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TECHNICAL FIELD
The present invention relates to a silicon substrate for a small-sized magnetic
recording medium to be used as a recording medium of an information device, and a

magnetic recording medium using the substrate.

BACKGROUND ART
In accordance with recent developments in various information devices, storage
capacities of magnetic recording media have increased steadily. Particularly, magnetic
disks that play a central role in the external memories of computers are increasing in both
recording capacity and recording density year after year, and development of still
higher-density recording has been demanded. For example, in accordance with
development of laptop personal computers and palmtop personal computers, recording

units that are small in size and withstand shocks have been demanded, and therefore,
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strength have been demanded. Furthernore, recently,

for navigation systens and portabl e nusic reproducers,
WO006/030086 at ure magnetic recordi ng nmedi a have HERIP2005/017564

enpl oyed. Conventionally, aspsubstrates for nmagnetic

di sks as magnetic recording nedia, an alum num all oy
mégheat FaRbelingmsdiashatasizt highedknbiyy matdingyankd Have hightmeechanical

surface of an alum num all oy substrate, and a gl ass
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hi gh tenperature. In addition, the glass substyrate_has
ahangnuabalm substatg sabHEtoopmad b&y@tlng 1B ap dhegugiace afpny

conpressive stress acts on the surface when it is
aluminofroalogcsubstrede, tahé agllass substrbtothase beevatsed. JHavaevss thhalpminum

it is heated. In the case of a mcrom niature nmagnetic
allo§ GabsHiabis oo inMmbydsidn rasistamseindmarhinkbilitg land 27 odentw)cover

or 0.85 inches (21 .6 mm) enabling high-density
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and has a smooth surface for.easily,formn i C .
teRBEBF1g AAPOR: 1S ElSCT PABRE hESH Broblest i tith deySRkder s
silicon, that has been frequently used as a.
geserAlRdd CI0BPTeRs VeSS AS S Qrhe surgase e ibis rejpforend, and the glass
magnetic recordi ng medi um has been proposed (for
subxizatp kasilyrvedrps when Pag eeatedDocunent 1) . Monocrystal line
silicon has nany advantages in that it is lower in
specinfth€ case @Y atnyicromigiaaire imagi@icngtardimgadnddiem withwediaineter of 1
coefficient of thermal expansion, and higher
inch (27.6 mm) or 0.85 inches (21.6 mm) enabling high-density recording, ~substrate

warp is a fatal defect. As a substrate of a microminiature magnetic recording medium, a
material that is as thin as possible and does not substantially deform under external stress,
and has a smooth surface for easily forming a magnetic recording layer is desirable.

Therefore, using a silicon, that has been frequently used as a semiconductor
device substrate, as a substrate of a magnetic recording medium, has been proposed (for
example, refer to Patent Document 1).

Monocrystalline silicon has many advantages in that it is lower in specific
gravity, higher in Young’s modulus, lower in coefficient of thermal expansion, and higher
in high-temperature performance than aluminum, and has conductivity, and
monocrystalline silicon is preferable as a substrate material for a magnetic recording

medium. The smaller the diameter of the substrate, the less the shock the substrate
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i n high-tenperature performance than al um num and has
conductivity, and nonocrystalline silicon is
w@e@ces@bt e as a substrate material for a nagneCT/@P2005/017564
recordi ng nedium The smalleg the dianmeter of the
substrate, the | ess the shock the substratereceives,
rec¥ivs SMRANVER QiheR aSillchf @ﬁbsﬁﬂfé&ﬁ nsddea derabkadagretic uercah:llmg device
magneti c recording device is realized. Normally, to
lsﬂgggg fgcture a substrate for a magnetic recording
r'um first, a nDnocrystalllne silicon ingot is

Lg{ g‘ﬁj é'mfyag%rtg Ll ga%gllrnee g%trl%?ét?a maﬁrgét cqgécﬁ?wgl?ﬁéﬂﬂ&ﬁ first, a

is sliced to a prede ern1 ed t lckn S

mepasorstallingyulicat iagot 1e bt Py pele ﬁEO%c]\g“éi Reinffig th“’“gh
central circular hole and the outer circunference w

hode igrfabritiated as thernentenmad thearthe inget isgliend to@ nredatermned {thickness.
applied to both surfaces and the surfaces are
m 1 r Athefslioédsduanit-sleapad diskns tHeenfelied lat the edgetof thkieéntigl eirgular
manuf acturi ng process descri bed above, the silicon

hotd! At thabitet SirduniREdneE Wit aptind&ighgorep tisktheh fapping or polishing is
transporting processing cassette, but, the nmaterial of

apiaﬂgd & ddtfe Qlﬂfa%gpéﬁc{ ik %uxlfac'ce? Hetrﬁirﬁ)r-tﬁﬁ‘sqileﬁ r d@khétthd gk is used.

|pp|ng easi |y occur. he silicon substrate cracks
cause
br oddReHisR F@Paﬂs?uwnﬁgr rséas“n*;‘scr%rdéagg?%ﬁﬁg ik Q'Eate s
al so errors during.recordin roduct
g rpaIE Mo BRISHOINS GO PG e RS cretoe prio f b G of the

due to particles generated by rubbing agai nst
silisapcrubstrate isquitde and cracking agé £hippingiseE OIS %@F .Sléllcen substrate
for a magnetic recording nmediumcrack free and chip
crh¢l@ror s dippdd| thisweuses mit oslydbwersngsinl the productioneyipldd! dlfe
machi ning ed I engths of 0.03 nmor nore and 0.15 nm or

mh@%tic Wlior@ing AR dfe Bliedlid@rdaas ghrasg @tordhg driremoduction or crash of
circunference and the outer circunference of the

thg ?Pasg‘h[e@é Read Rring redoPdifif o RBFRBSHAT dEXD Paiittesién&laREDY Fubbing
against the processing cassette.

In order to obtain a substrate for a magnetic recording medium crack free and
chip from a brittle material such as silicon, a method of machining ed lengths 0f 0.03 mm
or more and 0.15 mm or less while the chamfering angles at the inner circumference and
the outer circumference of the substrate are set to 20 degrees or more and 24 degrees or
less has been proposed (for example, refer to Patent Document 2).

