBuddg they d}%féﬁoﬁ th&gnount of
carriage_assenbly 22 is provided with a bearin

flpatatioroef thaanagsetio headsI40 reletivhto thegeagnstiadiska 18 i8'set at a level of
P B MsOf arms 32 extending fromthe bearing. These

arns arelald in parallel to the surfaces of the
magneThe catriafs assemdhd22rag ilbyyprassedn tRig. el éhprivided with a supporting

frame 45 extending from the bearing 26 in the direction opposite to the arm 32. By this

supporting frame, a voice coil 47 forming part of the VCM 24 is supported. The
supporting frame 45 is formed of synthetic resin integrally with the outer periphery of
the voice coil 47. The voice coil 47 is interposed between a pair of yokes 49 fixed on
the case 12 and enabled, in conjunction with these yokes and a magnet (not shown)
fixed on one of the yokes, to form the VCM 24. Then, by energizing the voice coil 47,
the carriage assembly 22 is rotated round the bearing 26 and the magnetic heads 40 are

moved and positioned on a prescribed track of the magnetic disk 16.
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across a stated gap and extend, as well, fromthe
bearing 26 in the sanme direction. The carriage

w@s®emisey9 22 is further provided with a suspenBCDIP28&/010529

of the shape of a resiliently deformabl e sl ender

pl ate. The suspension 38 is fornmed of a leaf spring
and has the basal term nal thggeof fixed by spot

wel di ng or adhesion to the leading termnal of the arm

e | nuIBSARP CREPHUR 75 FrREwdt EhohaPnS! Biamdeds the botiom

Tl GITtAS o8 12nfhdidigosasRensi eﬂ&e?&tér%dgs'o\ftﬁe%g%&utl %g@s 16 and
suspensi on, The head suspension and the nagnet|

jtesrd| xtengding fomehe leadingdamiionls af ﬁmﬁnllsyens&as B8ofWhikethe carriage

g?%@ﬁﬁ egZ I?se ?qjac’ﬂnlés ngc} Jthlglzp%gi&lﬁ)gt zag@ggﬁ{lﬁ%%e%ye magnetic disk 16, the

teGt Bngyledgaged ap eh@nghprdieatbred tin Atk fafipisd, Q’Jbsfecﬁl%ntly ulled up
terpinal. face of the slider and used for recordi ng a g

¥ Shotakingigng af the rama faces nd eeblesl t @;mdahe Bpgnetiy heads.
di s po%?d%v tfe %ﬁgréég%ﬁcﬂé@q 6Liff rtﬁr'rgalgﬁg i&)]gﬁ%e e&grl : 1ntd|%aﬂ|,¥)&ljlodv.

suspensi an. t he

| oad H‘hdlm@ub’ed disk\Wey gk itlherased ihdle 3fs proeide@enetd substrate 50, i.e.
s exerted, by the reS|I|ence of the susgen3|on

sSS‘ICBBrSP %jf%glee%ﬁngtq Phmn ethiglepesstangdflOringhes 429 4mm) in outside
dpenaBINetd ﬁrﬂ%@@? t}feosdbgﬂr%é 8’6%21@ %n&%}goﬁ@g éﬂlﬁ:aldétﬁﬂﬁﬁ treatment

16 is set at a leve nm or e carriag
asmg bl epchaft cagaininiglest a'cmbeuk alklalFchuudn andsa lsmcfa/dtd&d In the case of

rting fra xt endi n omth ari
S e R P 5% B SRk A B e furhr
%uw bid A0tekt I C P
SR04 Lot p g Fne B Rk A) MMk Ol b, ot

hargglﬁltlﬁ@t i \sr reghidlsi the qxpsition yofudhe Hextheing irecespdn Itbehsequence of

o RN R MR NN T —

prubseghd the dre&y oGk lt&ﬂum% PrdcBasmdvink ehemntd] @tcﬁﬁ%rl?éatment are
%not shovvn) fixed on one of the yokes, to formthe V

ath agegabley ener gi zi ng the voice coil 47, the
Car ri %’gf" r’%gec‘ngtﬂp&}é gikali i @foﬂt ?o bEe© d)qlgal%ehCF 612 etﬁ“ n‘ggZ npotassmm

I'C hea are nove

hth‘omde raint eoldmnﬂqldr@ﬁdé he ussgeeThe c&ic‘éhtrétﬁ)n'rcff&hé 8lkBli component

chani sm 2 provided with ranps 51 provided -
?‘Fﬁg&ﬁ’a& PEHARS PL%‘fe i§ fiotheganget 14a$0dpassys df thecopegntration of

9% 460, o 86 19 FRAO LSl 00 b
s’lspbi@gmﬁeomom&.eidgﬁﬂlg mdmefested aichide silicon surface from being coarsened.
Conversely, if this concentration exceeds 60 mass%, the overage will result in suffering
the etching effect to proceed unduly strongly and preventing the silicon surface from
being coarsened with satisfactory controllability.

As the surfactant to be contained in the etchant, any of anionic surfactants,
cationic surfactants and amphoteric surfactants may be used.

As the anionic surfactant, alkyl naphthalene sodium sulfonate, alkyl diphenyl
ether sodium disulfonate or alkyl potassium phosphate is used. The concentration of

the anionic surfactant component in the etchant mentioned above is in the range of 0.1

to 5 mass%. If the concentration of the anionic surfactant component falls short of 0.1
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assenbly 22 is rotating toward the position of refuge
out side the magnetic disk 16, the tabs 53 are engaged

wao oosheesanp faces formed in the ranps 51, subBerjuE003/010529

pul l ed up by the inclinations of the ranp faces and
enabl ed to unl oad the nmagnetic heads. Now, the
magneti c disks 16 in the HDD w4l be described in
detail below. The nmagnetic disk 16, as illustrated in

Fm@ss%?) thé Shoape dad rabult hn %@%%kaﬁlg SEQ‘(I%GI 8%?8@%1 of @ wafer from

Ilcg’g substrate rreasurl mmin
e, dREeLemized; apd) the nSlbmns isaifacdi fort deingTbarSdnell akdinogenously.

