-Nhgnetﬁéﬁﬂhsc The present invention relates to a substrate for a magnetic
disc, a nethod for preparing it and the nmagnetic disc conprising it. A
magnetiic disc is formed by. applying in order an under.eQat il M8 magnetic
fikmand a protective filmon a substrate according t - OZ 7
sputtering, coating and depositing. A magnetic stor g

of the magnetic disc and a magnetic Magtetdr Désar df< §i ng
(héreinafter referred to as "head"). Before starti t or age,
t he head and the nmagnetic disc stand in contact w't

starting, the head is floated by applying the predekX€x ion to
the magnetic disc, thereby a space between the head W ic disc
is produced. In this condition, the recording and repy possi bl e.
On stopping, the revolution of the magnetic disc is stoppe ereby the

head and the nmagnetic disc are returned to the condition before starting,
and they becone TRESPERIEMh HHWRRIOR I AR t& ReSubptdatsofornddaahetic

called as "a, contact start_stop node, (CSS node)". 2 On stgrting and
Stopping. a9tPFer? JASFNPD, ERF ERRREAHG At (e MEPeIiE (et s ing

di sc causes,their wear, leading to the deterioration in magnetic
properties,lESpeciaIIy

A magnetic disc is formed by applying in order an undercoat
film, a magnetic film and a protective film on a substrate
according to any process such as sputtering, coating and

depositing.

A magnetic storage is mainly composed of the magnetic disc
and a magnetic head for reeording and feproducing (hereinafter

referred to as "head").

Before starting the magnetic storage, the head and the
magnetic disc stand in contact with each other. On starting,
the head is floated by applying the predetermined revolution to
the magnetic disc, thereby a space between the head and the -
magnetic disc is produced. 1In this condition, the recording and
reproducing are possible. On stopping, the revoiution of the
magnetic disc is stopped, thereby the head and the magnetic disc
are returned to the condition before starting and they become to

stand in contact with each other. The above mode is called as

' "a contact,start stop mode (CSS mode)".



the recording and reproduci ng property. When the magnetic disc has | arge
protrusions on its surface, the head is collided against the |arge
protrusi ons and thereby, the head is floated unsteadily. As the result, the
head and the nagnetic disc are danmaged,2leading to the deterioration in
recordi ng and reproduci ng property. On the other hand, when the magnetic

disc has an evemrWdasady aMertdppilng, cal $reatebadli fokbe ppaaachbat ween
the head and the nagnetic disc by allowng to left the magnetic storage

under hi gh degWelid \whed et @nd rhepher@riendisccaaasdsbeheeenweée, head
and the magnetic disc. If the magnetic storage is started for operation in
such a condidddimg aditdie rdesieationgtiiancedni sagneticegrbpewedast hesheadlaahg
the magnetic disc and as the result, the head and the nagnetic disc are
damaged. Thike ireaatdioy and adpeadiustiingk'property.coWbedethd mhgnethe Hser
the friction force produced between the head and the magnetic disc is, the
better the hess-lgraparrstiusionse s ys syafager stbﬁaheégeéisi faodligedt est
wherein the CSS node is repeated to see the change in the friction_force.
Up to now adfitftattdre ckipge AnRFaisdand drdatheyebly ethpdBrpduiedfasatpd
substrate for the magnetic disc. Recently, a qglass substrate iis proposed
and ext ensi%?@%ﬁ?édﬁsﬂﬁ’egl%?ssé’%bé‘tl}eapgags aBf Fgﬁl E‘aﬂﬂﬁti‘ﬁcgéé i #§®a

recording densldda, "EERHAS o R 1t USR-RERAGR YeLBRUS g Unb? O
reproducing property. On the other hand, when the magnetic disc
has an even surface or when moistuge is entered in the space
between the head and the magnetic disc by allowing to left the
magnetic storage under high humidity, an adsorbing phenomenon is
caused between the head and the magnetic disc. If the magnetic
storage.is started f6r operation in such a condition, a high
resisting force is produced between the head and the magnetic

disc and as the result, the head and the magnetic disc are

damaged. This is called as "a head stick".

It is considered that the lower the friction force produced
between the head and the magnetic disc is, the better the CSS-
property is. The CSS-property is evaluated in a CSS test
wherein the CSS modé is repeéted to see the change in the

friction force.

Up to now, substrates comprising aluminium alloys are
widely used as the substrate for the magnetic disc. Recently, a
glass substrate is proposed and extensively studied. The glass
“.sﬁbstrate is suiééble for increasing a recording density,

because it has the even surface without any large protrusion, it



IS rlgld and hardly subjected to a plastic deformation and it has few
defects on the surface, as conpared with the al umniumalloy substrate.
Howevér, the gl ass substrate has the defect of a |arge contact area between
t he head and the magnetic disc, because pf its excellent surface evenness
(snmoot hness). Wien the gl ass substrate i's used, therefore, both the
frictional forekyiahdridaantlor Hukgdarest thetavpdastie cedoetat idins@anandtt he
head are increased, leading to the deterioration in the CSS and anti - head
stick properds efew Abfeatet o tfhy suwesEod,n@gst veompafrect wdkht kdegladsminium
substrate, it is proposed that fine convex-concave portions are forned on
the gl ass sabbey atubstyraterechani cal procedure so as to reduce the
frictional force and the adsorbing force between the head and the magnetic
disc. In this nmethod, the production of mcrocracks are necessarily
observed because the glass has a | ow_ plastic flow, Thus, the magnetic disc

may be broken dUPH®&Hre YRRWFIaRF iSTRTEFRS Gt I’f'ht?f dtelfr@c(}}l &8s asdpLerat e
dth t i b ded due f th t

o ch T ema HENCY R BIOTeRk < Han e &mﬁ&%@d mRgng Hffgﬁﬁéﬁro e
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subj ect i ng %1)%?%1? énfé‘lufé&h' @émrﬁotlhs "2 %1%%‘1%91‘&% i %ri‘xd the

cont ai ni ng fTuorTe aci d ' ¢ ACH 0 or —an agqueous “sol uti
contai ni ng 540k 6 SASe between the magnetic disc and the head are

increased, leading to the deterioration in the CSS and anti-head

stick properties.

As a'method for resolving the defect of the glass
substrate, it is proposed that fine convex-concave portions are
formed on the glasé substrate by a mechanical procedure so as to
reduce the frictional force and the adsorbing fofce between the
head and the magnetic disc. In this method, the production of
microcracks are necessarily observed because the glass has a low
plastic flow. Tbus, the magnetic disc may be broken due to the
lowering in the strength of the glass substrate and the magnetic
film may be corroded due to the presence of the moisture which
remains in the microcracks and is produced by condensation in

them.

Other hethod is pfoposed, which comprises forming the fine
convex-concave portions on the glass substrate by the mechanical
procedure and then subjecting to a chemical etching treatment
using an aqueous solution containing hydrofluoric acid and

sulfuric acid or an aqueous solution containing fluoride so as



4 to enlarge the resultant mcrocracks and renove them (please refer to

JP- A-63-160010). This nethod has a defect that the nechanical procedure and
t he chiem cal etching treatnment should be conbined and that an opti nal
condition for the chem cal etching treatpgent is restricted. Otherwi se, pits
and grooves are easily fornmed depending on the conditions for the chem cal
et chi ng trealdrenladge tther resul¢antemicdoicsapkepesdd rewovehtbenmpripdease
subjecting the surface of the glass substrate to the chem cal etching :
treat nent usiefierartcadiPedus3sdl600ilon .of Thdisagethadf hasr pddefggthibiass khsri c
acid (please refer to JP-A-63-225919 and JP-A-64-37722). This method has
al'so the defmegharigalk frafiesres ghst tiee chemiscpddegching §ueakmengushoylthe
hi gh concentration of hydrofluoric acid (for exanple, 4N and 6N in

exanpl es), tRferRPINRS @A ShatorPa PRI GREILSARBY £0% tRE Sthemdcdlof the

gl ass substrate are irregnul ar ,and diversiforml Egcase of the cog\éex-concave

portions beiSiFHMBfHCA e, iis,restFistedsi oS PEFY 5P o PLESHBRY FEPRYES
f f th | as, t . ' t he det.er.i, ti Ln CS
oroaey ! e B SRy S HRSE AR B0, ke Remicas
repr oduci ng erjco&?l #'scé)érameqﬂ__ced and a S/Nratio is |owered. An object of
the present Thvention is 0 provide the substrate for the magnetic disc,

the substrate conprising the glass and having i nproved CSS and anti-head
stick properties without |lowering the S/Nratio. Another object of the

present inventi ofpyrHek PISRHAE et LOBlRosRUGPHNIRE CRfpIIRLS -
subjecting the surface of the glass substrate to the chemical
etching tréatment using an aqueous solution of potassium
fluoride and hydrofluoric acid (please refer to JP-A-63-225919
and JP-A-64-37722). This method has also the defect that the
glass substrate is eroded very quickly due to the high
concentration of hydrofluoric acid (for example, 4N and 6N in
examples), thereby the convex-concave portions formed on the
surface of the glass substrate'are irregular and diversiform .
In case of the cénvex—concave portions being irregular, the
large protrusions are also formed on the surface of the glass
substrate, leading to the deterioration in CSS$S property. In
addition, excess concave portions are formed, thereby a

reproducing noise is pronounced and a S/N ratio is lowered.