Fig. 5 shows a longitudinal sectional view of a conventional silicon substrate for
a magnetic recording medium. In Fig. 5, between the main surfaces 2 and 3 of the
substrate 1 and the end face 4, chamfered portions sloped at an angle o of 20 degrees or
more and 24 degrees or less are provided. The lengths L of these chamfered portions are

set to 0.03 mm or moré and 0.15 mm or less. The same chamfered portions are also
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| ess has been proposed (for exanple, refer to Patent
Docunment 2). Fig. 5 shows a |ongitudinal sectional

WO 2@e/ 088 conventi onal silicon substrate for BCT/JP2005/017564

magnetic recording nedium |y Fig. 5 between the main

surfaces 2 and 3 of the substrate 1 and the end face
prévidédanihersabstRgs inhemnsrcamdgestia poaivnahhbegtathede &6 not shown in

degrees or nore and 24 degrees or |ess are provided.

tr% hguﬂe%%i&%y, 8§ uéigggéuséﬁa{*éf}%ﬁ% SO0k bih BB SkQnsRtenti8l portion

3 mMmor nore an .15 mmor l'ess. The sane
cha [ ortdons are.al ovi
shi Sr e Pl B Ryt B Y BRSBhd  Bu R Bt o
shown .in the figure..In this wa by using a,suybstrate
drApR P, Ut e anDReBingiPresst F arriesd. ap8 he Rd ippaieta s
def ects such as flaws and chi pping, etc., of the
remgtkablydmpregd. t o handl i ng or dropping during the
manuf acturi ng process are reduced, and the production
yi el dniadditienein kkaibdsy subgmatey adordénto achlize high-dansityragbuling,
substrate, in order to realize high-density recording,
loWwOmting BF tHin&inetib Bedtbgiik tdspedi @the whighetie faealing Medibm has
magnet i ¢ recordi ng nmedi um has been attenpted, and

bergﬁ ;&F{%@%@Qﬁﬁ%é&@ﬁg AHE tRodIRiHRAHSth @Y IgE lReially Yhifted from the

| omthe contact start” stop (CSS) nethod to ‘

BRSBTS, 1
hi gh | gadi | {abili ith o . i 1
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magnetic head during recording or reproductign has
withay epewsiiugagaerosding ag reprogduptien aidewithit crash b thetpagnetic head
demand, a substrate having curved portions with a
durangi recordihg ©r &@Boduction havalso beed deamadedaan 0.2 nmm

i nterposed at |east either between the end faces and

t he choak@yseske piut imeeBthiRfdetland, s substiae Raving beived portivhewith a
mai n surfaces and the chanfered portions of the ‘

ragigltg g}: p@b@ i3 %r BRSNaR! RROBEH0 Ot iRMAIREEat 164K Sithdr Between the

end faces and the chamfered portions of the substrate or between the main surfaces and
the chamfered portions of the substrate has been proposed (for example, refer to Patent
Document 3).

A magnetic recording medium with high loading reliability without errors during
recording or reproduction and without crash of the magnetic head during recording or
reproduction is obtained by using this substrate.

Patent Document 1: Japanese Unexamined Patent Application, First
Publication No. H06-76282

Patent Document 2: Japanese Unexamined Patent Application, First
Publication No. H07-249223

Patent Document 3: Japanese Unexamined Patent Application, First
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Docunment 3). A magnetic recording nmediumw th high
| oading reliability without errors during recording or

WO e@oos098s i on and wi t hout crash of the magnetiBCheed0s/017564

during recording or reproduckion is obtained by using
this substrate. Patent Docunent 1: Japanese Unexam ned
Pat ent Application, First Publication No. HO6-76282
Pat ent Docunent 2: Japanese Unexam ned Pat ent
Application, First Publication No. H07-249223 Patent
Docunment 3: Japanese Unexam ned Patent Application,

Fi r st DI SCLOSURE C]:Di%ﬁla\gll_]@ WENTIbﬂJ t he

processi ng cassetteée used In the manufacturing process,

the sybstrate _end face is placed.on a substrate

 coe N <pd thegrorshEng SsBIT e b e R edrpresy he

substrate is brittle, the silicon substrate having.the
substrase end fageiisrrdaced ongl subsizgse regeiy g nsEPLithe easpetigs and since the

docunent 2 or Patent docunent 3 allows the production
sikifonf dubsteatois brittley sheosili¢dmesubstiase hating thedufes cacututerensial shape

shocks, and starting fromthese point, the substrate

deBErdsddsin Pateht@scuaidat 26t PiBt Jocomens dlpwaahs piodactivitbf flaws or
rai ses dust, and the dust becones particles and nm xes

cﬂ(ijﬁkg &h thB SuthRten@iffoe R290 thdcks,Raa Qfﬁ?t%g?_fr&ﬂ%e%@ PofiR, thE sebstrate

ef ective magneti c recordi ng nedium Therefore, an

) ¢ . . . ;
SRS bR 5ok U008, BB epomes
OB BUSH NG ERUFLGHGH it BGoBre 1S SR RS reAT S
made of a brittle material, and provide a silicon form
magnetig geoprdiBg MEBITMhi ch can prevent dust from being

Therefore, an object of the invention is to provide a substrate which is not
substantially chipped or cracked on the substrate outer circumference during the
manufacturing process even when the substrate is a silicon substrate made of a brittle
material, and provide a silicon form of the substrate which can prevent dust from being
raised from the substrate end face and dust from being raised due to rubbing against the
processing cassette.

In order to solve the problem described above, the invention provides
1) A silicon substrate for a magnetic recording medium, provided with
chamfered portions between main surfaces and an end face of the substrate, wherein the
lengths of the chamfered portions between the main surfaces and an outer circumferential
side end face are 0.1 + 0.03 mm, and the angles between the main surfaces and the
chamfered portions between the main surfaces and the outer circumferential side end face
are 45 degrees % 5 degrees.

