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DESCRI PTI ON *@00002* GLASS SUBSTRATE FOR | NFORVATI ON
RECORDI NG MEDI UM AND METHOD FOR MANUFACTURI NG T

5 TECHNI CAL FIELD The present invention relatesﬂmwmmmmwmmmm
gl ass substrate for an information recor |ng we Mso150+
used in a magnetic disc, 10 which is a

recordi ng medium for an information recordlng ﬂumwmmmmmmmmn
such as a hard disc, a nagn@ES@PERTEOIN di sc, j

optical disc or the like, and a nethod for *G00002*
manuf acturing the sane. 15 BACKGROUND ART

Convent i axedy, s@BgfﬂﬁﬁEspbﬁttﬁtéRﬁﬂTI@N R@E@@@@NdmmqglUM
recordlng nmedi um nust have a surface that is as snoot

as possi bl e t SNENHETEHODe ¢GRI MG UAGTHIRING THoh SRNE
hi gh 20 density. Thus, the surface of the gl ass
substrate is ground and polished in plural stages

TdoHNDgADBROEADt Uring to suppress the formation of
m croscopi ¢ protuberances (refer to, for exanple,
Japanese Lai d- Cpen Pat ent Publication No. 11-154325).

That | | d
st 058 BESSAE AR Py BBl G 41y Shghebbatitie cor

agrnnﬁongationergcomdung,mbdugm peleids Hinn@, meatheseicondl sc,
shln The pe l,i shing, ad% and the grain,

wREshet b aMa08s Lo FOF LR GeRIoN Tore SpprtsRidiay

r&ebeaing Hovaceosdancaswat Ratrhedneayi hetaRPldtidit ical

accurac% 30 A ollshlng agent supply devi'ce for
digfecdndedy 0@9@9@9. f§seobrshhaglagent engf adimeftdroshtfor

mggﬁ @Qpl%%f{ﬁéeﬁgmegraln di anmeters to the sane

|ng vice has been 1 proposed to change the
type or grain dianeter of the

BACKGROUND ART

Conventionally, a glass substrate for an information
recording medium must have a surface that is as smooth as
possible to enable recording of information with high
density. Thus, the surface of the glass substrate is ground
and polished in plural stages during manufacturing to
suppress the formation of microscopic protuberances (refer
to, for example, Japanese Laid-Open Patent Publication No.
11-154325). That is, the glass substrate is ground and
polished in steps broadly divided into four steps, rough
grinding, fine grinding, first polishing, and second
polishing. The type of polishing pads, and the grain
diameter and type of polishing agent are appropriately

selected in accordance with the required polishing accuracy.

A polishing agent supply device for selectively
supplying polishing agents of different types and different

grain diameters to the same polishing device has been
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pol i shing agent at each polishing step (refer to, for
exanpl e, Japanese Lai d-Open Patent Publication No.
2000 218535). According to such a polishing agent
supply device, 5 a plurality of polishing devices do
not need to be prepared for each polishing agent that
Is used. This solves problens, such as that related to

prisded dddti Oreisnege. tiRecepbe 0basgrsvhsHi aesed 8f the
requi red to be recordable 10 with higher density. To
B FShing meeefi redmntpol hehsnsoshapssreferhsogl dog

rat e;.s ' .a.dn.order t
SBSLE' SBUIA0E I G TREOUEE bl 8408ho' Ro. zo00-
XffsiT)at e Ackchediolg shi Bgargentpdlisthihay eagerdt NGipHI Ri Bevice,

di aneter, in each polishing step, and the grain
i %Jtdf o5 RHet PN IS SR ndo et Beednkof PReprepared

fdt 2RULRRAG JIHIPTa it AAASH N0, Laceads: o HOVRYEL
when polishing is perforned while changing the

pywiklerisg sagentas rthete pol a s nige diavs T2l Landeont Bpace.
above 20 conditions, a problemin which the surface of
the glass substrate beconmes scratched arises. This is

becawerent RAldsHisibAGRIHe BN G Sl PFHE 95 B recordable
dianeter is inpregnated in the polishing pad during a

wiitdc bdighg rpslenstityy sTepfudddllt kdiisnpeagiaesent, the

i+ .0 fal.l.s .0 ' sequent .
ORI HoUnd G5 PUMIG B BRI smproved.
Tagemrdelra\tiond mp riviviee sgroaitn niseametfert hel haiss fatsagef ofhe glass

dif ferent pes qf. palishing agents or polishing )
SRDEEe ool ig PO FBIE, SRRt TSR 4 o 10T ale
diameher ganeaehi %@'is%ri‘hg G RinY alnd i PU U of
devi ces nust 30 be prepared for each polishing agent
thReRoLAE PG AIeNANBUSLE becomgpd linerdiiff @ eittepped manner as

pgﬁgggﬁﬁghpggggggg(ying out polishing with a plurality

vices, the task of transferring the

gl ass substrate between each polishing 2 device is
tr°“HE$29g§,aG e%eggaﬁggi%glgggp%%gg?%ég JHJ?% changing the
polishing agent in one polishing device under the above |
conditions, a problem in which the surface of the glass
substrate becomes scratched arises. This is because a
polishing agent having a large grain diameter is impregnated
in the polishing pad during a preceding polishing step, and
the impregnated polishing agent falls out during a
subsequent polishing step thereby mixing with the polishing
agent having a fine grain diameter. Thus, usage of
different types of polishing agents or polishing agents
having different grain diameters is impossible in the
conventional art, and a plurality of polishing devices must
be prepared for each polishing agent when the grain diameter
or type is different. Further, when carrying out polishing

with a plurality of polishing devices, the task of

transferring the glass substrate between each polishing

2
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The present invention focuses on the problens existing

in the conventional art. It is an object of the

present 5 invention to provide a nethod for

manufacturing a glass substrate for an informtion
recordi ng nmedi um capabl e of using polishing agents of
different grain dianeters or different types in the
deartecepald shiowdp ldsdme, arwhi tequings ovi hgngr pdudbdobf time.
efficiency. A further object is to 10 provide a gl ass
substrate for an information recording nedium having

hi gh Tgiealdresdrid enakim T of Sk &t @ fihgh QST%hEyex1st1ng
DI SCLOSURE OF THE | NVENTI ON 15 To achleve
hﬂnhﬁﬁ comverdspaetl ofrtt.he Ipr ésemn dbrertt ich tilee goresent

f or_ manuf acturin S substrate for an
PRt 68 FReSiAnG AR dur Stk by 00 4 glass
smmlsltsclmt@g flolte asu rlfnmmaft i e dBM BT Rl md Bg® @é?&ﬁle of
In the 20 nmethod, the polishing is divided into

usi@gs POd 16hdpar @genser fadr rﬁlrfgf&eremtr Hraior i dhamgters or
dHDf‘f%%%%tt ‘P_ %légli%\a e Sa%e Ss:]illrln%edeoél : he r}'ial

mat eri al ss plate to
1membwnngngradae¢an@ pﬁﬁi&hmm@yprOAGSQrthe&I@Qhﬁct is to

li.sh th f f the roughly ol'shed ra i
QUARRaF 943§FaSUBIaRES: & e St iRma R SEReRring

m@ahuﬁhhag RBOSEH, quihiieh ¥SeerAtie .I%@C%
foam is él \E/;I de H?tuo tlvvg st ages whi ch arlg?dj dede fp{gh

dBPélﬁdllshlng with a polishing agent including
abrasive grains of cerium oxide and post-polishing
with a polishing agent including abrasive grains of
DIBCLOBURBOOBXTHE. IRVENESONgG process i s perforned
bet ween the pre- polishing and the post-polishing to
rinse the raw material glass plate after the

pr e- pel hehisge W h abwéhbagethUbﬂetgs wash o&k\’\’%et W& esent
abrasive grains collected in t he pol |sh|ng pad 3

ipreopdPhshéng WeEhag fAc mRRYfAgtprévess. glass substrate

for an information recording medium manufactured by
polishing the surface of a raw material glass plate. In the
method, the polishing is divided into two steps, a step for
performing a first polishing process to roughly polish the
surface of the raw material glass plate to be smooth and a
step for performing a second polishing process to finely
polish the surface of the roughly polished raw material
glass plate to be smoother. The second polishing process,
which uses a polishing pad made of foam, is divided into two
stages, which are pre-polishing with a polishing agent
including abrasive grains of cerium oxide and post-polishing
with a polishing agent including abrasive grains of silicon
oxide. A rinsing process is performed between the pre-
polishing and the post-polishing to rinse the raw material
glass plate after the pre-polishing with a washing liquid to

wash away the abrasive grains collected in the polishing pad

3
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It is preferred that the abrasive grains of cerium

oxi de have a nean grain dianmeter (D50) of 1.5 pmor

|l ess and 5 be snmaller than the nap formati on hole for

the polishing pad. It is preferred that the abrasive

grains of silicon oxide have a grain dianeter that is

smal l er than the grain 10 of the cerium oxide, a nean

igr Pre-Gidnaiteing RRMind tessrihaingopregeak.to 0. 2pm

and be smaller than the aperture dianeter of the nap

formation hole for the polishing pad. It is preferred

t hat { shi C 15.a total .

ook Wi ns SF RN SHIE BO R (N8 olRi e BRaperiom

ahielepdsitvepa imsfrirngydeaie di dmstet | B00f of 1Q054Q¢m or less and

mnutes. It is preferred that the rinsing process_have

Be 5 than, e AaRifrmation helke ofpEdthaapolfshing
> rinsing 20 process, |load applied to the raw

material glass plate by the polishing pad be | ower

than that in the pre-polishing. It 1is preferred that

int i Nsi_ng proc ,lqQad applied to the raw . _.
nate?%aﬂsgpﬁ§geﬁF§F§%&fﬁ;ﬁiﬁxégiﬁﬁ%ﬁfrﬂﬁ?iﬁ?t%@ sthjgon
o&3 del ha@¥el hannt ket dha RAstiPUSN &Y. thdn i ShdSyrain

preferred that |oad related to the rinsing process be
ofsths cegigmcrgider ias MeRer @nedd iHameten heDg) ag§ less than

u te,far [ ' r [ di.u .
CEPEbER, ! 0 2h, SRICEEGHIS YT i urg gpmerces
ofiathressphépghiatiNRahode &orswhieaes Inedsingepdry. a

t hr ee-di nensi onal surface structure analyzing
m croscope, with a measuring wavel ength (X) set at

0.2 te isdphBrekeed thalMmtdle %%%%nd4pﬁrﬂéﬁﬂﬁ?¥ﬁ¥33eég have
the present invention provides a polishing device for
anhfAbpActapkngimegPisd §Qb4br miautes-anlti afoprafieonmed that

CAECBBGLRCTEIUIDNGORL LU, B 09, 5% BB hcer.

It is preferred that the rinsing process have a task of
1 to 20 minutes. It is preferred that in the rinsing
process, load applied to the raw material glass plate by the
polishing pad be lower than that in the pre-polishing. It
is preferred that in the rinsing process, load applied to
the raw material glass plate by the polishing pad be the
same as or lower than that in the post-polishing. It is
preferred that load related to the rinsing process be 25 to

70 g/cm®.

It is preferred that in the glass substrate for an
information recording medium obtained from the above
manufacturing method, micro waviness height (NRa) of a
surface measured by a three-dimensional surface structure
analyzing microscope, with a measuring wavelength (A) set at

0.2 to 1.4 mm, be 0.15 nm or less.
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pol i shing pad made of foam The polishing pad perforns
raw material glass plate polishing that is divided
into two stages, which are pre-polishing with a
pol i shing agent including abrasive grains of cerium
oxi de and post-polishing 10 with a polishing agent

i ncl udi ng abrasive grains of silicon oxide. A rinsing
process is performed between the pre- polishing and

th t-.pol i shi f i nsi th material gla
e BERtoRel aliag op eiasion 11e Lau” miera glass
éUMiéﬁﬁddﬂﬁéﬁﬁd&“kdf“ﬂéﬁ“%%f&@@?néa¥e§l¥%§h5355%§ate for an

inner layer, having a plurality of Independent

infisoimad i andrecar dinemddiyem Hyrpelishingsassntfisee of a raw

having -.a plurality of ap _far.mat,i on holes with an
me'-")%terrel%ell ﬁﬁsns'e psli%tee 'coﬁg‘gr é’(ﬁﬂtl%%ltnrge Sd&fenduntudes a
puuil¥tasg Bl haitid gfetda0. halkes geparmatng k) YU EBSEns raw
of the polishing pad so that the abrasive grains 20

med9redle#liass Ml ats iRsHif gl thet hies plivided shinhg two

§ wa : i_ng qt:he rihsing praocess., It is
FeSEGRRE LRI U LA Soene
ipgilivshiingg apach sianee graiolse off anmtinm dxddpramd Poeeteslishing
an% 20 25 pm.or less, gnd a depth of 2 pmor greater
3E PoBOPhSE Y EFENETHE PNI I AP Rt iatmerof silicon

oxAgleuder 2ihoVRy PPbEEBENYs BLAFE ARH BRYWRRS the pre-
pol i shing pl ate arranged rotatably about 30 a rotation

poRashingnang ¢cher post-poldsddh b dtomanindingipper raw
LiL.shihn l.at | ower. polishi.ng.plate, . for _

ELEBTG L8 B30 L% kN RO IUNLAL S LD vashing

1TheidsurTheepolisheng apaduincilalegl asfaapl ab9erSwith an

.pol i shed by the.5 polishing pad by rotating the upper
1BBrrehPNGTol BAT1BRGS RLCIPOISY 0] ieRieRs PieRte AR es, and
afit 8heekN 1¥heeh rbbReROL hShitRY sRRGaceS HakATRES %ﬁd?giity of
| ower polishing plate and the upper polishi'ng plate as
napcégsmayion holes with an extremely fine size compared to
the independent bubbles. The nap formation holes open at
the surface of the polishing pad so that the abrasive grains
collected in the polishing pad in the pre-polishing are

washed away during the rinsing process.

