MANUFACTURI NG METHOD OF GLASS SUBSTRATE FOR MAGNETI C DI SC The present
disclosure relates to subject matters contained in Japanese Patent
Application No. 2008-059583 filed on March 10, 2008, 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 Related Art [0002] Along with advancenent of information
t echnol ogy, i nf or AWM GBEONE ¥FETEEThAG GRS esPEETHATE magneti c

recordi ng technol ogy has been significantly inproving. As a substrate for a
magneti ¢ recordi ng nmedi um such as a & disc drive (HDD), which is one of
t he magnetic recordi ng nedi a, %bﬂﬂ@#ﬁf@ rate has been wi dely used.
However, along with space saving, attening, and high density recordi ng of
the magnetic disc, the alum num substrate has been replaced by a ,glass
substrate having superior flatness and substrate strength of the substrate
surface to thodéeof paasahtn disebebste atrelatfe@008h Mulepyer , mas tedensi ty
growt h of magnetic recording _technology is progressed, a nagnetic head has

changed fTYmE "L i FRRITFAhEGSRS 2P ot ediost 4Aee-hedus { MRlsshad) to a
giant  magneLLC. €8l shapse fead, (CARN8ad) . FurfBer,  f1ogting amoynt

reference in its entireties.

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

of a glass substrate for a magnetic disc.

2. Description of the Related Art
[0002]

Albng with advancement of information technology,
information recording technology, especially magnetic
recording technclogy 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magnetic disc, the aluminum substrate has been replaced by a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 and substrate strength
cof the substrate surface to those of an aluminum substrate.
[0003]

Moreover, as density growth of magnetic recording

technclogy 1s progressed, a magnetic head has changed from a
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of a magnetic head froma substrate has been narrowed to about 6 nm In a
magneti ¢ head nounting such a nagneticoresi stance elenent, there nmay 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 m nute convex or concave
portion on the magnetic disc surface, the magnetic disc is required to
have hi ghly superior snoothness and fl atness on the surface thereof. [0004]

Mor eover ,tH i efiflinchead [ Q&ﬁa%ﬁ@t@f@@iéﬁaﬁé@h@a@5$MR%&&%)r abes sulface, a
| oad unl oad (LUL) nethod has been adopted. instead of a conventi onal

cont act stagrestopecCSEpnmetimat] (GHR hdémd LUL fhvetthed,, Aloagheyiacicvead passes
t hrough an_edge portion of the glass substrate and therefore, accuracy of
shape of @n?2 BagacshFfiaead dirahe gragkratddtanlesPeBpEEPuPfyt @ Fhert

circunfergqgf quea%%gi§§¥?clﬁ?%%rﬁggﬁga%§sggéh'£f%%§E§SQF E%)rtion of the

gl ass substrate is”risshaped (10 op N Je& PSS 1 oati n
P g

posture ofidedRonedIE hepdod saNehseSkabiki zed-and dhgnmegnelis haad
beconmes prone to contact wth the glass substrate when the nmagnetic head

conmes i n dswamwiout sideirofad ke tghadd esubitinat eoosughes oakd. Therefieree, there
is a possibility that a crush trouble may occur. [0005] In addition, in a
case wher®'¢he ragieticc IfegausgdcRlisBHNUED FPREEX P TR PATTIW | oati ng
anount of 6 _nm o blemthat fl.y stiction. often occurs.

| h i
AV et R S RegnEP B o Bar sk DL R R e 1 v e P b T b etur o or
1 0ati ng aepung: 91§ Ne,BaNst | G i8athoty elrd S 11 Qaled |9 N ON o2 Lhe

magneti c disc due t'o pressure change caused by a convex or
thereof,
[0004]

Moreover, to efficiently use the area of the glass
substrate surface, a load unload {(LUL) method has been adopted.
instead of a conventicnal contact start stop (CSS) method. 1In
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
porticn of the glass substrate is misshaped (roll cr droop in
the edge portion), flcating 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 is a
possibility that a crush trouble may occur.

[0005]

In addition, in a case where the magnetic head is caused
to float fly with a narrow floating amount of € nm or less, there
is a problem that fly stiction often occurs. Fly stiction is
a trouble that causes abnormality in floating posture or

floating amount of the magnetic head which is float flying on
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concave portion 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 cones into contact with the nmagnetic di sc. Because of the
above, snoothness of the substrate surface is especially inportant for ‘a
gl ass substrate for a magnetic disc. [0006] In a polishing step of a

manuf act thengagtep ofditshe duaboy e@xreHionet aghassaaybatisate chbakrea smgnetic
disc, a glass substrate is held by a carrier for polishing and polishing is
carri ed 6ARCAYCUPE TSR Can cabriayst vieagaglt Whi Hesabeadi vecgyeast of stiuksy)

including_a |loose grain is suppli.ed, between the gl ass_ supstrate and the
abrasivegﬁﬁagugﬁFé%§§F§’P8wﬁ¥§§éﬁﬁt1§5h%§&FP@ﬁa5%dpolFgﬁ ﬁ%rtﬁéh%h%r

devi atio n Sty en.ab ' ' t e a fixed
pl at en, ?%2 S%?gggégu §?§%§ék¥§ﬁ§3ﬁé&ﬁ%%é%q%#%%ngagéﬁpgah%%§n§¥%§§ gear
mechani spriargsesd and rihecgliassesybshiahei and d4e rariag ¥empadinas e
relatively noved so that the glass substrate can be evenly polished. Such a
pol i shi ngopbehbd viistia shpernayngwthodifscom &evihowpoimt dhepradoesi on
efficienc% because a Elu%g%%%y of glgss substrates_can be sinultaneously
pol i shedS™PHBBRFSF P ha® LTt FOREACHAIS SAPRGLREED 1TERE LA TRF for
polishin e i S g j rnal gear to carry out
planetarg §gg?go%3$%%?%ﬁ? ggrtﬁﬁéagﬁg%?giéﬁ% e carrier for polishing
includesrgopaterial with lowrigidity, a gear portion of the carrier for
polishing is galled or danaged by contacting wth the sun gear and the

i nternal’ gear Whea motlatihigig 3step of a manufacturing step of the

above-mentioned glass substrate for a magnetic disc, a glass
substrate is held by a carrier for polishing and pclishing is
carried out by use of an abrasive pad while abrasive agent
(slurry) including a locse grain is supplied between the glass
substrate and the abrasive pad. Moreover, to prevent
generation of polishing trace or deviation on the glass
substrate, the abrasive pad is attached to a fixed platen, the
glass substrate is sandwiched threbetween, a planetary gear
mechanism is used, and the glass substrate and the abrasive pad
are relatively moved so that the glass substrate can be evenly
polished. Such a polishing method is a supericr method from
a viewpoint of production efficiency because a plurality of
glass substrates can be simultaneously polished.

[0C07]

In the above-mentioned polishing step, the carrier for
polishing engages with a sun gear and an internal gear to carry
out planetary gear operation. At this time, if the carrier for
polishing includes a material with low rigidity, a gear portion
of the carrier for polishing is galled or damaged by contacting

with the sun gear and the internal gear when rotating.
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[0008] As a nethod to inprove such a problem a carrier for polishing
havi ng a dual structure in an outer circunference portion, which is a gear
portion of the carrier for polishing nade of glass fiber resin, is
proposed. The outer circunference portion is strengthened by netal (e.g.,
Pat ent Docunent 1). Thus, it becones possible to reduce gall or damage
caused by contact between the gear portion and the sun gear and the

i nternal gearswhen rotating. Mreover, it beconmes possible to increase the
speed of the fixed platen because strength of the gear portion is

i ncreased. [ Patenta Doturmshttd]ingmexas slech JapanekéeRat ent-aPulbkirc £ciron No.
H6- 55434 [ 0009], However, there is variation in thickness of the glass

subst r at @A EH 50 1NSHNY Gas iR otHe T8 e 61 (e S LalsdvE I RTEd Ed
polishin égéﬂ%n G@@ﬁ%%;kgnacge %Qntqgiag%og in squ%r te t Lc%gess shows
g? . %‘ an Ou?ei$ﬁ¥$ﬁ or'ﬁo 15010

that a uriform grocessing is not = carrie e polishi"ng“step, that

is, chanfefddngr 3Rt rigannethe coptepbbed. [QRLOLtLR A 1GasEMere a hard
pad such as a urethane pad was used in the polishing step, variation in

t hi cknessmftitdre i assrersyitistrreat dvafitesralpdle.shi,nPavaen tb&oweern2 dand 3 m
which was very small. However, in a case where a soft pad such as a swede
pad i s usEWimddr DEREMESTECESARILE bA WABHESt Bl hatl UM asE&d PWari ati on

00 O e uboaLe Lo OpReraLed. ) vl ol pessiale Lo

reduce the variation in subst g T _
the fixed plabpn gbheréemRIRS ind .PrRokesvEhat; Preduskkvhdysisigreatly

overed. increase the speed of the fixed platen because strength of the
gear portion is increased.
[Patent Dccument 1] Unexamined Japanese Patent Publication No.
H&-55434
[0009]

However, there is variation in thickness of the glass
substrate after polishing as another problem c¢f the
above-mentioned polishing step. Generation of such variation
in substrate thickness shows that a uniform processing is not
carried out in the polishing step, that is, chamfering amcunt
cannot be controlled.

