Descripti on METHOD FOR MANUFACTURI NG GLASS SUBSTRATE FOR MAGNETI C

| NFORMATI ON- RECORDI NG MEDI UM Techni cal Field [0001] The present invention

relates to a nethod for nmanufacturing a glass substrate for a magnetic

i nformation-recordi ng medium Background Art [0002] A magnetic disk is a

typical information recording nedlgy1$ ving a recording |ayer for recording
eser pt10n .

i nformati on by using nmagnetic, optica nd magnet o-optical properties.

d ass substrates a pl at

phosphor us Mﬁgﬂ@%ﬁwﬁﬁﬁmf&@m%ﬁé& A bl
substrates have been mainly used in notebook personal conputers due to its
hi gh surface hardness aﬂNFQ@@ﬂéﬂﬁﬁbbREﬁogéﬂéﬂgNﬂﬂ@ﬁnﬁhe magneti c di sk
substrate is placed on a hard disk drive, and magnetic information is
recorded or reproduced while rotating the disk at a high rate in a state in
whi ch a magnetic head floats at a predeterm ned hei ght above the substrate
surfacqechilcQday to increase the recording density, it is necessary to
reduce further the floating anount of the nagnetic head. In this case,

wher e r.fin I h the
floati g%%c—)lb aﬂ% rr?aenﬁé Vegﬂ éaqgsiﬁoog‘n%l%ﬂ%ﬁﬁﬁgé?@q%é&%ﬁ?gg % ‘§§§ %Sﬁ%ﬁg %e di sk
collide. Thus, a phenonen n cal ].ed head crash occurs and the hard di sk
cannot TH@NEEERIOAIPREFCOrdng PaediMa- £ | oating stability of the head is

af fected even when the head crash does not occur, the glide characteristic
(indi cates how stably the head fl oats above the nagnetic di sk) is degraded.
[0003] In order to resolve this problem for exanple, Patent Docunent 1

di scl oBask@otiet ARi que by which the glide characteristic is stabilized by
retaining the snoot hness of the

[0002] A magnetic disk is a typical information recording medium having a recording layer

for recording information by using magnetic, optical, and magneto-optical properties. Glass
substrates and aluminum alloy substrates plated with nickel phosphorus are known as
substrates for such magnetic disks. Glass substrates have been mainly used in notebook
personal computers due to its high surface hardness and resistance to scratching. The
magnetic disk substrate is placed on a hard disk drive, and magnetic information is recorded
or reproduced while rotating the disk at a high rate in a state in which a magnetic head floats
at a predetermined height above the substrate surface. In order to increase the recording
density, it is necessary to reduce further the floating amount of the magnetic head. In this
case, where undulation or fine waviness is present on the magnetic disk, the floating of the
magnetic head becomes unstable and the head and the disk collide. Thus, a phenomenon
called head crash occurs and the hard disk cannot be used. Further, since the floating stability
of the head is affected even when the head crash does not occur, the glide characteristic
(indicates how stably the head floats above the magnetic disk) is degraded.

[0003] In order to resolve this problem, for example, Patent Document 1 discloses a

technique by which the glide characteristic is stabilized by retaining the smoothness of the



gl ass substrate surface within a stipulated range. [0004] However, when the
gl ass substrate manufactured by such a nethod is placed on a hard disk, the
glide characteristic is also degraded, heat is generated due to the contact
of the magnetic disk with the recordi ng-reproducing element unit of the

head, and._such heat. geperat] phenonenon call ed thermal asperity
during ?ngwxwggﬁiﬁ%%%wﬁﬁg‘%Q Fﬁgﬁiﬁﬁgﬁ are tenporarily inpossible. [0005]

In rec ears, particylarly in the hard disks in whic he . gap between
the o SR0IF Padiev B hen hertast shlishamag ettt e o R BRT e Rav ng
HM nechanismis close to 2 nmor |ess, this phenomenon tends to occur

si gni f iheethdisk, the glidecharanyeristic fipeleo degragads head ly gaperteddihindhe comdird ohH¢i ness,
whi ch conventionally caused no problem Furthernore, the trend toward the

occur r eng@ené diskivathpthe naediog réprodudsg elemennorieofithe hoauk erd swihdratt he
processi ng all onance of the glass substrate is decreased. [0006] The DFH

mechanissmagos 8118ES £FhdRnltbRCMIddSthEMeal dypany BuiiihgyWAkthet@hiheGaat r ol
techni que (DFH control technique) that reduces the distance %etmeen t he

(
i nfor i or. di Ly he surface of so-called air bearing
surfagg&Fﬁég%l i“%?ﬁﬁﬁ%ﬁgyﬁﬁbggﬁﬁé head el ement performng the
recording-reproducti on operation in the. neti.c head close to t.he
i nfor r’rﬁ&?%sﬁ “er(?ﬁ‘?rﬁiyﬁ@rsn%ﬁlﬂﬁ?r\}%ghh‘f? ﬁgfqeq-}%%ﬁg{fhl%hthﬁ &%ﬁ Ftt“fegﬂtﬂi‘eo&g? r ead
fromthe information recording nedium_ [0007] Patent Docunent 1: Japanese
Pat ent sigpdd analtthe heuistord ingrisarads ctignglomesigit Inyinest PFHF mechanispyis glasen
[ 0008] The present invention has been dev ised in view of the above prior
art ando Rtnsn objess thik phéronpmon itetels a0 medureignifamantadud ectiny sunfcadgkes,s
substrate for a magnetic information-recordi ng nedi um capabl e of achi eving
a smal lguMRM 8RS, add WABRsDIFRCIPERRnBOEhIIG el Inodrbbieme Teethtormhaess

between the front and rear surfaces of the glass base plate.
trend toward the occurrence of this phenomenon becomes even more pronounced when the
processing allowance of the glass substrate is decreased.
[0006] The DFH mechanism as referred to herein is the dynamic flying height control
technique (DFH control technique) that reduces the distance between the information
recording medium and the surface of so-called air bearing surface (ABS) by bringing only the
head element performing the recording-reproduction operation in the magnetic head close to
the information recording medium when the information is written to or read from the

information recording medium.

[0007] Patent Document 1: Japanese Patent Application Publication No. 2009-76167

Summary of the Invention

[0008] The present invention has been devised in view of the above prior art and its object is
to provide a method for manufacturing a glass substrate for a magnetic information-recording
medium capable of achieving a small waviness of a glass base plate and a small difference in

waviness between the front and rear surfaces of the glass base plate.



[ 0009] The nethod for manufacturing a glass substrate for a magnetic

i nformation-recordi ng nediumin accordance with the present invention

i ncludes: a |l apping step of lapping a surface of a glass base plate by
usi ng upper and lower lap plates in which fixed abrasive grains including

di [ id | ' f wh inei he | '
St o, SR Al R i a o RELA p 2 BB T Al gl B PR ED

side, and a surface with a small wavi ness is disPosed on the | ower }a
pl at e Sedim ippacoTdapke WABAUe PEELY AR EAHOR MRFIMIcAEE [aBPiRgSIP offlapping paur a&ﬁd
merits of the present invention wll becone apparent fromthe follow ng
det ai | eflaglss bagstlan bandinghwpappelidedr bpaplitagm, wiBch éfkedalrasivpeiadrs of t he
Drawi ngs [0011] [Fig. 1] Fig. 1 is atop viewillustrating a glass

subst r gi@udifg dAnRARIihE aleprovided b® eppagosudiaogs, Whdieinrinnha idppatgutadaby t he
met hod for manufacturing a glass substrate for a magnetic

infOr”%Jf%-w@ﬁggrég'gmaoﬁgw@dﬁaoééaemﬂhe%gﬁg1 | Rl I8 and a surface Wit 9. 2]

rig. 21s as iIc view illustrating rect pressing step in the
appi ng_step of the,.present enbodient. . Fig. 3] Fig. 3is a
schenagW?h5§B?E§§5%?§%ﬁ% 0@95&3WFW%§#¢%%?%%‘the[stgps Lf t%e float nethod
in the | apping step of the present enbodi nent. ) [g;g. %%,Figu 4is a
schemad Y&L0¢ r Bhesabowgtdessithed wpd wilier phiseis ateriigesaAntRsr & ths Psqis JpeRiCHevi ce
used in the lapping step in the nethod for manufacturing a gl ass substrate
for a malbetdrse apfaoentditonotherfedowtigrigtavkedidgsaription hed greeappandedrdyodingent .

Brief Description of the Drawings
[0011] [Fig. 1] Fig. 1 is a top view illustrating a glass substrate for a magnetic information-
recording medium manufactured by the method for manufacturing a glass substrate for a
magnetic information-recording medium of the present embodiment.

[Fig. 2] Fig. 2 is a schematic view illustrating the direct pressing step in the lapping
step of the present embodiment.

[Fig. 3] Fig. 3 is a schematic cross-sectional view illustrating the steps of the float
method in the lapping step of the present embodiment.

[Fig. 4] Fig. 4 is a schematic cross-sectional view illustrating an example of a lapping
device used in the lapping step in the method for manufacturing a glass substrate for a
magnetic information-recording medium of the present embodiment.-

[Fig. 5] Fig. 5 is a perspective view with a partial cross section illustrating a magnetic
disk which is an example of a magnetic recording medium using the glass substrates for a
magnetic information-recording medium manufactured by the method for manufacturing a

glass substrate for a magnetic information-recording medium of the present embodiment.



[Fig. 5] Fig. 5is a perspective vieww th a partial cross section
illustrating a magnetic di sk which is an exanple of a magnetic recording
medi um usi ng the gl ass substrates for a magnetic information-recording

medi um manuf actured by the nethod for manufacturing a glass substrate for a
magneti c infor i on-recording nedium of the present enbodi nent.
Descrid??%ﬂp?ﬁgggﬂﬁ$ﬂ4#BﬁW§ [0012] The nethod for manufacturing a gl ass
substrate for a nmagnetic information-recordi ng nedium according to the

pr esent odj ment. includes: a |apping s of | apping a_surface of .a glass
bace piGS BT hEE gl n et pRBre A s B lor r AR e B Py P Eae e
grains including dianmond grains_are provided on | appi ng surfaces, wherein
in t he Mmedipnigeardng, to shespresent emppeimeat Iglyles vinlap s StPof lapps T Hiqe Phe
upper lap plate side, and a surface with a small waviness is disposed on

t he | ovwetladsapsgplateebysusiies upp@0 283 loWre lapeplated i whiokefimetl abtasiiergyaias gl ass
substrate for a nmagnetic information-recordi ng nedium according to the

pr esentihgudiagdidieiind SaQrdgblidedbandpping firfRes, wicesih dethetlifing dtep,ac! udes
the | apping Step. Modre specifically, operations other than arranging the

Surfacesuwaéehwﬁg 'aqn%rgggg@gﬁre@ﬁs%iajosém %gﬁigﬁgﬁgld@éiﬁé,iaﬂh J@puEagksed by a

direct pressin oat'l ng ne I sposing this surface on the
upper |ap plate of t.he |apping machin di sposing the surface with a snmall
wavi neSEANVHHReS Fmﬁsgoﬁﬂﬁg@“ﬁﬁgmﬁgﬁﬁﬁ "the glass substrates are not
particularly limted and may be perforned by the conventional manufacturing
met hod.[0pBH1%he megiodder mapufacarias paiasy sHpisea fos aimaeseiatnfomationsr@rtige
medi um can be manufactured, for exanple, by a nethod including a disk

pr oces shafusteepordmgl tapipd prgsst embodinrept ghng phitshlany lstigpl, ppvidedrthatpol i shi ng
step), a washing step, a chem cal strengthening step, a fine polishing step

( seconda¢Mddaahé &'@bﬁ% s Morepdcidichll ) @pe@ishi BilicSthep arrdiigng theBarfaeyw e
performed in the order of description, or the order of the chenica

stren gtahggg%eﬁg 8?&? #Il:z}sg ga&%héﬂhmaﬁhﬁ&u&%@&%&iﬁw gﬁ@gihg BleRddsep) can

be rever I ng other steps may be al so used. For exanpl e,

he' T odBHIBBH LR abaR~pi hary v Tk RGTe e e il kpBidRBndR. °' o ="

processing step in_the manufacturjing nmethod in accordance with the present
i nvent iByPosigedhpiuiase ovitet suall Waypess @y thgdqvasr lap plate and lapping the glass

substrates are not particularly limited and may be performed by the conventional
manufacturing method.

[0014] A glass substrate for a magnetic information-recording medium can be manufactured,
for example, by a method including a disk processing step, a lapping step, a rough polishing
step (primary polishing step), a washing step, a chemical strengthening step, a fine polishing
step (secondary polishing step), and a final washing step. The steps may be performed in the
order of description, or the order of the chemical strengthening step and fine polishing step
(secondary polishing step) can be reversed. Methods including other steps may be also used.
For example, an end surface polishing step may be performed between the lapping step and
the rough polishing step (primary polishing step).

