MANUFACTURI NG METHOD OF GLASS SUBSTRATE FOR MAGNETI C DI SC The present
disclosure relates to subject matters contained in Japanese Patent
Application No. 2007-333469 filed on Decenber 26, 2007, which are expressly
incorporated herein by reference in its entireties. BACKGROUND OF THE

I NVENTION 1. Field of the Invention [0001] The present invention relates to
a manufacturing nethod of a glass substrate for a magnetic disc. 2.

Description of the Prior Art 0002% AIong wi t h advancenent of information
t echnol ogy, i nfor nBfeAAFEESEHPNYET BERNGF oy SespeEr affyE magnet i ¢

recordi ng technol ogy has been significantly inproving. As a substrate for a
magnetic recordi ng medi um such as a haP8 disc drive (HDD), which is one of
t he magnetic recording nmedia, alumnum substrate has been w dely used.
However, along with space savi ny2CHEaEteRiiAg, and high density recording of
the magnetic disc, the alum num substrate has been replaced by a glass
substrate having superior flatness of the substrate surface and substrate

strength to those of an alum num 1 substrate. -0003]
The present disclosure relates to subject matters

contained in Japanese Patent Application No. 2007-333469 filed
on December 26, 2007, which are expressly incorporated herein

by reference in its entireties.

BACKGROUND OF THE INVENTION
1. Field of the Invention
[0001]
The present invention relates to a manufacturing method

of a glass substrate for a magnetic disc.

2. Description of the Prior Art
[0002]

Along with advancement of information technology,
information recording technology, especially magnetic
recording technology has been significantly improving. As a
substrate for a magnetic recording medium such as a hard disc
drive (HDD), which is one of the magnetic recording media,
aluminum substrate has been widely used. However, along with
space saving, flattening, and high density recording of the
magnetic disc, the aluminum substrate has been replaced by a
glass substrate having superior flatness of the substrate

surface and substrate strength to those of an aluminum
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Mor eover, as density growth of nmagnetic recording technology is progressed,
a magnetic head has changed froma thin filmhead to a magnetoresi stance
head (MR head) to a giant magnetoresistance head (GVR head). Further,
floating anbunt of a nmagnetic head froma substrate has been narrowed to
about 6 nm In a magnetic head nounting such a magnetoresi stance el enent,
there may be a case where a head crash or thernmal asperity occurs as a
troubl e ughggerg esuch a head. Because such a trouble is caused by mnute
convex or “concave portion on the nmagnetic disc surface, the magnetic disc
IS requir g 83 have hi ghly superior snoothness and flatness on the surface
t her eof . F 8 Mor eover, to efficiently use the area of the glass

substrate surfaﬁ a | oad un %gUL) netqu Qﬁs been adopted instead of a
convent i onal P aTt VSt ar 5t SHF PETHOY. 9'n TERESLUE nbtHOE A magneti c
head passgs é gh an edg g on of tqﬂég ass ubst ate g t her ef ore,
accuracy of “8H 38 Bf L AP Ty’ f&%&“ﬁ?“i &F §§b§ FRPE (e5PBcTal 'y

out er unf erence edge surface) beconmes an is edge. ortlon of
Che gl acs EuBdEr o £5n8 ﬁ@sasﬁaaeaterswsaﬁna? Fif heedhge portatny
floating ﬁ%sture of . the magnetic head i S not Ebl|l gd and the ma netlc
head beco §H5F85‘°esf6t%%?\? $a%i tHR Yl as§U§E §Fr at €°hend t HEC Wlgnet i ¢

head cones |n fron1out3|de of the gl ass substrate or gpes out . Therefore

there is 8% 27568§BA NEgdt haer & SHhsh tel6ubfe hREP deddrwed to about

6 nm. In a magnetic head mounting such a magnetoresistance
element, there may be a case where a head crash or thermal
asperity occurs as a trouble unique to such a head. Because
such a trouble is caused by minute convex or concave portion
on the magnetic disc surface, the magnetic disc is required to
have highly superior smoothness and flatness on the surface
thereof.

[0004]

Moreover, to efficiently use the area of the glass
substrate surface, a load unload (LUL) method has been adopted
instead of a conventional contact start stop (CSS) method. In
the LUL method, a magnetic head passes through an edge portion
of the glass substrate and therefore, accuracy of shape of an
edge surface of the glass substrate (especially outer
circumference edge surface) becomes an issue. If the edge
portion of the glass substrate is misshaped (roll or droop in
the edge portion), floating posture of the magnetic head is not
stabilized and the magnetic head becomes prone to contact with
the glass substrate when the magnetic head comes in from outside

of the glass substrate or goes out. Therefore, there 1is a
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[0005] In addition, in a case where the nmagnetic head is caused to float
fly wwth a narrow floating anount of 6 nmor less, there is a problemthat
fly stiction often occurs. Fly stiction is a trouble that causes
abnormality in floating posture or floating anount of the magnetic head
which is float flying on the magnetic disc and because of this, irregular
replay power variation is generated. Further, if the fly stiction occurs,

t here nayPPgS§b§§§§gm@§5?05hgrgggdtﬁﬁgﬁp?ﬁ@gg;écgng.the magneti ¢ head which

is float ying conmes in contact gnetic disc. Because of the
above, s 56?255 of the substrate surface is especially inportant for a
gl ass substra for a magnetic disc. [0006] In a polishing step of a
i s, “pol1 shing T A R ua U B3 Db ANC AR HAT VS pad WALl & e Sbr asi ve
0bSt 1 at o Arid FHe LB GsT U8 R O WO BBUAPS TO Blerent GERaPaCr o Ors
Bt ached 6 11 et HATERG, TiNeo 4 SeeTstbae? Se 'S safti Chod ERBr chet veen,
b1 aci v BadE O TOIat | 8P SRovEl CH D (e g188k SHoRTAE Cart be
evenly p?ﬂé%@?%g ig@@gﬁ é% the magnetic head which is float flying on
the magnetic disc and because of this, irregular replay power
variation is generated. Further, if the fly stiction occurs,
there may be a case where the head crush occurs and the magnetic
head which is float flying comes into contact with the magnetic
disc. Because of the above, smoothness of the substrate surface
is especially important for a glass substrate for a magnetic
disc.
[0006]
In a polishing step of a manufacturing step of the
above-mentioned glass substrate for a magnetic disc, polishing
is carried out by use of an abrasive pad while an abrasive agent
(slurry) including a loose grain is supplied between the glass
substrate and the abrasive pad. Moreover, to prevent
generation of polishing trace or unevenness on the glass
substrate, the abrasive pads are attached to fixed platens, the
glass substrate is sandwiched therebetween, a planetary gear
mechanism is used, and the glass substrate and the abrasive pads
are relatively moved so that the glass substrate can be evenly

polished.

[0007]



There may be a case where a surface of the abrasive pad used in the
polishing step cannot be flat when sinply attached to a fixed platen or a
case where a surface of the abrasive pad cannot be flat due to a wave
generated by polishing processing. |If polishing processing is carried out
to the glass substrate in a condition where the pad surface is not flat,
undul ation on a glass substrate after polishing becones | arge. Such a wave

Ty cause bad | ghbuenge,an. 1 eal sabiLl Ly of A sonding, headyoagaprent | oned

above. [0008] As a net rove prevention of occurrence o

wave on t%%g%ﬁ?n%ﬂ&i%%ﬁlskq%re kég Qﬁﬂp?bgekfgg\hp Qs %ﬁﬁgf @?gghgg t he

abrasi ve pad by use cor exa Ié, to flatten

a pad Sur&%cg:éﬁﬁg{gMFQE%g ?é%h%EEE&RGQnEPl é%a 8¢ }%% % go%aﬁéaer SO

that a wave on a ace o & “abr asi ve padi's orr re or durlng

pol i shing . 93¢ n the Patent 1:14,:0.0009 reoyer,

pol i shi ng %&ggt'g?gg'pr ueqﬁ) ougﬁ essatgg %é) &h Grs EécQ? ?o%f and t he
pad surfa omes_snmooth. This . causes pol | ab|I|t of . the_pad

Sur f ace tﬁ%ﬁ %@%ﬁé%%e%r%cds T PR R aBeoh N Fopietng p b PE

| ower ed. h ol i shi rate ans O|IShIn |enc nd.is a val ue
obt ai ned BY 8 %%Hgﬁﬁggﬂ ?n DY e urééﬁﬁ] 5;% &ug?géﬂpng rate
Egu{gebgbgcgrﬁé%g gy co%rd_ar eEEQS%Qg pa s%; gggm qa%%egppgogﬁla&gvéoughness

may cause bad influence on float stability of a recording head
as mentioned above.
[0008]

As a method to improve prevention of occurrence of such
a wave on the pad surface, there is known a method to correct
wave of the abrasive pad by use of a correction plate. For
example, a method to flatten a pad surface by providing a
correction plate to a processing carrier so that a wave on a
surface of the abrasive pad 1s corrected before or during
polishing step is disclosed in the Patent Document 1.

[0009]

Moreover, as polishing processing proceeds, roughness of
the pad surface is lost and the pad surface becomes smooth. This
causes polishing ability of the pad surface to be decreased and
polishing rate in the polishing step is lowered. Here, the
polishing rate means polishing efficiency and is a value
obtained by dividing chamfering by time. Such a decrease in
polishing rate could be improved by correcting the pad surface
to an appropriate roughness by the above-mentioned correction

method.



9 [Patent Docunent _] Japanese Unexam ned Patent Publication No.

2006- 159352 "0010] However, even if polishing rate is restored by the
above-nentioned correction nethod, the polishing rate cannot be conpletely
restored and because a period of time for the restored polishing rate to be
| owered again is short, correction of the pad surface had to be carried out
frequently with a short span of tine. Because the pad surface is polished

by & cornectLap @A&}H?er{ﬁg]gg%g%%egggg& Lheopad, A;Ag 3681 1LLRIUEM 0.

correction planes awa abrasi ve pad
becones Ezbg er %3% thinner and life of the abra5|ve pad becones short.
SUMMVARY F |ON [0011] The present invention has been made in
con5|deraﬁ ﬁe t he above-nentioned problemand is ained at providing a
manuf act uring thod of a glass substrate for a nagnetic disc which can

PT Ve P S RG LSl Sy 0 OB U REOTUSL! O EELLSLEnC %[3}80"15? As the

efficiently correc?lng surface co i on raS|ve pa

vertor ol Aheoprescnl applisellondaenly - d sausseg;iopsebus. e

aboye-nenﬁloned pro
Pgi;ﬁ?:ggb%g%éélg E%%g resgg?égdangn%Q&ngesgogérPerIO §Qmélpgrm@§ethat
restoredpolishing rate to be lowered again is short, correction
of the pad surface had to be carried out frequently with a short
span of time. Because the pad surface is polished by a
correction plate for correction of the pad surface, frequent
correction planes away the pad surface. As a result, the
abrasive pad becomes thinner and thinner and life of the
abrasive pad becomes short.
SUMMARY OF THE INVENTION

[0011]

The present invention has been made in consideration of
the above-mentioned problem and is aimed at providing a
manufacturing method of a glass substrate for a magnetic disc
which can improve polishing efficiency to improve production
efficiency by efficiently correcting surface condition of an
abrasive pad.
[0012]

As the inventors of the present application keenly
discussed to solve the above-mentioned problem, the inventors
thought that the reason why polishing efficiency was lowered

within a short period of time was that retention force of the

polishing surface of the abrasive pad to retain a loose grain
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pol i shing surface of the abrasive pad to retain a |oose grain 5 was not
fully restored. Then, follow ng reasons could be thought as causes which
prevent the abrasive pad to retain the |oose grain. [0013] A soft abrasive
pad i ncludes a base | ayer including a nonwoven fabric or the |ike and a nap
| ayer including an inner |ayer having a plurality of independent foans and
a surface |ayer having an opening of the foans. The foam has a drop shape

with a lacge innerepart 20d:8.88p hohe,on theSurtace)aver (snd ghnute

aperture. I'n a polishi a’'loose graininc In a rshing liquid
IS retal n%% lt)l)éh hgs Jéoé %hi%ht é?&vé‘ngltﬁi P%‘é%iVe%%ﬂ'tso p:%ltlailtltegh

Mor eover, inelu |ng oamin i nner ~par e nap layer fo becone
a soft nat§r|%I hgg ng snal | elastlc force. [00' _4] Because a | oose grain

i s polishé °and pO|IShIng ability thereof is |owered as polishing proceeds,
a | oose gr%lq faC|ng the glass substrate nmust be replaced by new one.