[0010]

In a case where a hard pad such as a urethane pad was used
in the polishing step, variation in thickness of the glass
_substrate after polishing was between 2 and 3 pm, which was
very small. However, in a case where a soft pad such as a swede
pad is used under the same condition where the hard pad was used,
variation in thickness of the substrate is generated. Although
it is possible to reduce the variation in substrate thickness
by lowering rotation speed of the fixed platen, there remains

a problem that productivity is greatly lowered.
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4 [0011] Moreover, in the manufacturing step of a glass substrate for a
magnetic disc, a plurality of times of polishing processing are carried out
to a disc-shaped gl ass substrate. Therefore, if chanfering anount cannot be
controlled in each polishing step, especially in initial polishing step,
variation in chanfering amount is generated in the foll ow ng polishing

step and thickness of final products also varies, which may as a result

| ead to degpeased non-defective product rate. SUMVARY OF THE | NVENTI ON
[0012] The present invention has been made taking the above problens into
consi derati on awdrésvad med the praoviftiagpmingranebact w ophgseretliod ofta gl ass
substrate for a magnetic disc enabled to reduce variation in thickness of a
gl ass sub&PFate MafPeFipoldistingdstRipimsiiHy acSoftipd aifd ROLiThrEle

non-def ecti e paodch g oL WLl & i 010, pLodusl Lone, el sl eny; 10013

ors o e present ‘app i y ol ve the

above- ment OREe, PE Ob] €1 ark e il GIMRE  chbekghbet haht g8neEat { on.nfn
variation in glass substrate thickness after polishing step is caused by

| ar ge anopolishinguhepsteoreolaldl ghasis istikst pat eshihg saepadva ni L@isen of  usi ng
a soft pad and this leads to uneven | oad of the abrasive pad applied to
t he gl assiBupsamigelng pnginabey esmeraitefednpbhishphgosiep, pot HEnHbY asi ve

pad is pressed t he gl ass substrate b bout 100 kg of load and it is
Besumed { ASEE 140 TR CHREIEnTS Btt] Eaorets Hled varidh Tunihind) s

a result lead to decreased non-defective product rate.

SUMMARY OF THE INVENTION
[0012]

The present invention has been made taking the above
problems into consideration and is aimed at providing a
manufacturing method of a glass substrate for a magnetic disc
enabled to reduce variation in thickness of a glass substrate
after polishing step using a soft pad and to improve
non-defective product rate while maintaining production
efficiency.

[0013]

As the 1inventors of the present applicaticn keenly
discussed to solve the above-mentioned problems, the inventors
thought that generation of wvariation in glass substrate
thickness after polishing step is caused by large amount of
subduction of a glass substrate into a pad in case of using a
soft pad and this leads to uneven load of the abrasive pad applied
to the glass substrate. In the above-mentionedpolishing step,
the abrasive pad is pressed to the glass substrate by about 100

kg of load and it is assumed that load is unevenly applied to



each gl ass substrate at this tinme. Then, when variation of substrate

t hi ckness was observed, follows were confirmed. [0014] First, it was found
out that in a case where a plurality of glass substrates are retai ned by
one carrier, there is a variation in thickness between gl ass substrates
retained on external side of the carrier and inside of the carrier. That
is, if inside of the fixed platen is pressed harder (load is larger), the
gl ass subsidlat@l 464 adunesk idsd dee (Gend ef o t iTe), efhdihe Garddiem far
polishing is nore easily polished and if external side of the fixed platen
i s pressetitpilicere theckylass vasuligeatwed,etfailded ovesd erandlirgieds (out er
circunferﬁﬂ%f portion) of the carrier for polishing is nore easily

pol i shed. tkason why | oad vari es depending on the position in one carrier

I's that the sofg; E%Swéléﬁf%;lﬂld ioﬁ%& @HQFtﬂ? ag'c%%ﬁogggfélr\glﬁpeﬁraafi a}z”Ot

evenly distributed hén see romthe soft pad. eover,

pluralityopfgradd | Qissar - dLtainaty red RO} ih ngoappar ats @nd Pplanet ary
gear operation is carried out and it was found out that glass substrate

t hi cknessvafsotvar iigs Lfiorkreseh earwdeer (g lactualubst dedeauses bedrmiaat icon i n each
carrier is added to variation between carriers, variation is generated in

a conpl i ct e Hahier® PO0IBE ThEFETbrEd (RS i &ht br§ FBELSRE- o e
th|cknessi%ﬁ f%“ﬁn%ﬁﬁ%#&?'QH%Ff?QEHSE%Qanpfsg%%§%$% é%{%ﬁgen%ﬂkﬁfggfgfn’ the

i nv_ent _OI‘S ound_ ou at vari a I on_ ( ass_ I CKNEeSsS
pol i shingy $t&Pr) s 1GRUSEHsBY: VR ¢ Bl t Ot it RICKkRES 8 Of ceRt OF dsriSUliSt rat e

retention unit and a gear portion of the <carrier for polishing. Therefore,
the i nventdrishd urdherer for polishing is more easily polished and if
external side of the fixed platen is pressed harder, the glass
substrate retained on external side (cuter circumference
portion) of the carrier for pelishing is more easily polished,.
A reason why load varies depending on the position in one carrier
is that the soft pad has flexibility and the glass substrates
are not evenly distributed when seen from the soft pad.
[0015]

Moreover, a plurality of carriers are retained by a
polishing apparatus and planetary gear operation is carried out
and it was found out that glass substrate thickness also varies
for each carrier. Actually, because variation in each carrier
is added to variation between carriers, variation is generated
in a complicated manner.

[0016]

Therafore, the inventors focusad on the thickness of the
carrier for polishing. As a result of keen discussion, the
inventors found out that variation in glass substrate thickness
after polishing step is caused by variation in thickness of
a glass substrate retention unit and a gear portion of the

carrier for polishing. Therefore, the inventors further



6 di scussed to reduce variation in glass substrate thickness and to inprove
non-def ective product rate of the product while maintaining the production
ef ficiency and conpleted the present invention. [0017] That is, a typical
configuration of a manufacturing nethod of a glass substrate for a magnetic
di sc according to the present invention includes a polishing step for
supplying abrasive agent including a | oose grain between a glass substrate

and an abfashvesdndot foPobd s rd araidn sHIdacss ehivkhe agkass: c swbss ale and for
relatively noving a carrier for polishing which retains the glass substrate

and the aby abveopadnto-dafeytiocutppodishi ngrewhér éhe thedoartr iwérd feor
polishing includes a glass substrate retention unit havigg a retention hole
G|

for ret dhiHgtTheGFas Lrastriares b e year gordiolt Fotlaedesstan out er

circunferfggé égaghe gl ass substrate retention unit, the glass substrate

retention unit and the gear portion respectively include different

mat eri al s;odthickness of the glass substrate retention unit is between 0.45
and 0.63 times as thick as target thickness of the glass substrate, and

t hi ckness of t lithageats poat itgpicslbetomEnilr:00. candol. 84 Mtamesctax itnki ck as

t he gl ass substrate retention unit. £0018] Since the glass substrate

ret ent i oMU £d & e a§eapLPBoEEEEnIPACH RSP FF@réhniC Mt nding tYeat eri al s
havi ng uir ri.ate

gl drey PR B it e0Re PP at £ T BHERE BRLARTL Gt CHEP SR T XY R he gear

portion, %Q@v@gggnt[ﬁg}]ﬁ}ding a loose grain between a glass substrate
and an abrasive pad to polish a main surface of the glass
substrate and for relatively moving a carrier for polishing
which retains the glass substrate and the abrasive pad to carry
out polishing, wherein the carrier for polishing includes a
glass substrate retention unit having a retention hole for
retaining the glass substrate and a gear porticn provided on
an outer circumference of the glass substrate retention unit,
the glass substrate retention unit and the gear portion
respectively include different materials, thickness of the
glass substrate retention unit is between 0.45 and 0.63 times
as thick as target thickness of the glass substrate, and
thickness of the gear portion is between 1.00 and 1.84 times
as thick as the glass substrate retention unit.
[0018]

Since the glass substrate retention unit and the gear
portion include different materials, materials having
properties required of each member, for example, appropriate
rigidity for the glass substrate retention unit or durability
for the gear portion, can be used.

[00129]

Moreover, since thickness of the gear portion and the



Mor eover, since thickness of the gear portion and the 7 glass substrate
retention unit are set wwthin the above-nentioned range, it becones
possible to evenly apply load fromthe abrasive pad to the glass substrate
in the polishing step. Therefore, it becones possible to evenly polish a
plurality of glass substrates retained by the carrier for polishing, to
reduce variation in thickness, and to i nprove non-defective product rate of

the finalgpduckupE0020L Helelenitti dns phefer a@ke thaty pepnigshbl e yaxi mum
value of wvariation in the above-nentioned thickness is 3 gmor less. |If

t he vari atbhoretmenthiclatbssngét ert potbsbing sstidy eof o tdhverglvasspl g Ulsicr at e
exceeds the perm ssible maxi numvalue, it may badly influence processing
steps af teron A Spabrariiig E%@d¥3F@G?EFaﬁ@rﬁﬁgﬁFfﬁFeth% 1 e 16 t he

gl ass substrate ._ret ion unit_is too thick en conpared to.the thickness
of the é%%a§ sugé %g?éfefoé&<ﬁe??%9%bP8§F%8T%a&QrF ?ﬁf%oPP%ﬁFﬁga step is
mai nly applied {10, the ghass subskrakes elantiy U tche Theref are, sl
prevents polishing the glass substrate. Further, 71f the thickness of the
gl ass subsdTidleiriegt end ixgduad tvdrsidtdoeon tinl nhshehesoitpamet oo ifdpe-otvii ckness
of the glass substrate, strength of the glass substrate retention unit
becomes HsUAgi*Gterite PRt Eforraty toff Ny dfigvadblreadvatt -t he t hi ckness  of

t he glassﬂigP trate retention unit is within the above-nentioned range.
[0022] It %&eferable that thickness of the gear portion is between 0.60

and 0.87 tines I—ﬁas.ret,h-ﬁgki§§>xte§reg%§al%h£559%ﬂs§ihﬁe maximum value of

variaticn in the abeove-mentioned thickness is 3 um or less.
1f the variation in thickness after pclishing step of the glass
substrate exceeds the permissible maximum value, it may badly
influence processing steps after the pelishing step.

[0021]

Further, 1if the thickness of the glass substrate
retention unit is too thick when compared to the thickness of
the glass substrate, lcad of the abrasive pad in the polishing
step is mainly applied to the glass substrate retention unit.
Therefore, it prevents polishing the glass substrate. Further,
if the thickness of the glass substrate retention unit is too
thin when compared to the thickness of the glass substrate,
strength of the glass substrate retention unit becomes
insufficient. Therefore, it is preferable that the thickness
of the glass substrate retention wunit 1s within the
above-mentioned range.

[0022]

It is preferable that thickness of the gear portion is
between 0.60 and 0.87 times as thick as target thickness of the
glass substrate.

