DESCRI PTI ON WORKPI ECE DOUBLE- DI SC GRI NDI NG APPARATUS
AND WORKPI ECE DOUBLE- DI SC GRI NDI NG METHOD TECHNI CAL

FI ELD [ 0001] The present invention relates to a
wor kpi ece doubl e-di sc grindi ng apparatus and a

wor kpi ece doubl e-di sc grinding nmethod configured to

si mul taneously grind both surfaces of a
thin-plate-1ike workpi ece such as a silicon wafer, and
nore particularly to a workpi ece doubl e-di sc grlndlng
appar atus and a wor kpi éE€C8d8BLENdi sc gri ndi ng met hod
configured to support a workpi ece hol der that supports

a morhggfce in a contactless manner and grind both
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For exanpl e, '”Dé‘@sl?&d‘tﬁ%%e%?ﬁgiﬁ@ hBatomdopts a

silicon wafer having a |arger dianeter typified by,
e. g , a di aneter of 300 nm a magnitude of a surface
%q%%@ent cal |l ed a nanot opogr aphy has

recent y econe a problem The nanotopography is one

kitif 1df surface shapes of waf ers, indicative of
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rp of the wafer in the doubl e-disc
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nanoz ppogr aphy of a silicon wafer after mrror
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a problemin an intensity |level of the nanotog graph
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filter groce33|ng with respect to a Sori shape
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shapaeist apcensyst esngnabl s SEasird ng; & NaroLepPegt aphy
in a sinplified manner as disclosed in Internationa

Opgbkitcat § ont Nosa PO0BI01896%. nanotopography affects a
yvield ratio of an STI (Shallow Trench Isolation) process

in a device process, and a rigorous level and fineness

of a design rule are demanded with respect to a silicon



FIG 10(a) shows an exanple of a pseudonanot opography
obt ai ned by perform ng bandpass filter processing of
50 nrmto 1 mmwith respect to a Sori shape of a
doubl e-di sc ground wafer neasured by a neasuring

i nstrument adopting the capacitance system It is to
be noted that FIG 10(b) is a graph show ng a

t . [ 0006
v B e, SR 2 Ranot opour aphy

[doe3l having a wavel ength size of 10 mmis not greater
than 15 nmin a final_ product, which is bec ning a
mai ndHee AANRL PP FERRRY défafd e 34 S dii & Ot UpbY¥ aphy
pr&sls P& eaal 1905 Relraw 0. Ztpmid i d Niiss Ny akged
process. FIG 12 shows a relationship between a
pavaliuer fr by pseudopnacetseiogy apiyhed tlezving doubkéediesce

ri ndi ng process and a val ye of a nanotopography_after
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and0QG Cifd < RdhOAt bPOREhagement A £ORVEAti®8aheandering
doubl e-di sc grinding nethod will now be descri bed.
ofFiar sti,reFli® Bhehwwsecansaexamdlted g & corwerPi efhathe wafer
. kpi ec oubl e-di s¢_ar.indi.ng . that is used
i or SR 0 e bR Er SR S e
[0doubl e-di sc grinding apparatus 101 includes a

wor kpi ece hol der 102 that supports a workpiece W .
havi Ajeaneriot o eaphike®§napeiftiGhran diferatter mirror
' ls & hadidly diy enl | 9o pogdican
po?g%gggggsp%%?%?ggﬂgt ?gapr essur e}rsupp(gé]% menbers 103
inthatf earomeposi tNanerdappebot(magivdes tofrahdowohRpi €egp.) or

hol der 102 and support .the rkpi e hol der . from
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fluid, and a pair of grinding stones 104 t hat
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Shé?gﬂ S 1g£€argquzgﬁégggt%nagﬁgt%r 105 andE%gn rotat%es
nott havki gh pspdddm [D008h intensiWyen estech &f doudl e- di sc

rindi ng _apparatus_ 101 is_utilize j.nd
nadit PReBaRR il VAP BLE™  FRE Vo ot VISV 7L
ex&pper bed aby el st kpteeathal der al@udlleidido einding
noted that rotating the workpiece hol der 102 enabl es
Pree¢afirng the workpiece W Further, a fluid is supplied
[06@5? space between the workpiece holder 102 and the
static pressure support nenbers 103 fromthe o
respoen v sbakppd epresisure suppess aeAbers BOZ IGEBHE h

i des t t th kpi hol der. 1 t
prdUAST BFr BERPOR o TReST bUds i Pay aeing s boaf HError
wolHeBsHEe phrithenfiny tar Funhber aobandpetds thiel s f aces

of the workpiece Wthat is supported by the wor péece
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wor kpi ece.in_a rotation axis directiqn,have heen
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200/ Kps €6€. produced during grinding affects an accuracy

or a nanot opography of a processggg target surface.
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p r oIS ref eo ANE0 ommt e cenirerwfh supppetingonease fiorshape
supporting the workpi ece and the center of an interval
bet ween grinding stone surfaces of a pair of grinding
stones for grinding. Mor eover, for exanple, in
such an appar at us adoptingza static .pressure support
using a fluid as



depicted in FIG 8, Japanese Unexam ned Pat ent

Publ i cati on (Kokai) No. 2007-96015 di scl oses that a

nanot opogr aphy conponent that cannot be sufficiently

i nproved by an adjustnent function provided in the

conventional apparatus, i.e., tilt adjustnment or shift

adj ustnment of a grinding stone axis can be inproved by
ofafgo%to' & #?&'?rgﬁﬁéswg%e§uﬂg%m%¥'é‘ Mohshreagh

of a plurality of pockets has support holes for a
inbluiutheand aduo et cqnt Adj sapaa istaatdec gyreszure of ipeto be

fluid in accordance with eac ocket wth respect to a

h
nogegh ithady dsllur el ippotf AefREP FSH And back
f PR PREK Biye &R ridh b &xi al
naﬁ??g ?ﬁ%ﬁ. 0010] O&éaguAs degﬁribed above, in the
[000BVenti onal technol ogy, preventing the workpiece from

bei ng deforned as nuch, as possi bl e, during arindi j
i mpo ?aﬁ?tﬁgﬁphgqq ql?ﬁstﬁﬁaﬁﬁngPéﬁég%ap %J%§é§h£§phy
1e688r g% Nasy hears ¢oONLAGBHE 86 20 difi 1110 @enti®inet ghekter

control over the grinding stone axis or control over a
thehatlioc npr égs i ef hat ngg@ﬁtts itk pie e @RMApg @

adequate position in t atio j | 1,66t b9H h
maffaripen B L RORr | UBRERbE, Btk et PO raphy
mudeuBke=disa Wd sk Nge Bppavabupmori ndeubliartdé see gi & hei ng

nmethod is utilized to neasure a pseudo- nanot opogr aphY
PrefedSwaf er subjected to doubl e-disc grinding, there

are ppay hbregubarifigs; ,@idh anngnstenegnaphwdavelof a

havi ng a wavelength size of 10 nm exceeds 0.2 pmin

pssode-casesoptErepine pseadothancioopdgr=bisc i ariheing
doubl e-di sc gri.,ndi ng_proces X in_thi
prﬁﬁﬁﬁér?ng'ﬁb%ﬁ%%ﬁ%g&%pﬁyn?gégﬁpéggggﬁgi15 nn#i% ghﬁal
prétaak .produehn ard slppressbdgthhe nargt dpogr aphyoced a
| evel that has been recently demanded is difficult
corred&atigp- DI SCLOSURE OF | NVENTI ON [ 0012] | t
[Oﬁ@?]been conventionally considered that a workpi ece
ol der that supports a workpiece froman outer )
per idhevalestdenallonpubaxdiasc dy reeeing aedhast atelst
thﬁ sgne do S, Jiot affect a wafer quality, e.g., a
nOMaRG6t 6p8Frapiy i n t he doubl e-di sc grindi ng appar at us.
Howewer st ASFAGL eSulshoafs condecdmpye anfi By eshivgatt iomal
about problems in such doubl e-di sc grindi t he q
woRkREBRE PRVEHESIE Haver +R9e3P e8PPRA ti%&?%a%clesl?%%
fol NHEABLECK 1 Q¥ely A RESLY | O &l ORGwANi AXkal . digred idsule-
rotation of a workpiece holder as supporting neans
dist ogpgindiagi abpdinadots oh0bf infdudeskpi eos kixtere? pphder
ilt _control or shift control o .t he _grindj Ne;
1O%xt'_r1§a rSBBRfDrrgIS ve%orék%%%??gcwp)f(ggéb e grﬂlgdu ploé?%'ignglke

shdde webkphaceudle rapadesiet £1 pesdei anongy tsheradial
irection of the rotation in regard to _control over

dizndrt hahokBPogPapMPTITD13) Palr ?fIFt?§}q!ﬂﬁ%ﬁ%ﬁﬁ? an
supgpé%?tmgffubggg R8s &MYt YLOtL98iE$oh@dPLAVIHA A sides of
oubl e-disc grinding apparatus and a doubl e-disc
thegrwadkpije oet hod dehatl Carersd apubpeetatpeswmamdiP @ ®hg an
axial_direction of raotation of a workpiece hol h
ho%o}?é gr%‘r ﬁité’ceglf‘feo%aa%o%%t ar pé thgrlglecgcle{ el],-1 &t
t heMik &hs #BYn benaaf aginera dthids slegsades Bynaratnepegrsapdyic
of the workpi ece, in double-disc grinding for the
pragoruapt ee. a[ 60udd, and a RRBENPEVETERALDghjSEGnes 104
ccor di to the pr ' ng i ere s PrRv dede
thiivﬁﬁ%%f%%%6888§ﬁg9 §§g¥§%gﬁgi%69g%%%?a?us conpri;gﬁg =€
W safpp®aséd laywehkpiweeshedcterhd ha¢ r suppor t he grinding
thin-plate-1ike workpi ece froman outer periphera
side along a radial direction and is able to rotate;
a pair of static pressure support nenbers that are
positioned on both sides of t he wor kpi ece hol der and
support the workpi ece holder from both sides along an
axial direction of the rotation thereof in a



support the workpi ece hol der based on the static
pressure of the fluid that is not |ower than 0.3 Mra.
[ 0015] In conventional exanples, an influence
of a position of the workpi ece hol der along the axial
direction of the rotation thereof that adversely
affects the nanotopography of the workpi ece has not

st%%ﬁgrgﬁlli r addi a é’saé e?vxgogbfrh%%% ta(k}ldlsqpar{nf tate at

erval e wor kpi ece hol der
a @ﬂghtapeeUatlc pressure support nenber.
However, |ike the present invention, if the
[0Q@Bbl e-di sc grinding apparatus in which the interval
bet wae %},tQS Hnrak@'o%%thQil% @Pgn&bﬁgsgﬁb'acfaﬁﬁl@S&Ule is
suppor ber the 1 nterval béetween a surface
utdiitbd wor Igmleme kkm&}ujesurﬁacessoﬁup@@rmkm%ce W, the
contactl ess manner and a surdaﬁ g&@each St%%lc holder
wonkRE&GFe Vs dipdrit” Tenb& P hat stpp s RISt Kpi B2
1050l dPE 18 2,CoBt A RFS HIRNNES + 461 AQL takeaiakdikare 50
mm and the static pressure support nmenbers support the
holmi)ekpilééeelmalbders wietaing athe ppekpdrescoW a flunther, a
IS _not r_. than 0.3 dopt e 0 i on
fllbjfgtﬁé %PP&H@& tholade‘?p?% I\@gﬁ‘ﬁ%g?t g%t dra rFElp%%%e
ho L@dr beo2stabi ldhzed wheic ef festing éu@lpioe:tmmnbers 103
grindi ng, and the nanotopography of the workpi ece ca
frqe EbAsFEEPaLIL: VEUPPrassed F £ oRTBEI ﬁglp@egfr%d%dﬂq%% Jo3
on tﬂ‘é hsggﬁél ' q:%t' c[rotoj'(ﬁle workpiBtel Moy dd #1802 taléng
erable t hat morkplece hoFder has paral |l elism
théﬁaﬁlam1dnrbekmmmnuffﬂhﬂrMQsabﬁOE b ovsipe gw,static

