1 GLASS DI SK PROCESSI NG METHOD TECHNI CAL FI ELD

[ 0001] The present invention relates to a glass disk
processi ng net hod of polishing the inner and outer

peri pheral faces of a glass disk stacked body in which
a plurality of glass disks aré stacked. BACKGROUND ART
[ 0002] As a magnetic disk is becom ng snmaller and

havi ng hi gher density, a glass disk having excell ent
surface snoot hness and excel |l ent nmechani cal strength

Is often used for an information recordi ng nmedium The
gl ass disk for an information recording nediumis
general |y proce6G3ABSIPISIEPROCESSINGMEAHODCessi ng
using a dianond cutter or a core drill, precision
finishing using a dianond wheel, and polishing of the

i nner and outer peripheral faces of the glass disk
TEChHNacpol FshRi.ng pad or brush. [0003]In recent years,
to record/ reproduce information

[0001] The present invention relates to a glass disk
processing method of polishing the inner and outer
peripheral faces of a glass disk stacked body in which a

plurality of glass disks are stacked.

BACKGROUND ART

[0002] As a magnetic disk is becoming smaller and having
higher density, a glass disk having excellent surface
smoothness and excellent mechanical strength is often used
for an information recording medium. The glass disk for an
information recording medium is generally processed by
performing coarse processing using a diamond cutter or a
core drill, precision finishing using a diamond wheel, and
polishing of the inner and outer peripheral faces of the
glass disk with a polishing pad or brush.

[0003] In recent years, to record/reproduce information
at higher density, the interval between a magnetic head and
the recording surface of a glass disk is narrowed. As a
result, when the magnetic head travels in the lateral
direction, if even a small projection exists, there is the

possibility that the magnetic head collides with the side



at higher density, the interval between a magnetic

head and the recording surface of a glass disk is
narrowed. As a result, when the magnetic head travels
inthe lateral direction, if even a small projection
exists, there is the possibili2ty that the magnetic

head collides with the side 2 face of the glass disk.

To avoid such collision, the corners fornmed by the

upper and | ower recording faces and the side face

imdergb edgi agaprodesk. suth avochamfieni aglbisioundihg.

A technique is disclosed such that, as the edging

process bornde byrbeesyppbe sndelbwee rscgrdound @hthsaand
grindi ng stone processed in a predeterm ned shape and,

ali¢ esidhatace henpergshedgipgopessess pechoagedhbyfering or
maki ng a polishing pad or brush cone into contact with
thendide. peki phehaighaceswiibelssppl yuoh ahpodl i shi hhe
solution. [0004] Refer to, for exanple, Japanese

diiekag pedcPas eoh Appl coaheéos, Puhki gsafieofiade. is ground with
2004- 342,307 (this counterpart is U S. Pat. No.

®, 2802y . st 8RO6pSHhBEestheindgi pPefie DELGSNEACEhae and,
chanbering or rounding is perforned on the corner of
goedrofhat gl ass gb3kshyng gedibeatedsppeefsiadd by making a
machi ni ng apparatus, it Is troublesone to set the

b BSSh th§ ksa@ner byr@se. chiflc addtbi @8nthét I RYUAI €Bedside
speci al dedi cated nmachi ni ng apparatus, so that a

PEobbesrff hheh $BS1e 066YHSying a polishing solution.

[0004] Refer to, for example, Japanese Unexamined Patent
Application Publication No. 2004-342,307 (this counterpart
is U.S. Pat. No. 6,280,294).

[0005] Since the edging process such as chambering or
rounding is performed on the corner of each of a glass disk
by a dedicated precision machining apparatus, it is
troublesome to set the glass disks one by one. In addition,
it requires a special dedicated machining apparatus, so

that a problem of high cost occurs.

DISCLOSURE OF THE INVENTION

Technical Problems to be Solved

[0006] An object of the present invention is, therefore,
to provide a method of easily chamfering and polishing the
inner and outer peripheral faces of a glass disk at low

cost.



DI SCLOSURE CF THE | NVENTI ON Techni cal Problens to be
Sol ved [ 0006] An object of the present invention is,
therefore, to provide a nethod of easily chanfering
and polishing the inner and outer peripheral faces of
a glass disk at low cost. MEANS TO SOLVE THE PROBLEMS
[ 0007] To achieve the object, the present invention
provi des the follow ng glass di sk processi ng nmet hods.

[ 0008] The present invention provides a glass disk

MEANS TO SOLVE THE PROBLEMS
[0007] To achieve the object, the present invention
provides the following glass disk processing methods.
[0008] The present invention provides a glass disk
processing method of polishing an inner peripheral face and
an outer peripheral face of a glass disk, comprising the
steps of:

stacking glass disks for generating a glass disk
stacked body in which a plurality of glass disks are
stacked;

preparing an etchant; and

continuously supplying an inner-peripheral etchant to
the inner peripheral face of the glass disk stacked body
and continuously supplying an outer-peripheral etchant to
the outer peripheral face of the glass disk stacked body.
[0009] According to the method, by continuously
supplying fresh etchants to the inner and outer peripheral
faces of the glass disk stacked body, the inner and outer
peripheral faces are etched and the corners of the inner
and outer peripheral faces are rounded. Thus, the
polishing process and the chamfering process can be
performed simultaneously, and the efficiency of the process
of the side peripheral faces can be increased.

[0010] Etching capability of the inner-peripheral



processi ng nethod of polishing an inner periphera

face and an outer peripheral face of a glass disk,
conprising the steps of: st acki ng gl ass di sks

for generating a glass di sk stacked body in which a
plurality of glass disks are ¢t acked; preparing an

et chant; and conti nuously supplying an

i nner - peri pheral etchant to the inner peripheral face

of the glass disk stacked body and conti nuously

suphbayt ngnantbatepipeheépherar-pechaherad ehehanteare
peri pheral face of the glass disk stacked body.
f000etaetofdbmgeaoht hehart hadd dychongi anapabliyity of the
supplying fresh etchants to the inner and outer
penepheeaiphaces efchhetgiaskidhek shavkebabodf, thheouter-
i nner and outer peripheral faces are etched and the
pernehsral ébhehannher and outer peripheral faces are
rounded. Thus, the polishing process and the

chantéri ngTpeotessrcapabe perhedned sheulhaseopskypheral
and the efficiency of the process of the side

perfaber ak facesweantheni theeasedr P3O EbeheéAgby the
capability of the inner-peripheral 4

outer peripheral surface, so that fresh etchant going

around tends to be insufficient. Consequently, the etching
capability in the inner space tends to be lower than that
in the outer space. By the above-described method, by
making the etching capability of the inner-peripheral
etchant higher than that of the outer-peripheral etchant,
the etching capability in the inner space and that in the
outer space become almost equal to each other. Therefore,
the uniform chamfering and polishing processes on the inner
and outer peripheral faces of the glass disk stacked body
can be performed easily at low cost.

[0012] Fresh etchants are supplied to the inner and
outer peripheral faces by a method including at least one
of an immersion method, a shower spraying method, a jetting
method, and a coating method.

[0013] To supply fresh etchants to the inner and outer
peripheral faces more uniformly, preferably, relative
rotation is performed between the etchants and the glass

disk stacked body.



etchant and that of the outer-peripheral etchant are
different fromeach other, and etching capability of

the inner-peripheral etchant is higher than that of

the outer-peripheral etchant. [0011] The i nner space
formed by the inner peripheral surface is narrower

than the outer space forned by the outer periphera
surface, so that fresh etchant going around tends to

be insufficient. Consequently, the etching capability
[@0the i nnbitkpack thadstchabe tepeliehapanhuetahetdpound
outer space. By the above-described nethod, by making
the elebdsngichpabatked bddyhetd nneke pené phendigetrahaon
hi gher than that of the outer-peripheral etchant, the
etmpanyg, capabetrabyyi nthdegl aserdsplacet ankled haddy nrohates
outer space becone al nost equal to each other.

dheured oz erot hey ushé 6t m chanf eri ng and pol i shing
processes on the inner and outer peripheral faces of
{be1gl ass Thskrstackedhbddypaasebetlpeotighmede ehsnéy Abce of
| ow cost. [0012] Fresh etchants are supplied to the
tieesl and Qusler speckphlebadlyfaces by a nmethod incl uding
at | east one of an inmrersion nmethod, a shower spraying
et hed, a Aetihngrnephed, i antosme@abéPgesrt bRE. outer
[0013] To supply fresh etchants to the inner and outer
peripheral fagesonvtke UpbEOFY ¥haPf ehenabhy, ihgkative
rotation is perfornmed between the etchants and the

S Asshei-sk shasked PREYglads disk stacked body, and the
etchant is supplied to the inner space.

[0017] To supply fresh etchants to the inner and outer
peripheral faces more uniformly, preferably, the rotary

shaft revolves or linearly-reciprocates.

BEST MODES FOR CARRING OUT THE INVENTION

[0018] A first embodiment of a method of processing a
glass disk 12 for an information recording medium according
to the present invention will be described in detail
hereinbelow with reference to Fig. 1.