An object of the present invention is to provide the
substrate for the magnetic disc, the substrate comprising the
glass and having improved CSS and anti-head stick properties
without lowering the S/N ratio. Another objecﬁ of the present
invention is to'ﬁrovide the method for preparing the above

substrate and the magnetic disc having the abowve substrate.



substrate and the magnetic di sc having the above substrate. 5 Summary of
the Invention The present invention provides the substrate for the nmagnetic
di sc conprising the glass substrate having fine protrusions on its surface,
the protrusions having a height of 50 tog1000 A, a width of 0.01 to 1
[err], a density of 10 to 1000 per 100 [err] and an area ratio of 0.1 to 50
% .and a ratio of peak height on a nean line [err] to naximum height [err]
with respect to surface roughness of the substrate being at |east 60 The

present i ngummagy ofokhgednventhonprocess for preparing the above substrate

and the magnetic disc having t he above substrate. Detail ed Description of
the I nvention TARespyeseatelpventhonnngaeidesdihe sweserabetferreherred to
as "substrate") of the present invention_is the glass substrate on which
the fine pPEOREEicndiscecrBgEiaing £hengdassnhevubesrakeohayhpapfdPeusi ons
according to the present inventiaon is based on follow n It has

findings,
been consi BFPEFUSHANS; RE &858 ﬁHHfFﬁé'aﬁP?éﬂﬁﬁﬂrg??eﬂsp?gﬁé?gi%sgﬁiﬁht of
associ ated _w th cqnvex- ¢ av ortions.on the surface o e
substrate,sﬁkgP ﬁ@%o[ r P E&gggiP%[ rP? 2 t e i RafePhEY r@ uiFSthl?RQ
CSS and th Ntinmah [,C rii a c [ opal ersed.. Th IS,
when conve%e%bbppoﬁggaéébf%Pgég8§AF%gzﬂiégbﬁéfﬁ§+g%€ %%dgééi abT&+® 3%
peak height on a mean line (Rp) to maximum height (Rmax) with

respect to surface roughness of the substrate being at least 60

%.

The present invention provides the process for preparing
the above substrate .and the magnetic disc having the above

substrate.

i D ipti v ion
The substrate for the magnetic disc (hereinafter referred
to as "substrate") of the present invention is the glass

substrate on which the fine protrusions are regularly formed.

The design of the protrusions according to the present
invention is based on following findings.

It has been considered that the CSS and the anti-head sﬁick
properties are associated wiﬁh the convex-concave portions on
the surface of the substrate,'that is, Rpmax. Even if Rpax is
identical, the results éf the CSS and the anti-head stick
properties are occasionally reversed. That' is, when convex
portions are formed with suitable height and suitable

distribution on the surface of the substrate, the contact area



di stribution on the surface of the substrate, the contact area 6 between
the head and the nagnetic disc is reduced, thereby the CSS and the
anti-head stick properties are inproved. On the other hand, when nost of
tshe surface of the substrate is occupieg with concave portions, the contact
area between the head and the magnetic disc is not effectively reduced and

alternativ LL 1Sk rﬂ?a/ ve it ti

i mpr oved aﬁ yvr’r%%/nbgh%gt?ée%?z%g? e'%ﬁke ren%:%ﬁcs'?%}%tcet 5‘é\q:heseazl{ gEt 'of%ﬁé@oﬁeex
portions i hgnd' Phé UsH ’ fdp i Mind | OV RIHe Of
t he CSS angs§h§ngnﬁ§ hi%%ﬁ%i%%rt i eselitdfe@rr%éreelagg%ﬁés@t hat the

nunber of BEHErPROAGHUSHIES RS eslE Wha s RS i @hd B hidghis of the
protrusion is decreased, thereby the collision of the head agai nst the high

pr ot r usi onsctéppee Vet g deaich ¥ epshtBges oft Heecdraattarat dah b gtpgaeat ithedi sc
Is al so prevented. In addition, the damage of the magnetic disc is

prevent ed, hbadaasd thé casgeét idedimad s snotc ad fifsyetdi varl yraredywrest rarsd ons.
Desirably, the concave portions is nore shallow, in other words [err] is
smal | er, ialveenabivehe iepisdintrepsed sahrele theymsave divse pridrepriesent
I nventors designed the protrusions, taking a separate notice of the convex
porti on cofAterRet Wphovee znmimay ke cdetrtifmataede Rioxe arnstantdditetic

di sc and the concave Eortion concerned with the reproduci ng nai se.
Accor di ng P8ighe of the convex portions in the protrusion of the surface,

the higher the improvement of the CSS and thé anti-head stick
properties is. The reason is that the number of high
protrusions caused by an inconstancy in the height of the
protrusion is decreased, theréby the collision of the head
against the high protrusions is prevented and the damage of the
head and the magnetic disc is also prevented. 1In addition, the
-damage of the magnetic disc is prevented, because a load of the

head is scattered on many protrusions.

Desirably, the concave portions is more shallow, in other
words Rpax is smaller, in view of the reproducing noise of the

magnetic disc.

The present inventors designed the protrusions, taking a
separate hotice of the convex portion concerned with the contact
area between the head and the magnetic disc and the concave
portion concerned with the reproducing noise. According to the
present invention, the depth in the concave portions on the
surface of the subétrate is controlled not to lower the S/N
ratio and simultaneously, the evenness of thé convex portions is

improved to improve the CSS and the anti-head stick properties.



present invention, the depth in the concave portions on the surface of the
substrate is controlled not to lower the S/Nratio and sinmultaneously, the
evenness of the convex portions is inproved to inprove the CSS and the
anti-head stick properties. 7 Fig. 1 shows a cross-section of the
surface of the substrate according to the present. invention. The substrate
of -.the present invention has discontinuous and fine island protrusions on
its surface, as shown in Fig. 1. An apex of each protrusion‘nay be round or
flat. The cross-Fi®ctl ovhofs thecmasstyentd arv @ dihey sug figee mledda
invention has isotropic profiles in both radial and circunferential

di rections. SYPSEREDRACITHING £ ShROPIRARAY dVEMd Fubstrate of the
present invention conprises the glass. As the glass, soda |line silicate

gl ass, non-al kali glass, borosilicate glass, alumnosilicate glass, quartz

I , physical | t t hened gl b ir- or liquid-chil], hem cal
it enat honed ol 08 APEITARSI9F 200 GriReth SRRENET TR ST ORE S
thei i ot Heg nei 1€ GRETRS Brer VRS b T D T e R BhaiE fndielor-
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distance fromg;bhabe PAd QlpdEatd’{ &S find N TS Pl dt® {dRedtORPhdde

isotropic profiles in both radial and circumferential

directions. Anisotropic profile is not observed.

The substrate of the present invention comprises the glass.
As the glass, soda lime silicate glass, non-alkali glass,
borosilicate glass, aluminosilicate giass, guartz glass,
physically strengthened glass by air~ or liquid-chilling,

chemically strengthened glass and crystallized glass are usable.

The protrusions on the substrate of the present invention
are characterized by their height, their width, their density
and their area ratie,-as well as the ratio of peak height on a
mean line (Rp) to maximum height (Rmax) with respect to surface

roughness of the substrate.