[0015] The disk processing step in the manufacturing method in accordance with the present

invention is explained below in greater detail.
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[ 0016] <Di sk Processing Step> In the disk processing step, a

di sk-shaped gl ass base plate 10 in which a through hole 10a is fornmed in
the central section so that the inner circunference and outer circunference
are concentric circles, as shown in Fig. 1, is processed froma gl ass base
pl ate g&#ﬁ % a plat -1i ke shape froma gl ass base material of a

predet ettt ﬁﬁ%????% YPRbr e specifically, the processing is performed
by a direct Pre55|ng met hod or a float nmethod. [0017] (Direct Pressing

Met hod) n theigk ppogegsipg §f@ﬁe%1§t< éhﬁteggﬁl%?mbﬁtq Rlater! tIP Hguighethap

processing a gl ass base plate in the direct pressing nethod. [0018] Fig. 2A
shows d0h isfermawdincthd camcal aectigpperthatsheinher cnamiferenictgndovtor diqugpfdicace The
upper nold 4 is provided with a stopper that abuts against the |lower nold 3

SO as fyge SHcEMHBQirtRE, HABhSWAG B fl i §Soha fkdie adil|s basceplagesbldadlinges ves to
regul ate the di stance between the nol ding surfaces. Fig. 2B illustrates a

cast | NGy Al fRe Lo a AR bE& I BAZ D11 BV Rerlifi Ofin Oé&ttlo%f MBreout f I ow pi pe

5 is sdpplied nter of the nolding sur the lower nold. As

shown in Fj 2A and the Like pper urface Q Id 3 where
t he rmISB?‘ilu}@gaé]LYr thﬁé)éo‘f?“f‘%rlsn%edfqrgmgby reg PR 1618&’8 Fll?(ﬁl rfgomfﬁlg 98 tion for
nol ding a thick section of a glass blank). In the cutting step illustrated
by Fig?OQfﬂ tecchBrassng eiBad)i s cut with a cutting knife 7 and a gob 2 is
obtai ned on the nolding surface of the |lower nold. The gob is then pressed
bet ween t he Bigp2is amlhdmatiadihgtdne illwetingibledtcds ohiproshovwmy 4 glafs ase pte ishen
the die is closed, the distance between the nol ding surfaces of the upper

and Iow@{dﬁaﬁgﬁSgﬁghﬁgukﬁted by the stopper. The gob 2 is pressurized by
t he upper and | ower nolds, spread inside the cavity fornmed by the upper and

| over gg(:)lgﬁ dFi%. @Hb\gg%{lé\%rqn@ldg]' xS %r Hxlg?é £ cdfeiiingh Ilnéldtntgemc The

press- uct he circunferenti ge portion of the ol

produc iS not, jn co t he,u | owe d nalns
e e neRaiop B pEAE v 3§E°p@5rst&a§ o B e Rl TR E tﬁ.@srlaguﬁﬂe
upper nold 4 is separated fromthe gl ass base plate 10 on t elo nDId 3
and wi thrmaldingputices Wirethsiels dpssfandperges torregtﬂﬁtéége ENIER %WS 1is
measured, for exanple, using optical nmeans by a contactless optical nethod
when t hmoldmgdedamodl’tg 2B idlustepier atasting somit hdidhppepelterpgldsdtlew@ flavdaged on
the lower nold 3. After the outer dianeter has been neasured, as shown in

Fig. 2butbhe @ltass O&peselsmu@pnecm the canel edhé moldEnparréicd g lat lowki mold he
gl ass base plate 10 is not deformed even when a force applied thereto to

remve AdshiAmh !F%e 2ﬁo&d BPHikt Nfe GJT)ﬁé%uHQ&Eoth@Io%ve%%dl@ 3LRRA RRYIEHf r OM

t he Iomer pl ate The surtface roughness Ra of the gl ass base pl ate
t aken out MRNNer. A t han
10 um SR %?159 e ST Bl SoPuBLof Ry o RS G o o
surface_roughness Ra or X|nu helgh of t gl ass e_plate
after tkakyuinthpguigingsiepd t‘%@“ﬁa‘%@g %h F’%‘Bt%@@éﬁaﬁ’é “i@ 3 %Prttj’ég E%lﬁ?f/ wher e
the roughness is too small, the |apping step is not perfornmed. [0020]

Fur t herand argobRds gbtasdisagdhe plokiing surkeos of the fower moldb aheis dhanpEesseénner

t he wavi ness of the surface that is the first to come into contact with the

di e, tMaiwdes,thd fygpes uidl@dand fiatloiwsr moldBrisabdwniin Rig BD; i thendit @ dleselar ger
than the wavi ness of the surface that is the last to cone into contact with

the di ne §iB@hcd Sotwblithe Widlamg shiadesio? thdufiRPARLIowek tb1dE réfRipaEd BPLE. This
i s because the t hermal expansi on coefficient of the glass at the surface

that i %t g o H Stobtflsg&%ggmjl{gd y tﬁ@h@]gér a\ﬁhtl%éxnﬁolqk eslpte%dql;ggléxﬁ{hggﬁvit}r om t hat

of the S¥ nme 1 n cont ac wher eby
the stress baI nce of e surfaces is collaps vi.ness ,of one
surf ac éord‘?qdfte’r ePPBerhaPHE‘PW%rfm? %‘@HE?I%E% Ptt Sﬁ'ﬁ%@ plttﬁﬁﬁ &b Bg(t ween the
wavi ness Wal of the surface mnth a large maV|ness and the wavi ness Wa2 of

t he sumpfessendlilechpradeeta(Tiheigimessentiad cdge porton gf the: maldgl product is not in

contact with the upper mold 4 or lower mold 3 and remains as a free surface at the glass base

plate 10. After the press molding, the upper mold 4 is separated from the glass base plate 10
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[0021] (Float Method) Fig. 3 is a cross-sectional viewillustrating the
processing steps perfornmed in the float nethod. [0022] The fl oat
processing step includes a cutting step of introducing cut lines into one
surface of a glass base material forned in a plate-like shape on a nolten

metal and then cutting along the cut,ljnes. In the cutting st th ut
' nes dethe Siveranyd 3 s b ars Sghotchel ol GamgCpfbis PR PR R s
base material has been in contact with the nolten netal and then a

di sk- shhisencagiigdsfop sxemplearsng apticgl mepas by expagisnepticabmsthod whtadhs n t he
t hi ckness direction of the glass base plate. [0023] Fig. 3Ais a

cr oss- saclded pedduvi iswcpdrateth éropl tit eppérapeld 4hmklociiaden thetleweninold 3. A62%] The
pl at e- shaped gl ass base material is manufactured by a float nethod. The

float gt beRr ifnfe@d!Hag 86bn hedsuRxaAPiRdWIDY B | ZB)itRgglass| Hage!prtdTED 1s cobleai ned
by nelting the glass base material to flow on nolten tin and solidifying

the m'&%g&%ﬁe !Et;bg:@gﬂlihe lﬁgstb*asef atgﬁgmg%gh@ég?aﬁaﬁegm&h%fo%mp&f ace is

the free n-con surface o glass (referred to herel ow as

"free surface"), and the other surface (referred.tp herei nbel ow.as "contact
sur £ acasreleOybinof it et BF. a4 AR F R 6 e feh Sy B ot T

snoot hness. The thickness thereof is, for exanple, 0.95 mm The surface
roughnedate 3 or exanple, Ra, of the glass base plate or glass substrate can
be neasured by using a typical surface roughness neasuring device. [0025]
Ther ef d0819]t e ghidiss rbagmcsaR e pf thie ghass basesplrfedalentduain ths abovesdescabed wi t h
the nolten netal and the other surface. In the case of the glass base

mat eri ahaghes ﬁoﬂi@f&z{blirz%@%al For LAGnEP DG Emswcf Rffix iSprafcpsUly 8glal /6f REEmAA and
a .

the |l ower surface is ree surface 1

50 um. Where the surface roughness Ra or maximum-height roughness Rz of the glass base
plate after the cutting step is too large, the lapping damage is large, and where the roughness
is too small, the lapping step is not performed.
[0020] Further, in the glass base plate taken out in the above-described manner, the waviness
of the surface that is the first to come into contact with the die, that is, the surface that is in
contact with the lower mold is larger than the waviness of the surface that is the last to come
into contact with the die, that is, the surface that is in contact with the upper mold. This is
because the thermal expansion coefficient of the glass at the surface that is the first to come
into contact with the die is different from that of the surface that is the last to come into
contact with the die, whereby the stress balance of the surfaces is collapsed and the waviness
of one surface differs from that of the other surface. Thus, the ratio between the waviness
Wal of the surface with a large waviness and the waviness Wa2 of the surface with a small
wavinessis1:1.5to1:2.5.
[0021] (Float Method)

Fig. 3 is a cross-sectional view illustrating the processing steps performed in the float

method.



[0026] A cut line drawn along a curved line substantially formng the
circunferential edge of the region that is to be the glass substrate for a
magnetic disk is forned in the contact surface | A of the glass base
material 1. In the present enbodinent, as shown in Fig. 3B, circular cut

i nes scribing the guter circunference nner rcunterence of
the di i@ozé dﬁf tlﬁ??g %ﬁssén%ftgg énctl:lh té Cﬂqg’g S fgm%%&rﬁcmcgt Cug :ljlr F9C0E 1K of the

gl ass base material 1. Za% cut es 8, on the outer rcunf erence
and | nﬁ@rface.qf@m%rbé%@atgf@ mﬂﬁiw g Hlafen{l c thabe Oemnil%}t?émet? rfméﬁéeﬂt hi ckness
direction of the glass plate. Further, in the present enbodinent, the cut
li nes 8yttiagakmgithe edines bethe goltingsttpothewqat Hnés wafarmed do Hieaotfaeupkthiee 1A of
the gl ass base material 1 toward the free surface 1B side. As shown in the
Cr 0Ss- ket baalaty ivdétd the glags baB,mdtkdal lha§ beania donglbt withithd moles Beahghd ut
lines 9 are fornmed to obtain the truncated cone configuration. Further, in
the pr t ggggg ed

out war gﬁa]?l%o% t he EH%{%%FHS&?I%EES;& %ﬁb}g%x%ng{ngstfsl@&{ggle%glttgg|t Heilagfkgfqomr d the
free surf &ﬁ%s p§§mgut uch a configuration is not limting. For

exanpl "e?Hnl her posgpb ¢ method, the cut lines 8, 9 are forned to be
|ncI|ned inward fromthe contact surfac | A of %g %Iass base material 1

t owar d Qe ] fiige3A iy # goes-13stepHe I ana Q’G e 1sB2RAG AT Past PRGERSkd truncat ed
cone configuration of the left and right cut lines 8 and cut lines 9, as
shown {002¢] grhegBateahdpad@adsrines mptsrial srmauiiatedd by atflnat methodi Adeitloat aken
upward by expanding the cut lines in the thickness direction. [0028] Then,
as showkrtliod iFir@liz&E foit bantplé, tyialles i a Aqliidrmadobtnintdby aritimche glins base 1A of
the gl ass base material 1 are expanded toward the free surface 1B side. As

a resublter] & AGR ohSnARSUNEShd é@h\ﬁﬁ}/ﬁg twﬁmuteﬂgrasg ﬁlgfe@H 10mckpungeOy Ry the
cut line 8 is separated fromthe gl ass base material 1. Further, a state is

h d
epar a8 MGt ﬁ%ﬁ?%é RO Bt RS @%H%f%%é‘%f%%m for
d di f he b
e B LTSS beoheEh R SRS el Pl & "ol
material 1, can be advantageously used as neans for expanding the cut |ines

8, 9 f interfateiod glaseandhn aed, tBeefoas dag highfsmapshngss sEhaphisknenstieateedi is,fot owar d
the free surface 1B. Were the glass base material 1 is heated, a

di f f er exaeple)0.9hemnmaThexpénsironphaesyfa examplee Rp) aéfttee phschase phtdor gadsi on of
the gl ass base material 1 and the glass base naterial can be easily cut

into tbeshaiaah b@iln%ﬁs&eala %Q?{Qﬂnca'l%iﬂfac@ﬁ)uﬁhﬁé@@ mdAsiFing: dedfee. t he inner

regi ons 10a, 10b bounded e cut line 8 are pushed out downward, and

then t [tfb %ggf&u ?g&shg% egg&@ﬁaggég%gfeﬁﬁl £ldta sluh’%g ﬁlak i) 19'&311&9& wﬂg{ t?]xetnﬂﬁ{eﬁby

productn ase p aving a roun ole'1n the

centr almeta an('.'l qle other surface. In the case of the glass base material 1 shown in Fig. 3A, the

upper surface is a contact surface 1A, and the lower surface is a free surface 1B.

[0026] A cut line drawn along a curved line substantially forming the circumferential edge
of the region that is to be the glass substrate for a magnetic disk is formed in the contact
surface 1A of the glass base material 1. In the present embodiment, as shown in Fig. 3B,
circular cut lines 8, 9 describing the outer circumference and inner circumference of the disk
are formed by a glass cutter 15 in the contact surface 1A of the glass base material 1.

