DESCRI PTI ON MAGNETI C DI SK SUBSTRATE AND PRODUCTI ON
METHOD OF MAGNETI C DI SK CROSS- REFERENCES TO RELATED
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under 35 U.S .C . 111 (a) xlaimng benefit pursuant

to 35 U.S .C. 119 (e) of the filing date of

Provi si onal Application No. 60/607,304, filed

Septenber 7 , 2004, pursuarmpdedarIFFION S .C . 111 (b)
TECHNI CAL FI ELD This invention relates to a magnetic

di sk substrate and a production nethod of a magnetic

di sk. BAUKGROURD BRFTKNVEHRETRATEI AKDABROBEET haN eMBRHED aOF
remar kabl e progress, as e%hﬁﬁﬁﬁhx?%ﬂﬁﬂge devi ces for
conmputers, owi ng to their —stupertor—cost performance
ratio and further gromh is expected. An al um numtype

subgkpaterhagrbRERsUSEARENATRE RASEI@ATRORYDStrate of
a magnetic disk which. s nounted to the magnetic disk

devi ce, BbﬂSgﬁagélgaﬁéPPaﬂésansaEHlégaEh@ﬁ1ééﬂ?? under 35
t enpesed. g§a$s amchéy&Eablbéﬁéfgtaﬁﬁrshéﬁﬁ gbadual | y

os el Ce! spplon e y EIaBS{ FAES TR DR ToRsL

mora@pluhatabnnNnunﬁﬂypé7sabgtrﬁuéedasepasmbyrp7ov2dé4,
a LG rdigksBayi g ex magneti c
chgﬁgggé?ﬁgtkgs E b ?n90|§gghsﬁz probl em of fl atness
because it can suffers plastic deformation during a
mechapygabapr e¢esp such as polishing. In contrast, the
gl ass substrate can be easily made flat because it has
a hi gh stiPf8cé"Hsrdness ranatesesonsdt "rAYEEYE EhEk substrate
pl aghidc adpl-otimation fesebubed abpugnePoli ahkRy of a

gl ass substrate is conducted after |apping. Polishing
is generally conducted as an upperplate and a | ower

pl aBacacaouEpersel y rotated while the glass substrate

is clanpgd gggkm%eglgkp%ev1g sPRLLENLAYe 2 remarkable

progress, as external storage devices for computers,

owing to their superior cost performance ratio and
further growth is expected. An aluminum type substrate
has been used in the past as a substrate of a magnetic
disk which is mounted to the magnetic disk device, but
glass substrates, such as chemically tehpered glass and
crystallized glass, have gradually gained wider
application because they have high impact resistance and
can be easily made flat. In other words, the aluminum
type substrate can easily provide a magnetic disk having
excellent magnetic characteristics but involves the
problem of flatness because it can suffers plastic
deformation during a mechanical process such as
polishing. 1In contrast, the glass substrate can be
easily made flat because it has a high surface hardness
and does not involve the plastic deformation described
above.

Polishing of a glass substrate is conducted after

lapping. Polishing is generally conducted as an upper



pl ates (upper plate and | ower plate) each holding a
pad. Therefore, various studies have been nade to

w@em@eoris43 he probl em of deterioration of the degraeoao16162
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fl atness of the glass substxate, and a nethod that

fornms specific grooves on a pad surface has been

proposed (Japanese Unexam ned Patent Publication

( KokaiareNand9a2%402%) plkee exanpbeeerS@L@SUREe&FwKHEe the

| NVENTI ON ti duct i thod . .

for TeRaqUPRE “aF ek "SRLAPRFE . ERArePBAfoBe Enet narperhing
of sdréeshdsppecupibng endalglasspldabsirabtehshoidéeg a pad.
Mhe%hﬁggfgl SSV%%Q%Bra %uhﬁegok5§geBEegymgaé @o Brevent the

pol i's At 8§ each aV|n can inp
|nspé©bﬂ@m 9feﬁét@tlpmgtgbasgfsub§tdagéeanﬁf flatness of the

fur jhesB0LE L ¥ gk d OEnﬁagnﬁEhﬁoQ'%KétpEegMgerEEg@HEhSrooves
gl ass substrates. To solve the problens describ

abo?8, 2t RédprEséacei heenPr6R prevraed tHePpBEFBwWRgXamined

I nveatkears publ) cAtpbadugbikan ) mebhod-26e022) Magpet kkample.
di sk substrate, using pollshlng of a glass substrate

by polishing plates each having a pad, characterized
i n DiaCLasUREDOPhTHE aNvaNecIgstallized gl ass substrate

