DESCRI PTI ON METHOD OF MANUFACTURI NG POLI SHI NG CARRI ER AND SI LI CON SUBSTRATE
FOR MAGNETI C RECORDI NG MEDI UM AND SI LI CON SUBSTRATE FOR MAGNETI C RECORDI NG
VEDI UM TRGoNbésAl13de6 ELD The present invention rel ates topar/yeidnsdi«afr
polishing a silicon substrate for a magnetic recording nedium In
particular, it relates to the structure of a polishing carrier used when
polishing a silicon substrate for a magnetic recording nedium Priority is
cl ai med on Japanese Patent Application No. 2004-225660, filed August 2,
2004, and US Provi sional application No. 60/600,778, filed August 12, 2004,
the content of which are incorporated herein by reference. BACKGROUND ART
As the range of information equip CRIppipanded in recent years, the
menory capacity of magnetic recording nmedia has continued to increase.
Especially, magnetic discs which play a major role as the external nenory
of conputers, increase their menory capacity and nmenory density year by

year. However, devel gpnent is density
recordi ng. FdYIEEﬁ%p MaHLE @Tﬂmg)glgﬁﬁbﬁé Q%ﬁﬁ%ﬁﬁ&%ﬁg’ggﬂ)er sonal
conputers and pal mtop personal ters, a small sized and act
resistant recSUBST EJIE@RrMBIGé\IEﬁT CORDINGMERUM, Al‘é@&Heﬁ nedi um t hat
enabl es hi gher density recording and has great nechanical strength is

desi r abl e. Fur t her no§IEBSTRATEJEDR MAGNETIE REGCORRINGMEBYM: i ¢ recordi ng
nmedi a have been used for sone navigation systens and portable nusic
reproducing units. Heretofore, alum numalloy, substrates plated with N P,
or glass substrates, have

TECHNICAL FIELD
The present invention relates to a method of polishing a silicon substrate for a
magnetic recording medium. In particular, it relates to the structure of a polishing carrier
used when polishing a silicon substrate for a magnetic recording medium.
Priority is claimed on Japanese Patent Application No. 2004-225660, filed
August 2, 2004, and US Provisional application No. 60/600,778, filed August 12, 2004,

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 magnetic recording medium that

enables higher density recording and has great mechanical strength is desirable.



been used as substrates for magnetic discs, serving as nmagnetic recording
medi a. However, alum num all oy substrates have poor wear resistance and

wor kabi | iwg,20em1b896 pl ating is applied in order to conpecsapmoborssthese

dr awbacks. However, those on which a NP plating is applied have drawbacks
in that they can bend easily, they can becone magnetized, and so forth.
Furthernore, glass substrates have a problemin that a | ayer of stress
occurs on the surface at the tinme of ténpering, and conpressive stress acts

on it. Hepgehel6y, fABcHR Pehre ATbhniMIR A8 S HoSidint Bedid hRRABRH usdd¥ol he case
of a subm niature magnetic recording nmediumof 1 inch (25.4m0) or 0.85

inch (21. ?&Hg)aa\}i%ﬁghgg%@{%nomggg?@%{esg)gﬁlggggng& hi gh density, bending

of a subsirate i C ubstrate of a subm ni ature

magneti c recorgdi ng ;medi,um_ a materi.al is ir. that is,thinner and

resi stant agai Srteg?f i gl?%yu F‘t‘bsfrﬁteBng%f”gmﬁl’l%g T BPRUACY g?‘éee, t hat
has a flat surface, and on which a magnetic recording | ayer can be forned
easi | y. Theanamsed as substrates for Baeratie disss. (e 1ng &5 MagsHe sppedingmediaphi ch is used
frequently as a sem conductor device substrate, as a magnetic recording
medi um ( f Bowexanghmjnunealbyy substidgsdraes podinecaa nisistancPandworkappity,saNiBn, Fi r st
Publ i cati on No. 57-105826). Single crystal silicon has a |ot of nerits,

such as apla@ii@{s apphied inyorde tb c@hpeEnsaie drgheseripalvbadks. Howewdr] thosetdnewhieh
expansion coefficient, and better elevated tenperature properties, than

al um num , apl giaﬁnglis?%?)[ila@ﬁéde}’dr&p%kﬂﬂ %8 thdy \@meRl @asil-F')]'E the§ cAlEsdchbml € as a

substrate materi a a magnetic recording nedium The shaller the

s ] di ng e r
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substrate is used. Nor. mallg/, a substrfate to be used as.a gneti c recording
medi um i s SFESHPSHES R the surface at the ime of tempering, and compressive stress acts on it.

Hence they can bend easily when the substrate is heated.

In the case of a subminiature magnetic recording medium of 1 inch (25.4mm@) or
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 thinner and resistant against impact, 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. 57-105826).

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. The smaller the
diameter of a substrate, the lower the impact force, and thus it is possible to make a

durable magnetic recording device even if a silicon substrate is used.



mrror finish by |apping and polishing the disc-shaped substrate. Lapping
and polishing of the disc-shaped substrate are perforned in a state in

whi ch subwOnradsara3d9e be processed are placed in a plural ipCy/Jetoosirsaud ar
substrate holding holes provided in a circular polishing carrier, and the
substrates are held between the | ower surface plate and the upper surface
pl ate of a polishing device, by countersrotation of the upper and | ower
surface plates. Here, a gear is formed 1 n the outer peripheral part of the

pol i shi ng carr Nermaldy)d subittatg@de dsed WAL WiIrédordiRg MR A! fifdgRA (¢d a sun
gear. Accordingly, the polishing carrier perforns a planetary notion due to

the diffehgﬁﬁﬁﬁh@hb??mﬁgﬁ%ﬂd?%hﬁgﬁ%%%8m§§§5$g%gbggﬁiinternal gear and the

sun gear. As a resu e disc strate I's | apped and polished

ont 1 e LSS KRR TR o) 3Pl S ABRReLTEET °

polishing carrie Cri above;

redet erm neq nunber of pre-pregs, .obtaine y saturating a glass woven
1I‘O abric wt 1%%1E§;ra§%sstp fe Fﬂfegsﬁgrgif?d’li“ie,d A @ﬂ}r%mﬂ Op Rirguday Sé’}gs@é"clwl@@ﬂer , and
heated and pressed to formit into one piece. In the case where polishing
i s perf or ReKs Bevidednga chirwappalishing sarrisarani he substeates dre held potvesiehithe t v t hat
scratch lines, so called speckled edge, occur due to the substrate being
rubbed on lawer sedage flate endfhetupperssubfate pitie offaipobisting ddvice) by coltitergrotdibni er ,
after it has been finished to a mrror finish in a mrror finish

manuf act ubt 0@ uppaceddowdrsuifae Hlaee Hreda gé&?sg forhed W the 08P FeripERI ﬁm‘c kl'ing,
there is a problemin that debris is produced by contact wth a storage
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Therefore, inorder to prevent ratc frombeing pro he edge

face Accordingly, the polishing carrier performs a planetary motion due to the difference in

the speed of rotation between the internal gear and the sun gear. As a result, the disc-
shaped substrate is lapped and polished until its two surfaces reach a mirror finish at the
same time.

For a polishing carrier as described above, a type is known in which a
predetermined number of pre-pregs, obtained by saturating a glass woven fabric with
epoxy resin and drying it, are laid on top of each other, and heated and pressed to form it
into one piece. In the case where polishing is performed by using this polishing carrier,
there is a possibility that scratch lines, so called speckled edge, occur due to the substrate
being rubbed on the edge face of the substrate while in the polishing carrier, after it has
been finished to a mirror finish in a mirror finish manufacturing process. In the case of a
substrate with edge face speckling, there is a problem in that debris is produced by
contact with a storage container used in subsequent processing, thus causing thermal
asperities.

