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-1- DESCRI PTI ON SUBSTRATE FOR MAGNETI C RECORDI NG

MEDI UM MAGNETI C RECORDI NG MEDI UM AND MAGNETI C
RECORDI NG AND REPRODUCI NG 5 DEVICE Cross Reference to
Rel ated Applications: This application is an
application filed under 35 U S.C. 111(a) claimng the
benefit pursuant to 35 U S.C. -119(e)(1) of the filing
dates of Provisional Application 10 No. 60/577,997
filed June 9, 2004 and Ja }Q]ﬁﬁ t Application No.
2004- 166472 Sl ed June 4, p%% purstglgnt to 35 U S.C
111(b). Technical Field: This invention relates to a

S or g j or g ' t ed
TSUESTArE el GBA GREIE T HoRBING . WL G MacETIC
ORECORDING: MEITUM! ANDSATNETIC SECORDINGEXNIS REPRODUCING
magneti ¢ recordi ng device, and a nagnetic recording

aREVI@Hr oduci ng device. Particularly, this invention

relates to a substrate for a magnetic recording

medi um using a silicon substrate of a small dianeter

eibsdi RefrénddtoRél el Applicatictdl | ng property and

possessing a surface shape fit for the ranp | oadin

oper at T#s applications wwapulication fled uMas AR DISE. & 11148 claiming the

Rth Bl o SCURELE S Ul BUFE Sl bt Brovision) Application

r Do G0/577(9970ked Jend 9PYOGE A Phpalieseditértt Applitation No. 2004-166472
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furnijshed wwth a magnetic recordi ng nedi um (magnetic
- qfiled Juge 4 2004 purmant 103510, S.608 M10Mad 25 case, a
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spi ndl e notor for supporting and driving the ma
suspensi on assenbly including a nmagnetic head adapted
t Tecladeh] Melde data for the nagnetic disk. The head

suspensgj on assenbly i s possesseqd of a sl.ider ghaping

the maghttprentons ,tegteeﬁé-ﬂa%g:wmwpmimmdmmbwm
S : rdm, j ' S [ :
3 oot BRC aBed uMRE By 13 (eOlIRSOPER Blhoirdfd e & magnoti
megosding device, ng maguetiol yecondidg t Hevicegaed i tegndtic srecording and
nmoved, to an arbitrar ositiqgn on the magneti ¢ di sk_by \
BPRIUCAPE ooy, PhBilaliys tih dPvRtan JEHRR fo FIPSFRR T magnetic
CRicbrdifY Hedium using a silicon substrate of a small diameter exhibiting an excellent
floating propesty 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 repi'oducing 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
of floatation while the magnetic disk is rotating.
That is, the nmagnetic head in the process of
reading/witiag is flying with a fixed anount of 5
floatati on on the nagnetic drgk'and, as a result, the
magneti ¢ head and the nagnet disk do not directly
bead suspension hssembly witha vbicecoil motort e to t he

Sg\ljiag@atﬁ\fant of "%‘H%hr Iia?éﬁgb{y of the %g%%@isd.. i
ug By WHE a fiieB Wdfoudt of AGMEHEH WHilS th&ﬂﬂ?ggzriﬁ gst erotAtird That is, the

avi or which occurs during the acc cont act
oagnstic rheaticin the pmagesst of reastinp/wmitinghis fiyipgewith alifted amount of
it 1S _necessary that.the surfac oughness ,of .th .
floaiDp (e SReaetc Aok AR0x 8 romito e TBEPeRA pepd 408 the magnet disk
daTHiR direethPEstdadt elicHbthb dhd>dd Bsitribinte tb BSe éiMERCEmhént &F Bite reliability
be reduced. Further, in recent years, the anmount of
skdeyieen decreasing . proportionately to

0 R R g i o e
chahge inhthe dlider Behavitit whick dtcuishduriiRofte! dceidéntak cofitact between the
fl oatati on increases jn_accordance as the specul ar

and the agartici disk,i ih énnecessary\that she gurfars sonshness of the

magnetie &

oiefd Bl Birobind e BF ks Bt B 15 Btifipl b6 the slider to
themiagnatic disk befsdateéd: head to resonate. Also for the

pur pqese of preventing the_ | ow floatati.on frominducin

the m¥gHen; dn eesent; yearss dhet amount of floatation shas ;bepaagemasin&

405 0 BBARS olc REodB iy ot the e of 1

nao 3o sdabe s Jt in gederally i lsid that thepsuitability nofuther magnetic disk for low

t andar d | S), B 0601) which has heen heretofore ysed

ﬂggmne 'Pﬁ’?fg%soﬂ M@ﬁ@wﬁ% thereqf, gains in fineness.

. . . : bt

AR, Horee 207 Suliubl b R Pl NEARE 13 unR Tl B sake of low
floatation lpeaunse. it Thevitablyciridnoed tHeomagnetienheadt ndredomateg Also for the

t he contact 25 hetwe t he net,c,head and t.h -,
PHERRE OF breuis o 0T lamion R aadcios oo cRABTetie geas o resonats,
lgI:i ttle Yo aitﬂlyon W T ?ﬁe c{)b\r{%ve %artcgﬁﬂ:%e % more or fess.

t her fher arithnietic mean coarseaesssRa (describédiint dapanesedindustrial Standard

S ce.ro nes i ndi cati he relatiop with
IR 5 D13 Fgead B eoenpresphans Dood. e il o s rouhness resutts
bet\‘/veegn tﬂg ceﬁt g\rﬁf Iﬂ%ﬁg?&ﬁg&ﬁﬁ;ﬁﬁgg& Eéerlﬁght }Oi;fstulxquoehmghtto
theagorcave paits lor (qoeviéxa parsid Thecfrictional sfor¢ecgerierated dutieg the contact
conve arts _..has been . known. .lt, however,. dpes no
bR I8 Hagdotic Brad 8Ad the JREtstic,dink B fariibused Bieatly by the area of
contact occupied by the convex parts and has only little relat:on 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

bas been known. It, however, does not indicate the average height of the convex parts,



Even when Rp is large, the frictional force during the
contact is not reduced where the high convex parts
are few Thus, this index Rp and the floating
stability are only slightly related. In recent years,
as an index for surface roughness, the difference
between the 5 height at which thé-contact ratio is
0.0l@bln the | oad curve, BH (0.01%, and the helght

at m&;x:mrihzge;theeﬂ'lcﬁonﬂ oduﬂh%

éoz& | 0, 019 .BH (0, 01% D, has een reduced whese the
adop %ﬂfﬁ@t*" Twsk i thig index Ry and> thenfloating stability are only
r angligitfy rélatkd. r un or nore to 6.0 urn or |ess has been

proposed (refer, for exanple, to JP-A 2001- 160214).
10 A subBt Fecent years, casnenginex dor aurfacd irbgglitiess, ¥he WUHerbnce between the

T oreehh Wil ng ionite tado i S 11 e ﬁéb‘@“é%fa&h-ﬁrmmm

sthwhich Prdliol ad 9
L Lo T oo

pr € 0
150%?&?’% en%g%gtgng °5|]§§3815% llf@nlfggﬁpﬂ Wgﬁ'@ﬁlﬂe, to JP-A 2001-

di sl602@4).ce, the configuration having a netal film
st acked X ghe sputterl ng, techni que on a substrate for
02 rragnet v mgmsammmcpx ding metisim athichf hus 4 height at which the

revalrn As su strates
to be usﬁofor tﬁerra i ‘%?‘rﬂjnﬁ'é’g (h#% fall in the

summfezso @ Og:rm,srm@ bh&hé Stasidard héighi geég co‘iﬁfm ratio between

L{%num substrate is a product obt ai'ne ormng a

@%xg@adarqnayxmartm rthe, Surfo i §0%o fhaa tbeen proposed (refer, for
byekﬁg WR‘%@? ghg{@ng technique on a substrate
i's

of Al - all oy po to a specul ar surface and

15 por i shi kgr theempgmaticatisk tcr bé mdd%&h@ﬁﬁgb&fb’d:&lﬂéﬁﬁé the configuration

S_S rate. i vvnrntvvokrnds i.e
| ‘8#%3 ﬂfﬁkgmui ammggpdmuemnsubsftmesforamagnem
; m"“‘éﬁ’ﬁ‘fg‘“‘f Ui oSl 0F (ol Pplpatr itk Phag Bor' Frevaiting.  4s e

|ﬁr t
re cHialbe deﬂr’e se n(Sth cknesgmh’alt slﬁﬁqﬂ'l and glass
[ [ [
t h%*r*éﬁfs‘%iw %‘?&ﬁ"f |°é1mleanmbm§ & prrguctebtained by forming a