It is preferred that the nap formation holes of the
polishing pad have a hole diameter of 2 um or greater and 20
um or less, and a depth of 2 um or greater and 100 um or

less.

The polishing device further includes a lower polishing
plate and an upper polishing plate arranged rotatably about
a rotation shaft, and a carrier, arranged between the upper
polishing plate and the lower polishing plate, for
supporting a plurality of raw material glass plates. The

surface of the raw material glass plate is polished by the

5
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BRI EF DESCRI PTION OF THE DRAWNGS Fig. 1 is a cutaway
perspective view show ng part of a batch-type

polishing device; 10 Fig. 2 is a schematic view of a
cross-section of a polishing pad; Fig. 3 is a view

showi ng the state of the surface of a raw materi al

glass plate in one exanple taken with an electron

o eirsgsicapgiadl o yFingpt ak irsy atlvé ewpsdowbalishengt ptatef and the
t he cross- section of the raw material glass plate of

Tqwpr DAY NG (2t el bl 2ot Yake mRr¥aéepethe goléshing pad
i Yt HRMRY e hade pﬂglfmir?‘c%‘.réf&@eo ni:lt Eﬁeraﬁlper
material glass plate in a conparative exanple take

g iwhtima hpd adlee @ty oreaqrsgaoscope; and Fig. 6 is a view

showi ng the state of the cross- section of the raw

material glass plate of Fig. 5 taken with the

BTG DEBCRTCagtoReE T BESlMEE FOR CARRYI NG OUT THE

I NVENTI ON An enbodi nent of the present invention wll

now be described with reference to the draw ngs. 30

Dur i ng..nanuf ac, [ of_a ass substrate for an

i nf or %altr?onLh ?lestb;gr |nga"§raesai um > e?gﬁvvﬁaYé?Vafkawégg part of a
bpltahe tiype @il iGlti nigh d@vdiceg- shape from a sheet of

glass plate, The center of the raw material glass

pl at e §iftl fdess & FThamalis witw. ofhe grass-sessieatef a

pbd ikaiRgdpRY;pol i shing the surface of the raw
materi al’ gl ass plate with a polishing device. The
gl ass Figbstd dtse d o ifew g itom thensdtatenpbnené sgrfisse of a

teri . uﬁassd li,me gl ass, al.um ngsilicate 5
TPl epapds e, BlgTgsdh ah ErPUR APy LR (e
edeetronnmfaebetegdeysi ng a fl oat nmethod, a downdraw

nmet hod,, a redraw nethod, or a press nmethod. A
nagne@?@'fﬁlﬁsaﬁdvéew showing the state of the cross-
section of the raw material glass plate of Fig. 3 taken with
the electron microscope;

Fig. 5 is a view showing the state of the surface of
the raw material glass plate in a comparative example taken
with the electron microscope; and

Fig. 6 is a view showing the state of the cross-

section of the raw material glass plate of Fig. 5 taken with

the electron microscope.
BEST MODE FOR CARRYING OUT THE INVENTION

An embodiment of the present invention will now be

described with reference to the drawings.

During manufacturing of a glass substrate for an
information recording medium, a raw material glass plate is
cut out in a disc-shape from a sheet of glass plate. The

center of the raw material glass plate includes a circular
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protective filmmade of netals or alloys of cobalt
(Co), chromum (Cr), iron (Fe) and the |like are
formed on the 10 surface of the glass substrate
obtained fromthe raw material glass plate to
configure an information recording nediumsuch as a
magneti c disc, a magneto-optical disc, and an optica

roti 1sc., TﬁeAglsISGV\nsublstEiaC;e L,s af poldsbngpsievsEendlthe
er _polishing plate 42b_and

d di
I RS ’ﬁastm%zrca‘“zlf%ﬁﬁgeﬂlgag\ft%Jaﬁsﬁrlél%‘é?awléh foPeddshing
d?at\hﬁfe an‘i‘hép@@%gsf %Qg‘st%‘%% éqefrofnpe& g@réﬁ?ré ' @itﬁ;‘omponent

dl rection. An annul ar inter na gear 43 enci rc

Ugrer mpdlarsiEing plct eas425tpcaandlirhe @Daiss;wealpmhnsbumgcate
fromthe

| ate 42a. A.rotation shaft 44
g@-&ft ér% Y5 4 (ﬂ%eer %hi e p %13(’ t % 1zgflg4eggnthat are

MR AR UreANSARGEG T dde mernaer Rl aswhdass AbthBa, ;
lower end of the rotation shaft 44. An insertion hole

regiriay peithed,aon e rr@nemeithade dppagnedliisHiign and a
lo@e%tﬁ% fqriqn rr?a%i nl?nefhroettaatl on rsl'ﬂe t 44 Iéoqx?li #% ?Co

h rough the insertio
cbk@h&uﬁZhCrﬁhe1&@W€HF@QHaﬂﬁIthe[liﬂéiéﬁﬁifdfﬁbd on the
i nternal and the sun gear 45 are_ driven by a

SHﬁééFeontﬁgelﬂ @580 SO StF A€ i RISRIERTYN e afad.
mét%&ﬁ%qlbﬁﬁs%prQE%'%Bsc%%fl &g}Qﬁg%%f3¥#ﬁ¥¥bﬁr¥%é%&dlng
e ‘upper

| ower polishing plate 42a an pol1shin
mpldaum 52h aAa pl mlaghuettycofdlaa,cw araqrmtes—oq:&maf odiee, and
ahnﬁb c3ry |ers 47. Each circular hole 48 receives a
erla glass plate 31. Further, a gear 49 is
formed on the peripheral 7 portion of each carrier 47.
The gears 49 are _neshed with_the internal gear 43 and
the §8nSHEYP 2B FEH-t he BoPCIHiSHg "FeRe¥d ol 41g includes a

d@QEL§Hbﬁ@dp§§pefhb6h1éﬁln5 EQ%%%d4§PO néyﬁkﬁW§f(be¥gﬂhng

foam is attached to the sSurfaces t he | ower
ppateshiagthhtit ara2paaadlehe toppech pahieshiang Epetcsd 2drom
e&@ﬁnogﬁg§sfgr¥hengr£1caTah§QE%klglaSSAn annular internal
gear 43 encircles the upper polishing plate 42b and the
lower polishing plate 42a. A rotation shaft 44 projects
from the center of the lower polishing plate 42a, and a sun
gear 45 1is arranged on the peripheral surface at the lower
end of the rotation shaft 44. BAn insertion hole 46 is
formed at the center of the upper polishing plate 42b, and
the rotation shaft 44 is inserted through the insertion hole
46. The upper polishing plate 42b, the lower polishing
plate 42a, the internal gear 43 and the sun gear 45 are
driven by a motor or the like so as to be independently
rotated. A plurality of carriers 47 is arranged between the
lower polishing plate 42a and the upper polishing plate 42b.
A plurality of circular holes 48 is formed in the carriers

47. Each circular hole 48 receives a raw material glass

plate 31. Further, a gear 49 is formed on the peripheral
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plate 31. is held between the | ower polishing plate
42a and the upper polishing plate 42b or between a
pair of polishing 10 pads in a state received in a
circular hole 48 of the <carrier 47. In this state,
polishing agent is supplied from a supply section
(not shown) to the surface of the raw material gl ass

mplatieorBbbyeawy afrtier | Pver Ta ighinyg 49 adee d2ehedih@ith
er oI| hi ng e 4 b and the polishing pad. 15 A

tgﬁﬁr]é} aﬁf %?p‘g @ﬁ SLRSOPURHGGRY @Rtend in the

thickness W se dlrectlon on the | ower polishing plate

42a, the upper polishing plate 42b, and the polishing

padslﬂﬂﬁ@e;nﬂhkﬂﬁinyzﬁﬁyﬁC¢s4kup@Ipehisbingepadppwylch is

RS0l Ay O O £G4y (REC AR Eo Ehe

Sl flain @ P ltdee MRbor el 1 g pPRAEshipg phat @hérZapper
the internal gear 43, and the sun gear 45, eac

Pedrishdnas P lediro 428 WiissutnedRs satat | GHnes et Memﬂl eglass
£ ti-Rg t t aw. terlm
o, 9 1ML o U ol HRTRUEIAG p§afE 0422 and
tthlee u@@ellpwll[smﬂﬂr@‘llp’l@qd Ao 42h tvideen p@|p§ht Ngf polishing
p@%gs Thi s olishes the surface of. the raw nmateri a
S

S PatE 33 F. TR IMAhIR & Thhfiiadt 191y $heChl B

cauhsteraye W th tHQ&/B%aGESCEbQQth%Q Len? ass supplied from
substrate is manufactured through a“di sc procesg

assepply Beesliong (swodp sh@wndpmmgcr@t @o:rfacepoif stthmgraw
n te 8 In t roce
ngER1ad" G188 Bl 0SSRy MM O EE DR F el dlEng plate
4aadethb cppent edldanhhinde pﬂrat@ alrmnd atrﬂi tfm;” rpcﬂlshlng pad.
ic sha ed raw materi al. gl ass pl ate havi ng

EEP&F ¥eREr §HPR&Ve NOLRS: H@abe PoIavRY §?§ﬁ”miﬂﬁbﬁjﬁhd
tﬁHEﬁheQbLQHBEGBQBEE:@BO%UBﬁqa(”c%% Qbowihe JAW SRS Blate 42a,

| ass plate are ground so that the outer dianeter and
thgeuppasr polishing plate 42b, and the polishing pads. The
polishing agent is supplied to the supply holes from a
supply section, such as a tank containing the polishing
agent. By rotating the upper polishing plate 42b, the lower
polishing plate 42a, the internal gear 43, and the sun gear
45, each carrier 47 revolves about the rotation shaft 44
while rotating about its axis with the raw material glass
plate 31 contacting the lower polishing plate 42a and the
upper polishing plate 42b or the polishing pads. This

polishes the surface of the raw material glass plate 31.

The method of manufacturing the glass substrate will

now be described.

The glass substrate is manufactured through a disc
processing step, a beveling step, a lapping step, a

polishing step, and a washing step.



10

15

20

25

30

di amet er have predeterm ned di nensions and so that the
edges of the inner and outer circunferential surfaces
are polished 10 and beveled. 15 In the | apping step,
a lapping process is perforned on the raw materi al
glass plate to correct the warp of the entire raw
material glass plate becones process, which uses
sliding the surface the |ower polishing 42b while

suppl]éh %gglass plate. Thus, the raw material a
substHhting 19459 RroAeReinahet eRpp? ngheeheofoblghsnglate is

AaVigs Al Ialﬂocegﬁf NI by %aewsdr@xeﬂﬁagfég: ﬁgga%%d to

pl ate 31 ong ate 42a and the u
i & dﬂm:—padiapadﬁ ngavagrmﬁeﬁmgrgmist hlelaf)eshafzaﬁg. a

Further, for t |sh|ng ent of the | apping
ﬁﬁ%ﬁé&ﬂ? Q%LJP abFHS| QE¥Q%§HQMﬁQﬁP%N%9Qﬁ%u?&d
cﬁfte@'dimdﬂﬁl@}:‘éﬂtrl%ﬂ ik rAisPessethd nré(‘@t rﬁét%i@@éf hglass

serves as a dispersion nmedium is used
Piatties l#ingy %@é’@d \ﬂﬂ chatsdha et |C$iﬁm@tejevamé Yhe inner

rfor state in, which the poli hlng
df%ﬂgiutagﬁgﬁ gﬁﬂiﬁﬁd W%ﬂﬁ*ﬁf% éﬁﬁ the edges
ofp pdve 1@1®1|elrsfalrﬂaﬂ ouitaire c‘i&"klﬂ}féﬂér&iﬂlﬂﬂl ti\?rf@cl:é§héf‘<9 polished
pads al ogng the surface of the raw material glass
aBFaP@“@ﬂedln the 30 polishing step, the sliding of the
pol i shing pads polishes and snoothes the surface of

the raw material glass plate. In the washing step
f or elgntivet depplisg step,as pelppsimogpragesd isxﬁéfﬁbrmed on

tgom@gb m%@%rqgitgqgs%h%l%%rf%%ﬁc%&ggg% é%e warp of the
entire raw material glass plate. Thus, the raw material
glass plate becomes a substantially flat plate. The lapping
process, which uses the polishing device 41, is performed by
sliding the surface of the raw material glass plate 31 along
the lower polishing plate 42a and the upper polishing plate
42b while supplying the polishing agent to grind the
surface. Further, for the polishing agent of the lapping
process, a slurry of abrasive grains, which are grains of
alumina and the like, dispersed in water, which serves as a

dispersion medium, is used.

The polishing step, which uses the polishing device 41,
is performed in a state in which the polishing pads are
attached to the lower polishing plate 42a and the upper
polishing plate 42b by sliding the polishing pads along.the
surface of the raw material glass plate 31. In the
polishing step, the sliding of the polishing pads polishes
and smoothes the surface of the raw material glass plate.

In the washing step, foreign materials, such as polishing

agent, polishing powder, and dust on the surface of the raw



10

15

20

25

30

mat eri al gl ass pl ate subsequent to polishing are

washed away w th a washing |iquid. This manufactures

a gl ass substrate having a snooth surface and hi gh

cl eanliness. 5 The manufactured gl ass substrate has a
surface roughness Ra of preferably 0.4 nmor |ess.