[0023]



gl ass substrate. [0023] 8 If the gear portion is too thick when conpared to
the thickness of the glass substrate, |load of the outer circunference
portion of the abrasive pad is applied to the gear portion. Therefore, it
prevents polishing a glass substrate retained on external side of the
carrier for polishing. Therefore, it is preferable that the thickness of
the gear portion is within the above-nentioned range. [0024] It is

preferabl e thatrd nHheear it ifer iROlHshindg.c it Rg o0l @sS SubstiAtg S et ention
unit and the gear portion include different materials respectively and the

gl ass subdtictress etent itOre unjtadss jS]Jb‘H‘dr}atfel,XEd.cSi@lthﬂi tthe gleassrsubstrate
retention unit cannot rotate to the portion. [0025] In case of a
carrier fOFrpEISSIRGHE PATMAPRIPTAEGE aSéW[?sPﬁétl@ rEPERERGP UARUSard a gear

portion e integrated, f.or ear ortlon i t he
carrier ?Kgortlo |sﬁ‘|t”r?§e|fp§:§r %JE%EB% #@p?%@%%g v%lrassa c‘:’g)ﬁfdﬁ g?n%atl on in
whi ch ther@&@ﬁ%c?”@ﬁt ral& Hpdenti gl Wy tyand éaneﬂgeezar fBPrEJoquslePl gj.ude
different materials enables to exchange only the gl ass bstrate retention
unit if thesglsse substiateregteablonthait thgakhs candstooexehangeaanly the
gear portion if the gear portion is damaged. Therefore, it becones possible
to reduceTostort oS wife igartticeralfore poinitsiinggl {:0026] Mor eover, since the

gl ass subﬁ]@a e retention unit is jointly fixed to the gear portion,

al t hough | ass substrate

It is preferable that in the carrier for polishing, the
glass substrate retention unit and the gear portion include
different materials respectively and the glass substrate
retention unit is jointly fixed so that the glass substrate
retention unit cannot rotate to the gear portion._

[0025]

In case of a carrier for polishing in which a glass
substrate retention unit and a gear portion are integrated, i£f,
for example, the gear portion is damaged, the carrier for
polishing itself must be replaced. However, a configuration
in which the glass substrate retenticn unit and the gear portion
include different materials enables to exchange only the glass
substrate retention unit if the glass substrate retention unit
galls and to exchange only the gear portion if the gear portion
is damaged. Therefore, it becomes possible to reduce cost for
the carrier for polishing.

[0026]

Moreover, since the glass substrate retention unit is
jointly fixed to the gear portiocn, although the glass substrate
retention unit and the gear portion include different materials,
it becomes possible to cause the glass substrate retention unit

to be rotated in response to rotation of the gear portion without
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retention unit and the gear portion include different materials, it becones
possible to cause the glass substrate retention unit to be rotated in
response to rotation of the gear portion without 9 idly turning the glass
substrate retention unit when the carrier for polishing carries out

pl anetary gear operation in the polishing step. [0027] It is preferable
that the glass substrate retention unit includes glass epoxy. [0028] If

rigidity ofl¢herAaherind g0hsé Reghtass sspbsdial & uhet etd;pAnMNidr+ %t 00 hi gh,
when the glass substrate and the glass substrate retention unit cone into

contact ifrx heolpohishi ngrstep, oulte rEdgetsunf apeaof ovheaglass isubister ate i s
damaged. Moreaver, if the rigidity is too low, the glass substrate

retenti orPUniT s IE9R friction with the abrasive pad in the polishing
step. The fﬁéHf* it is preferable that the glass substrate retention unit
i ncl udes é ass epoxy having appropriate rigidity (simlar rigidity to that

of the glass subskrateje 2%kt the Prefenablke that-Lhengean partion

i ncl udes stainless steel. [0030] The gear portion carries out planetary
gear operatclrdeavylas=rgaging Wwith a sun gear and an internal gear.
Therefore i f the gear portion includes netal such as stainless steel,
durabilit@OQﬁBkhe gear portion is inproved and if the gear portion cones

into contact mﬁﬁb £P§i§E€y9%%r1%Q9 %Qgekgé r%%'lﬂua glass substrate
retention unit is too high, when the glass substrate and the
glass substrate retention unit come into contact in the
polishing step, the edge surface of the glass substrate 1is
damaged. Moreover, if the rigidity is too low, the glass
substrate retention unit galls by friction with the abrasive
pad in the polishing step. Therefore, it is preferable that
the glass substrate retention unit incliudes glass epoxy having
appropriate rigidity {similar rigidity to that of the glass
substrate).
[0Q29]

It is preferable that the gear portion includes stainless
steel.
[0030]

The gear portion carries out planetary gear cperation
while engaging with a sun gear and an internal gear. Therefore,
if the gear portion includes metal such as stainless steel,
durability of the gear portion is improved and if the gear
portion comes into contact with the sun gear and the internal
gear when rotating, gall or damage of the gear portion can be
reduced.

[0031]

It is preferable that thickness of the glass substrate

10



gear when rotating, gall or damage of the gear portion can be reduced.
[0031] It is preferable that thickness of the glass substrate 10 retention
unit is 0.40 mmor less. [0032] If the glass substrate retention unit is
too thick, load of the abrasive pad becones difficult to be applied to the
gl ass substrate in a polishing step. Especially, if thickness of the glass
substrate retention unit is equal to or nore than target thickness of the

gl ass suhstuatieod tyRecanes didf ticyt i the glass substrate and the
abrasive pad to be in contact and therefore it becones difficult to polish

the retaimexBajl ass substrate to the thickness that is equal to or less than
the glass substrate retention unit. Therefore, it is preferable that the
t hi ckness of tHé ghasslzibstubstaatet satfohlioniunits isefoalthicor lcasls t han

t he above- tiqned thick . Here, _if he thi ckne f the gla
substratéx$gggﬁﬁﬁﬁﬁﬂdﬁ%Pag§§%?§%m%ﬁﬂf%ﬂﬁgaﬁﬂé§ %§ﬁﬂ%fﬁﬁggoﬁgﬁﬁ%9a%% ret ai ned
by the glass - at At | it t ] .ef I t
t%icknegs of the g%gfggggg%gg%FEQK%QBSEﬁ#%ggéﬁégg.if&%& k%%ggﬁggﬁggned

above, ifglhe: gepstparki patéstion dhitcks &gadl wof drhgoedtEetarcith erence
portion of the abrasive pad is applied to the gear portion. Therefore, it
prevent s Poldlghigmofatlyt aslessubsbpatreteet i hedomesekti EEpablsifter ¢het he

carrier for olishing. Therefore, it iis preferable that the thickness of
glasé)substréke and the abrasiveppad to be in contact and

therefore it becomes difficult to polish the retained glass
substrate to the thickness that is equal to or less than the
glass substrate retenticn unit. Therefore, it is preferable
that the thickness of the glass substrate retention unit is
equal to or less than the above-mentioned thickness. Here, if
the thickness of the glass substrate retention unit is 0.30 mm,
the glass substrate cannot be retained by the glass substrate
retentiocn unit.

[0033]

It is preferable that thickness of the gear portion is
0.55% mm or less.

[0034]

As mentioned above, if the gear portion is too thick, load
of the outer circumference portion of the abrasive pad is
applied to the gear portion. Therefore, it prevents polishing
a glass substrate retained on external side of the carrier for
polishing. Therefore, it is preferable that the thickness of
the gear portion is egual to or less than the above-mentioned
thickness.

[0035]
It is preferable that Asker-C hardness of the abrasive

pad is between 70 and 90.
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the gear portion is equal to or less than the above-nentioned thickness.
[0035] It is preferable that Asker-C hardness of the abrasive pad is
between 70 and 90. 11 [0036] Even in a case where the abrasive pad is a soft
pad having the above-nenti oned hardness, it becones possible to reduce
variation in substrate thickness if the present invention is applied. If a
hard pad havi ng hardness 90 or nore is used, because subduction of the

gl ass subptagade to the abrasive pad is small, variation of the substrate
thickness is small. On the other hand, if an abrasive pad havi ng hardness
70 or less, wiwn is 4 gessofiterd $heseldrasive akes ipuchotficneaditiavi rdesi r ed
chanfering amount is taken and operation efficiency is decreased. [0037]
Accor di ng-t® %%V%-rr@%retrﬁonerﬂ/émncgw,ssm lits hswssiast ©as Liprovicdeagluce

manuf acturing nethad of ,a gl ass,substrate.for, a magnetic disc enabled to
reduce véﬁ?ﬁil%ﬁqu%%lﬁqgﬁ§g§ eoF%éCiBF§§slguB§?r%ﬁ%é%ﬂ?eﬁn%ﬁﬂﬁ%ﬂﬂ g step

using a sgit) pad ang L0 naAPLHRVE RN TIEHeGINE PrRAUGT ale jhije.q
mai nt ai ni ng production efficiency. BRI EF DESCRI PTI ON OF THE NGS The
various fleataues safbduwataldy ofhtled ghegaciersizzettchec thyesdt 080 @ @appi nt ed
out with particularity in the clains attached to and formng a part of this
speci f i cat$ giflalFor varigdticey odndéescahdingtef thhekhavenisosmalls @perati ng
advant age and specific_objects attain by its use, reference should be
9 the other Band, ff a a%ras?ve pagqmaggng ardness 78 or less,
which is too soft, is used, it takes much time until desired
chamfering amount 1is taken and operation efficiency is
decreased.
[0037]
According to the present invention, it is possible to
provide a manufacturing method of & glass substrate for a
magnetic disc enabled to reduce variation in thickness of a
glass substrate after polishing step using a soft pad and to

improve non-defective product rate while maintaining

production efficiency.