[0027] The cut lines 8, 9 on the outer circumference and inner circumference are formed in

this case obliquely in the thickness direction of the glass plate. Further, in the present
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[ 0031] The surface roughness Ra of the glass base plate after the cutting
step is preferably 5 rimand nore and 50 nmor |ess, and the nmaxi mum hei ght
roughness Rz is 20 nmor nore and 100 nmor |ess. Were the surface
roughens Ra or maxi mum hei ght roughness Rz of the glass base plate after

the cutting.step.,is too |large, .the | apping d e conmes large n ere
the roustieroegyt Bk Nk es RE ePab e SRR FRE e eo Bh et RoLaT 1
the gl ass base plate after the cutting step, .the waviness of the free

sur f acefithe glasfease masgiial Adpwand the &g syfaced 1t Hde- 18 ShoWR Bribg Stosiasedhionle
nolten netal. This is apparently because in the float nethod, the interface
t hat i sview icbig ABt theiltth andh eghtodut Enen@ v cutdings Persfoainkeé ta pltaintthatrungated
contact with air, thereby making it possible to suppress the occurrence of
wavi nes®ne EhuSguritivh. rakiler,ie teadsdnh embedinteas shdlt 1dks 8 eas yoinadiaowet h a

| ar ge wavi ness and the wavi ness WA2 of the surface with a small waviness is
1: 1.2 : . I 0, I i o5rim
and théna§§%ﬁ%€§m@éﬂ%?ﬂ¥ﬁ§%%§f§§§§¥? A?W?QEFﬁgg%ﬁ?%%%%aﬁfha?%ghhgk%en nmet al
is 0.6 run to 3. urn. 033] The disk cessi step jn.accgrdance with the
br esentsof e B oLl Risgbrin Fttee s oBf T S FhelerisrigHe PR
surfaces) of the cut lines after the cutting step. Such end-surface

pol i shimgthed.cpe plinss Bt 9 prsstormedio ks nginrddnyprl fromils catact sudacs 1ohok the

gl ass substrate generated by the cut lines. [0034] In the disk processing
step, tdisssdiaskmsteapettogyad shdfsesupfaat éB sateeandisbais hedbtaingm iexerngsl teynoaietth an
outer dianeter rl of 2.5 inch (about 64 mm, 1.8 inch (about 46 mm), inch
(about 23c oBAfigudmnebrCofGhé Meghar( tcu2iGhd1® andnt@ht EnddY, Gk BlSSn BOIFig 3B chndy
addi ng about 0.3 mmto the thickness of the glass substrate that is to be

final | v (RRUE BGHBA %Qun%'aq:r A PE Phtsnﬁeh'g %c@ﬁ%gwia&i w&gpf%&ﬁlg thdGutHeERSHE NY

al | onance I ncreases and t efore the production ficlrency decreases.
Since the thi%kn%ss of the glass substrate that is to be finally

manuf adPTFEES U Wdet er mi ned, the thickness to be processed in the disk
processing step i s determned therefron1b¥ reverse caIcuIation.fﬁéﬁ&éS]

<Lappi 1§0%tleghen, as shown i Fige3Calhpichglings &p? fommedypdbscaptact syifaged
processed to a predetermnined thickness. Mre specifically, in this step,
t he t wglsubhacmstedhl 1 e egpasdediawerdghafree auraqgriduside. (Aappesd)t, a Saehs
processing makes it possible to adjust the parallelism flatness, and
t hi cknessumgdd hehigh arsnhasegiphave bamiedbyahacitmedeis isepdatedi frbactae whs ness.
base material 1. Further, a state is assumed in which the inner portion 10b bounded by the
cut line 9 is separated from the region 10a bounded by the cut line 8.
[0029] Means for inducing a difference in thermal expansion in the glass base material 1, for
example, a method of heating one side surface of the glass base material 1, can be
advantageously used as means for expanding the cut lines 8, 9 formed in the contact surface
1A of the glass base material 1 toward the free surface 1B. Where the glass base material 1 is
heated, a difference in thermal expansion occurs in the plate thickness direction of the glass
base material 1 and the glass base material can be easily cut into the target disk shape.
[0030] Then, as shown in Fig. 3D, the inner regions 10a, 10b bounded by the cut line 8 are

pushed out downward, and then the region 10b bounded by the cut line 9 is pushed out,

thereby producing a disk-shaped glass base plate 10 having a round hole in the central section.
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[ 0036] The surface waviness, as referred to herein, is a three-di nensional
surface shape forned on the surface of the gl ass base plate and confi gured
by sel ecting the shape of a wavel ength band with a shape wavel ength of 0.1
mmor nore and 10 mmor |ess. The surface wavi ness can be determ ned by

observing the predeterm ned regi.on of the glass base pl ate under

i or 08B0 0 HETiCE Ker e ta¥] OLPEEREAb il 20Et PEG Dy ErradR P RbLy 5
Technol ogy Inc. can be advantageously used as a surface wavi ness

obser vami and phevd ang. 5 100 38 ]lessrandHbe pressenn-Herhé rugbacsstiivels 20avmeemREs Ht  of
surface waviness is represented by WA. The average hei ght (Wa) of surface
wavi ned90mepoekent Whthahasufdrabiugheay BoagenaxoughAessht obughnesssRe dftbe

wavi ness shape. The maxi num hei ght of surface waviness in the present

embodi AL ba@HIRE af@t Iheuldhg sTelqﬁis EXIaPaE e fihg ARMhgObeciich f6Ee, walli ness,

as referred to herein, is a value obtained by calculating the average pl ane

f th i_ne: , I t I f th

o e G SR AR A AR by e value of e
f th th of t t | | bel t | at e. 039], Th

o e 5Bl 05 RECBTRt Lot I PSSR Bl 0

provided that it can be used to manufacture a glass substrate. For exanple,
t he | appimigadefithe surfare shaths EscostasiwyithiheEngltem megd. Bbisys appargtly begayse i

schematic cross-sectional viewillustrating an exanple of a | apping device
used i nhé¢ Heatlmaghod) ghesinepfdca thdiés metohtdt #ath thamoftac tatal sgnaregtadsthenldst r at e
for a magnetic information-recording nmedi um of an enbodi nent of the present

i nvent iiRBontadtQPAPdir, Thaeb PRRKNG 18 p¥dsHe tblsuppHENtRDCENEMe i0f wak Biessh TIRSN
perform | apping at both surfaces at the sane tinme. The | apping device 11 is

d H ; ) . . " Uy oonit 1 1b
R eopl vt HebbeBy ARHE Ra TR, BATLrHY durtple SRl SANAK Rt OIS 2 D)
The device nmai

I la. [ 041} bod unit.tz LS ided.with a g's - shaped
upper I‘gﬁzﬁ the guifaceayigh asmaﬁlé’!%vwﬁeﬁ%& ho 30 :laaﬁj;)l Sk N T T o {I‘S%Eﬁes posed
paral lel to each other at a certain_distance fromeach other in the
verti cabrfaeqisdtimain S Tre apd Sie-endpess Wippleihe suifags) thatds Ipcoipet thd the Blelehaped
| ower lap plate 13 rotate in the nutually opposite directions. [0042] Fi xed
abr asi wectglriaiOrésnii 4o Bmel.udi ng di anond grains are provided on the nutually
opposi ng surfaces of the disk-shaped upper |lap plate 12 and the di sk-shaped
| ower lre@3§! ®h&disk processing step in accordance with the present invention may include a step

of polishing the corners (end surfaces) of the cut lines after the cutting step. Such end-

surface polishing step makes it possible to reduce the number of cracks on the glass substrate

generated by the cut lines.

[0034] In the disk processing step, the disk-shaped glass base plates are obtained, for

example, with an outer diameter r1 of 2.5 inch (about 64 mm), 1.8 inch (about 46 mm), 1

inch (about 25 mm), and 0.8 inch (about 20 mm) and a thickness obtained by adding about

0.3 mm to the thickness of the glass substrate that is to be finally manufactured. Where this

thickness is exceeded, the processing allowance increases and therefore the production

efficiency decreases. Since the thickness of the glass substrate that is to be finally

manufactured is predetermined, the thickness to be processed in the disk processing step is

determined therefrom by reverse calculation.



13 in order to grind the front and rear surfaces of the glass base plate
10. The fixed abrasive grains 14 including dianond grains that are used in
the | apping step nmay be in the formof pellets obtained by bonding a
plurality of dianond grains with a resin, or in the formof a sheet

obt ai n planarly bondi ng di anond grains to the upper lap plate 12 and
t he Ioﬁgpgﬁaﬁ P%{P%)éi "With a resin or by el ectrodeposition. [0043] A
carrier may be sandw ched between the fixed abrasive grains 14 and the |ap
pl ates 12, 130 thpHeppieg sterthe slass bass plate isossned @i Redstemiagd thiknESwer | ap
pl ate 13 about the rotation center of the lap plates 12, 13 while rotating
in a stMbe skcifichldly, iy tids gtepirtab iwy sofacgh af thelpase bpseaplats atdgrothe (ldpmsid).shaped
upper lap plate 12 and the di sk-shaped | ower lap plate 13 can be operated
by sepasizherééds%es makbs # PBsdiBRd Austeé paraldlispReladicss and tisdedts@onmener, the
| appi ng treatnent of the glass base plate 10 can be perfornmed by supplying

the cooq géﬁ)ag%%lggta\pﬁ%%hagp?}eid'eegﬁg%ggfﬁgivyagi&ggi ns 14 and the gl ass base

plate T tween t rasive grains 14 and the gl ass base plate

10. [O The coaql ant supply unit |l1b is proyided wth cant ai.ner

cont o RPN HBe S8 it Bk RS iemmthpadl S5 R e

i nside the container is supEiIéi ed into the lap | ates 12, 13 and circul ated
by the fpumed awthephefagheihe higs bagspdae a@%cw{gwr@egby pdcdipefbcdarepi the upper

and lower lap plates 12, 13 during the circulation are renoved fromthe

| appi ngvsweidnztdelsand Fhitis a shidpe vedvieppmgtr &f (.1 hire oe dhobg ancht) fint drelesprithe ded
inside the lower lap plate 13 when the coolant 17 is circul ated, and the

filteread ald Ravidt® dafbaideREmidtdttyotiseiviify the pRABRImiMet eSO 6T fhic Gadsk Yaset he
| appi ng step should be performed such that the entire surface of the gl ass

base pl gtg_uggéﬁn%p&hggg}%gl%epni form surface roughness. However, the

conpr eliensi ve research conducted by the inventors nmade it clear that the
typicalé pi-n Egghinefor l.ass, ba .ptaeshain upper and | ower l.ap
of ot o6 G0 THRCPAETAT arfytectinsd Do RS e R RehE Gty RR R iecalF b
| ap pl ates. Thus, because of the difference in acting pressure caused by
gravi t 3 aHEarQYRYIRESSLeeN a4 heePes f or mance of the upper lap plate 12 is
sonmewhat superior to that of the lower lap plate 13. [0046] More
speci f i[0a33]y In thaeresatt ioviygtone e avhegp hoigbssl sugfara e viotsstihecpugyortedbapVpl at e
and the processing rate of the lower lap plate is preferably 1: 0.9 to 1:
0.95. The average height (Wa) of surface waviness represents the arithmetic average roughness of

the surface waviness shape. The maximum height of surface waviness in the present

embodiment can be called PV. The maximum height (PV) of surface waviness, as referred to

herein, is a value obtained by calculating the average plane of the surface waviness shape,

and adding up the absolute value of the height of the highest peak above the average plane

and the absolute value of the depth of the deepest valley below the average plate.

[0039] The lapping device used in the lapping step is not particularly limited, provided that it

can be used to manufacture a glass substrate. For example, the lapping device 11 such as

shown in Fig. 4 can be used. Fig. 4 is a schematic cross-sectional view illustrating an

example of a lapping device used in the lapping step in the method for manufacturing a glass

substrate for a magnetic information-recording medium of an embodiment of the present

invention.
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[0047] More specifically, the ratio between the processing rate of the
upper lap plate and the processing rate of the lower lap plate is
preferably 1 : 0.8 to 1: 0.98 nore preferably 1: 0.9 to 1: 0.95. [0048] The
processing rate is the processing allowance divided by the processing tine.
The deviat, from.th ocessi:hg. rate . rgdes th Locessi bal ance of
t he gl a£@4gﬁlgrs erlglfpé'%g ?%\g%flisfﬁgéh "?Sn%‘gw 6??%‘12&/%3“ egg)rlﬁ(%?ﬁpéré%at{h%gf >R St f ace
with a | arge wavi ne nd.a surface with smal |, wavi ness are. present at
the gl RO pimat d e fangin drieg; s BFQY&@SW‘EEa Spdpe M odydngddaadai n t he
direct pressing nethod, the thermal expansion coefficient of the glass at
the sur fedenttshpnly iusittlhb sapr¥ing esoploni Whiehois conlingciquidl.tth therde visicanaig body
different fromthat of the surface that is the last to conme into contact
wi t h thenidil&. whereby the stress bal ance of the surfaces is collapsed and
t he wavi ness of one surface is made different fromthat of the other
sur f ace[ooANPTRIdek R %I bdyt ixat 11as HReidddoRfh aratsncgﬂapédhq)pkzma? HiACe hiat 1s
in contact wwth the nolten” netal is nore stable that the interface with
air and r j : Lo r i ssed nore

( ah[lg_sﬁ% dfqofvplgl\f\lg%}/dté" £F YRR &0 tﬁﬁg(?srelﬁf?a{a#@f B8 S%IEISatSa“zi%Pt%ﬁl

effective 0 rom above, e glass base plate subjected

to the ysual disk processi step, .there i certain difference i

wawi nesoHarERR EheOREDm PaNerFpreg ot b s E Sty et B | AHEMES &
plurality of glass base plates fabricated in the di sk processing step are
r andond §iskshaieddeverrlap aled Bsrotae in the npptealy. oppapitadirgeliers. or i ent ati on, and
directly lapped with the upper and |lower |ap plates that have different
act ual pl088%k uines! dbnasiveezrhiap p# meplmbch dneondgrains 4rh @rdvaggel oxgths nepuadly t he
conventional nethod for manufacturing a glass substrate for a magnetic

i nf or magpERmpaeehetstg thedikiBhapad LppdeapplaRRe Ll (B aSE-sBApRal6wéasp Wiatdh

different waviness on the front and rear surfaces are produced.