[0019] Fig. 1 shows a schematic view showing an
embodiment of an immersion-type processor 1 for the glass
disk 12.

[0020] In the immersion-type processor 1, a glass disk
stacked body 10 is hermetically housed in a cylindrical

chamber 4 and an inner peripheral face 14 and an outer



[ 0014] Al t hough the etchant supplier can rotate around

the gl ass di sk stacked body, to nake the configuration
conpact, preferably, the glass disk stacked body

rotates around a rotary shaft. [0015] The rotary shaft
passes through the inner face®éof the glass disk

st acked body. [0016] An inner space is forned between

the outer peripheral face of the rotary shaft and the

i nner peripheral face of the glass disk stacked body,
pedipherat chant 16 slpphtedléasstiesknaeackpdceody 10 are
[0017] To supply fresh etchants to the inner and outer
petiphedabyf acesinuoesiyi foppl yingreaf éraphyetthant to the
rotary shaft revolves or linearly-reciprocates. BEST

MBPES &R GARRE Nce O DhdHE] | AVERHT ON and 16 of the glass
disk stacked body 10.

[0021] A distribution path which is communicated with
the inside of the chamber 4 is formed by a liquid inlet 8
provided at the left end of the under face of the chamber 4
and a liquid outlet 6 provided at the right end of the top
face of the chamber 4. Shaft fixing members 26 and 36
supporting a rotary shaft 20 including the glass disk
stacked body 10 are provided in the center of the top face
side and the under face side, respectively, of the chamber
4.

[0022] The glass disks 12 to be processed have various
gizes. For example, the sizes of glass disks for magnetic
recording each built in a hard disk drive are 0.85 inch,
1.8 inches, and 2.5 inches. To prevent sliding between
neighboring glass disks 12 during process, a disk-shaped
spacer layer (having a thickness of, for example, 0.2 mm)
or an adhesive layer made of a soft material is interposed
between the neighboring glass disks 12. The adhesive layer
or spacer layer is made of a soft material such as a resin
material or rubber material. In the glass disk stacked

body 10, a number of (for example, 10 to 200) glass disks

12 are stacked while sandwiching the adhesive layers or



[0018] A first enbodi nent of a nethod of processing a

gl ass disk 12 for an information recordi ng nedi um
according to the present invention will be described

in detail hereinbelowwth reference to Fig. 1.

[0019] Fig. 1 shows a schemati @ vi ew showi ng an

enbodi nent of an imersion-type processor 1 for the

gl ass disk 12. [0020]In the inmersion-type processor

1, a glass disk stacked body 10 is helLtrietically

smacsed layarsybendeéuahethanbeing ahdsandisherl2.

peri pheral face 14 and an outer 6 peripheral face 16
bfo2he gl aSsediygsksstdtkledsbadyedObade pol ishedn@yiched by
conti nuously supplying a fresh etchant to the inner

ek Doy epl pee s pher ahdf acesidddankl pbesfibbepyhtss désknd 54
st acked body 10.

disposed at both ends of the glass disk stacked body 10.
The disk pressing plates 44 and 54 and the locking plates
40 and 50 are made of a material having corrosion
resistance to an etchant used. As the disk pressing plates
44 and 54, dummy glass disks 12 may be used. 1In the center
of the locking plates 40 and 50, the distribution paths 42
and 52 communicated with the inside of the chamber 4 are
provided.

[0024] The rotary shaft 20 is driven in the clockwise or
counterclockwise direction by a not-shown motor.
Accordingly, the glass disk stacked body 10 rotates in the

chamber 4 in the immersion-type processor 1. The

rotational speed of the rotary shaft 20 is 50 to 2,000 min~

1

(rpm) .

[0025] When the glass disk stacked body 10 is set in the
immersion-type processor 1, an inner space 60 1s formed
between the outer peripheral face of the rotary shaft 20
and the inner peripheral face 14 of the glass disk stacked
body 10, and an outer space 9 is formed between the inner
peripheral face of the chamber 4 and the outer peripheral
face 16 of the glass disk stacked body 10. Therefore, in

the immersion-type processor 1, the path of the inner space



[0021] A distribution path which is communicated with

the inside of the chanber 4 is fornmed by a liquid

inlet 8 provided at the left end of the under face of

the chanber 4 and a liquid outlet 6 provided at the

right end of the top face of téhe chanber 4. Shaft

fixing nmenbers 26 and 36 supporting a rotary shaft 20

i ncluding the glass disk stacked body 10 are provi ded

in the center of the top face side and the under face

&P dendr ekpepathedy, the oheechapbee 4. af6022hmheighasd with
di sks 12 to be processed have various sizes. For
exahpbeherheisi zbs disgrabstdosksatbs #ARgaeti 62.

recording each built in a hard disk drive are 0.85
[oehe] 1. 8 Enchestsand 2n8 7achesd dvepmedendiski di ng

bet ween nei ghboring gl ass di sks 12 during process, a

fli skr shaped-spadebakayenatbavahgia whicknasstobngf acid such
exanple, 0.2 mm or an adhesive |ayer nmade of a soft
aateydabchlornteaposednbetrveeacilie aei gibounrng gbass a weak
di sks 12. The adhesive | ayer or spacer |layer is nmade

atia sath aBtearbbnsyChcag, aokesin svieli abedlicr Hbhar
material. In the glass disk stacked body 10, a nunber
pbrvf oraexanpbe, cifrie 20904, gbassndhglst ideak acstiackgd
whi | e sandwi chi ng the adhesive |ayers or 7 spacer

hpye6 51 06s Weeni 8ehghRor hilofl @St Bisk$ad2. oL 00B8] ThRe is
gl ass di sk stacked body 10 is sandw ched by I ocking

Prebes140,888450 vha ééﬁglepeé§legep£@&ﬁ§néé 28d15¢5 50 &
di sposed at both ends of the glass disk stacked body

ﬂfategﬁag'Skgﬂ%8§§$§8r9%8585064tﬂ8deég?éﬁgstES bgckbngo oc.

e of a materi

'Fl‘i’éré’t%l‘i’{‘ng?e§ir§éa£‘§eot9 g 9%8@9& usefe é\gchgﬁtdhéég for
pressi ng ates 44 and 54, dummy gl ass di sks

Qﬁ@génép$£§§e§§n£§r Eai §d|8§kéf9m9£§£§ﬁg? qugooﬁ the

ution and® 52 conmuni ¢

é@éﬁgﬁgognéhfmﬁ@?fpfés4b9r§ P£?¥é9?dand making a check to

see whether each of the density and temperature of the
ligquid lies within a predetermined range or not. If the
density or temperature is out of the range, a proper state
is set by replenishing the ligquid or increasing the
temperature, and the etchant is returned to the processor 1
and recycled. The inner-peripheral etchant 70 and the
outer-peripheral etchant 72 are basically the same.

[0027] The inner-peripheral etchant 70 is introduced
from the distribution path 52, passes through the inner
space 60, and is exhausted from the distribution path 42.
When the inner-peripheral etchant 70 passes through the

inner space 60, the flow of the fresh inner-peripheral



[0024] The rotary shaft 20 is driven in the clockw se

or counterclockw se direction by a not-shown notor.
Accordingly, the glass disk stacked body 10 rotates in
the chanber 4 in the innmersion-type processor 1. The
rotational speed of the rotary shaft 20 is 50 to 2, 000
mn 1 (rpm). [0025] When the gl ass di sk stacked body

10 is set in the imrersion-type processor 1, an inner
space 60 is fornmed between the outer peripheral face

of chhet r od atymebaiht20cantdatbewi thethpethpberptripneral
14 of the glass disk stacked body 10, and an outer

spaceld b8 trengUabetaeern theckanebo@eriphethbrébgeedbthing
the chanber 4 and the outer peripheral face 16 of the

ghassniléskpst agkedaDodlycd 014 Ther ehorglass &hek stacked body
i mrer si on-type processor 1, the path of the inner

Bpaceynénbhangnhbe pathppérhiherguéersspacet8hafe small
communi cated with each other via the distribution

PBLNScE20A8 022t i hY02R] ELENBRLSY 7THeADEhd2aUSEHcar 84 are
made of a
gradually eliminated and the surface is planarized
(polishing process). In addition, the etchant is soaked to
a border part defined by the glass disk 12 and an adhesive
layer or spacer layer which is in contact with the glass
disk 12, so that the corners of the inner peripheral face
14 are gradually removed and rounded (rounding process).
Therefore, the inner peripheral face 14 of the glass disk
12 simultaneously undergoes the edging process such as
rounding process and the polishing process.

