DESCRI PTI ON  WORK DUPLEX- HEAD GRI NDI NG APPARATUS, AND
WORK DUPLEX- HEAD GRI NDI NG METHOD TECHNI CAL FI ELD

[ 0001] The present invention relates to a workpiece
doubl e-di sc grindi ng apparatus and a wor kpi ece doubl e-
di sc grinding nmethod configured to sinultaneously
grind both surfaces of a thin-plate-Ilike workpiece

such as a silicon wafgksc@pghf@je particularly to a
wor kpi ece doubl e-di sc grlndlng apparatus and a
wor kpi ece doubl e- disc grinding nmethod configured to
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holder that supports a workpiece in a contactless manner

and grind both surfaces of the workpiece.

BACKGROUND ART

[0002]
For example, in an advanced device that adopts a

silicon wafer having a larger diameter typified by, e.g.,
a diameter of 300 mm, a magnitude of a surface waviness
component called a nanotopography has recently become a
problem. The nanotopography is one kind of surface
shapes of wafers, indicative of irregularities of a
wavelength component of 0.2 to 20 mm in which a
wavelength is shorter than that of Sori or Warp but
longer than that of surface roughness, and is a very
shallow waviness component having a PV value of 0.1 to
0.2 um. It is said that this nanotopography affects a
yield 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



The nanot opography is created in a machining process
of a silicon wafer. It is apt to be degraded
particularly in a processing nethod having no
reference surface, e.g., wire saw cutting or

doubl e-di sc grinding, and an inprovenent or
management of relative meandering of a wire in the
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Nanomapper and show intensities of nanotopography by
shading. FIG. 9(a) shows an example of a map that does
not have a problem in an intensity level of the
nanotopography in particular, and FIG. 9(b) shows an
example of a bad level created in a double-disc grinding

process.

[0005]

When a workpiece in a process such as a slicing
process or double-disc grinding process is a non-mirror
workpiece, performing arithmetic bandpass filter
processing with respect to a Sori shape obtained from a
measuring instrument adopting a capacitance system
enables measuring a nanotopography in a simplified
manner as disclosed in International Publication No.
2006/018961.

_ FIG. 10(a) shows an example of a pseudo-
nanotopography obtained by performing bandpass filter

processing of 50 mm to 1 mm with respect to a Sori shape



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

nanot opogr aphy when neasured by Nanomapper. [0006) To
satisfy conditions under which a nanotopography |evel
havi ng a wavel ength size of 10 mmis not greater than
15 nmin a final product, which is becomng a
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[0007]

A conventional double-disc grinding method will
now be described.

First, FIG. 8 shows an example of a conventional
workpiece double-disc grinding apparatus that is used
for double-disc grinding. As shown in FIG. 8, a double-
disc grinding apparatus 101 includes a workpiece holder
102 that supports a workpiece W having a thin plate-like
shape from an outer peripheral side along a radial
direction and can rotate, a pair of static pressure
support members 103 that are positioned on both sides of
the workpiece holder 102 and support the workpiece

holder 102 from both sides along an axial direction of

the rotation in a contactless manner by using a static

pressure of a fluid, and a pair of grinding stones 104

that simultaneously grind both surfaces of the workpiece

W supported by the workpiece holder 102. The grinding



stones 104 are disposed to a notor 105 and can rotate
at a high speed. [0008] Wien such a doubl e-disc
grinding apparatus 101 is utilized to grind both
surfaces of the workpiece W the workpiece Wis first
supported by the workpi ece holder 102. It is to be
noted that rotating the workpi ece holder 102 enabl es
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holder 102 and the static pressure support members 103

and rotates are ground by using the grinding stones 104

rotating at a high speed by the motor 105.

[0009]

Various improvements of means for supporting a
workpiece in a rotation axis direction have been
conventionally examined since a damage of the workpiece
produced during grinding affects an accuracy or a
nanotopography of a processing target surface.

For example, International Publication No.
2000/67950 suggests performing grinding while
controlling a relative position of the center of a
thickness of a workpiece and/or the center of supporting
means for supporting the workpiece and the center of an
interval between grinding stone surfaces of a pair of
grinding stones for grinding.

Moreover, for example, in such an apparatus

adopting a static pressure support using a fluid as



4 depicted in FIG 8, Japanese Unexam ned Patent
Publ i cati on (Kokai) No. 2007-96015 di scl oses that a
nanot opogr aphy conponent that cannot be sufficiently

i mproved 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
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the nanotopography, and energy has been contributed to
tilt control or shift control over the grinding stone
axis or control over a static pressure that supports a
workpiece at an adequate position in the rotation axis

direction.

[0011]

However, when such a conventional double~disc
grinding apparatus or double-disc grinding method 1is
utilized to measure a pseudo-nanotopography of a wafer
subjected to double-disc grinding, there are many
irregularities, and a nanotopography level having a
wavelength size of 10 mm exceeds 0.2 pm in some cases.
When the pseudo-nanotopography in the double-disc
grinding process exceeds 0.2 um in this manner, a
nanotopography level exceeds 15 nm in a final product,
and suppressing the nanotopography to a level that has

been recently demanded is difficult (FIG. 12).



been recently demanded is difficult (FIG 12). 5

DI SCLOSURE OF | NVENTION [0012] It has been
conventional ly considered that a workpiece hol der
that supports a workpiece froman outer periphera
side along a radial direction and rotates the sane
does not affect a wafer quality, e.g., a

nanot opogr aphy i n the doubl e-di sc grindi ng apparat us.
However, as a result of conducting an investigation

pI8bedisurmemVmnsuok doubl e-disc grinding, the
present inventors have reveal ed that inportance |ies
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over a static pressure for supporting the workpiece at
an adequate position in the axial direction of the
rotation in regard to control over the nanotopography.
[0013]

It is, therefore, an object of the present
invention is to provide a double-disc grinding apparatus
and a double-disc grinding method that can stabilize a
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



outer peripheral side along a radial direction and is
6 able to rotate; a pair of static pressure support
nmenbers that are positioned on both sides of the

wor kpi ece hol der and support the workpi ece hol der from
both sides along an axial direction of the rotation
thereof in a contactless manner based on a static

f fluid; i i ndj
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static pressure of a fluid that is not .
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



| ower than 0.3 MPa is adopted, a position of the

wor kpi ece hol der that supports the workpiece can be 7
stabilized when effecting doubl e-disc grinding, and
the nanotopography of the workpiece can be

consi derably suppressed from bei ng degraded due to
this stabilization. [0016] At this tinme, it is

f bl e t hat Kk ho|.d h 'l eli
SIS IR e ove BRACH R BENEEEIr K of e CRRBRE viad The
nahle JJEr ¢ y bek vegs kB%kﬁQ%&%‘%@%|Béckmn§ﬂderhhey

static pressure support nenber is narrowed to nat
su@lpeaise?rect e Ob e hok degve gace st FavERLPos 2R Yldaption-
0 36 apt to be applied when rotating the workpi ece
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smoothly effecting the double-disc grinding.

[0017]
It is to be noted that the parallelism of the

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



IS supported in a contactless manner can be increased.
[0019] Moreover, it is preferable that a surface of
the 8 static pressure support nenber that supports
the workpiece holder in the contactless manner has
flatness of 20 mor below. Wen such a configuration
is adopted, a load is hard to be applied at the tine

of .rotating the workpiece .haolder .ev hough t he
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reduction 1 n basic units of raw materials that is
nagtbaiced byh@t decs gase thaa Proogesdiirke anvainereferach

. _process or__an inprovenent in prQduct. vjt A4
inBPaEagd ng BhpaPar B TEor Al Peg . ridniaithe-aise
grTRAYhacturing cost. In the double-disc grinding

process, a great technical problemis to reduce a
[0p8Pilshing anount in a doubl e-side polishing process

as $13 oRLQG8SS e FéPiNG: AgdLRBRRA R &) V& i Mo £
of ?%ggl%%Pﬁgﬁ% ’ssgﬁ%séf%ﬁgéﬁgnging. &Ithough a

dighbadi BGratstne dwaing hasing #306GYarmbargayerageze of
abrasive grain size of 4 mis utilized
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formed pEcEihRe RRNASI Mot only achieving a quality of a

workpiece but also reducing a manufacturing cost have
been desired because of demands from customers, a
reduction in basic units of raw materials that is
attained by a decrease in a processing amount of each
process or an improvement in productivity of a
processing apparatus is required to reduce the
manufacturing cost. In the double-disc grinding process,
a great technical problem is to reduce a polishing
amount in a double-side polishing process as a post-
process by fining a diamond abrasive grain of the
grinding stones for grinding. Although a grinding stone
having a size #3000 and an average abrasive grain size
of 4 pym is utilized in conventional examples,
development of a grinding stone formed of fine abrasive
grains having an average abrasive grain size of 1 pm or
pelow like a size #6000 to 8000 has been advanced to

further improve surface roughness or a damage depth.