VWhen t he |n rval t he morkpl C er
Preg3ife Bfeg éﬁéﬁﬁgor&e Uriere 5 hagrg&egh% #@¥£JJ§
of WAt Rbrkparce0wnpHdike d heuppesests bRvenid NDr]epi@taei

is apt to be a% plied when rotating the work
holtgR Kok 0&nanghe ok tdce et TS B St AEPROF K] St b3
l h l liow andide 104
arK{pM?n%égslé % %ﬁ?ﬁ%éteﬁ%ﬁﬁg£ﬁ§hg%g]g%&ﬁ?&?&%s of the
rotwr kpy ege hohdgh, sideed dad ham beteuf fli0&i-ent |y
suppressed, thereby further snoothly effecting the
[0C558g|e di sc grinding. [0017] It is to be noted

t hatydhepar ahp ebirsmeat st be workpi ecer holigdporused a
herei n neans a devi ati on anbunt of each of flat front

wo rdii eeR k1 BURT 068 tosmaar Sapr 6RF T APB PAYFt PGt and the
co fx)&%&t%:?éﬁaf??”éﬁgm RY ¥Rl u of | é"’aé{érﬂ§§§ off thies WM ipCece

hi's case, Is pireferable that at
prddeasid adsuifigcgrahdimey \Mﬁ'ﬂqme@ealhoaderlrtaﬁan g5 a
s%gﬁfrted in the contactl ess nanner |§u Qr Qgp of
na LR AP Esa Procesing (Labdali RE C8 A cs i s
use@owﬁe&miétyzhﬁeexgehba@u el ined t Bxpansi. on
hardly occurs even though heat is generated during
200;§)r/cfc7e%55@ NYLoand tEhoesaFa iat F BN €51 8f PR Ssur f ace of
c L t: d
O AT DS BRRAE Bak Jod Tkt lbed | G618, M ecuer.
thiictkriess preef es abb ekphatea aswar/fcac et o ¢hetest affi supporting
pressure support nenber that su ortg %ge mor%plec
meaR§ &t | FHRIRL EoRPaltfeddT Fn&SL o1

int@%F x}?ﬁ Hhtween grinding stone surfaces of a pair of

an

grinding stones for grinding.
Moreover, for example, in such an apparatus

adopting a static pressure support using a fluid as



When such a configuration is adopted, a load is hard
to be applied at the tinme of rotating the workpiece
hol der even though the interval between the workpiece
hol der and the static pressure support nenber is
narrowed to not greater than 50 mlike the present
i nvention, thus nore snoothly effecting doubl e-disc
r.indi ng. | 01 |t h aRdi ng
AR Lo bb For B SBP A Ao STALISe SParRE havi ng
pud i e gKekaisi ¥e .of200 M 360 bel dis ahdseasvithaitf ised
bond material . In recent years, not

nl
nageiaRe PR RN YuaPTPyneh ta BRdrk 5 O%u?eaFgg%Fgﬁﬁ&thza
; b | begn desdk egrbecanse iaf th
lmﬁgﬁgﬁﬁﬁ ##o%?c%gﬁgﬁggéstagﬁghuctioﬁgfn basiclunits of
cohawrmat®ta bl spphat tius,atit.& .ned byt saddesemsati prashift
processi ng anmount  of .each process, or _an j nprov (T
adgusdmaiviely df9 alafic}&&sssit%d‘eapap’élr%t T 8% é%&???’%dt éﬂ’
adoBRUGEy thes PRpUE agtukish Cesipp 1 hdiebdoubhewdiist each
grinding process, a great technical problemis to .
ofr edydleiza bt ¥ shf ngoaketst has £ wrmre-BpdespdPirsfi fduid

rocess as_a post-pracess hy. fini dj j
2n] Gt THo G903 hArng Seotal R e b g, CAt hadan 4"
ac@bidddintg: Sione barvhngoa keitz e it3000e gpecantaver agetic

abrasive grain size of 4 mis utilized in conﬁgntion@h .
Presasess URRET oprEhedoffoF driaith P St BAEK: SPMEGCsS the

' ' L ns havi ; i @Qrasive grain

= O B e o Pl o o, Y5551 72" 8000 has
[0beéri advanced to further inprove surface roughness or

a damage depth. [0021 . When tk ri ndj
st oft@ %§§q4£9ﬁﬁi%ﬁo¥ chidi & %uf%%ygg%ggn%}aﬁ%gm%OlOgy'
prBavinRd R BuerAgexBhEasi e off Adlsy Zee dbriem as beladdwas

and a vitrified bond material, a grindjng Loaq.m%% £
popRéPdes iy hindéBaAvéast 16RAT tpar BR usCa d6¢s

pRL rkphacendyying 4 il AgcbAEreasesd ao
th%uﬁé&?’%"é‘%’f@}e%?p%@’ aQst at inc gry(re]ssure of a fluid was not
tiabl eonarded bt asmeflt thetwodkpivese ot derinddngps toge
be inclined, .and control ling a _positi t
ax r?ﬁi&9§%ﬁﬂ%kﬁvﬁﬁsadFFFF&%1? %%ﬁé%é??gégcgﬁgpﬁétfoa
wobRBiRRSe dMvedd §eateepesiitficn gim ndiegretenéoof axis
“higher size that increases such a grinding load is
dipee¢i@&d, and a position of the workpi ece hol der can
[0@?1 ontrol I ed, namely, a nanotopography of the
wor kpi ece can be sufficiently suppressed from being
degriadedvefQ022kn such Fuctheensdooedi mputdleh@isc
resent invention, there is pr.ovided kpi .
g rﬁ%ﬁbf‘@- GRS 1gYi i ﬁ%PRgS @&ﬁﬁr ig_srud lﬁ%ﬂ%?% ’gggtﬁ?’duéisng
ut 81 Yeekpicecacoldesr & opsuppeFhaaddipoqtapley| bkea wafer
wor kpi ece from outer peripheral side along a radia

Su@j?@é?ﬁoﬁoaﬁ@QQﬂ%n®i%ﬁeg§éﬁ€?n§Upﬁﬂﬁ??1 themany
irJ\:AQc?hEI kgl %l,deatrn({ fg”ﬁ?%{;oébg&% P MG aKhdking a
di rota ont act |

éction’o ionin a ess manner based on
waveBtabite presswe 06 mnféeucdedy @ .@aigm ofnssameccases.

pressure support menbers positi.on on, bath_si.d of
Wh%%etﬁﬁrEﬁ?é&@?ﬂﬁQRﬁ?p%ﬂHggﬁﬁuPPaﬁgﬁhéFvﬁﬁr?ng%ﬁé bot h

gr%&?igﬁe%rgfcets@.e MRLkDLeCe §uﬁﬂoﬁhe‘%kﬁys thenNeF kpkece
ol de y a pair of grinding stones, . Wwherein an
nanatt epvarapbywdervelheexwekpseds hol dér ardirdhe Brafiet-

ressure support nmenber, i t gr

and) T IRRFRa BParre preceureodforhY FruiT 1o eh Hatnar®

bedOWescthany0d3miriddd ¢ | ddfbothltthe FsuF f ak2s. of t he
wor kpi ece. [0023] As descri bed above, when
the interval between the workpiece hol der and the
static pressure support nmenber can be set to not
greater than 50 mand a static pressure of the fluid
can be adjusted to not lower than 0.3 MPa to grind
both the surfaces of the workpiece, the doubl e-disc



Adopting this configuration enables sufficiently
suppressing a | oad when rotating the workpi ece hol der
and the workpi ece supported by the workpi ece hol der,
and the doubl e-disc grinding can be nore snoothly
carried out. [0025] Moreover, it is preferable
that at | east the surface of the workpiece hol der that
is supported in the contactless manner is fornmed of
al um na ceram cs. When alumi na ceramics is
pIdtirlogzed owrkabeTtynat the time of nol ding the
wor kpi ece hol der is excellent, the workpiece holder is
[0ORdRd to be thernally expanded by heat generated at the
time_of S | c [ dhe: a
surfgg hB %%e plece ﬁﬁgg ? Fﬁggﬁfgﬁgﬁiported in
wo&h@ﬂéﬁ@iﬂﬁldéﬁ mmaﬂesup@brmeIauwamkpmhcﬂhérémyaph@uter

| oad applied at the tine of the .double-dis g
peéa@h@éaflurscllﬂﬁ 3 eomeed. TREGSE] dlrectl%d???oga# geg ghe

sain% % %fefacgo £ SHEff@‘%eq{?Jaltll'\%/ state, péessure

er that supports the workpi ece holder in
nahbeo@@rgtrax;ﬂi}esm menaedohag ef-lddtate sBr mdxz@g pAPBAIBEHEW,

When this configqu at| nis ad pted rd

HOWSVﬁé'aﬁﬁlaﬁfééh{ i RGPS i tgag%ﬁgFgge

abBQEd?roﬁygﬁér%hd§ﬁ@hedgh§QegﬂﬂyhTﬁkiﬁ@lh@,ﬁbhe present
snoothly perfornmed. [0027] Further, th

ingenfiginsg hetwner care bedf hatd 181 i e Lbsastpecontrol
ov%ra n3 ha%,legﬂb %rggeagﬁgﬁnd%f%%ﬁgoﬁ 8EOEOQ§£QWh of

ﬁdaap€'tr| mat eri al Even i f the
a @birR@iiRGestyiRids 4or sedpof timeh reearet ezlahgt Aaradial
i ncreases a grindi ng | oad,

t f
difgrgérrcf BT oPtege 5ﬁ‘5‘e‘t8| ﬁ%?ob%gfa*ﬁ%?%

sh%@% WRLKRIGAC & =AN @ﬁeSQEEh@h%@t@kdﬂﬁﬁﬁf@§edrfbontrol
ei ng degraded. [0028] Accordin to t he

oveor RplS@@éldlolImGsSW%% §PEnaLRE O pdrat e afgr FRésce at
mnrkﬁle%e %%%Qé%é% n 9L Adi QQA?HJ¥¥E£%1$HeoPr€§§nt
a

a“.ﬁvs PP6R, PR /ari@tion s small and the nanot opogr aphy

rotafibe dmamﬁgaﬁdIwbsupptesse@wartﬂhﬁvﬂﬂk?t@@@géﬁp -
t he doubl e-disc grinding. In particular, the grinding
[0Q{dhe havi ng a hlgher size that is fornmed of fine

abr afi ves gr ahRs Whese aversgeegtabl sihze presem or
bel ow can be utilized to decrease a manuf a turln coSs
inphestdoonia red Rt orle n2adprbdessiiif Mot pp goparatus

ot BhBaFaty © Bh R LRSChr PrPON & DRy N e @
position along an axial direction of rotation of a
workpiece holder that supports a workpiece from an outer
peripheral side, which may be a factor that degrades a
nanotopography of the workpiece, in double-disc grinding
for the wbrkpiece.