Further, the waviness height Wa of the surface is
martefreiradblon .5 plater sulessquddbt eoyepoli BRiAGCERe washed away
wavi ness hei ght NRa of the surface is preferably 0.15
Wihlod Wesinghd iwidhce TG S ldghacd Uees mii¢kaes substrate

; | 1,c: for ] ope (AFM.
R TP RROTh 0 AR Fhea M £AOSE00 ¢
neasured with a nultifunctional disc interferoneter

(Optiflat uf act ured by Phase Metrix Corporation by
scanﬁ‘itlﬁg"éng&g’&&éeﬁ{ ﬁgﬁ‘%’seg? Grat§'3%rd ater Hr €A

Wiigh®ie s55 Rl @it \fie%qu.wrﬂnn ngty, A

rbeg&égﬁ 0.4 to g&% nm The nicrogﬁgeyﬁggsIﬁgéﬁﬁeﬁ¢%fhe
wavingssshefighs We @fvahee sunfena eds Wwiéterably 0.5 nm or

ree-gdj jonal, surface structure. analyzing
l%%@fosgégggikgM/k&%mpéﬁﬁy WayaPsstuhgds %?600f the
sGefpceatsoprefesadliyi 0§ 18 predat aldided Thegist fifcd he

20 surface using white |ight having a neasuring '
IREGBPERGt R3( 2NdiE8tREeR (o4 U MEAFURAC Wi tafe atomic force

m3Bb3EBpEOYARNESS e &Q€im@ggnﬁéﬁghﬁiﬁBtowﬂgh%n%u%g%ce is

m cro wavi ness hei ght NRa respectively excee
anmploeSmpasuzad @ith anmutlhe femdtiomadf dilee glrassrferometer

ubstra roughens. Thus, the g S .Substrate ma
(S EEL3kE, moBHEaRRRssd i ransy MEkiint (o tIRP by
sghBAsngubspratietBaminkawrédabont br the GutanRee Jsinealite

the surface of the information recording nediumand
lighthhavingrarwedsnginbewa@eilehgtimt(ion becoeeted .dn to 5.0

t he j.nformation recordi.ng., nedi cannot be short ened.
s B TR R M YT RE 0 A0 DYROnEE COTf PRERRES TR & value
méssteeausetwhenthheehaafle ABY 68a0N sURE a cieN @it

recordi ng nedi um deficiencies such as the head 10
analyzing microscope (New View 200) manufactured by Zygo

Corporation by scanning a predetermined region of the
surface using white light having a measuring wavelength (A)

between 0.2 to 1.4 mm.

When the surface roughness Ra, the waviness height Wa
and the micro waviness height NRa respectively exceed 0.4
nm, 0.5 nm, and 0.15 nm, the surface of the glass substrate
roughens. Thus, the glass substrate may have lower
smoothness and lower quality. When the glass substrate has
low quality, the distance between the surface of the
information recording medium and the head for reading the
information recorded on the information recording medium
cannot be shortened. Thus, high-density recording becomes
difficult. This is because when the head moves on the

information recording medium, deficiencies such as the head

10
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hitting or being caught in the wavi nesss of the
surface tend to occur. In the conventional nethod for
manufacturing the glass 5 substrate, the polishing
step is divided mainly into three steps, which include
a step for performng a first polishing process, a
step for performng a second polishing process, and a
hsitterd rfgoro péyefiorgridemghtt hirt de ol wshi Ngs SEeprseheéhatirthee tend
surface roughness Ra, the waviness height Wa, and the
B XSSMO wavi ness height NRa of the gl ass substrate
has the above values. In the conventional first
pol i shing process, the surface of the raw materi al
gl asdnpltdtee dogrviesughiing Ipodd tdhmdl fdo mampudyettiheng the glass
vi.ness hei ght . .I.n the conventjonal . second .
SEBIERtRy B oLl SO FHeR e S A1 VERGh ik oY | BFtasthree
s@led®ss Rl indlvRl b Reld tr0e therm i shi
vvae%i%ness hei ght NRa a%%‘ﬁgﬁgur%aﬁ:%m{%@%ngsgﬂéﬁOIID%llsmng
prieeesgenvesitiepndlort perd opulirshigngsgrook gl t$lei surpaceess,
f, the,raw, material glass plate, is ultra-fine
a%éil Fs%’éc&pt (gofrupteﬁef)m\qﬁ& &/%W%ed RS RS r%tsesgh%(? ghgat the
shRE azed rhghsiekkara , 2@ heo wghnefss Rhe i MY PASEd Ofhe micro
each process is to polish the raw material gl ass

waVapgssneiahs Re edmiheTiwdrdisoubs gt hary evideeve
vAaviedg the éﬁ@ﬁcéﬁtéﬁ£95§a?r?19§€d 13 hﬁwsvg& RS the
| p8P| R ags

the i nprovenent subj ect fers, shi ng
shadierg diff tberemavwhartredsli glased dlattehe f ingtghly polished

ol.i shin gcess.and the.seco polishjng process,
e amBEBr RhEo T RES o e B alnt ¢hpbbeSRANTF T SPBAL
sgtahd polasRiagSpabeedsedthe she raeeornd RAd HHvGhaterial

grocess and the, 30 third golishing process. In ,
9¢BfpaPl36R, 1PhEIPBLYSRPAGSSEEp tor iMmaoyeeddift micro waviness
nbOYAR!NRA hAddtkeded-kake LURgRRRS, paf iyl phLude a

stép 11 for performng a first polishing process to
cooughtyopali third polishing process, the surface of the raw
material glass plate is ultra-finely polished to further
improve the micro waviness height NRa and the surface

roughness Ra.

The purpose of each process is to polish the raw
material glass plate and thus the same. Therefore,
polishing devices having the same structure are used.
However, since the improvement subject differs, polishing
pads having different hardness is used in the first
polishing process and the second polishing process, and
polishing agents of different types and different grain
diameters are used in the second polishing process and the

third polishing process.

In comparison, the polishing step of the present

invention is divided into two steps, which include a step

11
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and snooth the surface of the raw material glass plate

and a step for performng a second polishing process

to finely polish and further snmooth the surface of

the roughly 5 polished raw material glass plate. That

is, one feature of the present invention is in that

the polishing step is conpleted by two steps, which

farre per cetmeind ar fierdtorpo higshtme proséspotobshbtghly polish

%Bf %Sﬂ%s%‘é 3 iforb O cTh e Her bl | GheAG Bdate and 2
ot 19U (P i PR, @mﬁmgvaépbégsg%sggngly

process is sinply omtted, the mcro I ness he
ﬂdlishuﬁndIﬁyrimmﬂacamKHUQhﬂesssﬁ%iaﬂet@é mm@ufaaghngd

bstrat wi |l not achj eve th above val ues.
iﬁcﬂ T awo Jisy etrl,}glq 83 P therT afhdrs rt e feature of

t@@\tﬁ@tsle@ﬂalms;%em@rpqls S nchalkd ﬂ}{@%&ﬁléﬁlﬁé Bt ¥p
omtted, the tinme for ultra-fine polishing aSSOC|ated

CAMPH etiesl DN et iSEERIS 1t i el des Hilrgy -'vrme%@r lbex:ﬁnramng
n Thi C t.he o i,.shi ng ano

tlh% gfﬁrst %gﬁls 1191% glfa%ters} falq-'ne Bj(ﬁ sq:he? ng# idormlng the

spcbmﬁhpbglagéhb bamwegsa f Wheh gbAplesiing EM@Wﬂaﬂishlng

fine, 20 gollshlng .S used. It is an object of the

ShEBsdRt tHRVEREPSn (6 ABSUCAVENE1opadl 4y &diRq b hsleing
p&B@Eﬁ%aﬁbSEhﬁélQh%m‘i%'t%@s ct‘.fhet %fﬂ%néﬁjmﬁgﬂRa and

, the wavi néss hei ght Wa, the mcro wavi ne
thei ghrfARe whihgbnesspRet iorfg tthlaae ma@lu fslatng est e_:plams tswbstrate

p [S shln rocess,and th con
W§&?'Eﬁfnégg%8kes§hgoﬁ e preggﬁt |EséﬁtwéﬁlmﬁPVeﬁoﬁhe
qhaldeycrlmmxkhéhﬁ whesttipel 6hvagt PpRERSSebdnd POAEBHI ng

renoyi n 30 defects such as, small warps,

pﬁﬁﬁ??ﬁﬁs%? g&ﬂ?ﬂaﬁu AGithRd. cEhekEimg £re é‘l}rtfr&‘célél‘e gl ishing

53¥chBteqi dical ass ebaventIBAk u y
aforﬁed within a range ofnsubst%n?ﬁgraygggq%gﬁﬁbzgyg%ess

beaparAaesengdept Hhig ohs threcaws¢ atlee apol hehiaw dfount per
uH?£e£iﬁ£ 9£a§8aEia&8rng“u1tr flggvbg 1gglng031nce a

pollshlng agent having a finer grain size than for fine

polishing is used.

It is an object of the present invention to manufacture
a glass substrate that satisfies the values of the surface
roughness Ra, the waviness height Wa, and the micro waviness
height NRa while completing the polishing step in two steps.
The first polishing process and the second polishing process

of the present invention will now be described.

The first polishing process is a process of removing
defects such as, small warps, wavinesss, chipping, and
cracks in the surface of the raw material glass plate. That
is, such defects are formed within a range of substantially

a constant thickness (depth) from the surface of the raw

12
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t hrough polishing so that the entire raw nmateri al

glass plate has a thickness of a predeterm ned val ue,

the defects are also renoved. Anong the defects,

wavi nesss are forned 5 in lines on the surface of the

gl ass plate when manufacturing the glass plate, which

is the material of the raw material glass plate,

matrentigll tdim ssb@ien treent Toneg Hyoatemoteitpdhantd dheché k€urface

nd are patentially present in the raw material glass
tgnrz%lh S 9% Thid fiketenbl Fenfay Matpréadsglass
RO HAE ey iNagR 181 gt ' L ESS
pElei ght NRg,' anld t he surfaac?]?%%g %iéﬂlsgﬁ%%\,/\@%!?iggéﬁ gcgefeCtS
areughises e vies] .maRnbygi tpeoviededts,t avfinedss are formed
.pol.i.shi ng process, the remval depth for 15 rough
lﬁollilﬁ’ﬁsn%rﬁ§ o!'?éﬁrété‘fé?d‘} e | . § at2bRCEReR parts
e utfae toindC @ HeN G1ul NG 10RTEChm i oh rEI0VRd FEE8H{AE of the
raw material glass plate. Since the polishing step is
rger metesd alt glawsord atiee duvraugh dfhe boway meneioméd float
te, a,.state ich the surface of the raw

m%é?%?i%k%gﬁggélﬁlgtg %ﬁgnﬁﬁﬁﬁé§1€§i PEFEETT 157 fhe raw
magkirdBilng1psec gdatichanThetererkehe inptaee s re@ulgdlishing
contradi ct the object of the polishing step., '
PFREFEFor 8MOPA LthE MRvdNess PSHiahd Mocddie nirTmkeatiress
naighacRral LR AW TRLeLRl Y RTHHat Sr@%}

pribor to processing, ital 'S inporteélgnsta t Hat 't ﬂﬂ%@%e
rofighhessaWa23snapenilyl igipasyegl.at e not be danmged

during rough polishing. 1In the first polishing

process, a hard polisher having hardness capabl e of
scraphnghef firbe pulfishengl prbeesay vl eldrtvall akpth for
igjl?late W { hout scratchi r_lg the surface of the raw
TREPBr Pal1§ha8e pFarenpddaged. t90 brodmpedttadthiagause parts
oPOLh8N8hrfAcEOYHR 8BPAGCakiFke t60aM MRS ved Bom the raw
synthetic resin, such as polyurethane or pol yeént er,
maherhglagsassapséatacl WBlimee vike bbel behbhesshap e performed

thSQOOEﬁetgg surface of the raw material glass plate, a

state in which the surface of the raw material glass plate
is rougher after the first polishing process than before the
process would contradict the object of the polishing step.
Therefore, in the first polishing process, to make the
surface of the raw material glass plate smoother than prior
to processing, it is important that the surface of the raw
material glass plate not be damaged during rough polishing.
In the first polishing process, a hard polisher having
hardness capable of scraping off the surface of the raw
material glass plate without scratching the surface of the

raw material glass plate is used.

For such a hard polisher, a rough sponge-like foam made
of a synthetic resin, such as polyurethane or polyester,

having a surface including visible bubbles may be used. The

13
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JI'S A hardness of the hard polisher defined under JIS
K6301 is preferably between 65 and 95. Further, the
conpressive elasticity nodulus is preferably between
60 to 95% It is preferred that the hard polisher be
attached to the lower 5 polishing plate 42a and the
upper polishing plate 42b so that the conpressibility

JI5 lrethmemds angk 4%e IHatdepdl Sshehangdpessdi nbess JIs k6301
than 65, the conpressive elasticity nodulus is |ess

Iharedenakdy it washrezsami| PPy Furthemni ghee epmmpressive

%+l I l.i.sh t desiredgce .
(o0 PSS ey foug 0, B8 g 3 10
predddr e eptaet threermarad slepi shet nb@dgt thoRedasot BRe lower

hard polisher deforns during polishing and,
BedrisdRgmipt & d 28, 3ididdiaiiRrRe Ak hadh Hadselabenfigh so

tHhe S Ak §§i%i]15i.t§9|i§ rwdleh eftShgusd as

e
wavi nesss nmay be fornmed on the surface of the raw
materi al glass plate and the surface of the gl ass

pl at n mopot hed. If the JI.S A hardness is ,
grea?gfq¥ﬁhgh§g?\?ﬁ%' e %ﬂ%ﬂﬁ?cgfy ﬁ%ﬁu?%@pF§551ve
eliaghalc ithamodbusor & Ne ErHA556M1 | idy t15e | €SfpiH3Bibility
1% the 20 surface of the raw material glass plate may
ifse hd@hegedhep 4the Uhar dagsl ipthidishemdiegre el flaeee the

r.ou : d. po j 0cess. s
BIITEL MRS I s U TR RL N i e o
reachn theestiafiac eeafoviaie dep 25 mat edidalt 19has o spltadee Haad
correct m croscopi c .defects such as ., mcro wavj nesss
pgldShee: 868

G5 FHGTTe P el iRRRHE U RN o as

pPYehpeiraheesopne dahvasles s €dmstdry i Rk fdce of the
pol i shing traces, such as those made during the

PPrapgheg, pedeess snchheast wastingesisss mayy hsr deagred g the

i t &N 0 sylLti fir urj al i shi
SRR O Fd rpE et YT TRt Bk 'Uhfbe o
tber géetedpiietbemsypabh by ssccapieny t b€ bhghJ@sr Ai bAsdness

.of mcro i nesss the ridges of .m croscopic )

L8 GPBREPANEEED Wien LBt CPBPY SSErS: g 2pF 101ty modulus is
higher than 80%, or the compressibility is less than 1%, the
surface of the raw material glass plate may be damaged by

the hard polisher, and the surface condition may roughen.