[0021]



- grains having an average abrasive grain size of 1 mor
bel ow Ii ke a size #6000 to 8000 has been advanced to
further inprove surface roughness or a danmage dept h.
[0021] 9 When the grinding stone was forned of such
di anond abrasive grains having an average abrasive
grain size of 1 mor below and a vitrified bond
material, a grindipng |oad was _increase ' :
conv8hERof&I® SFpdr s, Sh° st V@Sscfré)ﬁb‘\% e 31{123‘%%}2 dianond

ab‘&%fs‘&R}elegQMé Nga 9§ hRdLAY avRIRAS e r&s Suppgorhief beek of
by a static pressure of a fluid was not able to be

1 qht aimeark 1 dheandrkpiréce ilidlederoonghgnaiprrial pea grinding
inclined, and controllin 0sjJd.on. t rkpisece
Lo ol ERSER I TRRUT 0 Mool st or 4T TePehe
s tRICRSE Hp IVt £ ®Ni h 8V B rikip ide gy iddi igy s§ oheddhga
hi gher size that increases such a grinding | oad is
ingred e, ArUEPPBSi EEERCH he vibrkpt @ RIRDFHER 84n?

be ; controlle | QﬁﬁpogﬂﬂPhy Qi tbB8e holder
f%fjkﬁfaesceno%a%o]bgaggf %Fc?gﬁﬁly suppr esse%l fEr)om bei ng
wageagadess bd 0022] i fredt hendaceortdiagl trog t heppséséan of

invention, there is provided a workpjece doub] e-djs¢
th@ﬂ%ﬂﬁﬁﬁ}@ﬁﬁrRRPd%Bnﬁ?Fsﬁ%}é;CW@gst%qﬂﬁW%fb.agcgkagng

tom?nkl%mpq‘ees%}?Aodﬁ{véﬂt§599°retvena thin-ptad@thgketone of a

pi‘ece m out er peripheral side along a radia
hidheectdiore artht otmteethessamsh supportihyd thad 1s

wor . kpi ece hol der from bot i,de |
PI&VrESY orf ot ¢ o‘?%ﬂ'gﬁolnn C)ta% g%%t &%@%%nﬁé%aégs&?%ﬁe

coatriatdL, Massuy e of nanbltwipbdnaphpadf ofiesvarkpiece
pressure support menbers posjtioned on both sides of
caph®e oriGHi St hbY derPPERE SEATEhestsTY é??ﬁ& ﬁé'
[0 E surfaces of the workpi ece supported by the
wor Kpi ece hol der by a pair of grinding stones,
wher 8umtheri miceoval itet WeehhehpIREGERY 6w &Yt i}, there

is provided 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; suppdrting
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.

[0023]
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and the static pressure support nenber is set to not
greater than 50 mand the static pressure of the fluid
is set to not lower than 0.3 MPa to grind both the
surfaces of the workpiece. [0023] 10 As descri bed
above, when the interval between the workpiece hol der
and the static pressure support nenber can be set to

t t t, d t
1 ui 80 c3nSha hatL A o Hoe R Bher et Vg 44l iy the
onkb@@cQOQQHRHQ:&#ﬁéaﬁﬁé ot athe wadgy eee, stipigort member

doubl e-di sc grinding for the workpiece can be carried
canubewsielte tst abitl | gragtarpbban &9 ot @ed vibr Kpileke

hol d t t .
o ThES 61 T PLA RS UL B LISTHEON Lower chan

0. BARELORRUIEPMH Aothechuoskpiface.s Fuf tites nmoekpaece, the
variation in the nanoto ograph&hlevel i S %galler thgn

dophésediigC @eﬁwmrp%né@r BRpMOS KPATFG Hedn Pe carrie
ouFawgﬁgeogﬁgﬁ¥y |§¥§ s t ospﬁlo%pQﬁngvéchékfbi@@% holder

eve ne, Is preferable that the
thmbrkpp@@&tdﬂﬂhﬁﬁw@ﬁﬁppacatIehemahj rema okalpey ow and

fl at ness of Eg%gr bel o t|n this ¢ nf| r@%éon

SUBRABPEL "YuIFELH yonsﬁng q(ﬁﬁf%% fotatrng
wokkﬁl@@Ekp'@Q%tWéﬂMHreanﬁ'&£§1$@&6ala@et&&pported by
he wor kpi ece hol der, ‘and the doubl e-disc grindi ng

nanahopegmp@ysdm@l yleasmadderofhan GOTSIe Mok eover , it
COQE?BE?égé e%ﬁ@?%%%at l§§S£hgh%aé§HfEﬁﬁf%§gh§rTével can

i'S support cont actl ess

be MaRpebvies frer rethiofhat uneénalcer ami cs. Wen al um na

ceran1cs is utilized, workability at
[0024]

At this time, it is preferable that the workpiece
holder has parallelism of 5 um or below and flatness of

5 um or below.
Adopting this configuration enables sufficiently

suppressing a load when rotating the workpiece holder
and the workpiece supported by the workpiece holder, and

the double-disc grinding can be more smoothly carried

out.

[0025]
Moreover, it is preferable that at least the

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

When alumina ceramics is utilized, workability at
the time of molding the workpiece holder is excellent,
the workpiece holder is hard to be thermally expanded by
heat generated at the time of processing, and shape
accuracies of the surface of the workpiece holder that
is supported in the contactless manner can be increased,

whereby the load applied at the time of the double-disc

11



the time of nolding the workpiece holder is excellent,
t he workpi ece holder is hard to be thermally expanded
by heat generated at the time of processing, and
shape accuracies of the surface of the workpiece
hol der that is supported in the contactless manner
can be increased, whereby the |oad applied at the
time of the double-disc 11 rk?ding can be further
grdgflicen. can 0po 6t VAR @Fi&ﬁﬂé%ﬁ it is preferable that a
dace of the static pressure support nenber that
supports the workpiece holder in the contactless
manndddids driat hessitofs2ormferapdicokhathen swrgace of

confiquration is adopted, .the |.0 ' h €th
thgppﬂ%dl%tpfﬁgsﬁrﬁes Bt TR eﬁ}?/\%Fkglﬁggégt%oltdgr,

wod itdree desibherdi6C thld RAMG @dne e moneersheet Hilptness
performed. [0027] Further, the grinding stone can be
off @0mguh ofr kiéAnwnd abrasi ve grai ns having an average

grai g, size ,0f a dggedd ] egnbondad is
nateﬂpgp. Ven %?H%ﬁéuggkgg%nggs?Oné;is formed of such
hadd g efd adpphatdi aer eases imeggrimdioigat dad, theposinkrgrece
of the workpi ece hol der. can be ontrollegF_and t he
[

hodgledtopt aphs 8P UPHE WripiETe T be?BuPFi &°%&ft I y
(Belelg 3§Qrf6 hei ng degraded. [0028] According to
sm%he dgf plecegﬂ%uble-disc grinding apparatus and the
[0W@Kpi ece doubl e-di sc grinding nethod of the present

invention, a variation is small and t £
nano BﬁggﬁébhyﬁE%ﬁgB%naﬁSﬁan?82F|Ggghg%?e%%ﬁ%e?nothe
diveidal egeradies Hheideublasridisargrdaveitage bmain size of
particular, the grinding stone having a_ higher size
1 ymaterd odlgwerind 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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of fine abrasive grains whose average grain size is 1
m or below can be utilized to decrease a
manufacturing cost based on a reduction in a
processi ng anmount in a post-process and obtain the
hi ghl y accurate nanotopography. BRI EF DESCRI PTI ON OF
DRAWNGS 12 [0029] FIG 1 is a schenmatic view show ng
an exanple of a double-disc grinding apparatus