[0014]

To achieve this object, according to the present
invention, there is provided a workpiece double-disc
grinding apparatus comprising at least: a workpiece
holder that supports a thin-plate-like workpiece from an

outer peripheral side along a radial direction and is



[0029] FIG 1 is a schematic view show ng an exanple
of a doubl e-disc grinding apparatus according to the
present invention; FIGS. 2 are schematic views show ng
an exanple of a workpi ece holder, where (a) is an
overall view and (b) is a cross-sectional view, FIGS
3 are schenmatic views shomﬁng an exanple of a static
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supported by the workpiece holder,

wherein an interval between the workpiece holder
and the static pressure support member is not greater
than 50 um, and the static pressure support members
support the workpiece holder based on the static
pressure of the fluid that is not lower than 0.3 MPa.
[0015]

In conventional examples, an influence of a
position of the workpiece holder along the axial
direction of the rotation thereof that adversely affects
the nanotopography of the workpiece has not been found,
and a value of, e.g., 200 to 500 pum is general as the
interval between the workpiece holder and the static
pressure support member.

However, like the present invention, if the
double-disc grinding apparatus in which the interval
between the workpiece holder and the static pressure
support member, i.e., the interval between a surface of
the workpiece holder that is supported in a contactless
manner and a surface of each static pressure support
member that supports the workpiece holder in a
contactless manner is not greater than 50 pum and the
static pressure support members support the workpiece
holder with a static pressure of a fluid that is not
lower than 0.3 MPa is adopted, a position of the

workpiece holder that supports the workpiece can be



FIG 7 shows neasurenent results of pseudo-

nanot opogr aphi es according to Exanple 2 and
Conparative Exanple 2; FIG 8 is a schematic view
showi ng an exanpl e of a conventional doubl e-disc
grindi ng apparatus; FIGS. 9 are neasurenent views
showi ng exanpl es of nanot opography naps neasured by

Nangnapper, wherein (a) sho an exanpl e. ‘a
s taRddtisdh raply ?€€%F£F£g9g8g%&ﬁﬂ{€ (:é%%ﬁéggéséx%ﬁglghe
na%%ro%cﬁgnﬂ?é}p}_ 0pPOE BBNY ok Yel des adib | &pAo{aprably
graph show ng an exanple of a seudo- nanot opogr.aphy
suplptrai el bfr grerh ok nong elgardisas #qI?%rtbﬁécé§§%&&%ﬁ%qﬁon'
05ﬁ§ﬁe°t to a Sori shape neasured by a neasuring
LG rument adopting a capacitance system and FI G

10( bxti $ha sgraphe showi ng ppeexanple ahaxr the workpiece
nanot opogr aphy neasured by Nanonapper; FIG 11
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val ue of a pseudo-nanot opography after a doubl.e:d
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smpathdly difrfecttiiorg ofh¢ hdowbikpidése, dini i al
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i dered that such control did not affect a wafer
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workpiece holder used herein means a deviation amount of
each of flat front and back surfaces from an appropriate
position and the flatness means a PV value of waviness
of this surface.

[0018]
In this case, it is preferable that at least a

surface of the workpiece holder that is supported in the
contactless manner is formed of alumina ceramics.

If the alumina ceramics is used, workability is
excellent, thermal expansion hardly occurs even though
heat is generated during processing, and the shape
accuracies of the surface of the workpiece holder that
is supported in a contactless manner can be increased.

[0019]
Moreover, it is preferable that a surface of the



Further, they have further advanced the studies and

thereby revealed that a value of 200 to 500 mis

general as an interval between a workpiece hol der and

a static pressure support nenber (i.e., an interval

bet ween a surface of the workpiece holder that is

supported in a contactless manner and a surface of the

static pressure support_negber .that suppor the
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static pressure of a fluid cannot be obtai ned when
oft Ri0s pdi mendiwhow s adopt ed. That is, it has been f ound

out fhat, consral coo"r?{iguPQ%hEhO‘i‘sOBd*o & 00T kpiRSRd is

hol der "al ong an axial direction of rofation of the
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diMabeavebrasd vapyoyvena bastinbased aorermgedict fonsiae of
e.g., a polishing amunt in a_ doubl e-side ﬁolishing
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at??h?ﬁdr@ém%wﬂfQQ??®%rb§?étPEQFF?S U (éﬁ%Q§% bet Deen
pri¥OEKRI 8¢e Jholideyr d Peréh st 8dpireduett ivawey dhan 0.3 MPa
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marl?gygcgl ]S:gg§erceods’g.ha.tllji h@h@nﬁgﬁ'bQ%e—ﬂcgcgeériﬁdﬁl@bbfocess,
supporte uring grinding under such conditions and
a Poshti esahndentlr groslahsbsappr opduateelay gk ¥t hed,
thereby bringing the present, invention to conpletipn.
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a cross-sectional view of (b th r ki 2
Furhdie yRRSORer PRG AT STRETDEPE! Gh 6 harce A
[odgshaped cross section, a support portion 7 that is in
contact with the workpi ece Wand supports the sane
froman outer peripheral side along a radial direction
of the workpiece W and an internal gear portion 8
that is utilized to rotate % he workpi ece hol der 2, and
the internal gear portion 8 is screwed to an inner

.



- The ring portion 6 having a surface that is supported
by the static pressure support nenbers 3 in a
contactless manner is forned of, e.g., alum na
ceram cs. Wien the material is alumna ceramcs in
this manner, since workability is excellent and
t hermal expansion hardly occurs during processing, the

surface supported {n the contactless be.
i g esc iR BTy b 5% cS5E8°1 RES 4 CRBETT of oTps, CLamond

abYBAMET 2 f §Sh Ay €AY Re used Afe avmdsival gphihheize of
support portion 7, and SUS can be used as materials of
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sthesdegisifed. to the wbk®&pisteshnw amng ogtindengf the
static pressure support nmenmber 3. First, FIG

3(a)
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ey U 016 RDHUBE ctE SWAT L1 Iomt AGTBRer oarerrding

A itiq‘%!baé hohe1bAt o Whirch 8 Argvengeag 3@ohbabf a
toig%ﬁii |zé%%%of?otaté theevorkpiece holder 2 is |,
hiighser teidzanthat hbherease swsiveh thed gk GENGt bA_I41Ss
inserted are forned in the stati e rtan b
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codftlrdyigedi a mandl @f #Wonkpogopdiaary stfittice pvesspiece
portion. Further, FIG 3(c) is a crass-sectional, view

capaken Al fonig et Ly nseperesesd from beiRd (dgPEragin
[Oﬁggj. 3(b) and (c), a front surface has an enbanknent
nd pockets 13 that are concave portions surrounded
by tHerehbanlkwentrdizyg and BhsuppeyeRd! & et thkQughthere
. which.,a fluid . 0., water) s l i h et
18 AIRER A U RORRPS dnehiey T oy (ol eashAcY
coppeketint3.at least: Fustiher aomerkeiGcS (i) ldaowsoashippert
for supplying the fluid to each sgﬂgly hol e 14 afngide
a ghéROlRe 9t droVi ABEPHRER & LP51 v U éﬁ%lrjap}ﬁ?iéssur_e
2197408 10qiteSs MEIDELS cRn beldd iged danadj sapparting
static pressure of the fluid that is supplied to, each
thpowketkplizos d@latdr sfippiy bhéihe siAfer tdiadpyaxial

.effectin ouhl e-di sc. grinding, [ S HS a
a1 £ Edoen o Mo 1 bibr * Than 6 F e Shd TR e orat o oF
stREeeSYre dsund idf zedf 1eigupRort pishier woff ki ®céc hpkdesuze

in the contactl ess manner. [gg%&% , Nbéeover,
SuRBOFhkoWETE N QO t1predt R SEASS Ubport
r & A ranged; Bl iddenyopkphece
WOEEEEEF%Ziozﬁgﬁﬁiona Igfﬁgégﬁhgfgiigﬁégissuréygupport
supEabes 3fi ¢hat tactheui ¢ oemeapy ofrgredadjuisthihgi @ BosEEFon
t her eof not,shoWg) ang.an i@E@k%@' bet ween t he
hol\dekpPdcé RotiderP™ St 8alH St81C pressure support
MenbgheBeih- Bn: 18% <SRN HEFEEn 8he) wam kipriteereydlo Dier
bet ween the surface of the workpiece holder 2 that |
angdupper séd till e TUHEACE PEBS FiraffEX Snd & I Sur ¢ at8b of
the static pressure support er t S
I GRF Rpi Ebatn G0 AT h %oﬁ?ggtﬁ?e g%r?aéqn]%éer%p@g% %G%
isngétgeeaher thae50cmat 0t ReMPiant cofg doublkeeth sthe
grindi ng._ [ 0040] , It is to be noted that a
SUEBAFEGuPAt tHE GOHMRLS©F kpi ece static pressure portion
[06§3 ot restricted in particular, and the mechani sm for
supplying the fluid may not be provided, or an
enbanknment, pockets and supply holes may be provi ded
i ke Japanese Unexam ned Pat ent Publication (Kokai)
No. 2007-96015 to enable sdfplying the fluid to the
space between the workpi ece Wand each static pressure
support nenber 3. [0041] Further, the grinding



conventional exanples, for exanple. Furthernore, a
grinding stone having a higher size #6000 to 8000 can
be also utilized. For exanple, there is a grinding
stone which is formed of di anond abrasive grains whose
average grain size is 1 pmor below and a vitrified
bond material. It is to be noted that each grinding

stone 4 is cqnnected with .t he tor, t-hat_.i

rotate 4eSET 1 . ivedotie 1M esrgﬁa_t]hs%uegéhwt?%gnthe
worRbekval Heptyeentherparbage ief piles mrkps esigohol dember

