DESCRI PTI ON SI LI CON SUBSTRATE FOR MAGNETI C RECORDI NG
MEDI UM AND MAGNETI C RECORDI NG MEDI UM Cr oss Ref erence

wo o00Res4ated Application This appl ication i s anPCT/JP2006/318471

application filed under 35 U . slc 111. (a) cl aimng
benefit, pursuant to 35°U.S..C~ 119 (e) (1), of the

A-flllng date of the Provisional - Application No.
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160/ 723,953 filed on Qct oberpBSCREODEON pur suant' to 35U

.S .C. 111 (b) . Technical Field The present
invention relates to a magnetic¢ recording nmedium . -
MAder s3pIcas aUBSTEAﬂEnBORHﬂAQMEThCaRE@@RDIMGdMEDIUM AND

el ectroni c devi ces (ﬁg £ sg SthersepIu@dnd a
" silicon substrate SW@%M : : ate in

‘the formation of the magnetic recording medi um

Backgr ound fyd R%%%Aae Y mltateod%wlqm%nof
vari ous technoI%%g_ he record qicapa0|ty of

magnet i .c T Qfet\HQ?e iigag o é@r lilcetaded lllet"ii under 35

par ty aular s neagret Icqasilnﬁeﬁ; palied tgr @u&rsluraeﬂtpeld 385 U.S.C.

til d f
mera (] 111 bt TGy SRRy T e YdedoRg

denszx;tga,lcfarmmryemf te:o)M@aar,,%z%mflareel roeq Wictedbetro ehe 2005,

further develo f I at a higher density.
For e%fasrﬁﬂ s éjgegs rd;s.u‘lcte %Jfrl 1:1(% devel opment of

.notebook-ﬁqumwlscfhadld:orrputers it is desired to
provide sl ﬂ‘g&‘%}er{t S b e Via ”Q(\a%%\é't%s

and 't hus |t

" esired to provide a snm '
nagrr@tqq:rdmmmdﬁgmmmdﬂﬁywp@éf @sof resording meddum in a

i ORRY-4anBIdY AULIRMNG R VIRUsS! QA LR IITRAML otMiZ®) , and . "
recently, “there i's a tendency to utilize ultra-snall

e et i ISRTLr AR TR G GAR IR SRR A 6h SEREe 10 the

and fintaadilch 18651t eRIbtdion g sy icanTy Iddmmfore ‘an’

‘ aI um num aIIo subst.r te, an al um num -
kd/roundS a(: o

Recently, w1th the development of - varlous
) technologles,‘the recordlng capac1ty of a magnetlc
'vrecordlng device has been 1ncreased " In partlcular,p
-magnetlc dlSCS, which are pr1nc1pally utlllzed as an .
external" memory for computers, are 1ncrea51ng in both
recordlng capac1ty and recordlng dens1ty, from year to
year, and are requlred to be :further developed for
recording at . a higher den51ty. For example; "as a result
of the. development’of notebook-type pérsonal computers,

it is des1red to provide small and impact-resistant

recording devices, and thus it is also de51red to prov1de
a small magnetic recording medium capable of recording at
a higher density and having a resistance to impact. More
recently, there is a tendency to utilize ultra-small
magnetic recording devices in car navigation systems and
portable music reproducing systems.

Heretofore, an aluminum alloy substrate, an aluminum
alloy substrate having a NiP-plated surface and a glass

substrate were utilized as a substrate for the magnetic



all oy substrate having a Ni P-plated surface and a
gl ass substrate were utilized as a substrate for the

wOoregnesd7¢xy ecor di ng nmedi um However, the al um neam/at2bay318471
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substrate has a poor wear resi stséance and. wor kabi | ity
and, to.overcone these drawbacks; The substrate is:
further subj ected to a NP plating. The. N P-pl at ed

al UNigte AN YeRIRE.F Mowesal,easiel 1pmdduse aqub\yatsubetrate ‘
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thefleld of substrates -for gnetic recordi ng
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substrate ca VVI t hst and t he red%ﬁl on of tbhl ckness
of hé TR rLavETad ™ & SN &ePday eafﬁ df CEHELDY
WBIghmmhhﬂﬁﬁmﬁlandeamol@ud&h@rﬁhblmelnﬁothén@l$¢ocess1ng,'

dur| n speed, ratatign., . addist t?:'}e utp h'é'a@i!nﬁ of the.'

req “ed ]I |ncrease]Tyh & °8C6Tdi ng ‘den

a h|sgih>_sftetcacnail ng density, the flying he| ght of t he
vnagnet'cgﬁﬁg%r qggﬁﬁikﬁes% ks @by %%g%%gﬁ%t&%cordlng

. recordin
‘and dey igesai ﬁ'—htem fre trqoﬁllrr@&’uﬁloe@aﬁ’ﬁafnelcﬁéné@@ét rate’