%orfv@%eﬁ/%‘ Hﬁthfsacto%cgngr @ﬁ g%{]e%lg%gt?%%ﬁ?% élr%rge%égh;guqtgm rendering

at me usi ng

at aaﬁﬂiczuhstomummndmﬂ V& thohh n
t h% sur f alggice%mf;a%tlélﬂts%%:s%l ?%?gelgéte

Ip?e? le%]se dtHe glcq%gygz fsurfastant, ulndel gtmeethylt extrsring chloride, stearyl
{i{igﬁﬁ?ﬁ&gﬁg}%@?gl}ﬂhg&? §teé§§ P %ggagtgﬁ%ﬁéﬁ%ga gJi %g::ngﬁntratlon of the
tcAtEontie sunfiadtang cpmPonSs in the tohthaSCABRISIRA %Eoﬁpm?ﬁ) BfNhnge 0f 0.1 t0 5
BREERL LIt e o eriiation i thegatinu abaciand sompoaptiefallofshort of 0.
R % el SHdMAgP WARERSyIA R g&%@nﬁiﬂ% :ﬂ]lef %\lgfagzta &E}Sﬂ@la&om wafer from

treatnent are bot h accept
§61F18t thOngZ@é arh e rSEld:on nsurfaee efv6habding pﬁia?s%ﬁédl "Momogenously.

? ;agd sodi um. h dI‘OXI de are usable. The
concen o R CRfCepiation exeeedscomaentarthe ionerape vall césalttin rendering

itelifficah esl wakoXg] ﬂe?ndv@ tﬁerk%tlf)ﬁl@%ﬁrf%tar}t &9 s6l9 8‘171’)3 ieﬁor t

t he concentrati on of the al corrponen
of 1 Addhoamphetesin cntfagentautylrtesiihd, stdary)RvARE b Buky1Himethyl

f b fu f d dth
B D€ REL The Fhallio ok dhe aniotecs relaontycomgonent i the

etichant mmmuenéd aidverls axeRedseSeF dTRSS %0
result . uffering the gf%:hl ng eff&%s%o%?%ez‘%’eg&d‘&auon of the

amphgt 9“"3 {sqr ng cgmomré\fel&ﬂ Shegt ofi@. 1sinbistig rths shdreuge will result in

Do) 0 PR BRI SRk il bowamenirasesnd e silicon

Q%@C@ﬁohabﬁlng aﬂf@tsemfed éhﬂin@geﬂbuﬂlyr faahants, 1fOcHlts 'cBHée‘fl Jatl%lsexceeds
?s as tgﬂts and a hoterlc surfactants may be
Re2SY T OVEIaBy Jtlanepult dp wondering it viffionks ‘rsodeamand remove the

ahipHoeras @irfadlakiy/dt adduegeﬁﬂ&t her sodium disul fonate or
al kyl _ pot assi um phosphate ¢ used. The concentration

of t hEhegiFlant megtmﬁealcabam isqaN OOt ai liﬁluldT@n@EFalﬁﬂ’@‘in the range of
ﬁf&téda@ecif bove is e range of O.

i temperature fal s short of 20°C, the shortage will result in suffering
the etching treatment to proceed so slowly and fail to satisfy the expected productivity.
Conversely, if the temperature exceeds 80°C, the overage will result in suffering the
etching treatment to proceed very rapidly and the surface roughness to be excessively
exalted.

On each of the surfaces of the substrate 50, a multilayer film is formed by
sputtering. To be specific, on each of the surfaces of the substrate 50, an orientation
adjusting film 52 made of a CoW alloy and having a thickness of 10 nm, a base film 54
made of a Cr-based alloy and having a thickness of 10 nm, a stabilizing layer 56 made

of a CoCrZr alloy and having a thickness of 2 nm, a bonding layer 58 made of Ru and



10

15

20

25

30

to 5 mass% If the concentration of the anionic
surfactant conponent falls short of 0.1lmass% the

weh@stagsd wi I 1 result in preventing the surfackCT/JP2005/010529

potential of a wafer from being honogeni zed and t he
silicon surface from bei ng coarsened honogenously.
Conversely, if this concentratjpn exceeds 5 mass% the
overage Will result in rendering it difficult to clean

: L onj factant at .a su nt )
ST, R8T S P ERERB oy sn v
direlsnéssof ¢ hinat, iadé a psdteetivel filhy 67bdy bt BB YrdMaSHe0! ﬂhﬂ%ness of 3

0

or_st :@%I am ne.acetate is used. The concentration
{111R 2P BRd equentiallyrin the erdprymentinned n Fustkereow themprotective film 62, a

TaBYid20 A8kiab P¥BloForl I etkE o& %ﬂﬂﬁnoéomg)'rc)gleﬁtol%%?r%%i i;g%q{lg];% lubricant

the concentration of ‘the cationic suartact
fim &4 kaving a dfickhneds ofilss®h the shortage will result in

pr eve:;liit?l tgﬁ surf ace 1;i)otent jal of a wafer frombeing
horogeti B Puliepts o & paesic ot & mggndsis digk 16, the individual
GOk ERNREeHORNERNAH flushndR %ﬁﬁeﬁ?hé‘es eEti&QgiwsFﬁib?dergaﬁs fixed as

concentration exceeds 5 nmass% ver ag
ineveldpdestesn §ppeifienllyt theuotghneswakihe amtivideaiosefatdseare so formed that