[08cor ding to the present invention; FIGS. 2 are

scheggld C (views; shoMERgtaB @5afPlstioWing awr&paepee of a
hol der, where (a) is an overall view and (b) is a
dotrtdss-dient | gnahdihewapPleEst B Feceehibndt Fe Fhewdresent
) shomﬁqglan exanple of a static pressure support
+ , Wherein (a) is an overall view, (b) is an
enl anged view of acMmenkpieceiche derowsired i znpersspie of
portion, (c) is a cross-sectional vieM/tfﬁen.alon b)
a Momkpiece anal ey i gherd wiad sy OYFRBLILFVEEY 3¢ 4l
. _measur ement vj € ow.ng .an exanpl e of a shape
lsn@as?ﬁ%%n?e?ggﬁlpéﬁowl%%s't atic pressure support
menberrcsEl @ $ré ssa@neraplianatiews \dhowistowimgeshapés of
and a positional relationship of the moeri§cgsh%hger
a gt tie PEIATRESpPERERE 5 BT Y PFIG! 6 sHous

f regyl ts ah RsA DanpsPpegr aphicekpiece
ov%?%@#ﬁ?ﬁgg%b Exgnple f and%%gﬁ%arative Exanmpl e 1;

holld@r 7stsdioivs peaseneremontdsul £ s(®f pseadeross-sectional
.nanaot opogr aphi es_accor ding,,t o, Exa e-% angdy,id suppl
V18Ymddt ?$v%f°%§aﬁpﬁé“§;ﬁﬁﬁa %ﬁ%snng% R S Pl
1i$fowi ng an exanple of a
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
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conventi onal double-disc grinding apparatus; FIGS. 9
are neasurenent views show ng exanpl es of

nanot opogr aphy maps neasured by Nanomapper, wherein
(a) shows an exanpl e where a nanotopography |evel is
good and (b) shows an exanpl e where a nanot opography
level is bad; FIG 10(a) is a graph show ng an exanpl e

of a 13 pseudo- nanot opogr.aphy .obtai ned b erformon
pssaﬁ@gasasnotm%%aﬁwc8E§%ﬁ@%ﬂv Y r%%£€8fm¥88a5§&0¢3a

. Neas by ; ' s reggent sagdept g sured
flgta%ggi tancéejéggg e%lghgggggéglgl%( b) is a ar agh show nrge

byan exsnpleind anshanoeopogcayiiyimpasucepagytance system,
Nanonaepper;, FIG 11 is_an explanatory yi haw ng a

angt 46 - (Ha{P b bor RpPEEE NOTHT 1S Hove B AouL T i ng

nahb oS00 hdladugeavent menadmadepdt - di sc grindi ng
nmethod;” and FIG 12 is a graph showing a relationship
bet W& . 4 lvaluerofexp bsratervaivdtshsgiaphyd att 8Fake

doubl e-di,sc. i ndi g . . of .
enght] Sloe 00 LR PLgCeE 0 BB UELQhrg e,

poSARRYING O Jdiey & MYEDH h ONd ulI301 d #eic egboddient method;
according to the present invention wll now be
andescri bed hereinafter, but the present invention is

hot F?%Rrh%tQ%tJ“Héﬁéh‘£§o@ih%s%l%é¥aﬁ%%ﬁgﬂip between

conducti ng studies t a relationship between a
a delblee-ofi st myéwndo Aganppapairspley abubt eadigsyble-disc

s Ean IR TR B Beoht Kol nadao BRER BER ey

fihhat hegiddpnal control over a workpiece holder as
supporting nmeans, which is provided along a radial
direction of the workpiece, in an axial direction

BEST MODES FOR CARRYING OUT THE INVENTION
[0030]

An embodiment according to the present invention
will now be described hereinafter, but the present
invention is not restricted thereto.

As a result of keenly conducting studies about a
relationship between a double-disc grinding apparatus, a
double-disc grinding method and a nanotopography of a
workpiece after grinding, the present inventors have
discovered that positional control over a workpiece
holder as supporting means, which is provided along a
radial direction of the workpiece, in an axial direction
of rotation thereof is important. It was considered
that such control did not affect a wafer quality, e.g.,
a nanotopography conventionally.

[0031]

Further, they have further advanced the studies

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

general as an interval between a workpiece holder and a

14



of rotation thereof is inportant. It was considered
that such control did not affect a wafer quality,
e.g., a nanotopography conventionally. [0031]

Furt her, they have further advanced the studies and
t hereby reveal ed that a value of 200 to 500 pmis
general as an interval between a workpi ece hol der and

a 14 static pressure support nepber (i.e.. interval
St dr % ?a%‘éPBPthEUe\%%i 'ehbl%i%riflﬁgtrl"i%%

beSYRRO t£051 Pr A £0BFaghkes® inete andl aesuthace ief the
static pressure support nenber that supports the

s upprckpi et el thot deentACthe ssomaddtd esyndmangbly fpge of the

ti I I but f
ST O ULt oF BPPRLF! HEAREINOT: be” OBFarkad uhen

wolrdpsi el MRABIOR L8 aHeptettabiless, mahnhas been found
out that control over a position of the mohkpiece
comglederi orea bri aiiP ARFabudi Pe URRPBF $bE&EFoRASET RE 2

rkpi ece d LS £l SS t Ther §HPh€neds wiR@WEhi s
St%%ﬁéigr%ﬁfJgétgﬁaé gégﬁethefg%ood t hat anSosture IS
diaphdimbe s digbot tad andaa pesi titorhaf héenwbpkpieeet

hol der in the axial direction_of rotatkon the%%g%éfs

thagt Gl F&ET i AgPBF A Wk pilke e AbFHEF CFuftng
a lgrhign(grpgaﬁl[aéjfeéi rdLgpbacerets 1of t Aon | Bsethedworikivpieee

I'n-an axi direction of rotation thereof and_| eads
hofldedegradattonsibhea nBherefogeap®ds Fip¥hetroF &G ihl

. particular, the present.invento bhave alse o pe
ltd'§ﬁb3§¥%ﬁ‘?ﬁ ?rgﬁgogaﬁPFﬁg%o#x%ﬁ%ymorE%ie@e hol der
dibkecorrs considesabl eivhen fa tgid nadnkp 5¢ oaehbadiemg ina the

high size of fine abrasive grains ée,g., % glor
axpellowhi LA P 1P Ghr BF PRAPRg TS T8l 6035f -
Fawri%%veorf e 'Wf?ﬂfeéecﬁ%tld@s%ﬁh@ geddatihgncauses
displacement of an inserted workpiece in an axial
direction of rotation thereof and leads to degradation
in a nanotopography.

Furthermore, in particular, the present inventors
have also discovered that the falling of the workpiece
holder becomes considerable when a grinding stone having
a high size of fine abrasive grains (e.g., 1 pm or

below) with a high grinding load is used.

[0032]
Moreover, to improve a cost based on a reduction

in, e.g., a polishing amouﬁt in a double-side polishing
process as a process after double-disc grinding using
such a grinding stone having a high size in particular
or improve a nanotopography of the workpiece after
grinding while considering an improvement in surface

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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in, e.g., a polishing anbunt in a doubl e-side
polishing process as a process after doubl e-disc
grinding using such a grinding stone having a high
size in particular or inprove a nanotopography of the
wor kpi ece after grinding while considering an

i nprovenent in surface roughness or a damage depth,
the present inventors have revealed th tFFhe int%{val

grsettgerthdre WO kP edeSkaltdér PLRF e Statf'€ brédSure
ré%ﬁ%%gé @@nﬁﬁérb§t§%ﬁc%qﬂynsdgbéﬁﬁatﬁé ttbarpi@ce halder
S

atic pressure of the fluid required to
i hydi-psdtadd cad | gosuppoetr tthe mdt kpi ¥Re ppAgBpth gurfaces

dj.usted to, not | han .0, ‘
o o Gk kb et e SHERST o B the VorkpPece Rolaar sis

gy aHnd. THe present inAventers hauwe dissoveeeddt hhbtt ide
wor kpi ece hol der is stably supported durlng %ang*g%
waourkgerearicho taadi L sons add FosIRebRaf €BRLPE Jird "at

S L e el O A St
apyre siwe ng perexanmede afhereldpubt endisg ghienginggent
_appar at us accordln%_to the present invention. A
ingeublienli 52 gPTRUPRGC&pparatus 1 mainly includes a
[dﬁ§']piece hol der 2 that supports a workpiece W a

pair of static pressure support nenbers .3 that
SUPPETTG .t He work ps etemhblderizvi oVt o2® | 8%8MREANEE 2

by using a static pressure of_ a L9; ,8nd apal IHfsent
dogl?fﬂlr?cndrfgs%t%é%danghé‘?p&rrﬁﬁ Sanae%%é%‘gla?i ?1‘8 poth® -
i i facss. ofa tdwumne kai eee gWi n[dl0d4adibver aoukpileweinly
hol der 2 will be first described. FIGS. show an . ..
inoutidere ofwehkPieFRphedEetolddrdt ALPPEAGRN % i %An®
overal | vi gw, of - .Gy, 2(a), ands 56 PESmesBE koAl nAtEW
Wrof @ﬁ%rt é %géﬁg#g%é hoIJ%? fﬂﬁginly has
support the workpiece holder 2 in a contactless manner
by using a static pressure of a fluid, and a pair of
grinding stones 4 that simultaneously grind both
. surfaces of the workpiece W.