@) Asilicon substrate for a magnetic recording medium, provided with
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rai sed fromthe substrate end face and dust from being
rai sed due to rubbing agai nst the processing cassette.
wO 20608986 t 0 sol ve the probl em descri bed abovepCt/§r2005/017564
invention provides (1) A silgcon substrate for a
magnetic recordi ng medium provided wth chanfered
chR@Fdré®psitibas bR\ BerMbin satfaéacad aardd fiteef thef sabsray, wiiveein the
substrate, wherein the | engths of the chanfered

leRRhd 6f?ch§ cRELORADolilhs FReiwkef Whd AGRSsupAcksARd @HEMer circumferential

circunferential 'side end face are 0.1 0.03 mm and

.t he | es het n the nai urfaces chapt.er ed

St oernfﬁg sarﬁgﬁ\ﬁeéﬁg e %aﬁlg]séﬁif ceggﬁé?n%‘%g e %etslelp Tife
circunferential side end face are 45 degrees, 5 |

chgmfered portiony betwsen the arpin swéacenard the inner fiepaterqntial side end face
recordi ng nedi um provided w thchanfered portions

ard4s degsesrab degroed aces and an end face of the

substrate, wherein the I engths of the chanfered

(POr Ui RLFicBR LKA Hﬁgﬁh&%é&aﬁg WA As kATS¥th in (1), wherein
circunferential side end face are 0.1 0.03 mm and

thgﬁ:gllgi&% r?? ﬁ%é@&@ééﬁgf R(W?iloﬂs ﬁé%vfeé\f fhe n?ﬁﬁg s%\#]’cfcﬁg anﬁgr

por € Ml n surfaces an I nner
. .circunferential side end e are 45 degrees .5
cirgupptareatial iy end G apgh ] S8 Pt gpelss HetyfeR fhg main surfaces

recording nmediumas set forth in (1), wherein the o
andehe ¢tresnforfed tpgtiank atvece theppaini surfacdsand drerinné¢recineningerential side
surfaces and an inner circunferential side end face

endlfBcdlard 45 de@3ed WP dogrdeaingl es bet ween the nmain surfaces
and the chanfered portions between the main surfaces

(4gnd t’Flge éi@&g{suﬁgtféféjfg(};rﬁ et 1. bﬂﬁn@ﬂl@%ﬁﬂ?@s Rt forthan (1) or (2),

egree egrees. e silicon substrate for a

RS BB TR B R B s a3 o vhe
vi‘.ren\;r]ec({jl %o&g%sascrggsa}s.gct%nsofm m\{c\Gi%?n, are interposed between main surfaces and
chamfered portions of the substrate.
(5) The silicon substrate for a magnetic recording medium as set forth in (4),
wherein the curved portions are on the outer circumferential side of the substrate.
6) The silicon substrate for a magnetic recording medium as set forth in (4),
wherein the curved portions are on the inner circumferential side of the substrate.
@) A magnetic recording medium, wherein at least a magnetic layer is formed on
the main surfaces of the silicon substrate for a magnetic recording medium as set forth in
(5) or (6).

According to the invention, in a silicon substrate for a magnetic recording

medium, provided with chamfered portions between the main surfaces and end faces of

the substrate, the lengths of the chamfered portions between the main surfaces and the
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vi ewed through a cross section of the nedium are

i nter posed between main surfaces and chanfered
W@o00bi0sse of the substrate. (5) The silicon subSt/IEDes/017564

for a magnetic recording nedpum as set forth in (4),

wherein the curved portions are on the outer

oufdr lcGbivh R @fifal dlle ShdiRicO hret(TE L DUIBSirh ahe andl6y betiverbihk intudm
substrate for a magnetic recordi ng medium as set forth

surfnc gdé%]l,?ere;f'x?%'f ahs Grefolls Bl cBRt | 205 s@f&fgang&% dJufiper

circu he su strate magneti c

recardi ng nmedi ym wherein at | ayer, i
CiRRAR et S@ﬁsnfﬂﬁa% SR SR gt et 10 LG Suftheris SEbly
for a magnetic recording medi um as set forth in (5) or
pl48)l onAcubstritegpceivingtpart inwenodessing fassettesised othe manufacturing
substrate for a magnetic recordi ng nedi um provided
prvéess) a6 avithetedcipping oNtheBabumenerdacesaiun ts o slicokesithout

end faces of the substrate, the | engths of the

subftAid 584 R&h th n@Béd Qﬁlttig?%lrft Rk b LS Hiidt 24168 @iRdo rubbing

t heouter circunferenti side end face are 0.1 0.03mMm

aggﬁllgtt {8 glo%gss?%%&@tﬁtas cgt?sjego§ é&&%ﬁn%aa@%é ﬁ%oan?g%s&sqre

en thne nHI sur aces an

lC| rcugf e({entl al %g face ac[e 45 degrees

elimigated and prgdygiion Yigld can Be PPRIPYEG-5 st ably pl aced on a
substrate receiving part in a processing cassette used
in the manufacturing process, and w thout a chi pping
of the substrate end faces due to a shock, w thout
substrate craBRIEFIIESCRIFIpOYN OF dHE RRAWINGS and
wi t hout dust rai sed due to rubbing agai nst the
pr oCc €Figi INg aGa&ionhl eewidfa silivoasabwfatcdfef e nidguetiomgordiigonedium
recording nedia are elimnated and production yield

qug@mt}gnﬁdﬂar oved. BRI EF DESCRI PTI ON OF THE DRAW NGS
Fig. 1 1s a sectional view of a silicon substrate for

a ”‘E‘@tﬁgti $hoWsoRE gﬁer}getﬂg&i 'f&'ﬂxeasunng the radius R of the curved portion;

Fig. 3 is an external perspective view showing a processing cassette;
Fig. 4 is a drawing showing a condition where a silicon substrate is placed on a
substrate receiving parts inside a processing cassette; and
Fig. 5 is an example of a sectional view of a conventional silicon substrate for a
magnetic recording medium.
Description of Symbols
1: silicon substrate
2, 3: main surface
4: outer circumferential end face
5: inner circumferential end face
6: outer circumference chamfered portion

7: inner circumference chamfered portion



of the invention; Fig. 2 shows one the nmethod for
nmeasuring the radius R of the curved portion; Fig. 3
WO 2008/3008%d er nal perspective view showi ng a pr opEBS2065/017564
cassette; Fig. 4 is a drawi ng show ng a condition
where a silicon substrate is placed on a substrate
11 §@ftlevi Ng parts inside a processing cassette; and Fig.
5 is an exanple of a sectional view of a conventional
18hifen substrate for a magnetic recording nmedi um
Dgscrlptlon of Synbols 1: silicon substrate 2, 3: nain

%&ln%rﬁelcel}”gglpgn circunferential end face 5: inner

eren end face 6: outer circunference
cham‘ ered portion 7: inner circunference chanfered
portionll: franme 12: partition 13: substrate receiving
part BEST MODE FOR CARRYI NG OQUT THE | NVENTI ON
5 Her ei naf t SBEST MODPEFOR CORREING OLT BEHE INVENTION |