Lop) fact ant . t . As th
R NPT R Ml R SRt ) T P of S gF 16 avmprmore may

diall i ey bange roft 394 | oramibReeai<hob biS1eWs Afdsed BE the heicht at which the
concentration of the amphoteric surfactant conpor%ent

iCRNRRerabioc P fite FusfaceoioughrasoVend curive detrmimedgwithfanOatbmic force
SY . oconecentrati.on of .the hoteric ..
gﬂ?%gct angglz:o léﬁn/f@‘ fgﬁ? 4 WSP{’H Sirfages q?fa oftagtietic disk 16, as

shhotiategeinliib] 4,rlesulthe tosPs@NiOnAll 416ast beths Wide&Rtace irregularities in
gli?ten .dal of % vva{ler f rom bei ng honpgeni zed and the
9 SeHAnSPArRlURl dofthe srfasen gt theanagnetia dintry Bdbinsthy range of 5% to
CoNVETh i ' : | 5, mmss%.. th .
SOT LR wikas Itk bl S0 BEEAAEOENORNE KT S ol a height
ahd.¢ emmrelnbteﬁframmthetcemﬁen li(ﬁjel teLk@ﬁ tadAtpodition o UGS URMheight of the
tep. . T et.chant. .nenti oned apoye is put to use at a
??%ﬁf*as ?‘Z‘Vr‘?ﬁég@ﬁ Skglei‘%*qlﬁgla%‘ﬁtf ig 20 to 8COC. If the
t enpemak Woflvdxal b i @ifacObr ﬁ%nga%r{%ﬁc R %}ﬁ'%g laklire a out 3.0 nm

result in suffering the etc reatmnmen procee
gpheighinpie lomy fThse canveaes, sliying Hbe empiactt with the magnetic head, are

i\ . Copversely, Lf the tenperature exceeds
R Y BineaE SRRl e Thes. e SGAORGH  ighciones cbers wave been
Sutaaintivlly déterrpihed 68 ¢he/iisk dfaRé tHebrphd: (hRGHIHY gfﬁ?rhagnetic disk to

roughness to be excessively exaltéed. On each
undpeeadhesion of e slides of amegBic headi gavieenedrbyfthé noitsct surface area

f)ledﬁEte B¥ween the slider and the magnetic disk surface when the convexes are
depressed to a height of about 1.0 nm.

Examples:

A Si substrate measuring 25.4 mm in outside diameter, 7.0 mm in inside
diameter and 0.38 mm in plate thickness was used. This Si substrate was a single
crystal whose surface had a crystal orientation of (111). The Si substrate was polished
to a specular finish Ra of 2.3 A. The samples were subjected to an etching treatment,

washed with a cleaning fluid having aqueous ammonia and aqueous hydrochloric acid
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-taken at a position at

sputtering. To be specific, on each of the surfaces of
the substrate 50, an orientation adjusting film 52

worawe/ 106658 CoW al | oy and havi ng a thi ckness of PADJI095/E0529

base film54 made of a Cr-based alloy and having a

thi ckness of 10 nm a stabilizing | ayer 56 nade of a
CoCrzZr alloy and having a thi.ggness of 2 nm a bonding
| ayer 58 nade of Ru andhaving a thickness of 1 nm a

e R R T

camponerfiadd hirvsurfhcant BoBFRRES caiftaiBed R hb %tdh@ﬁt”ﬁﬂ:lr concentrations,
|5Eque tially in the order_ mentioned. Further, on the

gETPeRtirg and the qighing sime. hhghlag shows the data obtained of the
I d .t
Sl 5EeLEL ehRRod, W BAATRRNNLy SRR  cnuin

forma | ubricant

Ipnodebe fh&asdmchlﬂcmsffor the teegriag peocdbsSweRrastshewAB@RERY.| The abrasive
di sk 16, |nd|¥|dual syrfac s t hereof have their
86%%‘@%%‘“? Fhibg sint wersetipmong pbrasixe 6F41’é>°eblaVﬂ%@&90 of 0.15 pm.

fI'héﬁs‘ﬂJ 5 wa®\ded El?)?’év‘?s% atPEES bF ?@lrhly ?xr ?K%HQ(? JF t&g seconds

the in VI dual aces are so rtorne valu
(BF iog thnithg start eff the pdgiess . @s poihslhlag rtq@; a) mvom’bn fathei Q:ﬂjiolyester was

e 250 bR S s 31 A R lcr MY i P Foianal Fequency of

ﬂ:lwmlélckval’s akt &t 600 e Sl%éfcﬁ’ékewfi@%ﬁteﬁﬁ§a r%%fcl%vs%vmgs/mm The
determned with an atom c force mcroscope (AFM

Jenxessingefareripxaredan the tdpecwes st at BO ke dh26iN). dT Isekprbﬁqassmg time

I in Fig. 4, have the cross-sectional
gfaggégcagﬁb %O%g ‘'sk surface irregularities in the

sect i @hs spdscel shape 6fthe hrghetd dgewadletbingnsREVLBIL 1 @Ixﬁxlf) with an
16 faII in.the range of 5% to 20% of the areas in th

pLomie fyee RUSTRRGAPRAYITh the(rpngeed detarmipafionzet af Bb;smm Hhum and the
ﬁﬁmﬁelhﬁ' Q84 1REs A BNy V%a@teﬁltl]&hg #eotlﬁlﬁr} C&?é nat oﬂ%{/er% subjected

sec
it a 3084 phodehsing q)ialm-lﬁle (wdilet & magbethi X edidSY) aﬂ'&l@ flat-on (order = 0)

es of th face of .the etic di sk which
ﬁr%iﬁ ﬁfgy Astuese f?f ‘ili?ﬁwcPlﬁp“téP%Pfgﬁ’@ ICBWE: These
conv e’I‘ﬁ&saﬂBIe‘s RPerk NBbRREAG! thW FH_ Tt@?%sm&e HeC olﬂgadof rating the

are depressed by a size of sone nm
Aikity oihde ra@gmec Idasketomémnesaxﬂllsmamt iTilel tystcttetvmemsa@cﬂomﬂhe TD-TO