[0034]
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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a ring-like ring portion 6 having a L-shaped cross

section, a support portion 7 that is in contact with

the workpiece Wand supports the same froman outer

peripheral side along a radial direction of the

wor kpi ece W and an internal gear portion 8 that is

utilized to rotate the workpiece holder 2, and the

IObﬁé rnal gear portion 8 is screwed to an inner side of

L-1i ke shape of the ring portion 6 through the

SUPPRALiR9EHEAN v/ alGid DPS854cAddiLDI enalnlested drivie a
gear 10 connecteéd with a notor 9 is arrange

d
mokotratde itsher mATkgt @ceo hoPdek 2 tarfd W HEThd” BrldRs 2 and
i nt ernal r porti , t.at: th ri
meigeﬁyfﬁéﬁﬁgﬂFhéJH% ggag 8%§%I grﬁgfg?i%b §?ﬁek8%ag§%@
t hwokkpiveceyhol dey 12y t hs otigh thiee mottcer rfal eyelak e porpicen 1ng

8. Further, as shown in FIG 2 , .a protruysi t hat . .
thpr gorutRs Aokt ke he? | Ehépugihdé:%i)es Jfrbtfeiférﬂagt 9 §QEaP?>r5fl°“
8.an{ﬁggﬁegor%50% Ufrt NE SHPROT b (RN t 20 rHt Ak bk £h&S

with a not chéd shape called a notch forned at a -
prpetiyaher alowzard idne of nhhe wodepiisce aymahereby part of

petisphar al i _ part
anhgRder BP0 o kbl SUBDAF PO Hbr 7, The T TS

wibpr kpirege o] dgfafe i a1 0bat abhyt supporied by ahree or
nore rollers 11 that freely rotate in a perjaxial

pedigh@’m'adn pofr trigtrat ¢ Hnthenwerkprdeseple  tdepreP¥Ed in

Fl .2(a), the four.rol r r t he
trﬁPég‘é%t(tli%ea‘n.triootna?ls %o%s%gsat{ %iogt g)f t%%%kaFg%§6]
hoTherr ong opaHd avobkhbytagwa surface that is supported

by the static pressure support rs 3 i,
cont BB FB8EMRARMe 1S WOt HGS??EgEg?F §|H%i%§tatably

su?%??%&ﬁﬁﬁg}gﬁ%éé'E%r%gﬁéi§blﬂ%r%|mﬂfﬁh£@rﬁﬁé6$yimotate
in a periaxial direction of rotation. 1In the example
depicted in FIG. 2(a), the four rollers 11 are arranged,
but the present invention is not restricted thereto.
[0036]

The ring portion 6 having a surface that 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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since workability is excellent and thermal expansion
hardly occurs during processing, the surface supported
in the contactl ess manner can be highly accurately
processed into a desired shape. Mdreover, a resin can
be used as a material of the support portion 7, and
SUS can be uzed as materials of the internal gear
portion 8 and the drive gear 10, but the present
desfehRedn is not restricted thereto. [0037? The static
pr eS%Ltr(% SUPPOL &y TTQF{bS[lt§l\Ne| lo o best ¢ degeekbeade
FI GS. show an outline of the static pressure support
s upehet ﬁemBersB FFGKSBQafT§hOWBEihes@®W$réhes?§Fﬁée

ressure support nenb 3. ,An outer, per I
vy S LU G Tt W 12 S s
siHPPOL LS %8@k$@é%@'%%ﬁd@ﬁ(Hﬂaéhénpkégsﬁﬁﬁt@QMﬂﬁﬁh that
manner, and an inner peripheral side is a workpiece

SISIEBHHtchs prlessupekpdeteomalifiar shppor tBet ﬁ@nﬁéﬂ%eécse W
in e contact|ess nanner.
maiS H'arfUet§ear £oh e%%#&é ?ggggy?o%Fgfgﬁék%%g

sﬂﬂﬂfﬁﬂﬁi@ssﬂﬁédpbrilb&Iﬂhﬁﬂtsmbﬁmdta hhbewaMpﬂdu&ﬂW in
the grind stone 4 is inserted are forned i

ther AL PP e5SHF enagiGior t Aﬁ*@%érorsﬁl]mos%]h%r% 13fR) which
%ﬂf%@rt€$ ?afb'@h5¥ enl 964 A pard PBta%@rKBbe%%rkplece

iC pressure portion. Further, FIG 3(c) is
hod da0ss-sect hsaat edi ewd akérplad orrgt¢\-v¢\hlf:h Fh@ grtstr’(cb)

depicted in FIGS. d.
StRRS éh:Eﬁbh%ﬁﬁtﬁ?dlérgng&ﬁﬁgﬁg %élgh?h3£ are g%€%§§e

dAonsemsik £ ognded by the enbanknment 12, and a supply
ol e 14 through which a fluid (e.g., water) is

[09&S0I i ed

FIG. 3(b) shows the partially enlarged a part of
FIG.

sul

workpiece holder static pressure portion. Further,
3(c) is a cross-sectional view 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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to the pocket 13 froma fluid supply opening is forned
in each pocket 13. Furthernore, 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 nenbers can be utilized to adjust a
static pressure of the fluid that is supplied to each
pocket 13 via each supply hole 14. \Wen actually
[Oéﬁﬁﬂcting doubl e-disc grinding, a static pressure is

adj usted v Mot d oveswnt hanFec3 WPatrandddt isc spaéssure
pressure is utilized to support the workpiece hol der
suppiart eemont acs | ess pamaeded ®1] 0030} IMbresvef, ths

shown in FI 1, ,the, stati. Lessur eL§
WoF kEAE S iy %ro%'bd%ﬁd%%&égg& Vhéﬁuﬁgrﬁplé%%qﬁg?derre
sudpAddigdanat | ¥, i saghtsicaldd qy essanie feuppol tshingen
is attached to nmeans for adjusting a Si

, position
postidriest fhrteehoWnPt &REWAN i it v b‘é‘f%‘é’ﬁi pREwWeen
wor kpi.ece. hol apd _eac td yapam t
G i R T o
meb@loween tihes surdacehofint He Wirdkpikce) hobh dent@rvhaat Di s

supported in the contactl ess nner and the surface.aqf

beFW@Qﬁzﬁh%:?#%%%%?eoguﬁﬁﬁrWQ%E%kﬁc% ?%éegy%ng g %%e

su %We%%rhor!kgfrcbﬁtgegl‘é%@t A RSS dRdnehiei Sus€hckOof
t greater than 50 mat the tinme of double-disc

ther istrditnigs pfdDA@Fe | suppotrs bemmted ttAat asupports the
conf.iguration of.th wor kpi_e stat | SSUr

woRBPHieds MO THRT rHR( TTEt 88 R C Y] (TSR and TRE ° N

grAReRaniemf o5 SUPPLYi PHet henk! Wd ddByLeeiibe grinding.