Therefore, in order to prevent scratches from being produced on the edge face
(external peripheral side face) of a substrate during polishing or the like, it is proposed

that the part of the internal edge of the substrate holding holes that hold the substrate,



(external peripheral side face) of a substrate during polishing or the
like, it is proposed that the part of the internal edge of the substrate
hol di ng hwbesodihadochol d t he substrate, whi ch makes cont aetTwetdsbhivarr
substrate, is formed froma material whose hardness is |ess than or equal
to 100 (Asker C) (for exanple, refer to Japanese Unexam ned Patent
Application, First Publication No. 2000;288922). According to the proposal,
a polishing carrier is disclosed that has substrate hol di ng holes in which

the part tWhth fiEkee somtatitvat thekibytrdted]sddiniUpsh hahReria WHOSORA 1019 j@lyy of
ur et hane, high pressure pol yethyl ene, polycarbonate, vinyl chloride, and

rubber, aggnldhegl itoSIGIP(rA&Q O(?of:%gfﬁ?beg%f@ﬁhg%gg&%gxia e@.’ﬁaierﬁ‘? edge face

(outer peripheral side face strate ring polishing or the |ike.

DI SCLOSUR However , ,si il icon substrates are nore fragile
t han gIasgpgggg%$5§§§?h%%ﬁﬂﬁgsk'g&thﬁ“%?Lavage strength, it is difficult

with a polishi carrier for glass substrates to prevent scratches from
occurring on t C%rgﬁlg tp theProposalya pelighung career 13 disclagedsbatihapshstratehe present
invention ainms to provide a structure of a polishing carrier that can
prevent s&pldingholestin srhichdbepart thet makesrmontadywith aglaspfubatrata isformed fromnd
prevent debris from being produced fromthe edge face, while a single
crystal sahy ciurethains highteessudei polyettsyldneagolyerbanatt, hiag] enlbvid akd RdY¥age
strength, is polished, and to make it difficult for debris to be produced

due to rubkd thgredgab B6hceth ARBE %rﬁit@héé’*%%éhr'kih% b 1R QLB Thck Q%lgtfﬁgc?@ﬁ&jﬁﬁsiﬁgl .

subsequent processing, and prevent the substrate from r oken.

order to %H'@“h@?“bgg%%%ﬂﬁi@‘?ﬁﬂ% Ogrt%%:ﬂgérs_, the present application

provi des follow ng 1 nventio Ishing carrier that has a substrate
hol di ng hole that holds a silicon substrate used

DISCLOSURE OF INVENTION

However, since silicon substrates are more fragile than glass substrates, and have
a high cleavage strength, it is difficult with a polishing carrier for glass substrates to
prevent scratches from occurring on the edge face of the substrates during polishing.

The present invention aims to provide a structure of a polishing carrier that can
prevent scratches from occurrin.g on the edge face of a substrate, and prevent debris from
being produced from the edge face, while a single crystal silicon sﬁbstrate, which is
fragile, and has a high cleavage strength, is polished, and to make it difficult for debris to
be produced due to rubbing against a cassette when it is stored in a cassette in subsequent
processing, and prevent the substrate from being broken.

In order to solve the above-described problems, the present application provides
following inventions:

(1) a polishing carrier that has a substrate holding hole that holds a silicon substrate used
for a magnetic recording medium, wherein a part of the internal circumference of the
substrate holding hole that makes contact with the silicon substrate is formed from a

cushion whose hardness is less than that of the silicon substrate;



for a magnetic recording nmedium wherein a part of the interna
circunference of the substrate hol ding hole that nakes contact wth the

si licon swbbecatisvsss fornmed froma cushi on whose har dnegsTisp2dosssithan t hat
of the silicon substrate;(2) a polishing carrier according to (1), wherein
epoxy resin is used as the cushion; (3) a polishing carrier according to
(1), wherein any type selected from suegde, polyam de resin, and

pol ypropyl ene resin is used as the cushion; (4) a polishing carrier

accor di ng (2)a polighingeawier 4ccbrdifig @UAN viherein Wh&Nyaresiniigussll g thedulibgkness of
the cushion is less than or equal to Imm (5) a polishing carrier according

to any one3yf pdli@xin? AR Recofding W@ ?,Q{fﬂkré}n Bh'fypk sE¥cred erﬁl%E%Jes, ?ﬁp Yy ch

make contact with the silicon Substrate, are provided on t er nal

circunferg&ﬁﬁﬁﬁgbéﬁﬁgggkgénﬁgﬁg%ggﬁﬁkhég%hﬁmpolishing carrier according to

(5), wherern e protrusi ons 15 between three and six; (7) a

nmet hod of nufacturing a sil.icon substrate, for neti.c recording

medi um  wheraRlishing ic?ﬁr@f)ﬂccg 28 foAny %Pfgl)ﬁ]é"@H%tf &Q’N‘E’&%‘Pdp N&iRedi um i s
pol i shed using a polishing carrier according to any one of the first

t hrough t Mickiiess of the peshion 18 &ps thamer paiel & Imawuf act uring a silicon substrate
for a magnetic recording nmediumaccording to (7), wherein the silicon

subst r at e (§)or pdishing wetriec acconbngliongnyromd iofi Gh) iedugh (49, wikdreiahgduhlityraft ati ng t he
substrate by engagenent with a sun gear and an internal gear; and (9) a

silicon sphaiusiRing whivh rak¥agneti with 6RGIIHRGubkdiclfe pAbVigdl drSthEitehact ur ed
using a nethod of manufacturing a silicon substrate for a magnetic

recor di ng cBghirende saERE B9 tHeQubfdnor (7).

(6) a polishing carrier according to (5), wherein the number of the protrusions is between
three and six;
(7) a method of manufacturing a silicon substrate for a magnetic recording medium,
wherein a silicon substrate for a magnetic recording medium is polished using a
polishing carrier according to any one of the first through the sixth aspect;
(8) a method of manufacturing a silicon substrate for a magnetic recording medium
according to (7), wherein the silicon substrate for a magnetic recording medium media is
polished by rotating the substrate by engagement with a sun gear and an internal gear;
and
9) a silicon substrate for a magnetic recording medium, which is manufactured using a
method of manufacturing a silicon substrate for a magnetic recording medium according
to (6) or (7).

If the part of the substrate holding hole, which makes contact with the silicon
substrate, is formed into a cushion whose hardness is less than that of the silicon
substrate, it is possible to effectively prevent scratches and the like occurring during

polishing.



If the part of the substrate holding hole, which makes contact with the
silicon substrate, is fornmed into a cushion whose hardness is | ess than

t hat of twe 28dddis®e substrate, it is possible to effectipeely20psement
scratches and the |ike occurring during polishing. According to the present

i nvention, even when polishing a single crystal silicon substrate that is
fragile, and has a high cleavage strength, it is possible to effectively
prevent scratches and the like fromoccurring, thus reducing the occurrence

of defective pmecsiaing tdHeS HERREInvbtinS eRenSIBRAIPOliSIARE 2 SRR dr i o the
spread of subm niature naégetic recbpdfna nedﬁg} B %F‘ eSé%%%fﬁ%RﬁCF THE