Rt B e PGB, SRR 70
beradcied tmmfd\%ubm puep ¢9 'ﬂia@"ébula Ubkacte %@s@r@rlﬁgéﬂé% chamber

bet ween the slider and the nmagnetic di sk surface wh

indboub A\destes Bhe C]@Pélpi??és7§éwdt3€)8tégﬂ1%4 dispossd therein artl ’(hls stage was
Pfvided thereon with a spindle motor 75 and a supporting post 76. A magnetic disk 80

as a sample was supported by the spindle motor 75 and rotated at 4200 rpm, for
example. The supporting post 76 had an arm 77 and a suspension 78 attached thereto.
A magnetic head 82 for the test was supported at the leading terminal of the suspension.
The arm 77 was provided with an acoustic emission (AE) sensor 84 for detecting the
degree of contact between the magnetic head 82 and the magnetic disk 80. The AE
sensor was connected to an oscilloscope 85.

In the TD-TO test, the magnetic disk 80 was mounted on the spindle motor 75

and rotated at 4200 rpm. In the ensuing state of the testing device, the pressure inside
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Exanpl es: A Si substrate nmeasuring 25.4 nmin outside
dianeter, 7.0 nmin inside dianeter and 0.38 nmin

w@bk@sa196hd ckness was used. This Si substrate WesST/aP2005/010529

single crystal whose surface had a crystal orientation
of (111). The Si substrate was polished to a specul ar
finish Ra of 2.3 A The sanplLqy-were subjected to an
etching treatnment, washed with a cleaning fluid having

' hydr.ochl or.i.c i das mai .
TR0 EOUS 0T SARAALERNS: DTG EARE TN e magne
heddbB2 stlaivet foethalntegheticdisp onetdweand. T enis whilactha®utput of the AE
conponent contained in the etchant, their

CHHCE YT BET SRt vdihc thenepcillasprnead i eThm@uipht of the AE sensor
. . 0 e

S0 9040 OB 15 AP EPN LA b e s

dlhistratedriol Fig. \Genllas fast indicatey thatthe smgndtivcheadrudintactedshe surface of

for the texturing process were as shown bel ow. The
A5 mespuiogay  LOCluR T 8esthl E1 P ips ierCatha doprdown (TD)
pkdsamt e grains having a D90 of 0.15 nm The slurry

was added dropwi se at a rate of 50 m/mn. over a
peri odVhgn tthe pisswrelsingide othet chamberst7dr twasf subsequently increased

SORGERT,, 5 A2 (Bl e FBRt of S HE SR ipndte or o while

Vélien thie pissomd méachedl Becet@inalevelNdhe hoREUSRE Y¥ubdelFell. This fact
di sk was set at 600 rpm The disk was shaken at a rate
mdsl% fsz HgsmagneticThrad pepineBeatad) from she anensticgdisk surface. The
o ) i td ]
pRRRnERRERY R Wl 9.6 Ny R OSSR T iernc
breiyreet ithe dIG lpresausre d@ taad nthe D (pRessu@HA1(ED - 1A) wak trépoated as the A

BB oo b bt Horgiingite TH TSI e T pepursd and the A

pFAUrk 08 SefRtredRPas thi §OlRbAegesUl ting fromthe
determ nation were subjected to a filter processing

pl ai nIfistnotest ffem Eigl7j m thetabsétcarnd the texnhding proadssoin is necessary

ordet, =,0) befare they were used for. the conputation .
WP B, T4 e B 0% ok T ccdstafe b8 restinp ghiave of possibl
opdiclohastidad tlly b0©. ORhEGF 185, WaehBe YBA PO nhi tiyY s@ller than 5%,
t he magnetic disk to induce adhesion. The test device

thecED osessyngcloppnqiaiecessse inaspite of aidshrsasenintthe surfisampeghness of the

AN j [ «.Jhe chamber 70 .had.
T (R P
tieealjiliys sl irgiuca sidiesihés diveeded. tAs abruilt,0thd FHeRbmdhdh that the
chamber 78 h?d a, stage 74 di sposed therein and this
glaggglcvggg fails to float from the surface of the magnetic disk even at 0.7 atm. takes
place. Thus, when the “BH 1.0 nm” is smaller than 5%, the surface of the magnetic
disk is flattened unduly and as a result the ability to induce adhesion is exalted and the
frictional force generated during the contact with the magnetic head is sharply increased.
The possibility that the magnetic head will vibrate, the recording and reproducing will
be deprived of stability, or even the magnetic head and the magnetic disk will
eventually fracture may ensue.