that is supported in the contactless manner and the
casubkacetoftd heostatéat presbane Sdupporan redrbelfat hat

supports wor kpi ece_hol der .n t t I th
orRARREF P4 2007 thhBUD At RoaSdvent) onal apparat s a"
0.9r Mprdi RY lg@athd ot ghtmbesuusiang < hef griimdiogkst enes the

havin% a high size in particular, and stabilizing a

dé ried

dopbdpriiés cofg rid e kP BcBNRoMAEKPAISSTy THE ki &F
oufl! [fG41.0 Qfy 0 ﬁ@nat§85§9&ohsd¥féﬂé“%érkﬁﬁ@é@]holder
wever, in the ‘doubl e-di sc grindi ng apparatus 1
thaccengpbg tiso e o ekehecenveheiredy envarat bebly i ndi ng
stones 4 havi ng high siLze,is used, the r kpi gc
SuHBFBé?l?gi§%ﬂﬁﬁé%§b WP hthfe PR Qﬁﬂgfggm%lofsg%%t
wogkgatek .t haQ 3R nAnd theydlubdishatine tifeessure that
Is not lower than 0.3 MPa, thus sufficiently
nagbabpbioziapy vt He poki 1§ osmal Leke therk filt®e hot der 2
al ong.the. axial directj t rQtat i r
CO&%%PE%SP@} ﬁ%?f&ﬁst?ﬁg ?&8 g??€|°gfé§%§£§ ﬁ%%?%gcgn
be higproivza thata appihes mehégh | oad can be carried out,
a nanot opographY can be consi derably suppressed from
[0®ef hg degraded as conpared with conventional exanpl es,
and ghe.yorkpigee Gan jke gropndami Ehtaaki ghequdldipiece
Mor eover, when the grinding stones 4 having a high
hokidee hae adoptldd;lismodf shipy amobetl dvwh andloublterssgect
polish'ng process after the doubl e-disc grinding can
S R ?ﬁd%@ 8Y-and an inprovenent in productivity and a
reducdd®nihg €hsk camnrbieachi evedenahdesusfiddéciently
roughness or _.a damage depth in th% doub”g-disc lder
SURPFREF ARIcan 1989 MHITV e tFBd%Y] the WOrkPisGs fuyh
and Nené e@@?ﬁ%}!i%%esgdﬁ;&f@éd ByJthet ke Wyyikpieas Twd derand
2, the static pressure support nenbers 3, the grinding
thatdmelsld-dnd courdmsling t¢rn doabherdi SEA@hd mprried
apparatus 1 according to the present invention have
een descri bed above, nore preferred enbodi nents of
[odd®] wor kpi ece holder 2 and the static pressure support

menbers 3 will now be expl ai ned. irst, .the

pre§@%ﬁ69Y¥%éntbFsléxQﬁPﬁ@&a§ﬁébeF%%Eu?ﬁc&ggsgft%ﬁé
suL kpi eee hal der-i2 ;and eachyst at hetPReSSWH HURADIin the

menber 3 in the double-disc grinding apparatus 1
cordcnor te g henhke predemmédiveht fdpmina ceramics.

Specjfically,.to set the interval,D bet -
wor BRRCE AR SERAM EacH Sl b hresstrs Suppary °°

thdTRiHRE Sf tQoNEh ngr edleefwd e &6e ghv 1de rafparadaesl iant,
whi ch flatness and parallelismof the workpiece ho qirb
thep wawkp i atnebslerrt A8 HAHhce® oPeehBRIBRALYC eﬁﬁpéaésclﬁ Y
up er.3 at. . t pi 2
e R T e R e e i s
aco@Sditdd i zédthe eoamduacte arf expervorkpieteekadideimghat
. rotating status by supporting the workpiece haql der
13i%?ﬁﬂﬂ??ﬁﬁné%tFQ?scﬁ§ﬁﬁ§Flﬁﬁg%d“%%n%rs abi ep%&é%ﬁé%ed’
wheHe ARt& e aNda §OLBLIAG A Re WH&PE 86€ b8l dBe Joubd eeatinsc
grindi ng stone, one having a high size #8000 was used.
[ 0045] First, the plurality of static pressure
support nenbers 3 and theaﬁgurality of workpi ece
hol ders 2 were prepared, a t hree-di nensi ona
measuri ng machi ne ZYZAXRVA- A (manuf act ured by Tokyo
Seimtsu Co., Ltd.) was utilized to select two |evels

ou



t he wor kpi ece holder 2. FIG 4 shows an exanple of a
result of shape neasurenent of the static pressure
support nenber. These nenbers were conbined to
set the interval D between the workpi ece hol der 2 and
each static pressure support nmenber 3 to 50 m and
then a rotating status of the rotation of the

wor kpi ece hol der. 2 gﬁs ex%ﬁ%$g£. It is to be noted
ITiIng AR i RepFBESHrE FEWEHt to be supplied was set
(ol @ 3 Mra. Tabl e 1 shows conbi nati ons of

fl at'ness and parallelismof the workpiece hol der 2 and
the @udatiitc qrakkyr elsuppoprefensdrles tdmk rat aeragcee of

ECENC TR L
wo ke FAAINESSr (18 khe HANNESS dsd magner PARAL fEa tusids
of(20)um gf below.

When this configuration is adopted, the load is
hard to be applied at the time of rotating the workpiece
holder, and the double-disc grinding can be more

smoothly performed.

[0027]
Further, the grinding stone can be formed of

diamond abrasive grains having an average grain size of

1 um or below and a-.vitrified bond material.

Even if the grinding stone is formed of such a
material that increases a grinding load, a position of
the workpiece holder can be controlled, and the
nanotopography of the workpiece can be sufficiently
suppressed from being degraded.

[0028]
According to the workpiece double-disc grinding

apparatus and the workpiece double-disc grinding method
of the present invention, a variation is small and the
nanotopography can be dramatically suppressed in the
workpiece after the double-disc grinding. In particular,
the grinding stone having a higher size that is formed
'of fine abrasive grains whose average grain size is 1 pm
or below can be utilized to decrease a manufacturing

cost based on a reduction in a processing amount in a

post-process and obtain the highly accurate

nanotopography.

BRIEF DESCRIPTION OF DRAWINGS
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[0029]
FIG. 1 is a schematic view showing an example of a

double-disc grinding apparatus according to the present
invention;

FIGS. 2 are schematic views showing an example of
a workpiece holder, where (a) is an overall view and (b)
is a cross—sectional view;

FIGS. 3 are schematic views showing an example of
a static pressure support member, wherein (a) 1s an
overall view, (b) is an enlarged view of a workpiece

holder static pressure portion, (c) is a cross-sectional

view taken along a line A-A’ and (d) is a fluid supply
line;
FIG. 4 is a measurement view showing an example of

a shape measurement result of a static pressure support

member;
FIG. 5 is an explanatory view showing shapes and a

positional relationship of the workpiece holder and the
static pressure support member;
FIG. 6 shows measurement results of pseudo-

nanotopographies according to Example 1 and Comparative

Example 1;

FIG. 7 shows measurement results of pseudo-

nanotopographies according to Example 2 and Comparative

Example 2;
FIG. 8 is a schematic view showing an example of a

conventional double-disc grinding apparatus;

FIGS. 9 are measurement views showing examples of
nanotopography maps measured by Nanomapper, wherein (a)
shows an example where a nanotopography level is good
and (b) shows an example where a nanotopography level 1is

bad;
FIG 10(a) is a graph showing an example of a

13



[ 0047] As shown in Table 1, in a conbination

of large flatness and |arge parallelism a phenonenon

that a load of the notor that rotates the drive gear

10 was hi gher than usual even though the workpiece

hol der 2 rotated was confirnmed, and it was reveal ed

that the workpiece holder 2 was in contact with the

static pressure support nenber 3. [0048] Ln regard tao
P S§ULSd PR PI HRP Meopﬁﬁéﬂ%{ Ry %%%éié%ﬂlf‘ﬁe%%nd%ass

R ipercc?c get 2iand thestati & Pressur enspppalitasured
flﬁgﬁgg 3 5%%£ea h éhapg, ?%e interval D between the
bywar kigizener irod dens 2ramdnthedsipdting pr es8ppe1§aps6r tSystem,

menber 3 can be represented as. D=e+f +( h- +a, ere
ang jtd & alt%@%%_b? €harepht isglop%]e%%u?ré éﬁ%%%ét% ﬁénbg;r 3,
nahotSRA A 19} | 58 6f rEhe ok o bor der 2, h-g i's

fl at ness of %he wor kpi ece holder 2, and a is a

t hi ckA6ss 13f 1% stratexP brea50ry Watsst FHIH RS IhdWATEn

FLG_ 5. re, since the.stafl A fof 11
th?ﬁiékﬁ%%éféﬁ?%eh% gd%g 5% ﬁ%ﬁéﬁﬁ%ﬁ?ﬁﬁ% e?@g? nsi ons
po&aRAQIn bith sheshhvedt i brhla deatelssad yscogdi hldngi setthhed ;

a nuneric value of e+f+(h-g)/2 is 30 mor bel ow based
angn a result of the rotating state depicted in Table 1.

(004 i h i dhE§9aGd ot @ ShaPe RS ih aBEeFeen

of t gGétégiéﬁiaxggﬁaasupportbngnber 3 and tﬁ% .
a welkp ede hodskerd@-atnbhepbigma@fy prbeessengoubRe-disc

wor kpi ece hol der 2 can _have a higher_ sh a
gr{PACES B WRie 7497 preiCard her e TSOROPERPEY, £14°F 2
fighapg ey acy of the static pressure support nenber 3

having a conplicated shape. Thus, it is preferable

that a numeric value of e+f+(h-g)/2 is not greater
BEE?a&d§%§“F4§“%§éﬁ§fg%soﬁ% e, Shafder sepport member 3

'S not greater than m the flatness of the
[00B0Kpi ece holder 2 is not greater than 5 mand the

parallelismaof the sanme is not greater t 5. -

real%%t?@ggﬂéﬂ§n§C€ﬁF§€V%§?g[%BSG%e preggﬁ%1l£%g§tlon
wi PRI hibgular ,gdhre- assdrasiresnaff e mukptieeephoekdert 2,
~i.e., the flatness that is not greater than 5 m and
invaetparaliseliaimtestriStadt tGed&'& - than 5 m cannot be

obt ai ped Lo geavertionally dbhh2ed ngUs 3Rk dvapgue a

t hermal “expansi on coefficlient of approxi mately
reldx16n6hGhéseirgeeofa hdatbgeneristd o ardimg @pRergtus, a

processi ng. These accuraci.es_can bhe easi | eV y
doﬁ%?ﬁgdéP&MQﬁ%Qé;Qﬁﬁ%%t%%giﬁ&da%ﬂ%§%é§%é§%g%§#§ng% g
woEREE ELel amt: of HxikiH4&, ashthe rdsrg tparrvent 6r sf htke