DRAW NGS  Ehistrate thast 1?29%@? aNd ﬁﬁ%’aqfi%}?clgg\;eggg Qf(r:ér}%t}i: i %?gsibqg gﬂo%ﬁeiéﬁge 1o a first

enbodi ment. FIG 2 di agram show ng SS-section lYine A-A
of FIG 1 i hagram showi ng a,state in which a poliﬁging carrier
i s nount eBreF#\&as c%é%h?ss %i“ﬂ%le g@% i@(‘? & O%P@g’gllﬂﬁ% reduging dheprepgenee,of dpiectiVe
conditions_in wghfh a substnat$ is polished. FIG 5 is a plan view of a
pol i shi ngPEgPFt dhherefors, iisysigriligant semrbutiopadhaeead ofsubmmiatere anaginglis am
showi ng a cross-section along a line B-B of FIG 5. FIG 7 is a
cr oss- secf4cOKBRE @edigr am of a polishing carrier according to a third
enbodi nent. FIG 8 is a cross-sectional diagramof a polishing carrier
according to a fourth enbodinent. FIG 9 is a cross-sectional diagramof a
polishing carrier according to a fifth enbodi nent.
BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1 is a plan view of a polishing carrier according to a first embodiment.
FIG. 2 is a diagram showing a cross-section along a line A-A’ of FIG. 1.
FIG. 3 is a diagram showing a state in which a polishing carrier is mounted in a
polishing device.
FIG. 4 is a diagram to explain the conditions in which a substrate is polished.
FIG. 5 is a plan view of a polishing carrier according to a second embodiment.
FIG. 6 is a diagram showing a cross-section along a line B-B’ of FIG. 5.
FIG. 7 is a cross-sectional diagram of a polishing carrier according to a third
embodiment.
FIG. 8 is a cross-sectional diagram of a polishing carrier according to a fourth
embodiment.
FIG. 9 is a cross-sectional diagram of a polishing carrier according to a fifth
embodiment.

FIG. 10 is a cross-sectional diagram of a polishing carrier according to a sixth

embodiment.

BEST MODE FOR CARRYING OUT THE INVENTION

(First embodiment)



FIG 10 is a cross-sectional diagramof a polishing carrier according to a
si xth enbodi nent. BEST MODE FOR CARRYI NG QUT THE | NVENTI ON (Fir st

enbodi menvprEbes/n1d99s a plan view of a polishing carrier pargezdsnp4to a
first embodiment of the present invention. FIG 2 is a diagram show ng a
cross-section through line A-A" of FIG 1. FIG 3 is a diagramshow ng a
state in which polishing carriers are mpunted in a polishing device. FIG 4
is a partial cross-sectional diagramof FIG 3. Hereunder is a description
with referenceHG. & be mamviewgd a olisiihgcartier accpaingstoianysietiiodahenk of €HEpT | Ses
a di sc-shaped substrate holding section 2, and a gear section 3 fitted onto

and fi xed pterithigveatiber FI®ID ip Aeliasrah sﬁmng dRedsEBEQioNhBLIIIRERLA OSFFI16.
plurality of substrate holding holes 2a to 2g is formed in the substrate

hol ding SqctiQN &a dhganhshid Fuliehihah Bliﬁﬁn%@arﬁ?rﬁé& Bl i sl t abl e

size to hold silicon Substrat or nmagnetic retor I a. e size of

the silicqn:suy ed ot limted specifically. er., 1 inch (25.4
my or 0. SonHARACEE” £16, 8% lbiefore Pban Elehott Y heindediv |
recordi ng ,medi um cag %e %i ven as exanples. FIG 2 is a cross-sectional

di agr am t HFSEGHOR PR referenceyio the drawingsand i s an exanpl e of a pol i shing
carrier in which the substrate holding section 2 is formed fromone | ayer
of a hard mat efit BIG.24 2 pahshirg earsén logpnaprisend disc-shdped sabstraiedioldisg batided and
fixed to the internal surface of the substrate holding holes 2a to 2g. The
subst r at e 2haidi gegr sextibn GrfitRdoatt aidrfixed té the outs pedpterRoflthe Subseaadldifg be
slightly thinner than the thickness of the silicon substrate 4. For the

hard mat estdion24 plaralityoéf sub&tidé RE1GRE HBREZY 16 88 1sTorRe iASheSBStrats REIdEERAMP! €,

section 2. The sﬁbstrate holding holes 2a to 2g are of a suitable size to hold silicon
substrates for magnetic recording media. The size of the silicon substrate is not limited
specifically. However, 1 inch (25.4 mm®@) or 0.85 inch (21.6 mm@) diameter silicon
substrates for a magnetic recording medium can be given as examples.

FIG. 2 is a cross-sectional diagram through line A-A’ of FIG. 1, and is an
example of a polishing carrier in which the substrate holding section 2 is formed from
one layer of a hard material 24, and a cushion 21 of a soft material is bonded and fixed to
the internal surface of the substrate holding holes 2a to 2g. The substrate holding section
2 containing the cushions 21 is formed to be slightly thinner than the thickness of the
silicon substrate 4.

For the hard material 24, a fiber reinforced epoxy resin may be used, for example,
and for the cushion 21, any type selected from epoxy resin, suede, and polypropylene
resin can be used, for example, which are softer materials than a polishing pad or the
silicon substrate.

Since the hardness (Asker C) of the polishing pad used when polishing or lapping

is less than 100, it is preferable to use the abovementioned materials whose hardnesses

are less than or equal to 100 Asker C for the cushion 21. For reference, the hardnesses



and for the cushion 21, any type selected fromepoxy resin, suede, and

pol ypropyl ene resin can be used, for exanple, which are softer materials
than a povogbiengspad or the silicon substrate. Since thechaptnsssif{Asker C)
of the polishing pad used when polishing or lapping is less than 100, it is
preferable to use the abovenentioned materials whose hardnesses are |ess
than or equal to 100 Asker C for the CLJ§hi on 2 1. For reference, the

har dnesses(Asker C) of the materials are epoxy resin: less than or equal to

80; suedei(AS@r () oBlic hakylE ARYPEREresRS ieds théR of SquhlR: 803RELdeNSy figgdness of
the silicon substrate is much greater than 110. By constructing the

substrate i it SR "y i hj nner. the
Sdge f ace (onr B EnEREELI0F 120, FrUPORKhAR: PR HELE bk} MulEBYRer
nmakes cont@agt;gi th the conparatively soft cushion 2 1 as shown in FIG 2,
and does not nake contact with the epoxy re5|PfIay¢r,|mh|ch IsttPﬁ hagd

mat eri al 24. aresult, it is possible to effectively prevent the edge
face (outer perVpiRBPEYCE the Sflgﬁtéal)?e gplﬂ‘n&ﬁe?tﬁ’é ofthe pefishingseerrier én this r om bei ng
scrat ched during polishing. The above-described exanple shows an exanple in
whi ch a f ink@pes Berpdee fase (@penaeripberplsidesfage)ed thxssilidva substchtevhbelyinsdkeg 4.
However, any material that is harder than the cushion 21, and that can

achi eve s@bftadivdtit thacomparativein stfheushionfHos shbwh heFEH DS biddes wWhemaro! | shed
or | apped, may be used. For exanple, materials such as gl ass epoxy (FRP),

st ai nl ess coitaalwiliSUS:p@retiigayet KehiBiRR thRehatd Sfterfalnd hRL qREse, ithe thickness
of the polishing carrier 1 is adj usted appropriately accor

Ihg to the final

nch 8111 o AR TIRRLAT PRkl BE R B OPep PO ER Guspd ) Bef0RGn35 1o

€.s1l1can
inch silicon substrate, 1con su PE%8"38 10.0

10mm substrate 4 from being scratched during polishing. A

The above-described example shows an example in which a fiber reinforced
epoxy resin is used as the hard material 24. However, any material that is harder than the
cushion 21, an_d that can achieve sufficient accuracy on the surface of the substrate when
polished or lapped, may be used. For example, materials such as glass epoxy (FRP),
stainless steel (SUS) and the like can be used.