Fig. 9 shows the data of the TD-TO test performed in the presence of the
texturing process. In this case, in order that the TO pressure inclusive of possible

dispersion of data may be set at 0.7 atm. or less, i.e. more rigidly than in the case of the
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provided thereon with a spindle notor 75 and a
supporting post 76. A magnetic disk 80 as a sanple was

waapporded by the spindle notor 75 and r ot at edPGI/JRRAGN10529

rpm for exanple. The supporting post 76 had an arm 77
and a suspension 78 attached thereto. A magnetic head
82 for the test was supportedigt the | eading term nal

of the suspension. The arm 77 was provided with an

SOHSL LTI o5, B 2l R 50 0ok peve. s

ARG metdddréth Fg. 81Q. thdhihe AEpRSdts® C s&aaern niesdses nhﬁlegnthe ability to
oscill gscope 85. In the TD TO test, e rragnetl c

Bugeadhesion deeraligdst he spi ndl e not or 75 and rotated at
4200 t; «
t he prnggl Sécgsdfn eregﬂfs fnﬂ;ﬁsc%% 1ﬁd1g%te tﬁgt %3?§%thﬂ§| 8811 9Cnm” as the
surfhce edugimdss dfetha megnetiodisk lapalaiel 0f15%f ort Ihereﬂp@ﬂelﬁlaﬂy at a level
h 82 relative to the magnetic disk was | gwere
Pﬁ?”g RHNPrE in theepraienge of f IOHUTIDEPIEASO 198@*‘&%8““*’13 to secure the
§@35‘1'11§39 B?Qhé\"ﬂé)g tatiBf di‘“st‘ﬁlelﬂl AP e8P ynkibe t}%uﬁifﬂlrgsp tcﬁea reduced
sensor suddenly |ncrea mhen the i nterior t he
pmmne of 0 déetredevan @'dlenahenarpomw fleatation bf t.hstm@neﬂc head is as low
EQ is fact indicates that the magnetic head
gé’fne%r ¥We surface of the magnetic disk. The
pr essuhen, defee b 1esvial foatiSinldage té’é@swb’ss SrBEmdd 8with the - object of

touchdown (TD) pressure A. \Wien the pressure inside
tefermininghthe mswws aublsseneeeof Ithe ipidupasied lobricent sudtgrial by the

engj_ne
GGt At Rt SRR R Bt B8 AEETRRE e gf the magneti
dBktigilirgeevsimilariyetontheSgretvd test) ol @Riirlith; edfl magﬁBtﬁ disks having
fact indicates that the magnetic head again fl oated

flitfonent HRagniydes: pic “BiskO aun T andea uniferm sizsafr k0 desheGSetimm size)
the d
Hecd Pyt CBaliPOr B BRI 25 R In 4 bRl SHINGIR rorating a

po@Xstpne add (i opetionst feapipt fd wdoddinge Blepmegﬁaﬂlbdie@d inside and
The, t est etermning.the TD pressure A .the T
phiside Gﬁ% p%naﬁ the wagneticdisk was repeated oflde reéalr%n%&t Otf [t test was

E%t-rz{? 4 Shperdthrd 8f PGC9nd OMH 'dﬁg dF 809 te S %h‘aﬁgoﬁnloadmg

e texturlng process, It is necessary t
apdratien &6 oarriet oat iS5, 06 rephtitionsh eThiE@afes e rrmgneuc disk device

I}i’tquhugﬁ!s\éﬁlg aﬁgﬁei ﬁé gkwgﬁssrps Igpoalm fsp&%ﬁé@rﬁa@epﬂg HZ thg, lubricarit
hﬁ@erfﬁgooﬂhsaﬁ%h@mdﬁ@a not decrease in spite of a

decrease in the surface roughness of the
The results of the loading-unloading test are shown in Tables 1 and 2 below.
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magnetic disk. As is clear fromFig. 8, the D pressure
C is suddenly increased, nanely the ability to induce
w@eves1wm i s i ncreased. As a result, the phenoP&nare005/010529
that the magnetic head fails to float fromthe surface
of the magnetic disk even at 0.7 atm takes place.
Thus, when the "BH 1.0 nm' is-Emaller than 5% the
surface of the magnetic disk is flattened unduly and
as a result the ability to ifgyce adhesion is exalted
and the frictiopal force generated during the contact

W th!the gnet| c head is [sharply [ncrigdsed. The Pickup
possi| bialkiit y| doldal sddign MRGREtdp, NEAL| W, | | brate, fhe |5
r SCO? qp:ll:%e:l PE%r ?qmmm Ll °¢| o) je&)r i(%ﬁ dpr@sfxre pressure | pressure | material
stabi Ih;,ff;o,\,gde or, evepthe nagnejic peagllanéd1 thoe magnet ijc
dixsK W B eventual by f[Tactuse ey Eistths a0 gaovs i Absnce
t‘gez dat g of[ tthe] TOLTO{ @st|_perf or a7 1|N3.43 N&.3pT €SERCE 0,07 | Absence
XN ﬁgext Uiﬁﬂﬁ #{;CC\,S%S. !ggt iiQ A§F=18.?i o der 0.37hat 0.09 Absence
The [O BresSEr e e usive obs ppssipierdyspapsiondit 00 | Absce
dBt7al mpge he Sef] atde0. ¥ at m 707 1 €562 [ 160 | TV e[ T8 ¥ T atene
tBfal i nd he é;‘ase ¢f thedbgedtel of I he [f7axf b nfl 067 | 012 | Absence
OTESS et 1 0—mi—ils 1 e o £ 2he % brb oy ott | dter
B 1i § aloso [Nef el0AnPEsDEN Fi Q.| 30 [t At LITE 6 Pro@sSHT655CT 010 | Abeecs
%@@umg grcgs S namely fhel abjfl 34V 720 10aUL €0.63 0.11 | Absence
e o T < Fhe pr&e HAg$pedltis tal LhESL eshls | Absence
Endi Cate thabs Oy el Uing | BRI 0 My as tihgssulfse s Ao
E{%@ ,pg%q rf25r e ﬂrggmtilc dsskl at [asd evel| oz 5P i 0.09 | Absence
it it e driyiegt el pul ot AL ddra o ite | on e
£EELNCE Of) NG AR UT'T Y PEOCGESS, 15115 HHyE POy 3!0%’10 Absence
Cawsecure tthe gtabiTiTy of thg fifogatatTomof—the
'C(',-‘-.A_n ;oggii,{? __n_d@pe the atnnsj her d o 7rledaced 0.96 031 Absence
%Ssk&ﬁ&idof g 6 @k | eyen when ;the, amunt of | o 0
fmpall at | on |05 e magheti ¢ Nead 3 as{owas 002t | Absence
‘d%;! eg gl T""?'B’ t Hnef ol | owj n# 1lodd- u_ﬁl'f’ [ @3t \wersh 0.03 | Presence
Bflor nied ’Vl%h t henob ett of, deter|ni nl ng [t he, Pr&sgnce
empabsence | ofs {{he piCRKUp Of a |l ubri Cant et erat by — s
._,B‘,é nfagﬁﬁeti che Lch i s ¥y pdn azis t msocesr wWren t hes Presence

surface roughness of the nmagnetic disk is |arge.

