WD 2006/ 001400 PCT/JP2005/011681 1 DESCRI PTI ON MAGNETI C RECORDI NG MEDI UM
SUBSTRATE AND MANUFACTURI NG METHOD THEREFOR, MAGNETI C RECORDI NG NMEDI UM AND
MAGNETI C RECYRRIREI I CE 5 TECHNI CAL FI ELD The present FCAUBHOTUMO8l el ates to a
magnetic recordi ng medi um substrate to bg used in a hard di sk device or the

| i ke and a manufacturing nethod therefor, a nmagnetic recording nedium and a
magneti c recordi ng and reproduci ng deBSCRIPI$ONg t he sane. 10 Priority is

cl ai med on Japanese Patent. Application No. 2004-188104, filed June 25, 2004,
the content of which is incorporated herein by reference. And, priority is

claimed on United States provisional a §Jication No. 60/585603, filed July 7
2004, the COREBAFEGROHERT FESTRHEN PEREFETIR "B & e ER e E 5 BACKGROUND

ART I n recerEPRfEat8 PHECFECHMAT AY 'density of hard di sk devices (magnetic
recording and reproducing devices or HDDs), which are a type of magnetic
recording and reproducing device, has been significantly inproved and the
current recording density of mass-produced hard di sk devices reaches 80 Gopsi
(gigabits per square inch). A 20 magnetic head in such a magnetic recording
and reproduci ng device is designedrttouNidABFIEED constant flying height while
the magnetic recording nmediumis being rotated. That is, during a read/wite

operation, the maghgt %ﬁseheﬁ@e&ibh@aatesb@\é%gghaim%&h% eliRmuBiAe 1o BBdi um at  a
constant flying height to prevent direct contact befween the magnetic head

and the MaONGkLEint3AAT AT ke thd NYAhndiRlurlg! hetidl hdrioPh rldiferigagnet i ©
recordi ng angIS fgarepro ucyng appératugn?s enhan%ed. WO 2006/ 00T400
PCT/ JP2005/0 th]:c%%lng medium, and a magnetic recording and reproducing device using the same.
10 Priority is claimed on Japanese Patent Application No. 2004-188104, filed June
25, 2004, the content of which is incorporated herein by reference. And, priority is

claimed on United States provisional application No. 60/585603, filed July 7, 2004, the

content of which is incorporated herein by reference.

15 BACKGROUND ART
In recent years, the recording density of hard disk devices (magnetic recording
and reproducing devices or HDDs), which are a type of magnetic recording and
reproducing device, has been significantly improved and the current recording density of
mass-produced hard disk devices reaches 80 Gbpsi (gigabits per square inch). A
20  magnetic head in such a magnetic recording and reproducing device is designed to fly at
a constant flying height while the magnetic recording medium is being rotated. That is,
during a read/write operation, the magnetic head flies above the magnetic recording
medium at a constant flying height to prevent direct contact between the magnetic head
and the magnetic recording medium, so that the reliability of the magnetic recording and

25  reproducing apparatus is enhanced.



2 Recently, the flying height has |lowered in accordance with a rise in
recording density and fallen to the point of 10 nmat present. In order to
decrease t heVReWa1h ng hei ght, the snoot hness (| ack offCEHUBIE¥IGHs) of the
surface of the magnetic recording nediumpis inportant. Especially, there is 5
known a thermal asperity phenonenon in which a MR head or a GVR head is unable
to read a signal Rewentyp tlenflying heiphtame dursered impacatdance witls @ risa inseedordingcont act
with a projection of the surface of the nmagnetic recordi ng nmedi um present due
to the char adesity ahd falled foahepdint of a0 dmsitpesduness of the surface of the magnetic
recording nediumis especially valued as a neasure agai nst thermal asperity.
10 In order to reakicriddRraasshiobédd fFitgfleiht, dic smovtgast(lack sfogediong) medi um a
magneti ¢ recordi ng medi um substrate for a nmagnetic recordi ng nmedi um of recent
years is mademRiudacslbads nkghaicradoedingmb@umhemigvatahty Esyepiallyhetd BSS,
crystallized glass or the like instead of alumnumalloy. Since alum num

al 1 oy under g@gswiph asthd aGRfi piRhdRhod tewhieh a MIE hemioR bIGMR GhAliaghdld t8t | CS
thereof in the course of ‘nmechanical treatnent such as a 15 polishing process,

it is difficylditn@lthRitdarl AGaHIRILIRESSafRIMidcRRRAd 8D QYRacthAR alpddj@iional um num

alloy. I'n contrast, a glass substrate, which has high hardness of surface and
does not  undergQuplRstii ishal TRl BYAIIAREN!AE R BEBarRUGRIASHdAD! | Shing

process is perforne he advantage that it nmakes it easy to obtain a

smoot h surf aggy o Fol {0856 rfamm%é}@ﬁgreg&rﬁ?% AN S SRGARY LAudLLOr di ng

. h .
medi um subst rat es. nade of glass are being increasingly used as hard disks

havi ng high r ] . | Jmagnetic recordi ng nmedi um substrate made of

gl ass, homevgﬁggﬁgé%%ﬁg§ﬁ§%#¥8ﬁﬁﬁgpprobIenB. Regarding glass to be used for

the magnepi c recor di g Tedi D SUPSLE AL sl SEIREEA. AbATheRakMgs sodi um and
i i a nmain a [

crystallized gl ass i ncludes Ium as

magnetic recording medium substrate for a magnetic recording medium of recent years is
made of a glass substrate using chemically tempered glass, crystallized glass or the like
instead of aluminum alloy. Since aluminum alloy undergoes plastic deformation due to
the material characteristics thereof in the course of mechanical treatment such as a

15  polishing process, it is difficult to obtain the smoothness mentioned above when using
aluminum alloy.