The second polishing process is a process for scraping
off an extremely small part from the surface of the raw
material glass plate to correct microscopic defects such as
micro wavinesss and microscopic protuberances present in the
surface. Such microscopic defects are mostly formed by
polishing traces, such as those made during the lapping
process or the first polishing process, and distortions
resulting from stress during polishing and the like. The
protuberances are evened out and corrected to be smooth by
scraping the high portions of micro wavinesss or the ridges

of microscopic protuberances. When entirely scraping
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m croscopi ¢ defects, such as wavi nesss, polishing
traces forned on the surface of the raw materia

gl ass plate when scraping off the mcroscopic defects
may beconme new defects and increase the mcroscopic
defects. In the second 5 polishing process, anong the
wavi ness height WA, the mcro waviness height NRa and

ntiher ;aadmice deigitnesssiReh dHewdv Choss¥avpoesshiagihttraces
NRa and the surface roughness Ra are inproved. 10 In
faranet Ghd oIS EH akf phcei’, reavweneeapial gépes sfiate when
dd:6 R 1S1H NGd $uilGlod TP & AL £ 8L O b DeOSUERACH 0
tiﬂ?ﬁ%ﬂy natggfaljgﬁggs atgﬁ%gé%ggﬁgagdbggéﬁgvgﬁgddefeCts
asu andredsEcdiie m aroatdp ia rdefedt i shiad the faeeonand
scr.api.ng off only the wupper parf of the mcroscopic .
ARG FHARE IOy (I 15 GLRT 5% 61 SR hols quine micro
WIRLSd HHiant MR @l tarnsd dher &k f&@é’ﬁﬁ@%‘é'ﬁgp%he micro
in the second polishing process, a soft” polisher
wiaating ss dfetiigdds NRsaldnichd-hef ot fade ngpwghhess Rgreatl y
i%FE%@é* the surface of the raw material glass plate

'S Tised "as t he pol i shing pad. 20 For such a soft

pol i sher, a fine suede-like foam nmade of a synthetic

resin, such as pol yurethane or polyester, having a
sur f 38% thier Fecond PedBistd Nh RGeS hartdly xemevE degth of

£498d polRE rA®Ieh SChar dReRs+f te ol d
defi hed Zsluﬁgéf gocie?§§%% ﬁﬁ%%@fﬁgadﬂgfriipﬁ%E%HOf the raw
mgtemdadd g3RIsS- plete iiss porldfstreabland etwererd 53 ansdl 85.become

Th I iCcit dul us js preferabl
ST RESH B3 LRRG SO0 SES SUTEaREr S0 SEHARIS (Ref only the
uppkirs pattbefathached robecopa d e OMWiHHAE ddrifitda he

and the upper polishing plate 42b so that the 30
SUEEPresefbtPrt farsmBEeRded glass soatle isheomsidateed

ihBEARGRS | SThesSS {hapho8sel8fa S8IPLATALYErELAsY, CLl Yot
n%dulus is Tess than 58% or thé QE §"br e Soft

polisher having softness enabling of polishing without

greatly scraping the surface of the raw material glass plate

is used as the polishing pad.

For such a soft polisher, a fine suede-like foam made
of a synthetic resin, such as polyurethane or polyester,
having a surface with fine bubbles that are hardly visible
is used. The Asker C hardness of the soft polisher defined
under Society of Rubber Industry, Japan Standard SRIS-0101,
is preferably between 58 and 85. The compressive elasticity
modulus 1is preferably between 58 and 90%. It is prefefred
that the hard polisher be attached to thé lower polishing
plate 42a and the upper polishing plate 42b so that the

compressibility is between 1 and 5%.

If the Asker C hardness is less than 58, the

compressive elasticity modulus is less than 58%, or the
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conpressibility is higher than 5% the soft polisher

may deform during polishing and, particularly, as

pr ot uberances and wavi nesss formon the surface of

the polisher, defects such as mcro wavi nesss may be
formed on the surface of the 5 manufactured gl ass

plate. Further, if the Asker C hardness 1is greater
compir 85,1 pild tgonpy esginee altast i 53 | ye@dsbas p61iBhekenay
than 90% or the conpressibility is |less than 1% the
deerge dugf noh @ Aldw iadedngl, Prastsl grba el vmya pepraiagedances
am‘i wtak}‘?m%%fsts &?djnﬁl?)%r ’th%ndsJ d@ a{?ﬁéjr@ﬁ19£ﬁ8§, defects
substrate my ave a rougher surface.: e

sscbdesl miersofaviolessizemayedsemidomhddy «h files Ss@reatkyof the
fromthe sponge-like hard olisher in hardness and is
mg PEGPFePoggéﬁﬁaP %H%+,fﬁgth§gwe15ﬂﬁh91ﬁ§keﬂ“ﬁihardness
ikher pehishers i eRIARANY ; [ ;
ang F%Eggogka%oﬁﬁéhgpgig;repréggﬁﬁiéa%#§as gqu%%§%}us s
hihghemesban| 308he ogetbrd cooiprssisidg ipridgesiss tdwmws ridwan 1%, the

ial | late is fi lished int
SHPERFE B6 tER: AGVan Cos oL, S ehinIg Loy (e dAmaded by
thel kslfitt peliaweddt ahdal he! aehudddthalRi tPlass substrate may

substantially the sane degree as the conventiona
heNer 8 pOPPBREN§UBEBEEss Thet fuedecdmhlepsritshpred isher

11Lnat a he f] h for fine
“BEPREERLLY chEPeb20EE AL S ol 40P g
pohiishegr annbaofineesi and25 soxidd iserlti ng aomdam@siwieth the

rains.are.dispersed jin ter serving as a dispersion
SR 67 CPEiRsedt BE51 N o 59\ RGT L SBER: LS TREPFEREBRET DY
JTSr AURLP¥HESsi snaetRet ggdras bn&s,m&aaisweg&re%ie@&&f by Asker
the polishing agent is in tﬁat cerium oxi de
Ccharfe&FPy acts with the glass material and polishes
the 30 surface nore effectively and efficiently.

Further, it is preferred that abrasive grains having
a nedn ghai sedoadepelishibDb) pobcéss, prher rhesmalterisdd glass

s, the aprasive.grain..Th mean grain dianmeter, of the
oE3r&ofo ot e nor EoRefcifr brer Sorgoroot prerpolishing'ana
post-polishing. This is to polish the raw material glass

plate to substantially the same degree as the conventional

~ third polishing process in the second polishing process.

In the stage of the first half for fine polishing, that
is, in pre-polishing, a slurry, in which grains of cerium
oxide serving as abrasive grains are dispersed in water
serving as a dispersion medium, is used as the polishing
agent. The reason cerium oxide is selected as the abrasive
grains of the polishing agent is in that cerium oxide
chemically acts with the glass material and polishes the
surface more effectively and efficiently. Further, it is
preferred that abrasive grains having a mean grain diameter
(Dsg) of 1.5 pm or less be used as the abrasive grain. The

mean grain diameter of the abrasive grain is more preferably

16



10

15

20

25

30

between 0.2 and 1.5 pm |If the nmean grain dianeter of

the abrasive grains is too large, scratches such as
polishing traces may formon the surface of the raw
material glass plate during pre-polishing. If the

mean grain dianeter of 5 the abrasive grains is too

smal I, the polishing ambunt per unit tine is reduced,
pandielehe 0pal iaski Ng 3 ik, agFoeinat edaM tdraii eiiphd &bt NgF the
may be prol onged. Further, in the pre- polishing, the
ARILSSE VRa BiidddS HeE JIR0 NREIhd 3%iea selré aiceuchoaghpedsshing

e LIpr, e aRAu | f-the val ue of the, 1

. [ |rcgztS gg&f)éf%%ﬁg Qllﬁgttg{ﬁwi evecﬁalﬁané% htghef a]g whrg#eg%a%h%%ss
pdtaage dofr ihign @ reeldcdHistgnd hatt f ithe meapOfra30] idhimher of
ghat in which the abrasive grains having a grain
tFafbras i¥fabiér Ntha® (10g SReed i Fhhepteshing amount per
uBQE'%Hh@giQr%e@h%%%ﬂS%%d glﬂ?t 130 M gkfﬁét$§F0q+Fted with
di spersion nediumand nade 1rnto slurry 1's used. e
pgeaprs ishisigl magn beoyirdd cswgehd .as Foaltheirdalins itihiec o ras-e

used. f.or the abrasive rai ns. Further, the nean grain
PHLAFBEEE " ( BES) Of Tond vABESS WSS AR Fbrdrantyr tace
rbagankBanrar a?@uahF&@v@dz@mtiao Aol hL4CaqH4s b AR of the
the raw material glass plate becomes danmaged in

fhsst- polishiing, ignachhev@ssi red snmoot hness is not

obtained. In the relevant post-polishing, the mcro

wavi ness hei ght NRa and the surface roughness Ra are

I npr duetheniabtabaltf bdl thehetegleu® foff itfee polishing, that
. re:EoIisging s, .25 acgieved. In the second polishing
lgro& sBYSa7P hiPR§"Er otBEE 8 VP&EPU&@@ FoERSEY Q Rrains
h8vengoki ghang andmbberrembineli $REAYthath@sddSiNGhe pre-
process is a process for rinsing the raw 30 materia
pglashipgageewiiAraraadhingweitqui deaviog peol itdlei wj.spersion

i ng = i shing si:ye grai ns he. pol i shing,

mOHL Ol e lde EAL00 L BRERTILRER. Tonl 4RGLRR eE S dicon
opbdeesuchrasatohthedal osihécauntacesetl the taw abrasive
gP§{§£!a%ﬁ¥éﬁ§}fﬂéﬁélmg£; grain diameter (Dsg) of the
abrasive grain is preferably less than or equal to 0.2um.
If Dso exceeds 0.2um, the raw material glass plate becomes
damaged in post-polishing, and the desired smoothness is not
obtained. In the relevant post-polishing, the micro
waviness height NRa and the surface roughness Ra are
improved until about half the value of the pre-polishing is

achieved.

In the second polishing process, a rinsing process is
included between the pre-polishing and the post-polishing.
The rinsing process is a process for rinsing the raw
material glass plate with a washing liquid after polishing.
During pre-polishing, abrasive grains of the polishing
agent, fragments of the abrasiﬁe grains, and glass powder

are attached to the surface of the raw material glass plate.
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If such foreign materials remain on the surface, the

foreign materials would danage the raw material gl ass

pl ate during post-polishing. Thus, there is a need to
include the rinsing process to rinse and wash the

surface of the raw 5 material glass plate wth the

washing liquid. The rinsing process is perfornmed by

Suppich nprehigmasttiengi d iguiemadntde thel sabEagedevhee foreign
whil e Iidin%_the raw material glass plate on the '
“?&'fe(rlﬁ;% HBrLd Jaadfe ¥R efyjh RateFial sgdresrBhBkedduring

rface t heyr teri I .
e TG o e SoFEtn ehafed A Ra Al Vhe
niastingy prddapsisd, tovatigrse mne watlerthal sohbhcsuch 8ke raw
i_sopr.opyl . al cohol, el.ectrql ytic water_ obtai ned L
"\aﬁcr%l} &1_&3&& H% wﬁbc&%i"f@?’b’f“%qﬁ%‘é‘ﬂlﬁdsolmq gnitnsing
pRlodeds® daNipe rsdlrined By aupdl kild NendTBia4n 534 11 £ uid to the

sodi um chl oride and the |ike,” or” 15 functiona
peddishdagnsledr cei sddilee Midingashe srameathténiaheglass plate

. Og‘lggt?%d SR %%ilq%g%ggceﬁl% .tthrée %Jr%jiﬁ(%léigriarg%}giaish Care removed

-pol T shing, the rinsin

feont itheossiryf aceeoiforied rawnnidte an dhes€ et d Wy the
teps, a first 20 polishing process and a second .
Sgérﬂ%’ﬁi RG PPE6cESST PRA{LSAET - | RU&EReLt efOky ther MWashdadg
1168t dl, SwatBe, f eghi t - | st ng
g?ocesswgrg ea?E§§s§?§E§a Eﬁfﬁ%%l Sgﬁﬁiﬁﬁﬁggﬁgﬁééyﬂ
agrcpbelt heyegseodytfier wat ery bt agiegbltihattiuyg eplasts ragk ic

EP% of ctransferrin he raw naterial. gl ass 25
PoPa éégg mggnagﬁgoﬁglFggPﬁdogeG&;é§oﬁ§Fﬁﬁéﬁ _H:ﬁHQQJaS
apkaténeemetalr eqlir ed. soanver selyridee apiceth@ i1Shidg.or

t he ,Eosi-ﬁolishing and the rinsing process are
feBAEiADBdsroter purhopRelatRrt Hd ssadwesoMidhi W@sdas awsed.

since the sane type of polishing pad is used. Thus,

t he polishing agent used in 30 the pre-polishing and

t he posthpobeshndgpodhdhihg paskesg, lthguiptewpediishing, the

be_Lipsl ro s.are_selectively supplied fromth
ohDE-BLIPLAB, A OFER%;BERELES kel X aupRLot Lo NS,
peleformed Atuhbhké therethypesaok pwpestape,canggglsed to

t . .
poffshlng process and a second polishing process, that are
intermittently performed. That is, the first polishing and
the second polishing process are each assigned with a
polishing device since they use different types of polishing
pads, and the task of transferring the raw material glass
plate between the polishing devices between polishing
processes is required. Conversely, the pre-polishing, the
post-polishing and the rinsing process are continuously
performed in the same polishing device since the same type
of polishing pad is used. Thus, the polishing agent used in
the pre-polishing and the post-polishing, and the washing
liquid used in the rinsing process are selectively supplied
from the supply section to the supply holes of the polishing

device. At least three types of pipes are connected to the
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18 supply hole of the polishing device to supply two
types of polishing agents and washing liquid. The two
types of polishing agent and the washing liquid are
swi tched and supplied to the supply hole by opening
and closing valves 5 for the pipes. Wen sw tching
the two types of polishing agents and the washing