However , the Ioose grains are gradually accunulated in the nap hole and the

nap hole is ClOﬂgggfpyaE?3519058a8r?hgfudThe |gvgnt9ayﬁ£hgggh df%gag in such

a condition, ran e"Fepl ac e na
therefore h|n efficiency red 0015] The n, the |nv rs
t hought tﬁas'one o? ? he“r '%gghswa a%%eiaspa5|¥%r hLcou & [0t Te %gln t he

| oose grallgyve@_*shy\}%%g a plurality of independent foams and a surface

layer having an opening of the foams. The foam has a drop shape
with a large inner part and a nap hole on the surface layer is
a minute aperture. In a polishing step, a loose grain included
in a polishing liquid is retained by the nap hole so that a glass
substrate is polished. Moreover, including a foam in the inner
part allows the nap layer to become a soft material having small
elastic force.

[0014]

Because a loose grain is polished and polishing ability
thereof is lowered as polishing proceeds, a loose grain facing
the glass substrate must be replaced by new one. However, the
loose grains are gradually accumulated in the nap hole and the
nap hole is clogged by the loose grains. The inventors thought
that in such a condition, a loose grain could not be replaced
in the nap hole and therefore polishing efficiency was lowered.
[0015]

Then the inventors thought that one of the reasons why
the abrasive pad could not retain the loose grain was that
structure of the nap layer was folded in a polishing direction

by the polishing step and therefore even if the correction plate
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structure of the nap |layer was folded in a polishing direction by the
polishing step and therefore even if the correction plate 6 was slid in the
sanme direction, the | oose grains clogging the nap hole could not be
removed. [0016; The inventors al so thought that another reason why the
abrasive pad could not retain the | oose grain was that since the abrasive
pad is polished by use of the correction plate, physical structure of the

abrasive pad sprhace Jil ts%epakkébwg ,oee dct%o‘g%%ﬁﬁ%a%??ggieﬁ@?%}g@ten“0“

force to retain the |lo mere here
|nventorsnnggB§gegog?5engg Béfkg SO%E remove cl ogging of the nap hol e and
to carry out a correctron st ep does not weaken physical structure in
pol i shing g ? e ction to conplete the present invention. [0018] That is, a
typi cal configuration of a manufacturing nethod of a glass substrate for a

magneti c disc agggrf*sg?gor (Qp(p S¢ n}1|n¥gnt| gté I%ggggnawgz {ﬁglng step

for supplying a po qU|d |nc ng a fo rarn na gl ass

SUbStrateﬁ%?%s?O gagSI%u%rd%JhaVIn It th%) LT E% npggg ?ha 1ng§|n

eta

surface o S su |veI movi ng T ass
substrate he abra5| ad t.0 |sh the | ass substrate: nd a
Sorrecti ohElahes 2R Jolrsr@% i3 SignBar o av?ﬁﬁeg£(l:%rrlr%f o

surf ace, %Ryg@Eg 5%%%4%&%3 gg Q?E rgglggﬁggﬂsurface in the polishing

direction was weakened and retention force to retain the loose
grain was lowered.
[0017]

Therefore, the inventors discussed more to efficiently
remove clogging of the nap hole and to carry out a correction
step which does not weaken physical structure in polishing
direction to complete the present invention.

[0018]

That 1is, a typical configuration of a manufacturing
method of a glass substrate for a magnetic disc according to
the present invention includes: a polishing step for supplying
a polishing ligquid including a loose grain between a glass
substrate and an abrasive pad having a nap layer for polishing
amain surface of the glass substrate and for relatively moving
the glass substrate and the abrasive pad to polish the glass
substrate; and a correction step for causing a correction member
having a correction surface, to which a polishing grain is fixed,
tobe incontact witha surface of the abrasive pad which polished
the glass substrate and for relatively moving the correction

member and the abrasive pad to correct the abrasive pad, wherein
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to be in contact with a surface of the abrasive pad which polished the

gl ass substrate and for relatively noving the correction nenber and the
abrasive pad to correct the abrasive pad, wherein 7 noving directions of

t he gl ass substrate and the correction nenber to the abrasive pad differ in
the polishing step and in the correction step. [0019] To inprove polishing
efficiency, a pad surface needs to have retention force to retain a

POl | Shi NOpBbaLR ARG.LPIOLET 8¢ PHLPORE, !t IR RAM FUr L RgeLuslohave,

appropriate ro

SS. ca BF asi'¥ pad used for s |ng is a
soft pad, ciall f _the ad [ S substrate t he
pol i shi ng Sﬁ%B% $w¥%58%r c8i vabt (i §¥%ﬁbﬁectﬁoﬁaﬁf %qﬁmfgﬁ ?Hg ﬁglrshrng
di rection gfol d of %he S éf ace structure or cloggrng) is generated on the
surface o aB?%st@% @ Therefore, causing the moving direction in the
polrshrng[?hgg and in the correction step to be different enables to
di sperse &irectionality generated on the abrasive pad surface in a
di fferent direc |on 002%?l Hs prgfer (?e ng ng drrectron in
the above- nent 019 $iviig épgp ﬁactﬁECXOr?é%t SHESPSES Ihcttides
rotationah onent and._t he rotat%onal conponent in the %okrsh%ﬁg step and
the correbfion’ Step R itPBrndsi £6 24l 8t? ohg T HEFRL " and for

purpose, the pad surface must have an appropriate roughness.
In case the abrasive pad used for polishing is a soft pad,
especially, if the pad is slid on a glass substrate in the
polishing step, it is conceivable that directionality toward
the polishing direction (fold of the surface structure or
clogging) 1s generated on the surface of the abrasive pad.
Therefore, causing the moving direction in the polishing step
and in the correction step to be different enables to disperse
the directionality generated on the abrasive pad surface in a
different direction.

[0020]

It 1s preferable that the moving direction in the
above-mentioned polishing step and the correction step includes
rotational component and the rotational component in the
polishing step and the correction step 1is 1n opposite
directions.

[0021]

Although purposes of the polishing step and the
correction step differ, almost same operations are carried out
by use of the same apparatus, except that a target is a glass

substrate or a correctionmember. Moreover, since a target (the
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Al t hough purposes of the polishing step and the correction step differ,

al nost sane operations are carried out by use of the sane apparatus, except
that a target is a glass substrate or a correction nenber. Moreover, since
a target (the 8 glass substrate or the correction nmenber) and the abrasive
pad are continuously and relatively noved and slid in each step, it
becones possible to draw an endl ess track by including the rotational

conponent ¢ skhewel ald ¥ e MULng, didectd ofe Haen, anawéﬁ%b%gaaelaadstep,
dlrectlonallty to the rotation direction 1s generated in the structure of

the abrasive paf-suibacey .Iherefar gy GauRig Lthe Kot hgnelogogpopent of

novi ng direction a rasive pad 1'n the correctlon step to be opposi te
enabl es 1,9 59&&@&5 1&&% 'd%wgsﬂeé@éfg %3’ a8LYEq ag ci54r f ace.
[0022] It is prefer a the abrasive pa |nc udes a nap ayer havi ng

an i nner r%¥§%1bﬂ8h“&5 I@e %rrﬂkh%yrgiatffgggdﬁ{%dﬁ e 5 ,and fnsyrface

| ayer including an opening o oans udi ng the

above- nenti,aned.n %hﬁa{gr %tagrgégloﬁg}gieg%oomg%aﬁ rias] Y pad; gnabl es

t he abrasive pa T materia astlc or ce.

Mor eover , ;inekudingeqa; nan fol & i ch d %@&@O%I £a0n eabLescibe, abrasi ve

pad to retai'n a loose grain inc inthe p quid supplied in

the polishing.step, %%Sl%dhgm%%am Lshi Opesﬁér% ERGYvida i PeLy 1 88

ment i oned above, causi ng thé noving direc

of the abrasive pad in the correction step tobe opposite enables
to correct directionality generated on the abrasive pad
surface.

[0022]

It ispreferable that the abrasive pad includes anap layer
having an inner layer including a plurality of independent foams
and a surface layer including an opening of the foams.
[0023]

Including the above-mentioned nap layer on the pad
surface of the abrasive pad enables the abrasive pad to be a
soft material having small elastic force. Moreover, including
a nap hole which is an opened foam enables the abrasive pad to
retain a loose grain included in the polishing liquid supplied
in the polishing step and to improve polishing efficiency.
Further, as mentioned above, causing the moving direction or
rotation direction of a carrier, the correction member, the
abrasive pad, or the like to be different or opposite in the
polishing step and the correction step enables to remove loose
grains accumulated (clogging) in a nap hole of the nap layer

of the abrasive pad as well as to disperse (correct)



rotation direction of a carrier, the correction nmenber, the abrasive pad,
or the like to be different or opposite in the polishing step and the
correction step enables to renove | oose grains accunmulated (clogging) in a
nap hole of the nap |ayer of the abrasive pad as well as to di sperse
(correct) 9 directionality of the abrasive pad surface. [0024] The
above-nenti oned gl ass substrate may be retained by a carrier, which is

engaged whi bog. sy, 028y gpdtﬁg abPLET DAl Ly5t 00L ped, gear which are rel atively

rotating, to carry o anetary gear venent and may be noved rel atively
to the a@b@§gye pad, and the correction nmenber may be caused to carry out
pl anet ary gear novenent by being engaged with the relatively rotating sun

gear and the intatnallys Loothed aeap 1o heymved.. felatively.1 ok hg, abr asi ve

pad. [0025] In the polishing step, e carrier whic roits otating
by the planetaty;gear moverentsis. cansed 10 getain e jglass,gybsigate so

that the gl ass substrate can be no vari ous ent directions to

the abrasiyeepds ThisechLy dussame: passible ¢ auenly. polishthe. gy ass

substrate an ore ¢ Ion o race or unevenness on

e e PSR EPPLIALS PN LNERD o M AELY o0y LS 0LLAGY LON st ep, the

correction used carry o € pl anet ar ear “‘novenent
that the gprtection srember . gan. dran.a o Lok getony, Wi el dmebecgorp! i cat ed
than the rotation ‘movenent
out planetary gear movement by being engaged with the relatively
rotating sun gear and the internally-toothed gear to be moved
relatively to the abrasive pad.
[0025]

In the polishing step, the carrier which orbits while
rotating by the planetary gear movement is caused to retain the
glass substrate so that the glass substrate can be moved in
various different directions to the abrasive pad. Thus, it
becomes possible to evenly polish the glass substrate and
therefore generation of a polishing trace or unevenness on the
glass substrate can be reduced. Similarly, in the correction
step, the correction member is caused to carry out the planetary
gear movement so that the correction member can draw a
trajectory which is more complicated than the rotation movement
in a constant direction. Therefore, it becomes possible to
disperse directionality of the abrasive pad surface generated
in the polishing step to more various directions.