~wor kpi ece hol der 2. It is to be noted that, in
disegupdero thire Eoibi et oh 6PRERE Y VS @ MR T ¥PhEREri ¢

val e of e H(h-, mes ok, e elyided 30omy a
ho (?%g \Ei\‘%r I?glipggglhl%f%é@%&%és tEe par aIEHI eIYsm of S?gbanql
radbhelf Hatreess cof & miandwé hkpseckace rofart exsa bt figrection

ressure support nmenber 3 that su rts the workpiece
of ﬁ]@@’a@plpﬁ tt%%r&ﬂ,]ﬁ( ack Perggo%ﬁﬁgr ngzaagmcoc}ni%clf%?&a

thPSesdor paneLopoglaph,reasdeed af terref il npryhee.qg.,

wor kpi ece fell below 0.2 m and a very excellent |evel
a nancbnppgmeghy] @@8MentionalBysed on the
“M?%gye-described exam nation, it was understood that
wor kpi ece hol der 2 having the parallelismof 5 m
or bmlewand theyf hateegsirafhér nadranced the studies

and thereby revealed that a value of 200 to 500 pm is

general as an interval between a workpiece holder and a
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bel ow and the static pressure support nenber 3 having
the flatness of 20 mor below on the surface that
supports the workpi ece holder 2 in the contactl ess
manner are preferable. It is to be noted that the
parallelismof each static pressure support nenber 3
on both sides can be subjected to parallel adjustnent
at the time of assenbli Furt her .

ng. . rnesent
SRS T SRBEBr BATHRE (het Houtrelareg Vet
behiddH NY ApPpLaLus st Ak SRldigfi &se shishdeendhkitons can
effectively prevent that a | oad of the notor 9 for_ the
sughtiowe: qybarn 10 ¢PATteatdesspainde Feher abléhaseeGls the
due to abrasjion_between_the int I rtion 8
Stg%}Qtﬁfﬁﬁ?%%egﬁgprﬁs gﬁﬂﬁﬁgﬁéﬁg edsggééfg% %g%ticles
woleddhend Td&F Vah bakween tdier Vs kpheseehol der 2 and
the static pressure support nenber 3_even hhou%h t he
coneaTiignal bR eRASE hE Wko Pk 5T Hol @6t €Stand Sehe O @
static pre e.supp . dValhee, this
stirde Tl ErEe o o THRATER R AT el P
dipkengmenons andopt bers That awei dtr dtad ilomenf fohad out
wor kpi ece hol der 2 can  be preﬁgnted frog1occur%gﬁ%,r
thegr o e.010052] PPRE WOk B e cd WolBf EPAFSE Jrimding
i i [FeSRMHa i IWENS E 0BG Wb ripweae:
alggéggﬁbggggip @grggéggg glthough a description m?ll be
hogideen izs impessilblat i oBhaheferiehe afouldl@vdi & §FFndildg

.. apparatus 1 accordin he pre i pyention, p
ltdg‘ﬁisctabeec?r} nurif? Sgo g tﬁggg, %t %eo%tflg%een?gi % Ign?ioonei s
diRebritest rdrd ed pheieton amd tharetdwkiptbat beflslerhén the
interval D between the workpiece hol der 2 agd t he
axdgadt idd HRESAR L SuppbRt LRENEER 0 hot "gFedt&F % han
; | i Sbat he 1SS HEi bentilibigd ch@ses
FaggﬁPﬁ%agft%ﬁ%ﬁﬁ%fgﬁkéa to grind bpthﬁépéfaces gf t he
diwpilkpiceen tWaansuf hseetef0083]kpiece imhanwgrRpilece W
(e.q.., asilicon wafer) i I r t dati
a1 tEriRar At 3t ol ohg P RESPIaIY i Taat o Bpopggation
inWar kpineee pydxadiey supported by the support portion 7
of the workpi ece hol der 2, LES wor k igce QOLQSES
2 t hBUTSOBPBPES (t HE i Kpt 8eatv i & Sufpor1eY” bet Wekn
ha%geaﬂgbrdgké%@gf d PERSEUER S URPOIin resPet Be3wbkpuefte
a manner that each static pressure support menber 3 |
hoadd rt be osordeiaves hotdeble Waes #n Intefdiap. SAPnehgving
time, water as_the fluid.is supplied fromthe supply
a RoPB £4761 odadh PockRf233VEr 9 ﬁé%ﬁzﬁ?bgbfegs ﬁeBB
be SHRPOKt thErbeliyB §oiadingt 1ohkel statisegressure to not
| ower than 0.3 MPa in accordance with each pocket 13.
[ORBPéover, the interval D between each static pressure
sup er Adie Workpkecgashel dgt 2 ksduction
adjﬂgééﬁg?gyhofgg?é ter than 50 nlaf0054] The o
inyoekpi.ece hollderhihg hatosuppént & tdiwe? kpiéee LML ESHNI
the outer peripheral sjide is ppoy.t.e . USk
pr%?ﬁ??caﬁr@s§ﬁ'é*?ﬁbﬁ%f?eﬁeﬁﬁgigeg Jﬁ%gdg%hH§%ggs%§$Pg
suBhegsukenafi neptdiond Kiei 6gnhactilggsss ieanen, pandithéar
grinding stones 4 are rotated by using the notqor 5
or whinbeovet at nag e vmrkphEcethéinGeW X R ¢Re AFFGE
ear 10, . t.herebhy si eoysl Ndidg: bot hsguefaees
gr%?g%ﬁg Wg%ggig§éihé%4fﬁ£ o E%p&@ S
roughness or a damage depth, the present inventors have

revealed that the interval between the workpiece holder

and the static pressure support member is set to not
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[ 0055] To avoid degradati on of the nanotopography of

t he workpiece W control over a position of the

wor kpi ece hol der 2 that supports the workpi ece Wal ong
the axial direction of the rotation thereof is an

I mportant factor. Since the doubl e-disc grinding

nmet hod according to the present invention enables

doubl e-di sc grinding for the workpi ece %V il .
greEite ol §hawg g%e“ﬁmrﬁpﬁé@é%ﬁﬂ&ﬁﬁs ED A gﬁﬁr%&?ﬁ&te
r RS LN Gl RPErbBgaRxAl 1G] IRLEOR Of hehaokabakican holdex
ereo

, the nanotopography can be inproved to a high
id enBjusmi¢d tessovalpaeirorlas) cbnpafRd angphboth surfaces

ti | les. F ' r ar
ot GO aLRGS CANPEE Ser ¢ OoF ot RELPSEHAP1aer are

grdutRy of dpublesslise gni-adicbg.s Werehyishevered that the
nanot opogr aphy can be suppressed to 15 nm or bel ow in

[
woer M irate proéet . 1Fhissabd vt FERRREFSEhART &R 97 inding

suf ficientl aristy r t qgg$g§lfégﬂkgg§tqge%qso
uﬁ%%ﬁ%ﬁu? ?§n§%£ én%oﬁggﬁgﬁggj it the ring portion 6
apdpg 446l supbacerivkat, ithestgippriyetnghnghghe present
~contactless manner is formed of alum na ceramics in
inpviesn sk pf @ ceORBLBERC2- the surface that is supported
[dd§ he. contactl ess manner can be processed with a

hi'gh shape accuracy and, in particular, the workpiece

hol deT @ Havisg theheas bl celiism ¢fh@v g orn bekBRPaRdCE 2

the flatness of 5 mor bel qw can i ded
dopldi g THE | 9T LRE IS BPEPEAADl %rggggﬁgsggthe present

1 RIS SSIME. SUPRMtL TBNBEE c3gtra nkidvey tdepdtatness vhiR0yY
pm or bel ow. When the workpi ece hol der 2

r each .
imﬂkﬂd&ﬁ;ﬁe%@ﬁk@igGBpBPﬂQ%ﬁﬂﬁwtgﬁﬁa%Pﬂﬁo§géhaa“ﬂﬁ§ﬁ§ece
is utilize f « (b :S6r9r hBRbBGs 8N that
W’iﬁfﬁﬁ%ﬂ%éognégﬁgg?o?g?F%%H%%Q?ﬂg§mgrkpiece ﬁOIder 2
supap die wlé nvoakedewnit holder ihgimga t AeNBFkpiesSe manner

hol der 2 and each_static pressur po r;
bﬂ|ﬂ%}4ﬁnﬂzﬁﬁaE&?hpﬁﬁéﬁuéfhé§§é%e§l§ﬁ§Ug%B9E§n?%?é§f§

gr@ﬂ&ﬁ%ﬁ%&6$@§94nﬁﬁﬁﬁr%iﬁﬁﬂﬁhﬁﬁwmghyagrmod dpoesdit er
than 50 pm during grinding. [0057] Further, as

- sugdattafy iNdi Flye sYBREPAECEnd with a high size that is
[O%%Qqed of di anond abrasive grains having an average

grai’n size of 1 pmor below and a vitrified bond,
The workpiece holder 2 will be first described.

FIGS. 2 show an outline of the workpiece holder 2. As

shown in an overall view of FIG. 2(a) and a cross-

sectional view of (b), the workpiece holder 2 mainly has
a ring-like ring portion 6 having a L-shaped cross
section, a support portion 7 that is in contact with the
workpiece W and supports the same from an outer
peripheral side along a radial direction of the
workpiece W, and an internal gear portion 8 that is
utilized to rotate the workpiece holder 2, and the
internal gear portion 8 is screwed to an inner side of

the L-like shape of the ring portion 6 through the

support portion 7.
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material can be used. In conventional exanples, when
such a grinding stone with a high size is used,
positional control of the workpiece holder cannot be
performed due to a load at the tinme grinding, and the
nanot opogr aphy of the workpi ece Wis degraded.
However, according to the present invention, even if
thg grinding stones with a high size are used,
[083 ilti onal control of the wor kpi ece hol der can be
ef f egtig1 @41 0and 1de0radat i 98 §8atheonavonemographitofa
the wor kpi ece can be sufficiently suppressed., EHrthgr, d
mobsirn@ tiffe agriaTdiey &P oresakiet FhE MR See efgbres < an
reduci ng.a polishin i la.erg doyibliersidein
meaﬁﬁﬁbﬁﬁgﬂbﬁgE%s%?t?%%?ggggééhﬁégfﬁg a r'eduction in. ?
theO0glr iGfe &edMPrOVeyERsihg shef aceaouheressles gotating
damage depth. [0058] The present anentior will now  on
thpewexprdiared Nl doF e2 deRAPPIBadd® I eidipt e3C2buP L ié
pr i.nventi [ trt@st bicgt ed ot haratyns {&xaphe
8‘1)ﬁ%sgbgfﬁg%%hgggghﬁfg?disc grﬁnéing gggaratus 1
praeeaddisng dwa tdet ips eseneri sieet iion fdepied edti @ PRGE of
doubl e-di sc, gri ndi of a workpiece (a-silicgn.
anh&{Pifg PR di'd t%ﬁ g?egﬁépﬁﬁfgmg$é§ﬁéqég’d%%gbégggggﬁ
wibhe 2doulerdl Sthgsd ndh NgeArLhoG taeC ofchinngd tact he
present invention. As a workpiece holder, one having a
periphegert iporr thiormmeelf othal wRrkRicseal csEhRsehi¥ed. The
wor kpi.ece hol der_ has_f{| - and parpbhekksm
ErgpSELLtIA S rat i e pr sgégggzﬁ%%b??ﬂhenbers h%ve
hofhatness ofc Hkb woriAni éntewval between the workpi ece

