METHOD FOR PRODUCI NG WAFER [ Det ai | ed Descri ption of
the I nvention] [Technical Field] [0001] The
present invention relates to a doubl e-disc grinding
apparatus for sinultaneously grinding both surfaces of
a sheet-like wafer such as a silicon wafer and a

met hod for producin k d Art] [0002]
In the | atest MﬁaﬁOPg %gﬁat’é§gﬁl %r@%ﬁvaf er having a
| arge di aneter, for exanple, typified by a dianeter of

300 nm a size of a surface waviness conponent that is
[ Dedla ek hahes e 6ppgiaphy thdsidebmvanpieBlem i n recent
The. -topography is a kind of a surface
[Tés/cﬁgxgc%% gl%ggir and i ndi cates a concave-convex shape
[0Gfl]a wavel ength conponent having a wavel ength of 0.2

to 20 mmthat |is.shorter than Sori or Wa d |
t har "Ur R ouyRRERE LoPhe =3 o‘b%g?aéﬁﬁ?%ﬁg—ﬁlon )

gri%ﬁ%"‘é%‘?&kﬁ%ﬁ% %@m%mm@ngs@y%ﬁ@ld&gﬁfb&m Rm
to O. It is said that this nano-topography
surfffees soh §i shgedf ldkeSHaf{Shathelw Feeacls ssian iwvnier

and 0] oy Bioer TR st Sho0r aphy or the -
[Baikd comaahet]to be a device substrate together with
{00%02r]e m nute design rules. [0003]

In the latest device adopting a silicon wafer
having a large diameter, for example, typified by a
diameter of 300 mm, a size of a surface waviness
component that is called nano-topography has been a
problem in recent years. The nano-topography is a kind
0of a surface shape of a wafer and indicates a concave-
convex shape of a wavelength component having a
wavelength of 0.2 to 20 mm that is shorter than Sori or
Warp and longer than surface roughness. The nano-
topography is a very shallow waviness component having a
PV value of 0.1 pum to 0.2 pm. It is said that this
nano-topography affects a yield of an STI (Shallow
Trench Isolation) process in a device manufacturing
process. A strict level is required of the nano-
topography for the silicon wafer to be a device
substrate together with more minute design rules.

[0003]

The nano-topography i1s made in a step of
processing of the silicon wafer. It is easy to
deteriorate particularly in a processing method with no
reference plane such as wire saw slicing or double-disc

grinding, and it is important to improve and to manage a



The nano-topography is made in a step of processing of
the silicon wafer. It is easy to deteriorate
particularly in a processing nethod with no reference
pl ane such as wire saw slicing or double-disc
grinding, and it is inportant to inprove and to nmanage
a_ relatjve wire neander,ing.in the wre saw slicin
re Lid O Vit S oF CERECRafEr ih e WhtBI B2 S0 G RN 2
WadPWA]the warebeng, tdedothlier & sLsgr yrdhagnget hod
usi ng a conventional doubl e-disc grinding apparatus
[0GM4] Dbe expl ai ned. FIGS. 4 are schematic views

show an e ' L e:di.s
griﬁ%ﬁ%@ g%para %%.8188 89%§a3¥§ﬂﬁéﬁﬁﬁ#gfgﬁ g)% a
corflaut etk scdgubhdi-dd sappariatdisnd Odppeanmptusesid 1l be
rotatabl e hol der 102 for supporting a sheet-1ike wafer
$%m an outer circunference side along a radi al
di r egld=on.4 & PAi §cREmstatl ¢iRMAS SHA BUPPOIt EREmple of
menbers 112 for supporting the holder 102 from both
a indeenpionae fobbér-dicwy @nirad I dRPEETREM Sof
rotati i.t hout nt by _statj )r r
s el S eFer B & BB R Fre b Sr Ehina,
appatcal @l abmpetbes dexafatdiel bohderet0202 for
respectively, and_a pair of | hdstones 104 for
SUBAGRA B o US PG b P h SUi f BESS 8P PHESRaf er 103
1%{&%1{ i thgth I i 2 Thgi gEbRdshones ptdr as €
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stadpieedhr¢ 99058 supporAd rchawamber & Gl24£By, st st dee
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axik)@issehias arngbehtiingi eatimgua conshak o entation

of the wafer and the |ike, fornmed on the wafer 103.
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102 heesywd et 1 ¢0Byi sadidsel geed; dDrgekadpkeneisn 1Pt eémr

simu(%ggggu%ly grinding both surfaces of the wafer 103

eXx

supported with the holder 102. The grindstones 104 are
attached to a motor 111 and can rotate at a high speed.
[0005]

As shown in FIG. 4(B), the holder 102 is provided
with a protruding portion 105, and the protruding
portion is engaged with a notch portion 106, such as a
notch indicating a crystal orientation of the wafer and
the like, formed on the wafer 103. Such double-disc
grinding apparatus 101 that the wafer is ground with the
protruding portion 105 of the holder 102 being engaged
with the notch portion 106 of the wafer 103 is disclosed,
for example, in Patent Documént 1.