The height of the protrusion means a distance ffom a flat
part of the surface of the substrate to the top of the
protrusion on the surface of the substrate (corresponding to "H"
in Figqg. li. This is determined using a surface roughness meter
(" Talystep"” ex.‘Rank Taylor Hobson) having a stylus with a tip

of 0.2 um square, over 250 pm in length.



protrusion on the surface of the substrate (corresponding to "H' in Fig.
1). This is determ ned using a surface roughness neter (" Tal ystep" ex.
Rank ‘Tayl or Hobson) having a stylus with a tip of 0.2 [err] square, over
250 [err] in length. 8 [err] and [erg] are determ ned as described in
the above. [err] neans a di stance between the nean |line and the highest
peak over a given nmeasuring length. And, [err] means a di stance between the
hi ghest peak and the deepest’ bottom over a given neasuring |ength.

Theref ore, the Rgrandritdxoameadst ebmipedceat dgecoibedieinohhexapovei onBp
based on the convex-concave portions. The width of the protrusion neans a
di st ance bm¢arenabdssesante tlet wret ritss awear doimee guuhdibgy highest ipeak gvel) .
This is determ ned by observing under a_ scanning el ectron m croscope (SEM .
The densit§ BLVERcMPRSRFLRY okeRIEsi niAndd Ruet BEATAcE. IFREARFEaPPRYEENoFDE
the protrusions is determned by processing an i mage of SEM and neasuring
the area obiapest Reak 2p@ thetderneis KRELIOEYSH [ JAHES MERS W N%he

t [ i t ljmted. It [ | ar | liptjcal
i xture {nbrBBER | ntEREEPere U divdimsobnEt o RaRh EnbRe: PRBTEL LBYSLPaSTER,
broadest distance is r&garded C?s tt}iehvm dih of the protrusion \en there
are the prSPPUEFORETHATAPLH Y PLrtli SRV EXif RV Wi dt hs of 20

or nore protrusions is regarded as the width of the protrusion.

The width of the protrusion means a distance between bases
of the protrusions (corresponding to "W" in Fig. 1). This is
determined by observing under a scanning electron microscope

(SEM). The density of the protrusion is similarly determined.

The area ratio of the protrusions is determined by
processing an image of SEM and measuring the area occupied with

the protrusions per 100 um2

The shape of the protrusion is not limited. It may be
circular, elliptical, square or mixture thereof. 1In case of
protrusions other than the citcular protrusion, broadest
distance is regarded as the width of the protrusion. When there
are the protrusions having different width, an average of the
widths of 20 or more protrusions is regarded as the width of the

protrusion.

The substrate of the present invention has the protrusion
having the height of 50 to 1000 A, preferably 50 to 700 A, more
preferably 100 to 400 A. When the height of the protrusion is

less than a lower limit, the effect of reducing the contact area



" The substrate-of the present invention has the protrusion having the height
of 50..to 1000 A, preferably 50 to 700 A, nore preferably 100 to 400 A. Wen
the height of the protrusion is less than a lower limt, the effect of
reduci ng the contact area 9 between thg head and the magnetic disc is
poor and thereby, the CSS and the anti-head stick properties are not well

i mproved. (Pethiedtigs Hedd, allothd Raddid Pfsd Nes PSUF UniPn éréx}t&vra“o

upper limt, the reproducing noise is pronounced and thereby, t

is | owered. cgseaﬁd!behé adet Dihdd® X BSleNpropeiiiid i ndthadl OISt RAred .
having the width of 0.01 to 1 [err], preferably 0.05 to 0.5 [err], nore

preferabl y On0Ehé 0othdr [leand, -when Ckaii‘éltteylglft ¥ tthel Prbars 1610 {€rddove an
preferably 10 to 500 per 100 [err], nore preferably 20 to 300 per 100
[err], and uprenrkimitiivhefrépidodwc by %oijsefiy gtonduricdd aHH %hamutey,
preferably 0.1 to 20 % When the wdth, the density and the area rati o of
t he protrustlesd S/ rakiothainleweredwer |imt, an excess pressure is applied
to the magnetic disc when the head is contacted with the magneti c disc
because the contact area between the head and the nmagnetic disc is too
smal | ‘and thereb the magnetic disc is worn, leading to the deterioration
in the CSS prope%t‘?/ SERSYIRES IRt rRES SRR thﬁ@%lcﬂqw hash¢heepsiqtyrumicdn he
area ratio of t he otru |on & @ﬁove t he up limzt, the contact area
t1¢cC

bet ween t he hERRF o t‘ﬁ’e i 52 Jrs"‘“ﬁ‘rot ‘%ﬁff‘?rtatké]ﬁtl%/ © 0.5 Hm,
more preferably 0.05 to 0.3 um, the density of 10 to 1000 per

100 um2, preferably 10 to 500 per 100 um2?, more preferably 20 to
300 per 100 um2, and the area ratio of 0.1 to 50 %, preferably

0.1 to 30 &, more preferably 0.1 to 20 %.

When the width, the.density and the area ratio of the
protrusion are less than the lower limit, an excess pressure is
applied to the magnetiq disc when the head is éontacted with the
magnetic disc because the contact area between the head and the
magnetic disc is too small and thereby, the magnetic disc it
worn, leading to the deterioration in the CSS property. On the
other hand, when the width, the density’ and the area ratio of
the protrusion are above the upper limit, the contact area
between the head and the magnetic disc is not efficiently
reduced and thereby, the CSS property and the anti-head

properties are not well improved.

The substrate of the present invention has the Rp/Rmax ratio
of 60 % or more, preferably 70 % or more. The Rp/Rmag ratio

means the percentage of the convex portions based on the convex-

concave portions. Therefore, the Rp/Rmax ratio heing 60 % or



reduced and thereby, the CSS property and the anti-head properties are not
wel | ioproved. The substrate of the present invention has the [err] ratio
of 60 %or nore, preferably 70 % or nore. The [err] ratio neans the
percentage of the convex portions based qp the convex- concave portions.
Therefore, the [err] ratio being 60 % or 10 nore neans- that the convex
portions arenom meardsorntmat ahet kensexf poetdbnshareubsinby efofivedhoghthet he
[err] ratiois, nore flat the surface of the substrate except the convex
portions is.sunfade ofulsdter Sudssmansi.chThet highevnthe eRpORaoratdce ifsor mare
as described in the above, the reproducing noise is mnor, leading to the
hi gher S/ N rfdtato thﬂ:c&mﬁamg o the prbstrahentiasretthe n@othé&tmﬁtloﬂﬁels
substrate has the [err] ratio of about 50 % That is, the surface _of the
substrate |s;q%%hﬁnﬁﬁpﬁﬂﬁﬁ§WEﬁ@dWhAFPe#A&Fﬂ?eF?nCﬁvﬁaP?r6+°?ﬁea§ﬁbg?FE?Q ﬁés
the [err] ratio of not, more than 40 % that is, the concaye ggrtlon

mai nl'y for mPSEFHIRd Y tthee aS’PVtehet§§b§FP£PQ“C1Pﬁ PRESHr B PP ¢ @a
formation of t cqQnvex ons .,as a factor of the contact area betmeen

t he head an&q}ﬁiﬁéhﬁéhﬁé)%ﬁ%éa1§ %tot controlled and thereby, the
repeatability of the CSS property is poor. Further, because of the excess
formation of the concave portions, the reproducing noise is |large, |eading

to the [owering ‘%Icéclledﬁ{d\‘{ AlQ pI18PRLERERa R of BR1REOL LUSEROS ONchBe

surface of the g
substrate has the Rp/Rmax ratio of about 50 %. That is, the
surface of the substrate is randomly roughened. Alternatively,
a part of the substrate has the Rp/Rmax ratio of not more than "40
%, that is, the concave portions being mainly formed on the
surface of the substrate. 1In the prior art, the formation of
the convex portions as a factor of the contact area between the
head and the magnetic disc is not controlled and thereby, the
repeatability of the CSS property is poor. Further, because of

the excess formation of the concave portions, the reproducing

noise is large, leading to the lowering of the S/N ratio.