20 e St o S G560 )y BB i

25

30

ha‘%n ?1 of AlrMgcalioy wllished tota specyler surﬁus ahd poBéhing the produced

xpensi ve, and therefore
Isﬁ%ﬁ% @55%@ Eme i8rtwo 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
andasaremltpennitsadecreaseinthickness..ltis,ﬂwefore, 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 thersfore finds utility for deskiop personsl
computers,
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-4- Though the two kinds of substrates, nanely gl ass
substrates and al um num substrates, are now bei ng used
for quantity production of comodities, silicon
substrates and carbon substrates have been known.
Particularly, the silicon substrate has many

advant ages, such as the highnesg-of 5 Young's

nodul us, the ablllty to pass electric current and the

glb\lélalaltm %{ as experlencggﬁﬁ*&? Wf%ubs"% "1%

dmbﬁnnhqmnnemnwtmemglhmabdbsuhnhnﬁﬁqu@ﬁnﬂomtobemnnmuhnai silicon

;gguced to i ce becau of the unavailability of
ﬂﬁﬁ5?¥$ﬁ§V?)Qﬁ9 dDOWBar seness to the

surfac 'wﬁﬂ straty Pﬁﬁ?’ %ﬂ%&% Syt

in thePI i ght g’?fhfﬁg&’torxﬁsst at gﬂb fr&al rs descri k?ﬁ@‘ﬂlghness of

ayounrg's ﬁmtkllusnwlmtblhty tospass rebettrd cmlmﬂrandrﬂ;e pnbunﬂbn of the anxiety

AU RGO o i b it o periepeny the gt pbemate
recor drg Gai?ﬂbﬁé%ruﬁb%&g%ubbﬂé‘hﬁjﬁb"t Heh PedticB@ {5 Practice because

with a surface shape exhibiti ng an excellent floatlng

prfother unavailabilitynof sotechrique Hfor pmpaitiogi propert codreeness to the surface
smg%égate for a magnetic recording 15 nedium The

res i nventors have continued a diligent study with

t he obTEiginvdntioR his Béen ihithated Pthe ghEsK the tod sl ¥LafRiifk described

ag a result found that a chem cal etching treatnent .
p?éaover nERis \invention istaimed: atcisrpagting propen sutface coughmess to a silicon

at a proper%&ﬁﬁ&fwn%ﬁ& °?£g§%§%€§?q¢%dmg medium

Afsimgpp sibicon elibstatdedid wadoRRh al suﬂaw te!xﬁﬂnﬁ:% #n excellent floating
surface. This invention has been perfected on this

- \areprbyand apmethodsfor dhe predustion af the substyete ffors o magnetic recording

present invention provides a nethod for the
production of a 25 substrate for a magnetic recording

medi urﬂ‘ha:pnmm $aveptors have tortihued 4 diligead stidp séiftethe dbject of solving
a che al etching treatpent using an etchant
E’ﬁtﬁgnm above and a5 ia f%ﬂh usd thatgja chemical etching treatment

%@Wg Iﬂ?l Mspe@tﬁﬂﬁ% h“?m%ﬁ%“ﬁﬁ&?lcﬁﬂl#gon at a proper

tqonea:mnnbnmnaa tsarfhetanignt ar propers contentrstivn’ are propéhtemperature is

sub hgo - I n a,thi id aspe;t of thmw&%hg%bwnm
onthlsknowledge.

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 contsining an aqueous alkali solution and
a surfactant,

hasecondaspedoftheinvenﬁonhdudingthgﬁrstupecgthcchemiul
etching treatment imparts irregularities to a surface of the substrate.



aqueous al kali sol ution contains potassi um hydroxi de
or sodi um hydroxi de and the etchant has a
concentration of an alkali conponent in a range of 1
mass% to 60 mass. In a fourth aspect of the invention
i ncluding any one of the first to third aspects, 5 the
surfactant is an anionic surfact_ayw_t and t he etchant
has a concentrati on of an anionic surfact ant

| 1 % t0 5 |
i1 ool e SREc AL 2he YPORRR MRS, S Fihror second esped, the
as pagisous Hﬂcaﬁnédhiﬁdiz odtiihnd Pomidbiniz® hdrdxkRShr 950uRP Foxide and the

sel ected fromthe group consisting of alky
napttchant basa couveatration ofanalicali ocmpo,tmuinmme obil mass% to 60 mass%.

© hosp iy ok Kt %ﬁ%g@éﬁ%@tﬂﬁ@@ﬁéﬁﬁﬂ%m first to third aspects,
5 ncthe Ginfacthitsis ah fahidbniS i fctant Bfd fHhe' dtéliinB Ras & Sostentration of an anionic

cationic surfactant and the etchant has a

contEfctant comperentingumange pE0.d maseisttark massdhponent in a

he i nvelt PofE, feEiGed o0 Vvl foBRlE bk RABAF bafler, the mionic

catsuofactant b @tuldasic loa8t mefbet selveted @rdmn rtheDgroup consisting of alkyl
sel ecﬁ ﬁd fromfhe group consi sting of |lauryl, tr| met hyl

cos| sadue subfostes;| alkyl dipheny] ethe spdimc fisylfpeates and alkyl

w *, acetate. In an eighth aspect of the
i nvention tncluding the seventh aspect, the surfactant
i s an ariph®ixth aspeor bfitHedinvertivn intladingcthe fiftihaspest, the surfactant is a
poncent,rati n of an ggghoterlc surfactant, cor@onent

n <@8piG, #ehant hess s, t# cationic surfactant
as%l%,ﬂgmtﬁea 580, P has®%th G she eighth aspect,

the a oteric urfactant i s at east one nenber
sel ect ednf a mevertle agpert wfcihesnesntiop nthiding the hstlaasptept, the cationic

5 A et b ot o et s
t Iem%?e@ﬁhwmm?@gc to % Q@E"Pﬁ%%‘ amine acetate.
bty pntrgslrritrrinorie. Ay v st ety
suit ok Ehphatic FurlarBSt A5 e ehol Bas & catfsattion of % amphoteri

(B&xﬂfa&m&"@onﬂfonéﬁf’lﬂrarﬂﬁeeomﬂnﬁg @5 5H58%. " a region
of a height of 1.0 nmor nore, ased on a hei ght at

20wh| ch t o a vinthespectof the invention bwiuding shes eighthc aspect, the amphoteric

W‘:’Oﬁ? %urv%é&ﬁﬁq# as ect of . thﬁflwrylbetmne

beﬁhﬁa,ﬁdmg erﬁhﬁebﬁdﬁade of SI ngl e
crystal silicon
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.

25 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.

30 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 thirteenth aspect of the invention including any
one of the first to eleventh aspects, the silicon
substrate is made of polycrystalline silicon. In a
fourteenth aspect of the invention including any one
of the first to thirteenth aspects, the substrate has
a diameter of 50 mmor less. 5_gfifteenth aspect of
the invention provides a silicon substrate for a

magnet i g ﬂﬁﬁ% Qf sl h.i rovi ded o

surface thereor w %ﬁ II rrég]lfl% g 80Y; My r}:a"gefh'sv‘od""eﬂﬂ‘
v dispects, fthe silicar substrtiieds (nB&b Gf ﬁ)l &};sﬁﬂndi%li&on.”m e and

20'/0 SS|nare|fon hei ght. of 1.0 nm or

nmor e, &@WH@%}E any one of the first to thirteenth
I 3petes tRDGh! Pjﬁg&mr Lgad curve. 10 In

a siIxt eenth aspect of the mve%on rncl udi ng the

f| ftee aspecihef ﬂblmamonq)tbﬁi‘dwheslhﬁodmﬂﬁtrﬂfe for a magnetic

|nve @mgm ' c.on ‘-'qut sevegt eent h aspect Ofmggespossessmg
Submﬁ@bﬁcﬁt&a&‘%ﬂﬁo S?HPE éf &y 6r”ﬁ 26% @egﬂglg a region of a

e| ght eent h aspect ventl on n ng a
Otnse or more, basesi muhaighewwhmhmémtaéthmo reaches 50% in a

W%ﬁﬁﬂ%g g’@alarreter of 50 mmor less. A
ni net een BfY& he i nvention provi des a

substraaﬁmwwmm&ﬂm | HIB LA aflct, the silicon

usi.ng the nmethod for the production o

asd FP@dP Q@Ymmmmwordl ng to any one of
the figs Q. fo eenth a ct,s. twentieth
the i nver?t |E%n gm 235 éPY'deB ’&‘W ﬁ&i%mﬁoﬂ@%ﬁ the

fahmmhﬂﬂtrmﬁhﬁdswﬁbtyafﬁtailﬁ{e dlicggneti c recording
medi u accordl ng to any one of the fifteenth to

ni net e of the ipvention findluding quyoconecef the fifteenth to

o%%%%#ﬂp%@' Um%‘_a fur n| shed

val ue thmmmhﬂntaspﬁ of {HRHinkeBtionm rﬁfndég/ @rmﬂﬁfa%a%lda magnetic

nm or

20% in a regl on of a hei ght of .
2’5%9831 oghatedrusing thermethod ifor 8mpmductmn oba substrate for a

{Wf%gspec#owﬁéﬁﬂﬁgﬁgﬁ%ﬁﬁsg Lfolites aspects.

magnet Actwentiethd asyctrofli theninventioh Siro¢ides o2 niaghshié Focdrding medium
f net‘ilkg recording medi umusing a silicon
ﬁﬂ’éﬁt Adpagnetic repording mediwmniagcordingtoany one of the

?ﬁéfég{f:uef'?here E&brreguwg‘g‘%&\%%ﬁ&gﬁ ﬁglgs&fiahbncant

dejrﬂl'awhlchanechum&kiﬁirn&hedlbn Qf subfic©therddf m&ﬂﬂrﬁ@dla?ﬂeé faving a value
. less in i on of hei ght of 1.0 nm or nore,

B cofiégs ratio ?@HE 10 Bi) of A%cor Mg ansh2026 o leas in & tgiomeaf & height of

10 6@ or'mBre BatedCon b NefphE 85 whichAHle CUhthSt 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 usmg 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.