I's.Teduced to a very di st ance

of thg /RaRBLiE IIQC %ﬁﬁ:‘r{‘%s”%d iR st\ierfylefslsatsos WeRAtashe -

a.mrror surface. and has a small” surface rou

Nor GHRBEEARE 7 TR Teh S e FEUCS LocR Tad he. thickness of

M CrtOreS Gidsthiese rﬂeraOFIletsS.lla:n@ﬂ heel irkelucaien efotae: welght
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def QAL U 1@ AP U1y AFPEERNA o OiGh
recordlng den51ty, the flying helght of the magnetic‘ ‘.
head, above the substrate of the magnetic recordlng -
medium, is reduced to a Very small dlstance,'and to-
: attain thlS, it is requlred that the substrate of the -
.magnetlc recordlng medlum is very flat such as a mirror
surface and has. a small surface roughness Moreover, it
is requlred that defects such as: mlcro scratches, micro-
pits and the llke, are removed as much as. p0351ble from a
surface of the substrate. ' o
For an ultra-small magnetic recording medium, it is
desired that the substrate is thinner, is resistant to
deformation during application of an external force, has
a flat surface and is made of a material capable of
easily forming a magnetic recording layer.
Thus, a suggestion has been made to use, as a
substrate for the magnetic recording medium, a silicon

substrate which is widely utilized as a substrate of a



a flat surface and is nade of a material capable of
easily formng a magnetic recording |ayer. Thus, a

waapgestreon has been nade to use, as a substr arEIT/§RI006/318471

the nagnetic recordi ng nedi um _a, silicon substrate -
which is widely utilized as a substrate of

- aseni conduct or device (see, for exanple, Japanese

‘UnexaiiireshRpitt duwhldecatseen (flé&k@k)amtﬂae 6-06paBeke.
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thus silicon . is preferable as a:. %bstrate
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hea rrust e operate ose to the-d
as rMsvsrsaomec,r, e s salige HEwasTt §e@|¢1ézeéi| &¥e thisi @Nﬁéﬁtrate is

of thendiese ant headaddhad an ot eqlahtee%ﬁ Bf the
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the tﬁ%grh ta'cf: n{ues(torb% rggca%lsec’op%r\glt%% %rn%a a%Xth_%%% to the dlSC' |

-as poss1ble In the absence of such a close allgnment of

"h_ the dlsc and head -there. arise troubles in hlgh speed

recordlng or reading. and in hlgh density recordlng

such a case, the dlstance between the disc¢ and the head i
'.for stably flylng the head without contact w1th the»head.

is called an "avalanehe point". Defective signale will,
r‘suddenly 1ncrease "when' the flylng ‘height is lower than

the avalanche p01nt o - -

In the magnetic recording disc, a wide area extends
to an outer peripheral portion, if possible, is utilized
to increase the recording capacity of the disc. However,
in comparison with a data-carrying surface, an outer
peripheral portion of the disc has poor flatness, and
many improvements have been applied to an outer end
configuration of the disc (see, for example, Japanese
Unexamined Patent Publication (Kokai) No. 5-1290365).

Recently, the flying height of the head has been



to an outer peripheral portion, if possible, is
utilized to increase the recording capacity of the

wa@le@e/n34dsvever, i n conparison with a data-car rgETngP2006/318471

surface, an outer peri pher al po;%ion of the disc has
poor fl atness, and many i nprovenent.s. have been applied

.- to an outer end configuration of the disc (see, for
‘exayrangl JkMEXﬁﬂﬁmﬁéuE&mentrBdhbedatbomeply to.the
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As a result of concentrated'study, the 1nventors of
hthis appllcatlon have found that controlllng_of the'dub—

off values 1n an outer side area of-the“data—earrying

- _surface of the 51llcon substrate to a certain-level iS" B

o very effectlve to attaln the above objects and based on . .

this flndlng, the present invention was concelved
. In one aspect thereof, the present invention =
_vpr0v1des a silicon substratenfor a magnetic recording
medium in»which'the,substrate—haS'a ehamfered surface
between its data-carrying surface (surface) for formlng
layers including a magnetic layer and its outer
peripheral end surface (straight surface), characterized
in that the dub-off value at an outer peripheral side of
the data-carrying surface is not more than 120A and
wherein, when a first position (A) is a point on the
data-carrying surface radially and inwardly positioned
Imm from the outer peripheral end surface of the

substrate, a second position (B) is a point on the data-



provides a silicon substrate for a magnetic recording
medi umin which the substrate has a chanfered surface

W(bﬂtowemmts data-carrying surface (surface) fBCT/JP2006/318471

form ng layers including a magnetic layer and its:
outer peripheral end surface (‘'stYai.ght. surface)

"~ characterized in that the dub- of f val.ue at an outer
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‘per |q®ma"yﬁlngSIsdﬁ~Mcet fte&at]ﬂ-wandyumgramdrlﬁzapeaﬁumbd further ‘
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DOSLGHé“bér@eﬁHYEuﬁéﬂtﬂﬁﬁe wﬁ&%vk%%dde%Lc%rrylng surface and
perpendicular line is dropped to a straight l'ine (A—B)
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posigdreridculaa tihined waasi tihen st@hiighta 1@ient(A-B), the dub-
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surf%#(,fg rkﬁ (SJsfats SRS BRI 6’& nt 8&a§i‘| n@q“ance :
t he (xn:er—pendlhsﬁuamri ithe’ wihtirdt Ip@sattuaxngmc amel- tAeBfourth - -
t he du ff v e is defined as the maxi num val ue of

t he Fi%s ance(l'lé H) bet ween the third position (O : :
and the flourahe podiitdaon sulstrate, tee & mae@ﬁate@ogtelcatrelmg '
for n?edmm%tacfomw daaﬂ&f{sequé@eaecq&ldﬂaaeﬂoe the s |

present 1 nventian, IS pre erred he out er
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:magnetlc recordlng layer applled on the data carrylng
" surface ‘of the substrate ' , . _
Us1ng the SlllCOD substrate for a magnetlc recordlng
medlum or -the magnetlc recordlng medium accordlng to the'
: present 1nventlon hav1ng the above described N A
: constltutlonal features, it becomes p0851ble to obtaln a‘
small and sultable avalanche point. According to the -
nlnventors' findings, the reason is con51dered to. re31de_
in the follow1ng p01nts _ _