In contrast, a glass substrate, which has high hardness of surface and does not
undergo plastic deformation even when treatment such as a polishing process is
performed, has the advantage that it makes it easy to obtain a smooth surface. For these

20 reasons, hard disks having magnetic recording medium substrates made of glass are
being increasingly used as hard disks having high recording density.

A magnetic recording medium substrate made of glass, however, has the
following problems.

Regarding glass to be used for the magnetic recording medium substrate,

25  tempered glass includes sodium and crystallized glass includes lithium as a main alkali



WO 2006/ 001400 PCT/JP2005/011681 3 netal. Such a netal ion, which has a snmal
ionic radius, is easg to nove, and is especially easy to nove at high

t enper at ur e MAA'MOYAhuni dity. Al t hough the mechani sm tPN&PIBWISHASInot been
el uci dated, sodiumions or lithiumions which nove to the surface of a
magneti c recordi ng nediumreact wth surroundi ng substances to forma 5

vari ety of caomebuntishsudtaldsn, Watbhdxs desalbiedic calilboisareysto ardefand in proj ecti ons on
the surface of the magnetic recording nedium bringing the possibility of
head crash duéspetiallpeasg @l lmbed ahighitérthpeadteradnivhigh humglity] yAligougMtireeover, t he
possibility of error occurrence during a read/wite operation or of head
crash as a conskgigibereof had @abieteen elatidaed, eddituh éonsohfthach &nmk shich ot taa nmagneti ¢
filmcaused by corrosion of the nagnetic film has been 10 poi nted out.

Furt her nor e, tkdarfRsFabidghétic 6dording mediumtet with SRgnAling sitsadcsefomnta it sel f
or of head crash due to adhesion of these alkali netal ions to the head side

has al so BeeRaridiPbidoRfholitls sOSER hiaRATesMHddamdsadted fhial gfecth@Bbh@rt i on First
Publ i cati on No. "~ 2001-23155, for exanple). 15 DISCLCSURE OF | NVENTI ON An

obj ect of the,RIe3LME nld &ﬁtrb&mlhémk&auﬁrm@mg tHEPREBLHPHE Rhd cB§dRES hons on a
magnetic film a protective filmor the Iike due to noverment of lithium ions

in a mgnetig 1&&99%%%5&?%@%%}% I Y RedVRE hePosNBIyRITCHS: db@fhcdhi ch

i ncl udes Iltﬂlunl 20 I'n order to resolve the above problem the present

inventors h a¥iir 19{92{ 1%%&’% eiaa;tloﬁi Sp%ﬂfégcﬁgas%tag qBéoﬁﬂa%.tleﬁEé sRErivlaib6r RE eSent

invention as a resu e present invention provides the follow ng

aspect S. (1) ofhHRGNGL! & o arcg% ﬁlﬂl%ﬁ&'d% bR Bf HRIRGOHIAARNPUS gl ass

i ncl udi ng | i um erel e su tra e I's nade of anorphous gl ass of

B2CB- Al Zq% S' mteldloup Eﬁﬁhér%?e 1 p%gk%fﬁt? of l:(ﬁ'rgsﬁ)[hrg?g nﬁ%ﬁé@ﬁ%@a@&eﬁ&ﬁ%é@ce at an

outer circunterence si

or of head crash due to adhesion of these alkali metal ions to the head side has also been
pointed out (see Japanese Unexamined Patent Application First Publication No.

2001-23155, for example).

15 DISCLOSURE OF INVENTION
An object of the present invention is to prevent generation of
projections on a magnetic film, a protective film or the like due to movement of lithium
ions in a magnetic recording medium substrate made of amorphous glass which includes
lithium.
20 In order to resolve the above problem, the present inventors have carried out a
dedicated study and arrived at the present invention as a result.
That is, the present invention provides the following aspects.
(1) A magnetic recording medium substrate made of amorphous glass including
lithium, wherein the substrate is made of amorphous glass of ByO3—Al,03—-Si0,-Li,O

25  type, a chamfer is formed between an edge face at an outer circumference side or an



W 2 0 0 610 01 41111 PCTIJP2111)511111681 4 inner circunference side of the
substrate and a principal plane of the substrate, and a content of sodi um and
pot assi um atWVa2d8P14% area of the inner or outer circulCadPBHEXNISIde edge
face and a surface area of the chanfer i greater than a nmean content of

sodi um and potassium of the magnetic recordi ng nmedi um substrate. 5 (2) The
magnet i ¢ r econatr ngcurEdicnen sdebsfttiicatubstaigesmd ialpeidcipal plaby of thhewtsirate cand@an cont ent
of sodi um oxi de and potassi um oxi de of the magnetic recordi ng nmedi um
substrate i s @nBatafG8Eilmy andpstassiuni attashrfade3yeahf erindeaot arntervjrcmefetonde of a
magneti c recordi ng medi um substrate, conprising a step of perform ng surface
treat ment by sidepdpafacaimdansurfaleoiisn @ltiischarher $audiedt¢raha aohedd208teMIZ03diT O2- Li 20
type in fused salt including sodiumor potassium (4) The manufacturing

met hod of a reagpefasstunt 6C1AE HapEktidRstotiMgSHEBih stRradescri bed in (3), wherein the
fused salt including sodiumor potassiumis sodiumnitrate or potassium

nitrate. ($5) The nmanuhagiabhdtidgeddREMOMedim ubEBaRabictibsERqN ivheeiRdhssm substrat e
15 described in (3) or (4), wherein a tenperature for perform ng the surface

treatment is co3@Rrdt306um bRide AndBERBIuhfoxi RCTIH MBIy Akifal € whi ch i's

manuf actured by a manufacturing nethod of a magnhetic recordi ng nedi um

substrate of &R es8ntoy bPreheRadescribed in the above (3) to (5). 20 (7)
A magnetic recording nediuniin which a nagnetic recording medium substrate of