-7- A twenty-second aspect of the invention provides a
magneti c recordi ng and reproduci ng device that is

provi ded with the magnetic recordi ng nmedi um accor di ng
to the twentieth or twenty-first aspect and a
magneti ¢ head adapted to record and reproduce data in
the nmagnetic recording nmedium 57According to this
invention, a substrate for a nagnetlc recordlng medi um

usi ng con s di aget er . .

exhi bi tf}‘hgw glyq nﬁ%@m ¢§, & magnetic recording and
POs&RS&CHE devitk {HAE B f\#ﬁh ey mgi&u&&%brlmgdhwum according to
operation and a net hod for the production of the

sum terensigtiorort treentyrfinett pspectc 8ad o& Tgagnstic head adapted to record and

g% Sig aq% %%Wrgwm%%&hs characteristic
pf esent invention
5vvn Il begQigardd &ty @il inkentidip s Gubltidte &t d Mmagieticastortlingmedium using
t he description tglven her ein belowvmthref rence.,to and
the slicamphayrateefcs gdiameter sxhibiting an 11%4’9118 property

fo u%gﬁ?%lzla%rfg 5 |rrent wt%ﬂ Hdéa&{mtl on. a#gmethod for the

I s produiction ufwsulbdmﬁfoathmmmgmrﬂmgdndmmpmdei
head part he | . 3 1is a. cross;section,of, a

”Hgnetléﬂ\?l P ofts, crhomateristic foptufes and advantages of the
10/ né?é&&ﬁtoiﬁ HosE Rilied th Bk h‘ﬂ%om the description
ex of sur ce roug ne the magnetic 20 d

Fi giveh heesimbelowswitls peference ﬁxtheaﬁommhy;ugldnms at | ng a
TD-TO testing device for the magnetic disk Fig. 6 is
a d| agram show ng the relation between pressure in the

iﬁ&%ﬂ B{.ﬁﬁﬁge. 25 Fig. 7 is a diagram
ShOWI ng t e‘ﬁael ation betWeen the surface roughness of )
the madigtl ds diplan viev tilhestfibing ransHPTR fomuserm pa eshediment of this

15(in t he absence of the texturing process). Fig. 8 is
% showi ng the relation betvveen t he surface

roughnegsg ofis hfafle vie\e Mhistatifl 84 niapaified ;ﬁawshui@pirtﬁltheI-DD

the absence of the texturing process).

di agr amFigh isnay crose-seasion: ofom magnekie: diskHer yse ﬂhﬁ@ embodiment of this
rogg,% ss of the magnetic disk and the TD pressure

an essure (mthe presence of the texturing

Fig. 4 is a diagram for explaining the index of surface roughness of the magnetic

20 disk.

Fig. 5 is a cross-section schematically illustrating & TD-TO testing device for
the magnetic disk.

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

25 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).

30 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
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-8- process). Fig. 10 is a diagram show ng the

rel ati on between the surface roughness of the

magneti c disk and the A pressure (in the presence of
the texturing process). 5 Best Mdde for carrying out
the Invention: Since the alkali etching of a silicon
substrate proceeds in an ani soti8epic pattern, the
(100) plane produces a difference in etching speed of
aly O tines the etching speed of the (111) pl ane.
In the appllcatlons to the sem conductors, the silicon

subst r Fig- 10 is #diagram shewingfthe reatiombetoses dReasfus rbtighness of the

T%@é{?{‘%ﬂﬁ% to theg??’l sotroggtﬁ? 10 etchi ng

maki ng use of this characteristic property. Sl nce the
ratio of anisotropy is as large as 100, this property
aPest Mods ferarrying oy dhednveptiarei se control of the

surfac es. Particul si nce, t,he

ol al bl R 40l croit of B lict aﬁﬁ‘%&t’mﬁﬂsmg sgfsotropic pattem,

h tpeo (D0} iplavie bdu&shedlﬁb&sﬁe Esa,m

d| sper |gn ofprsurface |rreﬂu%r|t| €s. 15 The adl(?otl oestheetchmg
rtheaGt dhplanen in dreapplications to the spmmﬂhetors; theexsili¢on substrate

f??%a‘ﬂ?%? Attty T oo 1548 ot} tncd) i B e anisotropic

eetchingg | Thiseidvention firis byedekseey ﬁa@ﬁlﬁdbﬁa‘&f making use of this
hness, grows in_severity and the surface potential
?ﬁj‘g‘%‘ﬁl‘?ﬂ&cﬁt‘oﬁ% Sice

ince theoratio mmsnmvubyemelaxgp asi 100, thieproperty as

o 5 St el Hrftleg (oL of P i Bresey i EabGat, since the

haliceli estchinp etreatmbnic ¢ mt peifedt! irdltertnsaf Ehfonid‘genaty it is helpless in
honogeni,zed hecause t surfactant adheres to the
V\EFE'%‘D&W% SBFrsﬁmrH mmﬂﬂﬂeﬂ% a result, the

surfac r | e
i deal | ;!)hfl ni shed eventsE"f’;\l‘:ﬁt’}'gl(it’n ek, @#l[e% ﬁ’é’gg}gh o et the
shomogaaeity andmiakeiprocise edntrol of birfses mgsmﬂése E &inf@rred that when

ok BURR tptind ay%ﬁ%ﬂ%ﬁ% Fegkcas graws ingoverty and
:jtafgtﬁ%n of the et cﬂﬂngﬂ?%gg%& %h@%ﬁg%mmmm“"f

Wheu othei etching dis Limplememed iwithitlsd alkalii s3huticn containing the

W Iowf oat at.i on ir s the contact ratio
g W otgoiial hﬁmsenmdebecansethe

: memaew ﬁ&f‘oaé curve (0] mtthesurface

at which the contact ratio In
Joughness is dtspgmgoeously émitolied and |ndeu;lly ﬁmshd\ﬁ@lﬁﬂi&ﬁgres

e el of e B oF Sl it Bo st n s
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
wbstrateforamagneﬁcrecordingmediumorwamagneﬁcmcordingmedhmmch

LI




surface roughness that the contact ratio (BH 1.0 run)
in aregion of a height of 1.0 nmor nore my be 5%
or nore and 20%or less. As the silicon substrate

whi ch can be used in this invention, a single crystal
silicon substrate proves favorable. By the experinment
performed by the present 5 invengors, it has been

denonstrated that a poI ycrystalline silicon substrate

b trPRer0apbd e FoteaB v TR Py S Naon Bt o bk of 1.0 or

ey Reire haly e 3% of fhof® hd PO wRIdseSt s the effect
t her eof conspl cuousl articularly when the diameter

t her eof A$ the siligasy sy whigh pea tbepsed dn thisyinventien, & single crystal

o SRk SARHEAL hovde” oSG ' b e Dexcieph ABEREef ry the prosen:

3 heinventoos; dt bis bsenodemorgtrided thAiR: polyérystalline silicon substrate obtains the
el ectro netlc transfer characterlstlc the practice
of BAIRG single crystadsilicor albstrais. o substrate for a

[t i e v T I

subeffecittheraoficonypivudisly partipaddriycwhen thet diametdrcthedeof is 50 mm or less

produced 15 et c recoydin rred' um net.i G .
dev ﬁ‘ag"eg%ﬁ °”Fo tb&gg%ﬁﬁ-‘@“ of the diameter of the

16 exwmlfgwggmuses the easily rragnetl zing axis

of a Co al ayer which is a magnetic |ayer to be
ori ent edli recehteyesrs, dorftiee purtposd ofientmotingrtherSNR rofithe electromagnetic

th { { d.th t
eﬁ&?%www@ e VEREI 8 REREARs oF 2 mubstras for »

reI Abliicl Godritng s&"duct ion is Enagﬂéhdmﬁﬁft fofining  magnetc S,

Si nce "t he out put” of repro 0 enhanced

sub mml&,wmmhpmlbsmnatmdymmngmmahemmw to the produced

Eél éatl on | E rra((ﬁl Eosa bl S reduce theTL'blerﬂlore specific,

a%tw%n@ﬁrmMe%ﬂ?ﬁlﬁgﬁ%g Biis of EQ’JJ‘ gll$Elayer which is a

and the overwite characteristic. That is,
t exmagneticleysr debgtoriented in m:gmt‘mnnnledxtmwand@nables the remanent

P B ern. SRS 8 i B sp it er AL ffection'to be heightened

I esrelative & the'yatial aﬂewoﬁtéfm@wmc%& aBfhce Hhestpat of reproduction is
great advantage as a medi um of "high recording density.
20T uethanged Fabitaotiall

Y propemiopatelsy tqithel ramanent; magnetization, it is made

FoafonsEt 618300 8 ¥ uRANEN of op BREBARE lpvel phd Tmprove the amplitade

t exdf\trinsition’ cfonsgnetiReNGH, ¢he nbidé dhd the Hvertsits Bbaraberistic. That is, the
convex parts (raised portions) of the surface of a

madfeured medinm; which hassundengonecthe textaring precess, (the qnagaetic recording