Furthermore, the thickness of the polishing carrier 1 is adjusted appropriately
according to the final thickness of the substrate to be obtained. For example, in the case
of a 1 inch silicon substrate, the thickness of the silicon substrate is 0.3810.010mm.
Therefore it is preferable to make the thickness of the polishing carrier 1 thinner than this,
which is approximately 0.3 to 0.35mm. The height H of the cushion 21 of the polishing
carrier 1 which makes contact with the substrate, is less than or>equal to the thickness of
the polishing carrier 1. Moreover, the thickness T of the cushion 21 may be 0.5 to
1.0mm.

The gear section 3 as shown in FIG. 1, is for engaging with and being rotated by

the sun gear and the internal gear in the polishing device, and is formed from stainless

steel, which has good mechanical durability and wear resistance. Its inner peripheral



Therefore it is preferable to make the thickness of the polishing carrier 1
thinner than this, which is approxinmately 0.3 to 0.35mm The hei ght H of

t he cushiwo 2806l018d96t he pol i shing carrier 1 which nmakes eomtasism4tv t he
substrate, is |less than or equal to the thickness of the polishing carrier
1. Moreover, the thickness T of the cushion 2 1 may be 0.5 to 1.0nm The
gear section 3 as shown in FIG 1, is for engaging with and being rotated
by the sun gear and the internal gear in the polishing device, and is
fornmed fr edgestané islbended tedfixed'di thb oltaspeyipherahaipe dadecdithdsibaitt hoMingnd wear
resistance. Its inner peripheral edge face is bonded and fixed to the outer
peri pher alse@@dge.f ace of the substrate holding section 2. Next is a sumary
description of a polishing process, in which the polishing carriers 1 are

mounted 1 n ¢ e NaSk isalNuin o R GE: 4 Al pg@aaséﬂp\ghfcﬁaﬁe odlish magneti c

recording nedia are poli Iragra ng a state

in which the. i shin arrier ar.e .noun .0 the polishi devj ce.

the pol i sﬁ?rrrllﬁpsgfe?/%%ou 91% n the 903&%{}‘&5 deyiFe-28 elsllécroéls resd tlf’hg‘ég%‘lcl shi ng
carrier nountji.ng section 5 havi ng an internal gear 51 and a sun gear 52,

whi ch ar e T'YSt P%B‘eg RArgpelipbed ag aapelér edeternined rotational ratio. \Wen the
plurality of polishing carriers 1 is fitted in the polishing carrier

mount i ng sect i &HG53 istabagremrshewugiacwtate B which ke pudishispicagiersal ark etantedar e
engaged with the internal gear 5 1 and the sun gear 52. Furthernore, in the
pol i shi ng idteipolishiagdetieewn in FIG 4, an upper surface plate 53 and a | ower
surface plate 54 are driven counter-rotationally with the polishing carrier

In the polishing device, the polishing carriers 1 are mounted in a polishing carrier
mounting section 5 having an internal gear 51 and a sun gear 52, which are rotated and
driven at a predetermined rotational ratio.

‘When the plurality of polishing carriers 1 is fitted in the polishing carrier
mounting section 5, the gear sections 3 of the polishing carriers 1 are engaged with the
internal gear 51 and the sun gear 52.

Furthermore, in the polishing device, as shown in FIG. 4, an upper surface plate
53 and a lower surface plate 54 are driven counter-rotationally with the polishing carrier
mounting section 5 between them, so that the front and reverse surfaces of the silicon
substrates 4 are polished or lapped at the same time by polishing pads 53a and 54a
affixed to the upper surface plate and the lower surface plate 54.

When the silicon substrates 4 for magnetic recording media, which are objects to
be polished, are mounted in the substrate holding holes 2a to 2g of each of the polishing
carriers 1 and start to be polished, the polishing carriers 1 perform planetary motions due
to the difference in the revolution speeds of the internal gear 51 and the sun gear 52. At
the same time, the upper surface plate 53 and the lower surface plate 54 rotate in opposite
directions, and the front and reverse surfaces of the silicon substrates 4 are polished or

lapped at the same time.



mounting section 5 between them so that the front and reverse surfaces of
the silicon substrates 4 are polished or | apped at the sane tine by

pol i shi ngvpade/@3@sand 54a affi xed to the upper surfaceppirapmosntisthe | owner
surface plate 54. Wen the silicon substrates 4 for magnetic recording

medi a, which are objects to be polished, are nounted in the substrate

hol ding holes 2a to 2g of each of the F@Iishi ng carriers 1 and start to be
polished, the polishing carriers 1 perform planetary notions due to the

di fference in NogmalBy ehbsiraRp fseaMst Ofcchldtng Mtds BA fiGRY 1& a hidBHRARE Sun
gear 52. At the same tine, the upper surface plate 53 and the | ower surface

| ate 54 t i i i i r surfaces
b the si I oah o RuEREPRYAGE TEEl el foy s eﬁgﬁé%éﬂﬁﬁmfﬁl‘écésg@ i d

ti me. Nor LY: S rates for magnetic recordinag.nedia are finis to a

i rrorf 1 RV dRE afE ERpnE RS Lo oS L R e fetue Ll age
face mrrqr processing, and pqlishing, I—|err§t t&g | ap in? process ains to

i nprove t CRERSY> GRA Progessa? ﬁwnaaﬁaurf%ew hesubstratea by a Tappin es the
mai n surfaces of the substrates by a | appi ng machi ne. The poli shing process
ai ms to i fpe bolishingepreeasoaimsds smprovd theesmasthnessy (retbiee theusyhaesopglofess)vd
surfaces, and to reduce the manufacturing distortion. Normally, it

conpri sesthe shifacds, gl tb s¢duog thermargs tirmgwlistettion. Mattalpglil @hgrrisesa fised, and a
second polishing process (final polishing process) in which a soft polisher

i's used. PhigshfY prodts$th Which h®h&l Rlishddes Me@SAta JBYURIVJIRRInE Fodass ¢mgd for
any of thg pr(i)“ciglepsrsesS descri bed alg%ISe. SI—|0\/?/ever,a te):y dl:jfs]li;ng tn%gm aft(igi?l t he

f qry: N SEi: . s, for exanple for the polishing
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process a proc e maxi mum ef fect can be denonstrat ed.

(Second embodi The f)glishing carriers of the present invention can be used for any of the

processes described above. However, by using them after the process for mirror
finishing the edge faces, for example for the polishing process after the lapping process,

the maximum effect can be demonstrated.

(Second embodiment)

FIG. 5 is a plan view of a polishing carrier according to a second embodiment of
the present invention.

The characteristic feature of the polishing carrier according to the second
embodiment is that, as shown in FIG. 5, a plurality of protrusions 2a is provided on the
cushion 21. FIG. 6 is a diagram showing a cross section through line B-B’ of FIG. 5. As
shown in FIG. 5 and FIG. 6, in the present embodiment, since the edge face 41 of a
silicon substrate 4 only makes contact with the protrusions 2a of the cushion 21, there is
no concern about scratches occurring due to the sliding motion of the edge face 41.