Accor di Fﬁlry@rg%%rﬁd%é'ﬁ- ¥t r&fr ARG oPARS IR BLESpIh® 197 AhRdiRY ahx%@iﬁ%“g :
h eu I with a high

only the surface Wth a [arge waviness with't er lap plate

actual pressur.e, that.is, a hi rocessin ate, it is |ogical.l ssi bl e
Co. brodedtdn ferpi Bkt dpu? Ml B TET e Yibfiectin PRuhEH FEraiflavi ness
on the front and rear surfaces. . Furthermpre, since the actual_ pressure

appl i edPglsty %wg%é@f l;’%ﬂdé“%o‘f‘ BlEdtsal dpmongd gippewith agesyn. & the fegnet ant  when
conpared with that at the lower |lap plate (i.e., the actual pressure is

| ar ge) , sheheobigivéhby plapanty bendedd flieinend yainsetiodheppeTHipplits 1Beosd tsdowhelap

| appi ng step is perforned using the lapping liquid, and the lapping |iquid
i s concglateriateih emesiher byosledtrddapogii@t e si de under gravity. In the
processing, the lapping liquid is circulated at all tinmes while the gl ass

sl udge @h@p% EiBSthay Be ERRONERAIRIRE thd ik &F abrf®fe $rRing 14 8RS A1 lap Pﬁﬁe!sappi ng
liquid fromwhich the sludge has been renoved flows at the upper lap plate

[l 14 i i I | .
at a 3. 18S Thgg,g r%??evton%ﬁ ?A fflg%gm@?iﬁjeét}/onrafég;ﬁé @vegﬁalpgg%[fs tl?\ﬁ?%%t tﬁ% ld%tﬁ)tne

si de, théreéby rading the processing ra per and

| ower surfac re processed.differently. [0 .As describ her ei nabove,
e SR ST e pPAR ST E BT RShRie 2t S By Hiy e FOTY G BB no
step), the value of waviness differs between the surfaces. The ratio

bet weenpPletse 18udpadiskwhsnedappeniap phte { handshedikeshapedlower lapgpatoddicaebs and
the surface wavi ness W2 of the surface with a snall waviness is 1 : 1.2
to 1 : d&perated by separate drives. In the lapping device 11 operated in such a manner, the lapping

treatment of the glass base plate 10 can be performed by supplying the coolant 17 between
the fixed abrasive grains 14 and the glass base plate 10 and between the fixed abrasive grains
14 and the glass base plate 10.

[0044] The coolant supply unit 11b is provided with a container containing the coolant 17

and a pump 16. Thus, the coolant 17 located inside the container is supplied into the lap

11



[ 0052] Further, when the arithmetic average roughness Ra of the gl ass base
plate is nmeasured in a plurality of locations, it is preferred that the

di fference between the small est value and | argest val ue of the obtained Ra
be about 0.01 umto 0.4 pm [0053] Wiere the | apping step is inplenented,

t he polishin erfornmed in the belo scri bed rough polishin rocess can
be per f@?tﬁ%&gvﬁ Wdtﬁ"ﬁHgéefifq?yctihB REPP ]I\géjtrjﬁﬁéih}psttﬁ%t ?Bg?rafg‘eth? fﬂg@ﬁ%&@ﬁﬁg Oif t he
gl ass base plate used in the polishing step inplenmented in the |apping

pr ocessth §pperend fewerylap platds 12013 durieg Becigplation axe ignones Bopyrthe pakiey equal
to or less than 0.3 rim Were the surface roughness Ra is greater than 0.5
rim a duafages. iehuis i shipsa arer b d b g erfiled pesviddieinsidb slelowet lapgllits hB mdiest ep.
The maxi num hei ght roughness Rz is preferably equal to or Iess than 3 pm

I n suchha caa 1718 RirBahied MiIghs Fi®BredhipRaid ictah@in thOGR4] The processing
al l omance for the glass base plate in the | apping step is preferably 50 um

or mrg@g@ %ﬁ)&e'ﬂgac%ca{lﬁsﬁle lﬁbﬁgst%ﬁ%o%cpﬁﬁgég(ﬁ%eglsge%:ﬂie%?ﬁleieﬁti}e% atdan 50

um th i ness cannot "be s e yre n re the allowance is
greater than 200 rup, fhe processing.tinme becones,|long,and the efficiency
of the %H‘hgléést RASP R tﬁs%%b??n?%bsg‘ﬂéﬁ?’éﬁéfg?e [B8RRTST KOpEe HiSpi ng step in
accordance with the present invention, a plurality of glass based plates
shoul d dempyekansite ravsrich spadyatedcly thy intenory Mizde it ql)ﬁfarttfwé%gﬂtag@alﬂaﬁén@ ates is
preferably equal to or greater than 80, nore preferably equal to or greater

t han 1Q0achifefoe gtadhebasapbees lodfvigd agsr badbweh &pagdateh demangragasalifictents | ess
than 80, the wavi ness cannot be efficiently renoved. This is because the

pr ocesghptnLpLAHEENAE at e uppRendasded IapBlatsi dass, echuselonele dfglcacer, new
changes 1'n internal stresses occur, and the flatness is thereby degraded.

Wher e ta@ﬁn%%%s@@r@%a&s%dgg%'}%g@gthetl if %Q&Fés%h%gpe&ﬁmah& &gﬁgﬁ@%p 1fegct ed

and t he processi ng cann erfo 005 Furt her, g step
may be performed once.or re ti . en the |lapping step is
per f or Sfﬁﬁﬁg,mﬁﬂp?ﬁgt?é%%PﬁB“@B@ﬁr%P%ﬁﬁ%l'irst cycle (first |apping
step), the parallelis fl at ness, and thickness of the glass base plate are
prel i milRAF6] Mnraspesificalldthe gatihetvaghihs raeepnsrate abths dppeidar pRicernddBE ond
| appi ng step), the parallelism flatness, and thickness of the glass base
pl at e grrecdssinglrate afifhedower lap plate is preferably 1 : 0.9 to 1 : 0.95.

[0047] More specifically, the ratio between the processing rate of the upper lap plate and the

processing rate of the lower lap plate is preferably 1: 0.8 to 1 : 0.98, more preferably 1: 0.9

to 1:0.95.

[0048] The processing rate is the processing allowance divided by the processing time. The

deviation from the processing rate degrades the processing balance of the glass substrate.

[0049] The inventors have also noticed that a surface with a large waviness and a surface

with a small waviness are present at the glass base plate after the disk processing step. This

is because in the direct pressing method, the thermal expansion coefficient of the glass at the

surface that is the first to come into contact with the die is different from that of the surface

that is the last to come into contact with the die, whereby the stress balance of the surfaces is

collapsed and the waviness of one surface is made different from that of the other surface.

Another reason is that in the float method, the interface that is in contact with the molten

12



[ 0057] <Rough Polishing Step> In the rough polishing step (primary
polishing step), the principal surface of the glass base plate is polished
with a polishing slurry including ceriumoxide with the object of renoving
scratches and strains remaining after the | apping step. The rough poli shing

is inplemented b [ he follow.n ol Lshi.n t hod, [0058] A polishing
devi ce "GR! RLTP %‘abj]sﬁéggéfﬁ%wteﬁg%eé’ﬁflh%r g?i{?efegorgégg BQY’IHFS(,SLﬂnatg? %Prfnieﬁi t ed,
provided it can be used for manufacturing a glass substrate. [0059] The
sur f acénisepesisetppiasseh @19 agpctpely. shifollpvatfegmiaboye, that it thsalass hrseai@e and/ or
an end surface. The principal end surface, as referred to herein, is a

sur f acesupmr@l ltethetwuilhisksprot@smgditape tterois agferthinaliffemsse nasevipdsabetwethe end
surface, as referred to herein, is a surface constituted by an inner

ci r cunfigs gbhi Ald endusdedsace and an outer circunferential end surface. The
inner circunferential end surface is the surface perpendicular to the

surfac fheet | f - d I Lt h
espoct VPl Teb@Rep slch BLAhy WAShP pA G A0 b Gt AL Ridoce Gl b o
being on the inner circunferential .side. The outer circu rential end

sur f acéT§ Ea“gﬂ‘@?%‘ﬁﬁr gged; rﬁ%?rgkﬁﬁ?%c‘?}f’aﬁrro“%eaf ﬁ%f?%‘i‘ir‘)r“a%?%a fl’raélgtcﬁrtfﬁ{f%}app ?fg gl ass
base plate and die surface inclined wth respect to the surface direction
of t he Vgitiats upasieand|lawver lap phyes Wal faye diffgentagtishricrireuindhe BPPRENf erent i al
side. [0060] The polishing agent used in the polishing step in accordance
wi t h t heaghies enin thalappingotep ofche desveogonalmatkodior asmntfseturmigra glassponent . The
content ratio of ceriumoxide is preferably 3 mass%to 15 mass% w th

r espectsubQrdtdfor@thignetie mIvithatdh-leberdpRl hedinmga rid HymbMhdTetast bebsaamnt ent
ratio of ceriumoxide is within this range, it is possible to nmanufacture a

gl ass mh%&ﬁ%g%%a@%sm@gg@t LRd %m&&eg 51%395@11&@. K%%Mmegyﬁmeg%t ter

snoot hness. e po ing slurry, as referred to her , Isaliquid

in a state. n which th olishing agent, dispersant, d,the |like ar

i sper Sul s DorepieBF s SEPRE PP AR AR IR E R w bR
polishing agent is dispersed in water, even if an alkaline earth netal is
cont ai NBQIUPRET R RIpte itk BigRactusbpess e thittin high prosesinggatcalids logiales or e,
the alkaline earth netal is unlikely to adhere to the surface of the gl ass
base plpassbleBy posiuce adinblyt glessabiksttateseyigan veryrsstadll andomtifaimehviness prethe
pol i shing agent easily adheres to the surface of the glass base plate. For

thi s rgas@and tdaesatiresi Pixtifrmatd ainca theerttal prestuat spilieditbehdqabiished gl ass
base plate can be sufficiently inhibited by using a polishing agent with a

Z tnglp |> R0LE B thab g p RIS BofRid when [BRBZ1ed Shema £l thStohRP Sip At Ng

(i.e., the actual pressure is large), the waviness can be efficiently removed. This is because
the lapping step is performed using the lapping liquid, and the lapping liquid is concentrated
on the lower lap plate side under gravity. In the processing, the lapping liquid is circulated at
all times while the glass sludge (glass chips) is removed in the filter. For this reason, the
lapping liquid from which the sludge has been removed flows at the upper lap plate at all
times, whereas the sludge easily remains at the lower lap plate side, thereby degrading the
processing rate. As. a result, the upper and lower surfaces are processed differently.

[0051] As described hereinabove, in the glass base plate after the disk processing (before the
lapping step), the value of waviness differs between the surfaces. The ratio between the

surface waviness Wal of the surface with a large waviness and the surface waviness Wa2 of
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The chem cal strengthening step in the manufacturing nmethod in accordance
with the present invention is not particularly limted and a wel | -known
nmet hod can be used therefor. Mre specifically, for exanple, a step of

i mrersing the glass base plate into a chem cal strengthening treatnent

l'iquid can he used. As a result, hem cal |l y strengthened | ayer can be
formed ! ‘?S‘{rgaé:eé’ﬂﬁ’f%1&‘8316W3¥H‘§Ssg‘|5&321'%5)s£]' %’I ate, for exanple, within a 5-ilm

region fromthe surface of the glass base plate. By formng the chemcally
st r engtlARNd Frethesy when thequityaeigprerags pyglhisseRs apistelase Spsstpipeds vi brati on
resi stance, and heat resistance. [0063] Mre specifically, the chem cal

st r engtrhessireg is agpurhtypdidautioes ibig pasfeirahthax i ainferenet heveednthovsinegltiest he

gl ass base plate is inmrersed in a heated chem cal strengthening treatnent

I qui d,yahef@hyredbalde dTRh@bbihRR8 RaWeibdst d.01 Dhiidd.#RnaNnd sodi um i on
contained in the glass base plate are replaced with alkali netal ions of a

| ar ger radi us uch as pot.assium.i . Fhe.strains Qccurri due to the
differ elh@%h gﬂ?%‘?‘lﬂ}ﬁjﬂﬁ%gg @tgﬁésrléﬁp 613%%@)’3@% ?/heS%lsrigrpeeéfsoggel hnt;ﬂ e’} %’ﬁ- exchanged
region and the surface of the glass base plate is strengthened. [0064] In
the prelsesibedipeeh prishingiecess Fuhbt nafuaer gpdy high eHfasiency a B0 ¢t or ned i n
the chem cal strengthening step apparently as a result of using the glass
conposisuifece Bughnas Rdexd ¢ird gesh tuee platealrod én fherpolikkeing istepdmpleseengsidan éhenhi ch i s
the raw material for the glass substrate. Mre specifically, this is

appar enppind gREEEs Ffe@éfh@l%ﬂgall-tb%@ leshia2@ e dmKadre phifGhbIarequilng oplekal i

conponent's of the glass base plate, the content ratio of Na20 is high, and

sodi um,j ons ,of t Na20 are easi repl.aced by t ot assi um i.ons contai ned
"ot he hiitiad Wb sl e R e R ER e b & B LR ER B LERR
agent used in the polishing step, in this case, the rough polishing step,
pr ecedirpgainteyes ERAT t@msu@aeﬂwtpﬁgmm@ stgp.e hhey B X ipEN AI5EPd mﬁn%ﬁ&; is
conposition, the amount of alkaline earth nmetals that have adhered to the
sur f acereferabhee@labissoriasahipl apen.i b ssokhblcasnthetgodisiihg sicpad fasilitaadt heni ng i s
performed uniformy. Therefore, a glass substrate excelling in inpact

resi st 36£11C e gfogg%ﬂhg AR D OB OB AL ggué hant 1pSiRekdsitbRgesbgBOW t h

respect  to'the ase plate that has been advantageously chem cally
strengt hened, as jn the present, emhodi ment.. 065] The chem.cal

at r engutiar g P b PGS aVheEE G PG tine ARG Pyl ot B0 SBesvitBed ¢ ha

it can be used in the chem cal strengthening step in the nethod for

manuf actavinasg canngt bs suf§iglestly atreoveslk amd whepadhd allawenge iragricdar the 800 g

medi um More specifically, for exanple, a nolten liquid including potassium

ions angk gro@&lsh@}irhé BetothdsNEh LIS d e REAG R WMt oM smERcu AL ndthodangugan be
used. [0066] Exanples of such nolten |iquids include nolten Iiquids

obt ai ngfg PYiel ting potassiumnitrate, sodiumnitrate, potassium carbonate,
and sodi tim car bonat e. Anong them fromthe standpoint of obtaining the

| t i qui ith I | ti [ d t. t I b | at
Fr om ddpbitath S iohwfhs ¥ ForckpPEabt b B s Rr HEPRAE ar Cr A RS0 OB a”
obtained by nelting potassiumnitrate and the nolten |iquid aobtained by
mel t i n@lgetshemhbe sraped pMoie erecifically Hhe nembe, ofithe glasphase ptalesds preatrablpe

nolten |iquid obtained by nelting potassiumn nitrate and the nolten liquid
obt ai neduddyto we ktdatey tleodiOumoané prefitreblyeqnaliedr greaten bemaidi &Vhere Srgumimberount s.

of glass base plates that are ground is less than 80, the waviness cannot be efficiently
removed. This is because the processing balance at the upper and lower sides is further
degraded, new changes in internal stresses occur, and the flatness is thereby degraded.
Where the flatness is degraded, the processing rate is adversely affected and the processing
cannot be performed.

