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) claim,ng benefit pursuant

to 35 U.S .C. 119 (e) of the fﬂ1|ng dat e of

Provi si onal Application No. 60/606, 416, filed

Septenber 2 , 2004, pursuantDESCRIPTUONS . 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. BACHEROUNDC ARTSKhGUBETBATE sSkNDePRORECHAOE METEOD OF

remar kabl e progress, as extgiiagr$t ¢yage devices of
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hi ghgr 4 dgns %y t he ot her hand, the danger of

ms- operafl 8 the devices, due to contact between

t he magnetic head and the substrate surface, has

beco educe the head floating height (to
reduggc?ﬂﬁéﬁ%lg Qﬁb ght) the flatness of the surface

of the mﬁhb@uéﬂﬂ@@,kw@ rﬁia@t@anto Armaguet hondiypesubstrate
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a magnetic disk which is nounted in"th

BACKGROUND ART

Magnetic disk devices have made remarkable progress,
as external storage devices of computers, owing to their
superior cost/performance ratio and further growth is
expected. In the magnetic disk devices, a magnetic head
flies a predetermined height above a substrate surface
when the magnetic disk rotates. This height has become
smaller, with the recent requirement for a higher
recording density, and the magnetic force of the magnetic
head operates on only a small area of a magnetic thin
film layer on the substrate and this makes it possible to
achieve a higher density. On the other hand, the danger
of mis-operations of the devices, due to contact between
the magnetic head and the substrate surface, has become
higher. To reduce the head floating height (to reduce
the glide height), the flatness of the surface of the
magnetic disk is important.

An aluminum type substrate has been used in the past
as a substrate of a magnetic disk which is mounted in the
magnetic disk device, but glass substrates, made of

chemically tempered glass and crystallized glass, have



magneti c di sk device, but glass substrates, made of
chem cally tenpered glass and crystallized gl ass,
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have high inpact resistance and gan nore easily be
made flat. In other words, the alum numtype substrate

can easi | rovide a magnetic disk having excellent
nagn%??@u%hEYa%§é9?§t@c@l@%¥ PR bLgeEiohcbprabsentbéy have

flathess besasserdsisuihes Saphasthcndel 0&5@1;{2%9%{\&1&9 flat.
a mechanj cal process such asjalgollshl ng. In cohtrast, ~ °
t he a%J%h§ﬁb‘§?]F Te Chh HEIBLRIT Yt HRRestPatrae avae ¢2sily

has highider4 aasgrh@wg@eaﬁslgmﬁia«ﬂ%e@ @;@%/%ir%ﬁ%\&g?%ﬁisc
' [ i bed above.
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the jpeehl ep sdesel Bad akavas LRgaI%enL 91 a predetermined
range/relation (Japanese Unexamined Patent Publication
(Kokai) No. 2002-163818). Further, a glass substrate in
which microwaviness of the surface has a cycle of 0.1 to
S5 mm and amplitude of 0.1 to 1 nm has been proposed

(Japanese Unexamined Patent Publication (Kokai) No. 2000-
207737) .

DISCLOSURE OF INVENTION

To reduce the head floating height of the magnetic
disk, the invention provides a method capable of
efficiently polishing a glass substrate so that its
degree of flatness (TIR value) becomes 5 pm or below.

To solve the problems described above, the invention
provides the following inventions.
(1) A production method of a magnetic disk substrate by
polishing a glass substrate by lapping by using a lap
plate, characterized in that plate accuracy is set to 180
Hm or below and polishing is carried out until a degree

of flatness (TIR value) of the glass substrate becomes 5



provides the followi ng inventions. (1) A production
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characterized in that plate accuracy is set to 180 nm
or below and polishing is carried out until a degree

of flatness (TIR value) of the glass substrate becones
5mm pr bel bellog?) The production nmethod of a magnetic

di sk bs t [i i ), _wherein plate

accuégzy ?égl 68§Hgg?8Be$§gP°§3§%Tﬁem6988 &FigﬁsﬁeFHBatrate
of aaﬂageebkﬁbéﬂsknsmm$trﬁheraﬁndp$§téb86ch9a&%)is 150 pm or
mhergg Qlate accuracy is 80 mmor below. (4) The

production nethod of a magnetic disk substrate as
descfBbedTha p8pducthenenatpbdt efaacuageytis §0sfMsubstrate