That is, in the prior art 3111con substrate for a
magnetic recording medium, there could be found
remarkably fine slope-like protrusions (ski-jump) and
sags (roll-off) in a peripheral portion of the magnetic
disc, and therefore it is considered that the magnetic
head would fly in an unstable mode, and thus a small and
suitable avalanche point could not be obtained.

Contrary to this, in the present invention, as a

certain dub-off portion is applied to an outer peripheral



medi um or the magnetic recordi ng nedi um according to
the present invention having the above-descri bed

W@M%}Wﬂl onal features, it becones possi bl e r@r/oO@III8471

a small and suitable. avalanche pglnt According to the .
inventors' findings, the reason Ts .considered to
reside in the foll owing points; That s, in the prior

‘art sidd een tﬁiébﬁa&at—%afxqrylagm@rt@ajoe roe_’Cttlh(él @,glriedmum
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per |1pi1rejbajt ar themovef anlye. sdmgme’clllckedlp&@trmdomlser(eﬂcaﬁg ump)

LAY defgﬂf D3t N6 Mot BRad otayld gosftl%n of the

an uns thus a sma

‘avalmegried igpidits ccodisd anatesiyd tobtidi Aed cogshtdeaey that a small

thi gnd %Jﬁ%bq]r e%%tla'rﬁ\h%mﬁo‘i'?lt R$rP HelloiRiaN i+ @f fehe
portionis applied to an outer peripheralside on the

dat gt Gissf ace of the silicon substrate as .
descr i be@r&@@esldrlkgﬁfi@ﬁﬁe%fp&% lmzevﬁlagisnhl bit or

renove any. sl ik d: -
(rol 1~ of g ot S0t & gars ;}f?:gfgfér% Sy g (8393na

magnatdss -t iochad aireds ulbt), J.lltluﬁ:rracmsngder e;dstlh:atembodlment '
smal | dswtableaala e e t n :
STl dnd e BEanehe Rell e B gl

scrlpt|on 0
Fi g.inveng ign;si nplified perspective view (a) and . o
Cross- Se%t' n@ 1Vs' %.Ws(l%l' lf':%%lt ra?ltd 913 %l' %ross Isectlonal.

enmbodi nment of the silicon~substrate acco ﬁ%
pr eseew iiddemtizating ghep sid igosi mpbistivad ea @rngar ée@aVlng |

Cross Isﬁqt_lcﬁrplcowfq\gdrlaltqs,tnr ating the silicon

‘substrate of Fig.- 1 having a roll-off conflguratlon

Rig. 31 Fidsiis 6 SdMEd fancthrgey Segegs Crogasect onal

Vi ewiidy UStnatt g ike tdid isiai b stubate stk biIfg Fily. 1 having"

.‘haV|n ask|4 onf i quration; - Fig. 4 is a view
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FE& G *sect i on

for the measurement results in the measurement apparatus j
' Micro- Xam; ‘ \ o A |
Flg 5 is a view 1llustrat1ng the 1nd1catlon sectlon
for the measurement target 1n the measurement apparatus"'
Mlcro Xam; . o h o »
Flg. 6tare'graphs'fa) and (b) showing an example ofa
the monitor display in the measurement apparatus Micro-
. Xam; and o I | '
Fig. 7 is a graph show1ng a relatlonshlp between the-
avalanche point.and the dub-off value.
Best Mode for Carrying Out the Invention
Hereinafter, the present invention will be further
described with reference to the drawings, if necessary.
Note in the following descriptions that the "part" and
"$" indicating the volume and ratio are based on a
weight, unless otherwise noted.
(Silicon Substrate)

The silicon substrate of the present invention has a



for the neasurenent results in the neasurenent
apparatus Mcro-Xam Fig. 5is aviewillustrating the

WO o7/ o3760Nn section for the neasurenent targetPCTIR20@/318471

measur ement apparatus Mcro-Xam_Fig. 6 are graphs {a)
and (b) show ng an exanpl e of. th~é moni tor display in

- the:-neasurenment apparatus Mcro- Xam-and Fig. 7 is a

gr ar&haﬁﬂwe@ Aurlc iktsiign hetsmaamat-laera\ya|n@n@mface' |
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dr awi, ngs, 'fcotnrﬁc a,te'\khta.% tullbe ff(fla'l a9 at an outer

descr pt| ‘on o cati’ ng

Vol s it et 15 e @ﬂ)a'—s)@d d@rtaacmrgnm oNiEese ‘thereot, of

ot hey - %f%ottq.%e (1Sidsi con Substrate) The silicon

substrate of present invention has achanfered o
sur f@ne Fasisemaodingattd- car ryi ng surface (surface) |

having | @3&@{]5 1 nd wdigighAa 1@@élebeCrs|péYﬁrl,vea%eMt Sa) and
out er peri

eral end surf e t rai ght. surface ' -
t he QA5 e e Wt B Sibepinent
per igthesmad - SSIJld.Q:de st tdatta dalofyithg puekene tineeaafion. -

;I;otﬁs{frglr%eﬁt I?J‘é}% é\rzgéecat(c@%nBae%la(r%e%o%lg”%%t—)sectQ.onél view .