[0026]

It is preferable that the relative rotation directions

of the sun gear and the internally-toothed gear are opposite
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in a constant direction. Therefore, it becones possible to disperse
directionality of the abrasive pad surface generated in the polishing step
to nore various directions. [0026] It is preferable that the relative
rotation directions of the sun gear and the internally-toothed gear are
opposite "10 in the polishing step and in the correction step. 0027]
According to the above-nentioned configuration, it becones possible to

cause nmoving.dLr kap;rel ative - he b i i he polishing step
and in the cgﬁ%eggﬁogﬂéégpgkké é8dﬁpfgpgn§8§E§ggg?gl%g?gbecause the orbit
of the canpihgr; or the correction menber becones rotational conponent with

the sun gear as center, reverse rotation causes the rotational conponent

(orbit direCtioﬁ%cgdeﬁgogﬂ9$k%%' Q%@% Iﬁ%ﬁ%ié# d Qk§§ﬁ_ﬁ. ?#F&y g¢ erat ed

on the abrasive pad surface in the polishing step can be e iently

corrected le I‘ngg ?)%rsrsg%tliepgosﬁa%'e [rpc?q/ég'lsg Ic{\%f%%tpfcﬁff ef@?%@i\;@aﬁo p?fléi cle

size of the Ioose grain i nm or e particle size of the |oose

grain is agglgsg%gs%dairprt%deetso%ﬁqisﬂﬁﬁgqgg%ymﬁ*gﬁme%%&g%gg@gpeg@ obt ai ned

when the polrshing process is carrie efore, i erabl e t hat

particle $izg of; ddie J.Qosergraln.i 3,80, AL eSS, MOreover, cspehep fine
| oose grain nay easily clog "In fhe hap ol 'e. wever, as Ment i one above,

accordlngo&Qﬂ&b%orrection,member becomes rotational component with the

sun gear as center, reverse rotation causes the rotational
component (orbit direction) to be opposite. Therefore, the
directionality generated on the abrasive pad surface in the
polishing step can be efficiently corrected in the correction
step.
[0028]

It is preferable that particle size of the loose grain
is 80 nm or less. If the particle size of the loose grain 1is
too large, a predetermined quality (roughness) cannot be
obtained when the polishing process is carried out. Therefore,
it is preferable that particle size of the loose grain is 80
nm or less. Moreover, such a fine loose grain may easily clog
in the nap hole. However, as mentioned above, according to the
present invention, it is possible to efficiently remove loose
grains accumulated in the nap hole.

[0029]

It is preferable that the polishing grain fixed to the
correction surface of the correction member includes a diamond
grain. The polishing grain is used to correct the pad surface

in the correction step of the abrasive pad. The loose grain
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present invention, it is possible to efficiently renove | oose grains
accunul ated in the nap hole. [0029] It is preferable that the polishing
grain fixed to the correction surface of the correction nenber includes a
di anond grain. The polishing grain is used to correct the pad surface in
the correction step of the abrasive pad. The | oose grain 11 included in the
polishing liquid supplied in the polishing step is a grain having higher

hardness sych,asqsid Lea @ﬂ%aivr}%g%g%gresﬁipp@}ié 1 Rréf .Eal%.@'i%htitnﬁ stdie

t
polishing grain 1s a grain Ishing ability, at 1's, higher

har dness, s than qien | 9938 ngf 2l N,y ermi0ing.0n the.pobishiing dadyuhich carried

out the polishing process. "Therefore, the dianond grain is preferable.

00301 Aogge dbRg.LO Line oL ESENLa) W ERLOR 1o 114ATES POSSLA & olorprovi de

manuf act uri ng net ho ass substrate m trc can

 nprove pLi,shi g £id gLency: 19 Jimrave - product)on, el ticleney by

efficiently corre ng surface” condition o N abr asi ve pa

DESCRI PT! Chte CFLJEE LM NG The Nard U o st biesndf ogvell vy whl ol

characterize t vention are fcularity i1n t%e cl ai ns

ttached f i ng- t hi i fl ' . t
Cindor st and e oF PRo T yadt PoRCorEs oRieart o advant Sguend HEhes i o
obj ect s ab}g%gggbpg.its use, reference should be

[0030]

According to the present invention, it becomes possible
to provide a manufacturing method of a glass substrate for a
magnetic disc which can improve polishing efficiency to improve
production efficiency by efficiently correcting surface

condition of an abrasive pad.

BRIEF DESCRIPTION OF THE DRAWINGS

The various features of novelty which characterize the
invention are pointed out with particularity in the claims
attached to and forming a part of this specification. For a
better understanding of the invention, its operating advantages,
and specific objects attained by its use, reference should be
had to the accompanying drawing and descriptive matter in which
there is illustrated and described a preferred embodiment of
the invention.
[FIG. 1]

An explanatory view of a drive mechanism unit of a both
surface polishing apparatus.

[FIG. 2]
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had to the acconpanyi ng drawi ng and descriptive matter in which there is
illustrated and described a preferred enbodi nent of the invention. [FIG 1]
An expl anatory view of a drive nmechanismunit of a both surface polishing
apparatus. [FIG 2] 12 An overall view of the both surface polishing
apparatus. [FIG 3] Aviewshowng a carrier for a glass substrate. [FIG
4] An enl arged sectional view explaining configuration of an abrasive pad.

[F1G 5] AVIewshoung a.had g a38ehothi 6ld 5 2R AXaBLE SlpdraCeL! ection

menber. [FIG 6] A view showing a condition t he pa esser 1s nmounted
on the botlrrgurhace polishing apparatus. [FIG 7] A view explaining nmoving
direction of a drive nechanism nenber of the both surface polishing

apparatLs in a ROL1o 0o, $EP,abdy 12 £O1T 2011 O0L SIR AR S 8] A Tlow
g a flow of processing of a second” polishing step.
[FIG. 4]

An enlarged sectional view explaining configuration of
an abrasive pad.
[FIG. 5]

A view showing a pad dresser which is an example of a
correction member.
[FIG. 6]

Aview showing a condition where the pad dresser ismounted
on the both surface polishing apparatus.
[FIG. 7]

A view explaining moving direction of a drive mechanism
memper of the both surface polishing apparatus in a polishing
step and in a correction step.

[FIG. 8]

A flow chart showing a flow of processing of a second

polishing step.
[FIG. 9]
A view explaining comparison between an empodiment and

a comparison example.

The Best Mode for Carrying Out the Claimed Invention
[0031]
Hereinafter, a preferred embodiment of the present

inventionwill be explainedindetail with reference to attached
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[FIG 9] A view explaining conparison between an enbodi nrent and a

conpari son exanple. The Best Mde for Carrying Qut the C ained |Invention

[ 0031] Hereinafter, a preferred enbodi ment of the present invention will be
explained in detail with reference to attached _3 figures. D nension,
material, and other specific nuneric values are just exanples for ease of
under st andi ng of the invention and the oresent invention is not limted

thereto ifignetsot heriwes® iSRECifd €d: i dier eanhin cthe rpresents apphisati on and
drawi ngs, sane reference nunerals are denoted to el enents havi ng

subst ant i ahhyiesan®ef U o Ofp LN FGHr akken oto Bfidr s vedundands exipd anation
thereof and an elenent which is not directly related to the present

i nventi onihgeR@t oshOMA i1k the scdirawhpgsc i bA0BZIndt @ik ticst 8RceXpbanat ory
view of a drive mechanismunit of a both surface polishing apparatus. As

shown in RbG odhefwi Ot esurfiace pobishingrapparaddise LR 1ipgtudasa@icarrier
nmounting unit having a sun gear 130 and an internally-toothed gear

(herei naf teawhaber r ednd0 Astabn'ddt ghRal 2 08ak rd4QchoMich o ak pefi@spect i vel y
rotary driven with predetermined rotation ratio and an upper fixed platen

150 and ahbewag kbxgdaptateny 16Qe-whigbrapg Pt EPYrdEhvepidn Opposite
directions sandwi ching the carrier nounting unit. Later described abrasive
pads 200 redundant explanation thereof and an element which is not
directly related to the present invention is not shown in the
drawings.
[0032]
FIG. 1 is an explanatory view of a drive mechanism unit
of a both surface polishing apparatus. As shown in FIG. 1, a
both surface polishing apparatus 100 includes a carrier
mounting unit having a sun gear 130 and an internally-toothed
gear (hereinafter referred to as an “internal gear 140”) which
are respectively rotary driven with predetermined rotation
ratio and an upper fixed platen 150 and a lower fixed platen
160 which are rotary driven in opposite directions sandwiching
the carrier mounting unit. Later described abrasive pads 200
are respectively attached to surfaces of the upper fixed platen
150 and the lower fixed platen 160 facing a glass substrate 110.
A carrier 120 is mounted to be engaged with the sun gear 130
and the internal gear 140.
[0033]
FIG. 2 is an overall view of the both surface polishing

apparatus. The lower fixed platen 160 is provided in a fixed

manner in vertical direction while the upper fixed platen 150
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are respectively attached to surfaces of the upper fixed platen 150 and the
| oner fixed platen 160 facing a glass substrate 110. A carrier 120 is
nounted to be engaged with the sun gear 130 and the internal gear 140.
[0033] FIG 2 is an overall view of the both surface polishing apparatus.
The | ower fixed platen 160 is provided in a fixed manner in vertical
direction while the upper fixed platen 150 14 is enabled to nove vertically

so that the =plpssqsubstdat &ck:1@a10 aopad-driessen -3Q0sekained bypthe
carrier 120 can be sandw ched and pressed by the "abrasive pads 200. 003411

I'n a polighingagtersRAl 860G lis085F {8 QUL-1Whi 1 £ aanpRl 58RHERG-hEiqui d
(slurry) including a loose grain is supplied. A polishing liquid 420 stored

ina Cont%h@?bré%geﬁsb§uEHEiggraE?thEaHngbotixed platen 150 by a punp 430,
used for polishing, collected fromthe |ower fixed platen 160, and returned

to the cqnbaigner 410 to be circulated. A filter 440 for collecting a grain
having a large particle size or waste in polishing is provided at an outl et

of the lower fixgd.platen,if0 gggﬁgngaghsﬁ?n%r9§1éap%Pgdt9u£h@h99@t9iner

410. In a correction step, a ~(cooling water) is used instead of the
Subst rat o AS"SREw Th FIa g 0D e B TS oP T Ror kB hk e hr ovied
A polishing liquid 420 stored in a container 410 is supplied
to the upper fixed platen 150 by a pump 430, used for polishing,
collected from the lower fixed platen 160, and returned to the
container 410 to be circulated. A filter 440 for collecting
a grain having a large particle size or waste in polishing 1is
provided at an outlet of the lower fixed platen 160 or an outlet
from a pipe to the container 410. In a correction step, a
coolant (cooling water) is used instead of the polishing liquid