Jugpliyd, hdihe ol drshigidl agem lcﬂ@w@@at@dshF lpetwo types of
pO|IShIng pad duri pre polishing may fa F out of ﬁ
lﬁ&h%uwrﬁ@ acm:fu ms%» ngduhet ymes of

e T revent  t
o “LW S {8 F58) Pehr R eRagn
sh]lp:@ilﬂe&l used he esiggilsy Imr@wtdn@éhﬂﬂg pehdisbldging valves
agents 15 As schematically shown in Fig. 2, the soft
£6a itePiRg%| udes a base materi al 11, which i s made
of a non-woven <cloth or the Iike, and a nap | ayer 12,

whi ch i s superinposed on the surface of the base
mat e Whain lslfit'ﬁhelrrgapmea)te«ro 1t'2ypehsasoﬁ pabi dladeg agents and

truct cludl | ayer 14, with 20 a
tBELMASPAP B el sl e R SRR Bpd in the
pbayehih@, paid l&lu@‘lﬁllgu?a'lel—tpﬁbqusﬂ% fdyragd on het ese 1§he

opened at the 25 surface of the 1s shaped Iike the
PerAAshisgd@ads Gurieg @psﬁm@OhMﬂhﬂuﬁxﬁndMEhﬁ W neypen of

oBINENIRE LAKAE s PN | nAEPROdeR ALE BUDBLE AR 2

mate omar
pbayehet? ahdcnasemmst awarttet e lispdaygeid,l2handi s Sused

fornmed to extend.in t?e dlrectlon of the nap | ayer
rfglsgacﬁmﬁaﬁgnatlon of polishing agents.

As schematically shown in Fig. 2, the soft polisher
includes a base material 11, which is made of a non-woven
cloth or the like, and a nap layer 12, which is superimposed
on the surface of the base material 11. The nap layer 12
has a two-layer structure including an inner layer 14, with
a plurality of independent air bubbles, and an outer layer
16, with a plurality of nap formation holes 15 opened at the
surface of the nap layer 12. Each independent air bubble 13
is shaped like a water droplet, in which it expands toward
the inner side of the nap layer 12 and narrows toward the
surface of the nap layer 12, and is formed to extend in the
thickness-wise direction of the nap layer 12. Each nap
formation hole 15 has an extremely fine size compared to the
independent air bubbles 13, is shaped like a shallow vase,
and is formed independently without communicating with the

independent air bubbles 13.

During the second polishing process, the abrasive

grains of the polishing agent enter the nap formation holes
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15 has an extrenely fine size conpared to the

i ndependent air bubbles 13, is shaped |ike a shallow
vase, and is forned independently w thout

communi cating with the 30 independent air bubbles 13.

“During the second polishing process, the abrasive

grains of the polishing agent enter the nap formation
1] eghd9abrasife adsivedramsHwldishrdbe sor{neeref
the raw material gl ass.gelhat e while entering and
mBGening Hesfaplator i ba eoterisg a#ndt Akiténagt het hep

Y i | n h rnati.qn hales 15 renain_ .
?%rt eloglag{o céprSfLagt"l o%ghglhg:sosgt%gr% tﬁ%oeutao%%é?snlgv%e%ﬁams in
the mahe dramtiayrerhdesi NS erémeimapn £9e "BapOAoRAkESon holes
15 are not communjcated wth the i ndependent air
Ipupiitdeuts 9oy dseRi Wt YridiasnermRYeRgl2nsingensape nap

ffo%lﬁtllo@ﬁ hi?)qle%s 1155 HE Ifcﬂ.zié&mﬁ@rﬂ‘@%@&'twi%ﬁ%kge%ﬁggpendent

formation hole 15 wth washi ng qui d during
aiimdiubp 8@ Ar3ocefbeand rdissvieaggad neutramdd niferiaf artee nap
fthe hr asi. v grg&irns are prevented from fl\éavel i hg deep

0 & K9P SSayer 212 St oy P awky OB heh€ nap
FRIVIATHIGR BlodleN 5 Milthe t1aD wd MR | NG ok egu A PngUEh89rinsing
the rinsing process, the polishing agent used in
PFosess _eRi fd sich amnaade mue ideom Takriedgreut the fatorasive

ap.f.o j I ' st -npolishing. A

e airEn B PERVERLERL (G ohp UV DB S L RGh B thap 1aver
1gad anthhbdly @eshingt awadernde kifdagiold Jrdithd nmosedceap

fis used ?-:S t he %oft Ipolisher, which includes the nap . .
PEPEE1YY PRAES2d NS A RSNy S RRRES Buffhe polishing
apehicsiiseg Aaf pre-1Ho1 iRMiNYNiiR gridvahitedy s U d Bt Pfout
the polishing pad made of ~ foamis roughly scraped
fremhthegppRd torpasion thiedd iHoe dundmealnost - qal stsiniqug

pad made of a foam does not 25 include holes open in

the surface in a state inmedi ately after
manufapblilshgngBpkH, pakifehireg it® per faorstedtaAnddgardn-buf f

pgﬁdéggﬁggr%gg?PE%yS%dgig%C %%%dp%%i%%%%gtq% advance 1is used
as the soft polisher, which includes the nap layer 12 that
has a two-layer structure. Buff polishing refers to
polishing in which the surface of the polishing pad made of

foam is roughly scraped with a grind stone or the like.

Normally, a polishing pad made of a foam does not
include holes open in the surface in a state immediately
after manufacturing. Buff polishing is performed and part
of the surface layer is scraped to open the independent air
bubbles and form the nap formation holes. That is, when the
part of the outer layer 16 above the broken line in Fig. 2
is scraped off, the independent air bubbles 13 open at the
surface of the nap layer 12, and become the nap formation
holes. Therefore, in such a normal polishing pad, the nap

formation holes have large diameters, which differ between
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bubbl es and formthe nap formati on holes. That is,

when the part of the outer |ayer 16 above the broken

line in Fig. 2 30 is scraped off, the independent air
bubbl es 13 open at the surface of the nap |ayer 12,

and becone the nap formation holes. Therefore, in

such a normal polishing pad, the nap formation hol es

Heelvess || aarge i camidtegy s, Motriec s pdifif feirc diet weeth 03 hoh€sers are
and are deep. Mre specifically, the dianeters are

hediwaasn 240 anvd 1D W anddl the diepth is between 400 and 700
and 700 Pm 5 Conversely, the soft polisher serving

W5 the polishing pad of the second polishing process

in the present enbodinment is such in which the nap
formation holes 15 are formed fromm croscopic air
bubblCesiier sefiey pattte tdudfit ol Tt $yretigpes Ohé. polishing

Thus,_the nap fo natlon holes 15 have 10 a di aneter of
nags &4 (e 5§ f{a %h RFOFeEY tharha oprepmrt The

eﬁb%@i‘i’r%rnto‘clst @%d?}agnf QJHI@H o(ﬂ'lé]q{e?ﬁ éérrhétpéﬁfﬁéfggy%S are

greater than or equal to 2 pmbut 1ess than 20
formeddifaia avidreosicesd o ledr anmhlﬂmarabr}aslp;@rigr’amm’s is

nsredivonnared BEHE thile, Cfher Bl oPMeEion Al 15 have
adigankleter r0neakekthahnhaf %&h%&ﬁmatdé R gd r@ﬁ%n 100

anount of abrasive gral ns at canno € wasne

pdur|m@etﬁfameﬂérnﬁfptﬂ@eﬁépeﬂbghétlbhehaiﬁsfQE”&%‘%&eferably
hol e 15. The depth of the nap formation hole 15 is

ggre&eer thanogr eggedl too 22 ppmblugt lleess thzan 2M0Qn20 gM the

I[f the depth is less than 2 pm the abrasive grains of
dﬁﬁ@eﬁﬁFléﬁlﬁ&ségéﬁ?na?ePWQttg&s@Pf@%%ﬂﬁﬂﬁﬁﬁﬁQﬁiQﬁ1Qhﬁa

pBi‘@shEﬂﬁ”ﬁ%bg'ﬂ_ A8l Btlaashen e . gwehn )faf:%?%%t% %0 holes

rasive grains enter {60 eepl € nap
1ﬁornﬁiuoun h@éeetn6ISMEMdIhahetheyecdmamétbe mﬁsbeéater
away during the 25 rinsing process. The soft polisher
tH@@soﬁo?qHQQetﬁo?@s“@peﬂ aBrgReamount of abrasive grains

that cannot be washed away during the rinsing process enters

the nap formation hole 15. The depth of the nap formation
hole 15 is greater thaﬁ or equal to 2 um but less than 100
pm. If the depth is less than 2 um, the abrasive grains of
the polishing agent are not easily accommodated in the nap
formation holes 15. When the depth exceeds 100 pum, the
abrasive grains enter too deeply into the nap formation
holes 15 such that they cannot be washed away during the

rinsing process.

The soft polisher does not have holes open at the
surface in a state immediately after manufacturing. Thus,
the surface of the soft polisher must be polished to open
the nap formation holes 15 without performing buff
polishing. A pad dressing process 1is performed on the soft

polisher in advance after the soft polisher is installed in

21



10

15

20

25

30

surface in a state inmmedi ately after manufacturing.
Thus, the surface of the soft polisher nust be
polished to open 30 the nap fornmation holes 15 wi thout
perform ng buff polishing. A pad dressing process is
performed on the soft polisher in advance after the
soft polisher is installed in 21 the polishing device
thut grefileindg deviseddoropobirehingis ﬁb@dpﬂérdﬁ@iiﬁ%gng
ocess IS a process for polishing only a sl
A9 AR HE UM ERGE BT %%eapﬁrﬁ)@ﬁﬁﬁgfﬁédpeéllﬁ@l@g only a

A RAPETamolR: Cgﬁségif aéﬁ%%?@%aofja‘ghgr 8§§Eh1£8r Egg u%lng a

el ectrodepositing rasive g ains on
dna e ofrheadwaseerratrem zlde atiaty dr ed geet)) afoﬁ’n@d €by

hape ellet. . dres formed by, enbeddi ng
HrTRASRI N Ao, AAERS 168 G bhRs RaL ERRapurface of
Eall it trrl%@:%i'ldd'leslﬁﬁﬁ%g tﬁ%%ﬁéfﬁ%ﬁéte: §h€%§f egébgypellet

used in the pad dressing process because
Cirh?essiﬁd drogansst Hya§nfha¢@hramrcasam@@rmhketsnpareﬂe sarface

ress r and over - pO|IShIn of th surf
O&h% Qh %\ Iﬁﬁg pangQH 58 CSGoHE & kﬁﬁ?sser
1abmfetﬂae;1fyeaistgdesmftHéwq:aﬁﬁccﬁr&slﬁ@%té&élg Prggess; s
of the present invention is in that fine polishing is

b&CAIFEd tlhﬁt athdrensedt dees fmen alys s e rgrabmsl compared
tBo%%ep%bﬁigkn@re%@%rrb%ﬂ'gbé¥“5§¥¥%ﬂ d'g%lgﬁi surface of

between the pre-polishing and e po i ng,
thel poRilspinggpad icansliet chgg destsmekn t he pre-polishing
and the post 20 polishing, and the nap | ayer 12 havi ng
the two-layer structure. Wth such features, the

secong pekicghbed BHOGEFS thaN e t R YTt IS dih e
type of polishing pad and one polishing 25 device
p Fﬁ@leﬁaﬁgpﬁﬁsﬁh@ft $pes paﬁ@e@rtaulmw(mné;mrensofnt Hehat fine

SBOLLAELG0; 088V otk 1 0ot ORGSR a0 fin
addrpngttpellsbaogd pbbiSthQngf@&B&&ﬂdﬂﬂsaunmﬁﬁdﬁdruktween
tk p@glpo 1sglstegnd the post-polishing, the polishing
agent is switched between the pre-polishing and the post-
polishing, and the nap layer 12 having the two-layer

structure.