FIG. 5 shows an example of three protrusions 21a. If the number of the
protrusions 21a is two, the support is unstable, and if it exceeds seven, the effect of

reducing the number of contact points will be lost. Therefore, it is appropriate to form



FIG 5 is a plan view of a polishing carrier according to a second

enbodi nent of the present invention. The characteristic feature of the

pol i shi ngwvoavnedm@sesaccordi ng to the second enbodi nent i spthar0ss14atowWn i n
FIG 5, a plurality of protrusions 2a is provided on the cushion 21. FIG 6
is a diagram showi ng a cross section through line B-B of FIG 5. As shown
in FIG 5 and FIG 6, in the present erfitpodi ment, since the edge face 4 1 of
a silicon substrate 4 only nakes contact with the protrusions 2a of the

cushi on 2prothRRINE inl BetWeerCBRLINA sADOThe SOfrati6RNET] aGRHUSOIRG Byie to the
sliding notion of the edge face 41. FIG 5 shows an exanpl € of three

pr ot r Usi 0Bgprianadif olshin HIAPAE sBliaddM L AhiADENS 21 IS tvo, the support

is unstable, and it it exceeds seven, e ect of reducing the nunber of

contact pointsw il .lost. Therefqre ,it is. roprjate.tao.

f or npr ot r usi ong\é% %‘elgg%\}\%%%f’tahnrq%snﬁr‘lﬂmg? Qarflnelsﬁésalg%o@%hg’iab?fsa $HPmy prot rude
by appr oxi ely O. fromthe surface of the cushion 21. For the cushion
21, a mat é{ﬁé@te\%&e@v&nﬁ girEaRle.jagy tyesseleptsd frorntueds, pelyemidessingubst rate i s
used. For exanple, any type selected from suede, polyan de resin,

pol ypr opyPelygrapyleng ressy, obpnty resis can beawsed andisepbciatly, the sipeof erloky resirhis use of
epoxy resin is desirable. (Third enbodinent) FIG 7 is a cross-sectional

di agr am ofdesraplsl. i shing carrier according to a third enbodi ment of the
present invention. The characteristic feature of the polishing carrier
according to the third enbodinment is that, as shown in FIG 7, the cushion
2 1 is sandwi ched between an upper side nenber 22 and a | ower side nenber

23 in a sapgivd Ghv&fimegure, and fixed by

FIG. 7 is a cross-sectional diagram of a polishing carrier according to a third
embodiment of the present invention.

The characteristic feature of the polishing carrier according to the third
embodiment is that, as shown in FIG. 7, the cushion 21 is saﬁdwiched between an upper
side member 22 and a lower side member 23 in a sandwich structure, and fixed by
bonding. In this embodiment, an epoxy resin material is used for the cushion 21, and a
fiber reinforced epoxy resin, which is a harder material, is used for the upper side
member 22 and the lower side member 23.

In this case, open holes that constitute substrate holding holes 2a to 2g are formed
in the cushion 21, the upper side member 22, and the lower side member 23. However,
the hole diameter of the open holes of the cushion 21 is slightly less than the diameters of
the holes formed in the upper side member 22 and the lower side member 23.

Accordingly, the edge face (outer peripheral side face) 41 of the silicon substrate
4 only makes contact with the cushion 21 formed from comparatively soft epoxy resin,

and it does not make contact with the hard upper side member 22 and lower side member

23.



bonding. In this enbodi nent, an epoxy resin material is used for the
cushion 2 1, and a fiber reinforced epoxy resin, which is a harder

mat er i al ,wooesagbobor t he upper side nmenber 22 and the lpomgrP2W5/0B14TENDET

23. In this case, open holes that constitute substrate hol ding holes 2a to
2g are fornmed in the cushion 21, the upper side nenber 22, and the | ower

si de nenber 23. However, the hole dianq&er of the open holes of the cushion
2 1is slightly less than the dianmeters™of the holes fornmed in the upper

si de nmenber 22 Fancthetdushib@®8)a mh@falWRRdAE hardBessAS ke BaRelaY of 4 BBcGH0e face
(outer peripheral side face) 4 1 of the silicon substrate 4 only nakes

cont act  wishbiais GUSHIIRR clantplt IR fd SRS S VarfL [ FPOXY T €51 .

and it does not nmke contact w upper er 22 and | ower

id nmb ' &1, terial wh d is | th
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suede, pok¥ani?e resin, polypropylene resin, or epoxy resin can be used
and, espedTHMNE- the use of epoxy resin is desirable. As a result,
scratches are prevented from bei ng produced on the edge face (outer

peri pheral si dé\Saieaylt, scratches arp preyented drnmsheiig pradeced ogduhé edgefadel (shteng,
effectively. (Fourth enmbodinent) FIG 8 is a cross-sectional diagramof a
pol i shi ng pedphdrdrsidedecs) dil e thessilicohcubdtiateshihaitignpitishiag, dfhetipsligsent

invention. The characteristic feature of the polishing carrier according to
the fourth enbodinent is that, as showmn in FIG 8, a substrate hol ding
section 2 is fornmed froma |layer of hard material, the inner peripheral

surface ofreaalerRfodidiéntsubstrate hol ding hol es

FIG. 8 is a cross-sectional diagram of a polishing carrier according to a fourth
embodiment of the preseht invention.

The characteristic feature of the polishing carrier according to the fourth
embodiment is that, as shown in FIG. 8, a substrate holding section 2 is formed from a
layer of hard material, the inner peripheral surface of each of the substrate holding holes
2a to 2g is formed in a concave curved surface, and a ring-shaped cushion 21 whose
inner peripheral surface is finished to a flat is fitted into the concave curved surface
section.

Here also, for the cushion 21, a material whose hardness is less than that of the
silicon substrate is used. For example, any type selected from suede, polyamide resin,
polypropylene resin, or epoxy resin can be used and, especially, the use of €poxy resin is
desirable.

As a result, scratches are effectively prevented from being produced on the edge

face (outer peripheral side face) 41 of the silicon substrate 4 during polishing.

(Fifth embodiment)



2a to 2g is formed in a concave curved surface, and a ring-shaped cushion 2
1 whose inner peripheral surface is finished to a flat is fitted into the
concave owowveds/@sybace section. Here al so, for the cushipomiioosaisaat eri a
whose hardness is |less than that of the silicon substrate is used. For
exanpl e, any type selected from suede, polyam de resin, polypropyl ene
resin, or epoxy resin can be used and, ;gspecially, the use of epoxy resin
is desirable. As a result, scratches are effectively prevented from bei ng
produced on t h€l@dyis afcaess-seaidnal dipgrampdtarplisbing eartiec &cofidg ©fa fifte Silicon
substrate 4 during polishing. (Fifth enbodinent)FIG 9 is a cross-sectional

di agr am okmdodiglentbt tRE pfedért ifen@i§eOr ding to a fifth enbodi nent of the
present invention. The characteristic feature of the polishing carrier

according to t lTﬁe Eﬁgrgélex%ﬁpgégfnﬁ% %tfm%ﬁ)oth@l?“l% cﬁ?ie?%%ﬁ@ir&%tgﬁb%ftﬁ’ a subst rzg:[ e

hol di ng section 2 1s torne reelayers o e nmenber

an internediat.e r 27, and. r side er 28, which are formed from
a hard maf @llbf)%lfnegg{srg@ AF Shpwn f@@%ﬁé&sﬁéﬁerﬁ%ﬁ@ PrGhan ﬁ?%ﬁ’é‘?‘%‘i gSFl t he
internedig%e Egnber 27 only is formed slightly smaller, so that the

i nt er medi Hiree [3xe of anupnsy side meazber dhvaandnieraediata arenphsr 2 phed aloveusidace of t he
substrate holding holes 2a to 29. Aring forned froma cushion 21, which
has a cavimembien2$,tvehichare fomeadi fpine hard matkiislt stackedtand frel foigather. tThetholes
protrudi ng section. Here also, for the cushion 2 1, a material whose

har dness dianlessf tHedntethediate imenitRr 37 bhigas e k@t snfalles 86l that e €xanpl e,

any type selected from suede, polyam de resin, polypropylene resin, or

epoxy T esiendiREmEHBer BNstotrGRREGWAH the inh&EpelipReraf subROX ¥t heSivdrhR
holding holes 2a to 2g. A ring formed from a cushion 21, which has a cavity in its outer
periphery, is fitted onto and fixed to this protruding section.

Here also, for the cushion 21, a material whose hardness is less than that of the
silicon substrate is used. For example, any type selected from suede, polyamide resin,
polypropylene resin, or epoxy resin can be used and, especially, the use of epoxy resin is
desirable.