30 bl chabhiea S| 85Eort B9 UESS fhs f EodFB0ELINIn théfesolution, balf

25heanidtlnmdrﬂiu€bll§adli¢émoys i B&&ei@aﬂagé Mamﬂhnnlofhighsrhoordmg density.
'S 'I(:m.lal tﬁ:ee roducﬁog ro?‘%l;m 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
30  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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-10- that the toned mediummay win reliability,
therefore, it is necessary that the surface roughness
be rigidly controlled and optim zed. In the textured
medi um the contact ratio (BH 1.0 nm in a region of a
height of 1.0 nmor nore is properly 5% or nore and
20% or |l ess, and preferably 7%Ild- nore and 5 15% or

| ess. The textured medium has the easily magneti zing

ayliaf the BkRREd RiedRiA t @&gﬁﬁe ﬁéde%agﬁ surface
surm sed fromthe f% ﬁﬁa’t%ﬁta Co al quTayer ethe
eEanghpess begigidlygontyolied m&dmtuma&d.orl ented in the

glo:furg‘?gﬁr}FM 2 %:&1 Of Tﬁﬂﬁgggﬁtpgfreélgnofahmghtof

Nb@nih bf hitile Bpropély S%Q:r%@ahﬂ 20‘%301l RY¥E an ‘F ‘7e% or more and

oriented in the dlrectlon vertlcal to the plane.
Heanless. this sort is called "a vertical nedium'

The co ' I tic recgrdin nd reproducin . .
dovi oo TPE gt il oy S Gl rtbhefiing!30H htdor ilented in the in-
| plapé alirectionli dssurhiisdde Gofd the Fhéat. tHAOWAN Co dlid§ layer has the easily
characteri stl C propertl es of the vert| cal medi um have

f. oThe medium

vertl caf‘i i’%ﬂ gme‘;sl&hg?g%% @Bd%wgﬁpﬁsthe&moy

WMY bemntbdh Ilhltbbﬂiredtm ﬁdﬁﬁcﬂ%dﬁﬁp?ﬁe%%&mﬁml ! of this sort is
|et“|n t he easi magneti zi ng axis of the al | oy
g'ft’(?éfaea@é}h%(erentl al direction. In the
vert| c 0
! oxt ur?ir% Bitvelilonhl pigiedhdbdoofih okl Y BRind device, (magnetic di
rdayice) has adopted ghs inoplade thediuner Iﬁ%@nﬂyﬁirs,blmﬁmrthe charactensnc

nor e d, 20% qr .l ess, Th netic di devi ce
av,feaﬁaphgoafah? Pyriak Gedinam, Bae [heed | # ARABGRd 48 o promise the

PSR Yt SRcAr Rt i Wégﬂ‘f.s Aaghat pertical medium

drlve part or supporting and
odask, noé needrtet indengmd testhywingdprocesscbaravsen itdobvigtes dhe mecessity for

datafor t he.,magneti.c. di sk a enapl e af for
(GHishtng] the casly nﬂmsommr% ﬂ?%iaxes ifibe girpumferential
rdifERAbA.C I B varfidalembBs gﬂhea i tﬁa‘iémmng process, the

supporting the magneti Acco |n

tatiodBIK 1 doum) mtast&gmhmfm heighttafid . mngrmtmm-edmdt be 5% or more

daﬁéggg/ﬂowdedtherewth "BH 1.0 nm' is used as the
et surface roughness of the magnetic disk.

This "THs Btie) diskCBEASE Bhdoriing dAHE eaibdaﬁﬁ&ﬁ%f his invention is

rati Q of a |ght of 1.0 amor nore, based on th
thithe rmagnstic «isk: mentioned above, e dsive fpauefor supporting and

M@g%gx% a*sgcugét%ngﬁt %e&i QﬁapteX 18 Teddrd an& roﬁuce data for
the magnetic disk and enabled to aﬂ‘ord 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%.




-11- This "BH 1.0 nnt has a great correlation with the
stability of the anmount of floatation in a region of

|l ow floatation. By controlling the surface roughness
of a magnetic disk so as to set "BH 1.0 nnf at a

| evel in the range of 5%to 20'/0, it is made

possible to maintain the prepoteggy of the
el ectromagneti c transfer characten stic of the 5

cven whoRh B I HEY oh$ afel cPHeton with teoBakipCor the amoumt of

heaﬂoatmaﬁlﬁﬁegaoﬁsoﬂfbvp ﬂ%ﬂtﬁbn.' gy coh'&&lm% e surface roughness of a

i nvention wll e described in detail Dbel

r es'ﬁéﬂehp dliskeo asctotsot BE 0 nmd et flevehinthe range of 5% to 20%, it is made

me\wmwéﬁhﬁn rra 4 IIC o Sléhafmm‘mfthe

5( hemsgretit idisk sl @carche etability 0PBoMtativh elen ivﬁdi HeCarBAiGR of flostation

to t drawi ngs annexed hereto. The HUD, as

i | 1$he magnety qﬂﬂgsmsml‘sasrm%mdmm a case 12

shaped I 0 o} er si

and a topB‘?bver % S ovvn) ﬁg%ﬁﬁg% %#%g%u&g \g{tﬂtryspectto the
of emhadmentothu&f;cm] nthe applivation tof o ch&sldl&ﬂﬂra magnetic disk
opgﬂé’[‘g of t! E case, The case 12 . hol ds ,therein wnigas o, |

10" Gefekdrze ‘g,glggggﬁ hgﬁ&pl ndl e notor 18 as the
drive part ?g{ supporting an rotating the magnetic

di st gﬂgl flm,lfwﬂltmktrmgnntﬁlg. nenO?rmﬁhedl withte cael 12> shaped like a
and _rea a for sks, a carria
as g’% EE‘ Aﬁaghieﬁltﬁl’ IFe%ers(not éngn) fastened with a

COI I rm%y(r)(?' (her?%%ﬁ%%to am#%?fm““'

ot | ngTr'f‘*rm@&g (ﬂ)mlcbrﬂfwrgmtm mmeha?hﬂée(ﬁﬂmneﬂ:ﬁtg&m shown) as a |
15 o%g gsg ani SéPP% or rﬁ’@i’dmlf’?%ni H%nfl?ﬁ‘aaﬁtgﬁlgg‘tegrglppomngmd
out@@&e’{ rmst perl pherl estdngﬁW%ﬂsw Wﬂteandreaddata

thetagmetic disks | a carrispe dsseinbly 22 seppbrting these magneuc heads freely
r onstitutin rocessi.ng .Ci L,cui,t
a reé’%"@ rﬁl&% ﬁE&me‘ ﬁ%?gngimm?&ollﬁg’ ¢ referred to as
tVCMY rgu‘m%i] mm%&uﬂﬁﬁ%ﬂ rﬂlﬁ% mechanis
?Ee VCM rzz;f@ﬁ,gs an gn%rlﬁttl%% Circuit Dboar ot lo o

20 f o#> den retajning the imagnstie haedsoat aplace, getsepmﬂeda&mn the magnetic

e AR MR Byt hdR BT fvill ke the ipBegohees of the magnetic

t hdisksvind & inbtrafenaied! fivhished ReRS féadr\sﬁwaﬁ,slm«me constituting a

two magpetic disks 16 are fit into the outer

pePTOSAENE circuit foria recending priweprasiucingsignal.ndl e not or 18

Spri ng. T4 the RN i BipheCotie i 1,08 R Rotar L abe v 24

25 16em & prinfed eitduit 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

30  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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di sposed in a stacked state as opposed to each ot her
across a stated gap. By driving the -12- spindle notor
18, the two magnetic disks 16 are integrally rotated
at a stated speed of 4200 rpm for exanple, in the
direction of the arrow mark B. The carri age assenbly
22 is provided. with a bearing (3@ fixed on the bottom
wal | of the case 12 and a plurality of arns 32

extlB@d gghpﬂgobw%ma% | a'gcated speed of

%@gﬁ,%ﬁ&%l&%@ﬁ&&r&iﬁﬁwﬂﬁﬁ?@wwﬁﬂ ed gap and
ext en

as well’, fromthe bearing 26 in the sanme

di r ect Tba carriage assemhily 32 isprowided yithon bearing26-xed on the bottom wall

PREe et 4 A F oA 32t pbbndiBE SRR Rl Thepe s 32 ae
3Rid fn p&allEItoCthe Futficds WMIS%ﬂW@bpos&dwmhother

term nal thereof fixed by | di ng, or_adhesion to

t fEosschgtated gaprand extendpas weil,feoma the bearing2G:in; tbn@mg direction. The

| O SaBily 2 7 SIRRRHRNeS s WinloBLH 8 5t e ghape of o

tmﬂmﬂpmformbléﬂend& late. The sispension @Bsis Foreied 6a leaf spring and
TE uspen3| on and t he srrégnetl .C head joint I%eform
Sgﬁﬁi leading terminal

hﬁ-pgﬁ %g 5&& H%%?%ntl ala?m' rec%}ﬁg‘&%éir shape gb% integrally

afdnmed with the/ebrfesponding anhi 82t alm arals 32nand tief susbensions 38 jointly