With such features, the second polishing process can be
performed using one type of polishing pad and one polishing
device while changing the types and grain diameter of the
polishing agents during the process. Thus, by changing the
types and grain diameter of the polishing agents during the
second polishing process while completing the polishing step
in the two steps of the first polishing process and the
second polishing process, the glass substrate is
manufactured so as to satisfy the values of the above
surface roughness Ra, the waviness height Wa, and the micro

waviness height NRa. Further, in order to reliably satisfy
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in the two steps of the first polishing process and

the 30 second polishing process, the glass substrate

is manufactured so as to satisfy the values of the

above surface roughness Ra, the wavi ness hei ght W4,

and the mcro waviness height NRa. Further, in order

to reliably satisfy 22 the values of the above surface
theughniesss R, tihe alaviaessrfhee ghoudhneasdrihetheCiv@viness
wavi ness hei ght NRa,,K the nanufacturlngtconditions

RSN rﬂfﬁ(? O MEFEO pravingss sheaghtt NRayi A8Png
eSS st | e eLablyes as

Hggscrlbégﬂgmin%)I|1%¢ﬁ§;£%?{§ﬁ§éh?ﬁggégﬁ 6? kg BEe

Rﬂﬂﬂﬂh&hqﬂ)uﬁﬁa11W$ingupr¢eésglas® phat poby-pbeishihg are

0 r ef er abl be 50 and 120 g/cnR2. If
F&ﬁé‘?&i’& qgce %aﬁf’y@d’egéw °Y0 the raw materi al
glass plate is not sufficiently finely polished
durlng pre polishing. In this case, the values of the

sur f dde @mﬁﬂﬁ9h¥§hﬂﬂ9¢tﬁ?enkﬁiﬂvﬁmwheg@ tei ghe NRs
m%fte?%(;%ln?l s%htpl‘ir %Iqa %f}gﬂsezcl‘gf)oa{{ oelm?%befgngrelfgrébly

bmsztee;molsmramg mtg/mﬁnzlSImr ehengedd d ssaldssf \eHAE 50 g/cm?,

%gvues of the urface ro hness Ra and the mcro
rﬁ@sg‘aﬁé"rdﬁ[ﬁ eglléssn%b%l%fr%ltfélentﬂfh%nely

pb@@@h%&cﬁ%@%nygrgf ?J@:lsthrl%gsur&ﬂc%h‘i SOfthe values of
pol i sher may orm and m Croscopic gefects such
thecsvriage nesgdhnessy Rao@mdort hehenisurd acaarnfesmehemht NRa
r| I 20 pl Thi s result

oferhe Bapdedttytatatoe Fhrnedots B refn dich, or the
pbmmghmﬁgstR&eaﬁ@sbheamb@r@ﬁMMHﬂMEﬂpdkﬂiﬂHllﬂﬁﬁhg must be
becom n gh or the raw materi al ass plate bein
PEP RQﬁegytPhéaFééédePFnda&Pésp& |%qufugﬁ?QQ149R9 ness Ra

aR@SthBOhii eRbNgavife skoad iapR! NRG E&'E%%'&%%Jéngdﬂéﬁyate

| ass plate by the soft pdlisher is prefer
Ipetheehoad angeeds dREn@/chf, thhelaadfaseleﬁsthehanfso

gigggErtH raWe erlah l.ass _plate i
p Clen y po @he Aa §1833s opic d%f%cts, such as micro
wavinesss, may form on the surface of the raw material glass
plate. This may result in deficiencies such as the values
of the surface roughness Ra and the micro waviness height

NRa becoming high or the raw material glass plate being

broken by the load during pre-polishing.

In the post-polishing, the load applied to the raw
material glass plate by the soft polisher is preferably
between 30 and 100 g/cm®?. If the load is less than 30 g/cm?,
the raw material glass plate is not sufficiently polished in
the post-polishing, and the surface roughness Ra, or the
micro waviness height NRa of the manufactured glass
substrate may not satisfy the desired values. If the load
exceeds 100 g/cmz, the surface of the soft polisher may

deform, and microscopic defects, such as micro wavinesss,
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the post-polishing, and the surface roughness Ra, or
the 30 m cro wavi ness hei ght NRa of the manufactured
gl ass substrate may not satisfy the desired val ues.
If the load exceeds 100 g/cn2, the surface of the
.soft polisher may deform and mcroscopic defects,
such as mcro wavi nesss, 23 may formon the surface of

e fonh NGyt efhel s @t 86Se pbAt €he FBLSmABYrig83ULLAIsR plate.
deficiencies such as the values of the surface

T HvRss st R Hndi it e i ek onobes negshhapghheNRalues of the

ggc%g ' t er g Late being

ro ené] 5 L@ t%es|%5§a%’?‘¥vn{ﬁ?%e@$%%i%géngéasg?lﬁhé NRa
Heomminjapp|Hierh tax titee raw material glass phate byihbebroken
soft polisher is preferably |ower than the | oad of

Bhe s -973814 shing. Further, the load 10 is preferably

the sane or | ow conpared to the | oad of the

post - pol i shing. Mre specifically, the load is

pr ef drabihe rietsieren o arek,70tlyd ch®ad | dpphieetiodd the raw

| ess .t han .25 g/ , .foreign terials are, not

e A A (RN LG S
1R ivHargltdes 1)t @ Ol ADHAS VSo Tf 4 118g 15 ifr &, the 1oad
polishing agent remains in the nap fornation hol es

ig5 prefenae livoddr e daded 9170 @y GAMPatRd faytheslpadi af the

fri_CJ [ uc : teriakl gl | ate
S g riDey Mofe PRESIECETISt nEhel 1280, B Msterar1y
b2@ waepn @ 5t laedpr7@- golcréhi nUf the 1badi by pesseshanard g/cm?,
t he ., post-pol.ishing, the task tine for post-polishin
f|°_§el|§|%ef"§|t§’lﬂ1?il§ela%§eﬁof ih{ié(fwlrﬁ%}tyesg)emq"_’eﬁeﬁf%kt e
stirfackOlbf RO YR ahieRd 415 J185% A O M £ivd NSrains
surface of the raw nmaterial” glass plate is not
ofufthiec Pediispipgl rgRad. remains Ha ttdsk napme dgnd tohgrerholes
han; 40, g1 n , h 20f . the raw nateri al
lgl'asgép\:g{eeyé\? Ie%€%6§g??ge$??ﬁp’r oE/}él,ganﬁ%y f%séugjrémﬁrﬁt
deff ipiedudeisosunbubd heel awer adtdurd atlo diess pleltengssing

b&%ignt gethe load during the rinsing process.

Among the pre-polishing, the rinsing process, and the
post-polishing, the task time for post-polishing is
preferably between 1 and 40 minutes. If the task time for
post-polishing is less than one minute, the surface of the
raw material glass plate is not sufficiently polished. If
the task time is longer than 40 minutes, the smoothness of
the raw material glass plate will not further improve, and
the amount of production would be lowered due to the

prolonged task time.

Further, the task time of the rinsing process is
preferably between 1 and 20 minutes. If the task time of
the rinsing process is less than one minute, the polishing

agent used in the first polishing process is not
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30 Further, the task tine of the rinsing process is
preferably between 1 and 20 mnutes. If the task tine
of the rinsing process is |ess than one m nute, the
pol i shing agent used in the first polishing process
is not 24 sufficiently renoved, and polishing traces
formon the surface of the raw nmaterial glass plate

atf fie eaadondrempold hidd psOTESSingveRakbst ferhask the
time is longer than 20 ninutes, foreign materials and
sefafimachdinashiany nafetiakb ¢hanotpbeteuptheher sgroved,

: p ctii I elo ed due t
B e 5 Bk ERE g Ot AT 1 e DY Chan 20
nsienrets ,pdldrshigry nerteoeissl § sanredet@abhy pelvering agent
45 ninE}es This is the task tinme 10 nade possible by

LOMA FEUSIYF 56T GRS Thed st -1l F8RRRA, O t Rgoduct 1on
WdH e IREASH R ttJ‘ecffg)SﬁfCPﬁ%rﬁcf Nga Ykt POYL  the
need for exchanging raw material glass plates. In
order to have the total task tine be less than 7

m nutes, ,at _l.east .one _of re-polishing,. the ,
rinsing ﬁPogésg,asé(n&We Opfgg}t%§§%ig??érﬁ%ggﬁf&§?g hRbecgss 1s
piedFeirabliyadle tiied® O bRl a¥ Hiiedhtdd. WHiS Gas&hd R@isk time

surface of the raw material glass plate my not be
maGer POSSAPLE Bl icoméd nyousdy feriaganigig e rpwe-prolishing,

t enial gl lat e ol 154 K
oFR Skl RSSO RS L A7 LB neca
floeastkkcbragdhg2@awheapeeipd! igdhisng plidtedd nginN@rder to have

rocess nd.the post- .polishing_is . toag long. If the
tggsiogﬁ%e%SFkaﬁﬁm ngeoﬂeﬁﬁe%ﬁP@-ﬂom¥ﬂHqﬁf't?ﬂa%?QEﬁrﬁPe of
tPEOpeeSpoaneht hg, Pesk- E@.his&ﬂign%roic%stso,o A Ghd Bost -

effect of inprovenment in snoothness and cleanliness
pef iehdnguingtehedpnat sherégpecesy. tieeorebe Mmnitteed. In

chegossgteskil, 95,k QteCoteel AUNGLI UL fISke nay
ndésbei befig8dehhlyhpoiiéshed ber thensladiade /e thhe raw
mng§§aiu8§5£gtSlgLe may be damaged. If the total task time
is longer than 45 minutes, the task time of at least one of
the pre-polishing, the rinsing process, and the post-
pdiishing is too long. If the task time of any one of the
pre-polishing, the rinsing process, and the post-polishing
is too long, the effect of improvement in smoothness and

cleanliness of the surface cannot be expected. Moreover,

the longer task time may lower the production efficiency.

The advantages of the above embodiment will now be

described.

In the method for manufacturing the glass substrate of
the embodiment, the second polishing process is carried out
by dividing fine polishing into the two stages of pre-

polishing and post-polishing. Further, the rinsing process
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t he enbodi nent, the second polishing process is
carried out by dividing fine polishing into the two
stages of pre polishing and post-polishing. Further,
the rinsing process 25 is included between the
pre-polishing and the post- polishing. Polishing
agents of different type and different grain

i aimetlerdedarkes tusesh fidie tiee ppel pshishi sgdapHet bespost -

lishing. Further, the soft polisher used in the .
Fgg&&ﬁﬂ‘égpoppéﬁ§ﬁd“ﬁr@&§§$§rﬂﬁLﬂkﬁ?%#ﬁﬂ%é@VP%y@md1Qlfferent

it it A0 My eSt is.fo hat. .t _
Rt 4 nt [ CEhe B R TE Al R B post
pedliisdherg. | Aurhbesecthe spdit shilnghmmoess] ihetted osecond

BT SO T Pl OB D ALFTEASLE B e reve
stdctRireling e ansefed W@U%ﬂ@?@iféﬁiﬁé‘c?gen{nis not

order to satisfy the values of the desired surface
inpugianedsdrRdeardy vidvithes ssdie ginl Vgheand Irhehe cvecond

A i ght. NRg, ol i shing. step that .
p\cg?r%vsgﬁ?ll%’oﬁgl C%@rséql??’ree%ﬂaop €1 P ess]?lh'?? FEortnPhgdifferent
gzldp idd atenelret et ali fiftreaacanthdd Nl (e dOi Pr 8L SSame
Thi,s shortens the nanufacturing tinme and increases
POHE SBAREnCeFE Sorod bR E P oRNNERE S &NRs PP dstiion Ghfdeiency.
THS@Fdie? RLERRLIsEY RAN3R 1Re JTRAN 4L i At )
of 1.5 pn1of Iéss# I'n additfbn, 269%ﬁéﬂ§%€$%§ {§r££§g
roughpes soRiade theewaivd nesst hedlghghiWeg ek tthe meiarro waviness

rain diameter (D50). of 0.2 r less. Thus,. the ,
nRiEbE, NEATS pebet 23030 R, eBaR Y o S eatres up
tbedteedhitrie ppanshaaguisitey tHisTRdnp1Ehed ened rNdddwvnd

appunt of production is increased while maintaining
PPh&SHAASI PFOGESS25 Thes nBharherar tiegmasyiaahsriage time and

inBeehakal thaskmbui® of bRegaeetqRe . polishing process is
between 7 and 45 minutes. During this period, the task

time of the post-polishing is between 1 and 40

m nut.es, ? h Sg task Li of the.rinsing process

i s beﬁ%ﬁggg néngfz erium oxq%e useg in pre %Jils ing has a
mean grain diameter (Dso) of 1.5 pum or less. 1In addition,

the grains of silicon oxide used in post-polishing have a
mean grain diameter (Dso) of 0.2 pm or less. Thus, the
number of steps associated with the polishing step is
reduced, the manufacturing time is shortened and the amount
of production is increased while maintaining the quality of

the manufactured glass substrate.

The total task time of the second polishing process is
between 7 and 45 minutes. During this period, the task time
of the post-polishing is between 1 and 40 minutes, and the
task time of the rinsing process is between 1 and 20
minutes. Thus, the task time is shortened while maintaining

satisfactory quality of the glass substrate.

26



10

15

20

25

30

m nutes. Thus, the task tine is shortened while

mai ntai ning satisfactory quality of the glass

substrate. 26 In the rinsing process, the | oad applied

to the raw material glass plate by the polishing pad

is lower than that for the pre-polishing or the

post - pol i shing. Thus, deficiencies such as scratching

and crrackiegrinisimg peveds st eheal oghaspphliabe taf @ he raw
prevented while foreign materials are renoved from

RHEL SR 2Dt Rinte v nelkerpalighisg prdt és ilpwer than that

[ 5§§gﬁg T f 0 Ss

:§ﬁ%§?%§$%g%§%u actJyédgfh?%%gﬁggﬁog?%gsggégé Thus,
dreeniud iseotaird sngs uneh heoel drasatachl 8¢ canmavenesgihgi glit thNBaraw

of 0..15 nmor |ess. Thus, the glass substrate has high
ARSI} SHF Bhatiake 17 RERCPTYod ubs 4 ngoreidnpnaserials
RO AR herabate: ebodioends Wihd POW BStelPal glass plate
expl ai ned. Cbservation of Polishing Pad I'n exanplg i
land caj@afadtarexwmmpier.l, the second 20 polishing

process was perforned using a soft polisher made of

pol yur et hane and havi ng the properties shown in table

1. The puodess kE codidins st e serMMGrROLLSBENIhrough
process were five mnutes of the pre-polishing under
the ghever mpuigciwring metfigfithas of miere iwayhgess height

r,0 d of 0 m.2, .and five mnuytes, .