[0056] Further, the lapping step may be performed once or two or more times. When the
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[ 0067] <Fine Polishing Step (Secondary Polishing Stcp)> The fine
polishing step is mrror-surface polishing treatnment in which the flat and
snoot h princi pal surface obtained in the rough polishing step is held and
finished, for exanple, to a snoboth mrror surface with the maxi num hei ght
roughness (Rmax) of _the princjpal surface equal. to or J.ess than amgunt 6
i ThSP S Ch i PG Do 10 Pt br gro SxaisET Pl RBSIR Phe
pol i shing device sane as that used in the rough polishing step and,

r epl acimplicHemhatdessorndhicigeperf the glisabase platpwicipselimpapayliustite aad iy the e
polished in the precise polishing step is the principal surface sane as the
sur f acdapohg shpdf il seband ouegh(spalnddapmog step)p the] [BOAR]isA, Potneshambthadeets t hat
has polishing ability |ower than that of the polishing agent used in the

rough ngh§?5§gx§g§pueQ@&ﬁﬁﬁp§§§g&gmer scratches is used in the fine
polishing step. Mdre specifically, for exanple, a polishing agent including

Silica[ﬁ@%ﬂ52§8u f&ﬂﬁﬁégs%bgidal silica) that are smaller in dianmeter than

t he pol''shi‘ng agent use t he rough polishing step can be used. The

average partjcle dianeter.of the silica.abrasive grains s preferably about
20 nm The pBl HERPHE RITIPING RGN HBP iR HG tie R AT steh g g af e glass
supplied to the glass base plate, the polishing pad and the gl ass base

pl at e drase platesie golighedivittag pokidling $IV€YﬂWI@hE&C@t%P¥1d§ﬁH“k%‘éogﬁﬁ‘f%fce of the
gl ass base plate is mrror polished. [0069] <d ass Base Pl ate Conposition>
Each casponentscofchchendbtasss asdnipp after ths lagppsy stége dTixetoogh poliguimsiser

detail. [0070] Si02, Al 203, and B203 are skel eton conponents of the glass

base pligifmddi@Oby NarDthcaBloka PiBhAkkathodonponent s of the glass base
plate. MJO CaQ, BaO, Sr0, and ZnO are al kali ne earth conponents of the

gL ZSZe @? | glé%ogisg#\g%%“ce-f&eus%lﬁﬁ kiR Q0 BORARE Sy Rinot P&RLASS 1iBARA, Pl ate
provicied it can be used for manufacturing a glass substrate.
[0059] The surface polished in the rough polishing step is a principal surface and/or an end
surface. The principal end surface, as referred to herein, is a surface parallel to the surface
direction of the glass base plate. The end surface, as referred to herein, is a surface
constituted by an inner circumferential end surface and an outer circumferential end surface.
The inner circumferential end surface is the surface perpendicular to the surface direction of
the glass base plate and the surface inclined with respect to the surface direction of the glass
base plate, those surfaces being on the inner circumferential side. The outer circumferential
end surface is the surface perpendicular to the surface direction of the glass base plate and the
surface inclined with respect to the surface direction of the glass base plate, those surfaces
being on the outer circumferential side.
[0060] The polishing agent used in the polishing step in accordance with the present
invention includes cerium oxide as the main component. The content ratio of cerium oxide is
preferably 3 mass% to 15 mass% with respect to the entire amount of the polishing slurry.

Where the content ratio of cerium oxide is within this range, it is possible to manufacture a
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[0072] As nentioned herei nabove, Sill at 58 mass%to 70 mass% A1703 at 12
mass% to 18 nmass% and 13203 at 0 mass% to 3 nass% (i ncluding 0) are used
as the skel eton conmponents of the glass base plate used in the present
enbodi nent, the total content ratio thereof, that is, the total content

ratio o S|02 Al B2Q3 bei n 72mass°/to S 073] Si02 is a
conpon ss phSHRirgOF ﬁé“a&fl‘été% ¥t ‘PB?{C‘E%P%‘% luWﬁbmﬁéS%S%@%?] rati o of
Si02 is too small, the glass structure becones .unstable, chem cal

dur abi 11P@61]t Rt pefishing Sél‘éf@}‘ anaeferrod & bersingiSqpliquid dxa sateiingvingh the pglishing

degraded, and noldability is inpeded. Wiere the content ratio of Si02 is
t 00 | aragent, tispersmittandghalbik¢ ateydisperstd gn sded, thprisduduiry liyidi dn astitecied, and
sufficient rigidity cannot be obtained. Accordingly, it is preferred that

the coOR{IER} tHe@olishifh agtldZs digp&Sedmsedter Overlif BRaKUMind OQdhcAl RQBnfamedliso a
conponent form ng the gl ass skel eton and contrl butes to the inproved

dur abi | t ent
at o oF% t%sa'ifa”ﬁt%%“%ﬁn%tt% 3%50‘? TRaity @*fer M e S Rerg e
|nsuff|C| nt fo | as formtjon-recordin
medi um'© e ‘h@ e aéf’ P;ﬂ?"zogy cg Ltﬁ%?lgélmeteﬁéthd%?} brifi catg i on
tendency of the glass | s st rengt hened and stabl e gl ass formati on_becones

di ffi cybplaingdde i negishingiagentsaphetdicredo thiatiriere ot bttt brglgcof ou®o3 be

12 mass% to 18 nmass% [0075] B203 inproves nelting ability, increases
pr oductréasbhythe sdladsioni of edkaine cgitasstas toubt ppeshoy ghrsnbasegtiitngai he¢ o t he gl ass
skel eton, and inproves chem cal durability of the glass. However, B203

tends ts@fﬂe@érmtyllhmlbﬁe&aysutm dWoliigin gebdrit Rgth atshﬂtlebommkxfag:ahﬁteeagihaﬁaals
conpositi on unst abl e. Furt% since the glass strength is reduced, the

gl ass It[ hérﬁlcla gqlent@e&g ass substrate is easily scratched, the

fractu ness va ased, and the substrate tends to fracture
easily. For e referred that the, c qnt ent atio f B203
be equal to ﬁ; ?Stbeélé‘c? ﬁn%th%fg@ b %E}teh%?HUft%%rlllgg %tlgtshocén a%csof(ialng%wétgn ai ni ng
no B203 can be also used. In the content ratio 0 ma s%to 3 ggss% f B203,

whi ch iPEcseBNOV ORISR IhBPtaRasbuly linited 8894 melnmopmamcihod car ke R FOron
contai ning no 13203 can be al so used. The expression 0 mass% in the gl ass

conposiMowpedifitdily, fesaninptd, ostepfof imecpyies thetglasappsd Waleiiote dsmitié sane

meani ng and i ndicates that the conposition containing no conponent

repr esetedh&ing eanexPiQsaicomnbe asedbeasd soulysathesaunly shenghodel oy can
be formed at the surface of the glass base plate, for example, within a 5-um region from the
surface of the glass base plate. By forming the chemically strengthened layer, it is possible to
improve impact resistance, vibration resistance, and heat resistance.
[0063] More specifically, the chemical strengthening step is performed by an ion exchange
method in which the glass base plate is immersed in a heated chemical strengthening
treatment liquid, whereby alkali metal ions such as lithium ion and sodium ion contained in
the glass base plate are replaced with alkali metal ions of a larger ion radius, such as
potassium ions. The strains occurring due to the difference in ion radius generate
compressive stresses in the ion-exchanged region and the surface of the glass base plate is
strengthened.

[0064] In the present embodiment, the strengthened layer is advantageousiy formed in the
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[0076] The total content ratio w of Sift, Al 203, and B203 (FMD) is
preferably 70 mass% to 85 mass% Were such a condition is fulfilled, the
gl ass structure is stabilized. Wiere the total content ratio is too | ow,

t he gl ass structure tends to be unstable. Where the total content ratio is
too |ar Vi scous characteristic IS raded and the
pr oduct§ inf fté?@’et“lﬂ‘gosé‘?:pr%%?&éentl?@é?ffs#'h%fn‘%m%?h g{é)ig %ﬂonoﬁ‘u bA% gl ass
base plate are expl ained bel ow. [0078] As nmentioned herel nabove, the al kali
conponeleseribstl herranafloxe forghe plagy ‘éﬁsé Pl%ee&’hi‘% is the BVaBYRHldRDEISMSAt | ncl ude
[120 at 1 mass%to 8 mass% Na20 at 2 mass%to 13 mass% and 1(20 at 0.2
mass % tsab@rawaskBare spreificoll gl thimnvappardtiyriechysetfivat ainong Ln®, Nob@land ot  of
1120, Na20, and 1(20 being 3.2 nass%to 23 mass% [0079] Anong the al kal i

met al - aligeRBicthe hikal cBRPofentd HOUE @lasPbARGIALY, B8 Coteaass bANe Istiglghhect  of
greatly inproving the Young's nodul us by increasing the ion occupation

ratio 's%d@bxfhogk gf tQheﬁ‘IIz{o At 'égslly}blé Gcafh @19 ofaski rlef@cc;rfﬂzﬁngd R58E HidnPiRal

ability o ass. eret onte t|oo 1120 1s too snmall, the

sufficient i di ssol.uti reas

the Youdgnehbagl o din Fmb%east“i‘%?tﬁ%aglb it decphisc dh s T b gfebs Mifisg i
too large, it can become a trigger for extremely fine and th|n reaction
preci picess éke sk pelishing Her Pé‘fcegﬁ’é th‘ééW?\‘gﬁ“P&&‘é?“‘BE stepdias the

i nformation-recordi ng medium as descri bed above. Accordingly, the content
rati o abolém@éntionedrehposatiby the amesoof alk8linnsath mE@BDAt HaF @dlzmedtottbe
decrease the nmelting tenperature of glass and denmonstrates the effect of

I ncr easiyfcd H@ht sN8ABask HeAtER snedPanishe Bhenrbf s!tfélngm ninfU¢ p€drmiet unormly.
apparently a conponent strongly affecting the effect of chem cal

strengliRRlae. b glatspgubg}?tl@e‘i@élhﬁé REAGIRERL RGNS & blibRuratiil, e cont ent

ratio too ng terrperature cannot be suffl ciently
| ower ed d the stren th can not .be suffi inc e t he chemi cal
st r ength¥ i”ﬁﬂlgﬂ“éb eWétBéestpﬁg tgglr‘ﬁgl aéefP%?eo ﬁéas% s too large,
the el ution anmount ther eof |ncr eases and the recor d| ng layer can be

adver seldyanipgeously Fhompaly girergtiencdgs i dhs Ristent 5108081020 i s preferably 2
mass%to 13 mass% This content ratio is higher than that in the typical

gl ass J0063]r AhechdmpiodisirenGheniag treatment Eqnidas aottfactiquidrtyi lﬁigit@(érpp@rié@ﬁ thet of

t he gl ass and denonstrates the effect of increasing the linear thernal

expansiipsanonalstd ¢i @Rtche Ml Qrdnlaehea it el infthé inethell fbGABnufactufiog sidst , t he
mel ting tenperature cannot be sufficiently decreased. Were the content

ratio %Lbét{%?&?fdr% h 1@51&81’mattn)?1 RLasE Iﬁ&ﬁHﬂt M&%rsﬁgcflﬁbeﬂg eAx&ampRdacan

adversely ect t e recor Ing layer. “In addition a suf fici ent strength

cannot b t ai. ned | n chem cal gLre em rently
becausd™? ﬁeél sqcurlcg Sﬁ)}l R aPorma&(}% IqtuIIﬂCpglc cpﬁ-[ reng?ﬁgéril ng step
due to the repl acerrent of sodi um ions of Na20 with pot assiumions and the
el ut i orfOfityEt 1mf §a1 B WSeflepl acenent. Accordingly, the content ratio of |C20

is preferably 0.2 mass%to 2 mass%
[0066] Examples of such molten liquids include molten liquids obtained by melting

potassium nitrate, sodium nitrate, potassium carbonate, and sodium carbonate. Among them,
from the standpoint of obtaining the molten liquid with a low melting point and preventing
the glass base plate from deformation, it is preferred that a combination of the molten liquid
obtained by melting potassium nitrate and the molten liquid obtained by melting sodium
nitrate be used. In this case, it is preferred that the molten liquid obtained by melting
potassium nitrate and the molten liquid obtained by melting sodium nitrate be mixed in

substantially equal amounts.
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[0082] The total content ratio w (R20) of Li20, Na20, and 1(20 is
preferably 3.2 mass%to 23 mass% Were this content ratio is too snall,
the nelting point cannot be sufficiently decreased. Further, where this
content ratio is small, the content ratio of Na20 is also small and
suffici chem cal. strengt heni nopt enonstrated. Further, where
this t66@47]c6ﬁ‘f‘8§)f)k‘?}§f‘gg“i%s(lgfi%%?%'rc@g(gfsg{%gﬁ@%ﬁt ed anount increases and an
adverse effect can be produced on the recording |ayer. [0083£ MyO, CaQ,
BaO, Sr0, an@hefice polishare siprisanikirspdaceapalishpghsaiiast & whichibe Hptpnd pase
pl ate, denonstrate the effect of increasing the thermal expansion

coef f i ch@oth pietipdl gidateyotaaided imphowiugl potishing lstepnghaéiahd fipishghdot ot al
content ratio w of MgO, CaO, BaO, Sr0, and ZnO (MO + CaO + BaO + Sr() +