E%OVIded, or an enbanknent, pockets and supply holes
[ORAY Ibe provided |ike Japanese Unexami ned Patent

EﬂblFQ?EEOQO(%%k%é?églt@997é9@g$§ib%ﬂ@ﬁﬂ363of the
pplying the fluid to the space between the workpi ece
wo¥kpiece 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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and each static pressure support nmenber 3. [0041]
Further, the grinding stone 4 is not restricted in
particul ar, and one having a size #3000 whose average
abrasive grain size is 4 mcan be used like
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
highomeeeghi ch is forned of di anond abrasive grains
[Oﬁh?ﬁe average grain size is 1 p.mor below and a
ified bond material. It is to be noted that each
gri ngli pgosthNehé iirs ccormedtedvakn hthhe sustaces oo the

that it can rotate at ,a 19 hi peed 00
WOPkPH@G@th%QqQHQn%%|lﬁe§HBBR%Fﬁ§~ urﬁggé(;%%?Ftless

mam%p'a%%e&wh%’rf&@é b8 sHpPertedd midscont acppess

nanner an e surface of the static pressure support
mefeatet hizhats ugyppor S stlneewmkppre@@e hedidger it &R

contactl ess manner . is Oto O mi.n a conve
copppataess, W@Qﬂﬁ%d}%g2p abi®i §gﬁ gt e ﬁ§q1g§%98§£l

ap%ékﬁ@hgg %t@%%hdﬁﬂ@ngoédhhghhaghewh&nxuémmgnEMe and
tabilizing a position of the workpiece holde aloniqfl

grihdingxisdlondis vtV ond o PdEAL PAF St HEY RFLTLCH ¥ T

Ho
ot BRTL sy b fepdouple g oo dom spnaraiyscne

axgéﬂn@h&@cﬂﬂdﬁﬁﬁf4r@@atmgnathbgboii@@Idﬂﬁﬁﬁﬁﬂlthe
wor kpi ece holder 2 is supported with the interval D
[0PREY is not greater than 50 mand the fluid static

presﬁg%gvéFat 1S ot d oves -4 haw §r3nkRag @@ﬁiratus 1
sufficrently stabilizing the position of th

e
acuorkphec & chdlhderp e s¢hginHenmtcal: daedthiordbinthad

stggg%tho%a%q%kF%I 1$§r§£9£elsgﬁ%%%Lthe workpiece

holder 2 is supported with the interval D that is not
greater than 50 pum and the fluid static pressure that is
not lower than 0.3 MPa, thus sufficiently stabilizing
the position of the workpiece holder 2 along the axial
direction of the rotation thereof. Therefore, grinding
using the grinding stones having a high size that
applies a high load can be carried out, a nanotopography
can be considerably suppressed from being degraded as
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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using the grinding stones having a high size that
applies a high load can be carried out, a

nanot opogr aphy can be consi derably suppressed from
bei ng degraded as conpared with conventiona

exanpl es, and the workpiece can be ground wth a high
guality. Moreover, when the grinding stones 4 having a
hi gh size are adopted, ol i shin in a

a. anmount
doybﬁéiQQﬂQh;ﬁﬂ?sﬁ?ﬁ@eﬁF6§€s§gﬁﬁéﬁuﬁ$ﬁ¥d%u%re-anc
wﬁ%ﬁﬁ} églH@qhgdeQeQ%%e%td¥¥E?Hké@@ﬁ@&egﬁgbokﬁ members

uctivity an reduction in cost can be achieved,
3,anthes ufiaodi ngughness 4oraral daneepes dépt Rhpndprele-disc
doupl e-di sc grjnding can b i nproved. 2 .
I PEHOL P RSRE beBedr Pee ot reot g gFOBERL Fhvention

ha¥er Kiarea ot dered, abb® St ald e Py eSSEE ee8UpPDbHiments of
menbers 3, the grinding stones 4 and others in the

theoutsi kliexce lyplfAdirng apwartdiusstabteoPEPAGUES SHEPOTT

esent. i nvention ., havy scri bed above, nore
Y o%?ﬁeﬁ?se%fggﬁﬁggﬁbrkpiece hol der 2 and

the stakicG PIRSSIFE€sSHPPOhtenterbereskBuindd soapbe
expl ai ned. First, the present jinventors exa 'ne% %P%pe
acerE@cHE e bf thPevREKREIESE e MOIMRF 2 aRd 83ER STANY

prBEHY %@&P&Pﬁmgﬁg’@@ 33 iy e doubl e-dise griindiing
apparatus I according to the present invention.
apbpecitfiscadl lagcondsey the tiet grnederx benverhlPhe

kpi hol 2 and tati
orheP o8 L gt o6 7oL AR S50 The M by ey e

wohiah dd atdessr apdapar ablcel isstawic thee woukpi saephalder
2 "and flatness of the surface of each static pressure
mesbpport trenber @rehaersippor to) tHid WO kpPREEAREEdEN 2

U R 1T AT o Ckrer ot or Sramnima b
and flatness of the surface of each static pressure
support member 3 that supports the workpiece holder 2 in
the contactless manner were changed and combined was
utilized to conduct an experiment of examining a
rotating status by supporting the workpiece holder 2 in
the contactless manner based on a static pressure of
water and rotating the workpiece holder 2. As each
grinding stone, one having a high size #8000 was used.
[0045]

First, the plurality of static pressure support
members 3 and the plurality of workpiece holders 2 were
prepared, and a three-dimensional measuring machine
72YZAXRVA-A (manufactured by Tokyo Seimitsu Co., Ltd.)
was utilized to select two levels (flatness of 15 um and
20 pum) in regard to the static pressure support member 3
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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rotating status by supporting the workpi ece hol der 2
in the contactless manner based on a static pressure
of water and rotating the workpi ece holder 2. As each
grindi ng stone, one having a high size #8000 was used.
[0045) First, the plurality of static pressure support
menbers 3 and the plurality of workpiece holders 2
were prepared, _and % thrgg—dine si onal rreasur'ggof a
thea s P 1 oY AARVASA CGrandi&et dr et BY° TokyD™ 8Pt S§
reé@nt LA shap¥agellbiliciRthi o setget stdpibeyelssure
flatness of 15 mand 20 m in regard to the static
suppressiureesiopport nmenber 3 and three | evels (fl atness
of 50 m and rallelismaof .10 fl S f. d
par al Ihaslesrﬂ‘ég‘?%ﬁlf)s n'©&nd ©° z%tnneergsstOog%err‘TS%(%dlgléelimvglli P
bRl edhsMofkpiBlkel MJIREN D tn@letibe wobkpiceparessure
hol der 2. FIG 4 shows an exanple of a result of
s upipapet measioe enBnt ooB Ot e staatd ctigessuretasdpgorsttatus of
th%?@ﬁ}Ggrﬁhesgf”EHBGQ%E%Ef%i§Wﬁ5ﬂ§ 19 58% tR8mined. It

inte D' bet ween "The “wor pi ece hol der 2 and each
issttat ie pi@Ssdr €hasuppeitia tiemere st 0e 50f nywaard ttrerpe

rotating status of the rotation of the workpiece
suppllderd 2 3msSekakPnéd3 MF24s to be noted that a
stat G Rressuie, o Wheink@ibas SHPHlAhsas sal to
0.3 E%SEGT§b|e 1 shows cgnbﬁnafions of flatness and
papardld el sre o Hf thhewaokiodicsrse Hwldker 2 and the sittatile

pressure support nenber .3 and rotatin . [0046]
PIRPSHTLE f]u%g‘g\ﬁjf @%E%%UQE a\hﬁ@% AU S
[OMENMBER e + f ROTATING FLATNESS (e ) FLATNESS (h - g )

PSM(f + (b-g) /2 STATE
[Table 1]

STATIC PRESSURE WORKPIECE HOLDER

SUPPORT MEMBER
e+ f ROTATING
LLE- —_—
FLATNESS (e ) FLATNESS(h—g)Eg?AA(f) + (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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15501 50HGILOAD 20151037. 5HE
LOAD 2 05527. 5G0D155522. 5 G00D [0047]
As shown in Table 1, in a conbination of |arge
flatness and | arge parallelism a phenonenon that a
| oad of the notor that rotates the drive gear 10 was
hi gher than usual even though the workpi ece hol der 2
rotated was confirmed, and it was revealed.that t
bekereesi ddee Hor HBF 90w Log Tc dhi3Rd W?hs%ﬁglg gtrecs@%re
pressur ogt ohes, 3ndf048inéninegakelt © detween
SuP%Fgﬁiéﬁgﬂ#%Po? ?RgeintervalE%? 22 between the
t haoRkini lasee bl Hel d2 rafd aide tdteats ta bt @sBURESUSGpFEPPOTLT

menber 3 and each shape, the interval bet n
meirekpi B ced hoP eF SR TEAG TS ﬁsat%ebféégaﬁ‘z/ ?ﬁg‘por“{h%e‘e ©

1 STETRAY ?35§a(51f benLeprgsenrt ef ass e +édppog)/ Reapewhere £
e i's tTatness of the static pressure support menber
i s3padralilepasml b€l tbm o rkrd agst Kpp £8@rhél dér 92 5h-g i s
flatness of the workpi ece haol der 2, an Iy Lok
flefingareset %?eawgngFEﬁﬁwﬁéiﬁirméterngi?n&%s%sﬁ&ﬁ$i¢$88
o fFl:Gs it i &lep e sslhineewhite St s essane wat EIG-i 15m
thickness a is hard to be neasured, other dinensions
Heganncotirbee speckth&dc butessWexosahey Eondl thgriness o
. _that nuner i of 1§+ + (@l AL1ibas3@amnet el ow
lsbgggﬁﬁéﬁ)g§?e§8?¥a&g?’tﬁggf%ié?%ng s%atg depicted in
sphalilfeidd, 9049k hewegenry rearetsar dot oishape tade Mids st

of the static pressure _support er and the
vadoreksifecet T hohdel /2 aF e ”iﬁﬁfgggg?gc §§F%99ntﬁeresult

o PP goe; hol et aeCaR eed i gheblshape accuracy

since 1ts shape is
[0049]