t he present invent @gﬁgﬁ@*}g@%@&@mﬁ@ ﬁﬁg%e?ifc(ré&)rdilgg?ﬂletﬂ?m(s?%s)hja%, used and at

l east a magnetic yer is _ on the surface thereof. magnet i c
Fecording mod bR g B R e S A R Pl B T ecor di g
10 substrate of B,03—Al,03-Si0,-Li,0 type in fused salt including sodium or potassium.
(4) The manufacturing method of a magnetic recording medium substrate
described in (3), wherein the fused salt including sodium or potassium is sodium nitrate
or potassium nitrate.
(5) The manufacturing method of a magnetic recording medium substrate
15  described in (3) or (4), wherein a temperature for performing the surface treatment is
300-450°C.
(6) A magnetic recording medium substrate which is manufactured by a
manufacturing method of a magnetic recording medium substrate of the present
invention described in the above (3) to (5).
20 (7) A magnetic recording medium in which a magnetic recording medium
substrate of the present invention described in the above (1), (2) or (6) is used and at least
a magnetic layer is formed on the surface thereof.
(8) A magnetic recording and reproducing device characterized by comprising a
magnetic recording medium described in the above (7) and a magnetic head for recording

25  and reproducing information on the magnetic recording medium.



25 and reproducing information on the magnetic recording nmedium WO
21111611111141111 PCTIJP2111)511111681 5 Wth the present invention, it is
possi bl e t o WARYAEY e reliability of a magnetic reco@THEXREYIS, which is
made by formng a magnetic filmor the |Iikke on a nmagnetic recordi ng nedi um
substrate by a sputtering technique or a CVD technique, at high tenperature
and hi gh huni di ty, Withchegprésegthihventien, iitdbpessitriegn ethaoce the malidbitity afedhagnetecan be 5
provi ded. Wth a magnetic recording and reproduci ng devi ce using the magnetic
recordi ng nedécordingshediirh) whith sanede bp drindrgramametafilnber tbx hlerdnedimaBRIiEF
DESCRI PTI ON OF THE DRAWNGS FIG 1 is a view schematically show ng a sectiona
vi ew of a magaetdity hedian dubzgate b anpalicting eulsiueaire D tdeknigieanyiligh The
reference nunerals shown in FIG 1 are defined as follows: 1, Mgnetic

Recor di ng Meginieratub shd BEE huidith,»Re b highlyouhdtes eagetiEreeiding, mdditnetan be
Crcunference Face; 4, Chanfer. 15 BEST MODE FOR CARRYI NG OQUT THE | NVENTI ON

The present iRWeRN OWilLQYigdek Bea@apaid rploesigdtite iBidE thinsdghais at e made of
anor phous gl ass which includes lithium c%aracterlzed in that a chanfer is

formed bet wegRrdll GE8Em S AMRiAHPSE JelIHOiantd cadWe@kpeicicunt erence side of the
substrate and a principal plane of the substrate, and a content of sodi um at

a surface area of the inner or 20 outer circunference side edge face and a
surface area of the chanfer is greater than a nean value of the content of

sodi um on the magnetic recgrAifSEEEIPYON WISHIBDRAWINGS for a substrate to be

used in the present invention is anorphous glass which includes |ithium
Anor phous glass including lithiumis, for exanple, anorphous gl ass

of Al 2CB- Si O2- Li 20 tiype iod view sBReRti&11ZOBoviah 08 sédtidfdl tvideofandagnespreodlngy, is 25
pref erabl y anmorphous gl ass of B203- A12(3- SI O2- Li 20 type. Anorphous gl ass of WO
2 0 0 610001 ntetibd spEiTatd PR he BrxBthple] 1 EBBreference numerals shown in FIG. 1 are defined as

follows: 1, Magnetic Recording Medium Substrate; 2, Inner Circumference Face; 3, Outer

Circumference Face; 4, Chamfer.

15 BEST MODE FOR CARRYING OUT THE INVENTION
The present invention provides a magnetic recording medium substrate made of
amorphous glass which includes lithium, characterized in that a chamfer is formed
between an edge face at an inner or outer circumference side of the substrate and a
principal plane of the substrate, and a content of sodium at a surface area of the inner or
20 outer circumference side edge face and a surface area of the chamfer is greater than a
mean value of the content of sodium on the magnetic recording medium substrate.
Glass for a substrate to be used in the present invention is amorphous glass
which includes lithium. Amorphous glass including lithium is, for example, amorphous
glass of Al,03—Si0,-LiO type or of B,03—~Al,03-Si0,-Li,O type and, especially, is

25  preferably amorphous glass of B,O3—Al,03—Si0,-Li,0 type. Amorphous glass of



6 B203-A 203-Si 2-Li 20 type includes B203, A1203 and Si Q2 as skel eton
ingredients of 80-95% by mass in total and includes Li20 as an al kal i
i ngredi ent oVO3WPPYately 5-7% by mass. The anount ofPCTEIPHPUMIEHC] uded in
the substrate glass in the present inventgon includes the anmount of Iithium
which is added into the substrate intentionally and the 5 anount of inpurity

whi ch i s i nclBudgdAL@eSiOADLY. typlaiatiudds BaPprAdxdsmatl 8iQ, H%kdstomgedicatsaf K20 of
approximately 2% by mass are included as al kali ingredients as well as Li20,

so that incl uwbeshbs, Damasska 1dia GAABSludINaN k@ Akali iddfediyntssprotimb@lyad-7%Al t hough
crystallized glass of A1203-Si O2-Li 20 type or of B203-A1203-Si 2-Li20 type is