420.
[0035]

FIG. 3 is a view showing a carrier for a glass substrate.
As shown in FIG. 3 (a), a plurality of small holes are provided
to the carrier 120 having a gear on the outer periphery thereof
on the lower fixed platen 160 and the glass substrate 110 is
retained by the small hole. The carrier 120 is engaged with
the sun gear 130 and the internal gear 140 and if the sun gear
130 is rotated in the direction of an arrow, each of carriers
120 orbits while rotating as a planetary gear in the direction
of each arrow. The sun gear 130 and the internal gear 140 may

be relatively rotated and one or both may be rotated. If speed

of the internal gear 140 differs from that of the sun gear 130,
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to the carrier 120 having a gear on the outer periphery thereof on the

| oner fixed platen 160 and the glass substrate 110 is retained by the snal
hol e. The carrier 120 is engaged with the sun gear 130 and the internal

gear 140 and if the sun gear 130 is rotated in the direction of an arrow,
each of carriers 120 orbits while rotating as a planetary gear in the
direction of each arrow. The sun gear 130 and the internal gear 140 may be

rel ativel y+tr obated aik ane canshot e Y- he r avat ed.cd.frspeeds1 ohet heyi nter nal
gear 140 differs fromthat of the sun gear 130, 15 it is possible to cause

the carrigeak2@ob@nedkly AQdliePtanet arye-oas g@¥§ﬂﬁﬂé-t5b$@Y§E1ehEl?ecoﬂﬁs
possible to efficiently cause the carrier 120 to rotate in high speed if

the internahsegent d4Prisrroi@ted bRadl OpPRSht eslideatd @Re0int Bengun gear
130. [0036] The upper fixed platen 150 is rotated together with the sun

gear 130 amdrtheol puerofixed phatenhhdiis rotaled 40get hee swhtBethe
internal gear 140. In the present enbodinent, the sun gear 130 and the

internal gear 140 are rotated in opposite directions so that the upper
fixed platen 150 and the |l ower fixed platen 160 are rotated in opposite
directionggolene, even if the sun near 130 and the internal gear 140 are
rotated in the sane direction, as long as the carrier 120 carries out

planetary gearrRRVGIERNE £ 1,08 YRR i X68d; pl aten JPQ and riheyk ewernki xed
platen 160 are rotated in opposite directions when seen wth the carrier
120 as a shangdesd.130 and the lower fixed platen 160 is rotated together
with the internal gear 140. In the present embodiment, the sun
gear 130 and the internal gear 140 are rotated in opposite
directions so that the upper fixed platen 150 and the lower fixed
platen 160 are rotated in opposite directions. Here, even if
the sun gear 130 and the internal gear 140 are rotated in the
same direction, as long as the carrier 120 carries out planetary
gear movement, the upper fixed platen 150 and the lower fixed
platen 160 are rotated in opposite directions when seen with
the carrier 120 as a standard.
[0037]
FIG. 3 (b) is a cross-sectional view taken along A-A line
of carrier 120 of FIG. 3 (a). The upper fixed platen 150 can
be moved vertically to the lower fixed platen 160 and the
abrasive pads 200 are provided to polishing surfaces of the
upper fixed platen 150 and the lower fixed platen 160
respectively as shown in FIG. 3 (b). The upper fixed platen
150 and the lower fixed platen 160 sandwich the carrier 120 from

above and below and press the abrasive pads 200 to both the front

and back surfaces of the glass substrate 110. Then, while
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[0037] FIG 3 (b) is a cross-sectional view taken along A-A line of carrier
120 of FIG 3 (a) The upper fixed plater 150 can be noved vertically to the
| ower fixed platen 160 and the abrasive pads 200 are provided to polishing
surfaces of the upper fixed platen 150 and the |lower fixed platen 160
respectively as shown in FIG 3 (b) The upper fixed platen 150 and the

| oner fixed platen 160 sandwich the carrier 120 from above and bel ow and

press thesabrasiy tﬂ?ed§b%991’€78 1le§&1& bﬁci{u@[‘ﬁg a@%?é‘@‘%a&%?@?@ﬁ@f the

gl ass substratée 110. Then, whil 6 supplying the abrasive I'iquid including

a | oose gpakeh dsldd yﬁlan%};o é&e ﬂb@@ﬁéﬁ{yoge%ewa%%@r of, ¢ hengarrier
12C and rotation I n opposite d?rectlons by the upper fixed platen 150 and

the | over rfotté%qoal ah e, e%&?lo pgﬁr%lc%si%n%ugﬁt{?% g;rga&an %etdh 128BRagiye pads

200 are relatively nov sh both t bac surfaces of the

glass subshtabe. 10| 0P8 dorlgdtetléqptllaoSUEﬂ@E;qa%%' L8BL 0. BEPATALUS 40D havl ng

t he above-nentioned con on uses lural it sets, each of the

sets incl % egl@e Vﬁo]é)éfz%aéf'e CllaLEq% ynm&bsﬂa&f gguehﬂ) &wtﬂeaﬂioﬁ@e

abr asi ve pa noves relatively to t l'ass substrate 110 while

the abrasiye bng'guk§aé§§pbkeggﬁ 91208 Used-Lorcpoloshing the main surface

of the glass substrate carried out a urality of times by
stages in yRggimanufacturing step of the glass substrate 110. In the
| at er - descri bed enbodi ment, as a step for polishing the main

The both surface polishing apparatus 100 having the
above-mentioned configuration uses a plurality of sets, each
of the sets including a loose grain included in the abrasive
liquid and the abrasive pad 200 which moves relatively to the
glass substrate 110 while the abrasive liquid is supplied. to
be used for polishing the main surface of the glass substrate
110 which is carried out a plurality of times by stages in the
manufacturing step of the glass substrate 110. In the
later-described embodiment, as a step for polishing the main
surface of the glass substrate 110, two polishing steps, a
preliminary polishing (first polishing) step and a mirror
polishing (second polishing) step, are carried out. In these
steps, configuration of the both surface polishing apparatus
100 has almost same configuration but loose grain included in
the abrasive liquid to be used and composition of the abrasive
pad 200 differ. 1In general, particle size of the loose grain
becomes smaller and the abrasive pad 200 becomes softer in the
latter steps.

[0039]

FIG. 4 1s an enlarged sectional view explaining
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surface of the glass substrate 110, two polishing steps, a prelimnary
polishing (first polishing) step and a mrror polishing (second polishing)
step, are carried out. In these steps, configuration of the both surface
pol i shing apparatus 100 has al nost sane configuration but |oose grain
included in the abrasive liquid to be used and conposition of the abrasive
pad 200 differ. In general, particle size of the | oose grain becones

sl ler andnkhe.abrashvespad 400, 0ac0Rs, SOl e khe pLALLer sleps. [0039)

FIG 4 is an enlarged sectio view explaining 17 ¢ rguration of an

abrasi ve Bady Asfpamof-synihet] 6o168iho such, as, ol yureLhane oc polyest er

is used as t ve pa peci al under the current condition

foaned pobyuret hane.ispref enablor used. Q30L 6l Gogalalohs ansnlar ged

secti onal “vi ew expl-ai ni ng ‘t’he ~“condi tion e abrasive pad before the

p°|i5hi”gp?ﬁgﬁr%@ﬂahgeisaPE§§E¥§bE9du§Q$ i ncl udes a base | ayer 210 having a
a I

nonwoven ric or the € and a nap l'ayer 220 lam nated on the surface
of the basgy,gyer 210. The nap layer 220 includes an inner layer 220a
having a plurality of independent foans 230 and a surface |ayer 220b having

2 opetL10 o, Rl oAn 420 TN RIS T o plptg i hesingt o

shape (sectional "area ereo n omis eco sial | er
tovard ?”E{a%‘&‘i’t'i%}éeéf shde)y 10 the thickness di rectign of the nap.layer 220
and a mnute
abrasive pad 200 includes a base layer 210 having a nonwoven
fabric or the like and a nap layer 220 laminated on the surface
of the base layer 210. The nap layer 220 includes an inner layer
220a having a plurality of independent foams 230 and a surface
layer 220b having an opening of the foam 230. The foam 230 is
formed to have a tear-drop shape (sectional area thereof in the
bottom is large but becomes smaller toward surface layer side)
in the thickness direction of the nap layer 220 and a minute
aperture formed on the surface layer 220b is called a nap hole
230a. Hardness of such an abrasive pad 200 can be adjusted by
the amount of the foam 230 to be mixed in. Moreover, the nap
hole 230a retains a loose grain and can effectively polish the
main surface of the glass substrate 110.
[0041]

FIG. 4 (b) is an enlarged sectional view explaining the
condition of the abrasive pad after the polishing step. In the
abrasive pad after the polishing step, loose grains 240 included
in the abrasive liquid clog in the nap hole 230a and the foam
230. Moreover, due to the pressure given by the upper fixed

platen 150 and the lower fixed platen 160 in the polishing step,
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aperture forned on the surface |layer 220b is called a nap hole 230a.

Har dness of such an abrasive pad 200 can be adjusted by the anmount of the
foam 230 to be m xed in. Mdreover, the nap hole 230a retains a | oose grain
and can effectively polish the min surface of the glass substrate 110.
[0041] FIG 4 (b) is an enlarged sectional view explaining the condition of
the abrasive pad after the polishing step. In the abrasive pad after the

pol i shi ngstepap 109se 9p8iiNs 1240 ael tdedqikgohhe abrasi vg bihauidieh og in
t he nap hol e 2§%a and the foam 230. Mreover, due to the pressure given by

the upper ofi xgd opLatepe 150 and the Jowen fixed phat en-180ci nabbe pplishing
step, 18 the nap layer 220 is deforned in a diagonal direction and w dth

of the apghgu5gpoﬁaggg nap hol g,230@-0n the surface layer of the nap |ayer
220 is narrowed. [0042] If the abrasive pad 200 is in the above-nenti oned

condi tion,rpbhe foam 230 is clogged and the nap layer 220 |loses its
flexibility. Therefore, it becones difficult to carry out accurate mrror

pol i shi ng. 'Vbre@yert,hebeggygﬁiwep%@p hobe 1230, canpot s ebalfe & NeNL 4 oose
grain and the aperture of the nap hole 230a is narrowed, directionality is

gener at edcead&hgoﬁpr@%é & arP2d oSHE fagey e fOrasl vie,\Rad-rbs samoL hed.

cfék?lh
Therefore, polishing rate 1s significant f’ ecreased and it becones

TR oS SO S et ed ool s MY 181059 L, 0 g ocessi 9
accurate mirror polishing. Moreover, because the nap hole 230
cannot retain a new loose grain and the aperture of the nap hole
230a is narrowed, directionality is generated on the abrasive
pad surface and the abrasive pad is smoothed. Therefore,
polishing rate 1is significantly decreased and it becomes
impossible to carry out desired polishing within a
predetermined processing time. Therefore, as explained in the
conventional art, a correction member is used to slide and scrub
the abrasive pad surface to restore polishing ability. However,
in the conventional art, the polishing ability cannot be fully
restored and a period of time for the restored polishing rate
to decrease again is short. Therefore, the pad surface has to
be corrected fregquently by a short span.