[0028] Similarly, the outer-peripheral etchant 72 is
introduced from the liquid inlet 8, upwardly passes through
the outer space 9, and is discharged from the liguid outlet
6. When the flow of the outer-peripheral etchant 72 passes
through the outer space 9, the fresh outer-peripheral
etchant 72 comes into contact with the outer peripheral
face 16, thereby etching the outer peripheral face 16 of
the glass disk stacked body 10. When the outer peripheral
face 16 is etched, small projections existing in the outer

peripheral face 16 are gradually removed and the outer

peripheral face is planarized (polishing process). 1In



fl uorinat ed-aci d-based material in which a strong acid
such as hydrochloric acid, nitric acid, or sulfuric
acid, a weak acid such as carbonic acid, oxalic acid,
acetic acid, formc acid, or citric acid, or an

addi tive including hydrofluosiibi cic acid, amoni um
fluoride, or the like is properly added. The density

of the etchants is 1 to 50 % by wei ght. The

tenperature of the etchants is 20 to 80 C. The etching
ddderisn 0. dhé Oe Sl Sis Thealedd hadta Usetdéorpetehi@fined by
process is obtained by elimnating residue of the

et &y NP angi §10pLs i 4h@SabYadhdslverlapad sBképgedr chepkr
to see whether each of the density and tenperature of
Wiech i gy Ol E&Sc ikt hir e R PREAST 581 AILsk I 8NPSO thdt - the
If the density or tenperature is out of the range, a

PEPREF s St At end Soselr By EPhEPABNENS t e At 8UsFaally
I ncreasing the tenperature, and the etchant i1s

FELMN O8I 4 LHEnREQCESSHdIn@nGrbLLeys) ed. THEBFore, the

I nner - peri pheral etchant 70 and the outer-periphera

e S o
- L
VAgha1hg Lo0cLspeliBekelySt o, B pasags oot

BB 1PCr BIGE ko 4 ShaDhod O, 5Om5,L0L8 SABAEhM Be e

ner peripnhera ace stac

body 10, thereby etchi t he inner peripher f 4

S ke SRR SR R S
eri pher face 14 is.etched,, small projections

B ST hg ThE LREeT AR L Fe P pnsPal Sraebehitr o 20T darar §F the
elimnated and the surface.is, planarized (polishing

S oceess 6 AP Catd ro Bt hE nEL EF e P PORLRESs kBEL ) o4 Oe

bor der gart defingg b% the glass djsk 12 ﬁnd an .

SRR Se- | afe? OFTSPACRT PAyRFSWRTERCPR FhScBhPERESing

wth the glass disk 12, so that the corners of ihe ,

m%%%?d%e?gpﬁ%?afl¥%Eeaﬁq %?%O@@aﬁﬂ995§m?%ﬁﬁvﬂﬂl nge mainly
rounded (rounding process). Therefore, the inner

FRFrpHeAl face 14 of the glass disk 12 sinultaneously
under goes the edgi ng process such as rounding process

é%@3ﬁﬁe poFiShi AgSPPBeedsSClon2B] S K fYr fyluFRgating an

outer-peripheral etchant 72 is introduced fromthe _

¢hgedément epL 82 sPpvRAY dFyPpaBseseERPBughiPRetBat gfass disk

space 9, and is discharged fromthe liquid outlet 6.

Vihen the flow of the outer-peripheral etchant 72

passes through the outer space 9, the fresh

0002t peri Pher abravehyne PFRocesesri At supphiast thet flow of

the outer peripheral face 16, thereby etching the

ooé eet peanpherwbrflatkelbnoért hergbhssadi Skcst adked the
body 10. \Wen the outer peripheral face 16 is etched,

ghats Piekestaocksdekodyi g andt hersusethpeecphenal 1ike a

face 16 are gradually renoved and the outer periphera

ghaceetrsopl anatheeflofcpobEshi mgspr boesbe. oliher peripheral

face 16 of the glass disk stacked body 10, thereby
polishing the inner and outer peripheral faces 14 and 16 of

the glass disk stacked body 10. By supplying the etchant



10 addition, the etchant is soaked to a border part
defined by the glass disk 12 and an adhesive |ayer or
spacer layer which is in contact with the glass disk
12, so that the corners of the outer peripheral face
16 are gradually renmoved and naunded (roundi ng
process). Therefore, the outer peripheral face 16 of
the glass disk 12 sinmultaneously undergoes the edging
process such as roundi ng process and the polishing
priesessshdd2 BA D ofies sf dig et hodnast A slesomabunt  of
enbodi nent of the invention will now be described in

dehaid wdd ¢of eseneedte=di g. 2. The description of
the sane points as those of the processing nethod of

thes ] rst embaost apatawt | stikde veppat @dis Tesposed in
di fferent points between the processing nethods of the

st oAk SREONEE ETPROE] FBEW Satvhddpherdmi nsyrapseribetor
[0030] Fi g. 2 shows a schematic view illustrating an

%M% Ofu@e SPE QY+ AYPE DI OCOSSE 74 TDIKkENE GhddSr or in
sk 1 [0031]The spray-type processor 2 supplies the

éﬂ@ﬁ&ﬁrﬁt@@ gtghant c & ovak dother dﬁ@ﬁ%p}i@@féph%@é f@acst the

e gl ass di sk stacked bo and sprays the

gif&@ncﬁlé]% K &?V\&Bd 1@) nafé‘eplf:@&f@ié’cﬁ B MhSEit Pofibe

uter peripheral face the gl ass di sk stacked

ot oDy pll il be honer anccanen e

aces e gl ass disk stacked

éﬁ%@&é@ 7§Wh§¥p£|M&ﬂ@e%hgfeéfgéglon holes. When the size

of the ejection hole is large, the outer-peripheral etchant
74 is ejected like a shower. When the size of the ejection
hole is small, the outer-peripheral etchant 74 is ejected
in the form of a mist. A plurality of the sprayer 73 may
be disposed so as to face the outer peripheral face 16 of
the glass disk stacked body 10, or disposed in an annular
body facing the outer peripheral face 16 of the glass disk
stacked body 10.

[0033] The shaft fixing members 26 and 36 supporting the
rotary shaft 20 including the glass disk stacked body 10
are provided in the center of the top face side and the
under face side of the chamber 4. Preferably, the glass
disk stacked body 10 is rotated in the clockwise or
counterclockwise direction by a not-shown motor. The
inner-peripheral etchant 70 and the outer-peripheral

etchant 74 are basically the same etchant.



11 i ke a shower or in the formof a mst, the anmount
of liquid used can be reduced. [0032] The gl ass di sk
stacked body 10 is disposed in open or
herneti cal | y-cl osed atnosphere. Sprayer 73 for
sprayi ng an outer-peripheral etchant 74 |ike a shower
or inthe formof a mst to the outer peripheral face
16 of the glass disk stacked body 10 are provided in
positions obliquely above the glass di sk stacked body
ddo3dhe sprieyesut/Sr hesr fpietrderetofhajtect4 ohs hpdesed
When the size of the ejection hole is large, the

WL BFudEyF | phenddret Thiadta 7dhdwerj ect 2d th&efarshofies. mist
When the size of the ejection hole is snmall, the
ORI Rer dphefat et chamie 7dut Srepeeisitetal t dechanm o4
a mst. Aplurality of the sprayer 73 may be di sposed

SO asgtpiface dhewortsr peripbefddmfaces 16iof hwllees an
gl ass di sk stacked body 10, or disposed in an annul ar

@skyr fg&wgof h@h@%@iepg%ép &Faf acfcd 616f o hengl 858ating
i'sk stacked body 10. [0033] The shaft fixing nenbers

6, andy 36 SUPPOELE NGodher § of &k Y SPRé todfetNEbHdbRErshe

gl ass di sk stacked body 10 are provided in the center

t [ ' f -
oAl 90 Laesed i L bopundn,{mecsis BLyiless. e

%é@lﬁﬁﬁ%ﬂlgggfeegéggﬁw 92 BLcSh e ¢ PGk S8rops down

i rect y not - shown notor. The i nner-peri phera

%igg;@gﬁt,}ll%o?‘ﬁg Et grgﬁ%%{'é:pefégge{él e'i‘ﬁ@?&fO]?é, aﬁﬁe entire

asli ant .
outer peripheral face 16 of the glass disk stacked body 10

comes into contact with the flow of the fresh outer-
peripheral etchant 74. Since the outer-peripheral etchant
74 is jetted sequentially from the sprayer 73, the fresh
outer-peripheral etchant 74 is continuously supplied to the
outer peripheral face 16, and the outer peripheral face 16
is etched. When the outer peripheral face 16 1is etched,
small projections existing in the outer peripheral face 16
are gradually removed and the outer peripheral face 16 is
planarized (polishing process). 1In addition, since the
etchant is soaked in a border part defined by the glass
disk 12 and an adhesive layer or spacer layer which is in
contact with the glass disk 12, the corners of the outer
peripheral face 16 are gradually removed and rounded
(rounding process). Therefore, the outer peripheral face