#&mierh??ntg used for ecordi ng an%mrlaetg{ aduci ng dal;q%’gjoinﬂyforma

sﬁ%&ﬁ{ rt of the suspension. On each of
the gnetic #m@g the head load L directed
t owar dEwieoﬁthefm:@aetnb lieh:is 40 gs dhistratbdsin Fig. 2,iis providedewtith a slider

b%%PgPI ﬁSI l i 3n§_e of theshzgggpgsi on,38. &JEI ng the inal face
I evel of ?@M IW%W %;&éearﬁrlgl yt%’s&l % a cymbal

aspring| 41 disposet untlro @pading tesmimab paricof thet suspension. On each of the

suggortgﬁg%#gggg @)éain?il ng i%h‘e beﬁl‘l ng 26 Inencdlskl6

Sig R llfe,em%ﬂéds; / ﬁiiriiﬁ? Eeﬂ{: amount
VCM %Eﬁgiﬁ%eggeﬁ%e 25 supoglo?;étl ng oﬂ,rlﬁe of

f oatasipnosf thy magnetic headsi 40 felativetathy magnetic hekmlﬁ isrset at a level of
pﬁ:{‘% %'_y the voice coil 47. The voice coil 47 is

B‘E’b elassbetvveen a pair of yokes 49 fixed on the ,
case 1?h@ﬂﬂnﬁ¥éh§éﬂabl& 22 CQHHH&E&&PB:[ Figt h, { rt.%ﬁd%ﬂ"@ﬁﬁ: a supporting

and a magnet (not shown) fixed on oné ol the yokes,

fameAhextesding\rom therhmmgtﬁﬁ igrthe girmog: mnp@mm:tbe eon(32. By this
St A 5 B i LA VM4 W, e
supporting frame 45 is formed of synthet:c 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,



30 noved and positioned on a prescribed track of the
magneti c disk 16. -13- The ranp | oad nechanism 25 is
provided with ranps 51 provided on the bottom wall of
the case 12 and di sposed as well on the outer sides of
the nmagnetic disks 16 and tabs 53 extending fromthe
| eading termnals of the suspensipns 38. \Wile the
carri age assenbly 22 is rotating toward the position

of refu out Si thenanetlc dlsk 16, the 5 tabs, 53

are engg‘g@'d WF@&P&%};@@WOﬂ&eboﬁom

subggie I t

ranp fgggfsec\g%ﬁﬂeh&g?ﬂgoto uHéﬁdd{@he rragne |czbﬁtﬁ§%1mcmw and

Noviabs %enagdmglfmnﬂ theleadifig tepmirials of¥he\subpenkions 38. While the carriage
L n det ail , bel The .magpeti ¢ di s

.||°§§‘i'?b'§é’3& M@W% oRBF Tefkgp maﬁihermasneﬂcdtsk 16, the

550, tabs $3 tﬂéeﬁ

t hi cksness an %d:feﬂttl:‘he If#%gtrgl?mé%i”%ibgequenﬂypuued up

di diyethe inclimhons ofthe ramyf facesenmllmbledtte upldadh the magnetic heads.

S?SEQ%E’ Vo P TR Skt 6 thobe BB A pefencibed im dgpilbelow.

sur f act aTke mhghehid sk af {llusitel i Pigane rﬁdﬁ&é&ﬁzﬁ%mmso
surface of the substrafe 50 is prefeg?relg to have ie.

f urﬂtwéfio mwﬁgm&ﬁ&mw thickness and doninches (25.4 mm) in outside

107, SBakE!, The mifhet' FIhE BHBARE. S d Efnitne & shemical etching treatment

t exisingi angetphiant 5taining ﬂﬁa?ﬁswﬁﬁm%hﬁﬁn%ﬂmﬁﬁﬁctm In the case of

operatiaqons, the order of e chem cal etching
t r &8t Weﬂm.m m surfpeey of the cubstrate 5Q i posferred dp have further

t reat%g#é ar e accep#gﬁﬂ% §§3§%§?"5W’“° transfer

solcharacteristic. bets:mmalsnﬁd positiohe of tiid) eexturinpo iF feeisi B the sequence of
hydr oxi de and sodlu oxj de are usable

15 o RPRmRPRent ; qpsratio gg]cpf@g gﬁ'epimentandthe texturing

g @‘%ﬁ@%ﬂ%@%ﬁ%@f‘éﬁ P‘?&#% e Sebibf] Abing wrestment are

fabbﬂl@heptablaf 1 mass% the shortage will result in

prevent et chi ef fect from bei ng ful .
rranl fes:['gg ‘&ﬁo“l“ﬁ@-‘ss o?Pl'ét!FPq de ba contained g the etchant, potassium

etlﬁhﬁ C %S%%{:@Maﬂgn Si‘fl'ﬁeamli component

60 rrass% tﬁe over gevvl resut I'n sufterrn
20 et intthe gtobhfitementioned aboweis mﬁi&rh;lgsbf bttgﬁofmss% If the concentration of

ﬁaes@#éﬂgwhe <2k A ehoftn, | BoAocie ABoTARe, Wiheosplhdn proventing the

ant on| cE %ggﬁg?:iﬂg)ntﬁ%%ﬂ%atl ont ¢ sur?{egt et surfale om being coarsened.
anfspmessely, if this mwmmmbdsmas% théeverageowilt result in suﬁ‘mng

dﬁ%ﬁaé%qa}ﬂg g{,ta %sﬂ'g% m Sﬁql umﬁsul f onat gb gig kél
25 plirsing edtsdned WillsatidfaBtory Batiifabilitp Of
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 sulfonste, alkyl diphenyl
ether sodium disulfonate or alkyl potassium phosphate is used. The concentration of
30  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




10

15

20

25

30

30 the anionic surfactant conponent in the etchant
nmenti oned above is in the range of 0.1 to 5 mass'/o.
If the concentration of the anionic surfactant
conmponent falls short of 0.1 -14- masso/o, the
shortage wll result in preventing the surface
potential of a wafer from bei mg4ronogeni zed and the
silican surface from being coarsened honogenousl y.

CoPAREY"acthe, shartagh veillcremuie i fpaév
ﬁétﬁﬂehgﬂé (23 ks | nderl ng Tt d%uwm 568 wafer from
cI ean- an Wé tQ"hls 8 @-H%W&cﬁ'am beingacoarsened homogenously.

suﬁemmhylsuﬁp y,factant, laury
tr, ammnlcﬁnm chl OI‘I% s{ &r’%/ﬁt’ Mﬁresultmrendmng

yl
a ﬁh tlean end remove dae mommsﬁefa@tﬁﬁtailh Qgtep
The con n\tﬂeat n of tHe catl on| c surfact ant
conmponen drimethyl ammnioninme chloride, stearyl

rdxmthyﬂa&ﬂomﬁm&mm ntration.of the
cat on.lc urfactant con'pgtndaﬁt%f% %hf concentration of the
AZARK componedt i thﬂ?ﬂhlntlﬂfemioﬁwﬂﬁé\f&s'iﬁ‘ﬂm range of 0.1 1o 5

Slﬁme r fyom 10 _bei ng honogeni
and the si Pfe::]on su é‘eg?{bﬁ ﬂmmmponent falls short of 0.1

hmg%ndhaslshortageompr@ﬁjt on.
eﬁ'&ﬁ F‘?S massY% t he ove%igglse &H@r esm m of, wafer from
f W&mtbﬁg ©oarsened homogenously.

surfact agtmaurwg gceeéf 8&?‘}%‘ égfﬁgm%ﬁagmmtmrendmg

ditidéffienlt to aveishh and réniisveithie SitRAic TREAHR on . of
t he a%&ﬁxe” C surfacteant corrp%nent [ nﬁfﬂ‘wb%egfﬁ‘ﬁnt
ment i ofdd8 BERbotest Wﬂenm&ugylbétaﬁe,lsﬂwybbsﬁﬁfeéﬁhuryl dimethy]

| §min e EaTRY 2 agphot erj ¢ surfact ant
conponent ?al I's 'sI%ort %ﬁn&%ﬁ? W@M@Omponentmthe
mnpnedmbmammsmgmfaq%%: 945 % 4| coflerdration of the

m hein hom)genl zed and the silicon
ol Bisatd AgpoRemBn shost of 0Chmastéstie shoi'také'vﬁllresultm

result _In renderlﬁsﬁ?ﬂdo{?%&f’ﬂ‘gver g&ﬂ%@ﬂﬂdmsﬂlmn
e st T

& .,h t rrentl dabovels put to
t eﬁlﬂgr at @”-ﬁ ﬁodi‘fﬁduit tdelean and remove the

Wﬁm%ﬁaﬁﬁhﬂ&aﬁﬁéﬂugﬁt C, the shortage wl |
result_in suffering the etcC |ng treatnment to proceed

| Fheyetehaat mentioned abave ixfput me%ﬁ
qu‘;lgg%&ﬁ. . Con‘\)/ rsel ¢ |f the t enpe atureI excee Stherangeof
80C, the ovg?at W%Wﬁﬁ@fﬁ@%mﬂ%wﬂmmﬁmg
thecsching resmien B picef 87 858 Bhd T sty W ekfoted productiviy.

urfac routghness to be exce
Y, if the temperature exceeds 80°C the overage will result in suffering the

etchmg 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
sputtmng To be specific, on each of the surfaces of the substrate 50, an orientation
adjusting film 52 made of 3 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
ofaCoCrZraHoyandhavmg a thickness of 2 nm, a bonding layer 58 made of Ru and



e exalted. On each of the surfaces of the substrate
50, anmultilayer filmis fornmed by sputtering. To be
speci fic, on each of the surfaces of the substrate 50,
an orientation adjusting filmb52 nade of a Cowall oy
and having a thickness of 10 nm a base film54 30
made of a Cr-based alloy and hayijgg a thickness of 10
nm a stabilizing | ayer 56 nade of a CoCrZr alloy and

oy bV’ (ACEHBE BT 1 B 3 i T8F 60 nadelo . CRCHRE 105 and having &
| aythickfi@ssnaftls mh, ehdGsFotdcBvatiln® 62 Midle i \chidon and nahawng  thickness of 3

thickness of 15 rim_and a protective film 62
car Y88 Sequentialiy,inthe oxder aventionedn Eurthef,comthel protective film 62, a

