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Priority is claimed on Japanese Patent Application No. 2004-234366, filed
August 11, 2004, Japanese Patent ApplicationNo.2005-122175, filed April 20, 2005, and
US Provisional application No. 60/603,272, filed August 23, 2005, the content of which

are incorporated herein by reference.

BACKGROUND ART
As the range of information equipment has expanded in recent years, the memory

capacity of magnetic recording media has continued to increase. Especially, magnetic
discs which play a major role as the external memory of computers, increase their
memory capacity and memory density year by year. However, development is required
in order to perform higher density recording. For example, due to the development of
notebook type personal computers and palm top personal computers, a small sized and
impact resistant recorder is desirable. Therefore, a small size magnetic recording

medium that enables higher density recording and has great mechanical strength is
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0.85 inch (21.6mm®) in diameter, capable of recording at high density, bending of a

substrate is a catastrophic defect. For a substrate of a subminiature magnetic recording
medium, a material is desirable that is thin, difficult to be deformed by external force,
that has a flat surface, and on which a magnetic recording layer can be formed easily.

Therefore, it is proposed to use a silicon substrate, which is used frequently as a
semiconductor device substrate, as a magnetic recording medium (for example, refer to
Japanese Unexamined Patent Application, First Publication No. 06-76282).

Single crystal silicon has a lot of merits, such as a lower density, a higher
Young’s modulus, a smaller thermal expansion coefficient, and better elevated
temperature properties, than aluminum, and is electrically conductive. Therefore, it is

desirable as a substrate material for a magnetic recording medium. Moreover, the
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In order to obtain substrates for magnetic recording media from fragile materials
with no cracks or chips, a method is proposed in which the chamfer angle of the inner
periphery of the central hole of the substrate, and the outer periphery of the substrate, are
greater than or equal to 20 degrees and less than or equal to 24 degrees, and the chamfer
length is made greater than or equal to 0.03mm and less than or equal to 0.15mm (for
example, refer to Japanese Unexamined Patent Application, First Publication No. 07-
249223).

By forming substrates with the above-described form, cracks, chips and the like,

on the substrates, caused by handling or dropping during the manufacturing process, can

be reduced. Thus the manufacturing yield is improved significantly.
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Using this substrate, it is possible to obtain a magnetic recording medium with
high installation reliability, with which there is no error during recording and
reproduction, and no crash of the magnetic head during recording and reproduction.
[Patent Document 1] Japanese Patent Application, First Publication No. Hei 06-76282
[Patent Document 2] Japanese Patent Application, First Publication No. Hei 07-249223

[Patent Document 3] Japanese Patent application, First Publication No. 2002-10031

DISCLOSURE OF INVENTION
However, since silicon substrates are fragile, with substrates of the shape
disclosed in Japanese Patent Application, First Publication No. Hei 07-249223 and
Japanese Patent application, First Publication No. 2002-10031, the substrate edge faces

are mounted in substrate receptacles in a process cassette. Therefore, chips occur on the
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interposed between the main surface of the substrate and the chamfer sections; (2) a
sieron substrate for a magnetic recording medium according to (1), wherein the chamfer
section between the main surface and the edge face is on an outer peripheral side of the
substrate; (3) a silicon substrate for a magnetic recording medium according to (1) or (2),
wherein the chamfer sections between the main surface and the edge face is on an inner
peripheral side of the substrate, (4) a silicon substrate for a magnetic recording medium
according to any of (1) to (3), wherein a length of the chamfer section is 0.05 to 0.16mm;
(5) a silicon substrate for a magnetic recording medium according to any one of (1) to (4),
wherein the silicon substrate is a disc-shaped substrate with a circular hole in the center,
and a dimensional accuracy of a diameter of the circular hole in the center is within

+20um; (6) a silicon substrate for a magnetic recording medium according to any one of
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According to the present invention, in a silicon substrate for a magnetic recording
medium in which chamfer sections are provided between the main surface and the edge
faces of the substrate, the edge faces and the chamfer sections of the substrate are of a
mirror finish and a curved surface of greater than or equal to 0.01mm and less than
0.3mm radius is interposed between the main surface and the chamfer sections of the
substrate. Therefore the corners of the substrate are smooth, the corners of the substrate
do not chip off, there is no occurrence of particles from the substrate, and debris from

rubbing against the process cassette can be prevented. Hence it is possible to reduce the
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recordi ng nedi um of the present invention shown in
syfagg. 1. FIG 4 is a diagramto explain a nethod of

measuring the radius R of a curved
FIG. 5 1s a diagram showing part of a stack of silicon substrates used in the

present invention.

FIG. 6 is a diagram to explain a method of polishing the inner periphery of the
central hole of the silicon substrates using a brush.

FIG. 7 is a diagram to explain a method of polishing the outer periphery of the

silicon substrates using a brush.

BEST MODE FOR CARRYING OUT THE INVENTION
Hereunder is a detailed description of the present invention.
FIG. 1 is a perspective view of a sectioned silicon substrate for a magnetic

recording medium. Furthermore, FIG. 2 is a diagram illustrating each of the dimensions
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chamfer sections 6, is polished to a mirror surface.