hol der and each static pressure support ,nenber t
to 3DURTDRGROREr MOHE R 1oEs éﬁg%ﬁfeg FFB&??ﬂ%p?@fy

su&%h&%e@fb%anfgénéﬁ R BESULE 184RPArT drRbef reahd tbeate
rkpi ece "hol der was supported in a contactl ess nanper

inbaspe réaxd adt atiine preeRuPE SPLOLEOWPa. hbridty epXamRle
rinding stones, ripgdin o RA3000 apd a d,
deé??ﬁagngnstoné é&ﬁ%%@ogg%hg?ﬁgrg%#grned of di anond o
bu@btBsi yeegkaitns nhavi hgn ansanerage sgrdiat &d zehefetom
or below and a vitrified bond (vitrified bond grinding
[0@86hes manufactured by Allied Material Corporation)

ver erjised; n4 ghi-Rdiond AU ng Sa 30upce0@d3t is
supported by the static pressure support members 3 in a
contactless manner is formed of, e.g., alumina ceramics.
When the material is alumina ceramics in this manner,
since workability is excellent and thermal expansion
hardly occurs during processing, the surface supported
in the contactless manner can be highly accurately

processed into a desired shape.

Moreover, a resin can be used as a material of the
support portion 7, and SUS can be used as materials of
the internal gear portion 8 and the drive gear 10, but

the present invention is not restricted thereto.

[0037]

The static pressure support member 3 will now be
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FIG 6 shows an interval between the workpi ece hol der
and each static pressure support nmenber and a result
of a pseudo- nanot opography of the ground workpi ece. As
shown in FIG 6, in both cases using the respective
grinding stones, a variation is snmaller than those in
| at er-descri bed conparative exanples, and the
pseudo- nanot opogr aphy was successfully suppressed to
desgreikefit ent level, i.e., 0.2 mor below In

par tiggidar, 3 ity sanshesurdenst ead diats de excgkbeBlire
S

result 1 enonstrated even though the grinding stone
supddr@a hémbhesi 3¢ SPi#8000 Fi&gs ut(d) zeklowpobBe] entire

Conpar at i ve_Exanpl e 1 - di Lodi
oG r RBECe REGN QTRER of - habl oy SC Al BRoLBr 4 L

5130 140 2 WaSr Bt Eed Heuladr ke Sxadppeed saxeepbritiain arhat
I nterval between a workpi ece hol der and each static

sypTEsSLS et Bapporkpremsehdldeiet? t bn 10bentepR tagE RS s

0061] As.shown in FIG_. varj atjon_i -
m%ﬁﬂﬁﬁTnﬁﬁﬁaﬁﬂylpgefaﬁﬁﬁfﬁqé%??ha?&%ngﬁxgngfe%?¥%$%
s tidte PSErl9s RaBop BRI IaP h Axcagsiso Ot 2 thinwsakp icasedl in

It can be understood that the interval bet en,e%ch hich
ther 4Rt 3pekeafemanpssrt REFEEE Cfd the %@?éﬁ?e&E © whic

ngldar gaist P?i E’ﬁta.ttQSngxétrigLriezaé&rtéhlethethek%otrhﬁaiece

a present”invention in or to assuredly suppress the
hoskEud @ nasmot vpegt aphynido 20.1d e oknbel evich the grind
Incidental |y, it is clear that a val ue_of the
Stﬁ§§hdb¥H%nb¥%%55?gpﬁfei 9 &&ﬁ%éﬁla% ?h%g?ﬁ &r YAESSUrEe
su h&ashrstati c pressure support nenber and the
wor kpi ece hol der is narrowed. Wen the grinding stone
(083848000 i s used, this tendency becones nore

conskdfiabl®) Mbalec RecydntRananoRAANYY 2 part of

preci pitousl raded as the interval between the
wowdipkid cec en dibdieler sand ieapirestsatiec pressone sbippdher, FIG.

3(2?”?E!EP%%SQEg_yég%EbnaEOQQ%M taken along A-A’ in FIG.
3(b).

As depicted in FIGS. 3(b) and (c), a front surface
has an embankment 12 and pockets 13 that are concave
portions surrounded by the embankment 12, and a supply
hole 14 through which a fluid (e.g., water) is supplied
to the pocket 13 from a fluid supply opening is formed
in each pocket 13.

Furthermore, FIG. 3(d) shows a line for supplying
the fluid to each supply hole 14, and each line is
provided with a valve 15 and a pressure gauge 16. These
members can be utilized to adjust a static pressure of
the fluid that is supplied to each pocket 13 via each
supply hole 14. When actually effecting double-disc
grinding, a static pressure is adjusted to not lower
than 0.3 MPa, and this static pressure is utilized to

support the workpiece holder 2 in the contactless manner.
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(Exanpl e 2, Conparative Exanple 2) Doubl e-disc
grinding for a workpiece (a silicon wafer having a
di aneter of 300 nm was perfornmed |li ke Exanple 1
except that the grinding stone SD #8000 was used as
each grinding stone and a static pressure val ue of
wat er was changed and set. The static pressure of
water was set to 0.3 MPa, 0.8 MPa and 1.0 MPa (These
[OQQ@]Exanple 2), and 0.2 MPa (Conparative Exanple 2).

[ 0068, EldGer! HWWshEwat ahi eTRr.eSSU vt iod pedesure
and a result of a pseudo-nanotopography of each %round
sumpckyli evenbétsi 3 avebermeradd et ket skdef phethe

pseudo- nano ogr aph ccordi to ]

wod| %%q5°£§$§rghcexfglgé té %Hén%?ﬁ%ﬁﬁﬁiﬁ%&?%ﬁé§gure
suppRSsUMeemSeP. & MPahttached thhengsesidbe naadiopogngphy

. is as large as 0.8 min Conparative Exanple ﬁ; and the
popséidy: rdrtepbgf aphy SHRETSuppES B 1" 9 32 m BF “HEFGw
endNGR, BACN DY PSR! bC ARLLISNIE ddh EXaMDL€s durbSsupport

escri bed above, en the static pressure value is

mesbRid €, tihan. 0. 3s MPRowhhé npsaElo-hanotapognaphyal D

beconmes consi derably Iar%e, and a hi hiﬂgali%y rgugg
behyEgs & cHhnbt CBelbbt&fndPr Rlec%%grb% e ngg
su% %&Eﬁgtﬂﬁmkﬂ@e%éﬁéghgl%%%ﬁ%@ﬂ%éﬁ“éKﬁt@h@0§uk@a@é of

an 0.3 MPa enabl es suppressing the
t hps etidd-ia ot opogr aphyppo réndespein exeed t epgPpeyep. the

064] Additionall it can_b nder f
WOE%B 9§;ﬁé%§ﬁfZl%ﬁah%bﬁﬁgFﬁéiﬁé%gé%%ﬁg§r1£§2%e5 FRalo*

grkhednteraplspginesn the wekkbigcaiditerdand gachding.
static pressure support nenber nust be set to not

[0gfA8dter than 50 m and
It is to be noted that a configuration of the

workpiece static pressure portion is not restricted in
particular, and the mechanism for supplying the fluid
may not be provided, or an embankment, pockets and
supply holes may be provided like Japanese Unexamined
Patent Publication (Kokai) No. 2007-96015 to enable
supplying the fluid to the space between the workpiece W

and each static pressure support member 3.

[0041]

Further, the grinding stone 4 is not restricted in
particular, and one having a size #3000 whose average
abrasive grain size is 4 pum can be used like
conventional examples, for example. Furthermore, a
grinding stone having a higher size #6000 to 8000 can be
also utilized. For example, there is a grinding stone
which is formed of diamond abrasive grains whose average
grain size is 1 pm or below and a vitrified bond
material. It is to be noted that each grinding stone 4

is connected with the motor 5 so that it can rotate at a
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the static pressure support nenbers nust support the
wor kpi ece holder in the contactl ess manner based on a
static pressure of not |ower than 0.3 MPa like the
present invention in order to obtain a ground
wor kpi ece havi ng a pseudo- nanot opography on a high
| evel . [0065] (Conparative Exanple 3) A
conventi onal doubl e-disc grinding apparatus was
highi bbzed -t o perform doubl e-disc grinding for a
[0 %piece (a silicon wafer having a diameter of 300
; The utilized doubl e-disc grinding
appaxat H5u¥6CBRe (imerufect wedvbynKope Fuehiage of the
I ndustries Co., Ltd.) is a conyenti.onal st
woxkparseuSo lfd ddtdfal i foa0BPEMERE 42 ﬁtghea AL 155
e-di ' p B8ULIRE 1RAGY s DR A iRMbe AL
ma%ﬂégu gg?&?%%qgsk%%ﬁiogganitsu Cb.,%?id.).revealed
mefhbatr @haor kpicgoer tw| tdee Forkpdest H9Sdfs WarAttel i sm

of 10 Rm and fl at ness 50 nd each st at.i e
COBLPESIE SFefFe Has' ¥ | R e
ap%QE%E%%L hetyeaiihe vorkpieceibol dererantssashtiseati c

ressure support nmenber was set to a standard val ue q
grinding260ome st wl g dr oBE ghi 6 1FCeddumd Wk SE Tt 07 0%

a. .Moreover, as_ each gripdi dddi Hong the
Stg/géﬁézéﬁg#fo(ﬁ?stlhta &igso?olrcﬁgdagf&?q\%ﬁ% ?qfc?{ed bond_and
axhas aidicamaier of A6Oatvhathieteiofi dé binff ey hdi ng

stone manufactured by Allied Material Corporation) was
[008éd. A grinding ambunt is 30 m [0066] As a

resulit 0 cMEasHr ichQ jAseudosnasoyepadiaphypafamtus 1

ground wor kpi ece, a variation was very large, anpd it
acwasddng rmoort ey aregeeahdinVenRACay & ki ifin AL NdLINg

seudq- nanat opogr,a L et .val 0. YEs, DOt e
st8RErsh Ba Y AY £ daiidh %?E?hﬁg 33%?3“%&%%Qt caﬂ?be
hoCQBsi dered dupato thed wot kpi ebe holt@ervals Ripthate ) pot

over in the interval of 200.m and the falling of {Hgt is
greetkpi 88erhdldeim rand| E8ej AlY1deditathiion RIS H ¢eht v

03t ken +@fa L he Mikpi ecpuandugefierimaiilon ofaheizing
noﬁo?kgkgcggafbg§7] _Ft ig té be noted that the, 1
ther psent iomverft itdre iwo nsPieest Prdoed tto a9 or'egorthy®

.enbodi nent.. The f oregoi ng iementy e o fbst Ayrinding
d1EgEhpPrs Pdfatt;gc?n,roa%a(jtghgg Eﬁg?rrglges t hat have e
us§ﬁ§staatbaﬂmﬁﬂd§aéﬁwmesohévgugaaimdqhquﬁﬁm%%@¥ate

the same functions and effects.as the technjcal
i ! i ; ograph
apebheéph @é@ﬁw%ﬁﬁﬂ|??%IE?nEaBFlFﬁecﬁﬁéséhfﬂ%nve%?lgn phy
cafl' Be! EB%%@%@ﬂa%lt’\)};esﬁﬁﬁbeggah seope fiddeadgpreseat as
I nvention. CLAl _
compared with conventional examples, and the workpiece
can be ground with a high quality.