S AL Haick bel A orpSIFEmEPAL | RIME cob ook s spttad f5°form a ubricant

£erﬁlm164hmhgattlneknasoﬂ2mn conmponent is spread to

formal rlcant etl‘llm64 havi n athiCknes_s qf 2
nm In t ®rdthe imegnetin odisk 16, the individual

Egve the|r rou ikﬁ‘ﬁess gg%%%espe}{sﬁg%%ﬁyjrem Sepges fixed as

r arigwel indeccas. ?Speclﬁogd@ thmﬂmghnes?aﬁelié fnmmlgmtf%g aresoformedthat
{ nob ViR G phptect st (RELED nimitin @ reBianiots g of £0 nm or more may

1or eGhibiin Ghe Sl SHS%%br ARrD T 2090 bF l&@bgésggf@nh} | fibtiat which the

25

30

range of 5% or nore an ess

heicgatact ratigh ps fthe rserfamom@nessﬁbw carvet Baeminéa?ﬁth an atomic force
ur v n tomc force

o RGRREGed PREMG s S The inavidhial utiaems. of, heysmgngtic disk 16, os

t héfhisagrdt inCFi skha?v% _sb&ﬁinﬁﬁ v

the cross- SECI?I onal atpgggodsl t he dh%gssur a%gkdsurflﬂ& f‘regulannes n

i r thegiections parellelto the qurfaes iof the mgnbﬁoedzskdﬁfaﬂmtherange of 5% to

5P G308 rep 88 el of dilcPipaton ¥4 g 19 i) € osiion of a heg

debf 10 nt dromofel foidths cbBteflind taldnPRS I)bﬁ’gbngi ﬁhi?:ﬁ' #Bheight of the

of 1.0 nmor nore fromthe center line't

po&4ction is 3@%.afithat of the wholg magoetic disk. section is 50% of

L0+ aoo TP SoHBRGEGFDAY e B bSOl Mt sbout 30 nm
ri im héighthareoloiv. 2 Theted bonvERSS Uuring 18X Contsdt Withdthe gﬁﬁnenc head, are

cont act th the rragnetl c head are 20 depresse
M bxea rige of, l§§m°tm Thus, ctheniadexesnmentidnedeabove have been

theo?%ﬁﬁﬁlf%g%d Lty %’er%m %Fb'?’éfnyl &}tegfneucdnskto

adndmmmmn lof 11 slider ofd magn@iylallGs BovEndd by VoRAE: surface area
thecego tact surface area produced bet weenl t he

the magneticcdisk surfane vwnv&ne@nvexes are
ar&pressed toa hexght 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 hydrdchloric acid
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‘having a ueous amoni a and aqueousojr.wy roch or| c aci

depressed to a height of about 1.0 nm 25 Exanples: A
Si substrate neasuring 25.4 mmin outside dianeter,
7.0 Mmin inside dianeter and 0.38 nmin plate

t hi ckness was used. This Si substrate was a single
crystal whose surface had a crystal orientation of
(111). The Si substrate was potl&hed 30 to a specul ar
finish Ra of 2.3 A The sanples were subj ected to an

clag lthdif donfnsBtiland PSRRI Ued ow show the alkali
fempaa the sbictant component ibontainedtih gheletchaht, thaivlcencentrations,

5 0 Ecfind T b Bl i RBiact e 108 dpep pbtsned ofthe

c sxnples vliith ere dubf%cﬂdcﬁﬂ ehﬂﬂ?e Hﬂgi exturing
etch?ng tlms Table shovvs the data obtain Q.?dtgﬁvenat
sRiRsess The epndikions eemﬂgcprawsem rg shovembelowt. , The abrasive

daﬁ%hgdﬁaég%“n ﬁﬁurl &S#S The %ndltIB%OfOIS}m

afhesiurey was audsd dﬁi]iudwada lritetdfesosh%ﬁi Yers Péxﬁﬁpafltwo seconds
abras ra havi ng a D90 of 0.15 m The slurr
A g&ﬂo@éﬁbs tthe polishing trperiawovenfabric of polyester was

S?%‘%’iss QUBRP g ng‘*ﬁo 8 of 78 s, e Rfgicoal froquency of

pthieydisk wms et at Mtbm.TﬂEzerﬂihlt Wab 3hakenld 4\Bie bf 120 swings/min. The
1i\te of 7§émﬂm n. rot ati onal frequenCé of 10 the

S5 o S B et AL K2 O N0 laaerpmessmg time
Ofwad s ab 10 8&tin@k. N The depressing force exerted on
t he tahvvas set at 2.0 kgf (19.6 N). The processing
tinme surfacesshagiiofthe amgnetid isk svas deteembrisd (RaOBH! 110 nm) with an

net di sk was determ ned B O n with an
AR oo TicTPPec i dhe AARR Of Aisemaingiion et 2t 10 um x 10 jum and the

et o 5 e el 4 R e

ol@taeiﬁﬂﬁﬂhm'm:v@ssmgplfims-dilaj(MIeel= f dn doth X and )omdss fagon (order = 0)
or der, _e&‘Fln both.Xgi0 and a flat-on
U yred £or Lot g e conputation
of a I t t
Wsﬂtﬂﬁl&& w&%ﬁﬁ%ﬁﬁ; ﬁ&&ﬂg@etyﬁq of rating the

TDTOtest w th the object of ratlng t
ityreafrthe imagnetic disk toruiduee anﬂkesmno rTheTtest tevite dgad for the TD-TO

g%&g%erh%ﬂggg% tci'ﬁ'l“b Whe?’ Wa%béﬁnﬁmmber 70 had

mfaﬁﬁ?gsﬂsﬁ%%nm olyeqt2 h“émc‘%%g ?“%'Ww gzs%de the chamber

40 eboyt@ 3 sy hEhe clmmben 79 hadog etagel 7didisposedi thensin and this stage was
H8viliBA thepdod3Rith'R 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



provided thereon with a spindle notor 75 and a
supporting post 76. A magnetic disk 80 as a sanple
was supported by the spindle notor 75 and rotated at
4200 rpm for 25 exanple. The supporting post 76 had
an arm 77 and a suspension 78 attached thereto. A
magnetic head 82 for the test wapysupported at the
Ieadlng term nal of the suspension. The arm 77 was

e 4 Sl Fo S ALY o8 R0t i AR Boaflch e mogaeti

heditaB B2avlitivben theansgistc diskisvilowered. Al tmewm, theouput of the AR

connected to an oscill oscope 85. 30 Inthe TD-TO te

théewgn%‘l iwasgmenitened, with the, eseilosrope . sﬂh?d?%?grtﬁe AE sensor

&g&&l r OF t
the testing device, éfg% %?%‘ssure | nsif%zw-rw £ cBfain pressife as

5chdlimtrateDinPig. 6r Jhischabtyindicstes ¢isht shrcmapuetizriead contacted the surface of

ro tatlon cg&zstﬁag‘hp anetl 3 head matlve L ttgﬁ ouchdown (TD)

gfr sensor 84 was nonitored with the
oscope 85. The output of the AB sensor suddenly
i ncreaséWhainethet lpeessmteeunmie dhetbhambeanﬁ@rwaeamhsmnﬂy increased

fﬁ&?@%@@reﬁkﬁq Illus#ééfgg% 6, Th'Sfatforawhﬂe
1007 WhEP theXghabire :@h&l@dT Waza%etﬂéeﬁ&sé M&Mfeﬂ This fact

time was uSed as the touchdown pressur Men
t hdndicates thas the sagmetit: beadhagain | gisk surface. The

I ncreased! |C§nger%gﬁpf%§£%¢g§%%%§?%%% The difference

Pr defiked theard B and thee TP presfife Ri(Be- [A)\whs reported as the A
suddenly fell. This fact indicates that the magnetic
he:memu(é, fIhetestfor desamining thg TI? peessurgid.she T presgye B and the A

PO R AR TR 20, 7, S

pf essur dt i ﬁa@dtﬂ‘tﬁnm 7, 46 $he £bsdnédBof thY) tenamingqocdsgdt is necessary

as the A pressure The test for. determni ng the TI)

pr dhat BH 4.0 nae be5%r exsmarecinporer tha then T Omr%aﬁhere of possible

t [ o
F| d. %&‘énﬁgﬁﬁaaiﬁgeng%;%;% afcbevaJll}r&fng procg%fslﬁle:}% sma.llerthanS/G,
n(re]ms'fﬁrpr_?_sosui’emoesﬁidt He&e?mm bprté?ﬁ‘ oﬂem‘eabsr in rﬂ:jmmﬁce rougbness of the

t hat: t
0 o b e il e A s ey
i~ splte 118 15 1B8uctadhekidf i InffeBSel!” As!ATRalt thel YhiAidthbnon that the

ecrease In e surface roughness ‘of the
20 magnekic hadfaﬂktd\ﬂoatsﬁmhdwsltfmt:ﬂ@ mﬂgnd:behsk even at 0.7 atm. takes