widely used fuyrm#gk asphesushi FiRiSuh hclumRg Retht Subs@e bRkNE thelResdBhitbion t he
present invention enploys anorphous glass. This is based on the fact that it

was found thgheifdes 't%ﬁduﬁ?éﬁhﬂﬁ&%@ﬁéhqg ad RE U 0 subbR GheMRBalBPImIREd W th
anor phous glass while a simlar effect was not obtained with ™ crystallized

gl ass whery prgpan mm?ﬁﬁ)c? Sis BloRES RO ablyY Shald 6i2a%ﬂro%ﬁa~°t§y §0chyRE4sE Or m ng

ion exchange treatnen taneously to conpare the i1 on exchange depth, the

lithium 15 i Oa%dg%éto'fgg)ct a%y %ﬁgéﬁﬁgg e n(eﬂld&pas ah@ihgﬁ%&ﬁéﬂtgasf\bél SLT@ S Seems

to result from ctrve 1on exch ang etween |1 thi um and

sodi um coul d not g el st al | | ass .a t herefore, the

el uti on anount ?lbaft H}C L{aﬁﬁih\% gPe ORGt HPET A ({"gxrrlllasefﬁré Oﬁ%ll s of projections

whi ch seens to result fromthe m)verrent of the lithiumions nentioned above,
the present invent étBoyehsntaliist shsinf A eierpQ t é’)?l‘%g} 20 the inner/outer

circunference portion of a magnetic recording mediumand in particular nmany
proj ecti ons ee0stAbO;-®i@h&irOdypoif videdy wse &r/angs eubsteatescigrmnagneie eecprdingi on. On
the other hand, only a small nunber of projections which seemto result from

t he novenint mafiumd) el préshntimventnsenydoes aplsgouegasst an area ot her than the
chanfer of the magnetic recording nedium substrate. 25 This seens to result
fromthe specifici THisad basétorf the facothattitead fomet thatut significant corrosion reducing
effect was obtained with amorphous glass while a similar effect was not obtained with
crystallized glass when preparing amorphous glass and crystallized glass and performing
- ion exchange treatment simultaneously to compare the ion exchange depth, the lithium
15  ion elution amount and corrosion on the magnetic film. This seems to result from the
fact that effective ion exchange between lithium and sodium could not be performed in
crystallized glass and, therefore, the elution amount of lithium could not be reduced.
In analysis of projections which seems to result from the movement of the
lithium ions mentioned above, the present inventors found that many projections exist at
20  the inner/outer circumference portion of a magnetic recording medium and in particular
many projections exist at a chamfer of the inner/outer circumference portion. On the
other hand, only a small number of projections which seem to result from the movement
of the lithium ions were observed at an area other than the chamfer of the magnetic

recording medium substrate.

25 This seems to result from the specificity of the form of the inner/outer



WO 200611111141111 PCTIJP2111) 511111681 7 circunference side edge face of the
magneti c recordi ng nmedium substrate. That is, an outer circunference side
edge face antOaMWOPHAYr circunference side edge face of ZCTHBYAXYIS1r ecor di ng
medi um substrate undergo a chanfering process and then a polishing process
using slurry such as ceric oxide to make a mrror surface. Many chips, pits
and 5 the |i kicanferabsadyaige fice phthe athgacticacwsding medivmisebsttatent dhitng apr ocess,
and it is considered that these defects cause novenent of the lithiumions in
t he magneti c auee oirdimferenediderndgafade asilmenge niecuatieroncecidepdgg fact ofons, t hough t he
mechani sm has not been el ucidated. The present inventors tried to reduce the
nmovenment anoumdgnetic fededihg ifetium dubsimte Wenge kichamferige propssh kshtharga polshiags aft er
the chanfering process to nake a mrror surface 10 and decreasi ng defects at
the edge facgsocelilsingtsivrly saciidstbenObxifld RUEAKE agaifer Qirfacd) Manyrohjpealils and
sufficiently. It is considered that a | ow thickness due to difficulty in

at t achments ofih@iRenessticed htlthe @ge Tachs ited Bel ch@mfelihfpiodess had ehasdnside@dd to the
edge faces at the inner circunference side and the outer circunference side

by sputteri nghQkhekderbdid@uid moRIERASHEOIRhiV Bnd iR ehd¥hhdheliPRboRing RRdiutn One of
t he reasons therefor. 15 Therefore, the present inventors tried to perform

I nner/out er %&%Isetge@fa%@égm%cﬁor@, BRI hBDaREATESSot Bberlisifiataaces at the
i nner circunference side and t'he outer ~ circunference side and a polishing

process, and then b B8 Pt G¥ GRANYRIBEINEEBydn&Gt athblddbPHRL L B SOdi um or
potassiumions by dipping the substrate glass in fused salt including sodium

or potassiu m@%g@@%%g ﬁ%}{gggin YL cBSSakS ﬁéEﬂE?xﬁ%rljﬁ&Ompré e % Endik talgﬁ?niHG? JuHQﬁQGZO t he

surface porti netic recordi ng ne trate ass. T

O ot . Ol B Ok ESkk AR G0 AR o SR of BRPELIBVEREEL Of | L1 1

: t o
i ons can be suppresse Ive as 'l ong as exc etween the lithium

ions and sodium.i ons -or tassi Um.,;0ns..i t, | t he chanf er
and at the i mAdFUoR} Sfug%)c} f@?’enﬁzs csoincfcelerg(gtghgts% fé%ﬂ%&%‘??ﬁ% tg&?@cﬁﬁtg?é cunf erence

side edge f aCa%hchJFI%%t S aanq%Pglngﬁc film or a protective film to the chamfer and to the edge faces at

the inner circumference side and the outer circumference side by sputtering or the like in
comparison with the principal plane is one of the reasons therefor.