16 of the glass disk 12 simultaneously undergoes the edging



[ 0034] The outer-peripheral etchant 74 is jetted
obliquely downward |ike a shower or in the formof a
m st fromthe sprayer 73. The outer-peripheral etchant
74 jetted like a shower or in the formof a m st nakes
an upper part of the outer peflBpheral face 16 of the
rotating gl ass di sk stacked body 10 wet. The
out er - peri pheral etchant . 74 maki ng the upper part wet
beconmes a liquid. The outer-peripheral etchant 74
esexs 1 gswech | ol Kbl dsy dovsradorgnd hehoutetishing process.
peri pheral face 16. Therefore, the entire outer
pes 3 pher al sfmces A6y of t id el hes spelt Sikh st @l kedehady 10 is
cones into contact wwth the flow of the fresh
O e pekd phesmal t1ed cbdt r dut SHmceeathes2, passes through
outer-peripheral etchant 74 is jetted sequentially
fHOM AKE SPERYET 67 3, ahdiei & r @bdcioat §sd pErophefial distribution
etchant 74 is continuously supplied to the outer
e pher alyiacec 16, 1 ansh-t her Dy eF s Dest Phefial 76 asgsdés
is etched. When the outer peripheral face 16 is
S Sl { n P &G4 EONG0 eXE 194 | Aol Nof henOUELEsh inner-
peri pheral face 16 ‘are gradually renoved and the outer
ipheral dacg.16 16 pbaRarized éaolishiRorpro6essiner
n addition, since the etchant is soaked in a border
Pt dprelinesh by theoglass disks 13; a0dsai-pdhestyp 1o,
ay or spacer layer which is in contact with the
[ t Cc S : t ef b pher
Ao S i e or e e ToLnden [+ ound ng 9122

c?:{]&ge t?gck%lﬁlglé&ggrfo. t hﬁhgﬂt%?gfﬁﬁ@{]%élfvﬂ fai'GfQI:e 14 is

e gl ass SI irul taneous undergoes” t he edgi ng

%?%@%@2?5%%§§§$§§§$r§¥”§%”§ﬁ§5?ﬁﬁ B nerar P ehanreTe!

iﬁﬁ%ﬁb%”%%é P ﬁaéégléeﬁaYééﬁéﬁﬁ§£%$2%ﬁ§%§e§5¥%§ﬁ§?§2 face
HFoubh the Thncr spac

£ ol 07 p 2800 (TR bGP e PRRES) spacd B00- Eha™ | Bhe

of the fresh inner:peripheral etchant_ 70 cojes. intg

Shrhagt b ROTRES her BerionerartraceladonYs halyPhese

di sk stackgd bod% 10, thirebé etching thi i nner.. . C
PeFH pher ahdf 4R 24981 VEhe2§F hsST dPBRSE atRET b8ty HolsS 7
When the inner peripheral face 14 is etched, snal

FPF 2Et i BhsN ekt FhESFn L AE %%ne?OpE??bhE§§|CPaesrf4°f the
are gradual ly renmoved and the inner_peripheral face 14
}83NPT apaFipkar2 pof #SAI Ry ﬁF%ca§§§Pai§YaH WPVSﬁ,aPﬁerounded
etchant is soaked in a border part defined by the
fragsdéngkrrocand) an FARESE9ES) aljBR bPNSpaBEFi1PAgERl face
which is in contact with the_glass disk 12, so that ,
thecEobhergleasst désknhdr speri paeparRsi¥cEndergpes the edging
gradual Iy renoved and rounded (roundi ng process).

Thecesor eyichhasi naendpegi prerarsf agd mgeoPOﬂﬁéhgpasgroceSS-
di sk 12 sinul taneously undergoes the edgi ng process

$0eR6As robndrngepedogsweshddt e pokFhikpngupedéaeat of the
[ 0036] A processing nmethod as a third enbodi ment of the
invention will now be descriibed in detaill wiith reference to
reference to Fig. 3. The description of the sane

pognt 3. asThhodesotipheopr ofesbengamet bodstef ashghose of the
foregoi ng enbodi ments will not be repeated. The
phacastengsthechodt tliethki fdregbodomembodiiments will not be

repeated. The characteristics of the third embodiment will



14 be mainly described. [0037]Fig. 3 shows a schematic
view illustrating an enbodi nent of the processor for
the glass disk 12. [0038]In Fig. 3, the

i mrer si on-type processor 1 or the spray-type processor
2 in which the glass disk staglked body 10 rotates
revol ves, so that the glass disk stacked body 10 is in
a sun-and-pl anet notion. Wen the glass di sk stacked
body 10 is in the sun-and-planet notion, the

e onabh1{tye9fribeget chant which is in contact wth
the inner and outer peripheral faces 14 and 16

(65 epses. pilhus; ERERs URI SGREEE CHI PPl OTESSL£ARING an
realized. [0039] Further, -a processing nethod as a

escr’?nﬁglgpogfnﬁqé FolbEsbPVESE! PRe WylhsBOMI R 12,

in detal wth reference to Fig. 4. The

AesSE] pthfnoﬁh%he3sa€ﬁ LAL S 8Sntb9se PfotbSsor 1 or the

pr ocessi ng net hods of th or egol ng enbodi nents wi | |

%ﬁ% geggﬁ%é’ﬁ? %ggg gh a&ﬁfehs h&sgi’gséh&l;feugwcked body

e naln descri
10 rotates revolves, so that the glass disk stacked body 10

is in a sun-and-planet motion. When the glass disk stacked
body 10 is in the sun-and-planet motion, the flowability of
the etchant which is in contact with the inner and outer
peripheral faces 14 and 16 increases. Thus, more uniform
etching process can be realized.

[0039] Further, a processing method as a fourth
embodiment of the invention will now be described in detail
with reference to Fig. 4. The description of the same
points as those of the processing methods of the foregoing
embodiments will not be repeated. The characteristics of
the fourth embodiment will be mainly described.

[0040] Fig. 4 shows a schematic view illustrating an
embodiment of the processor for the glass disk 12.

[0041] In Fig. 4, the immersion-type processor 1 or the
spray-type processor 2 in which the glass disk stacked body
10 rotates reciprocates linearly, so that the glass disk
stacked body 10 rotates/reciprocates. When the glass disk
stacked body 10 rotates/reciprocates, the flowability of

the etchant which is in contact with the inner and outer



[0040] Fig. 4 shows a schematic view illustrating an
enbodi nent of the processor for the glass disk 12.
[0041]In Fig. 4, the inmersion-type processor 1 or the
spray-type processor 2 in which the glass disk stacked
body 10 rotates reciprocates lbnearly, so that the

gl ass di sk stacked body 10 rotates/reciprocates. \Wen

the glass di sk stacked body 10 rotates/reciprocates,

the flowability of the etchant which is in contact
pétiphdeal nfete@ntd cath@r16 1npessd pher al Thas esmdde amdi form
16 increases. Thus, nore uniformetching process can

dech Bed | geskce §9042] | e easdl Died he enbodi ments shown in
Figs. 3 and 4, the processor is of the horizontal type

[coadi ch theeset asy Shafémzdd exéendsshowh henhpig@ons abnd 4,
direction. As in the enbodi nents shown in Figs. 1 and

Zhe tHEPEOEEESOE FRYLRE Wdrihenvel tiged {ypehishwihéhrotary
the rotary shaft 20 extends in the vertical direction.

O they §oOLF @hYs 1R NETRbERLoAYNE B PEESSORS SROWMMI fhe
Figs. 1 and 2 may be of the horizontal type in which

d NS Bhéh Vs Shabim 20, ext gadst i gng he, hord zZ9pbabssor may be of
direction. The vertical-type processor has an

SSPLPPECS! ek Xotabion, erechston, S netsoep Legtia on
é%%i§e§ypgéfséfgection. On the contrary, the vertical-type
processorsg shown in Figs. 1 and 2 may be of the horizontal
type in which the rotary shaft 20 extends in the horizontal
direction. The vertical-type processor has an advantage of
high rotation precision since application of the load of
the glass disks 12 to the rotary shaft 20 is suppressed.

On the other hand, it has a disadvantage that the supply of
the etchant tends to be nonuniform. In the horizontal-type
processor, the load of the glass disks 12 is applied to the
rotary shaft 20, so that the rotary precision deteriorates.
Consequently, the processor is not suitable to the case
where a number of glass disks 12 are stacked. However, the
processor has an advantage such that the etchant can be
supplied uniformly. By applying the etchant to the inner
and outer peripheral faces 14 and 16 of the glass disk
stacked body 10, the inner and outer peripheral faces 14

and 16 of the glass disk stacked body 10 can be polished.

[0043] A fifth embodiment of a method of processing a



On the other hand, it has a di sadvantage that the
supply of the etchant tends to be nonuniform In the
hori zont al -type processor, the |oad of the glass disks
12 is applied to the rotary shaft 20, so that the
rotary precision deterioratesisConsequently, the
processor is not suitable to the case where a nunber
of glass disks 12 are stacked. However, the processor
has an advantage such that the etchant can be supplied

HUSOrd e By PPl ah Noh £ hrened Thante ddrd ey i i@ udngccording
outer peripheral faces 14 and 16 of the glass disk

& RO 1 Oy nddier 4 ki BN O W e cPEsd P hed ade f ACES
14 and "16 of the glass disk stacked body 10 can be

Rold Shedh ok %ﬁﬂréféf&@@b@@lf@t ©f a method of

processing a 6 glass disk 12 for an infornmation

W&f‘f"{g' ngeﬂ;ﬁ%gil be SRk dl Ng-HOnd e PF ESENEnbpvegthen

in detail hereinbeloww th reference

%ﬁ?{? nent éf]fmﬁbréﬁégf a Sehenpll £ Y'@M&S@@@”%gass

an inmersion-type processor 1 for t

%EQQSlf'Sk 12. [0045]1In the i mrersion-type processor
,a ¢glass disk

[0045] In the immersion-type processor 1, a glass disk
stacked body 10 is hermetically housed in a cylindrical
chamber 4 and an inner peripheral face 14 and an outer
peripheral face 16 of the glass disk stacked body 10 are
polished by continuously supplying a fresh etchant to the
inner and outer peripheral faces 14 and 16 of the glass
disk stacked body 10.