Fig. 1 is a sectional view of a silicon substrate for
a nmadgietinafteretherioventiomiddasoniteefd inldetailnvent i on, cut at
the center. As shown in Fig. 1, the silicon substrate
1 forrig, MRANREIiGhal 10 6H 1GlidoRdubsiatd for a magnetic recording medium
of the invention, cut at the center.
As shown in Fig. 1, the silicon substrate 1 for a magnetic recording medium of
10  the invention is a donut-shaped disk, wherein main surfaces 2 and 3 for magnetic
recording are formed on both surfaces of the disk, and an outer circumferential end face 4
is formed at the outermost circumference of the disk, and an inner circumferential end
face 5 is formed on the inner side of the donut-shaped ring at the center of the disk.
Between the main surfaces 2 and 3 and the outer circumferential end face 4, outer
15  circumference chamfered portions 6 are formed, and between the main surfaces 2 and 3
and the inner circumferential end face 5, inner circumference chamfered portions 7 are
formed.
The main surfaces 2 and 3, the outer circumferential end face 4, the inner
circumferential end face 5, the outer circumference chamfered portions 6, and the inner
20 circumference chamfered portions 7 are all polished into a mirror state.
In the silicon substrate 1 for a magnetic recording medium, the lengths L of the
outer circumference chamfered portions 6 are formed to be 0.1 + 0.03mm, and the angles
o between the main surfaces 2 and 3 and the outer circumference chamfered portions 6

are set to 45 degrees + 5 degrees. If the lengths L of the outer circumference chamfered

25  portions 6 exceed 0.13mm, the area of the recording region of the main surface becomes
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the invention is a donut-shaped di sk, wherein main
surfaces 2 and 3 for magnetic recording are forned on

whoedok/0s9sd aces of the di sk, and an outer PCT/JP2005/017564

circunferential end face 4 ig forned at the outernost
circunference of the disk, and an inner

Jow] drilutdregetipaéity @mdof RCifcroaded. Inciddirtbn0if thdengths &rof shedeuter
of the donut- shaped ring at the center of the disk.

cn@ﬁﬁff@ﬁg&e tc'ﬂﬁmf@ ?@8 BecotedthlRr 8ad Of ¢78nRUhe Kilicon substrate

circu renti a ace 4, outer circunfer ence

eng E?Cfeggéceod é)arst Itqosgagn%ge \ﬁﬁen lpfS%qSequ% rf?&]fe\éﬁﬁg c%ﬁ&teﬁm n

€ 1’ nner circurnferen end
face b, |nner i rcunference chanfer
o b PRBIeh & A OS B BT VAL SR poter GirfUerence
circunferential end face 4, the inner circunferentia

chemferedipertions 6 aee ssualler then A0 degrerse vden dhiasHiegnebpiite jsdipsised in

6, and the inner circunference chanfered portions 7
thapwcedsingakietthaek tiaptian andrliousiog of thetséliconrsubsimtesfromaod into the
substrate 1 for a magnetic recordi ng nmedium the

prb&R8&ih Sadset@f bdcbmeQhbMbothl drduht sitsRaR cubarirendtbrence easily
portions 6 are forned to be 0.1 0.03nm and the

bRBALERaRed $h WA HOA hPthg%.hngléHét&@&?ﬁlegnﬁﬂ JuidaRBd ah88 and the

outer circunference chanfered portions 6 are set to 45

e
oSO E S0 by RISASR ks, 5 B o pramer
area of t e .rei n of the main surface
p%@bﬂ%@b‘%"‘“ﬁﬁﬁ"&‘f g&@f"f‘yscannot be i ncreased.
In addition, i'f the Iengths L of the ou
Ci r cUkeeateree by shapingthe autsbelml@#§ree%et:@ﬁéll§ﬁﬁowtsﬁra'ieﬁaﬁ? a
0.07mm the silicon substrate end faces becone easy to

shelperagdesuiled abbve,shhiaubseate isstablp pbiced e thy subsiege tegeivingg part of
t he angl es abetween the main surfaces 2 and 3 and the

a ﬁr‘éﬁ:@s‘smgidh@s‘éﬁ@,%qmet sRamtepedibiototprevent chippiag dfittel sabstrate end
than 40 degrees, when the silicon substrate is housed

fa%:ﬂdﬁgll% SROAGERA RS @?ﬁ’l? tsﬁl?stra@‘ﬁ‘&ﬂ %tc'hﬂﬂ)e@ BArURIMIna prevent

e silicon substrate fromand into

dust raising caused by rubbing against the processing cassette.

Regarding the center of the siiicon substrate 1 for a magnétic recording medium,
the lengths L of the inner circumference chamfered portions between the main surfaces 2
and 3 and the inner end face 5 are not especially limited in terms of substrate strength,
however, it is preferable that the chamfered portion be as short as possible, and a length
of approximately 0.03mm is sufficient. The angles B between the main surfaces 2 and 3
and the inner circumference chamfered portions 7 are sufficient at 20 degrees or more.

Of course, it is also possible for the lengths L’ of the inner circumference
chamfered portions between the main surfaces 2 and 3 and the inner circumferential end

face 5 to be set to 0.1 + 0.03 mm and the angles between the main surfaces 2 and 3 and

the inner circumference chamfered portions 7 to be set to 45 degrees + 5 degrees.
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processing cassette becone unsnmooth, and the substrate
outer circunference easily becones flawed. In

wa@odisosweg i f the angl es between the main surfBCEIP2B05/017564

and 3 and the outer circunfefgence chanfered portions 6
exceed 50 degrees, the effect of the chanfered

por t ifRtBernforélQh tidiRdoneiibarde ¢ foraghetiasedoyding eedium of the
Therefore, by shaping the outer circunference of the

inié.u ltiigﬁ,od? AR Rl %/B%ﬁge& HO ARG AsfadeSL PP ande \Ritert he

rate 1s sta aced on the substrate receiving

) f ' - '
mﬁﬁé@qr&c&?ﬁfﬁ%@%ﬁgﬁﬁ‘%ﬁ. En%?%tfﬁ?ﬁ‘e&?&s@efﬁ{?%@é‘ﬁ% face
e to ¢ . th b ]
T A ey P L A A N

by rubbing against the processing cassette. Regarding

partiensowitit eradofs R hEmerd thaw ﬂ-%mwﬂl@&s than 3 myn.lgRetiewed
recording medium the lengths L of the inner

thidugh 4k @s-eadipnaifand medidnparetfoonad. bet ween t he mai n
surfaces 2 and 3 and the inner end face 5 are not

espeqabloyidingtht @frved pbRIOAS, Withouy bﬁbﬁiag at fhelcon@dof the silicon
owever, it is preferable that the chanfered portion