P Ive Vview

.crosas: stéret icorta rmdsdw () dddtusir afi fdpea sidgicon substrate 1
enbog pg eddif %Aade%é A7 b ate sk @flgshelprt%sent

|nvent|on are each an enl

cros;sLlSJettmadm e @ sdtl iden swbstrsde nd'hﬁ@h NG &f

the &l am & WRSEALE 18 Yo dRRDHEE R taRVeRARg Ihrface
these Figs., 1.to 3, illustrated is a sili

bV T G 4 RGNS, G TORREIEE TPTBEweE 1t
i ts fater wﬂnﬁmaaure‘n@ceu&&adeavusmmll@yﬁer %ulrff@Jdedl ne. Note, o

a ﬁ&gp%ﬁmg; raW1ﬁE¥{|€hat a dlmen51on of the substrate is.

- not proportlonal,to the real size of. the substrate, and
" in Figs. 2 and 3, 1ts dlmen51on is: remarkably enlarged o
J.partlcularly in the longltudlnal dlrectlon Further,'a |

value of the radius "r" 1n Figs. 2 and 3 is that obtalned

"b'when the substrate has a dlameter of 65mm.

(Determlnatlon of Dub off Value) .
"The substrate is described as hav1ng a roll off
conflguratlon when, as is 1llustrated in Flg 2 “the -

f data-carrying surface 10 is p031tloned beyond the-
~stra1ght line (A B) whlch linés a p01nt (A), on the data--
carrying ‘surface 10 and positioned at a distance of 1.0mm
in a radial and inward direction from the outer |
peripheral end surface 12 of the substrate, with a point
(B), on the data-carrying surface 10 and positioned at a
further distance of 1.6mm (i.e., totally 2.6mm) in a
radial and inward direction from the point (A). Further,
the substrate is described as having a ski-jump
configuration, when the data-carrying surface 10 is
positioned beneath the straight line (A-B). Note that



outer peripheral end surface (straight surface) 12.
Note, in these drawi ngs, that a di nension of the

wabsnsase i s not proportional to the real sizBCDIP206%318471

" direction. Further, a value of the radius
2 ar@den%riaa1tW%eof@uqamrfe&ewhemtflaeesunstusat:enlnaanad in a
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substrate, and in Figs. 2 and 3 its dinmension is"-
remar kably enl arged parti cul arTygl n .t he Iongltudl nal
"r" in Figs.

di anet er of: m.nati on_.of Dub-off Val
R, e, Shathe, DT el oAt 0P aY2a Phof"Ene
confdlguarratpemipmmal &nd surlflaget Aat ed rtheHsglbszratehe

~data- Car&%ﬁﬁg % ag%@%olggelPQ%%E%%°Q%@eR?%§%d Eﬂ% ﬁub off .

strai ght nes

‘dat aredneyiisg defiifngde aB0 tived mpadimuimo yed ugt o auhet ainééance (C

of a‘ﬁ?“dé%w% nEQ%%lc%%@s1%@a?glﬁtrq%t'%ﬂdfth@‘bg%551ng

out er perlp era surface he substrate, with
a pHdnt Bf), & tise iddtistaatepi A§ figraceé #9dadd in both of

' pOSIttHeOQ%%e%t ia fahtdrer ndi stareeaek ha@m@ ol@~off

totally 6nm, |narad|al .and in direction from .,
the%fﬁmra)twnpﬁrrtﬁeﬁ IHETRUG joutetiGescese foe
haviped rt sid)- jiema confsisgwgapiodnt whem peependicular line,

d f
St e e p%?'géhéiradlty%?%%*cha%?ewlag

surfmxrefal:b [ sncbruhaﬂ ped.nitn (&) wiidt a cfroslsdmg @ointood the -

f e er er _ nd '

B X
pr e SRS ey dmviesrt 1 ohe theb dafor ofdl iyé |U§ def médmaget ﬁéan

MexifpeR vV alies ehe beindicHrarea ueCis Beyobet Ween,t he becomes V,
fcrossmfg paint (C) and the crossing pQint (H), ,as is e

il g
~whi cdsltlﬁ%o?ulp@ttreatl%mas aroll-off confl guration or a.-
* ski. | urrpp%&nfl quratl on. Here, the.p

Ad G ﬁOFl aip anguitable B‘éﬁal']ra@f: hé’O&é‘§es in

crossi ng R & pg\aﬁi@n&'l & z§rlllllcl‘?é1 &9&%?%8 for a o
st rmayﬂeﬂume:e(o@vrﬂ)mg wieidi utrh e betataarseartihy rsglbsmrrfaaeehas a .

and g ROIL ditll S 8 CL0RY ARG KA ene thinning

cul™ar Tine and he stral

- perpe

thethereof, and in addition, it can reallze merits such ‘as

hlgher 1mpact resistance and the like. A 3111con materlal
for thlS substrate is avallable in the form of single
crystalllne, poly crystalllne or "amorphous materlal
(Suitable Slllcon Materlal) ’ , ‘

A 8111con materlal sultably usable in- the present
1nventlon is not restricted to a spec1al material,
-1nsofar as it can form a silicon substrate hav1ng the
specified dub- ‘of f portion described above.