(5) The ,producti.on od of a,magnetic disk substrate
as d%%c?gﬁsﬁlﬁﬁdahan%P(1Vh?ﬁ?bﬂg lels aGRerery iRe80 pm or
degrieelof.fl atness (TIR value) of the glass substrate

is 4 bel ow. The production nmethod of  a
hggné?PLO%F%Epgﬁggég%?% %29%%30? bRAMFANEBYC divmkr gppstrate
t he ﬂ@gd@§cﬁibéﬁaiﬂe$§)KT%ﬁ%ﬂ@iM$%lQ£etQ§cﬂ£§§§ is 50 pm.
subs e production net hod

te s 3 or, bel ow.. (7) ,

of aE%ggﬁ£%$cpﬁgaicgh%%tT%ﬁ%é%soﬁe§c@?%%%t%% @hyk ofubstrate
(1) dsroegbr{bdd heseynos mxk:)r‘f)N\@&th@lgS%r)é,a'M@egéirEh@he
I trate.is 0.5 r OW. e. producti on ,
et oo o mghetr o d LR Elpefvel bt ue et rad e crate 1s
(7),4 wherer roé hev m cr owavi ness val ue ofdthe_glass Hod

b te. s 0.3. nmor below . (9) A production netho
Rl oo

9]
|

of a ¢ PHUCTHA ML e19% el i h 1HeReE Freghek | gubstrate
recadlidgstaitesdisn f Bnediosrd e thgnetdeedi sk flatness (TIR

SUbsééfﬁg)%ifdt§gréf§§2'éhég%}ége(fg 3 pm or below.
(7)  The production method of a magnetic disk substrate
as described in any of (1) through (6), wherein a
microwaviness value of the glass substrate is 0.5 nm or
below.
(8) The production method of a magnetic disk substrate
as described in (7), wherein the microwaviness value of
the glass substrate is 0.3 nm or below.
(9) A production method of a magnetic disk characterized
in that a magnetic recording layer is formed on the
magnetic disk substrate as described in any of (1)
through (8).
(10) The production method of a magnetic disk as
described in (9), wherein a glide avalanche value of the
magnetic disk is 5.5 nm or below.
(11) The production method of a magnetic disk as
described in (9), wherein a glide avalanche value of the
magnetic disk is 3 nm or below.
(12) A magnetic disk substrate for a magnetic disk,
produced by a production method according to-any of
claims 1 through 8.



through (8) . (10) The production nmethod of a magnetic
di sk as described in (9), wherein a glide aval anche
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The production nethod of a magnetjc di sk as descri bed
in (9), wherein a glide aval anche val ue of the

magnetic disk is 3 nmor below (12) A nagnetic disk
subst(tdi eAf prgactragndisk dirskpcpdodaced bymagnetic disk

br 0dyablenalel badogagtata0ahg BRY coLifLab ey LoLanoygn

net1¢c roducéd usrng a magne
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present I nventi on provi des a net hod capab

eff.eFEﬁFP§nEéMdaeﬂﬂH§thQ|@ﬁ#h@héagtﬁattbaaegr@@géee of

flat R u | as 0
bei ou - BEST ML Fok: ik P nE AR E PR RER e okl 3 PReo™
prodd@tP¥n nethod of a magnetic disk substrate

according to the invention, lapping accuracy is set to
w_and is carried out until the

ol i shi
degr%@sﬁgM@Pgtﬁ@gsc%§$¥$§%:ag? OFEt FBVENEEQNsubst rat e
befones SIﬂntBé pgb@mcwbeﬁ m@ehsaaéﬁl§5£§§ﬁét§ck%tgk
usi n at e
P rent 8 ForFBrRar et one chyorag 15BathToss, [oRal Rascouracy is

geneg@tlyobﬁe@ Mﬁe@rf@élé@eaﬂ@g@§11§hgﬁ% ki SUBSEFBLE. out until
canngﬁ%uged as thegglass substrate_in the 1 nvention.
S

%?Eeﬁlﬁgs atRess ng%dga}p%é of the glass substrate

al unboeshesCcat g b the L Shhdgatge b1dHi Upstrate is
alun1n05|l|cate al um noborosilicate gl asses, and so

f or tPOL pENe AP hbAPRENY yOY epbi@da gl 2B sPLaftass that is
brought i mhergReEALt chéhical 1P| t&fosAed St SrPbOii1ized

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 glasses, and so
forth. As the chemically 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 tempered by the compressive stress is
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 B203-Al;03-S10,~Li,0 type, and so forth. The
thickness of such glass substrates is generally selected
from the range of about 0.1 to about 2 mm.