I :
i Eon ol RO R GRERBEnS! ROGEALE.S8 flptfon, cor o
(2) magpetdgctiichk subhodater thatmgrdticesdibk subberabé

US'%QrQQEh%Q'BQcQEr@ng gﬁs Sg?%&%agﬁbgﬁrQQE'éﬁk@ch when the

pl ates each havin racterized 1 n that
cheﬁﬂé§ﬁ|§ubéﬁﬁéﬁédlg|§§§l§h8§uraveuﬁénaoppéhéalag plates

set tiaR8 AaRLAEeSShAd,r ahe tanOikprBvEMiAspechebawyib3) of
The rodﬁctlon met hod for a nagnetlc di sk s#gstrate as

des&PPp8d 3R FT??t%ﬁéFePHdtﬁér PSE@§§anYFS pS mpgnetic
| easii sksOproviuaied. f¢én tThe pradectubstmatbed for a

Sard prodgsSPAyCr BrE PEoRLCNEaEr 0T 08l R He( 5) ngresent

pr odnvenanomeplrod ifies &headgréflowidogsknsebstipate as

desqnibed LR AN +bn( hkchBHOUSR (D) naWHEEEENAEBR L@bStrate,
using polishing of a glass substrate by polishing plates
each having a pad, characterized in that an amorphous or

a crystallized glass substrate is polished by setting a

processing rate to 0.15 pum/min or below and a pad groove
width to 2 to 4 mm.

(2) A production method for a magnetic disk substrate
using polishing of a glass substrate by polishing plates
each having a pad, characterized in that a chemically
tempered glass substrate is polished by setting a
processing rate to 0.15 um/min or below.

(3) The production method for a magnetic disk substrate
as described in (1), wherein the processing rate is at
least 0.05 pm/min.

(4) The production method for a magnetic disk substrate
as described in (2), wherein said processing rate is at

least 0.05 pm/min.



of revolution of the plate is 10 to 40 rpm (6) The
production nethod for a magnetic di sk substrate as

walewentdsexd i n any of (1) through (4), wherein p¢EIF2005%016162
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of revolution of the plateds 20 to 30 rpm (7) A
producti on nethod of a magnetic disk characterized in

that a magnetic recording layer is fornmed on the
nagmebicTdbsbrsub&tﬁahemaShdesfotbadmhgnenycoﬁiéE)substrate

t hr qug 6 A nmagn t| d te [
nmaghé&t ng k%Ee& §8duc y & p#gg &ﬁgétﬁggre§n the rate
desoflbeﬁoﬂntany off @m¢ phabaghS(BO)to Fherpmventi on

can (ghovirfle rBEBgEEBhoﬁeﬂﬁkﬁogon am??ﬁ@@&bcd§5§ksubstrate

substrate th uces scratches occu on a gl ass
subgser deecgibpdcénapaycaf i(Apr heongb yﬂérdWBﬁr@hé the rate

gl ags suhshnaien amdchar hs&&UES 2bheoyB@I9 ff
nagnetlc dISkS produced fromth eh%Eass substrates