(Production of Silicon Substrate)

A method of producing a silicon substrate usable in
the present invention is not restricted to the special
production method, insofar as it can form a silicon
substrate having the specified dub-off portion described
above.

(Magnetic Recording Medium)

The magnetic recording medium of the present



present invention, the dub-off value is not nore than
120A. Wen the dub-off value is beyond 120A, it

W(be(momml fficult to obtain a suitable aval anE¢'IHJPZOO6/318471
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point.. (Silicon Material) Attentjon is made to a
silicon substrate for a ‘magneti ¢’ recordi ng medi um -

' because the substrate has. a higher stiffness and a :
‘confiorveiildr ylatst)atlneagtdmtrlm rr@dolrehergf layed iom a data-

i'con mateéerial for

A0 ald, SRR LIPS SR B3 e PR bresent
s ubsitrrvegre dicgy aieeadrakbleei |arbOtVl$e ﬂorfmrmat9|0ﬂﬁglf1@th0d of the

_Cry%{ gié{étqg Iﬂ%@o& s hal elanso nlo%rr%%t%%t@@t 26 8l special

I con terl icon materi al

'su. mesihpdss disiss fiar @se lﬁ'—r rmv@mlﬂqsaﬁmtgaﬁéﬂ/ adversely

restdddqd i @ SRRl MY Isall,lddals@,fu@rst&atlet o‘falﬁhe -
forma silicon substrate having the spec:| fi %g) l%l’%
o . portlon

por 15 s drivsed 1o8ové v ingy P& 1gF

Subsidsyrae midved of producing-a sili con substrate

usabl e H@{A esent i nvention i-s- not restri cted to -
the speci P% ucti on nethod, insofar as it can form

a 'si l'i cormheulpatersaine hamem}udme wsqidmbfe darghierofescribed »w1th '
' ggrtfe%r%el%%r 't%ecth%b%\égam ;‘ehlgecor di ng Medi um -
um 0

magnet1 c r.ecor resentinvention

has @Messprement é’(%lddltﬁ@nlsa@ér Dowp -~ fdatvadaresyi ng

surface @hd %asgdfe%%tsLm;arﬁtt%sof(ﬂﬂsae%%ﬁent Micro- Xam,

i nventi on descri.bed above. A formation nethod of the

g RRICGest SdiARE PRSI o Cor-ds Maisc U@t GOadetermlne a
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SpeGiu- oft hed.ud ePfdle A Jd. qwnﬁ@%u&*éb@hQnUoﬁldh&ﬁlons :
adver se ffect the ef eﬁ_ts of the silicon substrate-

 of tUR® S iARFe RS

g t he specified dub-off
portion tiescrlljcieﬁ: alioee. dBXAVPLES The pr esent =

‘|nvent|0@\mll eﬂyQﬁh%Bd% %rlqe%ﬁg (two surfaces)/batch o

3. Measurement points: measured at total two.
' _péints,_bne random point.: per each surface and
another - p01nt rotated at 180 degree from the '

above measurement p01nt

4. Others
“Table 1
Measurement . [Micro-Xam
apparatus - L y o ‘
Objective X2.5 . Internal lens [X0.62 °
lens ' - - ol
Disc diameter |65,000pum Chamfer ' 150“m”
length
Inner fit 29,900um Outer fit 31,500pm
radius radius
Inner chord 29,900um Outer chord 31, 500um
radius radius
Dub-off 31,500um
radius

(Reading of Dub-off Values)
In the indication section, as illustrated in Fig. 4,



reference to the exanples thereof. (Measurenent
Condi ti ons of Dub-off Val ues) The neasurenent

- Wappanaes (Trade name: M cro-Xam produced byP@UDEP2006/318471

Phaseshift. Co.) was used to det ﬁrrm ne a dub-off value
of the disc. The measurenent co (9|t| ons used herein

- are as follows: 1 . Di.sc size: 65mm 2 Nunber of

10

‘sannheshelaﬂy%a déamrﬂwmfa@espnehahmha@paruh@sureﬁmpbrlson

poi nt s syred at tot aI n andom POI i
Dot VBRI (8B h BTG 8, O L8 Sed ", RRGELcal value .
degrlee tfheomd]]mmb'm}'e amela s elhxsmlunrel via ldie. o(ﬁ hteues numerical