B Dot B b hens undorts HERH eGP AR nign
queflti tyokinshenabiats hadyhnatenmideyr gone rdiidfd. pol i shi ng

i n advance was used for exanple 1, and a soft

pol i sher that had undergone buff polishing in advance

was Enafpleer endbRghial & endade chbotitd¥Ra w11 Wow be
surface was 30 neasured for the raw material glass
e¥PaBdngfrer polishing. The result is shown in table

1. The state of the surface and the cross-section of

the soft polisher of exanple 1 taken by an electron

m cr Obsepeat $BM) odr @odheiwinign Peidg. 3

In example 1 and comparative example 1, the second
polishing process was performed using a soft polisher made
of polyurethane and having the properties shown in table 1.
The processing conditions for the second polishing process
were five minutes of the pre-polishing under a load of 80
g/cm?, five minutes of the rinsing process under a load of
60 g/cm?, and five minutes of the post-polishing under a
load of 60 g/cm’. A soft polisher that had not undergone
buff polishing in advance was used for example 1, and a soft
polisher that had undergone buff polishing in advance was
used for comparative example 1. The NRa of the surface was
measured for the raw material glass plate after polishing.
The result is shown in table 1. The state of the surface
and the cross-section of the soft polisher of example 1

taken by an electron microscope (SEM) are shown in Fig. 3
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27 and Fig. 4. The state of the surface and the
cross-section of the polisher of conparative exanple

1 are shown in Fig. 5 and Fig. 6. The inage

magni fication of the electron mcroscope related to

the surface state shown in Figs. 3 and 5 5 is 100 and

the image magnification related to the cross- section
agttovifig .n 4R g§hed sandeb oifs t4e sidfarel and the cross-section

anpl e rative 1Exanple 1 Thicknessnmil. 131. 08
%%2\% F’%ﬁ?ﬁ%&%ﬁ 783O@R?<ﬁﬁpfr3e‘é%u%wm@y©6i agesshown in Fig. 5
SERI i8S Sigve 1
D anéﬁr}%mgﬁéoég’ggo Sk Ohﬁg’?s%%%mtro?
miayy dsaypere M@iaﬂéd%nmIﬁh&ﬂsuﬂf@¢@S§t@t@t§hown in Figs. 3 and

After 130..16 Polishin As parent fromFig. 4, the
&gol ];‘(‘Jz'f g%l"?%fl T HakP ]ﬁ%Jpa‘F%?eYOV\FBﬂ §ross-—

s@@mqroall Isylot,)qf\p-llnayqrgsst UGHY & Furdder, as apparent

fron1F|% , the nap formation holes were densely and
geneﬂéblﬁ équally _dispersed across the entire

PH apora.- oot Ant o al |
S Ul | al c, allu l IIC IIUI - Ul (J.IIBL S VCT CUTo Uttt y
uniform In comparison, in th Engﬁ ¢ N FTEREA TS

conparatlve 15 exanmple 1, large 1ndepenﬁ@mblaln
—=t-he

Thickness mm | 1.13 1.08
Asker-
Hardness 74 78
C
Compressibility % 2.1 1.5
Compressive
% 71.9 86.7

Elasticity Modulus

Hole Diameter um 10-40 30-80

Surface Roughness

Hm 19 35
Rmax of Nap Layer
NRa of Raw material
glass plate After nm 0.13 0.16

Polishing

As apparent from Fig. 4, the soft polisher of example 1
had a nap layer with a generally two-layer structure.
Further, as apparent from Fig. 3, the nap formation holes
were denselyrand generally equally dispersed across the
entire surface, and the hole diameters were substantially
uniform. In comparison, in the soft polisher of comparative
example 1, large independent air bubbles were open in the
surface of the nap layer with a generally one-layer
structure, as apparent from Fig. 6. As apparent from Fig.

5, the nap formation holes were dispersed across the surface

and the hole diameters were not uniform. The micro waviness
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surface of the nap layer with a generally one-I|ayer

structure, as apparent from Fig. 6. As apparent from

Fig. 5, the nap formation holes were di spersed across

the surface and the hole dianeters were not uniform

The m cro wavi ness 28 height NRa of the raw materia

glass plate after polishing was 0.13 nmin exanple 1

ranidgHE MR e oo npas aﬁaw@r%ar@hgss1p15t@matflﬂéral@@\1qshlng

results, it was shown that the m cro waviness height

wara, Qs |f]¥br30'i/eﬂj<élﬂpl%|hgafti%eosbﬁtmpo%ﬁsﬁ@i’ﬂp%atnve example

]Wh'%gokh%hgcgbo@¥e&e%%ﬂ % g%ﬂ?ﬁ%é ﬁ&%ﬁ eg the micro

structure. servation o 110N Di‘aneters

vdavmm‘ses mme;rm(a@mel egad 1rﬁpﬁové(ﬂleb§01ﬁ§1ﬂ@| tﬁbeéo@ﬁ: PF3lisher

exanp mas used, the hole dianeters of the nap

Jfrbr“fP&tqur? A iaehagedl 9enerehl xhwprdavaRdstracture.

second polishing process was perforned under the

conditions shown in table 2. The residual val ue of

t he Silseghiatd cagenft Nefp drornmet tomsiiobe Piawessrand the

surface roughness Ra and the m cro wavi ness 15 hei ght

NRa of the raw material glass plate after polishing

Ver e T aefea@ iy eeaaeﬁplrees‘ er ens e exaHw! §of€h§oif§ﬁéksof

are shown in table 2. The residual val ue of

eFSrPIsi Ag W@@eh’tse%§ft%lf&ﬂl%t@eﬁm&tqm ¢J‘€)I¢1®W lhgpwéyrmation
LS, t dir g,

WD, 2, B R At o I o4 polishing

pmoeeyscsl wsisi pe,r fantheal wwmaMe seinditioriorsieaeh in table 2.

oncent.rati.on red. Ne for reference L

T FERALiP L agis b Bai% P SHE A ST § G the rinsing
piaicieRs biA@ ithesishg fRIRC esu M INRLYURY e thfcro waviness
standard |iquid were conpared, and the concentration

hgti ahke NBaI PEhithg Zevagederninl iod asaindade 13 g d pPlishing
weg e[206E 8% R °2s ht %eﬁfe 28R %B@gnﬁje pT%% r%ss'uﬂqfs are

erence exanp eria ropor tion
shbencmnceabﬂathn Bhethe31deééreameeebanpheszlh@héng agent

VERANBREVI SRS CB EOPared B FHe ds| dBORE Lo/ ERe

concentration was first changed in various ways for the

polishing agent used in pre-polishing, and a standard
solution for each concentration was prepared. Next, for
reference examples 1 to 4, the color of the drainage liquid
during the rinsing process and the color of the standard
liquid were compared, and the concentration of the polishing
agent in the drainage liquid of reference examples 1 to 4
was obtained. Then, using reference example 1 as a
criteria, the proportion of the concentration of the
reference examples 2 to 4 with respect to the concentration
of the reference example 1 was calculated as the residual

value of the polishing agent.
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Raw mat eri al Hol eResi dua

29 Table 2 Qality of
Pol i shing Tine (mn)gl ass

pl ate Di aneterVal ue of After ofPolishing Polishing

Pad(pm agent (nn) Pre-Ri nsingPost -
Pol i shi ngProcessPol i shing Reference 5 -
10510100. 30. 160. 30 Exanple 2

90555100. 250. 35 Exanpl e 3 Reference 30

Exanple 1 Reference 5 -
TrRéfler ence 30 -

NRaRa
1055510. 170. 31

005101040. 22037 Exanple-4 Fromthe results of table
2, the residual Jalue of the polishing agent was | gs@iality of
than or equal to{l and thus snmall 5 for reference Raw
exanpl es|1 and 2|having hol e dianeters of material
Hole ) Residual
Polishing Time (min) glass plate
Diameter Value of
After
of Polishing
Polishing
Pad (pm) agent
(nm)
Pre- Rinsing Post-
o L NRa Ra
Polishing | Process | Polishing
Reference
5 -10 5 5 5 1 0.17 0.31
Example 1
Reference
5 - 10 5 10 10 0.3 0.16 0.30
Example 2
Reference
30 - 90 5 5 5 10 0.25 0.35
Example 3
Reference
30 - %0 5 10 10 4 0.22 0.37
Example 4
From the results of table 2, the residual value of the

polishing agent was less
for reference examples 1
between 5 ahd 10 ym, and
obtained for the surface

height NRa. In comparison,

than or equal to 1 and thus small
and 2 having hole diameters of

satisfactory results were also

for reference examples 3 and 4

respectively having an aperture diameter of between 30 and

90 um,
and 4 and thus large.

Further,

the residual values of the polishing agent were 10

the micro waviness height NRa were higher than reference

examples 1 and 2.

From these results, when the hole diameter of the nap

formation hole was increased,

a large amount of polishing

agent remained even when the rinsing process was performed.

This shows that the quality of the manufactured glass

substrate was affected.

30

roughness Ra and the micro waviness

the surface roughness Ra and
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between 5 and 10 pm and satisfactory results were

al so obtained for the surface roughness Ra and the

m cro wavi ness height NRa. In conparison, for

reference exanples 3 and 4 respectively having an

aperture di anmeter of between 30 and 10 90 pm the

resi dual val ues of the polishing agent were 10 and 4

and thus large. Further, the surface roughness Ra and

the nicro wavi ness_ hei ght NRa were higher than .

refe v d 2. 15 Fromthese results,

when the hole dianeter of the nap formation hole was

i ncreased, a large anount of polishing agent renained

even Iwhere fielre nden sidagnpiresc €5 st avalk ,petrlﬁ®rsredondTbb$ishing

shows that the all y of th nqgg{actured

PIRS§TF at"E WS ™ o i) & drP-bFSh 5d°f-nexample 1

whafler Qﬁl‘l%‘?lg@h@”ﬁ;'h%g 12d £ dihe $ReONh POk sbi nghe rinsing

process was perforned using the soft polisher o

Peesesise Bnghithe Eestgined itshd o s fsd“rowmeln table 3. The
4 shing i_ng .-pr.ocess

s EGP%§|%§ﬁﬁn§a§2%€ﬁ§%§51 % ﬂﬁs atﬁmya%tai%u%}l%ach

onWrweﬁerlHhegkaselpbahEemaﬁowhsualEﬁbl@bserved- The

results are shown in table 3. 10 Table 3 Load (g/cnR)

Pre- Ri nsi ngPost - St at e Pol i shi ngPr ocessPol i shi ng

TRefier gnce 806060Sati sfactory Exanple 5 Reference

805060Satj sfactory Exanple 6

Load (g/cm?)
Pre- Rinsing Post- State
Polishing Process Polishing
Reference
80 60 60 Satisfactory
Example 5
Reference
80 50 60 Satisfactory
Example 6
Reference '
90 60 60 Satisfactory
Example 7
Some Having
Reference
80 90 60 Processing
Example 8
Cracks
Reference Some Having
80 80 60
Example 9 Scratches
Reference Some Having
Example 80 20 60 Processing
10 Cracks

From the results of table 3, in reference examples 5 to
7, in which the load of the rinsing process was lower than
that of the pre-polishing and the same or lower than the
load of the post-polishing, a visually satisfactory glass

substrate was obtained. In comparison, in reference example
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Ref erence 906060Sati sfactory Exanple 7 Sonme Havi ng
Ref erence 809060Pr ocessi ng Exanple 8 Cracks

Ref er enceSone Havi ng 808060 Exanpl e 9Scr at ches

Ref er enceSone Havi ng Exanpl e802060Pr ocessi ng 10Cr acks
Fromthe results of table 3, in reference exanples 5
to 7, in which the Ioad of the rinsing process was

d owin vitiagh 1thé heda®@fof heher ei pol hghprgcard whe $aer than

or lower than the |oad of the post-polishing, a

Whauf] preapetath iy JPAskOsEuBeliahéndaspsbraissdtty cracks
' ' r 8,._].n i.ch_the

{ELEAPAE, bt e 5 naBERLE, 2ol il 0" 10

mirag=qzol | Ihi agiddnd opgstinpalafarierge proagske Ng, cimcokisich the

f d in sone of the manufactured raw materi a
1Ak OF filR ding NG REQTGIe W95 1 Oher BAER aRaRPRE OF Pie-

pl iGhitRe %dfﬁﬁ%ﬁgstd&%éifﬁ%ﬁ@hFﬁﬁc§§ﬁe“@fo£Hg n3lBfactured

as that of pre- polishing, scratches were romed 1n
regivgnadfe ntitdd. repRfsaq@lates . r Swamtrersudlt gl sdssvepd attest it is

Su resul t h dthat it .i.s referable that the
ﬁé?qrb S"lt éﬁFﬁhgﬁﬁblﬁFﬁié§é Y | 1ng RAFCERRS | Baglerer
thae phe- Ydds MG NG A Siagh Oig | V@It HO $hmd tPelower

| oad of the post-polishing. Further, when the |oad of
'%i%?@%@écés*se iROtoRa kHEng hatfugithare phen the load

O?'g:‘tigr%g %::igrsiﬁ’fgo%%e% ARG SO B d B LT TB A | 0 pre-

polishing, processing cracks sometimes formed in reference
example 10 in which the load was excessively low. This is
thought to be because the glass substrate could not be

sufficiently pressed by the polishing pad during polishing
and thus could not be hold in the carrier. The load of the
rinsing process is preferably between 25 and 70 g/cm?, and

more preferably between 50 and 60 g/cm?.

The present embodiment may be modified and embodied as

described below.