The pattern of the protrusions on the surface of the glass
substrate is substantially reflected to the surface of the
magnetic disc having the glass substrate on which the undercoat
film, the magnetic film and the protective film are successively
formed. The magnetic disc has the protrusions whose pattern is
similar to.those of the glass substrate. Thus, the magnetic
disc has fine protrusions on its surface, the protrusions having
a height of 50 to 1000 A, a width of 0.01 to 1 Um, a density of
10 to 1000 per 100 um? and an area ratio of 0.1 to 50 %, and a

ratio of peak hgight on a mean line (Rp) to maximum height (Rmax)



substrate is substantially reflected to the surface of the magnetic disc
having the gl ass substrate on which the undercoat film -the magnetic film
and the protective filmare successively formed. The nmagnetic disc has the
protrusi ons whose pattern is simlar to{hose of the glass substrate.

Thus, the magnetic disc has fine protrusions on its surface, the

pr ot rusi orsthavegpeat heo ghir DAcdHO0rdoghi@fs Aof at e déhbet ratdlbe¢ng qerr], a
density of 10 to 1000 per 100 [err] and an area ratio of 0.1 to 50 % and a
rati o of peakthébght on a nmean line [err] to maxi num height [err] W th
respect to surface roughness of the substrate being at |east 60 % The
present invention relates to a nethod for preparing the above-nentioned

gl ass substrate. In the nethod for preparing the glass substrate, the
protrusions cakPBePFOFRRE bAVEREiQNr FALRLSS P2 gTASROdUEIF rRFPIELRT di iR
to any one of the follomﬁng three nethods: (1) a nethod utilizing the

cheni cal BPERFRRERFLGRRBNELI2E2) SUORRFABS  utilizing a photoresist, and (3) a
met hod utilizing a contact treatnment with hydrofluoric acid vapor. Anobng

t he above three nmethods, the nethod utilizing the chem cal etching

.treatnent is f bl he etching |iguid a | uglon
containinglhyg?gfFégnW%tgéﬁd%oﬁnsﬁaaéﬁgggggﬁét?%%E%oggggﬁfﬁégh;%$%fIuoric
acid and LEBQ%hQEon@”eQHUE8“§o§8EHtbB“tﬁQ“E@fPé@Q O¥dERL! YyoLLe aGhgk AOCe

I nor gani c~acl . :

according to any one of the following three methods:
(1) a method utilizing the chemical etching treatment,
(2) a method utilizing a photoresist, and

(3) a method utilizing a contact treatment with hydrofluoric

acid vapor.

Among the above three methods, the method utilizing the
chemical etching treatment is preferable. As the etching
liquid, an aqueous solution containing hydrofluoric acid, an
aqueous solution containing hydrofluoric acid and fluoride, an
aqueous solution containing hydrofluoric acid and inorganic acid
.and an aqueous solution containing hydrofludric ‘acid and organic
acid are usable. The use of the agueous solution containing
hydrofluoric acid in a low concentration and potassium fluoride
is preferable. Particularly, the use of the aqueous solution
containing 0.15 to 0.9 N, preferably 0.3 to 0.9 N of
hydrofluoric acid and 2 to 6 N of potassium fluoride is more
preferable. When the concentration of the potassium fluoride is
less.than the lower limit, the height of the protrusion on the
surface of the substrate is more than 1000 A and the Rp/Rmax

ratio is about 50 %. On the other hand, when the concentration



and an aqueous sol ution containing hydrofluoric acid and organic acid are
usabl e. The use of the aqueous sol ution contai ning hydrofluoric acid in a

| ow concentration and potassiumfluoride is preferabie. Particularly, the
use of .t he aqueous solution containing 0145 to 0.9 N, preferably 0.3 to 0.9
N of hydrofluoric acid and 2 to 6 N of potassiumfluoride is nore

pr ef er abl e.ofNtere thet £osinant £ Aid0ideof i$ hebprd atsd wpddwriindea: ,i £ Hee 3 iighan
the lower Iimt, the height of the protrusion on the surface of the
substrat e it e piretrdHdh Aranche heu R ddeE dte substalatet iS50 1%ss @hanhe
ot her hand, when the concentration 12 of the potassiumfluoride is above
the upper 13%id andefyrthgr fseluble orattst s nay the pmgcfiaxﬁeta@reciﬁel the
substrate is less than 50 A and further insoluble mtters ma '

preci pi t at RE el Hei ng Whepitthe erice M adit T ftheoh qfﬁexonc acid
hydrofluoric acid is less than the |ower |limt,, the height of the

protrusi on Bh 1§85 SR laMRr sttt attdls hediahy Q& é’ﬁ%uﬁil%’c&li’se

0 TR A AT S AT R R I BRI
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Peos t han (TERrLRoRay 04t fon h*é?d%fﬂ\l% Yo procP fiu%iaf)"hg‘%ntﬁ%h@%?ﬁ’%ﬁémﬁ

the substralige ifeight of the protrusion on the surface of the substrate is
| not constant and alternatively, the Rp/Rmax ratio is 50 % or

less.

The etching liquid has preferably the temperature of 5 to
20°C." When the liquid temperature is less than the lower limit,'
the height of the protrusién on the surface of the substrate is
also less than 50 A because fhe etching rate is too slow and
further, the insoluble matters are precipitated in the etching
ligquid. On the other hand, when the liquid temperature is above
the upper limit, the height of the protrusion on the surface of

‘the substrate is not constant.

Firstly, the glass substréte is immersed in the etching
liquid which. comprises the aqueous solufion containing
hydrofluorié acid (HF) and potassium fluoride (KF). By reacting
the surface of the glass substrate with HF, the etching proéeedé
and silicon tetrafluoride (SiF4) is éroduced as the reaction
product. Because the resultant silicon tetrafluoride (SiFg4) is
very reaétive, it reacts with KF in the etching liquid

immediately and an almost insoluble potassium silicofluoride



also less than 50 A because the etching rate is too slow and further, the

I nsoluble matters are precipitated in the etching liquid. On the other
hand, vwhen the liquid tenperature is above the upper li'nmit, the height of
the. protrusion on the surface of the subsjgate is not constant. Firstly,
the glass substrate is immersed in the etching Iiquid which conprises the
aqueous sol UK B1FgPNLiai pirogubgd:. of fher t husepoditdd asll ot tlbsoxidd | imri de
(KF). By reacting the surface of the glass substrate with HF, the etching
proceeds anctiddneen dretorad |dinrfade ©F khe iglapsodubetraset Ardrehereby, the
product. Because the resultant silicon tetrafluoride (SiF4) is very
reactive, itetcdaiotes i timbiited.he Byt contgdlildogdthemedhaent yatidnaof aHFpst
i nsol ubl e potassium silicofluoride 13 (K2Si F6) is produced. The

t hus- pr oduc exbrsidxiresi | irortihde progateissclodd téve ehehdngf and bhet pengeatsation
~substrate and thereby, the etching is inhibited. By controlling the
concentrat i orf dfF (gonesrnEhdd ithet Hahitdgdess odf thRecbchBhndy Egﬁr?ﬁ@Fer the
concentration of KF concerned in the inhibition of the etching, therefore,
the fine anding &0 prokandiRFAE s oGy g@® FPrMse Sfr FheesSvripre gFakhe
substrate. After the chem cal etching treatnent, the glass substrate is

i mersed i n ALY FHSERAS ng and thereby, the etching |iquid and K2Si F6
attached on the surface of the glass substrate are released and diffused in
water. Imediately, a part of HF is '

After the chemical etching treatment, the glass substrate
is immersed in water for washing and thereby, the etching liquid
and K2SiFg attached on the surface of the glass substrate are
released and diffused in water. Immediately, a part of HF is

reacted again with the surface of the glass substrate.