Moreover, when the grinding stones 4 having a high
size are adopted, a polishing amount in a double-side
polishing process after the double-disc grinding can be
reduced, and an improvement in productivity and a
reduction in cost can be achieved, and surface roughness
or a damage depth in the double-disc grinding can be
improved.

[0044]
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1. A workpi ece doubl e-disc grinding apparatus
conprising at |east: a workpi ece holder that supports
a thin-plate-like workpi ece froman outer periphera
side along a radial direction and is able to rotate; a
pair of static pressure support nenbers that are
posi ti oned on both sides of the workpiece hol der and
support the workpiece hol der from both sides aloggean

axi aPldhoedh dhof TePREFELEEI St T Eot i n"ad -
wofcr tl?ité ass1 qapner based Qi & SiAdsSupEesapperef mmbers
l'uid; and a pair of grinding stones that ,
3,sitmd taneodishy gtbnesbdt Rrslirdtdeess oinatier Rpibde-disc

supported by the rkpi ece,.hol der, rei :
95 BT iER] B HEBHSt e ST Rp e ol TeF BRESTRE oracin o7
haRcCHEE SAUPPPL beAERBRK d,S idie gt £at €F rébaBnbldimeand of
the static pressure support nenbers support the

t hwo miqpi laciee | et dbas @d agvd ttHee sttad f £C pPESSEHE Sof RO Tt

fluid that.is not r, t 0,3 MPa. 2. The
m Fﬁﬁﬁégéq Eb?%wdkgg%éfﬂggﬁﬁaiapparatus according to

cl ai ;i kstyhengi ptdeenor kpiveae ohal derarhasepashbpel i sm

of 5 pmor below and flatness of 5 mor belog: t3..The
acggriasiiete Youbhe- UPEEPdFGTdiNRy Sppar af e &EECT A 1o
pr%ls%lu@el ﬁf{ﬁ%f’f M émpihereiin athd eastp Be Sy EaC rah difigy

wor Kpi ece hol der that i s supported in the contactless
appaaRand sl facoeddohgalkonithe geresdes. ingenthen.

wor kpi ece douhl e-di sc grinding.apparat.u rding

any Hécééaﬂ%%%ﬁvlﬁ?og§% ghgrép %f%ﬁﬁﬁ%?%g§¥g%ﬁethg
wo%k@tiie%eorkﬁﬁﬁ&'éﬁ suppar karenkeladihatp seppares subport

wor kpi ece hol der in the contactless manner has ,
mefibatnés o ofo20ggarberbéhew. 5& MThe2orRPREAEUS 1D

doybl.s-di sc. gripdi nat GH i PYrkpiany ora @fr 2
Wh%ng£§%¥Q%§%,éﬁﬁeggfﬁﬁgﬁéqéﬁfﬁafng stong ?é formed of
andi @nandeaty asf viehgr aiin$ akkaviofy emrlavetagecgpaen ssirfe

of 1 gmor below and a vitrifi bond La . :
SURBPET SERRfTub? et R 5 c SYPPRGI Ty %r%%F%%%%%Fs%ﬁéd%f % in
thbeashit b 1ING: & MR Kkprege rkoldeinder sippotdmhined was

thinpl ate-1ike workpiece from outer periﬁheral si de
utal éAgda toadiandwr eedi BHPEAd 1O At tHreASaRRNI @
roﬁgEE%t I gittJEe ﬁ(\grgg#ﬁg)%tqﬂ!gdetrhef LR B9t Hc-si He$ qalong in
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and three levels (flatness of 50 pum and parallelism of
10 pm; flatness of 15 pum and parallelism of 10 um; and

flatness of 5 um and parallelism of 5 pm) in regard to
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The wor kpi ece doubl e-di sc grinding nethod according to
any one of claims 6 to 8, wherein a surface of the
static pressure support nenber that supports the

wor kpi ece hol der in the contactl ess manner has
flatness of 20 nmor below 10. The workpi ece
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These members were combined to set the interval D
between the workpiece holder 2 and each static pressure

support member 3 to 50 pm, and then a rotating status of

the rotation of the workpiece holder 2 was examined. It
is to be noted that a static pressure of water to be
supplied was set to 0.3 MPa.

Table 1 shows combinations of flatness and
parallelism of the workpiece holder 2 and the static
pressure support member 3 and rotating states.

[0046]
[Table 1]
STATIC PRESSURE | WORKPIECE HOLDER
et f ROTATING
ﬂMM$(e)ﬂmm$uw1)mﬁ%; + (h—g) /2 STATE

15 50 10 50 HIGH LOAD

20 15 10 37. 5 HIGH LOAD
20 5 5 27. 5 GOOD
15 5 5 22. 5 GOOD

[0047]
As shown in Table 1, in a combination of large

flatness and large parallelism, a phenomenon that a load
of the motor that rotates the drive gear 10 was higher
than usual even though the workpiece holder 2 rotated
was confirmed, and it was revealed that the workpiece

holder 2 was in contact with the static pressure support

member 3.

[0048]
In regard to a relationship of the interval D
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MANNER 4 / 11 FIG4 FIGS5 D = et+f-E(h-g)/2+ D

| NTERVAL BETWEEN WORKPI ECE HOLDER AND STATI C PRESSURE

MEMBER e: FLATNESS OF STATI C PRESSURE MEMBER f:

PARALLELI SM OF WORKPI ECE HOLDER h-g: FLATNESS OF

WORKPI ECE HOLDER X: STATI C PRESSURE WATER FI LM

THICKNESS 5/11 FIG 6
between the workpiece holder 2 and the static pressure
support member 3 and each shape, the interval D between
the workpiece holder 2 and the static pressure support
member 3 can be represented as D=e+f+ (h-g) /2+0, where e
is flatness of the static pressure support member 3, £
is parallelism of the workpiece holder 2, h-g is
flatness of the workpiece holder 2, and a is a thickness
of a static pressure water film as shown in FIG. 5.
Here, since the static pressure water film thickness o
is hard to be measured, other dimensions cannot be
specified, but a necessary condition is that a numeric
value of e+f+(h-g)/2 is 30 pm or below based on a result
of the rotating state depicted in Table 1.
[0049]

However, in regard to shape accuracies of the

static pressure support member 3 and the workpiece

holder 2 at the time of processing, the workpiece holder

2 can have a higher shape accuracy since its shape 1is
simple, and there is a limit in a shape accuracy of the
static pressure support member 3 having a complicated
shape. Thus, it is preferable that a numeric value of
e+f+(h-g)/2 is not greater than 30 um, the flatness of
the static support member 3 is not greater than 20 pm,
the flatness of the workpiece holder 2 is not greater
than 5 pm and the parallelism of the same is not greater
than 5 pum as realistic shape accuracies.

[0050]
In particular, the accuracies of the workpiece

holder 2, i.e., the flatness that is not greater than 5

pm and the parallelism that is not greater than 5 um
cannot be obtained in conventionally utilized SUS 304

having a thermal expansion coefficient of approximately

17x1076/°C because of heat generation at the time of
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processing. These accuraciles can be easily achieved by
using alumina ceramics having a thermal expansion
coefficient of 6x10°%/°C as the ring portion 6 of the
workpiece holder 2.

It is to be noted that, in regard to the
combination of two levels that a numeric value of
e+f+(h-g)/2 becomes not greater than 30 um (the
workpiece holder 2 has the parallelism of 5 pm and the
flatness of 5 pm and the surface of the static pressure
support member 3 that supports the workpiece holder in
the contactless manner is 20 pm or 15 um), a pseudo-
nanotopography measured after grinding the workpiece
fell below 0.2 pum, and a very excellent level 1is
confirmed.

[0051]

Based on the above-described examination, it was
understood that the workpiece holder 2 having the
parallelism of 5 um or below and the flatness of 5 um or
pelow and the static pressure support member 3 having
the flatness of 20 um or below on the surface that
supports the workpiece holder 2 in the contactless
manner are preferable. It is to be noted that the
parallelism of each static pressure support member 3 on
both sides can be subjected to parallel adjustment at
the time of assembling.

Further, the present inventors have discovered
that the double-disc grinding apparatus that satisfies
such conditions can effectively prevent that a load of
the motor 9 for the drive gear 10 increases, particle
generation occurs due to abrasion between the internal
gear portion 8 and the drive gear 10, and generated
foreign particles enter the interval between the

workpiece holder 2 and the static pressure support
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member 3 even though the interval D between the
workpiece holder 2 and the static pressure support
member 3 has a small value, i.e., 50 pum or below.
Thereby, as a result, a phenomenon and others that avoid

rotation of the workpiece holder 2 can be prevented from

occurring, for example.
[0052]
The workpiece double-disc grinding method
according to the present invention will now be described.
Here, although a description will be given as to a
situation where the double-disc grinding apparatus 1
according to the present invention depicted in FIG. 1 is
used, the present invention is not restricted thereto,
and a method that sets the interval D between the
workpiece holder 2 and the static pressure support

member 3 to not greater than 50 pum and adjusts a static

pressure of the fluid to not lower than 0.3 MPa to grind
both surfaces of the workpiece W can suffice.

[0053]
The workpiece W (e.g., a silicon wafer) is held

from an outer peripheral side along the radial direction
of the workpiece W to be supported by the support
portion 7 of the workpiece holder 2.

The workpiece holder 2 that supports the workpiece
W is supported between the pair of static pressure
support members 3 in such a manner that each static
pressure support member 3 and the workpiece holder 2
have an interval. At this time, water as the fluid is
supplied from the supply hole 14 of each pocket 13 of
the static pressure support members 3 to adjust the
static pressure to not lower than 0.3 MPa in accordance
with each pocket 13. Moreover, the interval D between

each static pressure support member 3 and the workpiece
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holder 2 is adjusted to not greater than 50 pm.

[0054]
The workpiece holder 2 that supports the workpiece

W from the outer peripheral side is supported by using
the static pressure support members 3 based on the
static pressure of water in the contactless manner, and
the grinding stones 4 are rotated by using the motor 5
while rotating the workpiece holder 2 by the drive gear

10, thereby simultaneously grinding both surfaces of the

workpiece W.