BINGS: adkyl ﬂaphﬂlhﬁnaﬁ&ﬁﬁﬂisﬁg)hbﬁaﬁb, a plurality of
erent magni tudes of "BH 1.0

@%ﬁki@aﬁ%‘k& éfinS{dim displpbhngte5. 4 nm si ze) were
MPpmlgﬂpgﬁgﬁ%%ogé}&émgneti c disks was set in a

magnet i'c rotating at 10000 rpm and the
bpAAL | loaurplftrineddil agnaondurihoeideng t he magnetic head

S'?MAd(? S%Qgrﬂ trimethyl ammonium chloride

SAA: Stearyl amine acetate

LB: Lauryl betaine

SB: Stearyl betaine

LDMAO: Lauryl dimethyl amine oxide




outsi de the plane of the magnetic di sk was repeated.

The environnent of the test was kept at a tenperature
w@p003006sNd a hum dity of 80% RH. The | oadi ng- peil/ordoIng 0529

operation was carried out to 500,000 repetitions.

Thereafter, the magnetic di sk device was di sassenbl ed

and tested for the presence arpabsence of the adhesion

of the lubricant material to the magnetic head. The

results of the Ioading-unloaﬁin test are shown in

Tables 1 and 2 bel ow. Table 1 : Al kyl napht hal ene

sodi um su| phonat e ADPESDS: Al kyl [di pleanyT et her sqdi um

di qul phonabeg. ABR:..4! Kyl PRLATSL UM PhdSphate LTYAC Pickup of
Lat rcglﬂpontn?‘ wed Wybknp oAU mee | @Iﬁm:g d é{&) qu;ress geﬁgﬁl&: presAsure Iﬁl‘:tr;:iﬁt
St '

"

&k 1|kl | armmmpn unr ot orrde—5AA ary—arfe—acetate

|-ZB: hg‘cakliﬁey 1.661 alAﬁﬁ SB:I St %@r) l 15635,%2 rgg L%O uryl0.16 Absence

TELJ.(FCt hyl aF-REe—o ddTahl ’“’\|QQ' k\]l! nnph hal_.ene

AVAll
L OANT UG TaoT 7\t

spdi um su ggowat "'S notled fromthese tablesi in the
%Egenpp of The textyring pPoceds| *t hd®pi Kbip| ot’t he !l | Absence

Flbri cant| material was obserVed when the "BH 1.0 nnt
VAs | 4t ger ¥ han®¥B%| Thel phenofrenéh | &7 |t Hes p| ckidp |0f10 | Absence

the | ubrilcant| materijlal i|s thought t¢ odcur
Bt oport i onaf e yA¥ss tlhes fir equency | af | oant act pedddeenoiz | Absence

the magnefi1 ¢ head and the magnetic tisK— Therfactthat

the pickup :of | t hessl ybrai gant g efbal s00cuks MYsMel b1y | apsence
BE [T egar ded—as supportiag—an+nferenee—t-hat—the .
pagnetJ ¢ head| i i abl.e itq.be fractured the thernal
'\xgpcriﬁolt ¥ a%g thégl cr‘tlr Q?;f Prh’ggﬁl A?)\I\ %¥w n0.8t1h: a]éH Absence
J%'() n[in' iszgreater tthan [20% |t he| overade wil] result

i'n|codr seni’hgl t i8S magdet|i &° d| sk 58t { #éd &t | 04 | 006 | Absence

Eonsequent |y renderilng ilt diffichlt|to |decrease the
dbaci frg het?hwelenA¥SBe |ndgrets? ¢| head3and7tlhesmagneti ¢ 016 | Absence
Bi sk. As la result, tlhetdrget|of pigh densifigcation of
reecor ¢ ng i2s |noinseasi liy |atst aj ned| andest e okl i abb | | ty16 | Absence
Bl [The nmggnetic di sk ang thernagpet{c—gisk vieer+S

ot sgcurleds |l ndust i gl (Agpl | ggb) Ld FM).% 0.45 0.56 0.11 | Absence

30 do 50 ANSS 1 50 10 59 | 17.8 0.37 0.44 0.07 Presence

ANSS: Alkyl naphthalene sodium sulphonate

5 As noted from these tables, in the absence of the texturing process, the pickup of
the lubricant material was observed when the “BH 1.0 nm” was larger than 20%. The
phenomenon of the pickup of the lubricant material is thought to occur proportionately
to the frequency of contact between the magnetic head and the magnetic disk. The fact
that the pickup of the lubricant material occurs may well be regarded as supporting an

10  inference that the magnetic head is liable to be fractured by the thermal asperity and the
electrostatic breakdown. When the “BH 1.0 nm” is greater than 20%, the overage will
result in coarsening the magnetic disk surface and consequently rendering it difficult to

decrease the spacing between the magnetic head and the magnetic disk. As a result, the
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It is plain fromthe foregoing results that by
controlling the surface roughness of the magnetic