For the intermediate member 27, a material is desirable, which has a higher
mechanical strength in the vertical and horizontal directions and provides a high strength
gear, and which produces less debris. For example, stainless steel, aramid fiber glass
epoxy, or the like, can be used.

As aresult, scratches are effectively prevented from being produced on the edge

face (outer peripheral side face) 41 of the silicon substrate 4 during polishing.

(Sixth embodiment)

FIG. 10 is a cross-sectional diagram of a polishing carrier according to a sixth

embodiment of the present invention.



desirable. For the internediate nenber 27, a material is desirable, which
has a hi gher nechanical strength in the vertical and horizontal directions
and proviweoa/hsgh strength gear, and which produces | ess/Jdsios/ins70r
exanpl e, stainless steel, aramd fiber glass epoxy, or the like, can be
used. As a result, scratches are effectively prevented from bei ng produced
on the edge face (outer peripheral sidgsface) 4 1 of the silicon substrate
4 during polishing. (Sixth enbodinment) FIG 10 is a cross-sectional diagram
of a pol i shi ngThacharanteristic deatira of the plishing bareisbadordiy 1oQkhe §ik@ Present

i nvention. The characteristic feature of the polishing carrier according to

the si xt hembbd@igieERthdt Sastshédn irPBIG N0V subRtratk Roldifh seBtiGtP ?stff)ﬁ'ggd f6hdhng
er

section 2 is forned from an upper side nmenber 26, an i nterned ate nmenber 27

and a | OWghpctisflR nEHReD6 26 inthh Ella@lforl B B0Gnd h OTA AT IRE 651 Bhipp St acked

and fixed together. e dianmeter o e I ntermedi only is

formed sli | |l er, . so that caviti re forned in the inner

peri pher aﬁ%#ﬁ%@n&%aﬁ@a§ﬂggft?§% aﬂS%%F&S)gﬁ@F%rsrﬁfahcgﬁd‘?ﬁleteRPﬁﬁ@ f or med
fromthe cushions 2 1 are fitted into and fixed to the cavities, and the
rings protieasdiatsvmeabendy enly sigmnedslichtlysuplsiceo thaldasisies arsfomes isuhsst r at e
hol ding holes 2a to 2g9. Here also, for the cushion 21, a material whose
har dness inner periphetahsurfdeas ofghe sihstrate lhiobibng selbs2a tat?g. iRingssformedomakanpl e,
any type selected from suede, polyam de resin, polypropylene resin, or
epoxy r estushixms 2b@refitesl iatchndebRees tlelotvitieh) andl 8 ritfgs PRANMe tOFrd theS

desirable. For the internediate nmenber 27, a material is desirable, which
has hi gh internal circumference surfaces of the substrate holding holes 2a to 2g.
Here also, for the cushion 21, a material whose hardness is less than that of the
silicon substrate is used. For example, any type selected from suede, polyamide resin,
polypropylene resin, or epoxy resin can be used and, especially, the use of epoxy resin is
desirable.
For the intermediate member 27, a material is desirable, which has high
mechanical strength in the vertical and horizontal directions and which provides high
strength gear, and which produces less debris. For example, stainless steel, aramid fiber
glass epoxy, or the like, can be used.

As aresult, scratches are effectively prevented from being produced on the edge

face (outer peripheral side face) 41 of the silicon substrate 4 during polishing.

The polishing carrier of the present invention can be used for a lapping process or
a polishing process. The following is a detailed description of polishing.

When polishing (either a first polishing process, or a final polishing process) is
performed, in a state in which the gear section 3 formed in the outer periphery section of
the polishing carrier 1 is engaged with the sun gear 52 and the internal gear 51 of the

polishing carrier mounting section 5, the polishing carrier 1 is mounted onto the lower



mechani cal strength in the vertical and horizontal directions and which
provi des high strength gear, and which produces | ess debris. For exanple,

st ai nl esswete®loizdsan d fi ber gl ass epoxy, or the |like, pcanphwsosath As a
result, scratches are effectively prevented from bei ng produced on the edge
face (outer peripheral side face) 4 1 of the silicon substrate 4 during
polishing. The polishing carrier of thggpresent invention can be used for a
| appi ng process or a polishing process. The following is a detailed

descri pti eufak ph¢ 54 ki which eepolishing phd B4a ¢fthé belishing daisdér @Untiah s&@iopr ocess,
or a final polishing process) is performed, in a state in which the gear

section 3sfioaffRed.| NekthsilieoH fibsPRES PR agheSd febbrdffy ﬂa&ﬁa waha%}!e Rejeear rier 1
is engaged with the sun gear 52 and the internal dear 1 of the pol i shi ng

carrier nmpipt %(flg;héd??é (.?ch%’lnttoQEe lsfrétp!hgﬁhr%g{orlé gfag 2 ’Eﬁqﬁi‘& ﬁd %t o the

| ower surface plate o which the polishi |sh|ng

carrier nounti .on 5 ffixe t,.Silicon substr tes

nmagnetic recor &%ﬁgﬁ?&dﬁ‘%ﬁ’“ S\'ﬁ}ﬁ% £s 4 are® Bﬁd&é%?dtbgvﬁgnﬁl&ﬂ li‘)&'ﬁbﬂ‘r age plafg ga4ced into
t he substrate hol di ng holes 2a to 2g, and held in place. Next, the silicon
subst r at eStVhighpalishigirad et sefiednandbe pBWérSU#@ﬁeﬂ&@e 5ploathigiuthen whi ch
polishing pad 54a is affixed, and the upper surface plate 53 on which the

pol i shi ng pplishiread Saas affixed) anémdnlmalnohslang)bmudhomtgmhngplhmklmmalas ni ng
abrasive grains fornmed fromcolloidal silica is supplied, the | ower surface

plate 54 dorchetHronupglkyidal yilicadesupplidde tedoneesuifat@platt JamndRROSPpeesiifacect i ons.
As a result, due to the difference in the rotation speeds of the sun gear

52 and t h@ldtéﬁ?ﬁr@%taﬁﬁ%ﬁ o;?ﬂasﬂ& BRcdiRhs. SN zﬁgsﬁlt”‘rd'hb & thl dffﬁ%@r%@%n Wai | e rotating

on its own axis, and the two surfaces of the silicon substrates 4 are

pol hfggdhg(?taa&g?%gage b gtes Pl GO TuAYehPS £ ne'odiRhith Balrls § RfayPS1 20 ©

while rotating on its own axis, and the two surfaces of the silicon substrates 4 are
polished at the same time.

The silicon substrates 4 rotate in the substrate holding holes 2a to 2g during the
polishing process, and they rub against the inner peripheral sections of the substrate
holding holes 2a to 2g. However, since the cushion 21 holding the silicon substrate 4 is a
soft material, the edge faces of the silicon substrafes 4 do not become scratched.

For the polishing pads 53 and 54, a soft polisher whose material is suede or
velour, and a hard polisher such as hard velour, urethane foafn, pitch impregnated suede
and the like, are offered as examples.

Hereunder is a detailed description of a manufacturing process using a one inch

(25.4mm) diameter silicon substrate for a magnetic recording medium as an example.