R RN A e N e A S—

PhARETE Maftehd®indul}F and as a result the ability to induce adhesion is exaited and the

25  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

30 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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20

magneti c head fails to float fromthe surface of the
magnetic disk even at 0.7 atmtakes place. Thus, when
the "BH 1.0 nni 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 25
frictional force generated durijgg the contact with the
magneti c head is sharply increased. The possibility

- ¥encd G BRAREh e W rhe L S f |Wt°d%z2‘éa&dm ks

t hieo wetpdefror HigalD thatithielve préaretC suddenly itcteases, namely the ability to
%ptua Iy, fracture may ensue Fig. 9 shows the data
erformed in the presence of the 30

t ext ur irgg rem!rl?b Bﬂlfe | M‘@ﬁ t‘]Fﬁ 19 nm™ as the
pressure inc us e 0 possr |spersr n o may
bsurface rengihess of the magnetic diski at&lemlrcﬁf 5% or ditore paticularly at a level

th ase of .t -18- ab ence of, the texturi ng pr
TY4eSH 190G A the texiyring progess, ‘h’&r Rossible 1o secure the

mgg%ﬁgyﬁt‘%&? t#ﬁ%n [ ngﬁﬁ hesi gﬁﬁ?@'o\f 2 reduced

eprebsugelof .76 ap:mewed wignrths ahbantoéf ﬂdntaﬁcmedfthet:hagnetm head is as low
th Qégéettrng 'BH 1.0 nnf as the 5 surface

ﬂﬁﬁ% he magnetic disk at a | evel of 5960r

mor e, PRéd,| i Folidwink foddQfibad %Nevaefga?g ddnossr the -object of

presence of the textlOring process, it i e
thecpresencei Or absenbetdfethbl pickuzp iofra ddbridant material by the

m%w%‘%der tengeifp"&fﬂer . Wg&f&mx of the magnetic

fdlgatatﬁga ofindilaely ROBR! prechding thst @SpHuality 88 mdgrietibBisks having

ess. 10, Then the fo | owm ng | oad-unl oad test was
“BHobPenm adwiform sige of i inch (25.4 mm size)

f t Kk f.a_lubri t . .
ﬁ&%@% ?—%}%" S ke e 29 1 & aiogfif Bk degioe rotaing a
rpfieind B epurhisitof Wadipestd Ahloehing TRE Maignetic el inside and
IS Iar . Simlarly to the preceding test, a plurality
%m» laneipE the magnetiy disk was repratedag [Fhe: ersdeongtent pfithe test was

(s EDoRely ST B8 o husidhyl BF T W AT —

iopefativhOwey catried dlst theS00;000 Pépatitions, aTheréaltiaOthenfirgrivtic disk device
t he Qperatron of Ioadrn and unl oadi ng the magnetic
passsralled fEherpresepre ar absence ef the ion of the lubricant

%&5“ 8tﬁ‘? heIBe envi ronnent of the test was
ifto ¢ BES*

kept ure of 70C and a humdity of 80% RH.

The | OFieé m:mms loadingondbgding festee shotwniif Tablés 1tahd 2 below.
500, 000 repetitions. Thereafter, the magnetic disk

devi ce 20 was di sassenbl ed and tested for the presence

or absence of the adhesion of the |ubricant




material to the magnetic head. The results of the
| oadi ng-unl oading test are shown in Tables 1 and 2

bel ow. - 19- Table 1 BB Pickup 1.0 of

Al kal i

8 on .

Tanp. Thus Ra em TD TO A | obri csat Potawi nm net anaa
Ex 1 10 AU188 1 50 1 3.1 6.1 0.50 0.65 0.15 Absence

Ex 2 do 25 do 1 50 1 3.7 8s 0.42®m62 0.13 Absence Ex
3 do 50 do 1 50. 1 4.7 13.5 0.39 0.46 0.07 Absence Ex
4 do 2S do 0.5 50 1 3.8 89 0.4 degg 0. 09 Absence
EXS—da 25 do 2 50 1 39 9.1 0.4/ 0.56 0.09 Absence 8x
6(1025do12513.25.‘)0.560.015_3012%?5nce Ex 7 Pickup
do {25 dp Xhil |Gl |1fbkead 347:»,0_-@ 06| apgedce FX[8 . gdo el
25 do—1 ht 3 % 7| omplhec b w4 6 7C). 1@\ &SGR M]h_&_l:m
251d@,1 $2,:87 O@i D. 5710,10 A]bsencemEx plsg) (095255 015 | abee
do[ Ex30 -3 351.]0 A2107 51— HoPhs g o e e o8
25 SO T (0RT 17 6. 7 U 4550 o0 4P AT 057 T A
| M ; 3890 LARBe 30 1052710307 1510 598 (63 |0.0§ | 057 0.09 | Absence
Ab;iﬁ'ﬁ'e_g—r‘ e 2ola50, 11 9.1 56 | 000 | Abssace
pEee s *%*"’1" : S 1 D36 | 068 0.12 | Abssce
Ab g do EX #1]d0dlS STIVAL 1715 1-15%_ I 7037 U1 043 | 0.06_| Abseace
0. Adsorte Ex251% dd 20] SRATTSO] 2 3, 98 674 [09A5 U] G067 | 012 | Absenoe |
0 IEe m%e_%_ﬁ_@_g%_%g 1543 %2 248 [5@41 51057 | 010 | Absence |
0. DB A eTE e | NI T ARsED N I S k3 S AT
0. pEx2dcodeo | 25 | 30 [BI 72 T 6552 ST 7011 | Absence |
0. Locrg::c £25 NAL330 11 15 [455] 320 A | DOF8 0.13 | Absence
Coniz 15U~ 1o ADEEHITE " sk 4B 45y R T A
AbsExiée  @nnpl Pahai Lan O o H NOS [ 1455073 | 2052 O 1061 | 0.05 | Absence
0. 1A1gq4dn o '%%%o ] 50 1 43 | 64 | 049 0.51 0.12 ) Absence
[ Ex 1 do 25 1 50 1 | 32 [ 59 | 032 0.63 0.11 | Absencs |
gnf do 25 ANES 1 50 T [ 353 (67| 048 059 | 010 | Absence
Ex1 | Nooe Nons Absence
%:m;. X - 23 | 27 | 068 096 | 031
| =2 | j ANSS 1
‘;’";‘ " = : 50 1 |27 |31 o67 0.51 024 | Absence
—5;_:“’:' = = None - 50 1 l157]2s3] o3s 0.41 0.03 | Presence
ANNS
= = 1 50 1 _|172{279| o3s 0.42 0.07 | Presence
Ex S do ANNS 90 1 1128 )226) 039 0.44 0.05 | Presence

LTMAC: Lauryl trimethyl ammonium chloride
STMAC: Stearyl trimethyl ammonium chloride

SAA: Stearyl amine acetate
LB: Laury] betaine
10  SB: Stearyl betaine
. LDMAO: Laury! dimethyl amine oxide
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Congi. 25 Ex 3 do Mane 50 1 t1227 038 0.41 0.03
Presence Ex 4 do 80 1 ANNB 50 1 035 0.42 0.07
Presence Ex S do 25 1 ANNE 90 1 039 0.44 0.05 Pm
ANSS: Al kyl napht bal ene sodi um sui phonat e ADPESDS:
Al kyl di phenyl ether sodi um di sul phonate 5 APP: Al kyl
pot assi um phosphate LTMAC. Law30-trinethyl amoni um
chloride STMAC. Stearyl trinmethyl anmonium chloride
SAA Stearyl am ne acetate LB: Tkggrzyl betaine 10 SB:
li

\?t_eﬂryl het ai pe LDVAQ._ Laury et hyl am ne oxide
4120-| Table|2 | A Pi *up| of |Al kg nc| B®tot ssf Cong.

Tany. Aluns| Bae §URada [[6nd %Siﬁa ra FQiMosgd It g s | i
¢conqcersmet Hiv% (| Gredm NN £)CA %) mimelS@rf @) F proasure | materia?

b Es ¢ Fausguan It ed@¢T EX pPat agsnu v tugde O ANSST 1
. 60 figs76{ 01 16 Abdence 2052521 dgo 25 ANSP die | Absemce

$G0 1 nyirddiabB 13
F8e 1 3. o 1] 0 056066 t—AHsenge ¢
200 144.5 LL. T g@é Of 5E D. 10 /—\HS e o 25
b~ 0—5-50-1. 8 Q37 OJDRF 2’% h%g) '§6 x %% ottt Abssnce
p ANS% 2 B0 113.5 8.2 0.p5 0.j654 {0. 10 sencqd Ex
50 ANSS 50 1 4.5 | 107 0.45 0.55 0.10 Absenos
Ex
23 do a3 ANBS 0.5 50 1 35| 74 037 0.68 0.12 Absenoe
‘| Ex
__21 do 23 ANSS 2 50 1 3.5 82 0.55 0.654 0.10 Absence
k .
25 do 23 ANSE 1 25 1 29 | 49 0.62 0.81 0.19 Absence
Ex
26 do 25 ANSS 1 75 1 62 | 143 0.43 0.4% 0.06 Absence
Ex .
27 do 25 ANSS 1 50 2 3.7 | &7 0.59 © 075 0.16 Absence
Ex.
28 do 25 ANBS I 50 5 47 | 6.7 0.56 0.72 0.16 Absence
| Ex
29 do 25 ANSS 1 50 10 59 | 106 045 0.56 0.11 Absence
= .
30 do 50 ANSS 1 50 10 59 ] 178 0.37 044 0.07 Presence