Furthermore, in the silicon substrate for a magnetic recording medium 1 of the
present invention, curved surfaces with a radius R of greater than or equal to 0.01lmm and
less than 0.3mm are formed at the intersections of the main surfaces 2 and 3 and the outer
peripheral chamfer sections 5, and the intersections of the main surfaces 2 and 3 and the
inner peripheral chamfer sections 6.

By providing the curved surfaces described above, the corner sections of a silicon
substrate of a fragile material do not get chipped, thus reducing the occurrence of chips,
defective magnetic recording media products caused by particle contamination due to
debris produced by rubbing against the process cassette, and the occurrence of errors
during recording and reproduction.

FIG. 2 shows the dimensions of each of the parts of the silicon substrate for a
magnetic recording medium 1 of the present invention. In the figure, D denotes the outer
diameter of the substrate, d denotes the inner diameter of the substrate central hole, T

denotes the thickness of the substrate, and L denotes the length of the chamfer section.
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FIG. 3 shows an enlarged diagram of the outer peripheral section of the silicon
substrate for a magnetic recording medium 1 of the present invention. The outer
peripheral chamfer sections 5 are formed between the main surfaces 2 and 3 and the outer
peripheral edge face 4 of the silicon substrate for a magnetic recording medium 1 of the
present invention, and curved surfaces with a radius R of greater than or equal to 0.01mm
and less than 0.3mm are formed at the intersections of the main surfaces 2 and 3 and the
outer peripheral chamfer sections 5.

Furthermore, similarly, curved surfaces with a radius R of greater than or equal to
0.01mm and less than 0.3mm are formed at the intersections of the main surfaces 2 and 3

and the inner peripheral chamfer sections.



peri pheral edge face 4 of the silicon substrate for a
magneti c recordi ng nedium 1 of the present invention,
wan@eowesed surfaces with a radi us R of great ePCT/heR0032014708
equal to 0.01lmm and less than 0.3mm are fornmed at the
intersections of the main supfaces 2 and 3 and the
outer peripheral chanfer sections 5. Furthernore,
si m Hereliya degriptich ofir hethed ofuntssuang duti radiuRRaff thy eavet surface,
than or equal to 0.0lmm and | ess than 0.3mm are forned
with réfeenédoRIGEST AeRBowH il 6. APaexdetisfoadie S iadfhwh a6 the
the i nner peripheral chanfer sections.Here is a

mERShF &L mthgfl?&tlaﬁam&cmhe@@éwohnﬁe sh %nfl ﬁs—‘@ &ﬁvéa sgfface S2

the curved surface, wth reference to shown
n, ext.e f h
Segafa%?ses‘% e alﬁ% o Ot?w A} Oq““e‘hft%}%s”?} By [gghated
nd the ¢ ace 82 te is desi .

Py i ARdROM: e o heAdiog oD Resst g A heee points A,

desi gnated point B, and p0|nt C The radius R of a
Band &, is aquakinithstragiag Reaf theveusveshsurfage.t Hitaeragivs & of the cgved

and C, is equal to the radius R of the curved surface.
surfact egreaeh than 6t egfualt thd.Cume and kwy thae 6.3imen gt sgtossibleaprevent

or equal to 0.01nmm and less than 0.3mm it is possible

the Qoﬂfe?ﬁﬁﬂbf thB Silicon Bstrxd fonPEhippiBg Ghd falleiy. IPRSS [e8S than 0.01,
from chi ppi ng and falling. I1fRis less than 0.01, the

thQQBHl%f is'tdo l%?% \9111 W Eltl otlirh acW%ﬂgl | n%nb i’eaﬁﬂdduring

It may be eaS| duri ng Han
cked er than e area
pRPRE Sl IA&SFfﬂm%’ﬁ? féa%%ﬁgtefmﬁﬁﬁim & 2% P gt Surtece
Lch i t desi r abl e. I S deS|rabIe r Qv
wlih k& pfogmatone i sed aulithsRon b Hot ﬁeselﬁégﬁampwde
surface and t he outer perlgheral chanfer section, and
curied srafagesswith acasdivmiy betwsen hotdthgmpinsueped andibgrpeter peripheral
.section. A curved surface with a radius of 0.0lmmto
cléingfamsection, lhad theadaif eurfaieland the isodyeripheral achhiméarysedione.
However, it is especially effective for a substrate of
0. 85Aidugdedts@rface with a radius of 0.01mm to 0.3mm can be used for silicon
substrates of any size. However, it is especially effective for a substrate of 0.85 inch to
2.5 inch diameter.

For these silicon substrates, the appropriate length of the chamfer sections 5 and 6
is 0.15mm to 0.19mm. This is to ensure sufficient area of the main surface, which
records information.

Furthermore, in the silicon substrate for a magnetic recording medium of the
present invention, the main surface, the outer peripheral edge face, the inner peripheral

edge face, the outer peripheral chamfer section, and the inner peripheral chamfer section,

are polished to a mirror finish.