(1) First lapping process (First grit covered process)

First, a single crystal silicon ingot, which is produced by the Czochralski method

b

is sliced into slices approximately 1mm thick to produce silicon substrates.



pol i shing process, and they rub against the inner peripheral sections of
the substrate holding holes 2a to 2g. However, since the cushion 2 1
hol di ng twe 28édd18®8 substrate 4 is a soft nmaterial, thepedgedsons7of the
silicon substrates 4 do not becone scratched. For the polishing pads 53 and
54, a soft polisher whose material is suede or velour, and a hard polisher
such as hard velour, urethane foam piftgh inpregnated suede and the Iike,
are offered as exanpl es. Hereunder is a detailed description of a

manuf act uri ng Plert égpingsi pgfmﬂanitmhliécﬂﬁsuﬁmeﬁimks%ing bldce@migybstrate
for a magnetic recording nmediumas an exanple. (1) Firs appi ng process

(First grihpooy eeRlmBAf6RS fdcufdch ahd R t%hﬂgl:&ué‘c'yysl’,‘h@h%ﬁgﬁ 5088k jgot , whi ch

is produced by the Czochral ski nethod, is slicéd int ces approxi mately
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silicon substrates. pi ng proces I

accuracy and.the formaccuracy. The | appi process i s perforned using a

| appi ng dren\?'lglélér,1 ’%éef @ﬁ%imr[rdﬁf e ?X%?x‘ﬁlragﬁ% P@dg?%n #&'@fng wtngdhe sungeappndhi ng
medium the load L is set to approximately | OQg/cn2, and by rotating the
sun gear HSdNERR gearathe fyvo surfaces effbe silisonssnbstigtesstored imthesatriecoare subst r at es
stored in the carriers are lapped to a profile irregularity of O to 1mm

and a sur tapped toruprofilsisregRamty)of Orte dpo; el 4 surflcSBAGAAYss GRmapPngabured &) y 6mm
Next, using a cylindrical grinder, a hole of 5.8mmdianeter 1s made in the

cent er of JISBOBOB) dfiapproxsndislyeahe, and a predeternined chanfer is formed on
the outer peripheral edge face and the inner peripheral edge face. The

surface roughnegst, Qfing BeyliRRAl GiflePUhRle & § i 48§ Lndtfe
silicon substrate at %higltine IS gﬁprofﬁnaféﬁ@ﬁﬁﬁhﬁgggg%@g%$ﬁw%em£p
of each silicon substrate, and a predetermined chamfer is formed on the outer peripheral

edge face and the inner peripheral edge face. The surfaée roughness of the inner and

outer peripheral edge faces of the silicon substrate at this time is approximately 14um

Rmax.

) Edge face polishing process

Next, by brushing using a colloidal silica grit of approximately 100nm average
grain size, the edge face parts (angular part, side face and chamfered part) of the substrate
are polished while the silicon substrate is rotated, the angular part is formed to a curved
surface of a radius of 0.2 to 10mm, and the surface roughness is taken to approximately
1pm Rmax, and 0.3um Ra. The surface of the silicon substrate whose edge faces have

been polished is flushed using water.

3) Second lapping process (Second grit covered process)
Next, a lapping device is used, a polishing carrier whose cushion is formed from
epoxy resin is used, aluminum grit of grit size approximately #1000 (grain size

approximately 3um) is used, the load L is set to approximately 100g/cm?, and by rétating



(2) Edge face polishing process Next, by brushing using a colloidal silica
grit of approximately | OOnm average grain size, the edge face parts
(angul ar wenbos/mb®e face and chanfered part) of the substrapmosnespol i shed
while the silicon substrate is rotated, the angular part is fornmed to a
curved surface of aradius of 0.2 to 10nn1 and the surface roughness is
taken to approximately | mm Rmax, and 3mm Ra. The surface of the silicon
substrat e whose edge faces have been porlshed is flushed using water. (3)

Second | aii sug gparamdske {nfendlpdarg tapping @y perfimpd alEin s the\Netace Rupiiieé ng devi ce
is used, a polishing carrier whose cushion is formed fromepoxy resin is

used, al UQRMER) &thd tvif sulifakés cﬁ‘tK@emﬁ&Q{s‘%btW & ébt})#&@xggteggfpﬁﬁ nTﬁ yéﬁ&&‘) [ eng

apprOX|nater 3nm) is used, the load L Is set to appr nat e

and by r Ots@ﬁs'txggggl%t ;ﬁ%\gﬂg n%%g%%ﬂ&?d la E}B ﬁ%g%cegea% di g&) §1| \g h{rﬁ Rfgr med,

taki ng the sur TWo sur P %con
substrate_t rOXI 2nn1 The silicon substrates t hat have f|n|shed
the secon8l® ‘ﬁé@@? i "B‘éie‘g CPecHeBrRY ‘?’%ﬁ\ﬂé“s’i‘n ng tanks of neutral detergent
and water in sequence to wash them (4) First polishing process (Primary
pol i shing process) A first polishing process ains to renove the scratches
and distortion remaining after the | apping process, and it is perforned
using a p&i shiirgt pdishing professd@rispecpdlishinggpréwassy pol i sher (ceri um pad
MHC15: nede by the SpeedFam conpany) is used as a polishing pad (polishing

cloth), a poli ghfisgpelRhing@rodesy ATRM td feibve PRXItrateisdsAnd BRIGHISS *nfathifdsker C))
is used for a cushion, and polishing is perforned where the polishing

condi ti ongftéftRe %bin@fﬂr&%sm Hrﬁ p&ﬁJn‘n@&ig i l)hﬁﬁn e V3R AYELBG R A ain
size + water, |oad: n2, | ower sur % E I at e evo ution gpee&. 40r pm
upper sur B%%oﬂgl?etr?cenum pad MHC15: made by the SpeedFam company) is used as a

polishing pad (polishing cloth), a polishing carrier formed from epoxy resin (hardness 80

(Asker C)) is used for a cushion, and polishing is performed where the polishing

conditions are polishing medium: colloidal silica of 80nm average grain size + water,

load: 100g/cm?, lower surface plafe revblution speed: 40rpm, upper surface plate

revolution speed: 35rpm, sun gear revolution speed: 14rpm, internal gear revolution

speed: 29rpm.

The silicon substrates that have completed the first polishing process as described

above are soaked in washing tanks of neutral detergent, pure water, pure water in

sequence to wash them.

&) Second polishing process (Final polishing process)

Next, using the polishing device used in the first polishing process, the polishing
pad is changed to a soft polisher from a hard polisher, and a polishing carrier formed
from epoxy resin is used for the cushion to perform the second polishing process. The
polishing conditions may be the same as those in the first polishing process, except that

the polishing medium is colloidal silica (average grain size: 40nm), the load is 100g/cm?,



revol ution speed: 35rpm sun gear revolution speed: 14rpm internal gear
revol ution speed: 29rpm The silicon substrates that have conpleted the
first polwehvewgpiprecess as descri bed above are soaked i mcwasmiongidianks of
neutral detergent, pure water, pure water in sequence to wash them (5)
Second polishing process (Final polishing process) Next, using the
pol i shing device used in the first pol yghing process, the polishing pad is
changed to a soft polisher froma hard polisher, and a polishing carrier

formed framd tpampunesmovedisuged Tigysilidva sabshitenhithaPeEdpitel iR esRNd
pol i shing process. The polishing conditions may be the sane as those in the

first pol psluhiigy REQSE &k, im@¥eE Rt WARMing %k?@fﬁe%ﬂia%%%%‘@#t | %‘e?ér gipdal

silica (average grain size: 40nm, the load iIs nount

renoved i g1 i . conpleted the second

pol i shi ngﬁlﬁllrec}’ggg}sr’sg Q?ﬁtéﬁhgﬁg%w%&g%ﬁﬁ%gﬁ g}llﬁ'gY%?anﬁgﬁﬂgalm ae@tug?cﬁgﬂt ,
neutral detergent,.,pur.e. wat.er ure ter,. | PA (isopyopyl alcohol), and |IPA
(st eam dr Waﬁbﬁepn Iieg&dgﬁ\é%s’ a(@‘“&/\fgsaﬁp]ty\fliﬁms"%r"@veé to ‘Ta§{‘ Bgéﬁer"%h‘é‘gt‘ appl y

ul trasoni c waves to each of the washing tanks. Silicon substrates for

magnet i c recorgﬂﬁ@nﬁ@&ﬂﬁw&ﬁ@“@%%@ﬂ%@ﬁmﬁﬁwvnghaﬂﬁ%ﬂﬁﬁmnﬁbsﬁghdsscribed
above. [Exanple] The silicon substrates treated in the polishing processes
usi ng t heprpseisehdasgribesrabore. used in the first enbodi ment, and the polishing
carrier used in the second enbodi nent, were subjected to vibration simlar
to that which they can be expected to receive when they are stored and

noved in cassettes for transport, and the condition of the damage occurring
on the supslahigllq edge faces, and the appearance of debris produced,

" The silicon substrates treated in thé polishing processes using the polishing
carrier used in the first embodiment, and the polishing carrier used in the second
embodiment, were subjected to vibration similar to that which they can be expected to
receive when they are stored and moved in cassettes for transport, and the condition of
the damage occurring on the substrate edge faces, and the appearance of debris produced,
were examined.