However, in regard to shape accuracies of the

0
5

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

17x107%/°C because of heat generation at the time of
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sinple, and there is alimt in a shape accuracy of

the static pressure support nenber 3 having a

conplicated shape. Thus, it is preferable that a

nunmeric value of e+f+(h-g)/2 is not greater than 30

m the flatness of the static support nmenber 3 is not

greater than 20 m the flatness of the workpiece

hol der 2 is not greater than 5 m and the par Ilelianb
protesisd nsane Theamtagreaetest AR HemSRSTBa Fepigved PY

shape .accuraci e 5 0 par tdgibar: ERBaacewRhaci es
usépgtﬁgJWHf%%fg%eam%ggdg%véggi%%., the flatﬁgss that is

coB@lr igrieafterot ham & ¢/rrand the parsd |@bisimnhat oifs thet
greater than 5 m cannot be obtained in conventionally
wogkpliie£ed "Usi®n42 - havi ng a thermal expansi on

coef ficignt. Of ARRSQxi "Bt gLy 137%LQH/L hecamse of

heat "generation at the tinme of 23 processin%. These
coabduzatieas cAntbe basely abthitevedibyerisi HglaPuRitna

ceram cs having a thermal expansi,on §8effi3£ggt of

e+6¢ 1061 ¢ AP e F nBCpoPFRGNSE M dhe” Y wbPKkpi-ECe

wog%b%@béahdfd.§ bonbe pptedathatieinsmegard e the the
cormbination of two [evels that a nuneric val ue of

flatheEs @)f S hecoars nbe gredbse tHant3e ffethe pressure
PR B Rl TR RO gl o T ndcs e

e ace 0O the static pressure
£ hSURRRIa JYBIes Bahhat $UPRON s the MBI kp) ece hokdeo-in

the contactless manner is 20 mor 15 nm),,a pse -
nanareRSSEGRIPhy PRasieeda At €&y gg‘rli"rﬂlﬁ%% the RorEpiscs

fe@ghhgT%&W6%%§g€?]%§Qd a, ueLy sxcellent heveh iis

red ased on the above-descri bed
coefammeat.i on, it was understood that the workpiece
[Ogghqer 2 having the

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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parallelismof 5 mor below and the flatness of 5 mor
bel ow and the static pressure support nenber 3 having
the flatness of 20 mor bel ow on the surface that
supports the workpi ece holder 2 in the contactl ess
manner are preferable. It is to be noted that the
paral l elismof each static pressure support nenber 3
on both sides can be subjected to parall el ag%gstnent

meqbex he ¢7@e Bhoug¥eddld gt FUTThe?, PERESHIes
wéfkﬁﬁgégSthHSrdbS%%ﬁﬁ%%% dihat; ther-doubhe- digport

r'indi Ng apparatus that satisties ~ such conditions can

meaidecti viehy premant thatue lias. pf50t he out br19wi.or
the drive gear 10_increases, particle erati_on .
TRAKAIS (i §oraBRASoR BRSUIIIHE TREePRAF: Rt 2Vot

r UL 0 Br apdet 6 QiR H8R1 d0s Andageper phredented from

foreign particles enter the interval between the
oamrkpirere hol dera@pdred the static pressure support 24
(ﬁgﬁier 3 even though the interval D between the
( ]piece hol der 2 and the static pressure support

menben 3 A i SdBl fouBl Bedilsce .gridiin@rmbehow.
Thereby, as a result, a phenonmenon and others that _
acpiding ctatton B etsies twork{ BeEOholdéd RhPpeiescribed.

prevented f ﬁgc;ﬁoe@ﬁugfhggcaggrgti%amgel 59052hefhgs o a

ere t
wor kpi“écé do sC grin nmet hod according to the
s iAesedn iwivend | Pnewdblbnewdies descindedg adpegatus 1
al t hough a description w | gi ven as

11 be . .
a CSOFHN Dt Whieh @ Pﬁ@seaﬁb|lél-"<ﬁf§fcl<§ii%%?hatcgsgér‘la?&s@'l 1 is

nsALONGiNG, tOsdhe PLESERL dnnvantddn Aept et edeldn theGeth,
is wused, the present invention is not restricted
anher eted;hodinthat neehed thisati it a heD i heeresn phe

wobﬁymeen Hgﬁ%%yorgpie et%%'@%éé% rE&éQQu?Ea%g%port

&ssifie ort“ fiefber 3°t0 not ‘greater t 50 m
medhe Al U Shdt S§akk€er than 50 um 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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pressure of the fluid to not |Iower than 0.3 MPa to

grind both surfaces of the workpi ece Wcan suffice.

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

froman outer peripheral side along the radi al

direction of the workpiece Wto be supported by the

support portion 7 of the workpiece holder 2. The

wor kpi ece hol der 2 that supports the_workpiece Wis
hashfgor? edls bedikehethd pdiat AT LR bef cCPrBs3ur ™ support

rs 3 in such a manner that each static pressure
support nenber 3 and the workpi ece holder 2 have %n.
i nt erred .woitkphese t haddewaert bt tHPRPRFY FRe workpiece

supplied fromthe suppl ole. 14 eeket, 13, of
Wtﬁggﬁn%@?c°b£%§38?§l§ﬁf%%% %%%%e?% gaggogdjustyghe e
t 1 a4 St PressyEgutke Repbdomermétiaar8. 3 MRaednon the
accordance w th each pocket 13. Moreover,

t he
stiattier viate £ heewedn wasgeh igt diie pPRESGFLECEFppErRer, and

nenber 3.and_th r,Kpi.ec d dshsgadhestd 3o 5
tqweotg]ffrré(g{‘%? §%gﬁe§8 4m%r8e %%@a@%&Tﬁg vch)r kgi ece hol der
wﬁﬁﬁéﬁﬁoﬁyﬁpﬁgtShbh@dﬂhﬁﬂﬁdﬂ%ﬁoﬂméroﬂ1bhetb@tgﬁlve gear

el Sl s Supp o0 Brbalog, i S of on

1655 @f water in the contactless nmanner, and the
w%ﬁ.n |H§ stones 4 are rotated by using the notor 5
[0gfid)e rotating the workpi ece holder 2 by the drive

gear _ 10, thereby sinultane | ol f th
sur f 3Ce £ G ré%gﬁ%?ggﬁgge4ﬁﬁ%%baﬁﬂgﬁéé3€?%5hy ? the
wolagsadad iwh ebnthelnareiropogaphyiof bhethwomopikece Ay
control over a position of the mprkglﬁcg hol%%% %xial
the

hoisierr stippe? t sSURBORGEK pilke &' W 4P b g 2P
d#géﬁﬁﬁéﬁ”b?ftﬁger%QEQWdH]Eﬁ@f@@f g am limpyA@dit 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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Since the doubl e-disc grinding nmethod according to the
present invention enabl es double-disc grinding for the
wor kpi ece Wwhile controlling the workpi ece hol der 2
to an appropriate position along the axial direction
of the rotation thereof, the nanotopography can be
inproved to a high level with [ ess variation as
conpared with conventi onal

les. F oth
copua MeboLpdT SpHy G b TR S B BELod ot
haﬁf&ﬁl& ope pa {. Ooub) ez di 5¢ gr Ipﬂld'cﬁg ph§r ebydtbge flatness

ograp y can e suppressed to 15 nmor belowin
ofa of ipnalo Pradups . cIhi sei prokedesiel that can

f tl tisf t t c
T 00SERRE b tho Tor b RHEEC PP ILhd i g for ' o &

I%%\éldl% t'ﬁgf {arﬁgmfagﬁt 31 $ SRR tietk i M dbRess of 20 pm

contactl manner is formed of alum na ceramcs in
ort belwor kpi ece holder 2, the surface that is supported

in the. tact | b h
krghagﬁgp%%%Ga égﬁiéaq?nggidggnZ & P %&9§3§5§@!é a

Cy an In partlcu ar, the

p rWRIK e Ry il e rmémbBavBng atviiepanath et | slrrapff 5sm or
bel ow and the flatness of 5 mor below can € fluence
utpﬂa\ﬂaﬁeoto RN £ BRaPPYPLRr IiS DBt A % f 3P oty

on % | G o Y ESRIT &5 SH %oﬁgr%'f%%re Hddave the bHkat ness

m ~or Dbel ow. en the workpi ece holder 2 or each
el&hﬁhaxeqnwxﬁhwmmsbppogtngemma'wpﬁ%m4¢©esﬁeﬁdﬁrsﬁa&@d

s utilized to performdoubl e-disc gr n W
ea:cll?f IStljlté‘lch]:eczé?Fef +25F 5t SEPBATOT 1t gbev\%r p%@g% %oPgQCt Leh

eaEﬁnd%%efﬂéJENaéﬁgu@htBﬁ@t1QMéHydKJthﬁ@@ékplébese
hol der 2 and each static pressure support mnenber

meinbleor <Ot @t vl 1t how eaghnetherr skt tHyuyh° P hem HPénl\r/‘é’l
D _between these nenbers is as narrow as not greater