2.5 inch dianeter. For these silicon substrates, the
appropriate length of the chanfer sections 5 and 6 is
wa@2@6/0m6680 0. 19nm This is to ensure suffici enPCHIERAIINI14708
the main surface, which records information.
Furthernore, in the silicon gubstrate for a magnetic
recordi ng nedium of the present invention, the main
sur fEhe egughhessafittermpiesugherislese thge of aqual td hanm Rmex. Moreover,
peri pheral edge face, the outer peripheral chanfer
the esuighféks okt duld ahd iker p&ipheheedde fabRNdmIthe amkr &1l oudre
polished to a mrror finish. The roughness of the main

petiphbAE Ehdntfel s%éé?ashms@fha@ey@duat ® 1 RuRwex. Moreover,
t he roughness of the outer and 1 nner peripheral edge

f dbhse) Cheral .
seot ety B SARRR B S SO P e i

accuracy of the dianeter of the central hole of the
reQP’I‘?‘LtBEbeﬂﬁg?lrtht% Wi ElimM-ed to be controlled to

within 20mm The silicon substrate having curved

sur f Heesligan sybstrate having eurredssyrigeescyitihhg rediesR ag descrjbed above

obt ai ned by polishing the inner and outer peripheral
caibef dhtasedisi pudishinp e inhérrand botes periptieralalidfaces asiag b ipolishing

substrate is manufactured using the follow ng process.
brbbat is, firstly, a lapping process is perforned on

the di sc-shaped silicon material with an ai m of

i mpr NX}IHQlytTE Sili{c% RCAE ISR AR uld %Si?g ?f%‘;%ll?ﬂﬂ{g V%ocess. That

accuracy. prng process I s per

. Skages usi.ng a |l apping deyic nd.the,profile .. . .
iy PREGh HPriPe pfee R bRty of e BRCpiabEa il rfteuiglyith an aim
0 1mm and the surfacg royghness to reacq I ?ss_than )

OlGMRERIA% the Jomna¢cprasy and the dimensional accuracy. The lapping process is

performed in two stages using a lapping device, and the profile irregularity is finished to
reach less than or equal to 1um, and the surface roughness to reach less than or equal to
6um Rmax.

Since the silicon substrate that is normally obtained after performing the first
stage lapping process is larger than a substrate for a magnetic recording mediurh, a
substrate that has appropriate inner and outer diameters is cut out using a laser scriber.

Afterward, predetermined chamfer processing is performed on the outer periphery
and the inner periphery. At this time, the surface roughness of the inner and outer
peripheral edge faces is approximately 4um Rmax.

Next, the second stage lapping process is performed to make the profile
irregularity less than or equal to 1um, and the surface roughness less than or equal to
6pum Rmax.

Next, the inner and outer peripheral chamfer sections are polished, and finished to

a mirror finish. Finally, the main surfaces on which magnetic recording layers are



Since the silicon substrate that is normally obtained
after performng the first stage | apping process is
wo arogetesBhan a substrate for a magneti c recor dP@TIP2005/014708
medi um a substrate that has appropriate inner and
outer dianmeters is cut out ysing a laser scriber.
Afterward, predeterm ned chanfer processing is
prpﬂdécbamwdhsiredt e polishingyeoégsbrsraye partbrikd in twrestages of a first
peri phery. At this tine, the surface roughness of the
polishigg f&Hemeving sciathédidrdidtortid prddacedduringahp poxedsed ey to that
4mm Rmax. Next, the second stage | apping process is

tiR€ah@ %@@&)nﬁ(boﬁﬁhﬁg biaBeR & fidighing foelMirdrifinyshl €ss than
or equal to"1lmm ahd the surface roughness |ess than

or elﬂl'ﬂﬁ‘il g%a%n% sl 1con subst?ﬁ%(st for l;ng nétf&q’g&ﬁ&gg rr?ell’is ez%re obtahneg

perlpher sectl ons ar po

ror flnISh F e main C
gﬁni’ﬁa@‘ﬁé‘?ﬂ ¢ aveRliogh ﬂggransy’é e aERPesiph frehé fﬁfefaces and the
pollshed The polishing processes are perfaorned in two
chgmégyessctisisathe inner pgsinheethedas fess apd thovquiey pstipharalindge facgs are
di stortion produced during the processes up to that
furtherepoliaindl wirpeclomsh. pol i shi ng process for finishing to
a mrror finish. In this manner, silicon substrates

f or FepgRrish pofiskihgl I gacketisicas cutbb@k N2ds sHowrl iEFIG. 5 is used.
present |nvent|on after grinding the outer periphera

T}?edﬂfc oﬁ‘gﬁ%sﬂ?ﬁ‘s ¢ha {Jra g}%f Fion sh@ﬁra'te@ rletﬁat are stacked

perl p era aces an out er peripheral edge

ces ane furth d usi brush. For the
wgﬁa%aﬁ rﬁc} lgsr?ftﬁ%%etgpg? glglg nEPn ey S?rggers} substrates 12 as
shown in FI G is y The st of silicon
subeThespaceri bl e paowﬁ‘af lalqr$ tQ feligPlyi RByPnL aRALAtdhe hamfer
that are stacked with spacers 11 inserted between the
sestionscoandsufsemmeissing beaing pelished by a peligiing bruphyjapnd & feHably
order to reliably prevent any part of the chanfer
prevent the silicon substrates from being damaged during polishing. They are disc-