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
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had to the acconpanyi ng drawi ng and descriptive matter in which there is
illustrated and described a preferred enbodi nrent of the invention. [FIG 1]
An expl anatory view of a drive nmechanismunit of a both 12 surface
polishing apparatus. [FIG 2] An overall view of the both surface polishing
apparatus. [FIG 3] An explanatory view of configuration of a carrierfor
polishing. [FIG 4] A view showing rotation direction of the drive nechani sm

unit. [Fl&urBhcAnpexpbriay osyoyiew,©f relation between thickness of a glass
substrate and the carrier for polishing in a polishing step. [FIG 6] A
vi ew expl aihng2tonpari son of polishing results by difference in a glass
substrate retention unit and a gear portion. The Best Mdde for Carrying Qut
the O ai med | nV&ERVEF2 L0338} HeitdenadtlersunfascePelicl isghrehaentusdf t he
pr esent ip¥§nt5 n wll be explained in detail with reference to attached
figures. b nension, material, and other specific nuneric values are just

exanpl es for easy ofpunderstanding of theri hovantdon,and the. present
invention is not limted thereto if

polishing.

[FIG. 4]

A view showing rotation direction of the drive mechanism
unit.
[FIG. 5]

An explanatory view of relation between thickness of a
glass substrate and the carrier for polishing in a polishing
step.

[FIG. 6]

A view explaining comparison of polishing results by

difference in a glass substrate retention unit and a gear

portion.

The Best Mode for Carrying Out the Claimed Tnvention
[0038]

Hereinafter, a preferred embodiment of the present
inventionwill be explained indetail with reference to attached
figures. Dimension, material, and other specific numeric
values are just examples for easy cof understanding of the
invention and the present invention is not limited thereto if
not otherwise specified. Here, in the present application and
drawings, same reference numerals are denoted to elements
having substantially same function or configuration to omit
redundant explanation thereof and an element which is not

directly related to the present invention is not shown in the
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not otherw se specified. Here, in the present application and draw ngs,
sane reference nunerals are denoted to elenents having substantially sane
function or configuration to omit redundant explanation thereof and an

el ement which is not directly related to the present invention is not shown
inthe 13 drawings. [0039] FIG 1 is an explanatory view of a drive
mechani smunit of a both surface polishing apparatus. As shown in FIG 1,

t he bot isawirape. pol i shing apparatus 100 includes a carrier nounting unit
havi ng a sun gear 130 and an internal gear 140 rotary driven with a
predeterm®eiProtation ratio respectively, and an upper fixed platen 150

and a | ower fi platen 160 r.otar dri.ven i_n opppsite directions

sandwi chi ng thﬁ%&r fi &F MR IRPARRY VieY Pﬁeas‘gﬁ‘é‘éé‘ée‘g?arlw WPder fixed

| aten 15 n [ . 160 i G| a gl

gubst r at egfl%o},gojﬂg%%fs%%p%ggggi%aéa@;a atta%\?ed%g %\Eggfrlralﬁ{e?gboﬂ’l ?%Dunt ed so

as to be wehngagedrdhich the)l simy geakph3@agnd theoi nkeialesgear cak4Q.e 0040]
FIG 2 is an overall view of the both surface polishing apparatus. The

| oner pl atewnt1B0y iwipr ddivded iansanf gred raAnanc dm veteimal giawedtdton and

t he upper platen 150 is configured to be enabled to nove vertically and to
be pressed 1o AGLYER W@E‘o%ﬁrﬁfj@tff@}“ﬁﬁli%tqtleP%FéFh@cFe@;Pe&tdé’rerliYer for

I Rk L b e
| oose gradfi¥sn SHPHbp&shite directions sandwiching the carrier mounting

unit. On the surfaces of the upper fixed platen 150 and the

lower fixed platen 160 which are facing a glass substrate 110,

polishing pads 170 are attached. A carrier 120 is mounted so

as to be engaged with the sun gear 130 and the internal gear

140.

[0040]

FIG. 2 is an overall view of the both surface pclishing
apparatus. The lower platen 160 is provided in a fixed manner
in vertical direction and the upper platen 150 is configured
to be enabled to move vertically and to be pressed to a glass
substrate 110, which is retained by a carrier for polishing 120,
sandwiching by the abrasive pads 170.

[0041]

In a polishing step, polishing is carried out while
abrasive agent (slurry) including a loose grain is sgpplied.
Abrasive agent 220 stored in a container 210 is supplied to the
upper fixed platen 150 by a pump 230, used for polishing,
collected from the lower fixed platen 160, and returned to the
container 210 to be circulated. A filter 240 for collecting
a grain having a large particle size or waste in polishing is

provided at an outlet of the lower fixed platen 160 or an outlet
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Abr asi ve agent 220 stored in a container 210 is supplied to the wupper fixed
pl aten 150 by a punp 230, used for polishing, collected fromthe |ower
fixed platen 160, and returned to the container 210 to be circulated. A
filter 240 for collecting a grain having a large particle size or waste in
polishing is provided at an outlet of the |lower fixed platen 160 or an
outlet 14 froma pipe to the container 210. [0042] FIG 3 is an

expl anat of yomi @vp Dpe conftiguratnionioér @ rier for polishing. As shown in
FIG 3, the carrier for polishing 120 includes a glass substrate retention
unit 310 ahd4al gear portion 320. The glass substrate retention unit 310 is

a discotic ne avin luralit nt on haol es 312 for . retaining
the gl ass subs??ﬁ e9 gﬁ§p§ﬁn§ﬁﬁgéy LFHIT0RT 81748 - n out er

¢l rount ergg ﬁ%s L r?%fg{ f oy seQQBQh”QxﬁVHé‘ 3t h%h%eéérB%E' POy 3@@1%%&% ear

portion 3 ape with a cirdular enpty space i nt er
portion, azpoDidl3dds aOﬂgl%i’Bsi)lsbﬁﬁ:fst(‘zlalt(éuIi‘feQIéQIﬂQ@nSu&fLﬂCSIf]Oén@r@aﬁiaﬂg with
the sun gear 130 and the internal gear 140, and an engagi ng convex portion
324 on anpbnhé®nc82@unf@h@n@éa&&WauhﬁﬁnﬂtQHxﬁ@ﬁmxﬂwwthnihe31QI555 substrate

retentlon uni t 310€H%$04%W_Then r gLass substrate retentlon %nit 310 is
i nserted 9+REGEL R RS et BF ThbEY i Un TE- e FedP L56r £ o 320 and
the engagkggaglqg)ﬁ@vehgogiég 34 Eaé$ ]f%éagﬁdsélr?séﬁg?ﬁcg %rg%ec%ﬂ&{b &nit 310

and the engagi ng convex portion gear por are engaged to
be fixed borfosmiecsal b@terf@frcaﬁmesﬁurﬁga $30f aHerest BnbheipgeseiH

enbodi nent, the engaging concave portion 314 and the engagi ng convex

portion SQHeagear pertion 320. The gear portion 320 has a toric shape
with a circular empty space in the center portion, a tooth 322
on an outer circumference surface for engaging with the sun gear
130 and the internal gear 140, and an engaging convex portion
324 on an inner circumference surface for engaging with the
glass substrate retention unit 310.
[0043]

Then, the glass substrate retention unit 310 is inserted
into the hole in the center portion of the gear portion 320 and
the engaging concave portion 314 of the glass substrate
retention unit 310 and the engaging convex porticn 324 of the
gear portion 320 are engaged to be fixed to form the carrier
for polishing 120. Here in the present embodiment, the engaging
concave porticn 314 and the engaging convex portion 324 are
engaged to be fixed. However, the present invention is not
limited theretoc and other fixing method, for example, fixing
by use of an adhesive agent or the like may be used. DMoreover,
the glass substrate retention unit 310 and the gear portion 320
do not need to be engaged.

[0044]

FIG. 4 is a view showing rotation direction of the drive
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engaged to be fixed. However, the present invention is not |imted thereto
and other fixing nethod, for exanple, fixing by use of an adhesive agent or
the like may be used. Mdreover, the glass substrate retention unit 310 and
the gear portion 320 do not need to be engaged. [0044] FIG 4 is a view
showi ng rotation direction of the drive 15 mechanismunit. As shown in FIG
4 (a) , the glass substrate 110 is retained in the retention hole 312 of

the carrigscH20i sPnudhe | aweshbixednpkatens 169y , Mok eayesss tdg, ppar. fixed
platen 150 is rotated with the sun gear 130 and the Tower fixed platen 160

i s rotat edl®th tdieiindderimalthgearte4@iofhkotar Bilerof othe podtsiemg 2420 i s
engaged with_ the sun gear 130 and the internal %ear 140 and the sun gear
130 is rotated 1orehélarAactatoir 00 -t 2RI BW sbhenmPreaéhxef RIREarri er

f l'i shi 120, i t at in_the di ti f th | t
gear Pwhi T o G AR OT R T AP hE D (A THe st gas LEY et e R A nal - gear
140 may beor o4 atGeatehabivel Ynanteither gLapothcof fhem.my he ryotated.

| f the speed of the internal gear 140 and the sun gear 130-differ, the

carrier 12011ishtayded is drake;ql anehatlye gear ge@pel Al izoni and irtdatrdlg t he
internal gear in a direction opposite to that of the sun gear 130 enables
to rotatedehe BH rdret Hher sysolieshi Ag120 sptpEpenthyteddirediigh speed.

00451 1G04, L Roprons: et onal i ewof te carrigy (o pellshing.
e e Liruis dbtchosh el oner fogeds Blaanall s I
fixed pl atercdBal motion. The sun gear 130 and the internal gear 140

may be rotated relatively and either or both of them may be

rotated. If the speed of the internal gear 140 and the sun gear

130 differ, the carrier 120 is caused to make planetary gear

operation and rotating the internal gear in a direction cpposite

to that of the sun gear 130 enables to rotate the carrier for

polishing 120 efficiently and in high speed.