ITER 5% gn1dur|ng

[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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grinding. [0057) Further, as each grinding stone 4,
one with a high size that is formed of dianmond
abrasive grains having an average grain size of 1 m
or below and a vitrified bond material can be used.
I'n conventional exanples, when such a grinding stone
with a high size is used, positional control of the
wor kpi ece hol der cannot be perforned due to a |oad at
[OOA&]ti me grinding, and the nanotopography of the

! KRLECE N (1801 8URLL o HOWRYE! no BRI 1064 e

pres £ PAVEStT on, even | e grinding stones with a
moﬁbggéﬂéﬁﬂ:?fgydedn pasipilesal wonttld pfesehe invention
wor kpi ece hol der can be effected, and degradation in
lstﬁ@tnéﬁﬁQﬁk@ﬁ%%h§ 6FStRe wor kpi ece can be
é%% I1Gd %gtly suppressed. Further, using the grinding
hes vi'th a hi gh si ze enabl es redu0|ng a polishing
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t her eby achi
y evin uction .in co éé_%Eeénln EIG: 1

acerp Ve Fine 8F?588%r6ﬁ§ﬁﬁb th.

dodb 1A c Thei Py eagnb £i BVG/6tﬁk@fléMé| anombeCexpwaufaed
in nore detail baSed on exanpl es, but t he resent

haiviventa ghlam%tﬁiot Ofe§@p| &fled Wtafﬁerfé%%rl%‘ﬁx% | BagFdppn
usi ng.t.nhe doubl e-di r 1
endS LR R GOHP' S 0L88 g, WATh0G R ALSg goneRer dhadent

an@%Q|QndISC gri ndi ng of a morkplece (a S|I|con waf er
havi ng a di ameter of 300 urried out based op.

the BBUBI EOFITLSie nla%%eﬁet ABE BEYORd iy T HEor D

foeﬁ%%ﬁgf éfﬁ%ﬁ%éOEeréﬁl@sm@%%mdgéﬂf“ﬂﬂkﬁ,wéwmph@&eng
ing portion forned of alum na ceranm cs was used.

hoIhéﬁdeqnﬁﬁxiness 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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hol der has flatness of 5 mand parallelismof 5 m and
static pressure support nenbers have flatness of 15 m
An interval between the workpi ece hol der and each
static pressure support nmenber was set to 30 m
Furthernore, water was supplied from supply hol es of
each static pressure support nenber, and the workpi ece
hol der was supported in a contact]ess manner biﬁed Bon
regpesttatve PFERALRE SO0 MPa. YD ROVRY, T 8sSHP 8%3
t.on i ndj £3000; Ra@piBdi Ngnst ene
th%ﬁ%#ggboﬁt' a% g?ggf%})%gﬁ %&pﬁi armn‘g@gebr asl|5ve grai ns
p skard g @ aveo agephyaiva ssiseafssif wd by peppregagdato an
vitrified bond (vitrified bond grinding stones_. . ular
exggidiantt ukede by A-Bi-ed OVt et 4% GSHY at i Ih) Pkl &© ’

itused: b Gbh Al B98P YRNE H Sr3QBe1 (059 eFuBE Gsshows
an I nterval between the workpiece holder and each

degtoats tor preg sevens tppoch rditberr iarding §ERNEt Wéfhga high
.pseydo- opogr aphy .of the ground workpi ece. As
Sl§|’?ov%l$iw(ﬁaw%,g P%%&tzhg(%ases using the 28

respective grinding stones, a variation is snaller
than those in | ater-described conparative exanpl es,
[0&%d }t he pseudo- nanot opography was successful ly

(C%%Eﬁggig@gatgxgﬂaﬁgxgglIent level, i.e., 0.2 mor
e ticular,

6w.° T’ par it can be understood that an
excebbeptleresildd ¢sinéimpstoat edwordpitdwugha t helicon

rinding stone with a hi si ze SD #8000 -
wagein ihasging oﬁe%}amFESﬁpé)%gﬁQﬁe )i @ ii’r\%g%& Qufi ddke
Ex3fAd Ng Jﬁ%ﬁtw@ﬁgei a6e i Sivd cWetweérr ahavichgiace

diameter of 300 mm) was carried out |like Exanple 1
hodxleeptanchatacn $hebizab ISSENEeh SHRRA Kpi Begper 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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hol der and each static pressure support nenber is set
to 100 mor 200 m [0061] As shown in FIG 6, a
variation in a pseudo- nanotopography is |arger than
that in Exanple 1, and the pseudo-nanot opography
exceeds 0.2 min sonme cases. It can be understood
that the interval between each static pressure
support nenber and the workpi ece hol der nmust be set
[G@6hpt greater than 50 mlike the present invention

in order_ to.assuredl.y s t
(ﬁﬁﬁﬁﬁg@n%hoF8388ﬁ§%%%et%ggﬁéfﬁwgf bel ow. _

I nci dyld yai & hsiebearn that = watkeiefethe silicon

pseudo- nanot opography is reduced as the_interval

wafea melenviogch SEamed g exfsui 20 sHPbol ESnBfhEP TARG tHee
wor kpi ece er i oyed, g Wenst Baegsibngismy (s tuane
RS h %Oﬁ ?égghgegﬁéﬁﬁgy%e dg%cy gegoneg nor e
uonsi desabhegrandithe stpseadordanosbpbgraphpsissire value
reci pitously degraded as the interval between the
ofadirkpreceafofBerdssd PStatic pressure support

menb ecoes. W, 08t 5122 [062]tef Exagmset 2to 0.3 MPa,
Cbnpgﬁgfive EX%ﬁ%?g gf Double-df%c grinding for

a
0 Vkpa ezed (4. 8i MPeon( TheferahavExgmalai dret el 304172
égg was Perfﬁrnedlli Exanpl e 1 except that the
(CHTHRRF A EEoli828B #8000 was used as each grindi ng
cdene and a static pressure value of water was

changed and set. The static pressure of mate%X§%% set

to 0.F¥QWa] So8s MPaS&RE 1T &I tihesel &F e© £& and

a %‘()é gnd 962 h@@eu(ﬂ@’—%@ééf!@gﬁéﬁﬁ?' 8fr2rach0Qezjurd G

shows @ sfatic pressure val ue of "water and a result
wf ki seudortnanst bpopeaplt o teaxth yrowhde 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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wor kpi ece. It is to be noted that a value of the
pseudo- nanot opogr aphy according to Exanple 1 is al so
shown as a reference (a val ue when a hydrostatic
pressure is 0.6 MPa). The pseudo- nanot opography is as
large as 0.8 min Conparative Exanple 2, and the
pseudo- nanot opogr aphy was suppressed to 0.2 m or
bel ow under each hydrostatic pressure in Exanple %i
thas desti¢beteabove, sHpRPtthe RReT & 8Pé§s§ﬁlé’£%‘het ¥s

smaller than,0,3; het =0aNRLORRY #Rf¥ed on a
Wcﬁggﬁﬁﬁéecgﬂgﬁgérégr3hﬁa?§§9§§ﬁg9% hi gh-qual ity ground
s twarikpi ©E€s §aRBOb Fhacabtiaiwed. thancan 3b¥Panderkst odte
h [ i .
AN D. SV ARG Bhabled b desTRgRLRes. Srourd wliece
0= ography d18hy OBnal 8% | hente 1l evel .
haﬁ§8%4]a2§§? ?gnaﬁﬁ , §%ﬂ%an b% u%derstggd from
Exanples 1 and 2 and Conparative Exanples 1 and 2
that the interval between the workpiece hol der and

static pressure support nenber nust be set to

(o OF £at & thapp2@ myand 30 the static pressure
support nenbers nust support the workpiece holder in

the @omtcavtdmssomahndépubasedicit Hrsr@tNg pPRESEY Hfas
nat, | opwer than_ 0.3 MPa.l.i ke . i i Wan
o AP0 MR L D FRRl e ke