15 Therefore, the present inventors tried to perform inner/outer diameter processing,
a chamfering process of edge faces at the inner circumference side and the outer
circumference side and a polishing process, and then perform jon exchange between the
lithium ions and sodium or potassium ions by dipping the substrate glass in fused salt
including sodium or potassium and performing surface treatment to remove lithium from

20  the surface portion of the magnetic recording medium substrate glass.

The generation of projections which seems to result from the movement of
lithium ions can be suppressed effectively as long as exchange between the lithium ions
and sodium ions or potassium ions is performed at least at the chamfer and at the inner
circumference side edge face and the outer circumference side edge face. For example,

25  in acase where exchange between the lithium ions and sodium ions or potassium ions is



25 in a case where exchange between the lithiumions and sodiumions or
potassiumions is WO 21111611111141111 PCTIJP2111)511111681 8 g)erfor med after
i nner and oWW@rMEPUA¥ er processing, the effect can be SStTAPHEU1AS1| ong as
the depth of an area in which ion exchange was perforned is at |east greater
than or equal to the renoval anpbunt in a chanfering process of the inner

ci r cunf er enc gefbdedefigeinhaaad oamddidthaerqubd@ssing, ilewfifarcenbeolstidel asdge Fsace and
in a polishing process of the inner 5 circunference side edge face and the

out er ci r cunfies @paeofahARactlgich dgrexcRmgnwadissifoiiel isdelpid grbtet fhen aregaali N whi ch
i on exchange was perfornmed is not greater than nor equal to the renoval

amount in a reuRheh&RPhNGuR iDL ERmferigPi@essSIf it i RirgnfBreacesde edge Ot | Shi ng
process or the like of the principal plane. Consequently, the surface

treat ment opehatHeQies sifcuRfelRidel eBagk faYe RRIih @HBlidhehgdhrockss sfiddihedri ng process of
edge faces at the inner circunference side and the outer circunference side,

perform ng a HelhRRinBIsil Q8 e R e bIRACIHuRB Bt k148 SsHIaLd 4@ villeABRe 1N fused

salt including sodiumor potassium and holding the substrate glass for a

predet er m neqef T8 1RGE9 which i(%éexgg% e Ghi ﬁégkoireﬂ@d $QoPSESHOr AL 1 oSl foace

treatnment opetration I mredi ately ret | ast polTshing process, with the

obj ect of k.eqﬁé {%ﬁlo@’cﬂ Ja.gmoluﬂﬂ’ % r&&‘feﬁ;@p ﬁ)r&fess?%?fegi@ioh %Fm?l'g(b?osc%%g% gé)l}sBjn mions are

exchanged wi e sodium i ons or assi untions. use polishing

of edge faceslo(glcfegseorrtﬁeu1 e%?ﬁ}etéjgﬁa%g{?@#ﬁnay cause renoval of the surface
rcrrcu

t r eat ment portrl on at the ou erence side, since the polishing anount

of the outer ci rcu@(‘)er en\(,:\ﬁl?,,g% %agegtgeat@egégﬁg%?g#@%(ﬁeﬁ,f??@?‘f@é%ﬁf‘]ﬁ% a25 m on

one side. 20 Fused S&IE W can mnftrate

(NS, T BRI ) B oL Moreover

(KNGB, el ti nc?rcgrg%e?éni:e sic:i)’es, z)ecl)férming a polishing process, and then dipping the substrate glass
in fused salt including sodium or potassium and holding the substrate glass for a
predetermined time period. It is most effective to perform the surface treatment
operation immediately before the last polishing process, with the object of keeping a

15  large thickness of a high in which the lithium ions are exchanged with the sodium ions or
potassium ions. This is because polishing of edge faces after surface treatment may
cause removal of the surface treatment portion at the outer circumference side, since the
polishing amount of the outer circumference edge face is required to be approximately 25
um on one side.

20 Fused salt which can be used is, for example, sodium nitrate (NaNOs, melting
point: 308°C) having a relatively low melting point. Moreover, salt including
potassium which can be used is, for example, potassium nitrate (KNOs, melting point:
387°C).

A glass substrate in which the lithium ions at the chamfer of edge faces at the

25  inner circumference side and the outer circumference side has been exchanged with



A gl ass substrate in which the lithiumions at the chanfer of edge faces at
the 25 inner circunference side and the outer circunference side has been
exchanged wiWQ2460814¢9 0 610 01 41111 PCTIJP2111)51111168£TIP2083Yi1e¥h i ons or
potassiumions by ion exchange can be obtgi ned by dipping a substrate glass
in the fused salt nentioned above and hol ding the sane at a tenperature of
300- 450C f or sb@iaDions emipoesssiurh Hors iy Soncaxskangt b eyobtuared dy dgtpegarsdbsthte exchange
depth wth the Iithiumions beconme greater as the processing tenperature is
hi gh and as tdigsh fe 6eesd sdlingerdtion®] dbsvd adtholddd hesafe 4t heemiepitireof i on exchange
begins to be saturated at approximately 10 mfromthe surface, a 10 mdepth

of surface trapt4vent fdrS00fkih@bENtn thitvasd) BitdkalaBed e MdMROREhdnge 86T di Ng
mediumis made by further performng polish finirshing for this glass

substrat e. W&/f@hﬁe%gﬂltiﬁécﬁ#?téﬁﬁ%:%%ami&ﬁle%?&e %ﬁ%@&g@%ﬁ@&me&% ment  as

descri bed above, Ions at "a c dge faces at the inner

C1 T Ut €7 BNC o3l il 116\ At houd! thE MEBESABE Eicchl fs HERARGRA i th sodi um

) begi
i ons or potassiumi centration becones | ower than the nean

val ue of the gl ass bstrate and the total unt of the sodiumi.ons and
pot assi um i on%’pf?é‘%%éﬁél”@a@@t N1t actehaehﬁﬁlgh&g%og@mgafceErf%é“e%tll%séus%%%rg‘st rate.
When substrate gl ass %/ni ch_has not. under gone, surfacg treatnment 15 and
substrate glass whi'cHPHEE haBRgRsHe recgrditzrnedivn iRy by fpdheg PHEEE™Me, 50 M of