[0043]

Therefore, a polishing surface of the abrasive pad 200
is corrected by a method shown below in the present embodiment
to improve polishing efficiency.

[0044]

FIG. 5 is a view showing a pad dresser which is an example

of the correction member. A carrier 310 shown in FIG. 5 (a)
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conventional art, a correction nmenber is used to slide and scrub the
abrasive pad surface to restore polishing ability. However, in the
conventional art, the polishing ability cannot be fully restored and a
period of time for the restored polishing rate to decrease again is short.
Therefore, the pad surface has to be corrected frequently by a short span.
[ 0043] Therefore, a polishing surface of the abrasive pad 200 is corrected

by a met had sm%fq lu%(t'l%nt N PhesENt o %{1%% ‘Eﬁ@tcafﬂéﬁﬁ@@véh@@h'ﬁb' ng

efficiency. [0044] FIG is a VIEM/ShO ng a pad dresser which |s an
exanpl e efigthe correctign l@fﬂw dC@lrr"e'sgrerBl]nQ SB@%{&E&@ 19 has
a configuration which can repl ace he carrier 6 shown G¥ 3 (a) .

That is, EQ‘EﬁEQQ éji@%?aevrlrg}iya aebal ned é)é/r{ﬂa‘r?e alid % gk‘f?r%“&gea gear

on its periphery and may & one configured attac i Xxed grain

330, whi Cth%ﬂ@uaﬁf‘a}gy QPEQéhYﬁggéa%g%@gﬁ{]%%%’bg&dgﬂ%#’“a beth.§op and

bott om of ic core materi a as an erwi se, though

not shown,, ?ﬁ %aifaﬁq %@' ri’uhou%hQ@ﬁQ%S%' Yoi g%o?m%%)?eangh@ott?%f@fe of a

core materi a over, e disc S rairn 0 1s shown,

?2 :{faiﬂggﬁegﬁaohlac g?%%&ﬂaf@%o Q{E‘é‘h%% %ﬁ%s.[ 0%%31%%9 %ﬁ&éﬂ ain 330
peri pher the core ma erla nter of
the core HB&eéﬁgwn§%91é%ra51ve grain may be directly retained on the
surface of a core material. Moreover, although the disc-shaped
fixed grain 330 is shown, an arc-shaped or a rectangular one
may be used.
[0045]

The fixed grain 330 is attached along the outer periphery
of the core material 320. Center of the core material 320 is
a circular hollow space and the fixed grain 330 is not attached
thereto. In the present embodiment, the core material 320 to
which the fixed grain 330 is attached is assumed to be a pad
dresser 300. Although the pad dresser 300 is inserted into a
hollow space of the carrier 310, the pad dresser 300 and the
carrier 310 may be integrated as one. Because it 1s assumed
that there remains the loose grain 240 supplied in the polishing
step in the abrasive pad 200 after the polishing step, 1t is
preferable that the abrasive grain of the fixed grain 330 has
higher hardness than the loose grain 240. For example, a
diamond grain can be used as the abrasive grain.

[0046]

Here, the fixed grain 330 is not provided to the whole

surface of the pad dresser 300. This is because if the fixed
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a circular hollow space and the fixed grain 330 is not attached thereto. In
the present enbodi nent, the core material 320 to which the fixed grain 330
is attached is assunmed to be a pad dresser 300. Although the pad dresser
300 is inserted into a hollow space of the carrier 310, the pad dresser 300
and the carrier 310 may be integrated as one. Because it is assuned that
there remains the | oose grain 240 supplied in the polishing step in the
abrasive pad 200 after the polishing step, it is preferable that the

abrasive grain 9kothe fixedignal n 330 has e Righerehardnessohhanttheel oose
grain 240. For exanple, a dianond grain can be used as the abrasive grain.

[0046) Her@enthes bhxedi gEqIdY 380 dotnd0lnPs ewhded t,o; tihenwhol eq-sysdace of
the pad dresser 300. This is because if the fixed 20 grain 33C is provided

to the whohe §Q&$ﬁ&§1t£6if§ﬂg%ﬂa|TE%E%@or@@e@héHﬁnﬁQﬁ%%%%% pad 200ngenes into
contact with the pad dresser 300 becones too l'arge. Therefore, the pad

dresser 30Q c¢apnety Ps,&phatked fomar d,d g%cﬁtzro@SiaYl% pad 200;and.eofpection of

the pad surface of the abrasive pad 200 cannot be achieved. Mboreover,

there i s gacadyantage b feduict)on,ofemaberialg coshyopf ddeadhaspod grain or

the |i ke because the whol e surface of e pad dresser 3CC does not need to

be Coveregogﬁobg§,fﬁﬁé¥E ﬂg%ﬁpaé%g g%ggf%% {%H&é%%on&ﬂ?ﬁé@%%ﬁa@fc59€

position of the pad dresser 300 i xed grain. 330 is provided may

be equal te Qﬁetﬁﬁéﬁng grain or the like because the whole surface of
the pad dresser 300 does not need to be covered by the fixed
grain 330.
(0047]

Further, thickness of the position of the pad dresser 300
where the fixed grain 330 is provided may be equal to or thicker
than the glass substrate 110 shown in FIG. 3 (b). The reason
why such a thickness is required for the pad dresser 300 is that
this raises correction ability of the pad dresser 300. 1In case
of the both surface polishing apparatus including the upper
fixed platen 150 and the lower fixed platen 160, the thicker
a processing target is, the easier it becomes to process because
bending strength of the target becomes stronger. Same 1is
applied to a case where the upper fixed platen 150 and the lower
fixed platen 160 are corrected and the thicker the pad dresser
300 becomes, the more the correction ability is improved. That
1s, a wave generated by processing a thin processing target such
as the glass substrate 110 can be reduced by processing a target
which is thicker than the processing target.

[(0048]

The correction surface of the pad dresser 300 thus
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than the gl ass substrate 110 shown in FIG 3 (b) . The reason why such a
thickness is required for the pad dresser 3C0 is that this raises
correction ability of the pad dresser 300. In case of the both surface
pol i shing apparatus including the upper fixed platen 15C and the | ower
fixed platen 160, the thicker a processing target is, the easier it becones
to process because bending strength of the target becones stronger. Sane is

appl i ed t Q.2 rGasewhere i heupper ffxad Jlateny 1594and thedsower fixed
platen 160 are corrected and the thicker the pad dresser 300 becones, the

nore the connectiopa@bidd b¥oksabAPrOVed. yJIhat 1,84 81WaNE ganenat eds by
processing a thin processing target such "~as the glass substrate 110 can be

reduced by REQCESSLNG 18 cLAr 083 ar%f&ééd gei&m obhap dhgepnocessi ng target.
[ 0048] The correction surface of the pad dresser 300 thus 21 configured

with sucha.thiekness ¢ ?gﬂHQQiSH%L%Q?ﬁ%&i%§h§m03€$ﬁ§£¥ecﬂﬁdpgggspiﬁgided to

t he upper fixed pl aten 0O and t ower fixed aten 160 are presSed to

each ot her, sl.icd i o] nt .i.s..S Le i npc S hness of
ol 1 shi ng e e LBt Ok ol e Dk O S e e

[ 0049] FI@@O§9@b) is a view showi ng that the pad dresser 300 can be
repl aced by thé carrier 120. When polishing the glass substrate 110, the

o ™ RS e D g e s L
> (a) naybgeﬂéﬂT%6§aE%y the carrier 120. When polishing the glass
substrate 110, the carrier 120 may be used as a planetary gear
and when correcting the abrasive pad, instead of the carrier
120, the pad dresser 300 shown in FIG. 5 (a) may be used as a
planetary gear.
[0050]

FIG. 6 1s a view showing a condition where the pad dresser
is mounted on the both surface polishing apparatus. FIG. 6 (a)
is a plan view and thus the carrier 120 of the glass substrate
110 whichis apolishing target canbe replaced by the pad dresser
300.

[0051]

FIG. 6 (b) is a cross—-sectional view taken along X-X line
of the pad dresser 300 of FIG. 6 (a). When the abrasive pad
is corrected, the pad dresser 300 which replaced the carrier
120 is sandwiched between the upper fixed platen 150 and the
lower fixed platen 160 to which the abrasive pad 200 is provided,
similarly to the case of polishing. Then, the abrasive pad 200
provided to the upper fixed platen 150 and the lower fixed platen

160 and the fixed grain 330 of the pad dresser 300 are pressed
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pl anetary gear. [0050] FIG 6 is a view show ng a condition where the pad
dresser is nounted on the both surface polishing apparatus. FIG 6 (a) 1is
a plan view and thus the carrier 120 of the gl ass substrate 110 which is a
polishing target can be replaced by the pad dresser 300. [0051] FIG 6 (b)
is a cross-sectional viewtaken along X-X line of the pad dresser 300 of
FIG 6 (a). Wien the abrasive pad 1is corrected, the pad dresser 300 which
repl aced the.ganr heher1204i $1$@ndWi ched between the upper fixed platen 150
and the Ilower fixed platen 160 to which the abrasive pad 200 is provided,
simlarlypgsphe case of polishing. Then, the abrasive pad 200 provided to
t he upper flxed pl aten 150 and the | ower fixed platen 160 and the fi xed

grain 330 of theepad Aressen 300 BrGopEESed 122,40 10a0h: athesrandhe! i d.

[0052] Here, according to a typica Iguration o- the present

embodi mentyphelhakhye f@l’%}ﬁﬂv@“r{&ﬁfr{gogﬁfectt@%nagfa&&é’%b&%%l%%o pa@nghd he

carrier 120 in the polishing step relative noving direction of the

abrasive gq 200 and. the 1%11% RS oﬁPthg délé?e Col %gg@gvétﬁ@v%g in

different directions, or relative otatlon ction o e sun gear 130

and the | nierag;ogear 4404011\ ROl NG %eaggd beekekal syg rotation

direction e sunh gear nt er nal In the correction

the correction step are in different directions, or relative
rotation direction of the sun gear 130 and the internal gear
140 in the polishing step and the relative rotation direction
of the sun gear 130 and the internal gear 140 in the correction
step are in opposite directions. Thus, it becomes possible to
efficiently correct the pad surface of the abrasive pad 200.
[0053]

FIG. 7 is a view explaining moving direction of a drive
mechanism member of the both surface polishing apparatus in the
polishing step and in the correction step. Here, because the
upper fixed platen 150 and the sun gear 130 are joined in the
both surface polishing apparatus 100, the upper fixed platen
150 is rotated in the rotation direction of the sun gear 130.
Moreover, because the lower fixed platen 160 and the internal
gear 140 are joined, the lower fixed platen 160 is rotated in
the rotation direction of the internal gear 140. Further, the
abrasive pad 200 is rotated in the rotation direction of each
of the fixed platens 150 and 160 to which the abrasive pad 200
1s attached.

[0054]

FIG. 7 (a) is a view showing relative moving direction
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step are in opposite directions. Thus, it becones possible to efficiently
correct the pad surface of the abrasive pad 200. [0053] FIG 7 is a view
expl ai ning noving direction of a drive mechanism nenber of the both surface
pol i shing apparatus in the polishing step and in the correction step. Here,
because the wupper fixed platen 150 and the sun gear 130 are joined in the
both surface polishing apparatus 100, the upper fixed platen 150 is rotated
in the rotation direction of the sun gear 130. Moreover, because the | ower

fixed platent460,8pdsthe bgéeéﬂﬁHjquﬁﬁn%éQ:%EﬁijJ@%Qst&ﬁ%ehoﬂﬁrtﬁéxed
platen 160 is rotated in the rotation direction of the internal gear 140.