[0046] An outer-peripheral inlet 8 is provided at the
left end of the under face of the chamber 4, and an outer-
peripheral outlet 6 is provided at the right end of the top
face of the chamber 4. Hermetic shaft supporting members
24 and 34 supporting a rotary shaft 20 including the glass
disk stacked body 10 are provided in the center of the top
face and the under face, respectively, of the chamber 4.
An inner-peripheral inlet 38 is provided in the side face
of the hermetic shaft supporting member 34. An inner-
peripheral outlet 28 is provided in the side face of the
hermetic shaft supporting member 24. The inner-peripheral

inlet 38 is communicated with a liquid-pool space 39 formed



stacked body 10 is hernetically housed in a

cylindrical chanber 4 and an inner peripheral face 14

and an outer peripheral face 16 of the glass disk

stacked body 10 are polished by continuously supplying

a fresh etchant to the inner amd outer periphera

faces 14 and 16 of the glass di sk stacked body 10.

[ 0046] An outer-peripheral inlet 8 is provided at the

left end of the under face of the chanber 4, and an
RHtEs RAlddhefal1 otdetod d SsHoyidediad ddisodrt gid @mndl the
of the top face of the chanber 4. Hernetic shaft

SURPOrId g fRIDEss e anddd SRRt NLBLs Ot By Bdvabdér 34.
20 i1 ncluding the glass disk stacked body 10 are

v ded, | e cant are of sidves 1 apud Bse Aidi & heomm@eicated
face, respectively, of the chamber 4. An
Nher - ' . ot .
e PeLyheralon ket ) seprqud dod s st daf 2csace
éfpr{:el{é R @efﬂlﬁ#trjngrhb% 16 proviwed et hga i dEace of
face of the hernmetic shaft supporting menber 24. The
i.nner - e n ' lcated with
W%%%ﬁ%)%f{s%%%ﬁ 3%)&#%%%3%&9%@ Ey th%t‘ out er vvalal face
af t.f i Xi j I
Fﬁ%fa e T SR SEEESs Ur g ohp AT hay py Falous
t he i nner-peripheral outl et ' nj ded.-t ;
ﬂh?qm?é%f e S0 P et ED ohTEiTer Eak faE Mageric
the shaft fixi nber 26 an he 1 nner
Tt +rﬁ%tk¢acc‘%ﬂ§$¥fgumo?%53néle}aﬁawe?%%%ﬁ?ﬁ% heh.
ass disks 12 to be, processed have [ '
o0 A B P ARl B e e
recording each built in a hard, disk drive 0.85
FEHISAT G SHRSE GHEKD. £21 ALHELS RECPFESent STFATREePeT
bet ween_ nei ghboring gl ass, di sks 12_duri ng process, .a
WIRES hhPERr s paeet? afer M RLIFAY 3t h RRnBEaTBES 1 §r2 ™)
exanmpl e, 0.2 or an adhesive | yer made of  a sogt
Pt &P i afNES1Y Rt LRPRE R PRt Rbed ?ﬂg N8R GRhOFT ngS gl BE§TPOSed
di sks 12. The adhesive |ayer or spacer |ayer ig made
lo# Cesf Ehember gAPOSIEH GLasr dsPhSmater | SheordPERbEE 1aver
material. In the glass disk stacked body 10, a nunber _
of ¢parcexhapee, 130omade200)agpats WREREI2S HPENsPgcRedesSin
whi | e sandwi ching the adhesive_|ayers or spacer |ayers
het eeéal net ghbbbengngtassad skgniphe glass disk stacked

body 10, a number of (for example, 10 to 200) glass disks
12 are stacked while sandwiching the adhesive layers or
spacer layers between neighboring glass disks 12.

[0048] The glass disk stacked body 10 is sandwiched by
locking plates 40 and 50 via disk pressing plates 44 and 54
disposed at both ends of the glass disk stacked body 10.
The disk pressing plates 44 and 54 and the locking plates
40 and 50 are made of a material having corrosion

resistance to an etchant used. As the disk pressing plates



[ 0048] The gl ass di sk stacked body 10 is sandw ched by

| ocking plates 40 and 50 via disk pressing plates 44

and 54 di sposed at both ends of the glass disk stacked

body 10. The di sk pressing plates 44 and 54 and the

| ocking plates 40 and 50 are made of a material having
corrosion resistance to an etchant used. As the disk
pressing plates 18 44 and 54, dunmy gl ass disks 12

may be used. In the center of the |ocking plates 40
2Nthied, 54 hedwthsf rdbads ofii gied hs2 42a@nice 52sednmmubn celhé ngenter
an i nner space 60 and the |iquid-pool spaces 29 and 39

B e 1 OV Elethg [P04A Theo rota@ryo shefd @0stsisint ven pachs 42
the cl ockwi se or counterclockw se direction by a

A - SHOVEiBH Déa t AES &6l NEtheyr bR gl @ sarld skhet ackedld -pool
body 10 rotates in the chanber 4 in the imersion-type

%%S@§ dna THe 464 apionadegpeed of the rotary shaft
0is 50 to 2,000 min 1 (rpm. [0050] When the gl ass

(b §ko pt ackple bOGY- AP Li8asetobNig@riven in the clockwise or
counterclockwise direction by a not-shown motor.
Accordingly, the glass disk stacked body 10 rotates in the
chamber 4 in the immersion-type processor 1. The
rotational speed of the rotary shaft 20 is 50 to 2,000 min-
T (rpm) .

[0050] When the glass disk stacked body 10 is set in the
immersion-type processor 1, the inner space 60 is formed
between the outer peripheral face of the rotary shaft 20
and the inner peripheral face 14 of the glass disk stacked
body 10, and an outer space 9 is formed between the inner
peripheral face of the chamber 4 and the outer peripheral
face 16 of the glass disk stacked body 10. Therefore, in
the immersion-type processor 1, the space is divided by the
glass disk stacked body 10 to two independent paths; the
path (hatched portion) to the inner space 60, and the path
to the outer space 9.

[0051] The etchant used is made of a fluorinated-acid-
based material in which a strong acid such as hydrochloric
acid, nitric acid, or sulfuric acid, a weak acid such as

carbonic acid, oxalic acid, acetic acid, formic acid, or



I mer sion-type processor 1, the inner space 60 is

formed between the outer peripheral face of the rotary
shaft 20 and the inner peripheral face 14 of the glass

di sk stacked body 10, and an outer space 9 is forned

bet ween the inner peripheral fiace of the chanber 4 and

the outer peripheral face 16 of the glass disk stacked

body 10. Therefore, in the i mersion-type processor 1,

the space is divided by the glass di sk stacked body 10
dotme dadependent fadhsivé hen@rididdpatededt pasgidhdic acid,
to the inner space 60, and the path to the outer space

Snd 005 ] Fhgo£igbant - used 1 skdede pfoerly added. The

fluorinated-acid- based material in ich a strong
&&r?%iﬁ@faéh@ygwﬁﬁ@é'fsafi@@ B L€ 116y &g fgh®©  The
sulfuric acid, a weak acid such as carboni c acid,
oxal i id, acetic ' orm Ldenor~ 1 | tdd G,
R oL o T L Ry are T dos 1 s g in
nj f [ th j j y dedeh i
A e T Y ST thae
ture h -' t e cbi hg;
e I S S R Rl T
rocess 1s, obtajne . m [ i du t
B ar g Lha Phont it B g5t i BT HIERO0e 06 pesi
to see whether_each of the d [ er at
VPR R T EUr a6 BT Fra. oY chiator epfageF ERBCEE, hE, Plavia
f the ., density or .tenperatuyre is_out the ra , -
t%%%evlg?b?eaiQrgg?tggm}%% ents ?n%rtﬁétriqﬁfdggg dénsity
i ncreasing the tenmperature, and the etchanf i .
?EtE?%%ﬁr35u¥ﬁe1§P§Eésggrt?eaﬁ%n9%6y%l%ﬁ?p%ﬁoéﬁf%ﬁels set
i nner ace 60 fornmed by.the inner-peripheral surfa
b TSP hER SRSt RaR {0 SF SRRERRe rar heS heMpRadture,
out er - peri pheral surface 1%, SO %hat fresh etchant led
Yot nghar sbrdetends FEEBE PAsHPT F ?eﬁF?cﬁﬁﬁggqgeﬁngFecyC ec-
t he etchinﬁ capability in the_inner é ace 60 tends to heral
beOP3her tEAR LREET| APRAR BHt EPTERdcRY ot NghiPRELFRET LPISTE
adj ustnent is perfornmed so that the etchin caEabiIit% h
gRrfacanlfnhér DPEEPEREr BaBt ERENPUYET BB@S%E? PyREF by the
than that of an_outer-peripheral etchant 72'. At |east
oneebfraréhhngeli AUGEASEt YO of SPhENBEChAREN §EERaRGeIPANT
tenperature, and the kind of an additive is selected _
avonBRetandpf ter bAcenBet hbEAcRhe | RABFERBRNBAYr afhe etching
etchant 70" and the outer-peripheral etchant 72'. For
expabliéityhént hpeianaresppce 60 tends to be lower than