[0055]
To avoid degradation of the nanotopography of the

workpiece W, control over a position of the workpiece
holder 2 that supports the workpiece W along the axial
direction of the rotation thereof is an important factor.
Since the double-disc grinding method according to the
present invention enables double-disc grinding for the
workpiece W while controlling the workpiece holder 2 to
an appropriate position along the axial direction of the
rotation thereof, the nanotopography can be improved to

a high level with less variation as compared with
conventional examples. For example, the pseudo-
nanotopography can be set to 0.2 pm or below at the time
of double-disc grinding, whereby the nanotopography can
be suppressed to 15 nm or below in a final product.

This is the level that can sufficiently satisfy recent

demands from customers.

[0056]
It is to be noted that, if the ring portion 6

having the surface that is supported in the contactless
manner is formed of alumina ceramics in the workpiece

holder 2, the surface that is supported in the

contactless manner can be processed with a high shape
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accuracy and, in particular, the workpiece holder 2
having the parallelism of 5 pm or below and the flatness
of 5 um or below can be provided.

Additionally, it is preferable for each static
pressure support member 3 to have the flatness of 20 pm
or below.

When the workpiece holder 2 or each static
pressure support member 3 having such a shape is
utilized to perform double-disc grinding, an influence
on the rotation of the workpiece holder 2 can be
eliminated without bringing the workpiece holder 2 and
each static pressure support member 3 into contact with
each other even though the interval D between these
members is as narrow as not greater than 50 um during
grinding.

[0057]

Further, as each grinding stone 4, one with a high
size that is formed of diamond abrasive grains having an
average grain size of 1 um or below and a vitrified bond
material can be used. In conventional examples, when
such a grinding stone with a high size 1is used,
positional control of the workpiece holder cannot be
performed due to a load at the time grinding, and the
nanotopography of the workpiece W is degraded. However,
according to the present invention, even if the grinding
stones with a high size are used, positional control of
the workpiece holder can be effected, and degradation in
the nanotopography of the workpiece can be sufficiently
suppressed. Further, using the grinding stones with a
high size enables reducing a polishing amount in a later
double-side grinding process, thereby achieving a

reduction in cost or an improvement in surface roughness

or a damage depth.
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[0058]
The present invention will now be explained in

more detail based on examples, but the present invention
is not restricted thereto.
(Example 1)

By using the double-disc grinding apparatus 1
according to the present invention depicted in FIG. 1,
double-disc grinding of a workpiece (a silicon wafer
having a diameter of 300 mm) was curried out based on
the double-disc grinding method according to the present
invention.

As a workpiece holder, one having a ring portion
formed of alumina ceramics was used. The workpiece
holder has flatness of 5 um and parallelism of 5 um, and
static pressure support members have flatness of 15 pm.

An interval between the workpiece holder and each
static pressure support member was set to 30 pm.
Furthermore, water was supplied from supply holes of
each static pressure support member, and the workpiece
holder was supported in a contactless manner based on a
static pressure of 0.6 MPa. Moreover, as grinding
stones, a grinding stone SD #3000 and a grinding stone
SD #8000 that are formed of diamond abrasive grains
having an average grain size of 1 um or below and a
vitrified bond (vitrified bond grinding stones
manufactured by Allied Material Corporation) were used.

A grinding amount is 30 pm.

[0059]
FIG. 6 shows an interval between the workpiece

holder and each static pressure support member and a
result of a pseudo-nanotopography of the ground

workpiece.
As shown in FIG. 6, in both cases using the
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respective grinding stones, a variation is smaller than
those in later-described comparative examples, and the
pseudo-nanotopography was successfully suppressed to an
excellent level, i.e., 0.2 pum or below. In particular,
it can be understood that an excellent result is
demonstrated even though the grinding stone with a high

size SD #8000 was utilized.

[0060]
(Comparative Example 1)

Double-disc grinding for a workpiece (a silicon
wafer having a diameter of 300 mm) was carried out like
Example 1 except that an interval between a workpiece
holder and each static pressure support member is set to

100 pm or 200 um.
[0061]

As shown in FIG. 6, a variation in a pseudo-
nanotopography is larger than that in Example 1, and the

pseudo-nanotopography exceeds 0.2 pum in some cases. It

can be understood that the interval between each static

pressure support member and the workpiece holder must be
set to not greater than 50 pm like the present invention
in order to assuredly suppress the pseudo-nanotopography
to 0.2 um or below.

Incidentally, it is clear that a value of the
pseudo-nanotopography is reduced as the interval between
each static pressure support member and the workpiece
holder is narrowed. When the grinding stone SD #8000 is
used, this tendency becomes more considerable, and the
pseudo-nanotopography is precipitously degraded as the
interval between the workpiece holder and each static

pressure support member becomes wider.
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[0062]
(Example 2, Comparative Example 2)

Double-disc grinding for a workpiece (a silicon
wafer having a diameter of 300 mm) was performed like
Example 1 except that the grinding stone SD #8000 was
used as each grinding stone and a static pressure value
of water was changed and set.

The static pressure of water was set to 0.3 MPa,
0.8 MPa and 1.0 MPa (These are Example 2), and 0.2 MPa
(Comparative Example 2).

[0063]

FIG. 7 shows a static pressure value of water and
a result of a pseudo-nanotopography of each ground
workpiece. It is to be noted that a value of the
pseudo-nanotopography according to Example 1 is also
shown as a reference (a value when a hydrostatic
pressure is 0.6 MPa).

The pseudo-nanotopography is as large as 0.8 um in

Comparative Example 2, and the pseudo-nanotopography was
suppressed to 0.2 um or below under each hydrostatic

pressure in Example 2.

As described above, when the static pressure value
is smaller than 0.3 MPa, the pseudo—nanotopography
becomes considerably large, and a high-quality ground
workpiece cannot be obtained. It can be understood that
setting the static pressure value to not lower than 0.3
MPa enables suppressing the pseudo-nanotopography to one
on an excellent level.

[0064]
Additionally, it can be understood from Examples 1

and 2 and Comparative Examples 1 and 2 that the interval
between the workpiece holder and each static pressure

support member must be set to not greater than 50 pm and
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the static pressure support members must support the
workpiece holder in the contactless manner based on a
static pressure of not lower than 0.3 MPa like the
present invention in order to obtain a ground workpiece

having a pseudo-nanotopography on a high level.

[0065]

(Comparative Example 3)

A conventional double-disc grinding apparatus was
utilized to perform double-disc grinding for a workpiece
(a silicon wafer having a diameter of 300 mm).

The utilized double~disc grinding apparatus XS5G-
320 (manufactured by Koyo Machine Industries Co., Ltd.)
is a conventional standard apparatus, and actual
measurement using a three-dimensional shape measuring
machine ZYZAXRVA-A (manufactured by Tokyo Seimitsu Co.,
Ltd.) revealed that a workpiece holder formed of SUS has
parallelism of 10 pm and flatness of 50 um and each

static pressure support member has flatness of 20 um.

An interval between the workpiece holder and each
static pressure support member was set to a standard
value, i.e., 200 pum, and a hydrostatic pressure was set
to 0.6 MPa. Moreover, as each grinding stone, a
grinding stone SD #3000 that 1is formed of a vitrified
bond and has a diameter of 160 mm (a vitrified bond
grinding stone manufactured by Allied Material
Corporation) was used.

A grinding amount is 30 pm.

[0066]

As a result of measuring a pseudo-nanotopography
of a ground workpiece, a variation was very large, and
it was 0.6 um on average and 1.2 pm at a maximum. A

pseudo-nanotopography target value 0.2 pm was not
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satisfied. As a cause of this variation, it can be
considered that the workpiece holder is apt to fall over
in the interval of 200 pum and the falling of the
workpiece holder results in a deviation of a central

position of the workpiece and deformation of the

workpiece.

[0067]
It is to be noted that the present invention is

not restricted to the foregoing embodiment. The
foregoing embodiment is just an exemplification, and any
examples that have substantially the same configuration
and demonstrate the same functions and effects as the
technical concept described in claims of the present

invention are included in the technical scope of the

present invention.
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CLAIMS
1. A workpiece double-disc grinding apparatus
comprising at least: a workpiece holder that supports a
thin-plate-like workpiece from an outer peripheral side
along a radial direction and is able to rotate; a pair

of static pressure support members that are positioned

on both sides of the workpiece holder and support the
workpiece holder from both sides along an axial
direction of the rotation thereof in a contactless
manner based on a static pressure of a fluid; and a pair
of grinding stones that simultaneously grind both

surfaces of a workpiece supported by the workpiece

holder,

wherein an interval between the workpiece holder
and the static pressure support member is not greater

than 50 pum, and the static pressure support members
support the workpiece holder based on the static

pressure of the fluid that is not lower than 0.3 MPa.

2. The workpiece double-disc grinding apparatus
according to claim 1, wherein the workpiece holder has
parallelism of 5 pum or below and flatness of 5 pm or

below.

3. The workpiece double-disc grinding apparatus
according to claim 1 or claim 2, wherein at least a
surface of the workpiece holder that is supported in the

contactless manner is formed of alumina ceramics.

4. The workpiece double-disc grinding apparatus
according to any one of claims 1 to 3, wherein a surface
of the static pressure support member that supports the

workpiece holder in the contactless manner has flatness
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of 20 pm or below.

5. The workpiece double-disc grinding apparatus
according to any one of claims 1 to 4, wherein the

grinding stone is formed of diamond abrasive grains

having an average grain size of 1 pm or below and a

vitrified bond material.

6. A workpiece double-disc grinding method comprising
at least: using a workpiece holder to support a thin-
plate-like workpiece from outer peripheral side along a
radial direction and rotate the same; supporting the
workpiece holder from both sides along an axial

direction of rotation in a contactless manner based on a

static pressure of a fluid by a pair of static pressure

support members positioned on both sides of the
workpiece holder; and simultaneously grinding both
surfaces of the workpiece supported by the workpiece
holder by a pair of grinding stones,

wherein an interval between the workpiece holder
and the static pressure support member is set to not
greater than 50 pm and the static pressure of the fluid

is set to not lower than 0.3 MPa to grind both the

surfaces of the workpiece.

7. The workpiece double-disc grinding method

according to claim 6, wherein the workpiece holder has

parallelism of 5 um or below and flatness of 5 um or

below.

8. The workpiece double-disc grinding method
according to claim 6 or claim 7, wherein at least a

surface of the workpiece holder that 1is supported in the
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contactless manner is formed of alumina ceramics.

9. The workpiece double-disc grinding method
according to any one of claims 6 to 8, wherein a surface
of the static pressure support member that supports the

workpiece holder in the contactless manner has flatness

of 20 pum or below.

10. The workpiece double-disc grinding method

according to any one of claims 6 to 9, wherein the
grinding stone is formed of diamond abrasive grains
having an average grain size of 1 pm or below and a

vitrified bond material.
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