The substrate holding sections used for the polishing carriers were formed from
fiber reinforced epoxy resin, and the cushions were formed from epoxy resin.

Furthermore, silicon substrates of one inch (25.4mm) diameter were used.

The condition of the damage occurring on the substrate edge faces was examined
by observing the substrate edge faces using an optical microscope. Furthermore, a debris
production test was performed by the following procedure using the cassettes for
transport.

(1) The silicon substrates were inserted in the cassette, then the top cover was
installed for packing.

(2) To simulate transport, the silicon substrates were moved ten times towards

both the bottom and top of the cassette.



wer e exam ned. The substrate hol ding sections used for the polishing
carriers were formed fromfiber reinforced epoxy resin, and the cushions
wer e for med 2besmsepoxy resin. Furthermore, silicon subsecauesosbiane inch
(25.4mm di ameter were used. The condition of the danmage occurring on the
substrate edge faces was exam ned by observing the substrate edge faces
using an optical mcroscope. Furthernorg, a debris production test was
performed by the foll ow ng procedure using the cassettes for transport. (1)
The silicon sub®) Tatsesulaedeadinsaidiedoddihgtdfehcassaic! @i siiREA sitiBate®RefeOVer
was installed for packing. (2) To sinmulate transport, the silicon

subst r at eSndeRE@in®uRTrchRRVed FERSthE QMRNESHIAL Bastdie, bottom and top of the
cassette. (3) To sinmulate | oading and unl oading of the cassette, the silicon

b ' ' r ooV f. the cassette.
Ater the above oo oBe Bk ALal ok BIRNAS. &1 8 (3 st %g}pie%ssﬁa?q W the

nb f | b te.. i cles, bei the cassette material, produced on
the subst PLPRYETPRTIGRIIIRRYPsINEdE c4StH1E Toaieriakehredisd ondbe.yibakatb phietal

m croscope. Measurepents were perfornmed by observation of a sanple of 10
subst r at ePeriBhEalseelioRs Avas svasued usieg beptcal midressoph eMeasugemants were nunber of
particles counted divided by the nunber (10) of the substrates. The results
are shown performadst by absermetiorcofimpsanipdoot, 1 0esubstritésaand £ssmpaisoperat perfeehedsi ng a
polishing carrier that had its substrate holding holes formed from fiber

r ei nf or cedisimgobeyval@sofhavhimbetiof pusiied B6unte@NdivitleR By it itEber 1 )io@the hat had

its substrate holding holes forned fromfiber reinforced epoxy
substrates. The results are shown in Table 1.
For comparison, a similar test was performed using a polishing carrier that had its
substrate holding holes formed from fiber reinforced epoxy resin without cushions, and a

polishing carrier that had its substrate holding holes formed from fiber reinforced epoxy

resin with three protrusions. The results are listed together in Table 1.

[Table 1]

Number | Polishing carrier Scratches Proportion
produced on of particle
substrate edge generation
face

Examples 1 Epoxy resin cushion None 0.5
Epoxy resin cushion with | None 0.4
three notches

Comparative 3 No cushion Many scratches 8.2

examples 4 No cushion, three notches | A few Scratches 4.7

The results in Table 1 show that in the case where the polishing carrier of the
present invention was used for the process, there were no scratches produced on the

substrate edge faces, and the number of particles produced was also considerably reduced.



resin with three protrusions. The results are |listed together in Table 1.

[ Table 1] The results in Table 1 show that in the case where the polishing
carrier olotbes/ms®sent invention was used for the proceesr/iptwseimer e no
scratches produced on the substrate edge faces, and the nunber of particles
produced was al so considerably reduced. CLAIMS 1. A polishing carrier that
has a substrate hol ding hole that holdsya silicon substrate for a nmagnetic
recordi ng medi um wherein a part of the internal circunference of said
substrat eChlIMShg hol e that makes contact with said silicon substrate is
formed froma cushi on whose hardness is |less than that of the silicon
substrate. 2. A polishing carrier according to claiml, wherein said
cushion is epoxy resin. 3. A polishing carrier according to claim1,
wher ei n sai ' i [ l.ect mithe .group. consipsting of
suede, po?ygnln&g%mrn gg ?}r{,&r g}%hép%t sﬁ‘%%@é%ﬁ@ﬁg‘%r@gﬁ tfrl??tq}f).lésﬁ %gfc?nsﬁllb%at% ¥ i er
according _to any one of claim.Jl through claim3, wherein a thickness of
sai d cus hfr@ﬁn‘%bcyrf:%osrgmlgﬁlé‘?ﬁmﬁ?’ whrgeip apattef the m@naAC‘ﬁW%Fﬁnﬁ@Oé%@i er
according to any one of claim1 through claim4, wherein a plurality of

pr ot r usi oﬁ@%ﬁeéﬁlm@lem gekesgoptact with sqif isdisan sultstrateds formad &opravi ded on
the internal circunference surface of said cushion. 6. A polishing carrier
accor di ngcueshian whose Bardnbssrieless thae that obihe sdicos sitdtrpteot r usi ons i s bet ween
three and six. 7. A nethod of manufacturing a silicon substrate for a
magneti c recording medium wherein a silicon substrate for a magnetic
recording mediumis polished using a polishing carrier according to any one

of claim 3 WipdiainechdieFh&oflindtd BARLH vHerdROAH G 1 gp@xysliegih.con substrate

for a magnetic recordi ng nmedi um

3. A polishing carrier according to claim 1, wherein said cushion is any material selected

from the group consisting of suede, polyamide resin, and polypropylene resin.

4. A polishing carrier according to any one of claim 1 through claim 3, wherein a

thickness of said cushion is less than or equal to 1 mm.

5. A polishing carrier according to any one of claim 1 through claim 4, wherein a
plurality of protrusions which make contact with the silicon substrate, are provided on

the internal circumference surface of said cushion.

6. A polishing carrier according to claim 5, wherein the number of said protrusions is

between three and six.

7. A method of manufacturing a silicon substrate for a magnetic recording medium,
wherein a silicon substrate for a magnetic recording medium is polished using a

polishing carrier according to any one of claim 1 through claim 6.



according to claim7, wherein said silicon substrate for a magnetic _
recording mediumis polished by rotating the substrate by engagement with a
sun gear wodo@migdsernal gear. 9. A silicon substrate fecrarrmegopuiT
recording medi um which is nanufactured using a nmethod of manufacturing a
silicon substrate for a magnetic recording nedium according to either one
of claim6 and claim?7. 21

8. A method of manufacturing a silicon substrate for a magnetic recording medium
according to claim 7, wherein said silicon substrate for a magnetic recording medium is

polished by rotating the substrate by engagement with a sun gear and an internal gear.

9. Assilicon substrate for a magnetic recording medium, which is manufactured using a
method of manufacturing a silicon substrate for a magnetic recording medium according

to either one of claim 6 and claim 7.