h
suggtbegec‘ n2fObf 2 ?ﬁﬁl@gﬁaﬁéﬂl %ﬁd Aot &SR rafing BRE ML RPFBbing

mMmis sufficient. e angles b between the main
surfaces 2.and 3.and. the in ' g
il £ BRReSing BBy B LSBT AR ARG i 6
course, it is als ossible for the lengths, L',of the
SuPFRSF, (b7 PUBPT A SR EhEs RRERAIS ACTITIPE IS LIBTSHNSRL  he
mai n surfaces 2 and 3 and the inner circunferential
end fHreecusvedpogonseyith aragius of §.( mmythrapgh ¢ Ay yheayiewed
bet ween the main surfaces 2 and 3 and the inner
thedughwndresseaciionodfahd medohnpard applisable tooalbsiligmt substratés with
degrees 5 degrees. Furthernore, in the silicon

variths 5izad, Budl irf PdrticulhR eiefuirfedpReIMRiafge flativel foraf subkteate with a
i nvention, at the intersections between the nmain

di%%{e?‘&ie@.s tﬁg%h’s ‘gr;ﬁich%ge outer circunference chanfered
portions an t%e I ntersecti ons between the outer

Herein, a method for measuring the radius R of the curved portion is described
with reference to Fig. 2. First, an extension of the main surface is drawn, and the position
at which the extension separates from the curved portion is defined as a starting point A.
The position of 10 pm from the starting point A on the main surface is defined as point B,
and a position on the chamfered portion at 10 pm from the starting point A is defined as
point C. A radius of a circle O passing through the three points A, B, and C is defined as
a radius R of the curved portion. When this radius R of the curved portion is set to 0.01
mm or more and 0.3 mm or less, the corners of the substrate can be prevented from being
chipped. When R is less than 0.01 mm, the angle is so steep that the curved portion is
weak against shocks, and in the case of handling or collision, the curved portion is easily

chipped. If R exceeds 0.3 mm, the area of the main surface for recording data becomes
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circunferential end face 4 and the outer circunference

chanfered portions 6, curved portions with a radius R
wo@bkoomsm®sd han 0. 01lnmm and | ess than 0.3mm whenPET/ER®0G5/017564

through a cross-section of tjje nmedium are formed. By

providing the curved portions, wthout chipping at the
low OTHe@d5re0thid B@08 plefaale subst rate made of a brittle

mat eri al and w thout cracks or raising dust due to

r ubbi 'I%Qt GRS £ hBﬁQﬁE ﬁﬁ' sfiftof 386Rlatefor WieipBBiC feBSrding

dust ecdones particles and mxes in the substrate, the
nber, of defectiv ecording nedia is
m? &Igaap}:?]cesmﬁgv%sge@g‘?{a S%:!rr}i’e(?/vlth a radius of 0.01mm
t hrou h03 nwewedIhr Cr 0oss
t e SR SHETEDBrRaY e vied) 1A Prafist BE RSy Hsed in the
Wi th various sizes, but, in particular, the curved
progsss olmenufaciuring silieon sbpisatesios megnetic recaring mediz Ahst er
of 0.85 through 2.5 inches. Herein, a nethod for

pro®asihg cagettehd) todwiused I the ptdmesscnfmqummngdhe pidicon substrates
described with reference to Fig. 2. First, an

fo??hbgﬁb%ic%bdi’&\rxg Aedietis préwidddagieh b suthibamet, pa@dittbris he inside a frame
posrtion at ich the extension separates fromthe

llctH{it\ﬂg thaBO 5{ fe gi'ﬁ dnd sﬁ%e'dqg&{ aafsc>dsab hoiked s‘i’l‘iﬂoﬂtsuﬁstra_{é%%y

position o fromthe starting point A on the
ur f.age

oo T BASIA T Y TR Syt e e By Betpe phidea B,

A is defjinped as 0|nt 0 C in
SubHFRLERC G T8 Asofifaonhe Rottgme becheln fgrRrnili?a a2, "

radius R of the curved gortl on. Wien this radius R of

the digvethopseistanin whish siligop sphstiig bfor ggnagnstigiragomiing

mm or |ess, the corners of the substrate can be
mpdiamdas pded omasitsimtg retwiyipg gartdNieof Rprogessimgsassetier A5 shown in

mm the angle is so steep that the curved portion is
theEiglireathisiicon StBstste 1 fAd mdpntlierecaskngmediantik isagposted by a pair

collision, the curved portion is easily
of substrate receiving parts 13 and 13 at points of intersections S and S between the main
surfaces 2 and 3 of the outer circumference and the outer circumference chamfered
portions 6.

During manufacturing, the silicon substrate is frequently put in and taken out
from the processing cassette for each process and vibration is applied during
transportation of the processing cassette, so that there is a possibility that the silicon
substrate outer circumference becomes flawed or chipped. Therefore, in order to prevent
flaws and chipping of the silicon substrate outer circumference during manufacturing, the
substrate receiving parts and the outer circumference of the silicon substrate must be
shaped so as to make smooth the putting in and taking out of the silicon substrate and

stably retain the silicon substrate.

Based on this standpoint, as a result of consideration of the shape of the silicon
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chi pped. IfR exceeds 0.3 nm the area of the main

surface for recording data beconesl ow. Therefore, this
w0 20060080986 ef er abl e. Next, a nethod for housi ngp¢I®@2005/017564

silicon substrate for a nmagngtic recording mediuminto

a processing cassette is described. Fig. 3 is an

suggifa% r RRLERGEhdeY & Wis T thi 1B ABELSE0. M. 6RAHEbE BrelcRamfered
e used in the process of manufacturing silicon

substrates for ymgnetic recordi ' T

POFHYS Q8RS ﬂ&ealgglélt#@g‘ieﬁ and %Beeouu%re cl[lﬁ{#%r ecepe?lgcf%cse pndgangles of
manuf acturing the silicon substrates for netic