In order to certainly obtain the CSS property, the
substrate having the protrusions with the height which is about
several hundreds A and almost constant, preferably within the
range of about * 25 A is.preferable. For obtaining such a
substrate, the condition of water-washing after the chemical
etching treatment should be controlled. In this case, the
temperature of water for washing has the temperature of 15°C or
less, preferably 10°C or less. When the water temperature is
less than 15°C, HF attached on the sufface of the glass
substrate is hardly reacted with the surface of the glass
suﬁstrate and thereby, the deviation in the height of the
protrusion can be inhibited and easily controlled to be within
the range of * 25 A.. When the water temperéture is above 15°C,
however, the deviatioﬂ in the height of the protrusion is

increased and above * S50A.



reacted again with the surface of the glass substrate. In order to
certainly obtain the CSS property, the substrate having the protrusions
with the height which is about several hundreds A and al nbst constant,
preferably within the range of about 2514 is preferable. For obtaining
such a substrate, the condition of water-washing after the chem cal etching
treatnent should be controlled. |In this case, the tenperature of water for

washi ng has the tenperature of [err] or |less, preferably rr] or less..,
Wien the water tFHfdteRurtds 5}3119[9%%"4 h § 9 W(ila}tetsa&:ﬁe% 8n]“\aﬁé‘e§&|¢f gisgc
of the glass substrate.is hardlt{é[rea&tﬁj w th ts&%%urface of the gl ass

[

substrate MBIy 2RE PRI iR 1 8%t the protrusion can be

inhibited and easily controlled to be within the range of 25 A,  Wen the
wat er tenperature is above [err], however, the deviation in the height of-

the protrusion ifhd NEAASEL AL MM &nd Yhesent 4 filiditn doiallseschhe

invention relates to the nmagnetic sc ng the above-nenti oned gl ass

substrate. Jfﬁméfaﬁa $n qthf‘;\fltm@%eféwﬁufi%mw maehelthe ¢iags

substrate on I ch the undercoat m the magnetic fil mand the protective
filmare sugt@ssie ot fhan WEerseateddivaly o mmanet ithef undediddathe
protective filmare fornmed according to any known process such as -
sputtering,fLomf itle anbriePoSi£iNg.and the protective film are formed
according to any known process such as sputtering, coating and

depositing.

The undercoat film generally combrises an element belonging
to IVa to VIa groups in periodic table such as Cr, Ti, V and W;
an element belonging to IIb to IVb groups in periodic table such
as 2Zn, A;, Ge and Si; theif oxides, niﬁridgs, carbides and
borides; or mixtu:e thereof. The undercoat film may comprises

an alloy such as NiP or Permalloy.

The magnetic film generally comprises a Co-type magnetie
material such as CoCr,.CoNiCr, CoTaCx, CoPt, CoCrPt, CoCrB,
CoCrTaB, CoCrPtB, CoP, CoNiP, CoZnP, CoNiZnP and CoNiO; or a Fe-
type magnetic material such as ferrite and iron nitride. The
magnetic film may be a film magnetized in in-planar or

perpendicular direction.
The protective film generally comprises C, SiO or ZrO;.

Generally, the thickness of each of the substrate, the

undercoat film, the magnetic film and the protective film is



The undercoat filmgenerally conprises an el enent belonging to IVa to Vla
groups in periodic table such as Cr, Ti, V and W an el enment belonging to
l1b to I Vb groups in periodic table such as Zn, A, Ge and Si; their

oxi des, nitrides, carbides and borides;15r m xture thereof. The undercoat

benor a1y SRR S sng) sahak 0% O 212Pel) B sEAE BanescPY 2Ry £p 3600
CoTaCr, ,. .CoCr Pt Cr , :CoCr CoP, CoNll CoZ Ni ZnP
andaOoNi 8%#’53 F%an%/r%gfgr}gé)ngzﬁ &Bﬁt & F&F%Eghrggg?e?ﬂ 58 Sﬂdglgpog') -

nitride. The jc filmmay be a filmnmagnetized in in-planar or

per pendi cdi P rg‘giﬁg’n. The protective filmgenerally conprises C, SiQ2 or
Zr2. Cenerally, the thickness of each of the substrate, the undercoat
film the magnetic filmand the protective filmis 15 selected fromthe
range of Ggdakne&s "m the range of 200 to 3000 A, the range of 100 to 1000
A and the range of 50 to 500 A, respectively. Exanples The foll ow ng

exanples W Il npie foillotiidd esdampie st hﬁlqnheéémran?o&11b§t956éeahe
invention. It will be apparent.to one of those skilled in the art that many

changes arnshbedlimhefitd N AP iRSamddnveatebn . W thowti 1depar appgréhentbhe
scope of the invention. ) .
one of those skilled in the art that many changes and
modifications can be made thereto without departing from the

spirit or scope of the invention.

In the examples, each determination was conducted as
follows: |
(1) the etching rate

It was calculated based on the differgnce in weight before
and after the etcﬁing treatment. The density of the glass
substrate is assigned to be 2.5 g/cm3,
(2) the surface ﬁnevenness of the disk

By visually observing the appearance of the surface of the-
disk under a lamp of 500,000 lux, the proportion of the area
with uneven appearance was determined. |
(3) .the height of protrusion and the deviation of the height of -
the protrﬁsion | . |

It is considered that when Rp/Rpax is 60 % or more, the
convex portions are mainly formed on the surface of the
substrate. If Rp/Rmax.being 60 % or more, a mode in deflection
width is regared as a flét part of the surface of the substrate
in the present invention. The differen¢e from the fiat portion

to the peak is the height of the protrusion.



In the exanpl es, each determ nation was conducted as follows: (1) the
etching rate It was cal cul ated based on the difference in weight before and
after the etching treatnment. The density of the glass substrate i's assigned
to be 2.5 [err]. (2) the surface unevennegg of the disk By visually
observing the appearance of the surface of the disk under a [ anp of 500, 000
| ux, the proporti Bheoheipgbtapéathet hrotoushonpyeardeternbredcesing e ( 3)

t he hei ght of protrusion and the devi ation of the height of the protrusion
It is consi dEnEfaERarOWEBREEEr Mptes dFodkysteRops: RABK CTAVERL pipR§IMs hawing

mainly formed on the surface of the substrate. If [err] bei 60 % or_ nore,
a mode in deFPE8cEEEAVRI WERD §heefdPe@tad -4 HPafIpa ?'o%v ﬁegg%r”@uﬁP(ﬁeQ3€§'

pubstrate I, 0% BLESRRL HBYSR LAY oeTie, B LS 68 LEAMAR L0, B S Ly

D07 US1 91 RS R VBN DB, RES LNOREES BB nd Dhich e it
O ! e DHIERE ge DRSPS Uy Bchech ol VshGp el ord it b
determ ning ¢aghoRelgll adf cuberPLRYILH 213ng"tAB SBNEELERTL PRe, A FERIRich
an average is calculated. The deviation of the height of the
prqtrusion corresponds to the difference.with respect to the
height of the protrusion between the highest value and the
lowest value among the determined values.
(4) the width of the protrusion and the density of the
protrusion
The width and the density of the protrusion were determined
under the scanning glectron microﬁcope. ;p case of the
protrusions other than circular one, the broadest distance of
the protrusion was determined. When there afe protrusions whose
width was varied, the-average of the determined values as to the
width of 20 or more protrusions was calculated.
(5) the CSS property
When either a static friction force or a dynamic friction
force was over 20°gf, the CSS property was evaluated to be bad.
(6) the head stick property
The head and the magnetic disk were left at an atmosphere
of the temperature of 25°C and the humidity of 80 % for 1 hour
while they stood in contact with each other.
When the static friction force on starting was over 20 gf,
-the head.stick property was evaluated to be bad.

(7) the S/N ratio



region and an outer region along the selected Iine, fromwhich an average
is calculated. The deviation of the height of the protrusion corresponds to
the difference with respect. to the height of the protrusion between the

hi ghest val ue and the | owest val ue anong # e determ ned values. (4) the

wi dth of the protrusion and the density of the protrusion The width and the
density of the prrieg &BINDrarie wiel detieitd neddesinheascarnifigeel €okr on

m croscope. In case of the protrusions other than circular one, the

br oadest di sswabeatofng chep metgnetiien diss .det er m ned. \When there are

protrusi ons whose width was varied, the average of the determ ned val ues as
to the wi dt h(®&¥ 2 aremrmtprotofupmotsusdoncal cul ated. (5) the CSS property
When either a static friction force or a dynamc friction force was over 20
gf, the CSS propefhg iRage\af Fdieednod s ioas. obeprvee BSad secerdpryperty
The head and the magnetic disk were |eft at an_atnosphere of the

t enper at ur e D¥SFEF} HIRE] HNIRMitdie P EPERIELEL T FOROME CRRSCEOPENEPEM) 0 b@ s
in contact m%th each, ot her.. When the static friction, f rgggon starting. was

over 20 gf, t¥fed %1904 JEHnAnRSs a8 AoTRAEE S ¥k ipeger RE SPR

ratio 17 r;rahc gsllol\tlngc?,t Itc}]a,%asisd,at?{em % li')%'rrtl_g.o%scgrft It_i’xleersufr%race of the

substrate. Margines of the protrusions observed in the SEM
image are extracted based on the difference with respect ;o the
luminahce between the protrusions and the backgroqpa and then,
the area of the inside of each protrusion surrounded by the
margin is summed. The area ratio of the protrusions is
determined by calculating the sum of the area of the inside of
each protrusion based on the total area of a field of view. The
field of view is 100 pm2.