shaped with a circular hole in the center similar to the silicon substrates. To be specific,
they are formed such that the edges (side faces) of the spacers 11 are approximately 0 to
2mm inside (preferably, approximately 0.5 to 2mm inside) the ends of the outer
peripheral chamfer sections 5 of the silicon substrates when they are mounted. If the
edges of the spacers are further in than the ends of the chamfer sections of the silicon
substrate, a brush entering the region of the main surface of the silicon substrate can
cause the ridge sections between the main surfaces and the chamfer sections to become
rounded, depending on the thickness of the spacers and the bristle diameter of the brush.
Furthermore, the thickness of the spacers 11 is adjusted appropriately depending on the
bristle diameter of the brush used. The thickness is preferably approximately 0.1 to
0.3mm. Moreover, for the material of the spacers 11, it is preferable to use materials that

are softer than the silicon substrate, such as polyurethane, acrylic resins, epoxy, the same



sections 5 and 6 from m ssing being polished by a

pol i shing brush, and to reliably prevent the silicon
waenmsii@Bes from bei ng damaged duri ng pol i shi nBCT/TiFRey5/014708

are disc shaped with a circular hole in the center

simlar to the silicon substigates. To be specific,

they are forned such that the edges (side faces) of
mithgalsp aleepadishihg pad usedpin thel podisiehy ptcess, antireilike.i Hes preferable to

(preferably, approximately 0.5 to 2nminside) the ends
us@h rhdi€ri AL s PEInphd! @Blpreanthekilizes bukdhateTrorh beiAg damaged by

silicon substrates when they are nounted. |If the edges

thQEreEﬁﬁ'e ?rgﬂlctﬁé 0125!' gr}gfﬁf'ﬁmrthé ﬂshﬁx% bﬂahe ends of the

anfer section e sil I con substrate, a brush

ent t.he. re of . t i
o L S a TSPy BB e
argmn surfaces nd th nfer Sﬁ élons t& g
CORAFEArS dRSFEFHPTY 9 (”c% PN} iokhe Bgurs) apd By diftingqoxers apd
the bristle dianeter of the brush. Furthernore, the
clathpiok e tagetheh e stagk oBsilicamsubstrateyj i Sorsteda pYsxb the palishipg brush
depending on the bristle diameter of the brush used.
is Tisertedinctke easral Bolpy efftee sitiboh aubptraizd haihe ithe Andunt of pressure of
0.3mm Moreover, for the material of the spacers 11,

the théhuﬂg’ whsH ﬁkahﬁlstteg sb ffat tRIRHKIE Bakd@htadt with et 1ﬁﬁerthﬂﬁheral
e sillcon substrate, such as pol yurethane, acrylic

a%ﬁ%%g§ ggﬁ%g @ﬁngggenaterlal as the polishing pad

I ng process or the I|ke It is

prefera Ie hat
b v i dRsiabie o' ool G b otPsa et R gl e fvers
the pressure fromthe po hi ng brush or the po]ishinp
wiha diameterad Odsmm ky fgmap éfuiﬁ fgth ¢ ) 19y} Ognm formgdyip a spirdl
nunber of alternating silicon substrates and spacers
ar e Next @rsubsiraimcase isdgllled(\ni@n aw pdppate @mobat of pplisking ligwd. Then,
by fitting covers and clanping them together, a stack
ascthownlin ENG 65 tHesstackto€ silicen $ubistratds 1 2Nenxd the phlshigd brabh Hare
brush is inserted in the central holes of the silicon
mB VBl @idefowh, whild beiRg ratited i oftosik isatibAs @f eath Bther, for the

pol i shi ng brush is adj usted so that the bristles make
bra@M A lisitHe b ubdifitd A& pePBhdrRNREBles. Preferably, the speed of rotation
of the stack of silicon substrates 12 is 60rpm, and the speed of rotation of the polishing
brush 13 is approximately 1000 to 3000rpm.

By polishing the inner peripheral surfaces using the brush, the intersections of the
main surface and the inner peripheral chamfer sections develop into curved surfaces with
a radius of 0.01 to 0.3mm.

Next, the outer peripheral edge faces of the silicon substrates are polished using
the brush, after the brush polishing of the inner peripheral edge faces.

As shown in FIG. 7, a cylindrical brush 15 is pressed onto the edge faces of the

silicon substrates 1 of the stack of silicon substrates 12. It is desirable to use a cylindrical

brush 15 with a diameter of 200 to 500mm in which the bristles are polyamide fibers,



edge faces of the silicon substrates. . It is

desirable to use a polishing brush fornmed from bundl es
w@boopolesadi de fibers with a dianeter of 0.05mMmPCDIP2005/014708

0.3mm and a length of 1 to 10mm formed in a spiral.