Further, theisabrhasisyepad;g00yks 69&§E§Qg'§téﬁe retafion,di rectionyof each
of the fixed pl at ens 1?0 and 160 ?o whi ch” t he abrasive pad 200 is attached.

[0054] Fl Guppeld) rise@ WigWeshowsfg riel ative: hRving gbﬁﬁgékgﬂoc@@lgé t he
abrasive pad and the carrier (g-ass substrate) in the polishing step. In

the pol i Shiingcstep, khet B8 8uR.988Eq1800 bUBPEChI XEd:pbaLene150),bg ot ated
in countercl ockw se dlrectlon e ab ra5|ve pad 200 provided to the upper

fixed plahenclS@shs;Eofat gdodnf he sang d %%ka%n andqt pgecatFi gLy - 20
orbits counterclockwise wth the sun gear 13 as thé center of the orbit

whil e bei ngroraled ghackise. MLgoyery thesuhnennahogear, 0. (Lover fixed

platen 160) is rotated clockwise at this tine t he abrasive pad 200
provided ¢ the lower fixed peing rotated clockwise. Moreover, the

internal gear 140 (lower fixed platen 160) is rotated clockwise
at this time and the abrasive pad 200 provided to the lower fixed
platen 160 is rotated in the same direction. Therefore, moving
direction of the glass substrate 110 is (assuming that the lower
fixed platen 160 is a standard) one obtained by overlapping the
counterclockwise rotation component by the orbit and repetition
component in radial direction by rotation.

[0055]

FIG. 7 (b) is a view showing relative moving direction
of the abrasive pad and the pad dresser (fixed grain) in the
correction step. In the correction step, relative moving
direction of the abrasive pad 200 and the pad dresser 300 is
opposite to (different from) the direction in the polishing step.
That 1is, in the correction step, the sun gear 130 (upper fixed
platen 150) is rotated clockwise. Then, the abrasive pad 200
provided to the upper fixed platen 150 is rotated in the same
direction and the pad dresser 300 is rotated counterclockwise
while orbiting around the sun gear 130 clockwise. Moreover,
at this time, the internal gear 140 (lower fixed platen 160)

is rotated counterclockwise and the abrasive pad 200 provided
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platen 160 is rotated in the sanme direction. Therefore, noving direction of
the glass substrate 110 is (assunmng that the lower fixed platen 160 is a
st andard) one obtai ned by overl apping the counterclockw se rotation
conponent by the orbit and repetition conponent in radial direction by
rotation. '0055] FIG 7 (b) is a view showing relative noving direction of
the abrasive pad and the pad dresser (fixed grain) in the <correction step.

|0 the conLeehLon.aeh. Ll ALlue, TRyl ng . diseet Lan.of Lhe abrastye,pad 200

and the pa resser 3 opposite erent fro Irection in

(Upper. 114602 P aban” 10)°1 €9 00 e bkw 26,2 Thoh *The ‘Zhrast e pad

(upper fix plratén oCKkw se. rasive pad 200

provi ded g LhuBPenati Xed pLaten: 19015 Jotated b, the sane, i fection and

t he pad dresser O 1s rotated counterclockwi se  whil e around the

sun gear I i , reover at this ti ,_.t.he Ln nal -40
(1 oner fi%gga%PE@S%Q%SSf%gpglpgng%aﬁgggH 8?8&%%Tﬁféecgnﬁg?ﬁgtgﬁfgg?ve pad
200 provi .24 to the.lower fixed platen 160 i.s_-rot i ane
dirent s onotrerat orbet kS SRt i Techi OrTar: FhechrAge ubSEt BteT1 1o 1 s
(assum ng b%%% the lower fixed platen 160 is a standard) one obtained by
overlappiﬁg thé cl ockwi se rotati on conponent by the orbit and repetition

conponent in radgial _direction rotation. %005 ] Accordi .to the
above- nent i oned ¢6R |689aﬁ¥anR%t 2 %%%H%%n% ST Iéx¥%g'ﬁfgg%ophe %Elative

movi ng d'%%%%h%g ﬁgséfgie todiffer the relative moving direction of the

abrasive pad 200 and the glass substrate 110 in the polishing
step and relative moving direction of the abrasive pad 200 and
the fixed grain 330 in the correction step. Especially,
focusing on the rotation component enables to cause moving
directions in the polishing step and the correction step to be
opposite to each other. Therefore, to disperse directionality
(fold of the surface structure or clogging) generated on the
nap layer 220 of the abrasive pad 200 in the polishing step
enables to correct retention force of the pad surface and to
sufficiently restore polishing ability and flexibility.
Moreover, because physical structure in polishing direction is
not weakened by the correction step, retention force of the
loose grain is not decreased.

[0057]

Thus, efficiently correcting the surface condition of the
abrasive pad improves polishing efficiency and as a result
improves production efficiency.

[0058]

[Embodiment]
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abrasi ve pad 200 and the glass substrate 110 in the polishing step and
relative noving direction of the abrasive pad 200 and the fixed grain 330
in the correction step. Especially, focusing on the rotation conponent
enabl es to cause noving directions in the polishing step and the correction
step to be opposite to each other. Therefore, to disperse directionality
(fold of the surface structure or clogging) generated on the nap |aver 220

of the abrasive.pad;200.LD Lhe RAJBNAG slep nalabl &g, [0, Latheeh betent! on

force of the pad surface and to u ciently restore polishing ability and

flexibility. 16—;1'\@ COMEIL Recayse aof}éééér?ééiétcﬁir'&é“{@ J«ﬂi?ﬂ"t jﬁgé‘i ?QeQEE€Cti on is

not weakene y the correction step, retention force o oose grain is

not decreasedn iG>tk ThUS s o8ILLF1epL] Y oprTech ! naLhe, SUL! 36e eondut! on of

the abrasive pad inproves polishing e ciency and as a result 1 nproves

product | onef 1 1 ency, - (80581, ] Epbor 0t | 25, Her gLt oo can eabgdi ment of

a manufacturing ass su or a magnetic disc to which

the present,.jentignd o.appLied WLl be; expl al ned.., Hhe, gl.agsg substr at e

for a magnetic disC an e gh I'ScC are actured as a nagnetic

di sc havi ng a RE%Q%&%%&%%?h?rﬁrﬁtso‘{%‘sPéem?aio-me?%érg%ﬁ?,g ' Sctﬁl-ﬁgg?ésgi amet er

6nmm out si de di'aneter kness pl a mm) -inch
disc (i nn%rf ;915‘9@%%871%) ,Ogtls.l —%nch disc {(inner diameter 7mm, outside

diameter 27.4mm, thickness of plate 0.381mm), ora l.8-inch disc
{(inner diameter 12mm, cutside diameter 48mm, thickness of plate
0.508mm) . Moreover, the glass substrate and the disc may be
manufactured as a 2.5-inch disc or a 3.5-inch disc.
[0059]

(1) Shaping step and wrapping step

In the manufacturing method of a glass substrate for a
magnetic disc according to the present embodiment, surface of
aplate glass was wrapping processed (ground) to produce a glass
base material. Then the glass base material was cut to produce
a glass disc. Various types of plate glass can be used as the
plate glass. The plate glass can be manufactured by a
heretofore known method such as a press method, a float method,
a down-draw method, a redraw method, and a fusion method with,
for example, molten glass as a material. Among these methods,
if press method is used, the plate glass can be manufactured
at a low cost. Amorphous glass or glass ceramics (crystallized
glass) can be used as material of the plate glass.
Aluminosilicate glass, soda lime glass, boronsilicate glass,

or the like can be used as raw material of the plate glass.
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di ameter 27.4mm thickness of plate 0.381nm , or a 1.8-inch disc (inner

di aneter 12nmm outside dianeter 48mm thickness of plate 0.508mm.

Mor eover, the glass substrate and the disc may be nanufactured as a
2.5-inch disc or a 3.5-inch disc. [0059] (1) Shaping step and wrapping step
In the manufacturing nmethod of a glass substrate for a magnetic disc
according to the present enbodi nent, surface of a plate glass was w apping

processed ggi %‘i@(ﬂgt o Qrmé%oaf 91'0%%5%19§§,e \;a%%@émm% tﬁssgl ass base

material was cut to produce a glass disc rious types of "plate glass can

be used agt Bsefek%@%g Lass. béwgugé ale 9l pss gﬂem9gﬁggpug@9%+f%€9e%

her et of ore known such as a press net ho a down-draw

met hod, a edraw g}?&)b@ge é‘“(? 854 sl Iggeééﬁ%wat glggn Pl gay IRGtEN

a
glass as a materi Anong it pr nethog I's used, "the

bl ate. gl assean he mmautactueeds at pasLou oSty ADEBhoUs.ghass or ol ass

ceram cs (c sta ass) can be Used as raterr al e plate gl ass.
AIu_nlnoswlb%@]e gl ass, soda linme glass, boronsilicate glass, or the like
can be used as raw material of the plate glass. 26 Especially, as the

amor phous ol assralyInasidiicae gl Asaccan he areharably wsed becayse it

can be chem cal can’ provi ass substra

g ACCIPE oo HPSLLEC B S e Lt et gnicaubat ok enoth
and body molds to obtain a plate-shaped amorphous glass. Here,
as the aluminosilicate glass, chemical strengthened glass
including; 58 to 75 percent by weight of SiO;; 5 to 23 percent
by weight of Al,0;; 3 to 10 percent by weight of Li,0, and 4 to
13 percent by weight of Na,0, was used.

[0061]

Next, both main surfaces of the plate glass was wrapping
processed to make a disc-shaped base glass material. The
wrapping process was carried out by an apparatus for both
surfaces wrapping using planetary gear mechanism and alumina
system loose grain. Specifically, wrapping platen was pressed
both from top and bottom of the plate glass, grinding fluid
containing loose grain was supplied on the main surface of the
plate glass, and they were relatively moved to carry out the
wrapping process. By this wrapping process, a glass base
material having smooth main surface was obtained.