ZnO) | exphpletoADsModth TRSHYarPack Qvitiems HaaxthafehdiflitSol dinads (CREQRE tieat 1 0 i s
too small, the sufficient effect of increasing the rigidity and i nproving

the i n&Jiél 'cfﬁglnsgﬁga:cg tgéuagi@epfeséjﬁaf?gﬁl@- ﬁ't%nm%ﬁ@ﬁﬁ%ﬁolkﬁ%}%:stcﬁﬂ@rirﬁpfenfeﬂ{ehp. s

too | arge, structure becomes unstabl e, ti'ng productivity
decreases, an hem cal durability decreases. 08 Th .ass base plate
my ot 461 PHE Y g e Ab LGt oG8 Uth hEreR aPLRT B SOR Snflor
exanpl e, the glass base plate may include Zr02 and cerium oxi de. The

cont entreplaging thsthapd polishingypaswithppgit gohshingpad Ehoyusiass palded hthent ratio
of ceriumoxide is preferably O mass%to 2 mass% Cerium oxi de denonstrates
t he ef fpeatisegfolishingsIsicypi inthetrcgat sinfaencameofas flienerfpeapdishedlinthk ey when t he
gl ass base plate is polished using a polishing agent including cerium

oxi de. p[ogg}ggéstzﬁe magneti ¢ recordi ng medi um usi ng the glass substrate for a
magneti c information-recordi ng nedi um manuf actured by the nethod for

manuf a ihn O+ ¢ LCipl I ; iag medi um
ot ho IOPICE RIS AES LB R ol MmN UR] DR POLSREELER
perspective view, with a partial cross sectiqgn, .illustrating a magnetic

G sk wipen e Stk Be BEpab fheafed Tor Faghdta g weli LIS ulhs o ReE R <
substrate for a magnetic information-recordi ng nmedi um manuf actur?d Qy t he
met hod Meye spegifiealb (04 F¥gmpley p ReEshingagenhinclydipe silighfatiycerains (colloida

i nformation-recordi ng medi um of the present enbodi nent. The nagnetic disk D
i s prowviloeyithai 4rh semabfaginetiameter than 1@2pdlishimgdigont usheé inpihe nevighagolisingstee of t he
round gl ass substrate 101 for a magnetic information-recordi ng nmedium A

f or mat ican beRtdiodrikasechgepaithe: divhktek DO silfdaalbrasbansainsisysedrdbdy flmurpo he
magnetic film 102. Exanples of suitable nmethods include a fornmation nethod

: G ot e film. i -
(spin Gaa hﬁ%?ﬂ%gg%ﬁ%@ }I%BQQIEQE%WEh&g algb §9%)|pﬂ 8d {PHEREhsBRagpPi N

coating a t i n havi gnetic particles dispéersed therein

R A O e R

f ormed b%{ sputtering on the glass SUbStE;PgIﬁ 01 for a magnetic

i nf or maff & TUERes Hf‘rg’t‘ﬁ M58 DATH PL{A & BIT S RARYS met hod (el ectrol ess plating
nmet hod) by which the nmagnetic film 102 is forned by electroless plating on
t he gl 4866 ubstasaBeselBlatefGompositiapret i ¢ i nf or mat i on-recordi ng nmedi um

Each component of the glass base plate is described below in greater detail.
[0070] SiO,, Al;O3, and B,0; are skeleton components of the glass base plate. Li>O, Na,O,
and K,O are alkali components of the glass base plate. MgO, CaO, BaO, SrO, and ZnO are
alkaline earth components of the glass base plate.
[0071] The skeleton components of the glass base plate are described below.
[0072] As mentioned hereinabove, SiO; at 58 mass% to 70 mass%, Al,O; at 12 mass% to 18

mass%, and B,O3 at 0 mass% to 3 mass% (including 0) are used as the skeleton components
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[ 0087] The thickness of the magnetic film 102 is about 0.3 umto about 1.2
jun when the spin coating nethod is used, about 0.04 umto about 0.08 um
when the sputtering nethod is used, and about 0.05 umto about 0.1 um when
the electroless plating nethod is used. Fromthe standpoint of reducing the
t hi ckness and increasing the density, it . is preferred that. the fjlmbe
formed ®hyht Blasspase Pl HepdiathorRresm! svbf)it#éneat bt gl cSRtepi Ttip EFTeRde Ak
[0088] A magnetic material to be used for the magnetic film 102 is not
par ti culhaitdtgl dangant eaioaefddiQnyAlah.|ani Aol bemieet? rapsstate anaséd. For exanpl e,
a Co-based alloy including Co with a high crystal anisotropy as a base
conponefjin73oiSiOpisai suinfyghnanhiioghingabke glaveskctntee(matdx pddiheieahakdntentnatiaidi ng Ni
or C with the object of adjusting the residual magnetic flux density is

pr ef er r ggh,as dongnalBeRedhG sERERFd BlcomP st SR CdhbhG@ll lirab herd®4d . CoN ,
CoNi Cr, CoCrTa, CoPtCr, CoN Pt, CoNi CrPt, CoNi CrTa, CoCrPtTa, CoCrPtB, and

CoCr Pt S, O 1 ngl udin t he. maj n,. t . The
magnet | oo st e R0 R UG c S0 Aty & Bt
CoPt Cr/ Cr Mo/ CoPt Cr, CaCr P Ta/.Cr Mo/ CoCr, Pt Ta). i n_ whi ch magnetic |ayers are
separ at ‘é@e‘i?ytggﬁﬁmﬁ%tgrﬁg? iogg’f(i??l FE0Q RERe @?iﬂ’%glﬁga ity @%Wag%ﬁ\woquﬁ“ &Y}I?r to
reduce noise. In addition to the above-described nmagnetic materials,

ferrit cesdesed, irdoynftieicnt Bgidith canpst bergbtrimpd b cgeén gy, 1gis arfeaed 8at thet ures in
whi ch nmagnetic particles such as Fe, CO FeCo, and CoN Pt are dispersed in

a non- naginet raiof ofl 9106 baSBirtast Bdo Y nSis®%. or BN may be used for the magnetic
film2102. Further, the inner-surface or vertical recording system my be

- used foqroofi@}cslnﬁgﬁg Rl atéaﬁnﬂmigﬁk%hﬁinft;itwgﬂl%kele@&%d AnbitfitdsadihdEnRERA MY

be thinly coated on the surface of the nmagnetic film 102 to inprove the

oL 9l TR Bk A oy AL LA AREL UL IR o ch
used as e LULLCALLOR A0ent . LOOONLLLE DSPRRRANs SRS BARS il i m 102

information-recording medium. Where the content ratio of Al>,Os is too large, the

devitrification tendency of the glass is strengthened and stable glass formation becomes

difficult. Accordingly, it is preferred that the content ratio of Al,O3 be 12 mass% to 18

mass%.

[0075] B,0Os; improves melting ability, increases productivity, stabilizes the glass structure

by penetrating into the glass skeleton, and improves chemical durability of the glass.

However, B,0;3 tends to volatilize easily during melting, thereby making the glass

composition unstable. Further, since the glass strength is reduced, the glass hardness is

lowered, the glass substrate is easily scratched, the fracture toughness value is decreased, and

the substrate tends to fracture easily. For those reasons, it is preferred that the content ratio of

B,0; be equal to or less than 3 mass%. Further, the glass composition containing no B2O;

can be also used. In the content ratio 0 mass% to 3 mass% of B,0s, which is mentioned

hereinabove, 0 mass% means that a glass composition containing no B,0O3 can be also used.

The expression "0 mass%" in the glass composition of the description of the present
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protective layer. The ground | ayer in the nmagnetic disk D can be sel ected,
as appropriate, according to the magnetic film 102. At | east one or nore
materials selected fromnonmagnetic nmetals such as G, M, Ta, Ti, W V, B,
A, and Ni can be used for the ground | ayer. For exanple, in the case of
the magnetic film 102 including Co,as the in conponent, . fromthe

st andp@PRkicayipnhah e samg fﬁe%@i‘&m&ﬁ‘ﬁ?g@f i%P@?BPP PG R red that O
or a O alloy be used for the ground | ayer. [0092] The ground |ayer is not
necessapippnent s¢mgicatdddyethissaxprassipn lsaw be alsp weed (shag 8ereitteltur e obt ai ned by
stacking same or different |ayers. The ground |l ayer of a multilayer

st r uct yoe74]amhbetal @dhicguragid,w bOBiGaXAlRG;eandB, @y (FBLOQ) ©iptZedubly T n@s¥ to

Ni Al/Cr, NNAI/CrMd, NaAl/CrV. For exanple, a O layer, a C alloy layer, a
car bon dsayaky, avhydraeeaabasicfitRrilaay fie glassirhGoR g staBYREd. Widrdkhs! | i ca

| ayer can be used as a protective |layer preventing the magnetic film 102
from r.an orrosion, T r.ot I I f t ith
the. o SOALCT Sy PAGER Rhiodl B TRH e 1Y RS ARRR S ERIL R OFen B
inline sputtering device. The praotective |ayer . have i ngl.e-1 ayer

conf | guRtR IGRP BrEdly YecdusRiTrGHNe HYe BRGPAIT SoprBRdcatihmogigral ont

| ayers. [0093] Another protective |layer may be fornmed on the

abover rienlsitodedegseot ect i ve | ayer or instead thereof. For exanple, a Si02

| ayer may be fornmed, instead of the protective layer, on the Cr |ayer. Such
Si, | ayeo7amhbgakioeomgomsntaoiGhe bRgebasbylade bret dxpipiteeltcdmt.hoxysi | ane with an
al cohol - based sol vent, dispersing colloidal silica particles, coating, and
firing.rohRQ9AL manii6fed NG BhBSR, Bdhstd ot pbddnds OF tiR JIRGMALd Slate used in the
information-recording nediumis formed fromthe above-descri bed

composi L Of ..l RS ABANSLIG. | SEPL A AR UM US, NG, N8 hass, subshrdye 101
for a gne'ilc I'nformati on-recordi ng nmedi um of 't He present enbodi nent can
perform recordi ng and, reprodugtion of informtion wth high reliabj!jty
over a g ﬁ{@%paétor%‘é‘aﬁ% {9 Er@?asfogo'é‘g iOt%’P%‘f“r’iélﬁFr%?fo@ét ]isstlplf: Iﬁ%‘glcaég%uqt HP%,bch t he
magneti c recording medi umusing the glass substrate 101 for a magnetic
informaz@namémgﬁm%maﬁ%é‘?2§H@S®%esent embodi nent is used for a
magneti c recordi ng medi um but such application is not limting and the
magnet i[00T% c AndinggheraEidali metrd ichegndnkee Liabss ssibgilagirepekQlandotersnyagnethicc

i nformation-recordi ng nmedi um of the present enbodi nent can be al so used for
nmagnet QrRPt dGRbatHi iftpPoRhg @R V6@lg'<th8dfus by increasing the ion occupation ratio in the

glass structure while acting to improve the dissolution ability of the glass. Where the content
ratio of Li,O is too small, the sufficient improvement of dissolution ability and sufficient
increase in the Young's modulus cannot be attained. Where the content ratio of LiO is too
large, it can become a trigger for extremely fine and thin reaction precipitates on the surface
of the recording layer of the information-recording medium as described above. Accordingly,
the content ratio of Li,O is preferably 1 mass% to 8 mass%.