In the invention, polishing of the glass substrate

is carried out by lapping using a lap plate until the

degree of flatness (TIR value) is 5 um or below,
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is suitable. Exanples of the crystallized glass are
those which are obtained by re-heating glass under a
controll ed condition and precipitating and growi ng a

Iargpraﬂabeblpf4fpmeoﬁryslaWSandCbﬁﬁtEégégféfpkgﬁl9rg pm or
an A{De%wSi q§éLi . O t]};TQe g BZéB-AI 2Q8- Si AR-Li 20 typei. hi
and 25" FOi t h"2PRhBTt A cRAESECHr 28 ughPEPaRECsapst Fat Belishing.
i s @@neraﬂly,séhethedcésenofh&moﬁp%eugfa?aOﬁheﬁ%&al Pempered
abou i v ' ishing of.the as

suber ey LBl 0 LECERELE0 BE BV, Prenuheopp atass

unt i fubpbrdegreerbice| andeble (FlR vatiedugls Bram abrasives
bel ow: ppetseably @afmyorepel ow angd,f UééQSroPr&ﬁgrQP%%tallized
3 mmor below Lapping is defined as a pre-process

pol i hR7Y: ThredadPyasives heuelses ofianorphpeslans or a

chendi tahoh &MpES €4 Qf@sﬁseﬁappﬁﬂgmﬁ§e§aéfi@ﬁeog%rgyives are
d the plate

abradj ng,the gl ass supstrate surface and :

t hr o%Jg‘ﬁ‘%P?‘é% Shras VEST P PER s o vt bECortearhide hend so
casefofthhebat y&l@hiﬂnirﬁidodﬁi@ésj'as f?%ﬁﬂa@bé aﬁt&gSu%élCQspect of
as dj d pellets or a di ano ate are used. . _
Exaﬁ%ﬁgg %?ﬁ%%% HOTH 4V%%Caréﬂﬁlgm?nhﬁY%&ﬁ%ﬁﬂ' lapping itself
zi r cohi car okédiequisiin concwesr datey anshisor fiogt Pit bié necessary
alumi numoxide is suitable fromthe aspect of a _

pol i Shi g™ SpEet, FCHTAT thHe 11 aHE i On, L3 eipi ngtdiwsiment of
i s calatedouirddy aitcast Onedy wandeie K 4 tedS$tomary manner.
necessary_to set plate accuracy to 180 mm or bel ow

Adj ust mertuet Dialte 3RUFAY 3§ s kecmd geo dzarr%f%w@ly 150 pm
customag n IS S cted to

pref er abéllﬁléﬁ%gﬂn%%%g)eﬁ%o%%%frf huge&;‘c%or é’?nerognl%ye]toow 83(51d most
nm grrdiet b landb st qor éfedraabl y 50 nm or bel ow. When

| appi ng i ted i.n the invention .as described
above, th@ﬁ&%&&lﬁ% fﬁsatcnoe%%ucitﬁé %ltﬁbﬁ givention as

described above, the degree of flatness (TIR value) of
the resulting glass substrate can be easily set to 5 pm

or below by setting plate accuracy to 180 pm or below.
This degree of flatness (TIR value: Total Indicated Run-
out) represents the measurement result of top/valley
indicating the difference between the highest point and
the lowest point on the substrate surface with respect to
a plane that is most optimally fit. .
After lapping is applied as described above, an end
face of the glass substrate on the inner circumferential
side facing an inner diameter hole and an end face on the
outer circumferential side are respectively chamfered to
give chamfer portions. The end faces of the glass
substrate on both inner and outer circumferential sides
processed in this way are subjected to polishing into
mirror surfaces. Subsequently, the main surface of the
glass substrate is finally polished to a mirror surface.