Next, a substrate case is fillffed with an adequate

. . i ahi b QL h in FIG. 6, .
DSl Bpt 8500 1 o 7050 A0 D By s
S O S R A ik

Lish the substrate inner peripheral surfaces. :
@?‘é‘F%’F a‘&SV?tef’ﬁeé §|§’8§%P“éﬁ liquid &% Supnlicsk totthesusfageskwindre the outer
si.licon substrates 12 is 60rpm and the speed of
PEBPRfralsgctisms of thepstack off isiligom substrate Sandstha pplishingredued dake contact.
1000 to 3000rpm By polishing the inner peripheral
sur f aeas thsitank dffsilicon sadtratel 2 bid Sl ihdiaBbRE | HEre moved up
mai n surface and the inner peripheral chanfer sections

alddewn hile theing Wstued i ird | f 1
0. 3mm Next, ?he out e?ﬁ%é{r%i@glﬁgﬁgpsg)d%ggkg%regmg?p[?%é%Oto
18004 [ usi ng .the brush, after .
PP AR Tt ol D B8 o BT i iseof i sitcon
s&%?rﬁt%s As shown in FIG 7, a cylindrical brush 15 is
pressed onto the edge faces of the silicon substrates

1 of bhe. St ac@of silicon substrates 12. It is

desi MApFicoRsubstmates ot havg completagrhuash pofishing reawashed in water,

di aneter of 200 to 500mmin which the bristles are

apghp fiEstpelishingqarpeesnistperfarmedoretheir soffa@s05mm t o 0. 3mm

and a length of 10 to 30mm fornmed in a spiral. The

cyl i e fichpolpshirigyirocegs bimsab rdbove 8§88 s@iched 448 LUEEbN from
peri pheral sections of the stack of silicon

thelppsdetseh @p to tatbavddol i shing liquid is supplied to the
surfaces where the outer peripheral sections of the

St S U L B Pl
wafdflad Qﬁol%ld‘gqgﬁ%cﬁ %Illd 1bsrplf|:§ orn%eSd \%{tﬁ a rlr(?a\éleo% aggroximately 100gf/cm?
(0.98N/cm? (relative pressure)), lower surface revolution speed: 40rpm, upper surface
plate revolution speed: 35rpm, sun gear revolution speed: approximately 14rpm, and
internal gear revolution speed: approximately 29rpm.

The silicon substrates that have completed the first polishing process as described
above are washed in water, and transferred to a second polishing process.

Next, the final, second polishing process is performed on the silicon substrates
that have completed the first polishing process. The polishing conditions of the second
polishing process, which is the finish polishing process are: colloidal silica + water is
used as a polishing liquid, the load is reduced to approximately 100gf/cm?® (0.98N/cm?

(relative pressure)), lower surface révolution speed: 40rpm, upper surface plate



and down while being rotated in opposite directions to
each other at 60rpmand 700 to | OOOrpm respecti vel y,
wo eno6lorassh pol i shing of the outer peripheral eRgBIF20CHEH4708
of the silicon substrates 1. The silicon substrates
that have conpl eted brush poj3g shing are washed in
water, and a first polishing process is performed on
revplafipn spaefl atwpm, Sumegehi reyoluioh spseil rappprximesly Birpm, 4l internal
renmove residual scratches and distortion fromthe
ggar cnelsea spgedt apgroenabedy 29rphe first polishing process
~uses a typical polishing device, uses colloidal silica

+ Walkd siRforPsuB§ttdt&sithitthaké Bdthleted ik éeéoﬁlleﬁglﬁﬁfﬁ?gf&éeg‘asa
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upper surface plate rev I'on spee m

revolution speed: .appr oxi el 4rpm and intern
W A B B BB A bt 6 e e ngvash them.
siligon substrates that have conpleted the first )
pol | @Pﬂoﬁ@ e gbevespraeessrss s Heanewbatirigscfon magnptisireeprding media can
water, and transferred to a second polishing process.
benebtained hewlich the edge Gondofithé bdisiratgs prdthe sharnfer peetibng aredf a
on the silicon substrates that have conpleted the
mirrorsfinigho badstlirngl firfacesssith I relivfigtdite?ha0r@qHi1969.02hm and
t he second polishing process, which is the finish

leBPthh® DB AEN BleQfrteposé Betwet thO Al sudfakd St tHe %‘é@ﬁc}egt %hd the

used as a polishing liquid, the load I1s re
1R oxkamiel y 1 O0gf/cn2 (0.98N cm 2 (relative -
cpreggﬁFe , lower surface revol ution speed: 40rpm
uppe ur e pl aterevol.uti on speed. 35rpm sun gear . .
i o{‘{iﬁ‘?%ﬁa‘ﬁ%‘é‘%&ﬂawﬁ%%ﬁm %’P?Pai%rfﬁﬁina icjrpgosding media is
.gear revalution speed: approximtely 29rpm The
S‘g?qni’ ¥Biehds Hagileaitas difhgrlt ok clipt omthesblbstratarrslgs dasemand cracks on

pol i shing process as
the substrates to be produced, debris can be prevented from being produced from the

substrate edge faces, and debris can be prevented from being produced by rubbing
against a process cassette.

If a CrMo underlayer, a CoCrPtTa magnetic layer, and a carbon hydride
protective layer are formed on the two sides of the silicon substrate for a magnetic
recording medium obtained as above in sequence according to a known conventional
method, for example by using an inline type sputtering device or the like and forming a
perfluoro polyether liquid lubricant film using a dipping method, then a magnetic
recording medium can be obtained.