pure water at 80C for 24 hours and the elution anount of each of Li ions, Na
i ons and K i oppdish fimishing fqe s g9ssisupstigler omat ogr aphy, the el ution anount of each
of Li ions, Na ions and K ions of the former is respectively 127 ppb, 17 ppb
and 0 ppb whil e t h¥ilBagasspbsiaievhichhas wdengors surfacy tgramentgs degebed ABPVR: i ons of
the latter is respectively 21 ppb, 100 ppb and 13 20 ppb, show ng that the Li
concent r atQ onthe thijse foas slearhaméer ohedegriAaceb#H deminpercirepmizrrace fide ud thai&nt r at i on
are increased at the surface of the glass substrate. In addition to this, the
behavi or of ecitshmdrence side ars explangagiisithasedivr ionher petastipa ions, the lithium

concentration becomes lower than the mean value of the glass substrate and the total

amount of the sodium ions and potassium ions becomes greater than the mean value of

the glass substrate. When substrate glass which has not undergone surface treatment

15  and substrate glass which has undergone surface treatment are dipped in 50 ml of pure

water at 80°C for 24 hours and the elution amount of each of Li ions, Na ions and K ions

is checked by ion chromatography, the elution amount of each of Li ions, Na ions and K

ions of the former is respectively 127 ppb, 17 ppb and 0 ppb while the elution amount of

each of Li ions, Na ions and K ions of the latter is respectively 21 ppb, 100 ppb and 13

20  ppb, showing that the Li concentration is decreased and the Na concentration and the K
concentration are increased at the surface of the glass substrate.
In addition to this, the behavior of each of Li ions, Na ions and K ions at the
surface of the glass substrate can be determined by measuring a profile in the depth

direction of each of Li, Na and K usiﬁg the SIMS.

25  (Example)



surface of the glass substrate can be determ ned by neasuring a profile in the
depth direction of each of Li, Na and K using the SIMs. 25 (Exanple) WO
20061111114MQ20000%+¥P2111) 511111681 10 A magnetic recdCAURYOHYUSm substrat e
was nmade using anorphous glass which ingludes (B203 + A1203 + Si 02) of 90% by
mass and Li 20 of 7% by mass as skeleton ingredients and the rest of which has
a conposition incl udinagnehiaRCo@ing niuim Ribstdte wasitnedd @ingginasshohaglassgvttitte above
conposition was nelted and press 5 nolding was perfornmed to obtain plate

gl ass. An i nneeludésaBeOL£+ AROL € V@S of B niaks dnldd.i, Pdfaebghasssubdigtgn a drill.
Then, a two-stage | apping process of a rough | apping process and a precision

| appi ng pr oceggrMRAts BEY R FE%EE REL hRQ @h%@ﬁii&ﬁholﬁéi%?ﬁa{ﬁ addgsubstrate to
adj ust the thickness of the substrate. Then, a chanfering process was

performed respectipyel yoafeRhl Saks hANIEE thE b GREDAPERTR wisdg1 80 9% frage whi ch faces
the inner dianmeter 10 bore of the substrate nmaterial and an edge face at the

outer circynfgrg 2 pd8odnRd Q5 gllfagﬁh%ggs.er Aﬁﬁ{ngf &a%&m bv%@l*o}ﬁéecﬁ' Qs a

sectional view of the magnetic rec medi um substrate the figure,

ci rount er encel P kELAE] T SR SRe) A5Fna ARON 00 Bbh RobBe ARRRLI g o
the subst rate, gl.ass. Ml 61 had UAASLOON fbecERANTALL NG 18 ALOGRR S f e
S é“ %%% amJF% | p{rape afﬁ an ea%or th|rty

substrate gl ass pp nsodi umni

VLSS O, Dok BRI KSR RO BIRRR ol oL Lo
edge face which fta‘g:?s o the i nner ei eamet.g.r cPor e a (11 afach ry.er ed. O{et ion at the
outer circunf&fRERLE % §2° WaE' “MGerTased T A B8 RsG rch o d%'belrﬁag’ﬁ 10 mwhile
SO um o0 5 R SR e 7 Ao e SR e T DR 1 P2
chamfer. FIG. 1 schematically shows a sectional view of the magnetic recording
medium substrate 1. In the figure, denoted at 2 is the inner circumference face, denoted
at 3 is the outer circumference face and denoted at 4 is the chamfer.
Then, after polishing of the substrate glass which had undergone the chamfering
15  process, the substrate glass was dipped in a molten sodium nitrate bath and held for thirty
minutes to perform surface treatment to cause ion exchange. As a result of the surface
treatment, the iithium ion ingredient at an inner circumference side edge face which faces
the inner diameter bore and a chamfered portion at the outer circumference side was
decreased in amount at the depth of 10 um while sodium ions was increased in amount
20  instead.
Moreover, at the principal plane which did not undergo a chamfering process,
the lithium ion ingredient did not change and sodium ions and potassium ions did not
increase in amount.