WGele@E/11968%®r eby restricting the val ue of "BH 1.BCTH2003010529

the range from 5% through 20% it is nade possible to
keep the el ectromagnetic transfer characteristic of
the magnetic disk intact and gecure the high
densification of recording and the stability of

R g U BB R R At oy o
exddticidik pdakesagndthalisuddvacds hotgbmnegs of the

magnetic disk is preferably controlled so as to
restrict the value of "BH 1.0 nnt in the range of 7%

InQuda P ASIR ally, this invention does not need to
beur estr @fdggﬁi aithfully to the precedi ng enbodi nent

but nkys pleincfrtaadhefbregoindsessitaibat bf catatlingthe Byrface roughness of

nmodi fyi ng .t he conponent .el enents thereaof w thout o

e ‘P_g d’fspomefq'f?g TERIFRS e v ?fﬂﬁﬂf%ﬁmg rotheyoge from 5%

thdugBURDeh Y Binh @8 ]C)E@Yol@?o ﬁ@ég he %lel%%oxgﬁgﬁc?ﬁl t¥ﬂﬁ%hﬁa@t§risﬁc of
f I I'SC In the

the plurality o onponent enment s ose
the evagnietie diskivataétramdtsecure theshigh densScdsion, offrevordingmpd ¢he stability

%fg%g%%l&%l? gfeﬁﬁgria}gpgt? ana@I? gléaé‘glnﬁgr‘fgh%h%{ tglrgnéﬁgténe%ip SQisk substrate has
eleftbnEete. tdxturing Plot@ssDethBl §9fabé SrotiShife@dMRiMehes HakAkly disk is
conponent el ement's which are covered by different
riefesahlyrsamtsolledrsor dsetorragiriet the valuskof “TBa 1k am lie the taage of 7% to
0eri als and the filmthicknesses of the base film
recording film internmediate film lubricant, etc. do

not nketliehnllbethiedhvémtionddded hdiopgedSrRedE fiestgicied fakt@ifully to the
recedi ng. enbodi ment but may be variously selected tog .
gredingempediment-pyti ey be prbpdied imdicctiage of MRCtif\NycROdifying the

Ol FROE ol S R R hd PO Byeption. Further,
Ydrmup rivduntibn anayo be alesiudib by astu@atle rcombimigg ethé eluralitgrafl cognponent

di um ..conpri,si subj ecti silicon substrate to a
ARRRHE isCIERiin ghe PEeoR tdigSan U MEFRISEbIR dPhPrAPIe. to
GRIFIUEL RIS cinfenhednt SRIntEntORoANI %eswﬁ}ﬁﬁkﬁtnélemgnts Rlisclosed in the
nmet hod accordi nrg{tt o claiml, wherein the chem cal

presgit gnbodimeantedt is alpapesnissiblegol contiine suitably cempézane elements
Bhishufe, RS fireitor GuBRBESMS kol 1 sofution

In the magnetic disk, for example, the materials and the film thicknesses of the
base film, recording film, intermediate film, lubricant, etc. do not need to be restricted
to those specified in the preceding embodiment but may be variously selected to suit the
need. Further, in the magnetic disk device, the number of magnetic disks may be

increased or decreased as occasion demands.



cont ai ns pot assi um hydr oxi de or sodi um hydr oxi de and
the etchant has a concentration of an al kali conponent
WO poos/11mage of 1 mass%to 60 nass% 4. A et hoRICT/JP2005/010529

according to any one of clainms 1 to 3, wherein the

surfactant is an anionic surfactant and the etchant

has a concentration of an aniesi.c surfactant conponent

in arange of 0.1 mass%to 5 mass% 5. A nethod

according to claim4, mhereéﬂéhﬂﬁ ani oni ¢ surfactant

is at | east one nenber sele romthe group

consi sting of al kyl naphthal ene sodi um sul f onat es,

al kyl di phenyl ether sodi um di sul fonates and al kyl

dot as} mﬁfmo@p [tk Bepdugtionohre shestirate: Buradinagnetio reberding medium,
mﬁﬂﬁﬁ J{eEﬁ sgsa glﬁgétf;‘@‘tttbs'tl’zteatoc at &h%Pn'l géﬁlgg ttlgengment dusmg an

he etc ant concentratton 8f & Cat
stchﬁla(mﬂtaimmg)mm@ql&bhs hlRala sslangeans a ﬁlrﬁacfmﬁS% to 5
mass% 7. A nethod according to claim6, wherein the
cationic surfactant is at |east one nenber sel ected
rom -t | 0 t . ' .
2h o | ageHEBARGARE (5 ot 1 wcPih e MehTEN i BB U imparts
gr@uizyitleam mwrﬁeccetoﬁtlmﬁbstﬁataet hod according to claim
7, wherein the surfactant is an anphoteric surfactant
and the etchant has a concentration of an anphoteric

sur f agt Althod UIBGHARR! tol dlaifh | BPYRIAT, th%éﬂ?%lﬁe/a s alkali sol
mss% 9. A nethog%accoﬁdlng tolclalmr (%@o % alt solution

awtthl@s pptagsigmrhydoaxida orf sodatm hedokideraad rtherblehars dlagatcedcentration
t t |
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according to any one of clains 1to 9, wherein the

etchant has a liquid tenperature in a range of 2Q0C to

dooc. A1methadaseprsingatocamydptegof damwl 40 é, ovhecemarthnssufatcmnt is an
h r.at

Ign??tél% ar?dc?hntt ﬁ'hds \ltll!xén Ce?%flagtl; ?%Ee L fC%(r:lo %rgg?n 2 ag %rg?_{u(l‘ %Jrfactant

nohpafenbih Dranpg®6£0. amGhSM%osrdam in a region of a

hei ght of 1.0 nmor nore, based on a height at which

the contact ratio reaches 50%in a surface coarseness

5020 AUfhod oo c

ol ai e Ui o bRt tiog 8 S D e rBBic Aaclantfg o Least one

ofembien g¢lected )fmnalths gtoupomnsmtmg of alkyl naphthalene sodium sulfonates,

alkyl diphenyl ether sodium disulfonates and alkyl potassium phosphates.