| The SEM conditions are as follows: tilt angle.of sample
being 40°, acceleration voltage being 15 kV, and magnification

being 10,000.



eval uating the magnetic disc. (8) the area ratio of protrusion The inmage of
t he pr.otrusi ons observed as a secondary el ectron i nage under the scanning
el ectron m croscope (SEM has frequently higher |um nance as conpared with
the i mage of the background, that is, thqgflat portions of the surface of

t he substrate. Nhrglnes of the protru5|ons observed in the SEM i mage are
extracted bERsamik Q 3 ) ES phiaNR L3 he-U4Quft nance bet ween the
protrusi ons and the background and then the area of the inside of each
protrusion surrodngedsbyataecenpyiaing aushenicahly storenaihened 148'-soda
protrusions is determ ned by calculating the sumof the area of the inside
of each protiusi shlbaace BhaﬁﬁewﬁﬁtHﬁsﬁ?éawaha?f?%HEFﬂﬁ dREETISHe MANEDf
viewis 100 [err The SEM conditions aare as follows; tilt angle of sanple
bei ng [err]W1SEc£PePéFFBRu58IWﬁﬁ%rbépﬂgtﬁsnk%“béﬁﬁtﬁ%dﬂ?f?QﬁuéhﬁP

10, 000. . 4 A bst .
conpri si ng ﬁtﬁﬁgﬂ?cﬁr?ﬁégl?f‘en@?ﬁgﬁean3agu3385as??$r€1%rfIcf rtg?%u&%%ssup rsastlem

washed W theRuneuhialadehonast  uashed il LhoaRcHtt nepube: WL and dien

subj ected t em Ca eat usi ng an aquedus

cont ai ni ng p gtasawmtyeagd@eéed pmaaf bHOERE 86EEhaltbKaple aélategr]

thereby the fine protrusions were rornmed on t surface of the gl ass
substrate. The glass substrate for the magnetic disc had the

thickness of 1.3 mm.

The conditions on the chemical etching treatment and the
pattern of the resultant protrusions are shown in Tables 1 and

2.

A scanning electron microphotograph per the field of view
of 100 pum? of the g;ass eubstrate prepared in Example 5 is shown
in fig. 2. And, a chart on the surface roughness of the glass
substrate prepared in Comparative Example 4, which was
determined by Talystep af the rate of 0.064 mm per sec is shown

in Fig. 4.

On the above glaes substrate, the undercoat film comprising
Cr (1000 A), the magnetic film comprising Co-Cr-Ta alloy (600 A)
and the protective film comprising carbon (300 A) were |
successively formed according to the sputtering process.
Thereafter, a fluorine-type lubricant was coated in the
thickness of 25 A according to a dipﬁing method, thereby the

magnetic disc was prepared.



substrate. The gl ass substrate for the magnetic disc had the thickness of
1.3 mm- The conditions on the chem cal etching treatnent and the pattern of
the resultant protrusions are shown in Tables 1 and 2. A scanning el ectron
m crophot ograph per the field of view of 1100 [err] of the glass substrate
prepared in Exanple 5 is shown in Fig.- 2. And, a chart on the surface
roughness of the phassssubpsdpedttcy pripartathd mt@mkp@rmpe\mmmltmeél S/Adiradtio
was determ ned by Talystep at the rate of 0.004 mm per sec is shown in Fig.
4. On the abofetheéasesslbant atagnéthioc whider ceate fevdahuvadigst.i sihg e sulAG0 akle,
the magnetic filmconprising Co-Cr-Ta alloy (600 A) and the protective film
conpri si ng cahten {800a}ewdre successively fornmed according to the
sputtering process. Thereafter, a fluorine-type |ubricant was coated in the
t hi ckness of 25 A according to a dipping nethod, thereby the nmagnetic disc
was prepared, the h d StICk or0o%rty and the S/'N
rati o of the=fes A—TagTe T Saa som cimerimote] sults are shown
in Table 3. Exanples arative Exa I 7 The s rate
for the nagnetic Hpgcsﬁ]ﬂﬂtfﬁ? nﬁ%’ﬁe he mpanetst gp ﬁé’l‘j‘eg"he?c (9‘%1
procedures 5|nlla£rg8a£Q8 accordlng to the procedures similar to those in

A

Example 1, provided that the temperature of the etching liquid

was changed.

The conditions on the chemical etching treatment and the
pattern of the resultant protrusions are shown in Tables 1 and

2.

The scanning electron microphotograph (x 50,0005 of the
glass substrate prepared in Example 7 is shown in Fig. 3. And,
the chart on the surface roughness of the glass substrate
prepared in Example 7, which was determined by Talystep at the

rate of 0.004 mm per sec is shown in Fig. 5.

The results on the evaluation of the properties of the

magnetic disc are shown in Table 3.

X 1 mparative Exam
The substrate for the magnetic disc and the magnetic disc
were prepared according to the procedures similar to those in
Example 1, provided that the glass substrate comprising an

unstrengthened soda lime silicate glass (Example 9 and



Exanpl e 1, provided that the tenperature of the etching |iquid was changed.
The conditions on the chem cal etching treatnent and the pattern of the
resul tant protrusions are shown in Tables 1 and 2. The scanning el ectron
m<cr ophot ograph (x 50,000) of the glass gybstrate prepared in Exanple 7 is
shown in Fig. 3. And, the chart on the surface roughness of the gl ass
substrate pramrarative Baanple 78) v oh neR-aldiadririad@d oy ER@mpdiee g Oa@andhe
rate of 0.004 mmper sec is showmn in Fig. 5. The results on the eval uation
of the propNRERALIve Hexamrlet I YRS shown in Table 3. Exanples 9 to
10 and Conparative Exanples 8 to 9 The substrate for the nmagnetic disc and
t he magnetic disc were prepared according to the procedures simlar to

h i I ided th h I b i Si
unst rengt neno B ?ﬂf!?fiigfﬁ%a?% ftg*reisé"r%‘%%pss ”@?f&a%%d%"r@%se'e%%siﬁawe |
Ex 8 - [ Ex 10 Iy 9
used. The AR TBrRE ot pedafEdens SRRt SAC IR, Y ABbIER & Rhet ™

the resultant protrusions are shown in Tables 1 and 2. The results on the
eval uation of the properties of the magnetic disc are shown in Table 3.

The results on the evaluation of the properties of the

magnetic disc are shown in Table 3.



21 Table 1 KF concen- HF concen- liquid time(mn) tration

tration . t enperature (N) (N [err] Ex. 1
2 ' 0.3 .10 2 Ex. 2 2 0.
10.. 2 Ex. 3 ) 4 21 0.6 10
Ex. 4 6 0.3 10 2 Ex. 5
6 @adle 1 - 10 2 Ex. 6 3
0. 15 10 4 Ex 7 4 0.6
5 P—B—6 6 yav) 2
Ex. 9 4 | kF edhcen- HF condén- liquid 2 Ex. t@me (min)
5 ). 8 . EXeoh £ 0.5
0.6 10 tlla%’t%n et T8 8P Hgehperature 7
10 2 Conp. Fx.  R(N) 4__(N) 0 1°C) 10
2 Conp. Ex..|4 4 5 3 10 49 2 Cogp. EA.
5 3 Ex. 179 8 2 o o 5 Conp. Ex. 6
0.6 30Ex. 2 2 Ghnp. Ex. 7 0.9 4 1 - 6 2
30 1 Gp.3bEx. B g 4 0.6 2 10 10 2
2 Conp. Ex. 9 1 0.6 10 2
P Ex. 4 6 0.3 10 2
" Ex. 5 6 0.9 10 2
Ex. 6 3 0.15 10 4
Ex. 7 4 0.6 5 2
Ex. 8 4 0.6 20 2
Ex. 9 - 4 0.6 10 2
Ex. 10 5 0.8 10 2
Comp. Ex. 1 0.5 0.6 10 2
Comp. Ex. 2 4 6 10 2
Comp. Ex. 3 4 . 0.1 10 2
Comp. Ex. 4 4 5 10 2
Comp. Ex. S 3 0.8 0 5
Comp. Ex. 6 4 0.6 30 2
Comp. Ex. 7 4 6 30 1
Comp. Ex. 8 ° 4 2 10 2
Comp. Ex. 9 1 0.6 10 2