[0062]
(2) Cutting step (coring, forming, chamfering)
Next, using a diamond cutter, the glass base material was

cut and a disc-shaped glass substrate was cut out from the glass
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was cast into disc-shape by direct press using upper, |lower, and body nolds
to obtain a plate-shaped anorphous glass. Here, as the alumnosilicate

gl ass, chem cal strengthened glass including; 58 to 75 percent by wei ght of
Si02; 5 to 23 percent by weight of A1203; 3 to 10 percent by wei ght of

Li 20, and 4 to 13 percent by wei ght of Na20, was used. [0061] Next, both
mai n surfaces of the plate glass was wapping processed to make a

di sc- shap%qsgaﬁ%tgt%i ma gLt al nsThe o Weapphig; PLOCESSnYRS G111 edaqut by an
apparatus for both surfaces W apping using planetary gear mechani sm and

al um na %}ﬁ%%b@@&@agr@fheér&%tﬁteceéwerVtt@pc@tét%lels%tgeb@%a@ée@éed bot h
fromtop and bottomof the plate glass, grinding fl'uid containing |oose

grain was r3uppl hedcgn;the jmain S%ﬁ%@%@a@% th%orﬁhgﬁe gl aggen and; fhey were
relatively noved to carry out the wrapping process. By thi s wrappi ng

rocess ned.
Po06o) (25 T e T S L B A o

cutter, tQ%rgr §6uﬂésﬁyg§téﬁégbg$ﬁ rifigtap ﬁg£?00§@ PQ%Q% %&95trate

was cut out materi a u5| g rical

di anmond dril hffggnglggggeggl?fg@ﬁé%grngg?hgitpggﬁenter of the glass

substrate to orma toric glass Stra cor Then, inner
C|rcunferq@g% ?dge surface and outer circunference edge surface were ground
by a dia grinder to carry out predeterm ned

(3) Second wrapping step

Next, on both surfaces of the glass substrate thus
obtained, second wrapping process was carried out in a similar
manner as the first wrapping step. By carrying out the second
wrapping process, it is possible to remove minute convex or
concave shape formed on the main surface in the cutting step
or edge surface polishing step, which are precedent steps, in
advance and it becomes possible to finish following polishing
step of the main surface in a short period of time.
[0064]

(4) Edge surface polishing step

Next, by brush polishing method, the outer circumference
edge surface of the glass substrate was mirror polished. At
this time, slurry including cerium oxide abrasive grain (loose
grain) was used as polishing grain.
[0065]

Then, the glass substrate after edge surface polishing
step was cleansed with water. By this edge surface polishing
step, the edge surface of the glass substrate was processed to

have a mirror surface condition which can prevent separation
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chanfering process (formng, chanfering). [0063] (3) Second w apping

Next

, on

both surfaces of the glass substrate thus obtained, second

step

wr appi ng process was carried out in a simlar rmanner as the first wapping
step. By carrying out the second wapping process, it is possible to renove

m nut e convex or

step

or

edge surface polishing step, which are precedent steps, in

concave shape fornmed on the main surface in the cutting

advance

and 1t Degomes parshbl soto. {10k sh folang polishing, sten. gt s gmi n

Next

the gl ass

00651 Thon “CRG gl des Snarr,

, by

ort period o ge surface po

bstrate was mrror

Ing step

Qgg%h Pald s Wagﬁﬁﬁo%boéﬁ%gg@ﬁ%%k{;ﬁgWi%%’&%esc?ee&%%sse“r{f’f‘ce of

1s tine, urry 1 nc

i99°8s t&{eaiig}lewoyé %%e%sﬁgo%]!c%@ienﬂhgfgi

strat er edge surface poll's

udi ng

n.

Ing step was

I d w ) ' li_shi : d f
cleansed with vater, By Lhis. edge surface Bolishiug,. steny the adge,surface

of the glas

t'e 'wasS proces

whi ch can ggﬁgggg-separation 28 of sodium or potassium Especially,

i nner cirgu

in

plurality o

tol er

q@§%6ir circularity of the inner hole even in a case where
, bout 200 to 300, substrates were | am nated and

(5) Main surface first polishing step

As amain surface polishing step, the first polishing step
was performed. The first polishing step is mainly aimed at
removing crack or distortion remaining on the main surface after
the above-mentioned wrapping step. Inthe first polishing step,
main surface was mirror polished by the both surface polishing
apparatus which includes a planetary gear mechanismusing a hard
resin polisher. As a polishing liquid, cerium oxide abrasive
grain was used. Surface roughness of the glass substrate main
surface after the first polishing step was; arithmetic mean
roughness Ra = 0.8 nm, maximum height Rv = 10 nm.

[0067]

The glass substrate after the first polishing step was
sequentially dipped in cleansing tanks of neutral detergent,
pure water, and isopropyl alcohol (IPA) to be cleansed.
[0068]

(6) Main surface second polishing step

Next, second polishing step was performed as the main
surface polishing step. The second polishing step was the
above-mentioned polishing step and was aimed at finishing the

main surface to have a mirror surface.
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surface condition

t he

erence edge surface was in a good condition without decrease
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pol i shed. [0066] (5) Main surface first polishing step As a main surface
polishing step, the first polishing step was perforned. The first polishing
step is mainly ainmed at renoving crack or distortion remaining on the nain
surface after the above-nentioned wapping step. In the first polishing
step, main surface was mrror polished by the both surface polishing

appar atus which includes a planetary gear nechanismusing a hard resin
polisher.[6@6@Jpolishing | iquid, ceriumoxide abrasive grain was used.
Surface roughnéss of the glass substrate main surface after the first

pol i shing step Pé‘gfiéi 15ﬁriist Bl ”shB%??”&%ﬁo@agf & Iisrﬂqaék% hei ght

Rv = 10 nm [00 e glass substrate after the first po ng step was
tial ' L ' f . - ter,
and T Sopr Gpy P &1 Bohor { TBay 18" be I eataca. CUEORGET Cr MR °2irT g6 second
Li shi , Li shi . )
Pol1s '“ggﬁieeq;la!\ﬁéuﬁ%gﬁg, R%e'?nzg@!xpéllﬁé;ﬁ&)lé’i@éd BSELQY, . ecaes%%ffs}q@rll

surface polishing step. e seco pol'ishi'ng step was ove- nenti oned

o) |51 RGBS MRS ARG 3 E 051 Pos1 e R, B sl biveya 1o
second pol|,shiNg S8R N £a5& A 26aLEXLNY O RYISHINGa8T200 to the

upper fixed platen 150 and the lower fixed platen 160 first (Step

S400). As the abrasive pad 200, a soft resin foam polisher

having an Asker C hardness of 75 was used.

[0070]

Next, an 1initial correction step for polishing the
surface of the abrasive pad 200 was carried out by use of the
pad dresser 300 (Step S410). The initial correctionwas carried
out because a pad simply attached to the fixed platens lacks
flatness and smoothness.

[0071]

Subsequently, the polishing step was carried out and
several tens of batches of glass substrate surfaces were
polished (Step S420). Coloidal silica having a particle size
of 20 nm, which was smaller than the cerium oxide grain used
in the first polishing step, was used as the loose grain.
[0072]

Then, to correct smoothness of the abrasive pad 200
decreased in the polishing step, the correction step of the
fixed platen was carried out between batches of the polishing
step by use of the pad dresser 300 and the coolant (Step S430).

The correction step was carried out for 30 minutes with
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the gl ass substrate, the above-nentioned both surface polishing apparatus
i ncluding a planetary gear mechanismwas used to carry out an attaching
step for attaching the abrasive pad 200 to the wupper fixed platen 150 and
the lower fixed platen 160 first (Step 3400). As the abrasive pad 200, a
soft resin foam polisher having an Asker C hardness of 75 was used. [0070]
Next, an initial correction step for polishing the surface of the abrasive
pad 200 was carried out by use of the pad dresser 300 (Step S410). The
initial cBFPé%F?éH%)d@l%zr Péd10Bukapeedusetatpad SPAPHyCht tARhEHEED t he
fixed platens | acks flatness and snoot hness. [0071] Subsequently, the

pol i shi ngP$BER WAS <arififed 86FcandsS BaVetared eHOWH FdtlcREstBE gPrees
substrate surfaces were polished (Step S420). Col oidal silica having a
particle $i¥ed RN A0 whhehl auesr §hgPPerlaham % BRI GRPdel §¥ai n used
in the first polishing step, was used as the |oose grain. [0072] Then, to
correct sAbgt ApRsGirae HRradiVel padh 200 R ricdssdsPnwehe HOTESRTng st ep,
the correction step of the fixed platen was carried out between batches of
the polishiiydiseepipy eRRODTLE he pad Hriexseror300 Hil PORé sEéaPanteR St ep
S430) . The correction step was carried out for 30 mnutes with 30
processi ngO®8Pght of 100 kg and rotation speed of the fixed platen of 20

rpm Here, as nentioned above, all of the upper
The glass substrate after the second polishing step was

sequentially dipped in cleansing tanks of neutral detergent,
pure water, and isopropyl alccochol (IPA) to be cleansed. Here,
ultrasonic wave was applied to the tanks.

[0074]

[Evaluation]

As a comparative example to the above-mentioned
embodiment, all of the upper fixed platen 150, the lower fixed
platen 160, the sun gear 130, and the internal gear 140 in the
correction step were rotated in the same direction as in the
polishing step. The processing weight, rotation speed of the
fixed platen, and processing time were the same as those in the
embodiment. FIG. 9 is a view explaining the comparison between
the embodiment and the comparative example. FIG. 9 (a) 1is a
view explaining polishing speed according to the embodiment,
FIG. 9 (b) is a view explaining polishing speed according to
the comparative example, and FIG. 9 (c) is a view comparing micro
wave in the embodiment and the comparative example.

[0075]
In FIG. 9 (a) showing the embodiment, polishing rate rose

in the first few batches and decrease in the polishing rate
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fixed platen 150, the lower fixed platen 160, the sun gear 130, and the
internal gear 140 in the correction step were rotated in a direction
opposite to the direction in the polishing step. [0073] The gl ass substrate
after the second polishing step was sequentially dipped in cleansing tanks
of neutral detergent, pure water, and isopropyl alcohol (I1PA) to be

cl eansed. Here, ultrasonic wave was applied to the tanks. [0074]

[ Eval uation] As a conparative exanple to the above-nentioned enbodi nent,

all of thétappef Fi5@d tprateAt15thtdhe FoREFaryxerl thpsat &R H60, 7t He) sun gear
130, and the internal gear 140 in the correction step were rotated in the
sane di reéfPyalREs Ghe t RePpbR T sHE nGrsfeg e, THE %r ﬁeéégﬁh@w@a@ﬁt ket ati on
speed of the fixed platen, and processing tine were the sanme as those in
the enbodFRERBSCHI & D F@eaSQFégrexplaining the conparison between the
enbodi nent _and the conparative exanple. FIG 9 (a) is a view explaining

pol i shing [8F6&d according to the enbodinent, FIG 9 (b) is a view
expl ai ni ng polishing speed according to the conparative exanple, and FIG 9
(c) is a view cbhpasi mEwieed thare the t Relérboabnemteantcthe 1BonpPat ati ve
exanple. [0075] In FIG 9 (a) show ng the enbodi nent, polishing rate rose

in the fiFEPoflefiebatzh&@srdridrdat pbage Pacehee putVighd 9§ reaitd on3inst i t ed

after the fifth batch. Contrary to t: is, in FIG 9 (b)
polishing step and in the correction step differed and therefore

clogging in the nap hole was effectively removed and physical
structure in the polishing direction was not weakened. That
is, it is assumed that the polishing rate rises in the first
few batches of the polishing step as loose grains are filled
in the nap hole. Then, it is assumed that once the loose grains
filled in the hole are abraded, the polishing rate is decreased
again. On the other hand, in the comparative example, it is
assumed that in addition to the fact that clogging in the nap
hole was not removed, physical structure in the polishing
direction was weakened and retention force of the loose grain
was lost from the beginning (not restored) and therefore the
polishing rate kept decreased.

[0077]

Moreover, in FIG. 9 (c), distribution of root-mean-square
roughness Rg of micro wave in the embodiment and in the
comparative example are shown. According to FIG. 9 (c), more
micro waves of Rg are found in the embodiment than the
comparative example and it is possible to confirm that mirror
polishing is more effectively carried out in the embodiment.