45rc@gtﬂee|¢r$9degf—ﬁg9ﬁ hetwsep theunaia guriages and g AjamIed portions between
partitions 12 inside a frame 11 that is nade of resin

thamndirsduafaed dndkke autbodtcuaderastidl @nth farsovesé theguost preferable.
substrates by propping themindividually. The silicon
substpah&encE, 8t WassIes fdind BigitNgorRl prefethbb a subied paition with a
receiving parts 13 provided on the bottons between the

ra@ﬁ% éft' 6.0 PR ddmorsia8d 16ks SRAWS3 BmSh AL iftekfbstdb&vedn ﬁie'rhéig n

rate 1 for a magnetic recording nmediumis place
oh a sybstrate.recei vin ar i
suffedapt B S8 SR O R e hor Bl 360 81iBth substcte
substrate 1 for, a nmagnetic recording ne?i g1is
suppdh Peder k3 obiain silicom sybsieats with ap apgle ¢f ﬁé pEPesT § gegrees
and 13 at points of intersections S and S between the
betwéen theinfacesfagessamd tBe ciamfredgortéms betveagnitler mainesupfaees and the
the outer circunference chanfered portions 6. During
ouf@bircaaFarEntHg side lad Sick] fopBxAnils thatiticossubseata éggroyndby fitting
in and taken out fromthe processing cassette for each

a %ﬂérﬂ{sﬁﬁé ndalinl 85 8¢ c08btdif a??weie%'&ﬁrahgﬁ Jru8uRPRES Al5i RBrees

! e_ pr ocessli ng cass_et_t , SO that there I1s a

wBiS B o SCH eSS | awed or chi pped.  Therefore, in

order to prevent flaws and chipping of the silicon

s ﬁ 2st1n arder du obtping sikicon subetrate thathasrag argleurf4otdgeresy = S5 degrees
bettween the main surfaces and the chamfered portions between the main surfaces and the
outer circumferential side end face and curved portions with a radius of 0.01mm or more. .
and less than 0.3mm interposed between the main surfaces and the outer circumference
chamfered portions, for example, a stacked body of silicon substrates formed by stacking
a number of silicon substrates via spacers is used.

The spacers have a disk shape having a circular hole at the center like the silicon
substrate, and when fitted, the end (side surface) of each spacer reaches 0 to 2 mm
(preferably, 0.5 to 2mm) inward from the edges of the outer circumference chamfered
portions of the silicon substrates. The thickness of the spacer is preferably 0.1 to 0.3 mm.

As a material of the spacer, a material softer than the silicon substrate, such as

polyurethane, acryl, plastic, or the same material as a grinding pad to be used for
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substrate receiving parts and the outer circunference
of the silicon substrate nust be shaped so as to neke
WG pmenbooghe putting in and taking out of the sPET/EE005/017564
substrate and stably retain {she silicon substrate.
Based on this standpoint, as a result of consideration

orlirdgie prfahse Of the sili consubstrate outer
ci rcumperence it was found that |engths of 0.1+0.03

M Ok ehLHALH GIcBHhf n#}eﬁée' e QEUNESBY Bﬁsﬂ@dd"su%b&it@sﬁﬁ $round

and the’outer circunterence end face and angl es of

bychHanE e eadyon poner ot asanora fareheEiip e B ERfq fprees :

outer ci rcum‘ erential end face were the nost

 degrest.condithen ti Sufirthesmebished with asishy so found that, nore

preferably, a curved portion with a radius of 0.0lmm
or nisthapdlishigsbruklga ofliddncahbsish mtitrpdismdtebef 2Kkte S0Ranm
mai n surfaces and the outer circunferential side

andRPIFAIGS BeblRREd bR&Rs Bladk BE pSlyhintderbasetbAberairth d fibep diteeter of
to obtain a silicon substrate with an angle of 45

dth
S L SRR e v AR
g|u|t Ie(r:"lgﬁé ¢ ng{ur‘%ﬁ)g 1%12&1% I(')ugﬁ Igrgss]pé‘%gam;t%e Sitt }cﬁmférgﬁce of the

I'ng a grin ston

sy s S adgn YO0 i lg‘ﬁ‘ HALAGE it 1 the E3ntac
substrate. In order to obtal n a _silicon substrate that
surface betwaenmythe ovter sBcgafsranss of thegdlifonsybsiistapasked hadygd the
surfaces and the chanfered portions between the main
pdlishing besshathe cyhmdrinat bruske isroowvedarpeandi deiwngd grolisintdhe foates
and curved portions with a radius of 0.0lmmor nore
cirfichfbRiGal lehd face o3 B dildoRr sabsfesbehilectde silioen Bibstrate stacked body
surfaces and the out er circunference chanfered

is %’%{eh P80 E;In? an rre hﬁdn&l BhRk ket 700 16 'ld)O(Pl‘f)Eh in the opposite

strate y stacking a nunber of silicon
dlrec%on,rveltleresby clu?veS Hiors v'vﬁh H5&f\s of 0.01 to 0.05 mm at boundary contact

points between the main surfaces and the outer circumferential side chamfered portions

are obtained.

The silicon substrates that have been polished with the brush are cleaned by
water and the main surfaces thereof are subjected to first polishing.

The first polishing is for the purpose of removing defects and a distortions
remaining after the above-described machining.

The first polishing was performed by the known in-line polisher, and a liquid
(colloidal silica + water) is used as a polishing liquid, the load is set to approximately
100 gf/cm2 (0.98 N/cm? (relative pressure)), the polishing removing target amount is set
to 30pum, the revolution of lower surface plate is set to 40 rpm, the revolution of upper

surface plate is set to 35 rpm, the revolution of sun gear is set to approximately 14 rpm,
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The spacers have a di sk shape having a circul ar hole
at the center |like the silicon substrate, and when
w0 pdobeshosd he end (side surface) of each spacerpCBaRNEH17564
O to 2 nm(preferably, 0.5 tg 2nm inward fromthe
edges of the outer circunference chanfered portions of
anti IR BVbIUEOR 0B iEhalHe@Sis sdihte apftogitiasly 20frpmhe spacer is
preferably 0.1 to 0.3 nm As a material of the spacer,

a Mabgllg lcoﬁ Qb Riatds Qf’e&luh%d WitH wAer Sidahi BltRe se‘éHﬁchpéliishmg

polyuret ane, acryl astic, or the sane material as
d,.to be used forgrlndlng is preferable.
Stelﬂ?gefrh tﬂgt x@cﬁp@nge *Peunference of the stacked body of
silicon substrates.is ground by fj n ri one
machi HePobishing C?lefh%fmsaagfﬁheaseﬁ? lshipeAsdinish °§d‘§Pg ?r@ thata
degrees 5 degrees, and then ti is further polishe
liquid €coHoldalisilica Awatersis pogd astri prlishingdiquida theylpadhig rsptclaght such as
brush with a dianeter of 200 to 500 mm and spirally

apipPaXimateBdl (or i e®. ogalemd {refatilvy ardssize D.abe goliishing remaiving target
a fiber dianeter of 0.05mMmto O0.3mm and a fiber |ength