[0080] Na,O acts to decrease the melting temperature of glass and demonstrates the effect of
increasing the linear thermal expansion coefficient. Further, it is apparently a component
strongly affecting the effect of chemical strengthening in the chemical strengthening step.
Thus, where the content ratio of Na,O is too small, the melting temperature cannot be

sufficiently lowered and the strength cannot be sufficiently increased in the chemical
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EXAMPLES [ 0096] The present invention is explained in detail hereinbel ow on
the basis of exanples thereof, but the present invention is not limted to
t hose exanples. [0097] First, typical glass substrate, polishing agent, and
polishing pad that arc suitable for manufacturing the glass substrate for a
magneti c in%onnation-recordin Hediun1mete ggep red. The conpasitions of
the polSEhsthgnagelkP- HEIFo e thy CHUENtAYe ateaY FJoe 1arpadhGeiulipy ppaw |
used for manufacturing glass substrates for a n%gnetic )

i nf or mahéreef inesasediang tharcrodon] lay@Eeanpr edygrsely affectedy Jrepydinglip she @pENHaS
used, a glass substrate was fabricated using a float nethod and the disk

pr ocessathgosNe) isl mpferably 2 tneps%rnoddmasetol sHiingomste pat{cpisihigrey tipalths hn thy
step), chem cal strengthening step, fine polishing step (secondary
p0|i5hhﬂ&cﬁggﬂisu&@£uiina' washi ng step were perfornmed by the well-known
met hods”.” [ 0099] However, in the |lapping step, the surface of the glass base

plate gp&e&gygiéﬁag{ﬁgsfig&%aéeitgeeﬁlem[%%gﬁl l{agﬁggﬁg%%s gi,é Bgﬁs&t&&s&{?@emer

l'ap pl _ e surface | _ I'nes were no
o B ol e LR B L 0 IS S BRB RS
this case, the processing in the |lapping step was perforned by using a
sheet - shafethedndting tﬁmnemu(e@@ne@tmersa?ﬂi@wtb/e@%@sqb OWhprgrthe epudcrfirgigo of | nn)
i n which dianond grains were
K0 is too large, the eluted amount thereof increases and can adversely affect the recording
layer. In addition, a sufficient strength cannot be obtained in the chemical strengthening step.
This is apparently because the strengthened layer is formed in the chemical strengthening
step due to the replacement of sodium ions of Na,O with potassium ions and the elution
inhibits this replacement. Accordingly, the content ratio of KO is preferably 0.2 mass% to 2
mass%.
[0082] The total content ratio w (R,0) of Li,O, Na»O, and K,O is preferably 3.2 mass% to
23 mass%. Where this content ratio is too small, the melting point cannot be sufficiently
decreased. Further, where this content ratio is small, the content ratio of Na,O is also small
and sufficient chemical strengthening cannot be demonstrated. Further, where this total
content ratio is too large, the eluted amount increases and an adverse effect can be produced
on the recording layer.
[0083] MgO, Ca0, BaO, SrO, and ZnO, which are alkaline earth components of the glass
base plate, demonstrate the effect of increasing the thermal expansion coefficient and rigidity
and improving the melting ability. The total content ratio w of MgO, CaO, BaO, SrO, and
Zn0O (MgO + CaO + BaO + S1O + ZnO) is preferably 1 mass% to 10 mass%. Where this

total content ratio is too small, the sufficient effect of increasing the rigidity and improving

the melting ability cannot be obtained. Where the total content ratio is too large, the giass
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boded in a planar manner for the upper lap plate 12 and the lower |ap plate
13. The surface roughness of the substrate after the | apping step was 0.21
pm The surface roughness was neasured with a contact roughness neter
(rmanuf actured by KLA Tencor Corporation). [0101] The principal surface

roughness ofthe glass substrate after the rough | j shi step, fine

pol i shisﬁac%‘feetﬁﬁcoﬁ’ﬁﬂ“U\ﬁ%ﬁfi’r@e@ﬂ& PMF%%?@C&%& aggﬁf"%ﬂ?m%&gﬂ%%ﬁ?ﬁ zing the
princi pal surface roughness and snoothing the surface, it is possible to
pr eventdetgasesonponents fromeluting fromthe surface portions. The surface
roughness Ra was neasured by an atomi c force mcroscope (AFM. AFM

D nensijoos84y Thaplaschase pthtdyayeaboadndlndd campotestslaiger thwsthosededtometl he

measur enents. The neasurenments were perforned with 256 scan |ines of 10 pm

X 10 pRerdibBed. FEXAERIpEe, e glass base PR WA AT AnPLOCEE DXIRS THRe same
as in Exanple 1, except that the | apping was perforned in the | apping step

to obtain a | C {:ﬁ r r-ﬂﬁg& %?ﬁ'ﬁ% f t l-appi ng
2,958 gl RER Al P The 33, OGRS Al e
substrate was 1.0 A 10315 (%s)" arat.ive Exanple . . The
manuf adfFTRY hPgeesd $%e gﬁﬂ‘ Qdde AeRQRsies ﬂ%‘? effset ghinhitibee e 1 appi ng
in the lapping step was performed by disposing the glass base pl ates, which
ver e olvcairmade o finp peakissied yrbeyssehanghe glags bagictiate fdishest vsorg apPlsRing  upper
and | ower surfaces. The processing allowance in the | apping step was 100
pm Thegsuirihdcdingeugihnessddra after the | apping step was 0.31 pm and the
surface roughness Ra of the final substrate was 1.1 A [0104] (Waviness
Eval uatih@sy1T€8d hagnetic recording medium using the glass substrate for a magnetic information-
g g g g

recording medium manufactured by the method for manufacturing a glass substrate for a

magnetic information-recording medium of the present embodiment is explained below.

[0086] Fig. 5 is a perspective view, with a partial cross section, illustrating a magnetic disk

which is an example of a magnetic recording medium using the glass substrate for a magnetic

information-recording medium manufactured by the method for manufacturing a glass

substrate for a magnetic information-recording medium of the present embodiment. The

magnetic disk D is provided with a magnetic film 102 formed on the principal surface of the

round glass substrate 101 for a magnetic information-recording medium. A formation

method based on the well-known usual means is used to form the magnetic film 102.

Examples of suitable methods include a formation method (spin coating method) by which

the magnetic film 102 is formed by spin coating a thermosetting resin having magnetic

particles dispersed therein on the glass substrate 101 for a magnetic information-recording

medium, a formation method (sputtering method) by which the magnetic film 102 is formed

by sputtering on the glass substrate 101 for a magnetic information-recording medium, and a

formation method (electroless plating method) by which the magnetic film 102 is formed by

electroless plating on the glass substrate 101 for a magnetic information-recording medium.
p g g g g
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The surface wavi ness after each substrate has been fine polished (after the
washi ng and drying step) is a three-dinensional surface shape forned on the
surface of the glass base material and configured by sel ecting the shape of
a wavel ength band with a shape wavel ength of 0.1 mmor nore and 10 nm or

| ess. The surface wavi ness can be determ ned by observing the predeterm ned
regi on [8P8TIhdhgthidnepnelthfmagnpiat limdes lsa?bﬁ%Qéé’é’éﬁéaWt ﬁé*‘?l“&k? h9105] A
region with an area of 1837 mmin a donut-shaped observation range with a
radi us spin ¢daeing Areeiodcis ueedyfabowr(c@ pin td Gbown (ORIna wheli ths spittdring noethed is
circunference of 29 mmis selected as the predeterm ned region. [0106]

Opt i FLAL. franya6i4 64 Wto%@ Pl %thr?gﬁré?éc?l%}'e[sk ?ﬁ\ti]ng ?rﬂet Rdvant@aggously

used as a ’surface vvav ness ogservatlon

evi ce e pr esent
i nvention, the avera e. he of surface wavine i S repr d The
aver agégﬁéﬁa@‘ilﬁo“\‘ﬁé’ &f “§H}g‘ g‘lﬁ)é‘%ﬁsﬁ INCECAPIRg Lt e“ﬂ% ‘Eﬁslptr ﬁﬁﬁ‘aé% fﬁ\g‘e
roughness of the surface wavi ness shape. [01081 The surface wavi ness Wa of
100 sarhsi fesmed bhthe spuitéragemenyl onhy itheelectiodesy @lalimgfraetboduavi ness and a

surface (W2) having a small surface waviness is neasured, and the average
val ue t[besgofA msgiticenareriddo bd heedsfor thadnagnetib Eilmaliriesst ;jastiduﬂuﬂ)clamﬁdd by
nmeasuring the standard deviation (a).
and any well-known material can be used. For example, a Co-based alloy including Co with
a high crystal anisotropy as a base component for obtaining a high coercive force and
additionally including Ni or Cr with the object of adjusting the residual magnetic flux density
is preferred as the magnetic material. More specifically, CoPt, CoCr, CoNi, CoNiCr, CoCrTa,
CoPtCr, CoNiPt, CoNiCrPt, CoNiCrTa, CoCrPtTa, CoCrPtB, and CoCrPtSiO including Co
as the main component can be used.
[0089] The magnetic film 102 may have a multilayer configuration (for example,
CoPtCr/CrMo/CoPtCr, CoCrPtTa/CrMo/CoCrPtTa) in which magnetic layers are separated
by non-magnetic films (for example, Cr, CtMo, CrV) in order to reduce noise. In addition to
the above-described magnetic materials, ferrites and iron-rare earth systems may be used or
granular structures in which magnetic particles such as Fe, CO, FeCo, and CoNiPt are
dispersed in a non-magnetic film constituted by SiO, or BN may be used for the magnetic
film 102. Further, the inner-surface or vertical recording system may be used for recording
on the magnetic film 102.
[0090] A lubricating agent may be thinly coated on the surface of the magnetic film 102 to
improve the sliding of the magnetic head. For example, a perfluoropolyether (PFPE), which
is a liquid lubricating agent, diluted with a solvent such as Freon can be used as the
lubricating agent.
[0091] If necessary, the magnetic film 102 may be provided with a ground layer or a
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[0109] (G ide Characteristic Test) The manufactured gl ass substrate
was placed on a hard disk, and it was checked whether or not the substrate
floats with stable glide. In the glide characteristic test, the hard di sk
was heat treated, the floatation height between the inspection head (head

slider) and the surface of the. netic recordi ng. medi umwas set .to 4 nm
and t h@ g rerr doseiowy! laudi inilRas e sy Igé??f? P%S%%Ct?r)gefaéém?r\?@’%’en
signal s caused by collisions between the inspection head and protrusions on
t he surdceeidingf totthremagrpiistiile 1@% oplichy ore ar wersvBpEriglstsplecicddront 0110] A total
of 100 of the substrates manufactured by each nethod were eval uated. The
eval uatrioamagnéticemetalsaneh de€ervbgta, 38) WiV, [B) Al 1dnd(Nerayp bgoscl) foftlee gratind of
defective products is less than 5% (Good) Equal toot higher than 5% and

l'ess t hapr1@%: £BY9E )in EUGse 0P tl@rm%‘%ﬂ]’eﬁc Fian 02 @Reludilg T3] as TRemhBSddnigonent,

obt ai ned are shown in Table 1. [01 Table 1
from the standpoint of improving a magnetic characteristic, it is preferred that Cr or a Cr

alloy be used for the ground layer.

[0092] The ground layer is not necessarily a single layer and may have a multilayer structure
obtained by stacking same or different layers. The ground layer of a multilayer structure can
be configured, for example, as Cr/Cr, Cr/CrMo, Cr/CrV, NiAl/Cr, NiAl/CitMo, NaAl/CrV.
For example, a Cr layer, a Cr alloy layer, a carbon layer, a hydrogenated carbon layer, a
zirconia layer, and a silica layer can be used as a protective layer preventing the magnetic
film 102 from wear and corrosion. The protective layer can be formed together with the
ground layer and the magnetic film 102 in a continuous manner in an inline sputtering device.
The protective layer may have a single-layer configuration or may be constituted by a
plurality of same or different layers.

[0093] Another protective layer may be formed on the abovementioned protective layer or
instead thereof. For example, a SiO, layer may be formed, instead of the protective layer, on
the Cr layer. Such SiO; layer can be formed on a Cr layer by diluting tetracthoxysilane with
an alcohol-based solvent, dispersing colloidal silica particles, coating, and firing.

[0094] Since the glass substrate 101 for a magnetic information-recording medium is formed
from the above-described composition, the magnetic recording medium using the glass
substrate 101 for a magnetic information-recording medium of the present embodiment can
perform recording and reproduction of information with high reliability over a long period of
time.

[0095] Explained above is the case in which the magnetic recording medium using the glass
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WL surface wavi ness (nm W2 surface waviness (nn) Spread in waviness (a)
dide
substrate 101 for a magnetic information-recording medium of the present embodiment is
used for a magnetic recording medium, but such application is not limiting and the magnetic
recording medium using the glass substrate 101 for a magnetic information-recording
medium of the present embodiment can be also used for magneto-optical disks or optical

disks.

EXAMPLES

[0096] The present invention is explained in detail hereinbelow on the basis of examples
thereof, but the present invention is not limited to those examples.

[0097] First, typical glass substrate, polishing agent, and polishing pad that are suitable for
manufacturing the glass substrate for a magnetic information-recording medium were
prepared. The compositions of the polishing agent and polishing pad included those that are
typically used for manufacturing glass substrates for a magnetic information-recording
medium.

[0098] (Example 1)

A glass substrate was used, a glass substrate was fabricated using a float method, and
the disk processing step, lapping step, rough polishing step (primary polishing step), chemical
strengthening step, fine polishing step (secondary polishing step), and final washing step
were performed by the well-known methods.

[0099] However, in the lapping step, the surface of the glass base plate into which the cut
lines were introduced was disposed on the upper lap plate side, and the surface into which the
cut lines were not introduced was disposed on the Iov;/er lap plate side. The lapping in the
lapping step was performed to obtain the allowance of 150 pm.