Thereafter, the glass substrate is washed and dried in a



the resulting gl ass substrate can be easily set to 5
mm or bel ow by setting plate accuracy to 180 nm or
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I ndi cated Run out) represents the. measurenment result

of top/valley indicating the difference between the

hi ghest point and the |owest point on the substrate

sur f agetwinehyr sspret andaapmageethatdisgng$hg§pbunatkate can
fit.Af ing is applied as descri bed above, an

end ?éééégyhéﬁg ?ass substrate on the inner
C|rcunfer@ﬁtth#sspﬁélﬁhangg Hhei nherodaunetes haleeand the

an e@@a§§0§u9§t£3€e0855rb€'éggﬂigrﬁ?&héédstge aéeqﬂ or below,

respectivel ered to give C | ons
endpP£%§§r6%th% §|%@so§uB§%Pute %hlﬁomhcrﬁweV1aeas value

out eneghs CUNABIRAVIAL 81 d88rEREcessedubO LS YAYrALE,
subjectgd to 0|IShIn% into mrror surfaces.

Subs&juefit ty PReChdr %Erm%c%n%fa@ﬁ%lﬁp%%sl%ub%?rgréer of
i s fhmal |yt pm iséesutedaby s Ofig sai f aoeTTFhRT @afbebduct of

t he S st a S wa and dr ed in, acustomary
nanh%#ﬁaﬁ%gggn%ﬂn% % S ul Egbfg t?%?el%a%xﬁ%essed by a
acquia eval®y. tHT@epQchauug théenit covmadh Oes Sa y at ke

of the;glAsSse g%q@éﬁ ggnobf & s |y reduced to 0.5 nm

or below, prefera nm or OW. " Thi s
m cr owavi Wé%srﬁﬁ/%}#h@man@gm@mc h@wlngsmszmatt@am omsed for

Subsﬁlﬁ@d@r@ﬁé% & Cé{%§g1‘1é1t$r§'edf§]ge{n Oi %@grgar% manner.

litu in the order of Tm 'S neasu

an "%ﬁﬁw%%@m? ?pr%%%%%r%mgﬁtm;F#@@mﬂmynthtmrg q¢¢¢vea in a

et Sty b e gt i .01 0
asurene
T, et T Tl S b o mace o

t he apr@duﬂllcq,n iof formegneaty cspliiSted tha &Usék?f@tré‘ubestrate A

or oopsnarle, ST find R GHitiaor 1& BTt Hpm ce

to thwrmed to a thickness of about 10 to about 100 nm on this
base film. A protective film of carbon, or the like, 1is
preferably formed further on this magnetic recording
layer to improve corrosion resistance, sliding
resistance, etc. Hydrogenated carbon formed by
sputtering or diamond-like carbon by CVD, for example, is
formed to a film thickness of about 1 to about 50 nm as
this carbon. Perfluoropolyether or a product 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 about 5 nm as a lubrication layer to the surface
of this carbon protective film, and durability,
reliability, etc can be further improved.

When a magnetic disk is produced by using the
magnetic disk substrate obtained in this way by the
method of the invention, the head floating height on the
magnetic disk can be decreased (low glide height). The
head floating height on the magnetic disk is expressed by



substrate, whenever necessary. Next, a base film nmade
of a O alloy is fornmed by sputtering on this
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base alloy is formed to a thickness of about 10 to

about 100 nmon this base film A protective film of

carbon, or the like, is preferably forned further on

t hi san@iheei @vebebraengal ugeandoby npr Bleatbngokedght value of

reS'§ﬁaﬂﬁ§pe§£ighnHeQQS%ﬁéﬁnQepr@ﬁﬁbefyﬁéggsgg£ggn Bf the
carbon forped by sputtering or di anond- e car

CVD, "#gRekkanPl ek FRaFbFnBAPIRIANG| RURINFE kh@gsmspecuon

abouheddt o whenttho NAYAStIBI §isRr b9 rgguéed us1ng the
Iuoro et her ogng%groduct obt ai ned by esteri g