22 Tabie 2 hei ght

density

deviation  width Ro/ Rmax  area (A) .
of height [err] [err] (% ratio (%9 Ex. 1 350 300
- 400 - 0.1 200 80 1 Ex. 2 450 400 - 500
0. 05 400 70 0.5 Ex. 3 5 250 210 - 290 0.2
100 90 . 3 Ex. 4 150 120 - 180 0.5 20
90 . AqpEp1e5 2 200 150 - 250 . 0.3 40 80
2 Ex. 6 100 80 - 120 0. 02 400 - 80 0.1
Ex. 7 150 120 180 0.2 150 -80 [~ =V - B
350 24(2)§0 - 420 Inbudne adflBtion  ¥acn  dbnBxty9 Ro/Raa20res
. _ _ > A
200 0.4 30P(A) g®f heighs coné?mﬁi. 17100452 g katio
1400 0.1 700 50 4 Conp. Ex. 2 (%)
( [err]: 4000A - Conp. ,Ex. 3 < 50 <5
o5 50Ed. 1 o) 350 ~ 4p0 , B 200 ( 8 ax 50
3400A ) Ex. 2 - 5D 450 ~B005 €.68 400< 50 70 0.5
0.4 50 6P 6 500 00 - 250
o4 Lo0Ex- 3 5P 250 gﬂgﬁ 5@£X 829 108 08y 3
- 8000A Ex. 4 50150 - -12g) 180 8 0.%500 2000 -200%0 4
0.1 200gx, 5 6P 200 1 Ci%ow Bsp 9 590 10@@ - 2000 gg 2
0.2 1600 70 15 *dwxnrusion was not observed
Ex. 6 100 0 ~ 120 0.02 100 80 0.1
Ex. 7 150 120 ~ 180 0.2 150 80 5
Ex. 8 350 280 ~ 420 0.1 200 70 1
Ex. 9 200 160 ~ 240 0.2 150 80 5
Ex. 10 150 100 ~ 200 0.4 300 - 80 28
Comp. Ex. 1| 1000 1200 ~1400 0.1 700 50 4
Comp. Ex. 2 [|* . ( Rmax : 4000A ) 50 -
Comp. Ex. 3| < S0 < 50 . 0.7 20 60 8
Comp. EX 4 * ( Rmax . 34001'\ ) 50 -
Comp. Ex. 5| < 50 < 50 ' 0.4 50 60 6
Comp. Ex. 6 1500 500 ~2500 0.1 100 70 0.5
Comp. Ex. 7 |* ( Rmax : S8000A ) 50 -
Comp. Ex. 8 | 1500 1000 ~2000 0.1 200 60 1
Comp. Ex. 9| 1500 1000 ~2000 0.2 600 70 15

* protrusion was not observed



23 Table 3 CSS property

result--
38 Ex. 2
20000

0

38 Ex. 6
20000
0

37 Ex.
20000
X

X

22 Conp. Ex.
Ex..6 2
1000 X
0

0

10

'S/N rati o nunber of

‘head stick result
(dB) cycle Ex. 1 20000 0 0
20000 .0 0 36 Ex. 3
0 0] 240 Ex. 4 20000 0
41 Ex. 5 20000 0 o .
0Q00 0 0 40 Ex. 7
oTap1e™3 0 40 Ex. 8 20000 0
36 Fx. 9 20000 0 0
0 20000 0 css property O _El')xgadé stidd Cg P Feid
0 2InuBdrgy ofc. Fesult  500(cesult X (dB)
33 Conp. Ex. 4 cycle 2000 X 0
P Z000 X 32 wng
D000 Ex. 1 20000 o O 2_80C0rrp. Ex. 73
Ex. 2 O , 20000 20 @np. gx 8 O 20000 3¢
(2)7 Ex. 3 A QB % o 0 o O 40
Ex. 4 ' 20000 O o) 41
Ex. 5 20000 O O 38
Ex. 6 20000 0 0 40
Ex. 7 20000 O O 40
Ex. 8 20000 O o) 36
Ex. 9 20000 O e 37
Ex. 10 20000 0 O 39
Comp. Ex. 1 20000 O O 26
Comp. Ex. 2 2000 X O 21
Comp. Ex. 3 5000 X X 33
Comp. Ex. 4 2000 X O 22
Comp. Ex. 5 2000 X X 32
Comp. Ex..6 20000 O O 28
Comp. Ex. 7 1000 X @) 20
Comp. Ex. 8 20000 O O 24
Comp. Ex. 9 20000 0 0 27




24 Exanples 11 to 14 A substrate conprising a chemcally strengthened
3,5"—soda line silicate glass was washed with a neutral detergent, washed
with an ultrapure water, subjecting to the chenical etching treatnent using
ah aqueous sol ution containing potassiugyfluoride and hydrofluoric acid
whose concentrations are shown in Table 4 and kept at [err] and washed with
wat er kept Examples Ad kR _ldhereby the fine protrusions were forned on the
surface of the glass substrate. The glass substrate for the magnetic disc
had the thickne S@PSEFthTFOTI‘R@lﬁF@atPnghe'ﬁh‘éﬁﬂlbr%t%ﬁfbﬁtt’h%n?fgt:ie?"n‘%?dal he
resul t ant Rnotrusiqns are_shown in Tables 4 and 5. On the above gl ass
substrat e, 1iRE FAddcasst IpshH WaaprAsSPRY Witk 1dRryral idetRegRitc Ya§hed
conprising Co-Cr-Ta_ allo 600 . A) and, the protective film coppr,sing carbon
(300 &) werStbootesatyabirbornEaT . BUPAPRE LS Thet 5 H eI Fh PRt
Thereafter __the fluorine-type_lubricant s.co i n, the thickness of 25 A
accor i ng E5eATReR: HLhe: ABaeabRRbEn ot Tt ghetrat BAd Rt R ed. The
CSS proper h i t d i S ty -
magnet o drbeoydie" 33 ByheheRhaRet YRR uhOke Sohcdie fallodlBd SR 4n .

Exanpl es 19,80d 41 ahe koS bkt @of OhnkNGa SRENEH th HaCe AN NG ITBINES | C

di sc were prepared according to the procedures simlar to those in _
15°C, therebyithe fine protrusions were formed on the surface of
the glass substrate. The glass substrate for the magnetic disc

had the thickness of 1.3 mm.

The treating conditions and the pattern of the resultant

protrusions are shown in Tables 4 and 5.

On the above glass substrate, the unQercoat film comprising
Cr (1000 A), the magnetic film comprising Co-Cr-Ta alloy (600 A)
- and the protective film compfising carbon (300 A) were
successively‘formed according to the sputtering process.
Thereafter, the fluorine-type lubricant was coated in the
thickness of 25 A according to a dipping method, thereby the

magnetic disc was prepared.

The CSS property, the head stick property and the S/N ratio
of the resultant magnetic disc were evaluated. The results are

shown in Table 6.

Comparative Examples 10 and 11
The substrate for the magnetic disc and the magnetié disc

were prepared according to the procedures similar to those in



25 Exanple 11, provided that the tenperature of the washing water was
changed to be [err] or [err]. The treating conditions and the pattern of
the resultant protrusion are shown in Tables 4 and 5. The results on the
eval uation of the properties of the nagpetic disc are shown in Table 6.

26 Table 4 KF concen- HF concen- washi ng water tration (N tration (N
-tenperaILwegﬂQQQHe Bd: provided that the temperaturepof the washing wafepy
12 - 0 : 10 Ex. 13 4

0.5 was changeq, ta pe 20°¢ ox 35°G. 0.3 - 10
Conp. Ex. 10 4 0.5 20 Comp. Ex. 11

3 0.3 35 Table 5 etching surface hei ght
deviation wd .l ‘2 2 eyen- ( f [ rrj
ratio (A min) Hﬁgggﬂ%%?ln%t%ondltloﬂg(§§8 the é%ttern ot tﬁ%%?gé%}tibg
200 ; 2 4 5 3 Ex. 12 250
> é?% ru%iﬁ?_gé%i%hqwnoag Ta%%gs Zgna . . |

The results on the evaluation of the properties of the

magnetic disc are shown in Table 6.