[0045]

FIG. 4 (b) is a cross-sectional view of the carrier for
polishing 120 taken along the A~A line in FIG. 4 (a). The upper
fixed platen 150 can be moved vertically to the lower fixed
platen 160 and as shown in FIG. 4 (b), the abrasive pad 170 is
provided to a pelishing surface of the upper fixed platen 150
and the lower fixed platen 160 respectively. The upper fixed
platen 150 and the lower fixed platen 160 sandwich the carrier
for polishing 120 from above and below and press the abrasive
pads 170 to both the front and back surfaces of the glass
substrate. Then, while supplying the abrasive agent including
a loose grain (slurry), due to the planetary gear operation of
the carrier for polishing 120 and rotation in opposite

~directions by the upper fixed platen 150 and the lower fixed
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and the lower fixed platen 160 respectively. The upper fixed platen 150 and
the lower fixed platen 160 sandwi ch the carrier for polishing 120 from
above and bel ow and press the abrasive pads 170 to both the front and back
surfaces of the glass substrate. Then, while supplying the abrasive agent
including a loose grain (slurry), due to the planetary gear operation of
the carrier for polishing 120 and rotation in opposite directions by the
upper fixed platen 150 and the |ower fixed 16 platen 160, the gl ass

substr at epldfeand @ hehabrasisvespadsrd? 180 encelati wbkysiowedade pad i sh both
the front and back surfaces of the glass substrate IN. [0046] The both
surface p%F‘?ﬁﬁ%lé’&&éfr@f’ﬁ%dl’f%Pﬁé\J‘ﬁ%d?Q% thghbyen rentd bael ToMFa%fs ati on
uses a plg£a{£éy fgsgeésb gach g{othe sets including a | oose grain included
in the abrasive gagent T he” abt Gsi ve pad 170 which noves relatively to
the glasgpsupstrate 110 while being supplied with the abrasive agent, to
be used for polishing the main surface of the glass substrate 110 which is

carried out a prhusaboty ehrifhoes pguylistrages apodhetusmanodaciauringg step of the
gl ass substrate 110. In the |ater-described enbodinent, as a step for
pol i shi ngabhBenaeht ieued seanofoutit igirassesubsplaralite, ofweepdl ishilng st eps,

a prelimpary polishing (first polishing) step.and. a mrror ol i shing
(second p8£i§$#rﬁﬁt%t , %4%?%%%‘ P@&eoQFg{PanEégaedsf%pE@e FYHutati on of
t he both o i shi r 100.has S fi i on but
| oose gra?ﬁéﬁﬁc dgggk?gﬂﬂ%ﬁgRgﬁ g%#égoagg%?at%8%§Qu%%%ggﬁg&ggh%%g?%%on of
the abrasyvesspatstf@rei fI®rhile lgenef alhpppaetinghe sheawehstike doase grain

becones snal |l er and the abrasive pad 170 becones softer in the

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 poclishing (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 lcoose grain included in
the abrasive agent to be used and composition of the abrasive
pad 170 differ. In general, particle size of the loose grain
becomes smaller and the abrasive pad 170 becomes softer in the
latter steps. With such a configuration, smoothness of the
surface is gradually improved.

[0047]

FIG. 5 1s an explanatory view of relation between
thickness of a glass substrate and the carrier for polishing
in a polishing step. FIG. 5 {(a) is a view showing a plan view
of the carrier for polishing. FIGs. 5 (b), {c), and (d) show
cross—-sectional views taken along X-X line in FIG. 5 (a).

Hereinafter, target thickness of the glass substrate 110 will
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| atter steps. Wth such a configuration, snoothness of the surface is
gradual ly inproved. [0047] FIG 5 is an explanatory view of relation between
t hi ckness of a glass substrate and the carrier for polishing in a polishing
step. FIG 5 (a) is a viewshowing a plan view of the carrier for
polishing. FIGs. 5 (b), (c), and (d) show cross-sectional views taken al ong
X-Xlinein FIG 5 (a). Hereinafter, target thickness of the glass

substrat g, 110chLlecll e, L ehgtied 49 a9,o@ 'or LIAEKRGSS 0T e alass

substrate retention unit 310 wifl bé reférred to as ness of
the gear petrdénoioB20i:wm Bliobeirefesredrdoras toO's Pnctheand olH Qv s
explanation of FIG 5. [0048] FIG 5 (b) is a cross-sectional view taken

al ong t heoX-bhe| gaer showt hgir éLat wohlbbewsederredt ioc keSO ST irhehyd ass

substrate reiention unjt and tg{gkness of the gear portion. FIG 5 (bl) is
a cross- sEet O Vi iRy Y12 gl WAkt wiléte Xral ue of /1t is smaller than 1.00

taken al o @O%@ X-Xline. At this tine, because there is unevenness between
the gl ass substrate retention unit 310 and the gear portion 320, if load is

applied from tiwes ugpep) fixedcpbakene4800aRd +hey ltanar bilxed phaten; 160 in
the polishing step, the abrasive pad 170 cuts into the unevenness.

Ther ef or e] inde sabwaspve gad 1670 hetypeessetehartderknams t heé obeerglsiste of the

carrier for polishi n% 120 and it becones inpossible to apgly | oad evenly to
the gl assS¥bsT?be 62120t 10TREYET Re thigkngsisont Fhetgaakression . t Hel%yl ass

SUbStrate5l&9J %é%?%%%é%Jﬁégﬁf%%aﬁ'9i¥%ﬂ%?a ngé%hmnfavaluecﬁfOt/It

is smaller than 1.00 taken aleng the X-¥X line. At this time,
because there 1s unevenness between the glass substrate
retention unit 310 and the gear portion 320, if load is applied
from the upper fixed platen 150 and the lower fixed platen 160
in the polishing step, the abrasive pad 170 cuts into the
unevenness. Therefore, the abrasive pad 170 is pressed harder
on the outer side of the carrier for polishing 120 and it beccmes
impcssible to apply lcad evenly to the glass substrate 110.
Therefore, variation in thickness of the glass substrate 110
exceeds a permissible wvalue.

[0049]

FIG. 5 (b2) is a cross~-sectional view of a case where value
of Ot/It is larger than 1.84 taken along the X-X line. At this
time, there is unevenness between the glass substrate retention
unit 310 and the gear portion 320 similarly to the
above-mentioned case. Therefore, if load is applied from the
upper fixed platen 150 and the lower fixed platen 160 in the
polishing step, the abrasive pad 170 cuts into the unevenness.
Therefore, the abrasive pad 170 is pressed harder on the inner
side of the carrier for polishing 120 and it becomes impossible

to apply load evenly to the glass substrate 110 and variation
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FIG 5 (b2) is a cross-sectional view of a case where value of O/It is

| arger than 1.84 taken along the X-X line. At this tine, there is
unevenness between the glass substrate retention wunit 310 and the gear
portion 320 simlarly to the above-nentioned case. Therefore, if load is
applied fromthe wupper fixed platen 150 and the | ower fixed platen 160 in
the polishing step, the abrasive pad 170 cuts into the unevenness.

Ther ef or ejn tihel aireasi we& pad d78ss sypassat handekcerdthe ddwmerssisgdide of the
carrier for polishing 120 and it becones inpossible to apply |load evenly to
t he gl assvalibst r flogebv@randecanisat icbs 9¢8ri porhickndss of tde tgliass
substrate, 110 exceeds erm ssible value. Mreover, because the gear

portion 326 JissC?BSe%Vf?&(‘,g that FentaREEISant that bt BEt D5ét Wk tithe
abr asi ve @@? &fgéé”ghb§4¥%_ %ﬁﬁ)%ﬂ%ﬁ}f{?é%f%%ﬂ is prevented. [0050]
e, u ic

Ther ef or o reduce vafiation in ness of glass substrates 110 after
the polishpmgostep, it is required that the value of /It which is

rel ati on between the thickness of the glass substrate retention unit and

t he thi ckness dfhartefqgear tportdone i sawibhinnaisetthingneasgef [J0&EY FIG 5
(c) is a cross-sectional view taken_along the X-X [|ine show ng relation
bet ween tSrRRErF T knds S 1de héegPadd shdipseEgPe aﬁd1¥h¥%%%b%%§dﬂ“¥he gl ass
substrate

substrate RSN ORI x ELGy Sl I A, SraReeRcEiL ol ofp @ cooe
shown i ntikd @1a2s(Sd)strdfe thechieknagss: ahathe ghassnaubsis ahe J&tention
unit 310 is too thin, due to inertial in rotation in the polishing step,
t he gl asspsubsémn ate wetlent iomnsami tn@lbegnnot retain the

[0051]

FIG. 5 (¢) is a cross-sectional view taken along the X-X

line showing relation between target thickness of the glass

substrate and thickness of the glass substrate retention unit.

FIG. 5 (c¢l) is a cross—sectional view of a case where value of

ITt/Gt is smaller than 0.45 taken along the X-X line. As shown

in FTG. 5 {cl), if the thickness of the glass substrate retention

unit 310 is too thin, due to inertial in rotation in the polishing

step, the glass substrate retention unit 310 cannct retain the

glass substrate 110 and it is conceivable that the glass

substrate 110 falls out from the retention hole 312 and 1is

broken.

[0052]

FIG.S(02)iseacross—sectionalviewofeacasewhérevalue

of It/Gt is larger than 0.63 taken along the X-X line. If the

thickness of the glass substrate retention unit 310 is toc thick

relatively to the target thickness of the glass substrate 110,

load of the abrasive pad 170 is applied mainly to the glass

substrate retention unit 310 in the polishing step and the load

cannot be applied to the glass substrate 110. Thus, the glass
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gl ass substrate 110 and it is conceivable that the glass substrate 110
falls out fromthe retention hole 312 and is broken. [0052] FIG 5 (c2) is
a cross-sectional view of a case where value of It/G is larger than 0.63
taken along the X-X Iine. If the thickness of the glass substrate retention
unit 310 is too thick relatively to the target thickness of the gl ass
substrate 110, |oad of the abrasive pad 170 is applied mainly to the gl ass

subst r at esiedenddOr ink 1310uh A t ey ROV whiig 18kegi ahd 4hes{ 0ad. jggnnot be
applied to the glass substrate 110. Thus, the glass 19 substrate retention

unit 310 preveatsgtthd iglhasks sUbstefitee 11l if pemfeeiabdepaldtsbed.valher ef or e,
it is preferable that the value of It/G which is relation between the
target tHEKIESE vhighels gleded ionpseFueen1aite drdasti Ekhessess ehdhgl ass

substrate . retention upit O is,Wihin the ahove-nenti oned range. [0053]
FIG 5 (9% asgi?ﬁgggggctliﬂ?naﬁm%% Fgﬁgﬁsalogggg?%eg ags I%Wé%ﬁ&ﬁ ng

rel ation hetywpen,darget i ckness o the @kﬁﬁ%—n@‘l‘ﬁ%t&@o@ t hi ckness of
the gear portion. FIG 5 (dl) is ancross-secti onal view 011?'1@l “Case where
val ue of @J43]is smaller than 0.60 taken along the X-X line. As shown in
the figure, if the gear portion 320 is too thin, strength thereof is
decreased and tfHéT-e5i §dh fsogstbpbbtyecharneher igoart afent poang2the i¥XsXor oken

when pl anetary gear operation is carried out. [0054] FIG 5 (d2) is a
Cross-se }rrbenﬁ}g"\))’fjéw ofe 1 ¥k Weeer\/dﬂal}@etoftkﬁ‘?q@%% QPargér 4R&F 0. 87

taken al ang, the, ot X dd ne: ARIOW o BLG: Bockiokhe Hhickness of the gear
portion 320 1s too thic

a cross—sectional view of a case where value of Ct/Gt is smaller

than 0.60 taken along the X-X line. As shown in the figure,

1f the gear portion 320 is too thin, strength thereof is

decreased and there is a possibility that the gear portion 320

is broken when planetary gear operation is carried out.