that in the outer space 9. Therefore, adjustment is
performed so that the etching capability of in an inner-
peripheral etchant 70' becomes higher than that of an
outer-peripheral etchant 72'. At least one of a change in
density of the etchant, a change in temperature, and the
kind of an additive is selected to make a difference
between the inner-peripheral etchant 70' and the outer-

peripheral etchant 72'. For example, the temperature of



20 the inner-peripheral etchant 70" is set to 50 C and
the tenperature of the outer-peripheral etchant 72' is
set to 30 C. The density of the inner-periphera
etchant 70" is set to 30% by wei ght and the density of
the outer-peripheral etchant Z2' is set to 15% by

wei ght. The inner-peripheral etchant 70" is nade of a
m xed acid of fluorinated acid and sulfuric acid and
the outer-peripheral etchant 72" is made of a m xed

afd o ofefldlori Nated acichand oxalis a0 o Ay °C and the

conblnatlon of  those nethods can be al so used.

R3]l Hhe-d percnerdpher gheetghanil x clisnd M odiceset to
fron1the i nner-peripheral inlet 38, sequentially

Zﬁ? hrough ke, | jrayid- RoRle SRRGA 3R ralh@tchant 70" is
strlbutlon path°52, the inner Space 60, the

distyd bidd any pat Ty, ad et desdh i - PP ot hs pagee 29,
and 1s discharged fromthe inner-peripheral outlet 28.

é’{ﬂbﬁé@ai nesrpet i pheral alchadt:1 g9 LpagsSesght hr origh inner-

nner space 60 the flow of the fresh

AQ0SsBeL] PELAln ! $1aNs Thaa g O, 1Bl Aeont REoN

nner - per i face 14 of the glass disk stacked

E@ﬂ{% é@eésﬂy sﬁ&hégﬂf& fb'é%%ﬁ &ﬁ&l@@@r@utéﬁgsegfpheral
acC

ass di sk st ody 10. Wen the
etcernpe$ﬁphe%QLaé§Cgfl4 th §&0$@?d SEeF|  OF PhEELEOASId and

exi’s e |nner-per|p eral face 14 are gradually

e"g%gateg?ﬁ”g he 8%61@%@16& fagﬁéééeﬂeﬁﬂ8é%gggﬁgbe also

t7on e etc ant is soa
bor er part defined by the glass 21 disk 12 and an
S|ve Iayer or spacer layer which is in contact

di sk 12 t hat t f
r&%@% peri a%?h?ngﬁc%eﬁﬁgg?ﬁagr %Qﬁ ﬁ@rfgag%gdl£990duced
ded d Th o
BT e o FaEebgur rﬁgfﬁi)@?agﬁrgégﬂgﬁ%uéﬁﬁ%n? TR oBag

SNEOERS BFi CHPAGO PROBeoSarB0Ba) SLIFI §fﬁy¥?$H§58ﬁe53th 2,
gﬁéegﬁggglgggéglGStCQQQtdZ§Lrlgutlon path 42, and the
liquid-pool space 29, and is discharged from the inner-
peripheral outlet 28. When the inner-peripheral etchant
70' passes through the inner space 60, the flow of the
fresh inner-peripheral etchant 70' comes into contact with
the inner-peripheral face 14 of the glass disk stacked body
10, thereby etching the inner-peripheral face 14 of the
glass disk stacked body 10. When the inner-peripheral face
14 is etched, small projections existing in the inner-
peripheral face 14 are gradually eliminated and the surface

is planarized (polishing process). In addition, the

etchant is soaked to a border part defined by the glass



i ntroduced fromthe outer-peripheral inlet 8, upwardly
passes through the outer space 9, and is discharged
fromthe outer-peripheral outlet 6. Wien the flow of

t he outer-peripheral etchant 72' passes through the

outer space 9, the fresh outegdperipheral etchant 72

cones into contact with the outer-peripheral face 16

of the glass disk stacked body 10, thereby etching the

out er-peri pheral face 16 of the glass disk stacked

dosly 1D. aMheant héhesiee - peyepher abpiace 1&yes ehthedis in
smal | projections existing in the outer peripheral

tacead wafehgtlhadugl ysréimmked andot ieaoutiee pernpheraf the
face is planarized (polishing process). In addition,
iheeetsdanphésabotked 10 arbosdedupdly dehbned bydtheunded
gl ass disk 12 and an adhesive | ayer or spacer | ayer
wWhehdisg i preeasart Whbréherg) ashe disked 2pesophbail face
the corners of the outer-peripheral face 16 are

of adEathy GEABYedi dRd1 % OHNEeT: 41 8CNE1 HOuREEEE68S . the edging
Therefore, the outer-peripheral face 16 of the gl ass

ShSkedd ShdM| LANLOUSEYNYNELEE8ES Lhe @ﬂ@lpglpgﬁgﬁgsprocess
such as 22 roundi ng process and the polishing

P6 OSE£PS - [@9@51&&P§00€§é'6@t@?1$@91§ﬁe§a§léEBhant 72' is
enbodi nent of the 1nvention wl now be described in

£%%f%au&@ahffg&efﬁgcsuﬁgr ¢sr1§heibf §§§5£I9tlepw9£d1y
e same points as those of the processing nmeth

th
ﬂg éér§ﬂr n?ﬁ n&u@éfl ﬁgéeb§ r§ﬁ§a£§dd1§bﬁargedtﬁrom

Fer ent pol nt s between t'he processing nethods of

{ %Tg&d 5%%%@993% L W."wﬁsninﬁl@'mg@s&'@ﬁg-omef-

WS S emati c view ustrating an

SPDRALPIY L Aee P MRESHEOCESSOIN L 0B OhpaSe o
Eﬁgmffgsh outer-peripheral etchant 72' comes into contact
with the outer-peripheral face 16 of the glass disk stacked
body 10, thereby etching the outer-peripheral face 16 of
the glass disk stacked body 10. When the outer-peripheral
face 16 is etched, small projections existing in the outer
peripheral face 16 are gradually removed and the outer
peripheral face is planarized (polishing process). In
addition, the etchant is soaked to a border part defined by
the glass disk 12 and an adhesive layer or spacer layer
which is in contact with the glass disk 12, so that the
corners of the outer-peripheral face 16 are gradually
removed and rounded (rounding process). Therefore, the
outer-peripheral face 16 of the glass disk 12

simultaneocusly undergoes the edging process such as



the etchant toward the inner peripheral face 14 of the

gl ass di sk stacked body 10 and sprays the etchant |ike

a shower or in the formof a mst to the outer

peri pheral face 16 of the glass disk stacked body 10,

t hereby polishing the inner ard outer peripheral faces

14 and 16 of the glass disk stacked body 10. By

supplying the etchant |like a shower or in the form of

a mst, the amount of liquid used can be reduced.
OB ddhep i @sss diisk shackeli dottyg Iirdosesks sposed i n

open or hernetically-cl osed atnosphere. Sprayer 73 for
BpoRy] Ng am mudess pefid phetladbd edehantixdh dmked amshowef the
or inthe formof a mst to the outer peripheral face
16veit ide @l BB Snehr Ske sd@sketbdddin 1fetts £1 pidvh dedf éhence to
positions 23 obliquely above the glass disk stacked

}bpfy d0. The Spsayest¥cnhes ehaushes ©biefeCcisothose of the
hol es. Wen the size of the ejection hole is |arge,

gf@c@yéf%p[ﬁé&mr@f eh&hant st dembSd hest edili keo@ be

shower . en the size of the ejection hole is snall

tdse oud er - peind pher alretel ingé'bé§w@é§cﬁﬁg7%ﬁo&@§sing
formof a mst. Aplurality of the sprayer may be

HSROSE 0188 £ Orf RCENY NG LU eLmibS | RBSE &l wiBLepd Bnin1y
the glass disk stacked body 10, or disposed in an

&ggg%fge@pdy facing the outer peripheral face 16 of
the glass di sk stacked body 10. [0059] The hernetic

f&;f‘%é] SUppI?{gt;i ng. Qﬁ%ﬁ{%ggﬁ&ﬂ%ﬁé §i‘é’\9°£iiﬁ9t£§€in% an

ry shaft”20 inc e ass di sk stacked body

SRS {1 P 0L SF oSl ie 3 oo eyt beasox

i%Iet 38 is provided in the side face of the hernetic
shaft supporting nenber 34, and the inner-periphera

BOFT! oppbbe RO hECR 0 ADSogh 5t 2o8, 00 Lhe DRETPLLS of
8 i [ ith,the |iquid- 9
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SEATT Limpor trrcauiey 45 cmiererder, fencEorast hike o
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0060] The _out er-peri pheral etchant. 74' having etchin
%ace 6 of the g asspdﬁsk stacﬁed boéy 10, thereby 9

polishing the inner and outer peripheral faces 14 and 16 of
the glass disk stacked body 10. By supplying the etchant
like a shower or in the form of a mist, the amount of
liguid used can be reduced.