. (Rea%] [%afqb %fo&u%%' ""%5') rtela%b Al g,%tﬂ e %gu%t L8 the

as il ove-

'rreasisnbe'rm'frft Waﬁ@e,ccmah%emdmtms@@ttm@@n0£nFlg 4,

abs Odhlét Q¥ a{lf vtall%en WER inGalo oM @ik vipv {fag 1o |t'lr'1@n maximum

" p an a ute val ue of ~the nunerical val ue

t he V@&uﬂn@f' shet slissamcenberaegsr Corecad s &S 61°f11 -off
val u&n d%aﬂﬂbﬁIﬂiﬂdsﬁr%QbUO&nsgﬁbl0@ ofand &he4numbﬁﬁcal

numerlcal f th t.h -
Ual FE IS 0 hes Carel a5 o MEar EHo TeE. B the

COﬂfdl@lﬂaaideOIbeJﬂvdeuﬁi cataed iHh fBirg th2 skdrd uhipe conflguratlon
nuner.i.cal ol NS rraX| *
val U elldlfoT ﬁt b@t vve%g% C ang‘re%l?’feo u?rﬁrl Values in.
confdaglr atfi dIhe qu]slmr@t eR"i mnEi §S"3 arel\lamelltdaatedt Iweth mlnu8,
nu © Y e f -
| DB AN o £AC O KhE pAUmE SR aiSle
pr eseluatashtbivorkhies W@Il@é@ed{a@ylet he ‘absol ut e val ue.
In the ingjcald %oa%ttll% 's'eldt%%ath(idsQr%'t@d 4n Fil. 4, it
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- s described that "n" is Thi s means L
. nmeasd @r?e?ﬂr%b:?dc&r}lalted 1"outls‘f G- Qghﬁsné?a&? §@Iaé?cﬂeﬁ‘§urement B

- the :JEEQﬁalirﬁr&ﬂtodtarf@ﬁ{ oF adniedboyt sldamingd t@m’r}n,easurement
c ‘Iaggl cated in thﬁ i. ndi c%t |20n se%tl on of J‘tnhjelc asdurl%rr%lplt

_ 1ndlcatlon sectlon of the measurement apparatus and shown L

in Flg 5, from the lens, followed by d1v1d1ng the area
uhav1ng a w1dth of about 4. Tmm of ‘the measurement target
area into 96 llnes The max1mum and minimum values for
the data obtained in these 96 llnes are 1ndlcated in the"
L 1nd1catlon sectlon 1llustrated in Fig. 4. For ther
vreference, some examples of the’ practlcal images obtalnedA:
are- descrlbed in Fig. 6 in which "%" means a dub- off '
_‘value ' ‘ ' '
[Example] o o
Genérally, .the silicon substrate is produced in
accordance with the following steps. That 1is, a disc-like
silicon is first subjected to a lapping process for
improving a configuration accuracy and dimensional
accuracy of the substrate. Many of recently available
disc-like silicon substrates have an outer diameter of
about 200mm. The lapping processing is carried out at two

stages in the following lapping apparatus to obtain a

finished surface accuracy of not more than lum and a



in Fig. 5, fromthe lens, followed by dividing the
area having a width of about 4 .7mm of the neasurenent

W0 200g®84763 ea i nto 96 |ines. The maxi mum and m PCTIRR006/318471

val ues for the data obtained in tlhese 96.lines are -
i ndi cated in the indicatiaon SE‘CIlI onillustrated in-

- Fig. 4 . For the reference, sonme exanples of the

‘pr aGhirG@lcd %n%boisalfzngd A %od;e%rﬂeb%alnn epig: 6 in:
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whi ch "9 neans a dub-off. value .- gGeneraIIy,'
the sili édtesutste &g sts lﬁrp@&lﬁ’@eétlan’iea@@ér Sprpheted,
t he thed Ix@/yml RS.1iDeat siubstaatties gehnide@ iyl heenal $ize

ConfiRgiEh edé:&,l?rta&{? R n T R Ry Toft PEhe

SUbsﬁdgﬁiee:ldeafdﬂr@camdlyaHavmrﬂdammsdme Isibstrate is then
St bR auhet nat es avs. an.ouer daneier of, Bt race

processing 1s car _
st agesrmg tslmtfacbllieowm@n el oy tepp aliames etrs - oﬂ‘mrﬁaafter,
fi n't?’\‘aee%usctérrf v %c‘eliraarc%n?if 1@191ter”?>re§‘r1tptf&%'}allmﬂ3‘o%q.ons of the

asur ce rougrines not- nor.é than

‘the sruhss:trat@p@rmg Ssltbdg?é:ti%’s t@eéﬁ‘ec@’f”ﬁld@tt@émlpﬁél chamferlng
T esytd s ssid t(jhc% SRSt rcﬁlta@nf@@l%@a@rbdé%%lﬁlgsbi%p, a surface |

Iarger t han. t'hat desired for the substrate of .th

magAUIhESSo Fain ¢ tnedinNgh 385 WEE PI5e ateé‘d1 portions .

t hen, 5 ubjeclad: 14a rdy |R8R rSRURRY  do tolhaidd @0 about 4um.
substrat e havi n% sul tabl e i-nner and outer dianeters. -