[0054]

FIG. 5 (d2) is a cross-sectional view of a case where value
of Ot/Gt is larger than 0.87 taken along the X-X line. As shown
in FIG. 5, if the thickness of the gear portion 320 is toc thick
relatively to the thickness of the glass substrate 110, load
of outer circumference portion of the abrasive pad 170 is
applied mainly to the gear portion 320. Because of this,
contact between the glass substrate 110 retained by the external
side of the carrier for polishing 120 and the abrasive pad 170
is prevented and load from the abrasive pad 170 to the glass
substrate 110 becomes uneven. Therefeore, it is preferable that
the wvalue of 0Ot/Gt which is relation between the target
thickness of the glass substrate and the thickness of the gear
portion is within the above-mentioned range.

[C0551

Therefore, in the present embodiment, any of the
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relatively to the thickness of the glass substrate 110, |oad of outer
circunference portion of the abrasive pad 170 is applied mainly to the gear
portion 320. Because of this, contact between the glass substrate 110
retained by the external side of the carrier for polishing 120 and the
abrasive pad 170 is prevented and |load fromthe abrasive pad 170 to the

gl ass substrate 110 becones uneven. Therefore, it is preferable that the
val ue of aBokG-mehirchriest o€l at] on /bet weencthe 6ﬁégﬁmiﬂﬂ@1@€§§egéo§fhe gl ass
substrate and the thickness of the gear portion is within the

above- nestistied tangﬁﬂ1F0055P Thbrefon ef chitheepsesenteentddi peats any of

the 20 above-nentiopned O It/&G, or OG/& or a conbination thereof
enabl es t5OPSEAEESI L fﬂetﬁﬁigﬁﬁéﬁ %?b%%¥%?%é§§*EEFWEbHnﬂﬁe3b@aé%l §0Bstrate

110, the cal.ass, subst babed Lol Lan DL 310, ANd Lhe . dear  BprLLen,320 Lo be

an appropr to reduce ion Stbstrat es
after thanpehishhags siregl wbs | Sraiatt-a) QEBQrFH thgﬂlﬁ%fét(‘égﬁwﬁileand to
i nprove non-defective product ratio. [0056] nbo i men Herei nafter, an

enbodlnem@l@taanmaqufaptadunglwathodfdﬁcaegbgss sahsit r ate foimprnagnetlc
disc to which the present invention is applied will be explained. The gl ass
subst r at &6 fgchayRePreHCsc YahdOt he nagnetic di sc are manufactured as a
magneti c go%%]haV|ng a predeterm ned shape such as a 0.8-inch disc (inner
di anet er out si de dianeter 21.6mm thickness of plate 0. 381nm , a 1.
0-inch digsabaipehtdi ameter 7mm outside dianeter 27. 4mm thickness of
plate 0. 381mm) , or a 1. 8-inch disc

Hereinafter, an embodiment of a manufacturing method of
a glass substrate for a magnetic disc to which the present
invention is applied will be explained. The glass substrate
for a magnetic disc and the magnetic disc are manufactured as
a magnetic disc having a predetermined shape such as a 0.8~inch
disc {inner diameter 6mm, outside diameter 21.6émm, thickness
of plate 0.381mm), a 1.0-inch disc (inner diameter 7mm, cutside
diameter 27.4mm, thickness of plate 0.381lmm), ora 1.8-inch disc
(inner diameter 12mm, outside 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.
[0C57]
{1) Shaping step and wrapping step

In the manufacturing methed 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 mathod, a float method,

a down-draw method, a redraw method, and a fusion method with,
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(i nner dianmeter 12nm outside dianmeter 48nmm thickness of plate 0.508m).
Moreover, the glass substrate and the disc may be nmanufactured as a
2.5-inch disc or a 3.5-inch disc. [0057] (1) Shaping step and w appi ng 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 (ground) to produce a glass base material. Then the gl ass base

materi al f@s elinplle, pAOTHEE gla 3 asSa Ha=3GriVari ouschypese 8 mlalri=gl ass can
be used as the plate glass. The plate glass can be manufactured by a

her et of orief kn®es metthod dechsas, atheessanetdhibss adil dat meetiied,turaddown- dr aw
nmet hod, a redraw nethod, and a fusion nethod with, 21 for example, nolten
gl ass as & FFAFL - ABTITG RYreSed het H1686, 91355 prEceifpitifdyStelddeédd t he

plat e ol ass, San e, gANULBGLAL oo AP JORCCasL L \ATPTAOYS 0l 239 And ol ass

ceram cs (crystallized ass)® can Used as quality of material "of the

pl ate gl assumirdiniNesid ialks ,gkass, 158831458, HRASh=POronsd ljigate gl ass,
or the like can be used as nmaterial of the plate glass. Especially, as

anor phousogl aks, ltifkke atamm hesidsiecclatas ghassrtah die pref piabky guised .because
it can be chemcally strengthened . and can provide a glass substrate for a
magnet i ¢ ARSIV Yhg 2SsHPeF PP UFed 1 Sur f-aCeaf MaERES L ARAT S UDSITRCE st r engt h.

o, di QS HASE By i SeEIpPBCE “HS1 G CPPars TONE " ahe BoAy TR EE o
obtain a platershaped amarghaus ghBssrater for ASnddee@ umnQsiiwkaie gl ass,
chem cal strengthening glass including; 58 to 75 percent by wei ght” of Si02;
5 to 23 parmpentor main surface flatness and substrate strength.

(00581

In the present embodiment, molten aluminosilicate glass
was cast into disc-shape by direct press using upper, lower,
and body molds to obtain a plate-shaped amorphous glass. Here,
as the aluminosilicate glass, chemical strengthening glass
including; 58 to 75 percent by weight of SiC;; 5 to 23 percent
by weight of Al;03; 3 to 10 percent by weight of Li,0, and 4 to
13 percent by weight of NayC, was used.

[0052]

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
frmntopandbottmntobothsﬁrfacesofthepﬂateglass,grindiﬁg
fluid containing loose grain was supplied on the main surface
of the plate glass, and they were relatively moved to carry cut
the wrapping process. By this wrapping process, a glass base

material having smooth main surface was obtained.

[0060]
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by wei ght of A1203; 3 to 10 percent by weight of Li20, and 4 to 13 percent
by weight of Na20, was used. [0059] Next, both main surfaces of the plate

gl ass was wrapping processed to make a disc-shaped base glass material. The
Wr appi ng process was carried out by an apparatus for both surfaces w apping
usi ng planetary gear nechani smand alum na system /| oose grain.

Specifically, wapping platen was pressed fromtop and bottomto both

surfaces t . S, i ndi Jujd taini | oose grain was
supplied %& tﬁgﬂﬁ%?%?§%%%§c%: 6fﬂgthHWLrngfggﬂ?%ﬁﬁéﬂghey were relatively

noved to carr e, uhegw apRimthPEeeess, BYe tdli=sVhaBRi MY HF DLESSs a gl ass
base material having snmooth main surface was obtained. [0060] 22 (2)

Cutting stepafdor dngc-Bbapengylchaslbsitmg) eNexs cutisowy farodi ainerd acust t er, the
gl ass base material was _cut and a disc-sha ed_glass substrate was cut out
from t he RS gatgade lnat Bl Lo & Usimd Milarohdvany 197 Hadmgal
cylindrical__shape,.an inner hole s forned_in the center of the gl ass
spbstratg;%P TN%%E% Ot c % %s@aiuﬁgf?g_el?cgbﬁnﬁfnfﬁgnp iﬁ% r 9 ast
C'rCU”feﬁﬁﬂﬁﬁgﬁﬂﬂ?té%&&nﬁ&%o@@@g£H£§§sﬁbEEHHE@r@Qﬁﬁjﬁﬂge SHES, 8GR e eT €
ground by a dianond grinder to carry out predeterm ne chanfering process
(f orm ng,cihami@siarg)e efl@OGLIr fa(CR) a:5¢ ocamne vt appinnte sérepe Bexe s uat doaet h
surfaces of the glass substrate thus obtained, second w apping process was

carried ORYS rdPwiIthitara rbmien AT iTHe 1 s tCagap ity migeccarryi ng
gg;C232 : ‘%ﬁgk%!&%”%ﬁ%%eég‘T?&?ﬁiﬁ&,‘éhé%?%?fﬁg _to renmove mnute convex or

[0061]
(3) Second wrapping Step

Next, on both surfaces of the glass substrate thus cbhtained,
second wrapping process was carried out in a similar manner as
the first wrapping process. By carryingout the secondwrapping
process, it is possible to remove minute convex or concave shape
formed on the main surface in the cutting step cr 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 pericd of time.
10062]
(4) Edge surface pclishing step

Next, by brush polishing method, the outer circumference
edge surface of the glass substrate was mirrer polished. At
this time, slurry incliuding cerium oxide abrasive grain (loose
grain) was used as peclishing grain.
[0063]