Ex.. 13 300 5 250 230 - 270 0.2 2 Ex.

14 . 150 0 150 140 - 160 0.1 1 Conp. Ex.
10 500 20 .. 250 200 - 300 0.2 1 Conp. Ex. 11
800. 40 450 250 - 650 ,4.05 0.5 Table 6 CSS '
property ' head stick S/'N ratio nunber -of resul t resul t
(dB) cycle Ex. 4lpie 4 100000 0 0 42 EX.

12 100000 0 0 : 42 Ex. 13 100000
0 Q 41 _Ex 14 100000 0 0
40 Conp. Ex. 1 50000 KF doncen- HF cofcen-  washindOwbe8P. FX.
11 70000 X , 0 . , 35() " 27 Effgct gf Lge

| nventi on The
substrate withjappreptiaie prptrusions on its sunface, thereby tihpe frictfon
force and the adsorBing %orce bet ween the head a d5the magneti c .dj sc cangbe
reduced, leading to ¥het npropjenent of the CSS and*t he anti - head%ti ck

properties. InfaddiExoni3the B/ N ratdo is not affledted because tife fine
concave portiors-foggydlgn the surfage of the substrate are shaljpw. In the

met hod fOI’ pr egearrmg— eSS rate—rot—r1re—nagnet T c ot STac cotrarmgTt ot 2

present inventijo@empheErtchOnph rate 4s 0.5 20
Comp. Ex. 11 3 0.3 35
Table 5
etching surface height deviation width area
rate uneven- (A) of height (Hm) ratio
(A/min) ness (%) (&) (%)
Ex. 11 200 0 220 210 ~ 230 0.2 3
Ex. 12 250 2 230 220 ~ 240 0.2 2
Ex. 13 300 5 250 230 ~ 270 0.2 2
Ex. 14 150 0 150 140 ~ 160 0.1 1
Comp. Ex. 10 500 20 250 200 ~ 300 0.2 1
Comp. Ex. 11 800 40 450 250 ~ 650 0.05 0.5
Table 6
CSS property head stick S/N ratio
number of result result (dB)
cycle
Ex. 11 100000 O O 42
Ex. 12 100000 O O 42
Ex. 13 100000 0 o) a1
Ex. 14 100000 O 0O 40
Comp. Ex. 10 50000 X O 40
Comp. Ex. 11 70000 X 0 35




sui tably noderated because the etching |iquid having the | ow HF
concentration and the |ow tenperature was used for the chem cal etching
treatment. Therefore, the.protrusions can be formed on the surface of the
substrate very evenly and with high repegtability. In addition, the
flatness of the glass substrate is not deteriorated and the strength of the
gl ass substgat&ct Sofoind ettt ion 28. CLAIMS 1. A substrate suitable
for a magnetic disc which conprises a glass substrate having protrusions on

its surface, whergémidifeti@tdilsd QcdiRMMA theitdld pife Eht A rbventOh Aand a
width of 0.01 to 1 [err], the density of protrusions on the substrate is
from 10 t o d0&0syiest 18k [witl apgdrompfien d gidox rafs iidms rotitsisansfdace from
0.1 to 50% and the ratio of peak height of the protrusions on a nean line
[err] to nathevebhetydtfofbrtriomi fidr e el ttheo ailadrcindl oy thedogearf tthee
substrate is at |east 60% 2. A process for preparing a substrate

sui t abl e foreadnagdethe mhgnst thidids prasgese omduderhs laddiag ity thel ass
substrate to chemcal etching with an aqueous sol ution conprising

hydr of | uor i EPREPYemEnt @btk tGEe iand dthel mnidigayl 55 iick meRerhies. In
potassium fluoride at a concentration is from?2 to 6 N, the tenperature of
t he sofutioﬁd%éFhanfr%m?Ss@% {qﬁ#q_ls not affected because the fine concave

portions formed on the surface of the substrate are sﬁallow.

In thé method for preparing the substrate for the magnetic
disc according to the present invéntion, the etching rate is
suitably moderated becausé'the etching liquid having the low HF
concentration and the low temperature was used for the chemical
etching treatment. Therefore, the protrusions can be formed on
the surface of the substrate very evenly and with high
repeatability. 1In additién, the flatness of the glass substrate
is not deteriorated and the strength of the glass substrate is

not reduced.



3. A process according to claim2, wherein the concentration of
hydrefluoric acid in the aqueous solution 20 is from: Onmm)"mmnmumu"l A
process according to claim2 or 3, which further conpr

gl-ass substrate with water at a tenperature of [err] ‘or "l e%s ‘af ter St h&

chem cal etching treatnment. 25 5. 28 A process for preparing a
substrate suitable for a nmagnetic disc, the process being substantially as’
her ei nbef ore described in any one of Ex 1 to 10. 6. A process for
preparing a magnetic disc¢, which proces i ses form an under.coat
film a magnetic fili'm an& gubstrate & %f‘ﬁ "%e%mvw jsiﬂaﬁl?iaﬁlé as-

clainmed in claim.l or as roduce o rocess as glained in one of
S ik

clains 2 to Somprises a tlﬁv‘ﬂ}ge;?arﬁ %%n‘gfl t3i sc, the
b

D 00e0S Vel MR ibdoh i LY S TP B GE B oo

claimed ig cheio® & ¥ncS RIQAUE Bk B, 1 HOL IR A1 Udhsi P g any one of

claims 2 to 5 and, successlive an undercoat film a nag‘%flc filmand a

protective f W@t&sions“dfﬁ% 'éi:ﬁ&@ﬁa@é"cﬁ ¢ DLes s ¢)) Q‘,@'m&) #@Erﬂ)@_ t he
substrate has a thickness of 0.2 to 2mm the undercoat filmhas a thickness

of 200 to 30@@2A theearegnehtdof bfmthe protrusions is from 0.1 to 50%,

and the ratio of peak height of the protrusions on a mean
line (R)) to maximum height (R,) with respect to surface
10 roughness of the éubstrate is at least 60%..
2. A process for preparing a substrate suitable
for a magnetic disc, which process comprises subjecting a
glass substrate to chemical etching with an aqueous
solution comprising hydrofluoric acid at a concentration of
15 from 0.15 to 0.9 N and potassium fluoride at a
concentration is from 2 to 6 N, the temperature of the
solution being from 5 to 20°C.
3. A process according to claim 2, wherein the
concéntration of hydfofluoric acid in the aqueous solution
20 is ffom 0.3 to 0.9 N.
4. A process according.to claim 2 or 3, which
further comprises washing the glass substrate with water at
a temperature of 15°C or less after the chemical etching
treatment.
25 5. A process for preparing a substrate suitable
for a ﬁagnetic disc, the process being substantially as
hereinbefore described in any one of Examples 1 to 16.

6. A process for preparing a magnetic disc, which



15 has a thickness of 100 to 1000 A and the protect|vé‘T‘TﬁThas*a—fhrekﬂess

of 50 to 500 A 10. A magnetic disc substantially * (AT

descrrbed in any one of Examples 1 to 10.

10
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process éomprises forming an undercoat film, a magnetic
film and a protective film successively on a substrate as
claimed in claim 1 or as produced by a process as claimed
in any one of claims 2 to 5.

7. A proéess for preparing a magnetic disc, the
process being substantially as'hereinbefore described in
any one of Examples 1 to 10.

8. A magnetic disc which comprises a substrate as
claimed in claim 1 6r as produced by a process as claimed
in any one of claims 2 to 5 and, successively, an undercoat
film, a magnetic film and a protective film.

9. A magnefic disc according to claim 8, wherein
the substrate has a thicknessfof 0.2 to me, the undercoat
film has a thickness of 200 to 3000 A, the magnetic film
has a thickness of 100 to 1000 A and the protective film
has a thickness of 50 to 500 A. |

10. A magnetic disc substantially as hereinbefore

described in any one of Examples 1 to 10.