A magnetic recording medium of the present invention that can be obtained in
this manner has a curved surface with a radius of greater than or equal to 0.01mm and
less than 0.3mm between the main surface of the substrate and the chamfer sections, so it

is difficult for chips on the magnetic recording medium edge faces and cracks on the



descri bed above are i mersed in washing tanks of
neutral detergent, pure water, pure water + |PA
w@ eweprapy| al cohol ), and | PA (steam dryi ng) iPCT/JP2005/014708
sequence to wash them Through the above processes,
silicon substrates for magnetd c recordi ng nedia can be
obtai ned in which the edge faces of the substrates and
subgigate frabd produeedt debmis canr be pievented fromrbeinigmiredyced fidm the
curved surfaces with a radius of greater than or equa
magnefic Odavediag chellams eddediced, didriebriecdneggrpaned fsth beiap
the main surfaces of the substrates and the chanfer

pro@eded BYSubtihg ROAIEHD a RS esPda8ickid] TRérefdh€ iSik kFEQVe in preventing
substrates for nagnetrc recording nedi'a i s sil |coﬁ

dj,f
oA Bt ety dhd rbirolheflh, ddafiiehed o SRS Blod AFpng
ced bri s can be prevented fronrbelng
“fwg@ ‘5 18- substrate edge faces, and debris can
be prevented from bei ng produced by rubbing agai nst a
process cassette. If a C M underlayer, a CoCrPtTa
magneti c | ayer, and a carbon hydride protective |ayer
[Emkodiroentkd on the two sides of the silicon substrate
for a magnetic recordi ng nmedi um obt ai ned as above in
sequanilzoacaitdiengiti  dantct\on | SAMENSMPARIG ilEHebPHas frepared, a
exanpl e by using an inline type sputtering device or

ﬁﬁshﬁaéé l%ﬁplﬁ? HrdcQdsimh ﬁlgelébuﬂﬁf rb‘&’é? a’%@ééﬁ%tlgkﬁ{ ing bIgUésg an 1nner and

| ubri cant ' musing a I ng reth

di
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W has a curved surfage mnth 5ﬁdrus of

g siflage GRGRPISPING eSS 6 B UGS PS8R0 PRILING Papgess, were

between the main surface of the substrate and the
pesfesmed in segrencsnd twgnty(0.85inch silicon substrates with a shape as shown in

Table 2 were produced.

A stack of silicon substrates, in which spacers made from epoxy resin with a
diameter of 21mm and a thickness of 0.2mm were inserted between the silicon substrates,
was used in the polishing process and the brushing process of the inner and outer
peripheral edge faces.

In the brushing process of the inner peripheral edge faces, a polishing brush
formed from a bundle of polyamide fibers with a diameter of 0.1mm and a length of
Smm, formed in a spiral, was used, and a polishing liquid was used in which aluminum
oxide abrasive grain of grain size #3000 was suspended in water. | The polishing brush
was Inserted in the central holes of the silicon substrate stack, and the brush and the
silicon substrate stack were rotated in opposite directions to each other for polishing

where the revolution speed of the silicon substrate stack was 60rpm, and the revolution

speed of the polishing brush was 6000rpm.



is difficult for chips on the magnetic recording
medi um edge faces and cracks on thesubstrate to be
w@emdoowe4 debris can be prevented from bei ng prDaReoeH14708
fromthe magnetic recordi ng nedi um edge faces, and
debris can be prevented from7ei ng produced by rubbing
agai nst a process cassette. Therefore, it is effective
i n pNexteafter cgmeletion sf dha brusy polistonglofde ametr peripheral edge faces of
reproduction, and crashes of a magnetic head during
the eitieoal kutgtraldthe eptedpeiiphieal eddeFabusadidre pblishéd siihj @R brush.
substrate with a dianeter of 150nm (nom nal: 6 inches)
was PdreRakRih pQlishingIr (Rl i‘ﬁgﬁ’ ﬂeﬂ?ﬂérgge E 9588 Sy cyRndASE brush with
cutting proceSs, a second | apping process, an inner
! ripher anf e FOCessS n_inner an
a Bl bE S0 BT, B BRGSO 1 ofpgmm.
. first lishing process,.and_a mgi.n surface second
mp‘ts*rl?%m%% Sé?so‘ﬁ'ég golygmide fihers firmed in A SE‘é‘ﬂu%ﬁ% golishing brush was
twenty 0.85inch silicon substrates with a shape as
pressgdantortheredgedaces wé the sgicot gelestratea ins thgstack pf silicorcmhstrates, and
substrates, in which spacers nmade from epoxy resin
a polishing lgjuahwaesuppliedtbrihe anfices whire kieaasergieriphetairsepons of the
inserted between the silicon substrates, was used in

stidkeofRllcof BitikeraRs AEEH:S pdlishiAdIBrubl Hiabé B¢htit OFBEShO Sl NEF
i nner and outer peripheral edge faces. In the brushing

iRERCRBSrls dnli%hd QRGriOF bHRA irf i
S SR Frllogr Iy RanGR phEH SR RARE i @088e rectons to cach
i bers wth iameter of, O.1mm.and a | ength of 5mm
Ot;‘%rrar%ggm%anéi sr?ﬁfpé? ,resﬁiﬁwﬁlge@,r rI;giﬁsgn%\g'pol ishing liquid
was used in which alum num oxi de abrasive grain of . .
gr ai RSHITENSiaRd BCGHERCY Of dhsetilifod SERstR Was obsgryed 41 the pricigjty of
brush was inserted in the central holes of the silicon
the gpter perinhe adde faeaspf 2A silisp substratgs pbfained in this manner, and the

results are shown in Table 2.