[0058] The glass disk stacked body 10 is disposed in
open or hermetically-closed atmbsphere. Sprayer 73 for
spraying an outer-peripheral etchant 74' like a shower or
in the form of a mist to the outer peripheral face 16 of

the glass disk stacked body 10 are provided in positions



capability lower than that of the inner-periphera

etchant 24 70" is jetted obliquely downward |i ke a

shower or in the formof a mst fromthe sprayer 73.

The outer-peripheral etchant 74" jetted |ike a shower

or in the formof a m st nake83an upper part of the
outer-peripheral face 16 of the rotating glass disk
stacked body 10 wet. The outer-peripheral etchant 74
maki ng the upper part wet beconmes a liquid. The

ahit Bfugiey | gheval tled odiband s 7dd sibesadngd soddyul d. dr'bps

down al ong the outer peripheral face 16. Therefore,
dihea et i T2 1036 e -pefibphesfil efaceidb loblede dghlass disksize
stacked body 10 conmes into contact with the fl ow of

dhecid esteoti®f -1peTé pherbhred chetd Jdter Sharcephdieal etchant
outer-peripheral etchant 74" is jetted sequentially

4 omg hej sprayerins, a tdigoheesh whkerciperépheraf the
etchant 74" is continuously supplied to the

Ot errherneherad §agel 16chancut be- ot BFhPesl pecRbnt 741 is
face 16 is etched. Wen the outer-peripheral face 16
dpeotLhet, sHalfophobecs irnst exiftpN@raNiteot the s%rayer
out er - peri pheral face 16 are gradually renoved and the
PULRLS DL | pherdlfacs 16 {S phavarhgedu{dpl pshiPleral face

process). In addition, since the etchant is soaked in

f%ﬁ@fd@ﬁef {idefi gedsbyotde B&ﬁislgisgriéiéﬁgséﬁ in an

adhesi ve yer or spacer |ayer ich is in contact

a%ﬁﬁlﬁPﬁggéfZ€%8%%§ e &@@ef?%@fiﬁh@faihgaegtfé of the

peri phe are gradually renoved and rounded

§{£§Q?%D%¥D%€%§%€a.bggfgﬁéore, t he outer- peri pheral

ace ass 12 sinmul t aneousl y under goes

[ 8557 SRPRE5EaeELE s BTen ] SaRBURLE0 ReRERES pRdana 2o

SHSBREE 530 AR LI PRRE) SR APy p2NRbL b LRLOE Lot ! Sk

e kBREA7T LB LeER bPY Shad ot SR B PR P o PR cop race

A" oot SEERRe St 43" ARG afreres
u

he inper: per | | et 28, h .
FAREF Dor - Brar YL aeenght £ 50" S1deabacenr bubct HETTRRF Shatt

space 60, the flow of the fresh inner-perjpheral .
SVERaRE 78’ MEBRES ?At 0°EOnEACt “WITh PROIDCTAl outlet 28 is
i nner - peri pheral face_ 14 of the g] ass di sk Et%cked ,
pEayided tRekRBysefenfaget RE FhRePSPBRFpRePaRtFalEPPETting
of the glass disk stacked body 10. Wen_the ,
mﬁmbﬁrp%ﬂiphﬁhﬁllﬂﬁ@é'RQrF§h§F€Ee6P1§ﬁaP? pPoferrugRsated
existing in the inner-peripheral face 14 are gradual
vehbvelde ahdauhd-PaRér SpaFrph8r APTgeeLY4thE SPEﬁng§éé face
(polishing process). In addition, the etchant is

ebakkd Bhaltbhbidengpmerbasst pRedanBythReighngyswaildk fage of
and an adhesive | ayer or spacer |ayer which is in
tbathermeiih shefyl asprdrskna2mesberhat -t hBredekard vof the
the inner-peripheral face 16 are gradually renoved and
gbanadeditkoandrkgdpbodysdy. iFhepehbed, inhéhe clockwise or

I nner - peri pheral face 14 of the glass disk 12
sbnuteantousysandergoesonhbyedginpg -phovas si1osgeh as
roundi ng process and the polishing process.

[0060] The outer-peripheral etchant 74' having etching

capability lower than that of the inner-peripheral etchant



[ 0062] A processing nmethod as a seventh enbodi nent of

26 the invention will now be described in detail with
reference to Fig. 3. The description of the sane

poi nts as those of the processing nethods of the
foregoi ng enbodi nrents wi |l noR4be repeated. The
characteristics of the seventh enbodi nent will be

mai nly described. [0063]Fig. 3 shows a schematic view
illustrating an enbodi nent of the processor for the

7 Asss dj skt d@. ob]l 0§64]1 ¥y ndEvgwaBqd 1 hkeei anehswen- oypén the
processor 1 or the spray-type processor 2 in which the
Hhassofli skmssackedmbody d4frapéat @3.r eVbevestesopthapheral
the glass disk stacked body 10 is in a sun-and-pl anet
aothont Yhenjébeedl aske dh skhswvacked bodyh&0fosmi aftaemist
sun- and- pl anet notion, the flowability of the etchant
Whlkeh 45 upp&pnpbact ¥t bhéheutenepeanpheuser face 16 of the

peri pheral faces 14 and 16 increases. Thus, nore

HO 401 7y 4 THEBOdPERCESScREA bedayeabi wed. The outer-
peripheral etchant 74' making the upper part wet becomes a
ligquid. The outer-peripheral etchant 74' becoming a liguid
drops down along the outer peripheral face 16. Therefore,
the entire outer-peripheral face 16 of the glass disk
stacked body 10 comes into contact with the flow of the
fresh outer-peripheral etchant 74'. Since the outer-
peripheral etchant 74' is jetted sequentially from the
sprayer 73, the fresh outer-peripheral etchant 74' is
continuougly supplied to the outer-peripheral face 16, and
the outer-peripheral face 16 is etched. When the outer-
peripheral face 16 is etched, small projections existing in
the outer-peripheral face 16 are gradually removed and the
outer-peripheral face 16 is planarized (polishing process) .
In addition, since the etchant is soaked in a border part
defined by the glass disk 12 and an adhesive layer or
spacer layer which is in contact with the glass disk 12,
the corners of the outer peripheral face 16 are gradually
removed and rounded (rounding process). Therefore, the

outer-peripheral face 16 of the glass disk 12

simultaneously undergoes the edging process such as



[ 0065] Furt her, a processing nethod as a eighth

enbodi nent of the invention will now be described in
detail with reference to Fig. 4. The description of

the sane points as those of the processing nethods of

the foregoing enbodi nents wi | R5not be repeated. The
characteristics of the eighth enbodinent will be

mai nly described. [0066]Fig. 4 shows a schematic view
illustrating an enbodi nent of the processor for the
whasdin skrd@es$ 067 ] tine Fpgl idhindepromessi on-t ype
processor 1 or the spray-type processor 2 in which the

pd @ss] di skTisé atkeer bodyipRdrdD ¢otlates 7ecilpaotagestching
linearly, so that the glass di sk stacked body 10

& Db £B1 £ Ch prleeat €5an Wiest t b ghassutkeskpst dpkedabodychant
10 rotates/reciprocates, the flowability of the

4 chagt i Mk shutsdi Pre@ntiast inhéh-poeiphaesl andl eut 88,

peri pheral faces 14 and 16 increases. Thus, nore

Sinh &K 1 £1 TP PP BEHCEBBoEGR el BAGLZ&Apool space 39, the
distribution path 52, the inner space 60, the distribution
path 42, and the liquid-pool space 29, and is discharged
from the inner-peripheral outlet 28. When the inner-
peripheral etchant 70' passes through the inner space 60,
the flow of the fresh inner-peripheral etchant 70' comes
into contact with the inner-peripheral face 14 of the glass
disk stacked body 10, thereby etching the inner-peripheral
face 14 of the glass disk stacked body 10. When the inner-
peripheral face 14 is etched, small projections existing in
the inner-peripheral face 14 are gradually removed and the
inner peripheral face 14 is planarized (polishing process).
In addition, the etchant is soaked in a border part defined
by the glass disk 12 and an adhesive layer or spacer layer
which is in contact with the glass disk 12, so that the
corners of the inner-peripheral face 16 are gradually
removed and rounded (rounding process). Therefore, the
inner-peripheral face 14 of the glass disk 12
simultaneously undergoes the edging process such as
rounding process and the polishing process.