A chemical strengthening process may be performed on
the raw material glass plate in a step before the polishing
step, after the polishing step, or between each polishing

step to satisfy impact resistance, vibration resistance, and

. heat resistance characteristics required for the information

recording medium. The chemical strengthening process refers
to ion conversion of a monovalent metal ion such as lithium
ion and sodium ion contained in the composition of the glass
substrate to a monovalent metal ion such as sodium ion and

potassium ion having a greater ion radius. Further, it is a

method for enabling chemical strengthening by applying
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exanpl e 10 in which the | oad was excessively low. This
is thought to be because the gl ass substrate could
not be 15 sufficiently pressed by the polishing pad
during polishing and thus could not be hold in the
carrier. The load of the rinsing process is
preferably between 25 and 70 g/cn2, and nore
qnmﬁmﬁsﬂﬂqu&ﬂmmﬁﬂléﬁ)BMd 60rfacalof2bhdhglpeesenibstrate.
i ment may be nodi fjied and enbodi ed as descri bed
TR e N Sth bR BeRE hgOpr b8 eBerhaymBe by dipping

tﬁféfﬂé?sd QAbsthed ad‘(zé‘Pty%?éd?Jcé‘f‘rﬁlﬁéét@ b8 3n3LeR
bef ore the polishing 25 st ter the poﬁ shing
thmlcaﬁ &ﬂﬁa&gﬂh&nﬂﬂg;pﬁms@smgllqme@ io shtcsfyhe chemical

act, .resi st an bratl resi st ance, and _heat
Srtglp tghc{’ellncqwaﬁ‘a;% eci\j?tsaﬁrb uh?%ﬂl?%ra’?ﬂemeltl“g a

dh¥nfirgat istrer@iny Jeer | um The cheni cal
strengt heni ng process refers to ion conversion of a

monoval ent netal ion such as I|th|un130 i on and sodi um

ion dJ .C 0 of the glass .
subs%@%% a fqumctr?%\?na COJEF SS‘{% gthemsrllj%hgaagt%oﬂ?ﬁﬁ)ﬁ?%n
paite s iotasditumatiegn staidiung ral graed ersibrer aghi tate used
,Further, |t is a method for enabling chem ca

il¥g OBy aSp @ Wi e hptteskSatt stwesef ophe habove

ma¥eraga of +he ¢ rate el c
Bediaca ol the GbapeAuel 3o TRR e Bergngthening

lglaagsl dgbst termpegednre priedetisr mrmeidartabﬂaz ildwenm than the
t |
JAREHA3or LIRS0, REASSRS LU 0 L LD ppoerace

bfekblot® 80 ebenwoat, S&ﬁ@nﬂb?@”b?@fé@hblyEiﬂ@pE%ﬁﬁ%rature of
chem cal strengthenlng salts include potassium

thiet péteellcgédrsmfﬁngtth@mngslnmeaa tlriapud dusietself is about

pe ptly asamxture of at least two of the
38@0@8 q??@t%r. sfhe LSRRG LA HEE oFS tHWeRekien| the

dskeer@l BRNpBEnt! bguu:l |§1 a L amper t
preferablybloaer thanethg edlstor?fgﬁ%p %F%;%uqftrate by

abatier LaD°Ciseche gldes gbalsst sabst cahRot be sufficiently
subjected to the chemical strengthening process. If the
temperature exceeds a temperature that is lower than the
distortion point of the material of the glass substrate by
about 50°C, the glass substrate may be distorted when
performing the chemical strengthening process on the glass

substrate.

In the above embodiments, the polishing process is
performéd uSing the batch-type polishing device. However,
the polishing device is not limited, and the polishing
process may be performed using a sheet-type polishing device

for polishing glass substrates one at a time.

The lapping step may be omitted as long as the surface
conditions of the raw material glass plate, such as
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by about 50 to 150C, and nore preferably the
tenperature of 15 the chem cal strengtheni ng process
liquid itself is about 300 to 450C. Wen the
tenperature is lower than the distortion point of the
material of the glass substrate by about 150C, the
gl ass substrate cannot be sufficiently subjected to
teyateas calargd,r angtinesd 919, pivgeste Likéhes3disfy the
tenperature exceeds a tenperature that is |ower than
dafelrefl stdaomrideimtthy hewee hbtersbepof Ihesytlase case, the
t,r.at e . | ass substrate nay be
t%}lgsktsc}rrlt‘?rEeed l%zefn perrT 0558%%%&?%% chem cal strengthening
process on the glass substrate. 25 In the above
enbodi nents, the polishing process is performed using
t he batch-type polishing device. However, the
polishing device is not Iimted, and the polishing
process may be perfornmed using a sheet-type polishing
device 30 for polishing glass substrates one at a
time. The lapping step nmay be omtted as | ong as the
surface conditions of the raw material glass plate,
such as 33 roughness, warp, wavi nesss, and the I|ike,
satisfy the desired values after the beveling step.
In such a case, the task tinme is further shortened.
34 CLAIMS 1. A nmethod for manufacturing a gl ass
substrate for an information recording nmedi um
manuf actured by polishing 5 the surface of a raw
material glass plate, the nethod being characterized
in that: the polishing is divided into two steps, a
step for performng a first polishing process to
roughly polish the surface of the raw material gl ass
plate to be snooth and a
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10 step for perform ng a second polishing process to
finely polish the surface of the roughly polished raw
material glass plate to be snoother; the second
pol i shing process, using a polishing pad nade of

foam is divided into two stages, which are pre- 15
polishing with a polishing agent including abrasive
arraiMss of cerium oxi de and post-polishing with a
pol i shing agent including abrasive grains of silicon
oxi de; and a rinsing process is perforned between the

pre- qpol i shi R Eﬂﬁ} i shing_t Lnse the raw
nateﬁfal §Q6Eg1ass:%#§te a %%?ééigﬁgr%- %%%%h?ﬁésﬁf€he for
am \iasto m g iicouirek door diash nevadyurt hrea @lbf @St weedr BiyNpolishing
ollected in the polishing pad . in pre-polishing _
i 1S IR it i brSUGaLA b 0 HES o it T Bpe Method being

dmrdaeurdao id ¢SS substrate for 25 the
i nformati on recordi ng nedi um according to claim 1,

wher éihe pled ishiag Ve ghiaiidedfiney itwe oxtices havestep for

rain di.aneter .(.D5Q)_ of 1. 5 or_less and are
pge r]fa%llgﬁrer ntghzfi'n(%lélL r@%a Ofl&giﬁﬂgorp ﬁoo(feés§2€’° tHM POty sﬁ’]‘?ﬂbSh the
spadacd0o3. thee ramt had frGla IMYIH AL tdIrd 0 8 B&@SSmooth and a

substrate for the information recording nmedi um
S&EPOLAINGCES &M s £ Secpnd dvdriddtiearg sebaess Hee fheely

(2R YReILRIrHS Rl of lthEon o Y Al -
pg?alnet er et hatr [ s? sr?al I e% tr}ﬁg{ght e%ﬁalfsr?gecgf n(‘:aetr?ﬂln?l
gbérisdeplateedp feaismoditheet;er (D50) of |ess than or

equal_,to_ 0.2 and are smaller than .the aperture,
i amkDEr SS5PRAnBOLA MBI RECSS ol @A heHoh TEHIhPad
mpdd. ob foaﬁbeiﬁeﬂheddéariﬁ&ﬁU&ﬂﬁi%M%?ééé!NH%%% are pre-

substrate for the_information recording nedium _
pPgédshdragvWibhafyPehéshingcpgiemt 1ncduglingh aby@sdiie exrains

okncEQ§ngB§i§§CQHQ BBE&SB%gggbﬁ$%g%§§P2%3p &ﬁ%%ﬁn&zgﬂ%nt

tinmne o to 45 m nut es.

imghuflanguebngsavgl gssisebsffr atid iton othele;nfasrdmat i on
recordi ng_medi um accordin t% any jope of
a rifsing process 1is ger ormed between the pre-
polishing and the post-polishing to rinse the raw material
glass plate after the pre-polishing with a washing liquid to
wash away the abrasive grains collected in the polishing pad

in pre-polishing during the rinsing process.

2. The method for manufacturing a glass substrate for
the information recording medium according to claim 1,
wherein the abrasive grains of cerium oxide have a mean
grain diameter (Dsg) of 1.5 um or less and are smaller than a

nap formation hole for the polishing pad.

3. The method for manufacturing a glass substrate for
the information recording medium according to claim 1 or 2,
characterized in that the abrasive grains of silicon oxide

have a grain diameter that is smaller than the grains of
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clainms 1 to 4, characterized in that the
post-polishing has a task tinme of 1 to 40 m nutes. 15
6. The nethod for nmanufacturing a glass substrate for
the information recordi ng nedium according to any one
of claims 1 to 5, characterized in that the rinsing
process has a task tine of 1 to 20 mnutes. 20 7. The

aetihod dxardeyanufreetnrgrgia gl asstsubsbiat & f Alesd hhan or
i nfarmati on recording nediun1accordin€hto any one of

L G- HY At attRriBebleh thak Fhet AeeriHgpngiameter
J¥ QGRS hap |RadAPRL ath 10 Ehe iy g@iﬁéh%%%g% plate
an that | e

by the polishing pad is |ower t
pre-polishing. 25 8. The nethod for manufacturing a

gl ass, substrate for infqﬁgation recordi ng nmedi um

he
accoridi ng gﬁfﬁﬂﬂaéﬁr AN RCYUE NG A chhPaEt BHPsEgate for

tihe i rinfa tilde esd i iy Q6SSum 4 Q0 @PRY 1 €4 LAyt BRe of

raw material_glass plate by the 30 polishing pad’is

cllizd msade tas 3or dha@actdrirzadain ithathetlppssecqodi gbl hghing
. haod .f qr f,act.urin | ass. substrate for

p%é)cphg% :E%%o%ngtoggr%nr%%c%okr iMNG r?gfd%u%oacqz%r'ﬂlrrh‘ét?%' any

one of clainms 1 to 8, characterized in that |oad

related to the 2 rinsing process is 25 to 70 g/cm5
10. A-gl ad&esiEdos & Aromatn faftornetd oh $leaet diwgstrate for

tRedii ur.ehhbaii Bad relePdihg QEQHﬂﬁ§E$géd£BJH§JEEian one of
according to any one of clains 1 to 9, the glaéé
cphams dh&padt echagdciteritzieat [invitdrar Wdd esst @ ghehing has
( Rs f_a surface asured by a 10 three-di nensional
asg? gcglg ragtgrgoan IV%PH eﬁ¥croscope, with a

measuri ng wavel ength (X) set at 0.2 to 1.4 mm is

0.15 nmor_ | ess.

6. The method for manufacturing a glass substrate for

the information recording medium according to any one of
claims 1 to 5, characterized in that the rinsing process has

a task time of 1 to 20 minutes.

7. The method for manufacturing a glass substrate for
the information recording medium according to any one of
claims 1 to 6, characterized in that in the rinsing process,
load applied to the raw material glass plate by the
polishing pad is lower than that in the pre-polishing.

8. The method for manufacturing a glass substrate for
the information recording medium according to any one of
claims 1 to 7, characterized in that in the rinsing process,
load applied to the raw material glass plate by the
polishing pad is the same as or lower than that in the post-

polishing.

9. The method for manufacturing a glass substrate for
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11. A polishing device for manufacturing a glass 15
substrate for an information recordi ng nedi um by
polishing a surface of a raw material glass plate,

the polishing device being characterized by: a
pol i shing pad nade of a foam the polishing pad
performng with the raw material glass plate polishing
theatin RR0rnast idirvi detbiditray twed stragescowlii o) @abeany one of

re-pol.ishi wi.th a polishing agent includin
R leeStéJIr Hin T A T ki He Chn b@é@-ﬁ@ﬂggﬁﬁngo the
M Ry RN NG Agente d ned ugly e abrasive  grains of

silicon oxide; and a rinsing process perforned between

the pre-polishing 25 and the post-polishing for

rinsi the raw material glass | afe_after the i
pre-pol' 321 S A ﬁ@%ﬁﬁ%ﬁ}s‘?ﬁ q%ﬂ dntpEmahbeR sheRgrding
R un At iRG R Mafh AL maMd b L NG Tmd BYEE » acBB¥EIg to
a plurality of independent bubbles, and an outer

anyy omes @fmed &ims tls tourkaddie hd g8 rlaterchdxycoérhapd in
3@ if.ormation holes with an extrenely fine size

conpared to the independent bubbles, the nap

f or matiicoio walvasesai hgighen @Ra)t ket sirfacadd mé®sured by a
tIlglolis Lngpgad sqQ that the abrasive grains collected

fSCREIPGIPLRNAG FHRA TR FE THEYFS 139 Itp idre microscope,
hed ri he rinsi pr.ocess. .. _The .
R 8RRt i, Wk 8" AT Rl 0 L ingt dereriveds
Oi. 2 5t hat orth@esap formati on holes of the 5 polishing pad
have a hole dianeter of 2 pmor greater and 20 pmor
| ess, and a depth of 2 pmor greater and 100 pm or

e=Tg113 ATPEIBbAY. BAey o8, aRERi R b ke
spbetsptagtprage anfoamatipper rpebirshingg meldidte &y gregeicshing a
SCPHLE0LY AU0M Ak LA I 20 BB B covice
bébdmer chakashengzpliabe; for supporting a

a polishing pad made of a foam, the polishing pad
performing with the raw material glass plate polishing that
is divided into two stages, which are pre-polishing with a
polishing agent including abrasive grains of cerium oxide
and post-polishing with a polishing agent including abrasive
grains of silicon oxide; and

a rinsing process performed between the pre-polishing
and the post-polishing for rinsing the raw material glass
plate after the pre-polishing with a washing liquid, the
polishing pad including a nap layer with an inner layer,
having a plurality of independent bubbles, and an outer
layer formed in its surface, having a plurality of nap
formation holes with an extremely fine size compared to the
independent bubbles, the nap formation holes being open at

the surface of the polishing pad so that the abrasive grains

collected in the polishing pad in the pre-polishing are
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plurality of raw material glass plates, the surfaces

of the 15 raw material glass plate being polished by

the polishing pad by rotating the upper polishing

plate and the lower polishing plate in a state in

whi ch the polishing pad is attached to the | ower

pol i shing plate and the upper polishing plate as
avay 3Biring the rinsing process.

12. The polishing device according to claim 11,
characterized in that the nap formation holes of the
polishing pad have a hole diameter of 2 um or greater and 20
pm or less, and a depth of 2 um or greater and 100 um or

less.

13. The polishing device according to claim 11 or 12,
further being characterized by a lower polishing plate and
an upper polishing plate arranged rotatably about a rotation
shaft, and a carrier, arranged between the upper polishing
plate and the lower polishing plate, for supporting a
plurality of raw material glass plates, the surfaces of the
raw material glass plate being polished by the polishing pad
by rotating the upper polishing plate and the lower
poliéhing plate in a state in which the polishing pad is
attached to the lower polishing plate and the upper

polishing plate as necessary.
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