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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formed on the main surface in the cutting step or edge surface polishing
step, which are precedent steps, in advance and it becones possible to
finish follow ng polishing step of the main surface in a short period of
time. [0062] (4) Edge surface polishing step Next, by brush polishing

met hod, the outer circunference edge surface of the glass substrate was
mrror polished. At this tinme, slurry including ceriumoxide abrasive grain

(1 oose gbAidYdes d4SeBbtas spekd.ShiBge 8t 2l Dy, [ 0963 niihen i the alasgsubstrate
after edge surface polishing step was cleansed with water. By this edge

surface poflgshengfaseepast hien edggosyr famelidfidrhewjtlasst sdbstreate vias
processed to have a m rror surface condition which can prevent separation
23 of sodF e RN POIUs SidRELBSpEY afl TN R Hh&v el ACuAf BReRCENSRIGe surface

ree 0,8 BPRELERNI OO bath gECifRs.i Lol pase SluslLERhally o
substrat esowesged am nated and polished. [0064] (5) Main surface first
polishing step As a nain surface polishing step, the first polishing step
was perfof@d@ad] The first polishing step is mainly ainmed at renoving crack
or distortion remaining on the main surface after the wapping step. In the
first pol i shi st epr di WgP t POt IR SERP enbodi ment, nain surface was
T 11 POl Shog, e 12 1041 LT 266, PR 1B, 0B AN g, ) el udos
was performed. The first polishing step is mainly aimed at
removing crack cr distortion remaining on the main surface after
the wrapping step. In the first polishing step according to
the present émbodiment, main surface was mirror polished by the
both surface polishing apparatus which includes a planetary
gear mechanism, using soft swede pad as an abrasive pad. As
polishing agent (loose grain), colloidal silica was used.
[0065]

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.

[006¢j
(Evaluation)

Effectiveness of the present invention in the first
polishing stepvaccording to the present embodiment will be
explained. In the present embodiment, number of the glass
substrates polished per one batch was 100. Variation in
substrate thickness was measured by sampling one substrate from
inner side (center porticn) and external side (outer
circumference portion) of each of a plurality of carriers

mounted on the both surface polishing apparatus. The total

number of the glass substratewas 10. Variaticnbetweenmaximum
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pol i shing agent (loose grain), colloidal silica was used. [0065] The gl ass
substrate after the first polishing step was sequentially dipped in

cl eansi ng tanks of neutral detergent, pure water, and isopropyl al cohol
(I'PA) to be cleansed. [0066] (Evaluation) Effectiveness of the present
invention in the first polishing step according to the present enbodi nent
wll be explained. In the present enbodi nent, nunber of the glass
substrates polished per one batch was 100. Variation in substrate thickness
was neasuaed minsamliaigicone fsneathate fFa0mesi opesulsiteafserterposd i on) and
external side (outer circunference portion) of each of a plurality of
carriers hotfRtedColehe pottstsintiegce'arol $ehi hg appatet vsr ifHd aotial nunber

of the gl ass substra was .10. Vari ati.on tween maxi mum 24, and m ni mum
Ol o of CREeRAPER e ot aubat B TheEhARee To T St el her at es

vas set !grBedlie, JALLALLRA LN 1J DECERRIS phel o 10 RY0! G g Ll yence to

processi ng steps e glass substrate 110 after"the™p ing step,

perm ssi bheximayi vamyabperd e yardatdon was setz3tpnd3 m [0067] The
above-nentioned polishing rate (polishing efficiency) is the anount of

gl ass sub&®vate main surface which can be polished within one nminute and is
a value acquir by i viding chanfered anount by tinme. To naintajn

production ef fi'ct ency U1 igtoped suBt e nder HES bl e(F_PﬁlniiSrﬁﬂrﬁQ{/al ue of
the polishingciahe, yas shl 40808 ngalg@ngaﬁ@%atg%gi% subPLEKNGSSOf the

a
gl ass substrate im the enbodi nent
can be polished within cne minute and is a value acquired by

dividing chamfered amount by time. To maintain production
efficiency of the glass substrate, permissible minimum value
of the polishing rate was set to 0.8 pum/min. Here, target
thickness of the glass substrate in the embodiment explained
below is set to 0.636 nm. However, the present invention is
not limited to this value.

[0068]

FIG. 6 is a view explaining comparison of polishing
results by changing thickness of the glass substrate retention
unit and the gear pertion. FIG. 6 (a) is a view for explaining
comparison of wvariation in thickness (normal distribution)
caused by changes in thickness in the glass substrate retention
unit and the gear portion and FIG. 6 (b) is a view for explaining
comparison of polishing rates caused by changes in thickness
of the glass substrate retention unit and the gear portion.
[0069]

If the glass substrate 110 was polished with the glass
substrate retention unit 310 having fixed thickness of 0.55 mm,
the gear portion 320 having the thickness of 0.60 mm(comparison
example 1} and 0.40 mm {comparison example 2), in both the

comparison examples 1 and 2, variation in thickness largely
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belowis set to 0.636 nm However, the present inventionis not limted to
this value. [0068] FIG 6 is a view explaining conparison of polishing
results by changing thickness of the glass substrate retention wunit and the
gear portion. FIG 6 (a) is a view for explaining conparison of variation
in thickness (normal distribution) caused by changes in thickness in the

gl ass substrate retention wunit and the gear portion and FIG 6 (b) is a

vi ew for 'expl ai ning conparison of polishing rates caused by changes in

t hi cknessexofedde3glass, suhsthatwess etaat iriiditand hheigear LRanrdd.on.

[0069] If the tgI ass substrate 110 was polished wth the glass substrate
retenti on'YATeL @0 HaviAglrnxed thhcdraessobithe ghapmsuliheageast pdret i on 320

havi the thick f Q.60 ' le 1 d 0.40
(compari SoHRKENETE 27 i Dot AEne. TeBtHar? sout Sxanbt o1 HHd 22 ar i at i on
in thi Ck[}?@cé@éﬂ% Yst &5s eX58efsudd Lbenhe‘y@%;gﬂv‘é/a%st %ﬂ%ﬁlrbgatr%%@t% fTaxi mum

val ue. erefore,” variation in thickness of the glass s rate of the
conpar i samoexangt % ihcandh@ paiulsthibey kacgerof mhicheohpht 0¥bNGExpAGRSSI NQ
steps and woul d be defective as final products. Moreover, since the

pol i shi ngl rai@és’? ofaxdrel o dipalr il ve e iess 1ol canwl il g hnef,alilt el ow
perm ssible mninumvalue, it is understood that production efficiency is
ext renel yuIP%‘;vﬁStcf%g] atNeB&?&L{q'Fel‘DdT aes'%rléi}tﬁ?ﬁcryatles é‘@tﬁ?l@’ol i%hed with the
gl ass sup(%f@%e retention unit 310 having fixed thickness of 0.40 mm the

gear portion 320 having the thickness of 0. 60 mm (conparison exanple 3),
0.55 mm (enbodine, the D s48smutenbodivientol)shed with the glass

substrate retention unit 310 having fixed thickness of 0.40 mm,
the gear portion 320 having the thickness of 0.60 mm {comparison
example 3), 0.55 mm (embodiment 1), and 0.40 mm (embodiment 2}.
As a result, variation in thickness and polishing rate of the
embodiments 1 and 2 were within permissible ranges, while
variation in thickness and polishing rate of the comparison
example 3 was out of the permissible ranges.
[0071] |

Further, the glass substrate 110 was polished with the
glass substrate retention unit 310 having fixed thickness of
0.30mm, the gear portion 320 having the thickness of 0.60
(comparison example 4), 0.55 mm (embediment 3), and 0.40 mm
(embodiment 4). As a result, polishing rates of the comparison
example 4 and the embodiments 3 and 4 were within the permissible
range. However, variation in thickness of the comparison
example 4 exceeded the permissible maximum value.
[00721}

From the above results, it is understcod that contrelling
the values of It/Gt, Ot/It, and 0Ot/Gt, which show relation
between the glass substrate 110, the glass substrate retention

unit 310, and the gear portion 320 to be appropriate value,
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As a result, variation in thickness and polishing rate of the enbodinments 1
and 2 were within perm ssible ranges, while variation in thickness and
polishing rate of the conparison exanple 3 was out of the perm ssible
ranges. [0071] Further, the glass substrate 110 was polished with the glass
substrate retention unit 310 having fixed thickness of 0.30mm the gear
portion 320 having the thickness of 0.60 (conparison exanple 4), 0.55 mm

(embodi mesiaB)es and Qe&@c@“baé@g@Qghneﬂﬁ A psthstd %%ﬁ%&%es@owfﬁﬂﬁ@ rates
of the conparison exanple 4 and the enbodinments 3 and 4 were within the

per m ssi bermiamidele Howewren, vahnd atnidonoinm tritickness iehithersofpardveon
exanpl e 4 exceeded the perm ssi bl e maxi mum val ue. [0072] From the above
resul ts, §eiRematdtigodnihatue ok 1 i AgensHensal gesaiding de, t@te/ I't, and

/&, which | th b te 110, . th
substrateéCe%esrnio:,\/?)]h‘ejre%LI ll(?rrllsld \Qﬁsgn?ﬂﬁgbgg %@fg}f% 15‘3%8"’?6%818%;) ar| ate

value, 26, 8Nalles oo YU VA Lo, L cBUbBE Aot L ickNessy Wdlibly

perni ssi bl e maxi num val ue and to maintain polishing rate "above

pern ssi i esafitnipasmavial we. ifbevetonen-astordi ng poodiber Presendt itheention,
it is possible to reduce variation in thickness of the glass substrate
after therfshishiny st eplusinging gofadysdd canefifd dimmcave non- def ecti ve

pr oduct (5 of the product while maintaining production efficiency.

[ 0073] (% n surface second polishing step Next, second polishing step

was perfohgnechﬁ1 the- o sé‘é&fﬁcﬁ%ﬁ‘oﬁo&k{lﬁ?}‘ rgg;e%t ep. The second polishing step

was ai med
Next, second polishing step was performed as the main

surface polishing step. The second polishing step was aimed
at finishing the main surface to have a mirror surface. In the
second polishing step, main surface was mirror polished by the
both surface polishing apparatus which includes a planetary
gear mechanism, using scft swede pad as an abrasive pad. As
polishing 1iquid {loose grain), cerium oxide abrasive grain was
used.