Tt PHEISCTRY St FEopRerapping
DO O AN AR e sl ddore chan Lin
Cha'ﬁrﬁ ian g upriGeEs Siqughstesrs, Ra.s Wi ace moughitbes Ryax -

i aner A out ¢ R heralecend, oL 'lgl%%ro%nfdh%uter

resultln strate are co Iedto

‘ Nextpertltmﬂesmdsmcmtelqnzﬁ sxﬁmté@t sqbsgrate decondpllegppingo a
.St agbeo

d. o%e%lglfrﬁcetoa(qulw Dhitl M EfEk@Nin the -
| M and a sur ace  roughness Rmax of -not nore than 6mm

NP stgradteanttemed lave@ M itheuniree ofd tost gubstrate to

-which a magnetlc recordlng layer is applled is subjected :
to a further pollshlng proce551ng This pollshlng "
'~ processing is’ d1v1ded ‘into two stages Wthh comprlse a
- primary pollshlng proce551ng for remov1ng scratches and,
- stralns formed - durlng the prev1ous processing, and a
'secondary pollshlng proce551ng for flnlshlng a mirror.
surface. . ' )
The prlmary pollshlng proce351ng is carried out
USing the conventional double-ended grinding machine, andr'
a mixture of colloidal silica and water is used as the
polishing solution. Next, a secondary polishing
processing for finishing is applied to the primary
polishing-processed silicon substrate. The polishing
conditions of the secondary polishing processing as the
finish polishing is carried out using a polishing
solution of colloidal silica and water. A grain size of

the polishing agent used is smaller than that of the



peri pheral portions of the substrate is subjected to a
pol i shing processing to finish a mrror surface in the

waabnsasxr. Finally, a main surface of the subMT/mzeoams471

which a magnetic recording |ayer is applled i's

". subjected to a further ‘polishing“processing. Thi's

10

15

--pollshlng processing is-divided into.-two stages whi ch”

CONRYY 19 rdy efdlri%rmn@olpr%laﬂe@@mrgocqsls ithg sf @&aﬁr@m\;l RBe
scratches "Jand strains forned duri %%the previ
pr o@@&é%ngar?d’”éi%é&&?dé’ﬁfepéﬂalréﬁ G pPEYELS nﬁllﬁdcnerent
fi nizsiengs étd“;fﬂd&fucﬁal.lrsfamp&es'rhﬁtm idieify reolti slibreff values.
processi

ried ouf u5|n ti onal
" doubl e-e 5@ g% m%&f%&aéﬁ gﬁ%ln%w%%ggresgpg step has
col Ib@edvalccmﬁhert&cbndth&atsarl1|c9nu5e1@sagattbe ipoldippedg in

soI Xt. C . cess|
fini s%q%%nélgi’ al|c1)1pi3e|ae§l %g'dt%f% %%Shsil?’yn%a%@ 8351289 abkous

pol |wutg»om cdesgadrdid iaaeh hygdrooest @efPPFédﬁol pyiengater, a

congiti Qe At tﬂﬁeres%‘?;@ila%dpqlﬁl‘xsW'l@%p&b%@qs%'l%h%i), and

the finish polishing is carried out using.a polishing
sol ;BRorl Ve o drgiigat) Loy ¢d tdid Mdte2SR1G%ai n size :
OL the pal lsiflil%ﬁﬁ@(iiﬁstli%@é If&)rsmakdagﬁefthaﬂ rfelaza)trd(iﬁdg medium
t hepri.nary pol ishi rocessing.. |n.t exanp '
ol P A S o SR o Lo REa Iy FhPREn the

Iev@bsda}qywmﬂaﬁxs@m@oesammgwsﬁﬂdﬁrent dub-of f

val ues. Af e e Sl v PSR BLOEIIENT S 5 and 2

. has ‘been comnp %ete
~in Mmqﬁ@auw acipanf piried egdsivien d aygtrh & ref: smuentlally

con subs

aqu ﬁqlel& i 19fe YT ARV TOGeR RSN 511|lcon

pure te a.mxture of pure water and | PA (i sopropy

al C@ﬁ)éq.s.)traé:,ﬁj ﬂoprAa( Wtd.pylrﬁ@o)rdﬂ@,g e 8o dine accordance
vas Rjing A wid 11 1-00fbwel RN ilefa1a MERalaRt, i Cforre‘é&%ﬂwl@, using .

“medi-um having a roll -off conflg%;atlon i s obt

beSPg S Bus Oty and then " o

t hr-GigH Y He b GVeSd SR H5Ed 1 Gr

| “undey llayericat iGeCRtyE nﬁg@ﬁtmf(ldo&miol@mh&r liquid ‘is.
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.hydrcf)e%enat ed C%r bon darp%tl%%t Imve% o%yertoaro%tal%uemmla%lnle)élc

recordlng medlum ‘
‘ In the resultlng magnetlc recordlng medlum, an’ '
‘ ‘avalanche ‘point at the outer perlpheral portlon thereof
‘.“was,evaluated,u51ng,the media defects evaluatlon.rA-
.appafétus (Graid'Testér{}'The results are indicated in
| Table 2 and_Fig;V7. - o ' '



deposited to the both surfaces of the obtained silicon
substrate for a magnetic recording nediumin

wazoonsigece with a wel | -known conventi onal netlonlJr2h@v3i8471

: .10 |

“and|¥Fig. 7 .[Fdbl%-2 A s.can be dppPBciated from Table
2 apd Fig. 7/55.hen the dub-off [baP0e is 120A or |ess,

A
subBtZr ate. ar8%ovided. CLAIMS 18-72 silicon substrate .

exanpl e, using an in-line type iﬁutterlng appar at us’
and others, and then a lubricating layer of perf
Iuoropolyether liquidis deposi ted, by a dipping

met lrebld @ obtain a magnetic recording medium In the

B B

JTHrgegret-eresordi . Hanehe
o e e o AT T Ry AP BEERE )

<

eva lated us 314;% he ncedJ_a_d,ef_ecL
(GHd Teste 3.5 The results ard° BBicated in Tabhle 2

t hejsaval anchgq@ nt is a value gb.5amor | ess.
Confgary to ffi. when the dubof|f.gal ue i s above 12gA
. 1 [7has TOURG T RE aval anche poi Bt oguddenly Tncreases.