BEST /MODE RPERIBERRYNNGEENFATRE ﬂﬁFEﬁFAﬂﬁﬁthB%raCterlzed
chegncahky bemaghedlarrébysaahblzegeglaSSfbbaédhaﬁ the
generallé beg %se g %he ma netrc glsk substr?tgl)
can™pE"Gs&d §4° guaﬁ §§“§ubst Fare ﬁﬁ ?h Aventlon:
Exanplesgar €6gl.asses such as soda |i ne,

al umgnosiy| [ t hi -
alugk%osblhggk%tlg gﬁ?%g%g?%g??%%afék 4 ggé tﬁ}ské
thep@ﬁéﬁp@dlbweﬁp@r@dugmagg mgrhsd dﬁaﬁrnbeﬁrengﬁpy of (1)
i nt encepkAct gWi.th a molten salt at a high tenperature

to cause’ion exchange of alkali ions in the glass wt

di f f er enf PR ABYSBL18PK SRR PER¥LAR ?h@rﬁﬁPFEhogaWFtBﬁa of a

Is m@gﬁ%@ﬁ@edlby theseeapeesbhyerstiness ssraychabl 8ccurring
| ass .are_those whi

I f th tall
obt BPnBaoHy o SHEREFAGgP AL URdB TaceBnE RBEPER Che-Yield of
condihti glaasdspbetirpittat end dndtheombng, athar geeddmbeér
fofi t.al
L e S ebea PRPOELE ERITLER, SR8 -R0nibeErErth

The thickness of such glass substrates is generally

sel gglad vbpRMFbREEARES 1RG BBRUTHE. FnyRNBRENt 2 M

Amorphous, chemically tempered or crystallized glass
that has generally been used for the magnetic disk
substrate can be used as the glass substrate in the
invention. Examples are glasses such as soda lime,
aluminosilicate, lithium silicate, lithium
aluminosilicate, aluminoborosilicate, and so forth. As
the chemical tempered glass, glass that is brought into
contact with a molten salt at a high temperature to cause
ion exchange of alkali ions in the glass with different
kinds of alkali ions in the molten salt and is reinforced
by the compressive stress i1s suitable. Examples of the
crystallized glass are those which are obtained by re-
heating glass under a controlled condition and
precipitating and growing a large number of fine
crystals. Concrete examples are an Al;03-Si0,-Li,0 type, a
B,03-A1,03-S10,-Li.0 type, and so forth. The thickness of

such glass substrates is generally selected from the



When t he anor phous or crystallized glass substrate is
used in the production nethod of the magnetic disk

waabpshrate according to the invention, poli shiPQr/iro0s/016162
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carried out by setting a prdocessing rate to 0.15
mmMmn or below and a pad groove width to 2 to 4 mm
when the gl ass substrate is polished by using

polkshbegomlab@ateecm Bavbﬁeu@ pagm. Wien the anor phous
gl ass substrate is

or cryst I|z used in this wa
The’ pad BPeovEne’ arncpEots: of oy Eeeithaedsblehar Sipgerate
dr aiiBi ngepr aperhy pmddhbelbhumdthydobfpbhésmaggesiurdysk

pre%erag?gtgorneé gr|gg%o?h§8 lgg?hégghgﬁggéfigs

t enparededl ass Sybsbtaﬁﬁgls psedesshntheaveéheo babl, pym/min

i shi d b h
"ot 65t BooCYSRAI b ot BEPYR, TIHCRRFR FalB TchB paan the

gr ogtesseedbrabtrabe dsspodedhe8ubl pehnghpn@lsbloarpledes
out cLppt f v§ﬁ OdeéhagewﬁEhnkﬁE §&89§%oﬁ@eerpekyéééﬂ91zed
is carrie I'n"two st ag

pro@é§§5ngub§téat§ peefierabliy bhis wﬁyn1hh@rpaéogéoove width

when spsaduebi vi kY% 4Smhaken thRke egesagsaa&hgnprapsrt and
rate of revol ution of _the plate is preferab X