After the inner circumference side edge face and the outer circumference side

25  edge face of the glass substrate treated as mentioned above were polished to make a



the lithiumion ingredient did not change and sodi umions and potassiumions
did not increase in anmount. After the inner circunference side edge face and
the outer ciWeaMwp@tdce si de 25 edge face of the gl ass PSIHBIPHIAO8 r eat ed as
mentioned above were polished to nmake a Wp 21111611111141111

PCTI JP2111)511111681 11 mrror surface, the principal plane of the substrate
mat eri al f ur t mgrorumdieewbaprimifal plahe ofpiind subktratgmptend dershet ondemkent a fimalr r or sur f ace
in order to obtain a magnetic recording nedium substrate. Wen the center

| i ne aver age palishiag erocesd ghmelssa @frror b@fqee imadgadb ophanenaghetidwecddiagbst r at e was
measured before | oading the magnetic recordi ng nmedi um substrate into a
sputtering demediem shbsrateesult was 4 angstrons. This magnetic recordi ng nmedi um
substrate was |loaded into a sputtering device, a primary filmconmposed of Cr

al | oy and a nagnet iWhdnithdRBRANRSSEra@E s@Mcatdughinddesfhe hiMoipatplaye SMRY tering, a
di anond-1i ke carbon filmwas forned thereon by a CVD nethod 10 and Fonblin

Z- Tetraol { med@stRic W& Madurs®badieIoddMPNa¢ Abbrn ré@@@ﬁg%éd\ﬁﬁ s@RRhit §flo hhereon as

| ubricant to nake a nagnetic recording medium The total thickness of filns

formed by spyiligdon@vite shed@suvAihnbRfontshi ckness of the filmformed by CVvD
was 10 nm 25 nmagnetic recordi ng mediunms were made. \When each magnetic

recording nedium rhfgmt%ct@coﬁalggﬂleu bR RadYALO%kEL SN0 qper at ur e

of 85C and a 15 hum |ty of 90% | ours an en exi'stence

pro!ectlons wgﬁ y eyg% %er 3 ﬁcﬁﬂﬁ &ﬁ.m@ﬁoﬁ@§al g@g@lc recordi ng

medi um was ¢ ogen no proj ions were

observed at tfg, srp{el@ég a&dlEufilS di ﬂ&%ﬁb&ﬂ%ﬂa Wag 'fcgr&'émh%;e%ﬁ% 3‘%‘% etho

chanfer. A magnheti reproducin evi ce ureg usi ng

J; glpf od 3 gl i;?;g nﬁltd'P%nﬁl?nCZ? F[gtra{?)g (n'iraE e b%! @olv-g)b QollRY %jo%%%a 1oe) was étr Iaf):phre?l %1erre%lnn g and

as lubricant to make a magnetic recording medium. The total thickness of films formed
by sputtering was 90 nm andr the thickness of the film formed by CVD was 10 nm.
25 magnetic recording mediums were made. When each magnetic recording
medium was left to stand in a thermo-hygrostat having a temperature of 85°C and a
15 humidity of 90% for 240 hours and then existence of projections which might be
generated at the surface of the magnetic recording medium was checked by eyesight
under a halogen lamp, no projections were observed at the edge face at the inner/outer
circumference and at the chamfer.
A magnetic recording and reproducing device was manufactured using this
20  magnetic recording medium. The manufactured magnetic recording and reproducing
device was constructed to comprise a magnetic recording medium, a medium driving unit
to rotate and drive the magnetic recording medium, a magnetic head for recording and
reproducing information on the magnetic recording medium, a head driving unit and a
recording and reproducing signal processing system, and the recording and reproducing

25  processing system was constructed to process inputted data and send a recording signal



devi ce was constructed to conprise a magnetic recording nedium a nedi um
driving unit to rotate and drive the magnetic recording nedium a nagnetic
head for rec¥?Pat%§'14¥d reproducing information on the ??E&H&W%“lﬂ@éordi ng
medium a head driving unit and a recorghng and reproducing signal processing
system and the recording and reproduci ng 25 processing systemwas constructed
t o process i nptiietregbnelat leadrad sepdcas 4 sporddeing sighd i@ MOM3GEEE hdAtilahd 1111

PCTI JP2111)511111681 12 to the magnetic head, and to process a reproducing
signal from tjgrecesa@reti ¢ head and process data. (Conparison Exanple) A
magneti c recordi ng nmedi um substrate was nmade using crystallized glass 5 having
a conposi ti onConghtikdh BgardpleR: 75 % by mass, A1203: 15 % by mass and Li20: 10
% by mass. Al though chanfering of the same size as that of the Exanple and

pol i shing were per fAGhApaetid @Eorlidb SedRGNRbbtatd REOhEHeNGinEREAIstNz6APsssr ate in the
sanme nethod as in the Exanple, the surface treatnment was not perforned at
all. As a g espling alcBRpbdifidH iHEMAIRE SIOIITPHIe HasR tALIBLE 15 WV m4k hdib@r ence si de
edge face 10 vvhlgch fgces t he in%eroadi arret'?er bor}ed}of t hé obtai ned substrate
glass and at @ ghanfer edhimBesH daff@ne b e QMhELizChd tRAITE BLERGRpRIAE Was equal to
t he nean val ue of "the substrate glass. Sputtering and CVD deposition were
performed for,&:hi: i L i : sane
conditions a Oglﬁ&olsgeggl?rﬁgﬁ%ﬁ‘ﬁggﬁgﬁg@gnﬁgi#g%?%ﬁgag&%%ﬁﬁg?%{hetrsge}g%r di ng nmedi um

and projecti %ah%igsﬁﬂgfpgglﬁg‘gghg%%@&g ?xﬁt&ag%oéﬁé%ﬁﬁ&i Mefie checked 15 for

t he sane net ho a resu roj’ections were observed at edge

faces of the inner kgﬁtr%ﬁlt,%é ﬁ‘iﬂﬁ%f{"?lﬁlgg?%ﬁ%q géc e NS, Jh%%geééon%% %ggpﬁ%iffgégon

anal ysis of the projections I onNs were | 'ithium

conpound. 101 3 wl%lc‘hA%a%Ss the inner diameter bore of the obtained substrate glass and at a chamfered

portion at the outer circumference side was equal to the mean value of the substrate glass.
Sputtering and CVD deposition were performed for this magnetic recording medium
substrate under the same conditions as those of the Example to manufacture a magnetic
recording medium and projections which might be generated at the surface were checked
15  for the same method as the Example. As a result, projections were observed at edge
faces of the inner/outer circumference and it was found in composition analysis of the

projections that the projections were composed of a lithium compound.