I ndgstT ai_'Ath ATty A des JET§gd_above, according
to re—ptreserit '|vcm|uu a DIII%UgDDUUblIdLC for—=
magpet-e—+reeprdi 3 red-um-whi-eh "r"‘dl es—a—statH—and
sui | - %’ e nnl nt_fot |nr~§a§ ing recording

&b ‘e Ich Feastng di-ng
denfl v, and:k94wﬁhnpt|r recordin8- ﬁédu;nﬂunqunn such a

for a magnetic recording mediumin which the substrate_'

has a ch?\rgf%r%d%%urf (RS ABRe T s 198he 0ALHY Mg 7, when

surface (surface ving layers including a magnetic' S
| ay dheasibi1of fovediiepds gROPaIoTeA@ Ssur e AVstlp&icgRt Point 1s.
sur fa6@)1 ue YRR ¥ 20&4.N ddmtraaeydttb)oftfm\sal W et tm dub-

. outer_peripheral . side of the dat acar urfac
ot e dAn L2 GRHRe LA rviidn T ¥ LR G

qlqﬁs Fhe p01nt'b
IS, aslmdeﬂlyoririd”r%a@@tsa carryi'ng surface radl ally and R

‘i nwar dl'y i tianed Imnfro the outer peripheral
end surf:}pé"éfis t SL

ﬁ%’slﬁ 21 Ysecond

. As descrlbed above, accordlng to the- present
1n§entlon, a s1llcon substrate for-a magnetlc recordlng
" medium. whlch ‘enables ‘a small and ‘suitable avalanche‘p01nty
for 1ncrea31ng recordlng den51ty, and - a“magnetic.

recordlng medlum u51ng such a substrate, are provided.’



position (B) is a point on the data-carrying surface
radially and inwardly positioned further at 1.6mmfrom

wohmwmmn position (A) , and further, provi deRCT/RZ062318471

per pendicul ar line is dropped tZ a stralght l'ine (A-B)
connecting the first position( f Wi.th the second ,

- position (B) , a third position (C) i-s a point .
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‘crossi.ng the perpendlcular IlceAWMBh the dat a- carrylng

surface gﬂd a fourth oi nt .crossin

0S
the per perdi cdl & 508 ﬁP%ﬁ%rﬁ st §|§h ﬁpﬁélFArﬁfogdlng
thendmﬁmmflmammathUMSfBM@@t&&tEh@amam|mhnum@k@g slirface

and " posit

 the %htﬁe% dat"a'—)ca*% EMH’)%%” ;1'}%#'%' ”%ull%‘%%' k) ORabGhg layers

awe@omudngt@edauamraeedéphﬁéél end
in o aldack | %e@yf336'§%f¥&a%6 p%hb&%%&%&l%b@elgfthae a dub-

data-carrying surface has a rolloff configuration.

A midrfetViad Uee @t ditn § IR mre@ﬁﬁ.raé. ﬁgdleh@fs,|thecslﬁta-

-SUb%taertyqrfgorsﬁfmnﬁtsl Qe aRrd Reamediveh d@scr@ﬂaeebhen a

I 1 d at | t t di
ISR P R dPariey PG ey Aie CBF ERBCGBLEYATE.

surface radlally and 1nwardly positioned at lmm from the
outer perlpheral end surface of the substrate, a second
p051tlon (B) 1s a p01nt on the. data carrylng surface
-radlally and 1nwardly p031tloned further at 1 6mm from
the flrst p051tlon (A), and further, prov1ded that a-
perpendlcular line is . dropped to a stralght llne (A- B)
connectlng the flrst position (A) with the second

. p051t10n (B),'a thlrd p051tlonA(C) is'a-pbint crossing

Athe perpendlcular line with the data- carrylng surface and_ﬁv

a fourth pos1tlon (H) is a- p01nt cr0551ng the

'perpendlcular llne with the stralght llne (A B), the dub—f'-77'

- off value is. deflned as: the maximum value of the dlstance

| (C - H) betweeﬁ the thlrd pos1tlon (C) and the fourth
'pos1tlon (H). S L

, 2. The 5111con substrate for a magnetlc recordlng

lmedlum as deflned in clalm 1 in -which the outer
perlpheral 51de of the data carrylng surface has a roll—
off conflguratlon o '

3. A magnetlc recordlng medlum comprising the

silicon substrate for a magnetic recording medium
described in claim 1 or 2 and at least one magnetic
recording layer applied on the data-carrying surface of

the substrate.