%9% Cihedia P8 BFPFhEERrReFOTding | ke elihei thvention,

a so&vghidanﬂvaBaﬁ@@éleﬂl@é épray5n@n @rp@éﬂgwtsﬁf%fe¥ably 5
O abou

f thi ck .
S i en Bt Zhd ohTHEORF e freenliyracer e che S, can pe
carb@bﬁ%ﬂ@@@ctf@e éxampland durablllty, rellablllty,
o oduce 5} s LRt P B CUrat ATt tnt fether

produced. y usi ng the magnetic sk su
i n tfs2ivhybih t el erener of Empmmm@mofhetm@amventlon

fl rease
(Igigépggge%gﬁgﬁ?? E@$ﬁg§%£§%*%w%%%%n elgh ?i ﬁklon

magret e d sk Iekpridrbya gl i de avalanche vaIue

and by a fd (mtarﬁtglé'@) gﬁ@ay@aﬁe@é S m@ﬂ%&ﬂ%&&%d a

when,a protu ce |on of  the mmgnetic

st artey ]]p ‘?@ %]ga he'3 e @F o entbstwatie ¢ Helate

rmgrm@lnraobsslencs aorﬂMchxkaaaiﬁdm xtame%emm |c§a|1ﬁlsé‘d out by
I a r at ccordl to the invention g

gvaﬁgnsrf'qrgsévha utg oo ﬁ%aosru%é}%\ﬁp% WSty 5 nmor

bel o) ari\@dmammqﬁrsar TG BFIATM @Frdarl aw,o L ADMEPhase Shift

obt gined, for exanple. Though the invention will be

explairied in further detail with reference to Exanples
t her eof , Gyl mferndwimess 0.1 to 5 mm

(2) Degree of flatness (TIR value): Laser interference
meter type measuring instrument "Zygo" GPI-XP (product of
Zygo Co.)
(3) Plate accuracy: commercial plate flatness meter
(4) Glide avalanche value: glide height tester

As for the measurement of the glide avalanche value,
the relation between the rotating speed of the magnetic
disk and the head floating height was measured in
advance. While the inspection head was kept fixed at an
arbitrary radius position, the rotating speed of the
magnetic disk was gradually changed. When a signal from
the inspection head became high, the floating height
could be determined from the rotating speed at that time.
The rise point was defined as the glide avalanche value.
Example 1:

A 2.5-in. lithium silicate type crystallized glass

substrate was lapped. The plate accuracy was set to 150

um by using diamond abrasives. The glass substrate was



is not limted to these Exanpl es unless the invention
exceeds the gist thereof. |In Exanples, neasurenent of
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the substrate, plate accuracy and, a glide aval anche
val ue were carried out by using the foll ow ng )
nmeasuri ng apparatuses. (1) Mcrowavi ness: "OPTIFLAT
(proQH@?eéﬁeﬂDEtPhasemShmfchmevplﬁymbasobfm@vpmaﬁé of 15 rpm

-1 £8d5a "H%@&Q@H?egr%sﬁkét B8S$ E)T{g?cr‘éﬁ' k‘e%%fé 5606 pa)

|nterference met er € neasuring rns
GP| - ®¥pt %brédHEFd@FeZWg@e@bth}CKB¢SPIaDeldcbarabyalned Next,

COHWEﬁCéﬂH ﬁb@éeoﬁlehee§ﬁnaﬁtéir&&%ﬁékéﬂ€léiaé%8%“%?c1ng an

e height tester € neasurenen
the b??g %imﬁﬁgﬁe hoipuandt fe epeflaffen Pt wbenouher

rot ati nguspeednoial heinvonettCclhfike 284, tP@sP@@Qﬁvely After
sured in advance

fl hei
|nggéc?l%es%ggﬁnﬁagnaeg?c??x%ﬂ BPtRniRReF t PAFAYOREEF US
p03|CLDoumfheembiallmgdspeedr@fpéhﬁsn@@ne&lﬁlgkék ¥@Praces,

ad I e SI m t he, i nspecti on
%gad eé%n%gﬁ$%ﬁga?%% flgh gaﬁ%l EB%F% pes finally
dete?ﬁih%wﬁﬁrt@n@h@lrn@atsmgfspeed aftéhabethgewadhed, the
r|Segf§%§tsdE§%£§%én§? aﬁrl@& bk d@?g%ﬁl Pgﬁgvygéss and the