L]:&lstéet O%m.uﬁe RvBiRioR I Yowks @ factlfte /det 5140 b, the

shlng 'S pressed agai nst the outer

i|
AT P P o 63 T B o
S TSR S L R 1™

brush, the cylindrical brush is noved up and d t? .
pol i Shhe silécos pubstrasess afirites wepndipolishingrsicre a@fsoﬁlf%ﬂn cleaning

silicon substrates while the silicon substrate stacked
tahloolyf d reeutral detterdersts pue® wagemy punel waatee +dPAi(isdpiopyl alehedlandsIPA
rotated at 700 to 1000 rpmin the opposite direction,

(svaaﬁf&%up&ﬂmeﬂupaéddeaw ultrdsbnia waaes.us of 0.01 to 0.05
nm at boundary contact points between the nain

sur f apgsy ﬁinetaggve?&'és@ﬁbé‘d protitt&r £5licah sisHite FhadmagRdic

portions tal ned

recording medium is obtained in which the end faces and the chamfered portions of the
substrate are mirror surfaces, the angles between the main surfaces and the chamfered
portions between the main surfaces and the outer circumferential side end face are 45
degrees + 5 degrees, the lengths of the outer circumference chamfered portions are
formed to be 0.1 + 0.03mm, and furthermore, a curved portion with a radius of 0.01lmm
or more and less than 0.3mm is interposed between the main surfaces and the outer
circumferential side chamfered portions.

The substrate, even made of a brittle silicon, for a magnetic recording medium is stably
placed on substrate receiving parts in a processing cassette, and without chipping of the
substrate end faces due to a shock, without substrate cracks from chipped starting point,
and without dust raised due to rubbing against the processing cassette, the cause of

defective magnetic recording media is eliminated and the production yield can be



10

15

20

25

The silicon substrates that have been polished with
the brush are cl eaned by water and the nmain surfaces
w0 besesvsar e subj ected to first polishing. ThePdT/IR005/017564
polishing is for the purposepf renoving defects and a
di stortions remaining after the above-descri bed
i gni ng. The first polishing was perforned by the
nown in-line polisher, and a liquid (colloidal silica

+ WAl hod SultSRd f”ﬁie%'ggzgh 'gs?t?b'éﬂ%% ﬂ?k S adnetidt@cérand thédium

set tO apprOX|naPe y 0.98" N cnR (relative

rressure)),, th ol i shi.ng, renovin a i
oifes s et et atSraipe shE BP el b fodt 0P ke £6; grample
set to 40 rpm the revol ution, of per surface ate
a spytterng appagHus; pigrMorkase layer, eNelidu naagRene, ayer, %‘?‘L%Fa%“
approximately 14 rpmand the revolution of internal
hydeide pisecsiot layer agefomxddnntoadey, 2d a pemluorppoly¢therdityid lubricant
substrates are cleaned with water and sent to the
la%_&ﬁ@ﬂﬁm_ﬁ@ Ibiy 3l thettiodpwhéreby a ifagnétia stordnigirséding isolpined.
he polishing conditions of the second polishing as
fi ni Y gROhSivie Je @k ding Rldivtn bf Meiish chfioh tivis @Btairkid| ihe angles
water) 1s usSed as a polishing liquid, the load is set
L i ght C j : . . R ;
be{\;ve n the ﬁﬁ?ﬁs@ﬁw% ’ Ig %r%lu}f réc%g?lg% 'iaﬁlg?s dnfl-188¢ d portions

Ve press polis movi ng target

amount is set _to 5 the r.evol uti of | r surftace
ORI SV Eor A5 S P S R B MAT  fr 45 Q6frees £
surface plate is set to 35 r?n] the revol ution of sun
dageees, and thelengihs af freputersitewyierence shamiged partions are formed to be
revolution of internal gear is set to 29 rpm The
0.3+ 0.03MmS sb it tit @fagnedid Reordig rhediomcnd dhdesdnidrie sitbsipate do not
are soaked in cleaning tanks of a neutral detergent,

PRI o U55 ARLn AGERC fyl  oe
prg?%/q%%b ﬁl@ rﬂg%?e?lgxtpg %fl%l Fool\él%h}glgﬁ’glp% zg S%cgsrs&(‘gec%%%ﬁe isaprevented, so that
it is effective for preventing errors during recording and reproduction and magnetic head
crash during recording and reproduction.

(Example)

Twenty silicon substrates with a diameter of 27.6mm (designated: 1 inch), an
inner diameter of 7mm, and a thickness of 0.381mm were used and subjected to
first-stage lapping, the second-stage lapping, and inner and outer circumferential end face
grinding, whereby the angles between the inner and outer circumference chamfered
portions and the main surfaces were set to 45 degrees. Thereafter, the outer
circumferential end face was polished by the method shown above. Namely, one-hundred
silicon substrates were stacked via spacers made of polyurethane with a thickness of

0.2mm, the ends (side faces) of the spacers were set approximately 1mm inward of the

edge of the outer circumference chamfered portions of the silicon substrates, and then the
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recording mediumis obtained in which the end faces
and the chanfered portions of the substrate are mrror
want/amess the angl es between the mai n surf acesCEIR0GSR7564
chanf ered portions between t{g main surfaces and the
outer circunferential side end face are 45 degrees 5
stabked bedy whhpollshedivith adirushhAs chet rlishing Guishes eylirdrical brush with
chanfered portions are formed to be 0.1 0.03mm and
a &ibRE LI EmnParkiipyaty RApIbARA bisdd rﬂaJeQﬁLgHEfaﬂﬁd@b&t@ggibers

or nore and less than" 0.3nmis interposed between

Wil BpSHELAGER oAb Sy A BEL: A UFSSEERL lea ST cvindrical

ere ortions. ven m

pelihine pshnascerosied sty IEPUre CHP UGPSR AL 06 G suBsrate

processi ng cassette, and w thout chipping of the

 stagkpd bedy, andnédile apelishing:ligyd avas supnlied\ip thesontastpuface between

cracks from chi pped starting point, and w thout dust
the aiteedircluafetence ubthie sijicag aubstratetsteeked badyssidrihe pelsshatg tepsh, the
the cause of defective magnetic recording nedia is

poHishifil badsBOv o ¥ddaupind dé 0/ini to olistethe oa@n cihainifereavieend@aces of
both surfaces of the silicon substrate for a magnetic

thé SiFiebsl bt trares Wil R iR duBsiratesisdiled B6d 2 RAY Fotated at 60 rpm and
according to a conventional nethod, by using, for

terj I .
Sl SR 000K 4 8 1 B Gl ety
otective layer are forned in order, and a .
thp Byt SN bTTRen the S PR ET et gPIET cfurplirepial gy face
a dip nethod, whereby a magnetic recording nediumis .
werstiaimasiinta uryadeparaeiise Fusharmerss Hrsh goligumng gadohe serond polishing
i nvention thus obtained, the angles between the main
wengrappli@btolthe imatn swafyoes; imbereby silidomsubistrgtes foramagnetierecording
chanfered portions between the main surfaces and the

medih S¥er€ masuiatareInt i al side end face are 45 degrees 5
degrees, and the lengths of the outer circunference

chant eraehiRo tHel tRRSty iR oh ABREtcs kS btained, the state of damage and
the condition of dust raising on the substrate end faces were investigated by applying
vibrations that simulated housing and transporting the substrates in a transportation
cassette.