(aPSEUCdR- Hanph opeghaphyngor althwmgbtéevelf. 300065]) -
(Conpar ati ve Exanpl e 31 A conventj onal doubl e- i%cXSG_
gr i ndihey WHppak 28 4sdqas L eafitS S &F Y ped £ aPRP T

oubl &5 i LRAE09 kloQfo ok KRE e¢Rduba rSidd aw. wafed. )
32g)av®1a§ugf%§%%%tégrbgf RS e o ad doubl . di sc

isgr nohmgeappanal ustX8Ga RPREP@nat uEL uPEE [BF

meg?ﬁ%gﬁgégdgggﬁgeg g%réééékﬂensional 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 um, 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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is a conventional standard apparatus, and actual

measur enent using a three-di nensi onal shape neasuri ng

machi ne ZYZAXRVA- A (manuf actured by Tokyo Seimtsu

Co., Ltd.) revealed that a workpi ece hol der forned of

SUS has parallelismof 10 mand fl atness of 50 m and

each static pressure support nenber has fl atness of

20 m An interval between the workpiece hol der and
savashiestat P pressire suppoit Wierber ifds sdt 437 &

st andar aI Ny ydr atjc ver
COB?% gale% hd : V?O)E)kég%ag] h?/gge% f‘iéj % th fall ove

S se reover, as each

1n9EhBadiing cstane. o @ 2@y i i Agdstaae £SD 1430900 £ hathei s
fornmed of a vitrified bond and has .a dia ter orsg

wommac@. thiq]fqeé’d HRohd tr Fﬁd?n@egﬂé‘ﬁé%n attore

pofhLhEfl Mt 1o GALPOELLAN) aBRS etk 8F | PHENG
anoun result of measuring a

woﬁﬁpmd@enanotopography of a ground wor kpi ece, a
variation was very large, and it was 0.6 jimon
average and 1.2 mat a maxi nrum A

[0 I]Jdo nanot opogr aphy target value 0.2 pmwas not 31
satlsfled As a cause of this variation, it can be
consideiedtbhae tﬂme:ambrﬂimfec@%opﬁéﬁep§ &ﬁtvetf‘tﬁlf%ﬂ-lls

n the interval of 200 m t f the
no%FﬁﬁF@&t?tﬁcﬂ F& TesufeseyRtad g@ggtclﬁgr}go a ceér?tral

foP@ébEh@neﬁbddﬂﬁéMﬂW@%e?@sandndékempﬂﬂﬁnbaﬁ1®ne and any
kpi ece. [0067] It is to be_noted that the prese

eX&lImvéﬁﬁl shaits havst settretedlty the FEIEYoT Y 1§38t ion
angnggﬂFHFQEaﬁQ“%hécg 'PQn@@?ng”%Wd'éff&éisaﬁs the

i'cation any exanples that have
te@lumtamt icanloepthel seavel lpodf igucaeiiow ahdtendrsseafe

1n$2§t§ggea2%nqgéiude£d ef{ggt Bnlgal scope of the

present invention.
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techni cal concept described in clainms of the present
invention are included in the technical scope of the
present invention. 32 CLAIMS 1. A workpiece

doubl e-di sc grinding apparatus conprising at least: a
wor kpi ece hol der that supports a thin-plate-Ilike

wor kpi ece from an outer peripheral side along a
radial direction and is able to rotate; a pair of
static pressure support KEfPFS that are positioned

bgth sides of th Lece h t th
L v B B6% M ST D ot Aol BB el oo T A

cofioracdien £f 1ogstot at e phereofhd Idar cohaacshpperts a
manner based on a static pressure of a fluid,  and.a ;o
thaaio Ladfe g el HOTEPARES HAM QA BhBobsfyPEFirAd
both _ sur S KRigce suppos ted byckhe; a pair
alﬁgﬁkﬁ(ﬁﬁéf%ol%g%?e&ﬁgﬁegﬁﬁgn I nterval between the
o fWerkpi iec e hod slere angpblre steatliar prigsaur ersuppeit ioned

menber i s not greater han 50 nd th [
onpPeddure &ppdf t Fhenber p%ﬁﬁﬁxﬂalﬁ%% %B?k%%§§8%ﬁm3%§

aki6m BLeISWiRl d1end! shdakhatl is not
wo?%%é?“%ﬂé%b ?§£N££5m 2. The]Mork iecéédouble-disc
digeiotdiary @ppanat ustatdoor dineyaaf cimi#n TONHAELEEST St he

wor kpi ece hol der has, .parallel | . qbel NG54 r
maPPECAGES B S rf of Lol ok 3T UG orp! saes S &
o rdguhlgridi $Cs @6 ha8i BEagpRAMAilS nanCol ¥ ggind dbaibm 1

or claim?2, wherein at |least a surface of t%g.
sundelgsisecet Mol deFkPharei $UBRGIF LY nttfie"265PaE%ess
noyganer is formed of alum na ceramics. 4. The

wor kgi ece doubl e-di sc grinding apparatus according to

any eoherefirclaai nmtletva B, bahweeinn thes wdeeli ofet helder

angt%%é:§¥;¥¥%”5}ggggggts@%gg¥ftﬂg%bgypﬁgrhgtt@%eater
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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wor kpi ece hol der in the contactl ess manner has
flatness 33 of 20 gmor below 5. The workpiece
doubl e-di sc grinding apparatus according to any one
of clainms 1 to 4, wherein the grinding stone is
formed of di anond abrasive grains having an average
grain size of 1 mor belowand a vitrified bond
material. 6. A workpiece doubl e-disc grinding nethod
ofcafippimsiony bedtow east : usi ng a wor kpi ece holder to
support a thin- plate-like workpiece from outer
peri pheral side along a radial direction and rotate
5.t he $HGEWO$MpnebHIdde&E s kpoedadiolgd @PHaIGHh bdt h

sides al ong an axi al &ectlo qrﬁﬁ:%ggg%ig @?e
sta

ac@@ﬁ@é@@lé§ééﬁﬁhﬁgﬁabége8 8"z pressure o

f LU0 gbY 18 RA s Of o SHAkT 6 FPHASSIR] SURPOT Fe NBABENS
grposﬁ%ﬁgne onjgatHDS|des of the workpiece holder; and

ha®ti Ayl baneowslayegrd rat mgsheth ofsur fiacex: dieldie and’ a

ece su rted by the workpiece holder by a pair
VlBFlg eﬁH%HD‘g erein an interval between the

wor kpi ece holder and the static pressure support
menber is set to not greater than 50 m and (%he static
6.presdurerspiere Howcd e7diget IEHNAIRI BRI AhaPER Bt S1ng

gri ! f ‘i of ttd“%dﬁ%%fpte&ethin—
at#ﬁ morkﬁF@béPghﬂg%gﬁ%féggggﬁn eng net h accor di ng
plheechaik@ Gorwareia fhemwonkpirepe tiglihderahagide along a
parallelismof 5 mor below %nd fl at ness of 25 0£
rii Be

raﬁéﬁéwdlgecﬁ%QWMﬁW&n%QEaBSUE & FAE ‘griHd hg he

wo?ﬁ??re@'englotl%leq H AP 196tR! 8ikled, AMRIELidh aixigast a
ace of the workpiece holder that is supported in

dirhet34ncorft astiadsieomahher FONEGGHIE T MARMM habased on a

staglc pr%ssure of a fluid by a pair of static pressure
support members p051tloned 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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9. The workpi ece doubl e-di sc grindi ng net hod
according to any one of clains 6 to 8, wherein a
surface of the static pressure support menber that
supports the workpiece holder in the contactl ess
manner has flatness of 20 mor below 10. The
wor kpi ece doubl e-di sc grinding nmethod according to
any one of clainms 6 to 9, wherein the grinding stone
coing afcsrlrescs gfa et @rohd é@ﬁﬁ‘@idvé?fgraa}r%ln%a??ﬁ@mégs'
average grain size of 1 mor belowand a vitrified
bond material. 35
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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