[Table 2]

Example of present | Comparative

invention example
Length of outer Average 0.075 0.073
peripheral chamfer | Maximum 0.097 0.097
sections Minimum 0.06 0.051
(L: mm) Standard deviation 0.0095 0.0114
Radius of curved Average 0.041 0.005
surface Maximum 0.052 0.01
(R: mm) Minimum 0.031 0.001

Standard deviation 0.0064 0.00283

Scratches on edge Vertical scratches 0.1 0.15
faces and chamfer | Horizontal scratches 0.2 0.25
sections Pits 0 0
(per unit)
Number of 0 out of 20 0 out of 20
defective products (zero) (zero)




silicon substrate stack were rotated in opposite
directions to each other for polishing where the

wo ewelouteBHn speed of the silicon substrate stapRT/IRR805/014708
60rpm and the revolution speed of the polishing brush
was OO0 pm Next, after conplgfion of the brush
pol i shing of the inner peripheral edge faces of the
si | i Next, thal26tsilmbe sulistretes wieer subgeciedhe virat@agamflaae shat which
were polished using the brush. For the brush polishing

they caliBe éxpeeted REfecEINE vikn GRgQrd 26RE an@ nfoykd HlEdsse¥es for transport,
brush with a dianeter of 300mm was used, with a

m&anhé%ﬁdl@argmh@amﬁ %c;lﬁm R e duBGHD e@ge

whi ch the stles re po yanlde ers, i%orhe |n a
br ush.was pressed onto the edge

T, shln
%{ggce ?fc{'ﬁrlpgrop egh {fbe&?’éﬂ 5int he st ack of

siligon s bstr tes, and a paqlishing qui d. wa

suppf ReepnAionpd Uhe darage SCGHTERE R HIE SHDRTEHE Gskge s puap examined

sections of the stack of silicon substrates and the
by ebsesning e isubsitaterasde fasenusing an opticabmidrescgpe clurthfermore, a debris

silicon substrates and the cyllndrlcal brush were
prodtationdest wae ppdsinied byithefolloovivsg proceimedusiigdibe cadsetbddrfpm

and 1500rpm respectively, for polishing. The
trgispBAsi onal accuracy of the silicon substrate was

observed in the vicinity of the outer peripheral edge

face [
e L LR b‘*?%{né‘é B2 LRG0 Dy fhetop qover was
con rates were subjected to
ﬁé%%?%élgﬁngmﬂfvgwakdsP%: 8%hi ch they can be expected
to re ejive en they are stored and noved in cassettes
for f )a?%ijsw ate féfﬁ&p%éh% SHERR SUBRIES WeTe TeRyied dn times towards
occurring on the substrate edge faces, and the
beth thehotteneangftoplebthe sasseitriuced, were exami ned. The
condition of the damage occurring on the substrate
edge (3)dbeesmuise loxding nedlutilpadibg of thi ngssttne tieublidonaubstrates were
edge faces using an optical mcroscope. Furthernore, a

ind&tydiifito and removed from the grooves of the cassette.

After the above-described processes (1), (2), and (3) have been completed, the
number of polycarbonate particles, being the cassette material, produced on the substrate
outer peripheral sections was measured using an optical microscope. Measurements
were performed by observation of 20 substrates, and a comparison was performed using

the value of the number of particles counted divided by the number (20) of the substrates.

The results are shown in Table 3.

[Table 3]
Example of present Comparative example
invention
Rate of chip occurrence in periphery of 0.2 0.6
substrate (%)




production test was performed by the foll ow ng
procedure using the cassettes for transport. (1) The
WG 2dobomie3substrates were inserted in the cassertBJP2005014708
the the top cover was fitted, and the silicon
substrate is packaged. (2) T@ sinulate transport, the
silicon substrates were noved ten tinmes towards both
(Congatxitve Exaapld) t op of the cassette. (3) To sinmulate
| oadi ng and unl oadi ng of the cassette, the silicon

su bsﬁdrabm?aﬁmga 5@ dubstrit@{@dnipachtive BRMApleS InOMhitNE curved
grooves of the cassette. After the above-descri bed
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shown in Table 3. [Table 3] (Conparative Exanple) For
sucfaopaith aandiusofsgredterahars otgnalatd @ . (1aanppad &iss than @x3amm isprovided
in which a curved surface with a radius of 0.05mm was
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to prevent debris from being produced by rubbing against a process cassette.