[0062] A processing method as a seventh embodiment of



[0068] I n each of the enbodi nents shown in Figs. 3 and
4, the processor is of the horizontal type in which
the rotary shaft 20 extends in the horizontal
direction. As in the enbodi nents shown in Figs. 5 and
6, the processor may be of theévertical type in which
the rotary shaft 20 extends in the vertical direction.
On the contrary, the vertical-type processors shown in
Figs. 5 and 6 may be of the horizontal type in which
tihe totanyishalil POnexteaddeserilbed honidemdal with
direction. The vertical -type processor has an
edferdémage ob igh 3ot arhendesecrist oon sbiicehapphneapobnts as
of the I oad of the glass disks 12 to the rotary shaft
2Woss SHpPressLtce£Pihdemot heds hahdshét fdasgaing

di sadvantage that the supply of the etchant tends to

Seps@nwahf Ordl 11 mbbepborégeated - t ypee ptlosessoerisbecs of
| oad of the glass disks 12 is applied to the rotary

SHAf LeOnt 18 Octibal i hlgr IRl BT Yo OIragi sl pnddeteibedat es.
Consequently, the processor is not suitable to the

£6663 Wher ep g NUADERoRE 8 asBedhtks H2enr €18t8€kgEing an
However, the processor has an advantage such that t%e

shishanteganobec suPplLbeds 8ot f po Al Yne By1 298! ¥i R the
etchant to the inner 28 and outer peripheral faces 14

phfls 46 of fHeF%%?S§ digk shackedohodypdOprbhesthhel or the

and outer peripheral faces 14 and 16 of the glass disk

B N Do B o 1% B Ry S te e T hat A g 2%
: g
f09£8§§tes revolves, so that the glass disk stacked body 10
is in a sun-and-planet motion. When the glass disk stacked
body 10 is in the sun-and-planet motion, the flowability of
the etchant which is in contact with the inner and outer
peripheral faces 14 and 16 increases. Thus, more uniform
etching process can be realized.

[0065] Further, a processing method as a eighth
embodiment of the invention will now be described in detail
with reference to Fig. 4. The description of the same
points as those of the processing methods of the foregoing
embodiments will not be repeated. The characteristics of
the eighth embodiment will be mainly described.

[0066] Fig. 4 shows a schematic view illustrating an
embodiment of the processor for the glass disk 12.

[0067] In Fig. 4, the immersion-type processor 1 or the

spray-type processor 2 in which the glass disk stacked body



di sk processing nethod as a first enbodi nent of the

present invention; Fig. 2 is a schematic view
illustrating a glass disk processing nethod as a
second enbodi nent of the invention; Fig. 3is a
schematic view illustrating a2@gl ass di sk processing
met hod as third and seventh enbodi nents of the

i nventi on; Fig. 4 is a schematic view

illustrating a glass di sk processing nethod as fourth
Bndreiahdd esdigoioentss ofinderinves igmt the gFigs &isk

is a schematic viewillustrating a glass disk
P ociesd i g yret hacb @st @s frdd TperdmoesentWiodn tthee glass disk
i nvention; and Fig. 6 is a schematic view

sddaisdd abddng BO graisst el Ske i oSSt ey, netd ofll agaladl bitky hof
enbodi nent of the invention. 29 CLAIMS

.the etchant which is in contact with the inner and outer
peripheral faces 14 and 16 increases. Thus, more uniform
etching process can be realized.

[0068] In each of the embodiments shown in Figs. 3 and 4,
the processor is of the horizontal type in which the rotary
shaft 20 extends in the horizontal direction. As in the
embodiments shown in Figs. 5 and 6, the processor may be of
the vertical type in which the rotary shaft 20 extends in
the vertical direction. On the contrary, the vertical-type
processors shown in Figs. 5 and 6 may be of the horizontal
type in which the rotary shaft 20 extends in the horizontal
direction. The vertical-type processor has an advantage of
high rotation precision since application of the load of
the glass disks 12 to the rotary shaft 20 is suppressed.

On the other hand, it has a disadvantage that the supply of
the etchant tends to be nonuniform. In the horizontal-type
processor, the load of the glass disks 12 is applied to the
rotary shaft 20, so that the rotary precision deteriorates.
Consequently, the processor is not suitable to the case
where a number of glass disks 12 are stacked. However, the
processor has an advantage such that the etchant can be

supplied uniformly. By applying the etchant to the inner



1. A glass disk processing nethod of polishing an

i nner peripheral face and an outer peripheral face of

a gl ass disk, conprising the steps of: st acki ng

gl ass disks for generating a glass disk stacked body

in which a plurality of glass2éisks are stacked;
preparing an etchant; and conti nuously suppl yi ng
an inner-peripheral etchant to the inner periphera

face of the glass disk stacked body and continuously
sSuppdbyt ey per phherapefapberd at¢hahtof othdegbaserdisk
peri pheral face of the glass disk stacked body,

sherledd leddni ngy, capablhnéy afdtdetennesr pelhépherbhices 14
etchant and that of the outer-peripheral etchant are
ghdifes ent thomeash fslerstankdedtichingl capabi betyobished.
the i nner-peripheral etchant is higher than that of

t he outer-peripheral etchant. 2. The gl ass disk
processi ng nethod according to claim1, wherein

yRf kAt hesck et hen edbehbrawereabi | ity is realized by at
| east one nethod selected fromof variation in density

phokbe etchapt,1vasi At kORehdc i eMpesat UTBudtribeng a glass
etchant, and variation in the kind of an additive. 30

&l 8k Mylocdbel 8 mibBo&t &P 8f £5upPpl ¥ibeaihenet 6haphe psesent
carri‘ed out by a method including at |east one of an

igpersign, mrethod, a shower spraying nethod, a jetting
net hod, and a coati ng nethod.

Fig. 2 is a schematic view illustrating a glass disk
processing method as a second embodiment of the invention;

Fig. 3 is a schematic view illustrating a glass disk
processing method as third and seventh embodiments of the
invention;

Fig. 4 is a schematic view illustrating a glass disk
processing method as fourth and eighth embodiments of the
invention;

Fig. 5 is a schematic view illustrating a glass disk
processing method as a fifth embodiment of the invention;
and

Fig. 6 is a schematic view illustrating a glass disk

processing method as a sixth embodiment of the invention.



4. The gl ass di sk processing nethod according to claim
1, wherein relative rotation is perfornmed between the

i nner- and outer-peripheral etchants and the gl ass

di sk stacked body in the step of supplying the

et chants. 5. The gl ass o sk processi ng net hod
according to claim4, wherein the glass disk stacked
body rotates around a rotary shaft in the step of

suppl ying the etchants. @ The gl ass di sk
processi ng net hod accordingc¥%g $ain15, wherein the
rotary shaft passes through the inner face of the

gl ass di sk stacked body. 7. The gl ass disk
processi ng nethod gcg¢ording tqQ claimsé, erein an

i nner lspaée Fi&SFoted BE éﬁlpﬂémﬁgbgﬁ ggrpﬁﬂéF tng an
face of the_ rotary shaft and the inner_%%rkpqgral face
dPnERe PGradhegrdy TacscREE BEIPUtERd Pefdpheral face of a
i nner-peripheral etchant is supplied to the inner

gpass. disk. clcommrs s ifde tdien SEFES @fdry shaft revol ves

or linearly-reciprocates. , ,
stacking glass disks for generating a glass disk

stacked body in which a plurality of glass disks are
stacked;

preparing an etchant; and

continuously supplying an inner-peripheral etchant to
the inner peripheral face of the glass disk stacked body
and continuously supplying an outer-peripheral etchant to
the outer peripheral face of the glass disk stacked body,
wherein etching capability of the inner-peripheral etchant
and that of the outer-peripheral etchant are different from
each other, and etching capability of the inner-peripheral

etchant is higher than that of the outer-peripheral etchant.

2. The glass disk processing method according to
claim 1, wherein variation in the etching capability is
realized by at least one method selected from of vériation
in density of the etchant, variation in temperature of the

etchant, and variation in the kind of an additive.

3. The glass disk processing method according to
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claim 1, wherein the step of supplying the etchants is
carried out by a method including at least one of an
immersion method, a shower spraying method, a jetting

method, and a coating method.

4. The glass disk processing method according to
claim 1, wherein relative rotation is performed between the
inner- and outer-peripheral etchants and the glass disk

stacked body in the step of supplying the etchants.

5. The glass disk processing method according to
claim 4, wherein the glass disk stacked body rotates around

a rotary shaft in the step of supplying the etchants.

6. The glass disk processing method according to
claim 5, wherein the rotary shaft passes through the inner

face of the glass disk stacked body.

7. The glass disk processing method according to
claim 6, wherein an inner space 1is formed between the outer
peripheral face of the rotary shaft and the inner
peripheral face of the glass disk stacked body, and the

inner-peripheral etchant is supplied to the inner space.

8. The glass disk processing method according to
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claim 5, wherein the rotary shaft revolves or linearly-

reciprocates.