[0078]
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showi ng the conparative exanple, the polishing rate kept decreased fromthe
start. [0076] It is assuned that the polishing rate rose in the enbodi nent
as nentioned above because noving direction in the polishing step and in
the correction step differed and therefore <clogging in the nap hole was
effectively renoved and physical structure in the polishing direction was
not weakened. That is, it is assuned that the polishing rate rises in the
first few batches of the polishing step as |oose grains are filled in the
nap hol e. Then, 5 is.assunmed that once the Ioose grains filled in the hole
are abraded, thé bollgﬁﬁWﬁf%%u%aﬁgp f&égbdsf%ba|n On the other hand, in

t he conparatlve exanple i assuned .that in additio 0. the fact that
cloggi ng in theR&p qﬂﬂmgfﬁéssﬁéﬁnﬁéﬁﬁﬁéﬂg PhysT u%ﬁﬁ' 5PuFé the
polishing direction weakened and retention force of the qus rain

was | ost FPBﬁFFﬁEebegra??nd*ﬁﬂﬁc%%SFEFEH?tEﬁHlFﬂeﬂgﬁbr§OPHECtB8Iﬁ% ing rate
kept decreased.  ; 0077] Nbreover in FIG , distribution of

r oot - neanpgﬁﬁéFéngﬁﬁﬂﬁﬁﬁég SRGCot %ﬁ?ﬁqgﬁﬁﬁ@én@hs%%%l@ﬁﬁ&&ﬂﬁﬁﬁ?l%ﬁﬁF?n t he
conparatlvgdg npl e are shown, Accordln% to FIG 9 (c), nore nlcro waves of
Rq are fofl Fn Hh@osrBadrRent - EhaR T Ocoftpat et We Nexdmmpred ant+1i s

possible to confirmthat mrror polishing is nore effectively carried out
in the enﬁgﬁmﬁﬁﬁ% st{qﬁgqﬂqupg salt. The chemical strengthening salt

was thrown into a container for salt infusion and was heated
and molten by an electromagnetic wave generator.
[0079]

Thus, lithium ion and sodium ion in the glass substrate
were replaced by sodium ion and potassium ion in the chemical
strengthening solution and the glass substrate was
strengthened.

[0080]

The glass substrate after the chemical strengthening
process was dipped into a water tank of 20°C to be rapidly cooled
down and was kept in the tank for about 10 minutes. Then, the
glass substrate after the rapid cool down was dipped in
concentrated sulfuric acid heated to about 40°C to be cleansed.
Moreover, the glass substrate after cleansing by the sulfuric
aclid was sequentially dipped into tanks of pure water and
isopropyl alcohol (IPA) to be cleansed.

[0081]

As mentioned above, by carrying out the wrapping step,
the cutting step, the chamfering step, the edge surface
polishing step, the first and second polishing steps, and the

chemical strengthening step, a flat and smooth glass substrate
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Chem cal strengthening step Next, chem cal strengthening was conducted to
the glass substrate. The chem cal strengthening was conducted by preparing
nowder chem cal strengthening salt including m xture of 60% of potassium
nitrate and 40% of sodiumnitrate as solid chem cal strengthening salt. The
chem cal strengthening salt was thrown into a container for salt infusion
and was heated and nolten by an el ectronagnetic wave generator. [0079]

Thus, lithiumion and sodiumion in the glass substrate were replaced by
sodiumion and potassiumjon in the chem cal . strengthening solution and she
gl ass subgF?éFeHﬁﬁgmgﬁf%éﬁﬁfﬁ@ﬁé&@g[gégg}rTﬂédél¥s§g§u8§%?gpggafter t he

chem cal it&@gqthening process was di pped into a water tank of 20C to be
rapidly c & down and was kept in the tank for about 10 m nutes. Then,
the gl ass substr?te after tge rapid %ool down was di pped in concentrated
sul furic acid héat ed®B8e5b6uf 146C 0 bR EFEARSed P Mor eover, the gl ass
substrate after cleagnsing by the sulfuric acid s sequentially dipped into
tanks of pure mépeﬁggﬁﬂe%F ﬁﬁﬁ&ﬁyﬁnﬁﬁBSHBE ?FP%}T%X'b@ cP 5n@@8¥6f6§81] As
ment i oned .above, b arrying out the_w apping step, the cutti step, the
chant er i nd S8epin Had Bl 6 Sarravese poLPEn| hS8PER T LPRe TA5 5t PaRGYLaG0N

pol i shing steps, and éhe chem cal strengthening step, %_fLat and snpoot h
gl ass substyrafPerpendicular magnetic recording Iayer inc uding CoCrPt

base alloy, a protection layer including carbon hydroxide, and
a lubrication layer including perfluoropolyether were
sequentially deposited on both surfaces of a glass substrate
obtained through the above procedures to manufacture a
perpendicular magnetic disc. Here, the present configuration
1s an example of a configuration of a perpendicular magnetic
disc. However, the above example may include a magnetic layer
or the like as a longitudinal magnetic disc.

[0083]

A preferable embodiment of the present invention has been
explained with reference to attached figures. However, it is
needless to say that the present invention is not limited to
the embodiment shown here. Aswill be understood by the skilled
persons, various modifications and variations of the present
invention are possible in the 1ight of the scope of the subjoined
claims and therefore all the modifications and variations fall
within the technical scope of the present invention.

[0084]
The present invention can be used for a manufacturing

method of a glass substrate for a magnetic disc.
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33 for a magnet-c disc having high rigidity was obtained . 0082] 8)
Magneti c di sc manufacturing step An adherent |ayer including G alloy, a
soft magnetic |layer including CoTaZr base alloy, a foundation |ayer
including Ru, a perpendicular nmagnetic recording |layer including CoCrPt
base all oy, a protection |ayer including carbon hydroxide, and a

| ubrication | ayer including perfluoropol yether were sequentially deposited
on both surfaces of a glass substrate obtained through the above procedures
to manuf alfareld CperPefdiiéul ar magnetic disc. Here, the present
configuration is an exanple of a configuration of a perpendicul ar nagnetic
di sc. However, the above exanple may include a magnetic |layer or the |ike
as a longitudinal nmagnetic disc. [CC831 A preferable enbodi nent of the
present i AventiOfeRas Asder 1nept Eice@IvA ¢ hap eferice tcol af RathELFigur es
However, it is needless to say that the present invention is not limted to
t he enbodPAEAt CERBWAShABEE. As wi |l be understood by the skilled persons,
various nodifications and variations of the present invention are possible
in the |ight ofat ROlsEdgadof sthe sifbj opreRLYENE M RAd1EREPEf of ed@ald t he
nodi fications and variations fall wthin the technical scope of the present
i nvent i oniNFODEANITRe esenorahveRtitofrceart belasedspbptaaran@dct ¥ti ng

met hod of a glass substrate for a nagnetic disc.
abrasive pad having a nap layer for polishing a main surface

of the glass substrate and for relatively moving the glass
substrate and the abrasive pad to polish the glass substrate;
and

a correction step for causing a correction member having
a correction surface, to which a polishing grain is fixed, to
be in contact with a surface of the abrasive pad which polished
the glass substrate and for relatively moving the correction
member and the abrasive pad to correct the abrasive pad, wherein
moving directions of the glass substrate and the correction
member to the abrasive pad differ in the polishing step and in

the correction step.

2. The manufacturing method of a glass substrate for a
magnetic disc according toclaiml, wherein themovingdirection
in the polishing step and the correction step includes
rotational component and the rotational component 1in the
polishing step and the correction step 1is 1n opposite

directions.

3. The manufacturing method of a glass substrate for a
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34 What is clainmed is: 1. A manufacturing nmethod of a glass substrate for a
magnetic disc conprising: a polishing step for supplying a polishing liquid
including a | oose grain between a gl ass substrate and an abrasive pad
having a nap |layer for polishing a main surface of the glass substrate and
for relatively noving the glass substrate and the abrasive pad to polish
the glass substrate; and a correction step for causing a correction menber
having a correction surface, to which a polishing grainis fixed, to be in
contact W'ER"&tdGr fage 6Fc?ﬁ%1%%r%%|§k¥ﬁﬁﬁiQMﬁ%ﬂ? PirsRed"NERe1gl B8
substrate and for relatively noving the correction nenber and the abrasive
pad to coPPéétitRe Rift asi¢elpad, ‘%/\Hé"flfél aYREVi MY T e€Ri origedT %Wéeﬁl ass
substrate and the correction nenber to the abrasive pad differ_in the

pol i shi ng18Cdpdand # Plulse idor PéctidrPetent ’c‘coaﬁﬂﬁeaﬁﬁrﬁﬁ%‘t dFPng? ¥ethod of a
gl ass substrate for a magnetic disc according to claim1l, wherein the

novi ng di FEELIPEANYI ANt RBSPANPsRfng &t EP2EAd the correction step includes
rotational conponent and the rotational conponent in the polishing step and
the correction step is in opposite directions. 3. The manufacturing method

of a glass substrate for a 35 magnetic disc according to either clains 1 or
2. wherei -t he The manufacturing method of a glass substrate for a

magnetic disc according to any one of claims 1 to 3, wherein;
the glass substrate is retained by a carrier, which is engaged
with a sun gear and an internally-toothed gear which are
relatively rotating, to carry out planetary gear movement and
may be moved relatively to the abrasive pad; and

the correction member is caused to carry out planetary
gear movement by being engaged with the relatively rotating sun
gear and the internally-toothed gear to be moved relatively to

the abrasive pad.

5. The manufacturing method of a glass substrate for a
magnetic disc according to any one of claims 1 to 4, wherein
the relative rotation directions of the sun gear and the
internally-toothed gear are opposite in the polishing step and

in the correction step.

6. The manufacturing method of a glass substrate for a
magnetic disc according to any one of claims 1 to 5, wherein

particle size of the loose grain is 80 nm or less.

7. The manufacturing method of a glass substrate for a
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abrasive pad includes a nap |layer having an inner |layer including a
plurality of independent foans and a surface |ayer including an opening of
the foanms. 4. The manufacturing nethod of a glass substrate for a nagnetic
di sc according to any one of clains 1 to 3, wherein; the glass substrate is
retained by a carrier, which is engaged wth a sun gear and an
internally-toothed gear which are relatively rotating, to carry out

pl anet ary gear novenent and rmay be noved relatively to thg 3@gasive pad;
and the cBFPBEEFENTMBRbRTCTEItalsEd 3 Car yloGtaplanet aPy©r geH fdvenent by

bei ng engaged with the relatively rotating sun ear and the

i nternall 8?089%8%8% 961 Be LAV Hrel AT V1Y YT 14 he T Hsi W gatf: 5. The
manuf acturi ng method of a glass substrate for a pmagnetic disc according to
any one oFOEgﬁFH%OQ PERCT whet EFA°S t hed t @At § vér# bt ati on directions of the
sun gear and the internally-toothed gear are opposite in the polishing step
and in the correction step. 6. The manufacturing nethod of a gl ass
substrate for a magnetic disc according to any one of clainms 1 to 5,
wherein particle size of the loose grainis 80 nmor less. 7. The

manuf acturi ng nmethod of a glass substrate for a 36 magnetic di sc according
to any one of clains 1 to 6, wherein the polishing grain fixed to the
correction surface of the correction nenber includes a dianond grain. 37
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