[0074]

The glass substrate after the second polishing step was
sequentially dipped in cleansing tanks of neutral detergent,
pure water, and isopropyl alcohol (IPA) to be cleansed. Here,
ultrasonic wave was applied te the tanks.

[0075]
(7) Chemical strengthening step

Next, chemical strengthening was conducted to the glass
substrate. The chemical strengthening was conducted by
preparing powder chemical strengthening salt includingmixture
of 60% of potassium nitrate and 40% of scdium nitrate as solid
chemical strengthening salt. The chemical strengthening salt

was thrown into a container for salt infusion and was heated
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at finishing the main surface to have a mrror surface. In the second
polishing step, main surface was mrror polished by the both surface
pol i shi ng apparatus which includes a planetary gear nechanism using soft
swede pad as an abrasive pad. As polishing liquid (loose grain), cerium
oxi de abrasive grain was wused. [0074] The gl ass substrate after the second

pol i shing step was

detergent, pure water, and isopropyl alcohol (IPA) to be cleansed.

ul t rasoni endavel was lapphi eell ¢ ot t ez deakse fH0FJend 7Yt Lhem cal

step Next, chem cal strengthening was conducted to the glass substr
chemical sPPéfft heni ng was conducted by preparing powder cheni cal

st rengt heni ng |t including.m xture f 60% of, potassiumnitrate and 40% of
sodiun1nitratesggu%blJﬂﬂuﬁwgﬁPQaant?%%b@ﬁéﬁﬁhdﬂbgﬁﬁ.g%ﬂﬁsc%%$§i%ﬁte

strengthepipg sali;cd@$ @'E)@Wlﬂmi RLO 80 & QU@ Neruf 9, S gkt th@f&?%rgg%?fd was

heated 27 and nolten by an el ectromagneti ¢ wave generator.
l'ithium ietrangtseditm i eoliutithe ghass subst ral£ss weksgbkephaeed ys sodi um

ion and potassiumion in the chem cal

sequentially dipped in cleansing tanks of neutral

Her e,

ate.

Thus,

strengt heni ng

The

strengthening solution and the gl ass

subst r at eStasngsheeagt hened. [0077] The gl ass substrate after the chem cal
strengthe?ggg7itep was di pped into a water tank of 20C to be rapidly cool ed

down

and

ept in the tank for about 10 m nutes. Then, the gl ass
The glass substrate after the chemical strengthening step

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 40C to be cleansed. Moreover,
the glass substrate after cleansing by the sulfuric acid was
sequentially dipped into tanks of pure water and isopropyl
alcohol (IPA) to be cleansed.

[0078]

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
for a magnetic disc having high rigidity was obtained.
(00791
(8) Magnetic disc manufacturing step

An adherent layer including Cr alloy, a soft magnetic layer
including CcTaZr base alloy, a foundaticon layer including Ru,
a perpendicular magnetic recording layer including CoCrPt base
alloy, a protection layer including carbon hydroxide, and a
lubrication layer including perfluordpolyether (PFPE) were
sequentially deposited on both surfaces of a glass substrate

manufactured through the above procedures to manufacture a
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substrate after the rapid cool down was di pped in concentrated sulfuric
acid heated to about 40C to be cl eansed. Mreover, the glass substrate
after cleansing by the sulfuric acid was sequentially dipped into tanks of
pure water and isopropyl alcohol (I1PA) to be cleansed. [0078] As nentioned
above, by carrying out the wapping step, the cutting step, the chanfering
step, the edge surface polishing step, the first and second poli shing
steps, angkihadichen cakqsbiengihen ngistepcna fade ok 2gliadss
substrate for a magnetic disc having high rigidity was obtained. [0079]

(8) Magnets andesenpanudfci yramgrstiepm lar adherent Hayer imotawdimgtGe all oy, a
soft magnetic | ayer includin%-CbTaZr base all oy, a foundation |ayer

i ncl udi NPV 2458 ise M Ye Ul 74T Uiy e 2@ Tveddesr disng 1 &yerthiendliddi B¢ @oCr Pt

base all ot ection l.ayer,.including carbon hydroxide, and a
Iubricatigaﬁqé%gglqéiﬂqﬂﬂQ%flﬁérJfﬁﬁropolyether (PFPE) were sequentially

deposi ted ggdpt h surfaces of a glass substrate nanufactured through the
above procedures to manufacture a 28 perpendicular magnetic disc. Here, the
present confi guy atedarakb Se ambexdnmeing of theperpeadt Guhan tTagness Gedinsc.
However, the above exanple may include a magnetic |layer or the like as a

| ongi t udi wedlavrpretiléhdirsEcrpoogote A Prasfradhbliovarisod hewever . tife ir esent

i nvention ha beegz explﬁgg%d Bﬁth refegence to, attached fi.qures. However,

it is netdiess® o%sayn t HBSpPESERTCT WV ERR FOAT i &° btt I Sd 6 the

embodi menty, SREWRGRRERE AWM hhr8e Udgr$890d BYetBeOSKIHY Bfe skilled

persons, various modifications and variations of the present
invention are possible in the light of the scope of the subjoined
claims and therefore all the modifications and variations fall
within the technical scope of the present invention.
[0081]

The present invention can be used for a manufacturing

method of a glass substrate for a magnetic disc.
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persons, various nodifications and variations of the present invention are
possible in the light of the scope of the subjoined clains and therefore
all the nodifications and variations fall wthin the technical scope of the
present invention. [0081] The present invention can be used for a

manuf acturing nethod of a glass substrate for a magnetic disc. 29 What is
claimed is: 1. A manufacturing nethod of a glass substrate for a nagnetic

di sc conprising a polishing step in which an abrasive agent including a

| oose grahati $ssupplimed between a gl ass substrate and an abrasive pad for
polishing a main surface of the glass substrate and a carrier for polishing
retaining the glass substrate and the abrasive pad are relatively noved to

carry ouyt poljshing, wherein; the carrier for | i shi i_ncl udes. a gl ass
substr at g' r et}én AR A VIR & Pgtaeﬁgis%ﬁ Sg“ﬁ‘ao < ?gfﬁi RHFHhe gl ass

substrat g;andcanmgeatipgr bi ON1 PERYLded op an pHiek &hrsupierence .0f the
gl ass substrate retention unit, the glass substrate retention unit and the

gear portihobudingl adedid fgerent i ratespal sqd Hdiwdaress gohistheulgbasstsubstrat e
retention unit is between 0.45 and 0.63 tines as thick as target thickness
of the @hdsansisasiie paghdorhPekhessnegfa tlysar igoret pdnthe Be2seen 1. 00

d 1.84 [ t hi ck t h bst r.at tent.i it. 2. Th
manut act GFPRG FEERG bl o GTLSE Slibet PALAF bl U “Sagnerts GrceKesdrding o

tC: ?rg m ;és\tﬁﬁiegggggt ggg;grt?ésa&éaéihﬁ‘e RAT ROMLIAR 518 1Rekween 0,60.apd 0. 87

out pelishing, wherein;

the carrier for pelishing includes a glass substrate
retention unit having a retention hole for retaining the glass
substrate and a gear portion provided on an outer circumference
of the glass substrate retention unit,

the glass substrate retentibn unit and the gear portion
include different materials,

thickness of the glass substrate retention unit is
between 0.45 and 0.63 times as thick as target thickness of the
glass substrate, and

thickness of the gear portion is between 1.00 and 1.84

times as thick as the glass substrate retention unit.

2. The manufacturing method of a glass substrate for a
magnetic disc according to c¢laim 1, wherein thickness of the
gear portion is between (.60 and 0.87 times as thick as target

thickness of the glass substrate.

3. The manufacturing method of a glass substrate for a
magnetic disc according to either claims 1 or 2, wherein
the glass substrate retention unit and the gear portion

include different materials respectively, and
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t hi ckness of the glass substrate. 3. The manufacturing nethod of a gl ass
substrate for a nmagnetic disc according to either clains 1 or 2, wherein
the gl ass substrate retention unit and the gear portion include different
materials respectively, and 30 the glass substrate retention unit is
jointly fixed so that the glass substrate retention unit cannot rotate to
the gear portion. 4. The nmanufacturing nethod of a glass substrate for a

magnetic disc ateordbRg LAnanYaeRerSf el 8bABudi ¢ 0 3.5 MR8} i dhe gl ass
substrate retention unit includes glass epoxy. 5. ThHe nanufacturing nethod
of a gl agshasulister gfleskosubstmagretétedi $on aceor diagndto ameienecofchel ai ns 1
to 4, wherein the gear portion includes stainless steel. 6. The

manuf act W93y BestHEd -of a gl ass substrate for a magnetic disc according to
any one of clainms 1 to 5, wherein thickness of the glass substrate
retention unit is 0.40 mmor Iless. 7. The manufacturing nmethod of a gl ass

substrate for @hve&tgjﬁ%ji%@Eﬁ%@gokoaa?ﬂ% %bgéf‘é@@ %ﬂko 6,
0.55 mm or

wherein thickness of the gear portion is ess. 8. The

manuf act ukd grg: thiet hidd ok cacglddsy subshiyabeefof @laimgnetic Wi stedegording to
any one of clains 1 to 7, wherein Asker-C hardness of the abrasive pad is
bet ween 7w@artdlao supptrate retention unit includes glass epoxy.

5. The manufacturing method of a glass substrate for a
magnetic disc according to any one of claims 1 to 4, wherein

the gear portion includes stainless steel.

6. The manufacturing method of a glass substrate for a
magnetic disc according to any one of claims 1 to 5, wherein
thickness of the glass substrate retention unit is 0.40 mm or

less.

7. The manufacturing method of a glass substrate for a
magnetic disc according to any cne cof claims 1 to 6, wherein

thickness of the gear portion is 0.55 mm or less.
8. The manufacturing method of a glass substrate for a

magnetic disc according to any one of claims 1 to 7, wherein

Asker-C hardness of the abrasive pad is between 70 and 90.
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