[0100] In this case, the processing in the lapping step was performed by using a sheet-shaped
diamond tile (concentration degree 200, particle size 2 pm) in which diamond grains were
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characteristic Exanple 1 0.84 0.86 0.031 Very good Exanple 2 0.86

boded in a planar manner for the upper lap plate 12 and the lower lap plate 13. The surface
roughness of the substrate after the lapping step was 0.21 pm. The surface roughness was
measured with a contact roughness meter (manufactured by KLLA Tencor Corporation).
[0101] The principal surface roughness of the glass substrate after the rough polishing step,
fine polishing step, and washing and drying step was 0.9 A. By minimizing the principal
surface roughness and smoothing the surface, it is possible to prevent ion components from
eluting from the surface portions. The surface roughness Ra was measured by an atomic
force microscope (AFM). AFM Dimension V manufactured by Veeco Instruments Inc. was

used for the measurements. The measurements were performed with 256 scan lines of 10 um

x 10 pm.
[0102] (Example 2)

The manufacturing process was the same as in Example 1, except that the lapping
was performed in the lapping step to obtain an allowance of 50 pm. The surface roughness
Ra after the lapping step was 0.41 um. The surface roughness Ra of the finally produced
substrate was 1.0 A.

[0103] (Comparative Example 1)

The manufacturing process was the same as in Example 1, except that the lapping in
the lapping step was performed by disposing the glass base plates, which were obtained in the
disk processing step, with random orientation of upper and lower surfaces. The processing
allowance in the lapping step was 100 um. The surface roughness Ra after the lapping step
was 0.31 um and the surface roughness Ra of the final substrate was 1.1 A.

[0104] (Waviness Evaluation Test)

The surface waviness after each substrate has been fine polished (after the washing

and drying step) is a three-dimensional surface shape formed on the surface of the glass base

material and configured by selecting the shape of a wavelength band with a shape wavelength
26



0.90 0.069 Good Conparative Exanple 1 0.87 1.03 0.125 Poor

of 0.1 mm or more and 10 mm or less. The surface waviness can be determined by observing
the predetermined region of the glass base material under a microscope or the like.

[0105] A region with an area of 1837 mm? in a donut-shaped observation range with a radius
of the inner circumference of 16 mm and a radius of the outer circumference of 29 mm is
selected as the predetermined region.

[0106] OptiFLAT manufactured by Phase Shift Technology Inc. can be advantageously used
as a surface waviness observation device.

[0107] In the present invention, the average height of surface waviness is represented by Wa.
The average height Wa of surface waviness represents the arithmetic average roughness of
the surface waviness shape.

[0108] The surface waviness Wa of 100 samples with a surface (W1) having a large surface
waviness and a surface (W2) having a small surface waviness is measured, and the average
value thereof is determined. The spread in the waviness is indicated by measuring the
standard deviation (o).

[0109] (Glide Characteristic Test)

The manufactured glass substrate was placed on a hard disk, and it was checked
whether or not the substrate floats with stable glide. In the glide characteristic test, the hard
disk was heat treated, the floatation height between the inspection head (head slider) and the
surface of the magnetic recording medium was set to 4 nm, and the magnetic recording
medium was determined to be defective when signals caused by collisions between the
inspection head and protrusions on the surface of the magnetic recording medium were
outputted.

[0110] A total of 100 of the substrates manufactured by each method were evaluated. The
evaluation criteria are described below.

[0111] (Very good) The ratio of defective products is less than 5%.
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[0114] As denonstrated by the results in Table 1 in Conparative Exanple 1
in which a plurality of glass base plates used in the | apping step was
arranged for lapping with a randomorientation of upper and | ower surfaces,
the spread of waviness was | arge. Unsatisfactory results were al so obtai ned
in terns of e i de characteristic. anwhi in Exanples 1 and 2, the
spread of ma&?ﬁ%@ihﬁaéog ﬁ%ﬁhﬁﬁnéggﬁ“gﬁﬁﬁ a%hg%hcteristic was obt ai ned.

[ 0115] The present Description discloses the features of various

embodi nent s, (Hegt) Enel teeeirmeisdbay H¥%can be summari zed as fol l ows. [0116] The
met hod for manufacturing a glass substrate for a magnetic

i nf or mgd11@}- Tecwsditnaptaeed aimshnwadodiblarice with the present invention

i ncludes: a lapping step of lapping a surface of a glass base plate by

usi ng Eopgq wle hower lap plates in which fixed abrasive grains including
di anond grains are provided on | apping surfaces, wherein in the | apping
step, ra surface wth kagﬁﬁﬁ%éma IM8ES SlFadll Snosed anit e gpper dgp prate
side, |and a surfacg wwth a small| waviness is disp%sed on tihe | ower | ap
pl ate|side. [0117] |In the t hoo for.nangfafturing a glgss sqpst&gie far a
magneti c i nformati onYaAVIEEYEng IR (T ils BREReSAEd that" & Hitbdr of
gl ass |base plates tjo be ground ijn the | apping step be equal to or greatier

t han 8Exaf@llB] | n |the mMe8hod far maniBact urijng aOdi3dss substYayeobdr a
magnetic informatign-recording medium it is|preferred that, in the glass

base PiERGRpRI2 0r Tq The ¢ gpping |step,pepratia bet wergo a surfacegyavi ness
Wal off the surface wth a | arge [wavi ness and |a surface wayi ness WA2 of |t he

s 4 1 1l 2 ] 1 4 ) + 1 n FaY
Surfa(,%ovllllllplalrlatﬂ./ebllﬁll V\fd.Vd.gl?bb g 1. J.1.63[0 1. 6\6125 Poor

Example 1

[0114] As demonstrated by the results in Table 1, in Comparative Example 1 in which a
plurality of glass base plates used in the lapping step was arranged for lapping with a random
orientation of upper and lower surfaces, the spread of waviness was large. Unsatisfactory
results were also obtained in terms of the slide characteristic. Meanwhile, in Examples 1 and
2, the spread of waviness was small and good slide characteristic was obtained.

[0115] The present Description discloses the features of various embodiments, but the main
features can be summarized as follows.

[0116] The method for manufacturing a glass substrate for a magnetic information-recording
medium in accordance with the present invention includes: a lapping step of lapping a surface
of a glass base plate by using upper and lower lap plates in which fixed abrasive grains
including diamond grains are provided on lapping surfaces, wherein in the lapping step, a
surface with a large waviness is disposed on the upper lap plate side, and a surface with a
small waviness is disposed on the lower lap plate side.

[0117] In the method for manufacturing a glass substrate for a magnetic information-

28



[0119] In the nethod for manufacturing a glass substrate for a magnetic
information-recording nedium it is preferred that a ratio between a
processing rate of the upper lap plate and a processing rate of the | ower
Lap plat$ in the Iapp:ng step be 1: 0.9 to 1: 0.95. [0120] In the nethod
or manufacturing a glass substrate fo ti nf ormati on:recordin
nedi umrF@OTﬂ@gp?%g@Pr gdﬁ piREgered tha F‘Fea’&‘é“e"%ﬁ %ﬁagé Easﬁé’l%}f’s 1o B %fggn%\ﬁ‘btg(f r at eg
after the | apping step be equal to or less 0.5 [tm and a maxi mum hei ght
r oughndsappiRz stop begged! to or greateedwnt®an 3 [tm [0121] In the method for
manuf acturing a gl ass substrate for a magnetic information-recording

medi um[oi18]i $n eeh@hsEtbr ki faturalg opiasscmbstitate furta iagretic énfofmitivm- gl ass base
plate in the Iapplng step be 50 pmor nore and 200 pmor |ess. [0122] This

appl i c E}E&Qﬁm rﬁédﬁn it '152%1%%6&63%2& 3Rane gRsEBse PlatéPRdi t6ahd RPpMNR.stepDd €atd91207

filed on and the contents thereof is incorporated

her ei n 0123 resent
gbove 5?‘%%3% mgzmgﬁﬁggmﬁ%nts ?ﬂg?%b g“%ﬂ%33§%$%¥?@%ga%%5%ﬁ@ﬁégﬁe‘ﬁgg
raw n in order to. disclose the se tion, but it should be

recogn%ﬁéaofﬁ§ﬁ“§hﬁ€W§Bﬁs IW%%P?ﬁ%?ﬁ é%F’ oﬁﬁd easily change and/ or
nodi fy the above-descri bed enbodi nents. Therefore, the changed or nodified
enbodldﬁhi%lﬁmﬁkenﬁh@@ﬂnbymaﬁﬁéﬂswmiSMﬁMméﬁﬂﬁﬁﬁHWénﬁﬁﬁﬂéaﬁbﬁéﬁﬂﬁterpreted
to be included in the scope of the clainms, as long as the changed or
nmodi f i edcqo@dhimmbsit Gk)plﬂﬁﬁrred&ﬁmratraﬁdﬂéémeeﬂ mprodesdns taté ef thApppérdapplaict y

and a processing rate of the lower lap plate in the lapping step be 1: 0.9 to 1: 0.95.

[0120] In the method for manufacturing a glass substrate for a magnetic information-

recording medium, it is preferred that a surface roughness Ra of a glass substrate after the

lapping step be equal to or less 0.5 wm and a maximum-height roughness Rz be equal to or

less than 3 pum.

[0121] In the method for manufacturing a glass substrate for a magnetic information-
recording medium, it is preferred that an allowance at each surface of the glass base plate in
the lapping step be 50 wm or more and 200 pm or less.

[0122] This application claims priority to Japanese Patent Application No. 2010-291207
filed on December 27, 2010, and the contents thereof is incorporated herein.

[0123] The present invention is adequately and fully explained above by means of
embodiments thereof, while referring to the appended drawings, in order to disclose the
present invention, but it should be recognized that a person skilled in the art could easily
change and/or modify the above-described embodiments. Therefore, the changed or
modified embodiments implemented by a person skilled in the art can be interpreted to be
included in the scope of the claims, as long as the changed or modified embodiments do not

depart therefrom.
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[0124] The present invention can provide a nethod for manufacturing a gl ass
substrate for magnetic information-recordi ng nmedi um capabl e of achieving a
smal | wavi ness over the entire surface of the glass base plate and a smal |l
di fference in waviness between the front and rear surfaces of the gl ass
base plate. dains 1. A nethod for manufacturing a glass substrate
for a magnetic information-recording nmedium conprising a |apping step of

| appi ng a surface of a glass base plate by using upper and | ower lap plates
i n whi dhdysiradddppbicalgilitde grai ns i ncl udi ng di anond grains are provided on

| appi ng surfaces, wherein in the | apping step, a surface with a
| ar ge av24je$he pesditspanedn om pheideppecthbd forphatidagiudeg a glads substiatt dore Wi t h
a small waviness is disposed on the |ower |ap plate side. 2. The

net hod o Qi B MHHAEIHL RE0AIY ASEuSURPIBIBbE adREviRe HBMAR WG iness over the
i nformation-recordi ng nmedi um according to claim1, wherein the nunber of

gl ass dnfke s%lrf%&? 8%&% l?a%s %E\%ﬂﬂ%e' Hd%@ﬁlalllacﬁﬂ T SHE&Ravi esggyt@&le b theFfolLfigt er
t han 80. TCHe” et Hod for ranuf ac uring a glass Sibstrate for a
magneti c i nformation-recordi medi um according to claim1l or 2, wherein,
in ther&Féggh%§§%t$?QP%”%??BE%%O the | apping step, a ratio between a
surface wavi ness Wal of the surface with a | arge wavi ness and a surface
wavi ness WA2 of the surface with a small waviness is 1 : 1.2 to 1 : 3.0.

4. The method for manufacturing a glass substrate for a nagnetic

i nformation-recordi ng medi um according to any one of clains 1 to 3, wherein
a ratio between a processing rate of the upper |lap plate and a processing
rate of the lower lap plate in the lapping stepis 1 : 0.9 to 1. 0.95.
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The nethod for manufacturing a glass substrate for a magnetic

I nformati on-recordi ng nmedi um according to any one of clains 1 to 4, wherein
a surface roughness Ka of a glass substrate after the | apping step is equal
to or less 0.5 nmand a maxi num hei ght roughness Rz is equal to or |ess
than 3 om 6. The nethod for nanufact%ﬁhn a glass substrate for a magnetic
i nformation- recording medi um accor dirnff™ o any one of clains 1 to 5,
wherein an all owance at each surface of the glass base plate in thc |apping
step is 50 ?Am or Aopahedipr 2omuipeiuing qoglgss substrate for a magnetic information-

recording medium, comprising a lapping step of lapping a surface of a glass base plate by
using upper and lower lap plates in which fixed abrasive grains including diamond grains are
provided on lapping surfaces, wherein

in the lapping step, a surface with a large waviness is disposed on the upper lap plate

side, and a surface with a small waviness is disposed on the lower lap plate side.

2. The method for manufacturing a glass substrate for a magnetic information-
recording medium according to claim 1, wherein the number of glass base plates to be ground

in the lapping step is equal to or greater than 80.

3. The method for manufacturing a glass substrate for a magnetic information-
recording medium according to claim 1 or 2, wherein, in the glass base plate prior to the
lapping step, a ratio between a surface waviness Wal of the surface with a large waviness

and a surface waviness Wa2 of the surface with a small wavinessis1:1.2to1:3.0.

4. The method for manufacturing a glass substrate for a magnetic information-
recording medium according to any one of claims 1 to 3, wherein a ratio between a
processing rate of the upper lap plate and a processing rate of the lower lap plate in the

lapping stepis 1: 0.9 to 1: 0.95.

5. The method for manufacturing a glass substrate for a magnetic information-
recording medium according to any one of claims 1 to 4, wherein a surface roughness Ra of a

glass substrate after the lapping step is equal to or Iess 0.5 um and a maximum-height
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roughness Rz is equal to or less than 3 pm.

6. The method for manufacturing a glass substrate for a magnetic information-
recording medium according to any one of claims 1 to 5, wherein an allowance at each

surface of the glass base plate in the lapping step is 50 um or more and 200 um or less.
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