The dust raising test using the transportation cassette was performed according

to the following procedures.

1) Housing the silicon substrates in the cassette and packing it by attaching thé top
cover.

2) To simulate transport, moving the silicon substrates toward the bottom and the
ceiling of the cassette 10 times each.

3) To simulate attachment to and detachment from the cassette, putting in and taking out

the silicon substrates from the grooves of the cassette 10 times.



0.1 0.03mm so that the magnetic recordi ng nmedi um end

face and the substrate do not substantially crack,
walzmt/030a86si ng from the magneti c recordi ng nediRCm/E2005/017564

face is prevented, and dust {aising due to rubbing

with a processing cassette is prevented, so that it is

ef f ecAftatefidfishingtheseeprbeessesdil ), §2)5 anki(I) e seaeosfdianggeaonl the

reproduction and magnetic head crash during recording

suBEt?até B R PEHGIn ffncdsE¥ ANk &ed BYRIHs¥rv g the SubsErie Thil #cRS with an
a dianeter of 27.6mm (designated: 1 inch), an
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econd- st age | d innner and .outer
ot ecnatier o B o PRl R olFShprets ot g the

bet ween t he |nner and outer circunference chanfered
subgirate owisT elrppmiBEENAes WasneasHeE PYWSINE abptics] misroseepce £he

Thereafter, the outer circunferential end face was
measiiesined Nay peitiermedttyabsevingrthe bvanty sutstratey and comparing values

one-hundred silicon substrates were stacked via
olzgined by dividiag tHe qoahted hainbamnsl partidlescbyt the alin®es(205 of substrates.

0.2mm the ends (side faces) of the spacers were set
TIRRPt&Yit iRl &hywh mavwar d of the edge of the outer

circunference chanfered portions of the silicon

substrates, and then thestacked body was polished with

a brush. As the polishing brush, a cylindrical brush

with a diameter of 300 mm and spirally inplanted

bristles nade of pol yam de-based fibers with a fiber

di aneter of O.lmmand a fiber |length of 5mm was used.

This cylindrical polishing brush was pressed agai nst

the outer circunference of the silicon substrate

st acked body, and while a polishing liquid was

supplied to the contact surface between the outer

circunference of the silicon substrate stacked body

and the polishing brush, the polishing brush was noved

up and down to polish the outer circunferential end

faces of



the silicon substrates while the silicon substrate

st acked body was rotated at 60 rpm and the cylindrical
w@olocekiong brush was rotated at 800 rpm i n t hePOPPERBOYE 7564

direction, whereby the boundgry contacts between the

mai n surfaces and the outer circunferenti al
T46lq forned into curved portions.

end face
Furthernore, first

pol i shing and the second polishing were applied to the

e T Sur faces;
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a transportation

ng’-%md transporting the
cassette, The dust

Qompkaiyet est |
performed accg

exhl@pRi Ng the si

sing the transpor
rdi3ng to the foll
i con substrates

f ati on cassette was
ow.fig procedures. 1)
n the cassette and

packing it by |attaching the top| cover. 2) To sinulate

transport, Toving the Siticon substrates toward the
bottom and the ceiling of the cassette 10 tines each.
zé To sj.mul atel ttachment to and detachnment fromthe
QUBHERVC G¥MA ' Hg i n and taking out the silicon
substrates fromthg grogves of the cassette. 1 .
ti med ONCPRPANISOR; & Fﬂflﬁ@n s 39%}? Sodkt (g ang{és)betvzgeg the main
(3), the state of dammge on the substrate outer,
sucfacesioffley samesesubsizate ahinche example padihgichamiaied RerHeRy Wete set to
end faces with an optical mcroscope, and the rate of
2Xxddgpdeis agd efe dhathfiered portion dengiis were setitd §aned wasralso evaluated in
addi tion, the nunber of generated pol ycarbonate

thB3rht AlaBRer?PhLREAR dfehiBBEellécPdhoM ih Table 1.

From these results, it is proved that, in the case of a silicon substrate made of a
brittle material, the substrate becomes a substrate that is not substantially chipped or
cracked on the substrate end faces by setting the angles between the main surfaces of the
substrate and the chamfered portions to 45 degrees, dust raising from the substrate end

faces can be prevented, and dust raising due to rubbing with the processing cassette can

also be prevented.
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substrate outer circunferences was neasured by using
an optical mcroscope. The neasurenent was perforned
wyooehsmwsa/i ng the twenty substrates and conparPamJIP2005/017564
val ues obtai ned by dividing fighe counted nunber of
particles by the nunber (20) of substrates. These
results are shown in Table 1. Table 1 (Conparative
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same manner. .The results of this are al.so shown |n
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case of a silicon substrate nmade of a brittle
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not substantially chipped or cracked on the substrate

outidirb@atsediial sige thdthct bR (Rhgl0ets natand anglehibetwadmthe main
surfaces of the substrate and the chanfered portions
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yield can be inproved. CLAIM5 1 A silicon substrate for
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and the inner circu erer&t' al side C
portions between the main surfaces and the inner circumferential side end face are 45

degrees 5 degrees.

3 A silicon substrate for a magnetic recording medium according to Claim1,
wherein the lengths of the chamfered portions between the main surfaces and an inner
circumferential side end face are 0.1 + 0.03 mm, and angles between the main surfaces
and the chamfered portions between the main surfaces and the inner circumferential side
end face are 45 degrees i 5 degrees.

4 The silicon substrate for a magnetic recording medium according to Claim1 or 2,
wherein curved portions with a radius more than 0.01 mm and less than 0.3 mm, when
viewed through a cross section of the medium, are interposed between main surfaces and
chamfered portions of the substrate.

5 The silicon substrate for a magnetic recording medium according to Claim 4,
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