1. A magnetic recordi ng nedi um substrate made of anorphous gl ass i ncl udi ng
lithium wherein the substrate is made of anorphous gl ass of .
B203- Al 203- Si 2-Li 20 type, a chanfer is formed between an edge face at an
outer circunference side or an inner circunference side of the substrate
and a principal plane of the substrate, and a content of sodi um and
potassium at a surface area of the inner/outer circunference side edge face
and a surface area of the chanfer is greater than a nean content of sodium
and potassium of the principal plane ofi3the magnetic recording medi um
substrate. 2. The magnetic recordi ng nmedi um substrate according to claim1,
wherei n a medAIM8ont ent of sodi um oxi de and pot assi um oxi de of the magnetic
recordi ng medi um substrate is 3-7%by mass in total. 3. A nmanufacturing

nmet hod of a magnetic recording nedi um substrate, conprising the successive

steps of : parf or AimdgnétiRedordig MeditindTRISE nREOSRISIPIDUS RlabOhiudAg | Nner
di aneter bore in the magnetic recordi ng nedi um substrate conposed of an

anor phous glliﬁﬁlﬁ"‘,s‘ﬂ'lﬁsﬁﬂ"? ate of B203-A1203-Si 2-Li 20 type; perform ng
chanfering proce baneld. QUHEL i,0%lg.cunt erence side
the st‘BmIths p@g%@%&éﬁ@%ﬁ%a‘é@mz% &%g géri'g; Li oﬁgﬁ

edge face and a princlpa e magnet’ic r I nd d?un1 substrat e;
pol i shing the i nermfertieformed batwteprae edge faicaeareaige ciragrefesamde $ifieorainant er ;

di ppi ng the.magneti ¢ recaordi di um substrate . in se alt including.
sodi um or HE?dﬁ??ﬂﬁ?“ﬁﬁﬂd%SHﬁgﬁﬁﬁ@#?ﬂ@aﬁFWWBﬂﬁW@eﬁFgﬁéﬁ§ﬁa#ﬁgdnagnetic

recordi ng subst r aidhtenbfo8ium dnb PotaSsium antsudiceandiof MeankkrBEeASSi um at t he
surface area of the inner/outer circunference side edge face and the

surface ar e&irgmfermecesis s fapesangrasutfae afen ghthg chasfer is greater than a mean

content of sodium and potassium of the principal plane of the magnetic recording

medium substrate.

2. The magnetic recording medium substrate according to claim 1, wherein a mean
content of sodium oxide and potassium oxide of the magnetic recording medium

substrate is 3-7% by mass in total.

3. A manufacturing method of a magnetic recording medium substrate, comprising
the successive steps of:

performing inner/outer diameter processing to form an inner diameter bore in the
magnetic recording medium substrate composed of an amorphous glass substrate of
B203-Al,03-810,-Li; 0 type;

performing chamfering process to form a chamfer between inner/outer
circumference side edge face and a principal plane of the magnetic recording medium
substrate;

polishing the inner/outer circumference side edge face and the chamfer;

dipping the magnetic recording medium substrate in fused salt including sodium
or potassium, and

polishing the principle plane of the magnetic recording substrate, wherein the

content of sodium and potassium at the surface area of the inner/outer

circumference side edge face and the surface area of the chamfer 1s greater than a mean



14 content of sodium and potassium of the principle plane of the nagnetic
recordi ng nedium substrate. 4. The manufacturing nmethod of a magnetic
recordi ng medi um substrate according to claim3, wherein the fused salt

i ncludi ng sodiumor potassiumis sodiumnitrate or potassiumnitrate. 5.
The manufacturing nmethod of a nmagnetic recordi ng nmedi um substrate according
to claim3 or 4, wherein a tenperature for performng the surface treatnent
is 300 to 450C. 6. A nmgnetic recordigg medi um substrate which is

manuf actured by a manufacturing nethod of a magnetic recordi ng nmedi um

substrate accordi to any one of.. clai to. 5. 7. A.magnetic recording
nedi um conp?‘:i"sﬁnﬂ%fgg?'"weaggiéo%SSH"a"bﬁ%lP? E"']C@Ceéa'gﬁ)f i’esrﬂ‘fgfnglécercg%rﬁmg nmagneti c
recordi ng npeditwsebshater at e according to any one of clains 1, 2 and 6. 8. A
magneti c recordi ng device conprising a nmagnetic recordi ng nmedi um accordi ng
to claim7 and a magnetic head for recording informati on on the magnetic

recording gedi Uffe manufacturing method of a magnetic recording medium substrate according
to claim 3, wherein the fused salt including sodium or potassium is sodium nitrate or

potassium nitrate.

3. The manufacturing method of a magnetic recording medium substrate according
to claim 3 or 4, wherein a temperature for performing the surface treatment is 300 to
450°C.

6. A magnetic recording medium substrate which is manufactured by a
manufacturing method of a magnelic recording medium substrate according to any one of

claims 3 to 5.

7. A magnetic recording medium comprising at least a magnetic layer on a surface

of a magnetic recording medium substrate according to any one of claims 1, 2 and 6.

8. A magnetic recording device comprising a magnetic recording medium according
to claim 7 and a magnetic head for recording information on the magnetic recording

medium.