10 to

r pmtBRd ERULEREY pfePELaBRYNZ0SLEIEY PBthPoPthFHﬁfPﬁe can
t hepenvpRtim@RedS geRer phlygeabkkedsoprebyrabladiogmtbiein a

gl ass . a ?strate surface and the pad surface through an
abr8§ﬁ e 8§frry prepared by dispersing free abrasives

in materWhehcthbychsmmgaﬂh@empbmsulggapbasebshaatagla used,
pad, a oxj.de :
D St Skrs, PENEr o8 o b o Sabd E P PR PBufetting
cermha1pxodes53ngumhableofOOQBthm/m$peot betlbhe In this

pollshlng eed.., In the inven pql.i.shing is
ol Fabry P Fed She0RS 1SERg bRePsoRi-sheRg earr i er

havi ng aﬁuphneplsahﬁagelshaarcaﬁdcone int bheoseaend stage
“‘tﬁfgﬁﬁsﬂugﬁﬁ %nde@%eggﬁlEHQng'§§Sc§HQ§E&aBStaQH k%o

coated with a es n
stages, for example. The processing rate is preferably

0.05 pm/min or above when productivity is taken into
consideration. The rate of revolution of the plate is

preferably 10 to 40 rpm and further preferably 20 to 30

rpm. Polishing in the invention is generally carried out

by abrading the glass substrate surface and the pad

surface through an abrasive slurry prepared by dispersing

free abrasives in water, etc, by using the polishing
plates having a pad. Examples of the abrasives are
cerium oxide, zirconium oxide, silicon dioxide, and so
forth, but cerium oxide is suitable from the aspect of
the polishing speed.

In the invention, polishing is suitably carried out

by using the polishing carrier having an inner surface

that can come into contact with the outer end face of the

glass substrate and is coated with a resin. The resin

used for resin coating is a thermoplastic resin such as



used for resin coating is a thernoplastic resin such
aspol yester, polyam de, polyolefin, ABS or polystyrene

WO e®6N023345 a t hernpsetting resin such as epoxy, POharods/016162
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unsat urated pol yester or pdyimde resin, but an epoxy
resin is nost suitable. Preferably, these resins are
not fiber reinforced. The thickness of the resin
coapicdgyeiss esel potlgdnfiden phé yodrdgenof A&Bootr polystyaene

abog%;&dﬂgr'gh% g%%%%%%@g EHQQ%Ethﬂbﬁka§“Q§§%g Pb%nol

use or the action of' netic disk
masW@@aéwaa&ﬁﬁe@Oﬂweét@usp@n9p9yﬁmnﬂérres@n,ebaﬁpae epoxy

tex&%%h%g1sohosQr@hQQa%Qétur@rg&%9¥%§¥'ntﬁe@%aQes1ns are not
traveling direction is first applied to the substrate,

whedPer Fédedezcpd - Nedhe §h5§§@6ﬁ§|ﬁﬁnﬁas gesanceoating is
al|%%lb%t%@rT%%mth%DQQB%%'EQ 9%05@'%03 HSEBaFSoue 1 mm.

magneti c record % ayer se alloy is
formed tdh8 LiKiSERAEEY @ﬁgéﬁéap ggsﬁosmbgtﬁﬁ¢§nl§hp§ed for

basenld bPodhRiehesti we nbigh et @agmoaft@& ke iki k8shed and
is preferably fornmed further on this nagnetlc

r ec G dicly Pafe CUSs OTREY o8 EEEr osEQR FEEMBLEncéexturing for

SII&bﬁ@uh@St&&?ﬂ@% g@b?vEHydhO%ehahadt@éhbgmnbydlreftion is

sputt.erin jamond; Li ke carbon or exanpl e,

O F R A TR, Thec el CanuhE R v BBGGE 85"

nm &exthi & @aﬁboﬁllﬁemhdbuofopobyeahépyousafpmmddcby

0Dt Aed Y B LA LhY g Bt caadat | ﬁgmggget& mr@a §8‘9E layer

or mer | a sol vent
spra?ﬁﬁgOfd@pﬁpn@as§pﬁﬁl@daﬂﬁnéor@ﬁé te a ﬁhﬂﬁﬁness Of about

t hi gkness 100 ahobh @n3st BaleNmias.a hUEEb%ékhQQe|§X§ﬁ of
to the surface of this carbon protective Im and

dur &5itPepy OFewbgb#Pkﬁy,lét@r@§ﬁreéleﬁpﬁ@ﬁdlﬁﬁrébéa on this

Thenﬁ@@@%ﬁbCr@b@&ﬁlﬁqb&b&é&et@bh&bﬂaer%oEE@sﬁahhQQSQEtance,
i.nventi on can reduce the cratches occurrh g
Qg ¥i on

theS&P§§§9S§E§PF§FEC§urF§Ee aRd SERHePRHEEY E3F
y|eb@u&tethaggbasﬁlamb&ﬁFah&e %hebohhbynﬂgnetEOrdeabmple, is