Exanpl e 1: 5-1n rum siTi
crys@%@??%éﬂfgf%%%n%@%szth w&%&lm&aﬁmhedhe bbat eresult, the

aCCuﬁﬁ@ﬁ’oW@xﬁlﬁ@és tPa 459, 578 By Usih N0 gl a&@nﬂpe@bc'f;fsffgéness

The ass substrate wasprocessed at a nu
revo?ﬁfﬁ)oﬁéa%f‘l Opllste dIn ltthe pmsamxmgargﬂmslmgostrate were

pr essdbkge @f s 00, of %32 4@2{#@ 8%% EIR I l e tepperature

predeterm ned thic ness ! alng
end dc®R eh€n ddém eisr caubfaereeritalyelr siod & of alm ng &d13CrePtsTa

I nner; G aneter hole n?a[bqqea&cer}decorc?lnogn fahfelpl’%:o 20 nm and a
diamond-like carbon film as a protective layer to 10 nm.
Furthermore, a perfluoropolyether lubrication layer was
applied by dipping to a thickness of 3 nm, giving a
magnetic disk. The glide avalanche value of this
magnetic disk was 5.5 nm.

Example 2:

A glass substrate and a magnetic disk were produced
in the same way as in Example 1 with the exception that
plate accuracy was set to 60 pum. The microwaviness of
the glass substrate was 0.250 nm and its degree of
flatness (TIR) was 2.30 pm. On the other hand, the glide
avalanche value of the magnetic disk was 5.0 nm.
Comparative Example 1:

A glass substrate and a magnetic disk were produced
in the same way as in Example 1 with the exception that
plate accuracy was set to 750 pym. The microwaviness of
the glass substrate was 0.909 nm and its degree of
flatness (TIR) was 10.04 pm. On the other hand, the

glide avalanche value of the magnetic disk was 6.25 nm.



circunferential side were chanfered, respectively.
After the resulting end faces on both inner and outer

woizowntasent i al si des were polished to mrror PCT/JP2005/016049
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surfaces, the main surface of the, gl ass substrate was
finally polished to a mrror surface. After being

washed, the glass substrate was dried and the

m cr bAEVRrHeS3van8xeMelaegree of flatness (TIR) were

measur ed. nAy$58sr 888kEratReE 0 0, 375

nin and thégdgg?ee of Ffatnggg Tﬁ% h§g§é4&g§k i - S R~ oduced
the tBshl'®i fighgl H8¥ &abdtr Bram ?elfwihbdtbereabbytbyn that
Sput peEEBYa8LuRaSYPREEALE t 09C 2

flln$as a base aager E%B §8D§§§CE# %E% W%CEPW8VlneSS of
filntag al ﬁﬁanéubétréégruaﬁgOLa9érnmoa2@ mhsaddgaee of

dla I pr ive er. to
m EUr T Rer roy LA et o1 0rBpol yeR eS| RbRrEabraf, the glide
Iayeﬁvﬁb%n%®%lV@bubyOﬁlppengagnealchdnkhesssos 35 nim.

gi ving a magnetic disk. The gl i de aval anche val ue of
this gnetlc di sk was 5 nm Exanple 2 : A glass

substi & %T%%%LaAﬁ%b%%ﬁﬁELETEK were produced in the
sane way Bs r@dLEé(@n@'Ee&dV‘fI@aEﬂ?g ePf@f@JIlﬁ o@ntggr%u %{lg{fc disk,

accuracy, was set to . The nicrowavi ness

gIasgh%uﬁ%Y?%ﬁ%p%@%r?W§ﬁﬁﬁrﬁn@ﬁ&h@@sc%ﬁiﬁ%% of efficiently

f1 atpekssIidR) a V@ba Ls 3Oua ra X é@et@s@eftgaa@gré@

gI|d aval anche val ue of the magnetic disk was 5.0 nm
At Ekahpl ealue) ALyl adyt substeae and a

nagnetic di sk were produced in the sane way as in

Exanple 1 with the exception that plate accuracy was

set to 750 mm . The m crowavi ness of the gl ass

substrate was 0.909 nmand its degree of fl atness

(TTR) was 10.04 mm. On the other hand, the glide

aval anche val ue of the magnetic disk was 6. 25

nm Conpar ati ve Exanple 2 :