ANSS: Alkyl naphthalene sodium sulphonate

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
inferencethatthemagneﬁcheadisﬁablembeﬁamwtheth«mﬂupaitymdthe
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




25 do 25 ANSS 1 251 29 4.9 0.6 81 0.19 Absence -G
26 do 25 ANSS 1 75 1 6.2 14.3 0. 0.49 0. 06 Absence
Ex 27 do 25 ANSS 1 50 2 3.7 6.7 59 0.75 0.16 Absence
Ex 2% do 25 ANSS 1 30 S 4.7 6.7 0.56 0.72 0.16 Absence
Ex 29 do 25 ANSS 1 50 10 5.9 10.6 0.45 036 0.11
Absence Ex 30 do 50 ANSS 1 SO-20-59 17.8 037 0.44

0. 07 ptesenos ANSS: Al kyI napht hal ene sodi um

SRR el AAGHEH d BB 16 nb Bty sl 1 the rlisbility of the

| uinagnetict disko ard thelmagnetic sk dewide ysmot setuwed.BH 1. 0 nnt
was | arger than 20'/0. The phenonenon of the pickup
of the | ubri cant material is thought to occur

Pr BitRkiiaPARDR o the frequency of contact between
the magnetic head and the magnetic disk. The fact

5 t h at t h ip plein frogf thelforegoingiresults thattberqoatroﬂmcahs sunface roughness of

e BB HE e HRRREDE e B0 BB LG e rose om 5

t hehi 20%1 fti EM@W&] t6| %ﬁ@mﬁ:ﬁﬁk@ﬁt@&r characteristic of
When the ) 1

i S greater than 20% the overage

wi the mamumdlmmbm digh:densificetion of recording and the stability

angfggac %Sgé'{weﬂ’ﬁgg%@ay&“ﬁ? Hﬁgﬁmﬂgnaﬁkc substrate has

2 0.
43
0.

10 di shdergonea thiee Sethring roceid,- tﬁeamﬁceofro@wbss of the magnetic disk is
denS|f| cat| on of recordin S. not ea atta| hed and
[Jed;po pto tw&gmébq velug of 1.0raon’ iy phe; rapge of T to

di f_)i%dew ce | s not secured. | ndustri aI Applicability:
is plain fromthe foregoing results that by
cont r ol Incidpntdlly, sthisf mvention does ast afeed ttbebermestritted faithfully to the

d:qél'k {hegm%mrestrl cti ngﬁeﬁ%dml ue f,égg%@ggq%gytwd@mgm
15 et Ral VB TR Wbl phtine ?ﬁgﬁ#‘?&ﬁs“”’ vention. Fuber

d everidus davemionofmay deodetived tynsuitably sombining yhe plurality of component

at ati %P{ifﬁtdgi; ghetic heag lPa d&?l ar | éxdbwl% for example, to
t eéﬁiclﬂde@fé% %ﬁ%‘éneﬂth&eﬁéﬁtﬁ o Eﬂ%ﬁ&”&@&?oﬁénttdlﬁnents disclosed in the

magneti c di sk
present embodiment. It is also permissible to combine suitably component elements
20  which are covered by different embodiments.

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

25 increased or decreased as occasion demands.



preferably controlled so as to restrict the val ue of
"BH 1.0 nu" in the range of 7%to 15% Incidentally,
this invention does not need to be restricted
faithfully to the precedi ng enbodi nent but may be
enbodi ed in the stage of practice by nodifying the 15
conponent el enents thereof w2heut departure fromthe
spirit of the invention. Further, various invention
may be derived by suitably @poghiigi ng the plurality of
conponent elenents di scl osed i n the preceding

enbodi nent . is permssible, for exanple to

g%ggﬂ%’%’ﬁgﬁé %{r% Fiﬂ%:t}ogllsétgg ?lﬁpss{r%%o{n ok Iaergggﬂe%c recording medium,
eHBPHEAR Bubjetling 8 @Alisth PRIsHa®Siobh Chbmi&P '&Hlﬁk? $réhingdt Yasing an

conponent €l enents 20 which are covered by different
ewehati qmmnyng lan aqheoumjkait pQuidons knd p shrfastantp Kherebyhaffording to a
s apd th m t hi cknes of the
rggrg%cf the §t (for% sug%t{aée %e&ugapgle? ; ?1%%%1 %Plvgglﬁ%?%g?tgét rgﬂlo (BH 1.0
A of eemort RoREande@DES beEledlin 4 ﬁE{dﬁQﬁQ et of il ©chrh r hitee, based on
precedi ng enbodi nent but mma variously selected to

gé?r:tght #Havhigh the coptaet ratip reache& HE% img parface cgpsrnegelpad surve.

t he nunber of magnetic disks may be 25 increased or
decreased as occasion demands. -22- CLAIMS 1. A

G’Et hod frethddhecprdiiitd tlaim df whessiip she aqleeohmrallali solution contains

netic recordln medi um ¢ npr|S|n ubJect
gpq S0 hGHRI% 00 Spiun i A i Fiepantes i eoentration of an

RYomBondt G2PngE 8P kg ous al kali

o) Ilaut?o O%nd a suﬁ?act ant,%t%erggay%ffordl ng to a
surface of the silicon substrate irregularities which

av of contact ratio.(.BH 1 n of 5% or .
Tore h 5FOTAEESO; Y00 ATy 1o ﬁe%ﬁfenb?helﬂﬁfaﬁmﬂ is an
ShiofTRr §urfatt@a§1‘t3 darfN thed f@lafihhadla %h@éﬁtlﬁﬁ&l Cd?t“hﬁczlméxﬁé | Qirfactant
reaches 50%in a surface coarseness |oad curve. 2.
pempeienhcoradgagf §.4 nedsshorte 15 magsds.ei n t he aqueous

al kali solution contains potassium hydroxide or
sodi um hydroxi de and the etchant has a concentration

af anA ekl aceOIRRERNElaind 32 whaRGe tHef anlonTB $Gffadtant6l at least one
mass% 3. A net hod accordlng to any one of clainms 1 to

mempbise seleeted feom (the graupneonsisting of alkd maghthgleng spdwm Sulfonates,

Qﬁl? (thEFenS;l %Hl%pgodhlﬂ‘ﬁ uﬁgﬂﬁgyﬂda&lkﬁ;bo%fsT%W&s

onen i'n"a’ran
mass% 4. A nethod according to claim3, wherein the

anionic surfactant is at | east one er sel ected
B o Pretion HEcaioing SroIHEn b WhER A TBHAHAIGAGE NS furfactant

st {HRHG5t has a concentration of a cationic surfactant component in a range of 0.1

mass% to 5 mass%o.

6. A method according to claim 5, 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.




al kyl di phenyl ether sodium disul fonates and al kyl

pot assi um phosphates. 5. A nethod according to claim

4, wherein the surfactant is a cationic surfactant

and the etchant has a concentration of a cationic
surfactant conponent in a range of 0.1 mass%to 5

mass% 6. A nethod according-2»-claimb5, wherein the
cationic surfactant is at |east one nenber sel ected

from Wheq gt Qc&ﬂ{i‘iﬁ?s{o' @Q.H‘Hf6| AEdhn tthd TREMMhnE@ AR Mfiphoteric
chloride, steary rimet hyl ‘ammoni um chl ori de and

surémtapnk andiheetcent base cong@ration Af arainpliotese suréictagit component in

cI ai wher e he surfactant is an anphoteric
S?QHtm?ﬁf(fl {g’i#méfsc}l"iant has a concentration of an

anphoterl c surfactant conponent in a range of 0.1
mss%to 5 mass% 8. A method accordi ng toclaim?7,
Wner eiAnmethed aﬁm@ng ¢ elainy 7 whergim the amphotede surfagtant is at least one

B’lg{nal n%eslect % %%%r'r(])aultpﬂcgonglﬁ@néj gf AOsh %%{aﬂ%t gt%#yiagétyne and lauryl

mdﬂleylaﬂunéoﬂﬁehod according to any one of cI aims 1 to

8, wherein the etchant has a liquid tenperature in a

range of 20C to 80C. 10. A nethod accordi ng to any one

f clai t

 qui o e 366Sedinb f dy HiEhdhes 10 8 CH@RIn AR®IcRant s a iquid
topeedtitedh b @mgefof20°@Ikk809C. conponent in a range of 25

to 60 nmass % 11. A nethod according to any one of

claims 1 to 10, wherein the silicon substrate is made

9h, Si ﬁ%@t 64 ?ﬁé&o?éhn% 't(% %rgycl’%he ofclaifis "[%E‘?Sdto@ Geflif thelchant has a

any one o al ns wher el n e silicon
Hqungt teatperatire impal eange q’bEQ aoyE°al dndhbasial ¢caysentrat®n @f an alkali
met hod accordin g of clainse 1 to 12, wherein

CHEPTHLN, SreBEh A2 0t0 S A er of 50 mm or | 6ss.

11. A method according to any one of claims 1 to 10, wherein the silicon substrate

is made of single crystal silicon.

12. A method according to any one of claims 1 to 10, wherein the silicon substrate

is made of polycrystalline silicon.

13. A method according to any one of claims 1 to 12, wherein the substrate has a

diameter of 50 mm or less.