between the main surface of the substrate and the

chanfer section, it is not prone to chips being
w@emdoosed on t he substrate edge faces or crackBCDIP2652014708

substrate, it is possible to prevent debris from bei ng

produced fromthe substrate gpge faces, and it is al so

possible to prevent debris from being produced by
CLAPMSNng agai nst a process cassette. CLAIMS 1. A silicon

substrate for a magnetic recordi ng nmedium conprising

a chanfer section between a main surface of the

substrate and an edge face, wherein said edge face and

1.cRaMBh s86tated0r Rna gﬁétg @é&éﬁ]\%ﬂéﬁuﬂﬁ Q:oﬁfprlgfn fa®hamfer section

finish, and a curved surface th a radius of greater

beIIt\E} aolrnalef‘lgslﬁglla(f‘e Véf tge %e t%ggd eS tfh an %er rbsaéis%qe nge and

er pose msu ce O Sal

and. the.c [ ection |I|con substrate for a
Chﬁlﬁgﬁfeie%ow %g%lrdoﬁ @}r%f'e%rﬁ @m'aerofiwfh gnd 8 crvagl gyrface with a radius

wherein said chanfer section between the nain surface
ofgrepterthanerggualied.(1sm and fesyihar O.3puniipinterpdsed betweet the main

the substrate. 3. A silicon a silicon substrate for a
surfage of said subsiatel andjtheetamfer aextiondi ng t o ei t her one of

claim1l and claim?2, wherein said chanfer section

between the nmain surface and the edge face is on an

i nner peripheral side of the substrate. 4. A silicon

2.5Hk§§ﬁcroﬂts§?§n‘afe Br mgﬁétic‘}eﬁoqgiﬁg \/\geer il %‘foca{um f‘%ﬁe?em

any one aim 1 throug engt

0 er sectiaon : . 5. .
sofl R SORTL R BT R ik St pnd &ss%edf”%wr?@&nmter periphera
.acc ing to any one of claim1 through claim4,
“a%%&éFﬁﬂ§Hmﬁ silicon substrate is a di sc-shaped

substrate with a circular hole in the center, and a

di mensi onal accuracy of a dianeter of said circul ar

hole in the center is within 20mm6. A silicon
3.sAbglicoatassilicon sabstragrfet a mapwtreiondingedidiim acoating twgeither one
any one of claiml
of claim 1 and claim 2, wherein said chamfer section between the main surface and the

edge face is on an inner peripheral side of the substrate.

4. A silicon substrate for a magnetic recording medium according to any one of claim 1

through claim 3, wherein a length of said chamfer section is 0.05 to 0.16mm.

5. A silicon substrate for a magnetic recording medium according to any one of claim 1
through claim 4, wherein said silicon substrate is a disc-shaped substrate with a circular
hole in the center, and a dimensional accuracy of a diameter of said circular hole in the

center is within £+ 20um.



t hrough claim5, wherein a surface roughness of said

edge face and said chanfer section is |ess than or
we@owalideed mm Rmax. 7. A silicon substrate forPer/Jr2005/014708

magneti ¢ recordi ng nmedi um according to any one of

claim11 through claim6, wheriein a surface roughness

of said main surface of said substrate is I ess than or
6.e4usdiconsubamm fanaxagseticxeenading dnasfiummaeesirdiog to amygong of claim 1

silicon substrate for a magnetic recordi ng nmedi um
theaughralan ) wherdi 9 6@ fite k@ighhesywif Said @dge fics andsdapethmfer section

silicon substrate with a circular hole in its center
isl1&ssahRUriegMINg] ik Ritad. cont ai ning free abrasive grain,

and polishing an outer peripheral edge face and/or an

i nner peripheral edge face of said silicon substrate

by rolling contact with a polishing brush. 9. A nethod

of, manufacturi a silicon substrate for .a magnetic :
77 AUl OTHES R BABBF A TR D RS gociiae &7 Acoqepf claim 1

pol i shing process by rolling contact with a polishing .
thseughrelgim ¢ svheeima aur)éffw EpughRessiod saif gnaim surfacs of saigh substrate is

outer peripheries. 10. A nethod of manufacturing a
less thag onequab®t I0atreRmex. a magneti ¢ recordi ng medi um

according to either one of claim8 and claim?9,

wherein a brush made from polyam de resin is used as

said polishing brush. 11. A magnetic recordi ng nmedi um

8 WASHEhBd B mhAFRtuAnd RENESH SibS@HE Forl aSmAGHeTE fecBRiifk MBAi0m,
surface of a silicon substrate for a nmagnetic

cérﬁﬁrg%rgé] Q%rgcl%?ng f#lnlrgx%gx%gn%' :Pcﬂsé-ghaggé/ siflB&n afbst%tg Wh]a circular hole

in its center in a polishing liquid containing free abrasive grain, and polishing an outer
peripheral edge face and/or an inner peripheral edge face of said silicon substrate by

rolling contact with a polishing brush.

9. A method of manufacturing a silicon substrate for a magnetic recording medium
according to claim 8, wherein said polishing process by rolling contact with a polishing

brush is performed after chamfering the inner and outer peripheries.

10. A method of manufacturing a silicon substrate for a magnetic recording medium
according to either one of claim 8 and claim 9, wherein a brush made from polyamide

resin is used as said polishing brush.

11. A magnetic recording medium wherein at least a magnetic layer is formed on a main
surface of a silicon substrate for a magnetic recording medium according to any one of

claim 1 through claim 7.