A glass substrate and a magnetic di sk were produced in
the sane way as in Exanple 1 with the exception that

wobhede@2a@sur acy was set to 325 mm. The m cr oWwRCTHRES5/016049
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of the glass substrate was 0.744 inand its degree of
flatness (TIR) was 6.30 nm. On % e other hand, the
glide aval anche value of the magnetic disk .was 5.75
nm | NDUSTRI AL APPLI CABI LI TY TeLA&Mace a head fl oating

el ght, onia, meAngLbaudtokn hbenbavERL! OnRERYLdES Ty
met hod, capabl e of efficiently polishing a glass . '
substHaferabet Rt PPLéshépPed otastasnestreTeRoyalapping using

is 5annaprpD§£@wﬁ5%&&&@%&rizédP£QdHH££0&}&?&“99 L?gc is set
magnetic di sk substrate by polishing ayg ass substrate

by 18ppte KBiag aclap @m@tmlm@iwtexmqeﬂrmdltmt_until a
| at reaeyei t I oy an olishin
PLaLGegecur sEyeL acagts | frIR0IMME, 0P SUANG ROl S 10:ece
of SeReCHRASS Wubstriackobecomes 5 nmor below. 2 . The

duct i t t] |l sk _substrate . .
g(r:go:rjgi Ingj]t gecﬁg?rﬁggoguaﬁer ei%%?%@eoéc%ulpaa%lﬁq%c 1%36)Sk
nm ot Whel ok © 3R CCardipy obicel aim net hdtedim phgnetaccuracy is
di sk sy rat g, @cgording to claim2 , wherein plate

accuracy 1s 80 nmor below. 4 . The production nethod

of a magnetic Hhekosubstriie Imjﬂmmlmt? 4 Qnaoséleéﬁ_ll_ihé disk

whergi i.S.5 - oW, . . e ,
oA OIALE RS 1S R o S P LS ccuracy 1o
accot®ity aw yowf clains 1 through 4 , wherein the

teur e, 1 S Rl gt 220 A e e
magridf st itek according to claim 3, wherein plate accuracy is
50 um or below.

5. The production method of a magnetic disk
substrate according to any of claims 1 through 4, wherein
the degree of flatness (TIR value) of said glass
substrate is 4 um or below.

6. The production method of a magnetic disk
substrate according to claim 5, wherein the degree of
flatness (TIR value) of said glass substrate is 3 pm or
below.

7. The production method of a magnetic disk
substrate according to any of claims 1 through 6, wherein
a microwaviness value of said glass substrate obtained by
polishing is 0.5 nm or below.

8. The production method of a magnetic disk
substrate according to claim 7, wherein the microwaviness
value of said glass substrate is 0.3 nm or below.

9. A production method of a magnetic disk
characterized in that a magnetic recording layer is
formed on said magnetic disk substrate according to any

of claims 1 through 8.

10. The production method of a magnetic disk



substrate according to claim5 , wherein the degree of
flatness (TIR value) of said glass substrate is 3 mm

wono@komd 7 . The production nethod of a nmagnheCTaPmOTKI6049
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substrate according to any of cI gns 1 through 6 ,

wherein a mcrowavi ness val ue of “sai d gl ass substrate
obt ai ned by polishing is 0.5 nmor below 8 . The

pr odectbedimgt hod cdbia ﬁagwhekeldiakgimustaah&anche value of
acco i.m erein_t h wavi ness val ue

of sggga P%gggég 3955 ewgsgobsn%nggrb%&?ow 9. A
productloﬁlnetﬁbé produmhgnet metibgk ofhar megeritzeddiink

that ;a-BREARYL €of 8§95 89 ,AYSL 1 HS

nagngth dISE 58 bstrate gccorg%ﬁg to8wag gga?ghghe value of
t hr ofighdgmagngtizhdigkodacsi om ﬁéth@éowf a magnetic

dlSkaCCOf@Qng Romﬁbﬁbﬂhg dlﬁ@eéﬁbgtﬁagé'ggraaahégﬁgﬁlc disk,
val ue of sai 5 nm or bel ow

The BFBSHEFﬁoHYngtﬁsadaFtaOHa@ﬁEPPé AFSRTe&BEr 8Pngny oot
C|alﬁlﬁlmsMEEEBrBugthlde avalanche vaIue of said

magneti c Q?Sk As n% g E % netlc di sk
substrate for 4 BRgREFIE QFsk, PHP Hﬁ%gdu yng @ magnetic disk
prodaubbbnahethodoad¢ngdtoganp afiycbbimkabnshitotighough

8 . 13. A magnetic disk produced using a magnetic disk
substrate according to any of clains 9 through 11.