%r%%%geg b% %ﬁh%gtR g%??fs %a&etopgg éennm as
ylelg urthernnre rabi Mt can be |nprove
Tho&@hSth@rb@mentP@mekaoD@leﬁphamned anpfrodulkér obtained by

esterifying or amidating the terminals of the former is
diluted with a solvent and is applied by spraying,
dipping, spin coating, etc to a film thickness of about
0.5 to 5 nm as a lubrication layer to the surface of this
carbon protective film, and durability, reliability, etc
can be further improved.

The magnetic glass substrate obtained by the method
of the invention can reduce the scratches occurring on
the glass substrate surface and can improve inspection
yield of the glass substrate. When the magnetic disk is
produced by using this glass substrate, production yield
and furthermore, reliability, can be improved.

Though the invention will be explained in further
detail with reference to Examples thereof, the invention
is not limited to these Examples unless the invention

exceeds the gist thereof.



detail with reference to Exanples thereof, the
invention is not limted to these Exanples unless the

w0 pwefriseh exceeds the gist thereof. Exanpl e 1 PCPHEJIP2005/016162
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2.5-in. lithiumsilicate type crystallized gl ass
substrate was | apped to a predeterm ned thickness by
using a dianond fixed abrasive at a nunber o f

r evalxatpdes 1o f plates of 15 rpmand a processing

pressure,0 f 1 gl 5 ) o
pollshlng was ggrr}g & %gﬁachg ﬁ B§ nggéé%}ﬁéed glass

r at substgate M@solaspﬁdiMpnaandedepa@mgn@dv§th&nhssoby
3 mMpsatgt he umkel ¢ifkebeuslubh Qesae 5 Hhﬁb@% effrégolutlons

rpm and a processi ng pressure o 55 g/ 2 (about
5, 39% Pé?tﬁ§r0i01§lﬁ@ﬂe§ndAFt9Foﬁé§ﬁgnﬁa§H8§SHF?h0f 100 g/cm’

wat glabo tsur, 33at 28 .andeiks9PpePYkhahgohak aadrtiBaNout by
dried, the occurrence o f scratches o f the resulting

gIa§§t§&ﬁ§tﬁaPé§C€f§@nﬁe¢a§§téﬁ)OMAQ tAsPedbednyRipughd a

Bhlg%boWbCMQ%ﬁ%p%o A fmAakesHkt nuAbkat b® ?Evolutions of
re ecte roducts due to the occurrence o f the

scr§@€ﬁ€§ W&s Qo8P B9FoR RROSGEFADS. PéﬁSFHéer@§uﬁ§|Hécm
gl agabsulstr, 3tve @al) tthe appmevadepr odngtewepeihgr WB8hed with

P b3t o) R0 2B 2L BT AR arice,
Coi &aBe Pcatlarahlcey offi soraschesngfiethe resoiding bawes
to %%b%qE%Q%s Q%%”B%% k%%%ESaQ gnlgléghgege?Prough an

protective lay ar t her nor . '
|uop@ﬁem@étmeprp@@pp@atu6ﬁ Payesunss appkitéd bfyrejected

d'p%&%@uEQsadh%' ¢ness %ch%r@Hbeng'@Qe sPREREHES was about
This magneti ¢ di sk had exce

chaﬁécP@rP§t@8§ra€8npaP§tF9€ EﬁéﬁéFénﬂ glasg| ggpstrate of

subgsheatbppesyecabipaioaedti Fet-Be roaiBIVB%radas 1hNokXapikeering,
1 with the exception that the processing rate_ was

chaRfed ByLeLFEteo t3OPRIFEIACaRd LRE Pad? FBolblm ¢ hp base
to 3 - the goahiQ @ Eoﬂﬂﬁ%@%b@&t8ﬂ18¥Oﬂﬂfﬁsagu§ h&gnetic

the occurrence o scratches was ab to 9%
| NDUSTRIFAL NAPPERYEABIERl 79 ThRe2PAventiighorgnlikgucarbPre film
nunber aopfrotercatiédesayer to 10 nm. Furthermore, a

perfluoropolyether lubrication layer was applied by
dipping to a thickness of 3 nm, giving a magnetic disk.
This magnetic disk had excellent characteristics.
Comparative Example 1:

A glass substrate was obtained in the same way as in
Example 1 with the exception that the processing rate was
changed to 0.20 to 30 pum/min and the pad groove width to

1 mm. The ratio of the rejected products due to the

occurrence of scratches was about 8 to 9%.

INDUSTRIAL APPLICABILITY
The invention can reduce the number of scratches
occurring on the glass substrate surface and can improve

the yield of the glass substrates.



occurring on the glass substrate surface and can
inprove the yield of the glass substrates. CLAIMS 1 . A

w@emdozskdn net hod for a nagnetic di sk subst r apET/IFR00516162
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polishing a glass substrate’ by polishing plates each
havi ng a pad, characterized in that anorphous or
crystallized glass substrate is polished by setting a
processi ng rate to O. 15 mm m gLarMBel ow and a pad

groove mndth roduct i h or
g et i B rR et ABE nBened BoRlHChLeRCTELIAYL
substubstter alyye p@umghpnglphangsaeadhshaﬁuhgtaapadby polishing

Cha%ﬂ%&%r'%%@h'%abq g %hﬁghcakh%%HE%EQngbaﬁﬁ that ?morphous

substrate is _polished by setting a processing rate
0. 19TmeryiSk a8 iBedowlass. sthetprsguési eplishRedbopesting a

sa|% &gk $URSLEAL § gec &9%9& Bgsggnkﬁ‘%nd &hS%ﬁ'Broove

processing rate is at [east
pr o#d€ttinokomet Bed 4f @m.a magnetic di sk substrate

according to %'%&@B%ct1Wheh%kﬁoaaférpEoﬁﬁéﬁbﬂgcraﬁgk'3
at least 0.05 nminmin. 5 . The production rethod for a

nagﬁ@?s€réﬁ§ku§&ﬁgtPQ@éSQéBSrélﬁéaﬁé §HYS6FagPapPisPelishing

thr pughtet cadheheivinghe patle ehakgvekutized 9h $AkE chemical
plate is 10 t met hod for a

40 6 . The produ 0
Do rFE s Lad0s SR AES AL Cor i G L8 8Ry 81 SEEALRE ¢
thr@&@beésan@hebebntbhe natﬁmvﬁlhewelubu@w of said
plate is 20 tg 30 rp ducti on net hod for

a
nagnet|c3d|skT@ﬁaP§8 EF g8 Wﬁtgﬁgt fernAgRagpgtic disk
r ecathisigalttay eccozdiagned enasai d, mageeeiea dask processing
substrate according to _any of claims 1 through 6 . 8 .
A mEgh&t LS &lsQeéﬁgsprQPe“F6Pl§ magneti ¢ di sk,

produced 4hy aThé0@&©Hb@ﬁlﬁﬁtﬁ@@h@@CngIﬁgmb@néﬁicoﬁisk
Cla%ﬁ%s%ra@%o%%%o?ding to claim 2, wherein said processing
rate is at least 0.05 pm/min.

5. The production method for a magnetic disk
substrate according to any of claims 1 through 4, wherein
the rate of revolution of said plate is 10 to 40 rpm.

6. The production method for a magnetic disk
substrate according to any of claims 1 through 4, wherein
the rate of revolution of said plate is 20 to 30 rpm.

7. A production method for a magnetic disk
characterized in that a magnetic recording layer is
formed on said magnetic disk substrate according to any
of claims 1 through 6.

8. A magnetic disk substrate for a magnetic disk,
produced by a production method according to any of
claims 1 through 6.