6. A method according to claim 5, wherein the surfactant is a cationic surfactant
and the etchant has a concentration of a cationic surfactant component in a range of 0.1

mass% to 5 mass%.

7. A method according to claim 6, wherein the cationic surfactant is at least one
member selected from the group consisting of lauryl trimethyl ammonium chloride,

stearyl trimethyl ammonium chloride and stearyl amine acetate.



13. A nethod according to any one of clainms 1 to 11,
wherein the silicon substrate is nade of
w@oiopar9sst al | ine silicon. 14. A nethod accor di POT/IRR0GHA0529
one of clainms 1 to 13, wherein the substrate has a
di aneter of 50 mMmor |ess. 15. A substrate for a
magneti c recordi ng nmedi um whixgh is provided on a
surface thereof with irregularities possessing a val ue
f co t 0N f_5%.or .nore.and, 20% or )
I%éss %qgétp égi %%m(é@%%% e‘flaglﬁ{ 7gfw CTE0 fHcoPuTfastant 1§ ;4 gmphoteric

enrfactheiapti tthastchdnt Gbs & bencepiitast ofl aatdnspHoRH @SR &AM dohponent in
a surfafce coar seness | oad curve. 16. A substrate

AdeRgitity! MYSTP 40 AMass’Rherein the silicon substrate is

made of single crystal silicon. 17. A substrate

according to claim15, wherein the silicon substrate

i% nmademefhadaicyardingttalcdaime, sikefei®the ahfhhoferashE@his at least one
acce rdinl to.any _one of clainms 15 to 17, wherein the

B Srlectd o Hedsrab poRSSU9E ofdausy! hebise, sterylbetaine and laury!

duhsthyiedn®ing 0kigd. magnetic recordi ng medi um produced
using the nmethod for the production of a substrate for

a magnetic recordi ng nedi um according to any one of

ai 0,14, 20. A magnetjic .recording nedium o
207 i n Dt P eertiipsl ePBPAS phflaliNrintor b oTheTve s aishagt has a liquid
P e atuACia Ardhgtdoft weany sone of claims 15 to 19 with a
magnetic film a protective filmand a |ubricant

| ayer, which magnetic recording nediumis furnished on

sur fha t Wth irregul arities having.a _value \
g}. coh glghopgatrc?%fdtr%qolgng o) %lfL(g aigs, 1 ap l:bnpvéle%ﬁlathfoﬂ)gqﬂn substrate
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f
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magneti c recordi ng ne using a srlrcon substrate
with a magnetic film a protective filmand a
brigant .1 gyer, which magnetic recording nediumis
1ll T ni éh‘@atht?a ageQrgine e any 10pe é’gFﬁWlﬁH tprlleHiliprein theadlicon substrate

ﬁaﬁadégof@ir%%é@s@fsiﬁggﬁact ratio (BH 1.0 nm of 5% or
nore and Z0% Oor less in a region of a height of 1.0 nm

or nore, based on a height at which the contact
13. A method according to any one of claims 1 to 11, wherein the silicon substrate

is made of polycrystalline silicon.

14. - A method according to any one of claims 1 to 13, wherein the substrate has a

diameter of 50 mm or less.

15. A substrate for a magnetic recording medium, which is provided on a surface
thereof with irregularities possessing a value of contact ratio (BH 1.0 nm) of 5% or
more and 20% or less in a region of a height of 1.0 nm or more, based on a height at

which the contact ratio reaches 50% in a surface coarseness load curve.



rati o reaches 50%in a surface coarseness |oad curve.

22. A magnetic recordi ng and reproduci ng device that

w0 goopnossded with the magnetic recordi ng nmedi uPCT/JP2005/010529
according to claim20 or claim2 1 and a magnetic head
adapted to record and reproduce data in the magnetic

recordi ng nmedi um -24 -

16. A substrate according to claim15, wherein the silicon substrate is made of single

crystal silicon.

17. A substrate according to claim 15, wherein the silicon substrate is made of

polycrystalline silicon.

18. A substrate according to any one of claims 15 to 17, wherein the substrate has a

diameter of 50 mm or less.

19. A substrate for a magnetic recording medium, produced using the method for
the production of a substrate for a magnetic recording medium according to any one of

claims 1 to 14.

20. A magnetic recording medium furnished on the 'substrate for a magnetic
recording medium according to any one of claims 15 to 19 with a magnetic film, a
protective film and a lubricant layer, which magnetic recording medium is furnished on
a surface thereof with irregularities having a value of contact ratio (BH 1.0 nm) of 5%
or more and 20% or less in a region of a height of 1.0 nm or more, based on a height at

which the contact ratio reaches 50% in a surface coarseness load curve.

21. A magnetic recording medium furnished on a substrate for a magnetic recording
medium using a silicon substrate with a magnetic film, a protective film and a lubricant
layer, which magnetic recording medium is furnished on a surface thereof with
irregularities having a value of contact ratio (BH 1.0 nm) of 5% or more and 20% or
less in a region of a height of 1.0 nm or more, based on a height at which the contact

ratio reaches 50% in a surface coarseness load curve.

22. A magnetic recording and reproducing device that is provided with the magnetic
recording medium according to claim 20 or claim 21 and a magnetic head adapted to

record and reproduce data in the magnetic recording medium.