[0006]
When both surfaces of the wafer 103 are ground by



[ 0006] When both surfaces of the wafer 103 are ground
by 20 using the doubl e-disc grinding apparatus 101,
first, an outer circunference portion of the wafer 103
i's supported by the holder 102 with the notch 106 of
the wafer 103 bei ng engaged with the protruding
portion 105 of the holder 102. It is to noted that
usifpe thf FoupsetdhsFolate iy PR SE RS DRt e TG ™

outk®2.ciQ0@(terence ﬁérfl:'i'eb!nd Jds wuppliedrbetseen the
hol der 102 and each static pressure sugporting menber

suppbx tfadrireache ohol Hersild ¢ igresshe engupporttngt the
wafg¥ﬂ¥3§ é%@n&°§§§28e%twqﬁkﬁ €Q§$KO@EQ?EH§ B@f%ybﬁu¥b5
ed” al'ong irection of the

i'S suppor an axi's. rotation
of wﬁgﬂﬁﬁldepreszureIﬁfiBheofb@imoﬂaﬁt&hstmaye whéer 103
waf er 103 is supported by the holder 102 d the
cangrgfat riagstihe §856699Pn§qn§ﬁﬁH%9£§§rt&820tate, and
rooldg both surfaces of the wafer 103 are ground by using
the grindstones 104 caused to rotate at a high speed
wit B ttHeigbticr SuppliedoBetween tHepdiekie botbdeandl]

eachge%gise éggéQQLESdSBQB%FEi‘Hﬂﬁéﬁ%é9nliﬁo%ébh each of
the static pressure supporting members 112 located at
both sides, and the holder 102 is supported along an
axis direction of the rotation by static pressure of the
fluid. In this way, the wafer 103 is supported by the
holder 102 and the static pressure supporting members
112 to rotate, and the both surfaces of the wafer 103
are ground by using the grindstones 104 caused to rotate
at a high speed with the motor 111.

[0008]

[Patent Document 1] Japanese Unexamined Patent
publication (Kokai) No.10-328988
[Pisclosure of the Invention]

[Problem to be solved by the Invention]
[0009]

However, there is one notch 106 formed on the
wafer 103 and one protruding portion 105 of the holder
102 for supporting the wafer 103 with it being engaged
with the notch 106 respectively, and therefore in the
case of double-disc grinding the wafer 103 as described
above, stress due to a rotation drive may concentrate in
the one notch 106 and the one protruding portion 105.
The wafer 103 is thus easy to deform at the vicinity of
the notch 106. Double-disc grinding in this condition

results in generation of waviness of the wafer 103, that



[Di scl osure of the Invention] [Problemto be sol ved by
the I nvention] [0009] However, there is one
notch 106 forned on the wafer 103 and one protrudi ng
portion 105 of the holder 102 for supporting the wafer
103 with it being engaged with the notch 106

. respectively, and therefore i.n the case of | e-disc
1S grt i%@n?ﬁgoﬁﬁggﬁp 3 & égQ9§E%aea§893,Cﬂfﬁ%g%‘ﬂLﬁkr
103 012 £0hatk9Bedri ve may concentrate in the one notch
106 and the one protruding portion 105. The wafer 103
[000)k hus easy to deformat the vicinity of the notch

106.,.Douhl e-di sc. gripdi i.n .thi Lty es j
gendiitt Gt Gartnble B kel B Ny bRt A
digwissédpagnaphypd dod thnesiireakageratkihg wdf ethel 08 far
. some cases. [001Q Wth regard,to t br.ea e
in sfaRIREIRf %P:Lxerﬁlé]ﬁ@q $adistt o%%kafgc LB Repe 7R 1 -
18£8 Cliidig$£ACKENERETL ghhe el fetibd apanepeedict the
Unexam ned Patent publication (Kokai) No.11- 183447.

craggweverof athhowghetrhite rmseeean phédi é8 11 & acki ng
of the p IS, | t j.al
ool 7L PLEE R SUPIEE R N e L5a8L copEaen
Nor eeiovd ), the thsecakeusimgsarspfd esoptetr pdiotguding
portion_of the holder to prevent the deformation q% the
g

POt br g hpdgeendy & BreakalBeofStREMI Gt F U
wa ROF L1 0Ne 1 0L 8886S oFUS e )l ALK @f_§BEfF@%%%u@Hﬂé“bortion

protruding portion or deterioration of the stiffness
inamseds byueete lactkhe fcagel bfnees o hhet Be ProtFued ng
ortion_in waf er . t.hi ckness,_ di ' 0 '
po Cf%c?rV\ﬁi‘?ﬁeﬁé’r&fcilﬁélstoone&%véeﬁf%Egga’% tc%gj!rggeq ;H 0“8t

in QUaIré£ssecof delie rivieak age: i prdbeunahgr pgiradnth ain tai s
oint, the whole of the wafer is not uniforq%%vgroun
waffey Flehelbnesst dpreskiing the $PBR r 4AFRg S I okke

R o R
brem ki@t dinsthedweder [OGLLjd at this point, the whole of
the wafer is not uniformly ground for reasons of
breaking the protruding portion to lose the rotation
drive. As a result, there arises a problem such that
this wafer cannot be a product, and a yield is reduced.
f0011]

The present invention was accomplished in view of
the above-explained problems, and its object is to
provide a double-disc grinding apparatus and a method
for producing a wafer that can improve the nano-
topography by suppressing concentration of rotation
drive stress in any one of the protruding portion and of
the notch formed on the wafer and by suppressing
deformation of the wafer to be produced at the vicinity

of the notch, and can achieve an improvement in a

product yield and reduction in an apparatus cost by



The present invention was acconplished in view of the
above- expl ai ned problens, and its object is to provide
a doubl e-di sc grinding apparatus and a mnethod for
produci ng a wafer that can inprove the nano-topography
by suppressing concentration of rotation drive stress

i n any one of . the prqtrudin orti.on an f. the notch .
re#?ﬁ%%% %ngfﬁé ef%%ﬁi%é g%gpwgggfnﬁn e% ﬁ#h?%n?%f hn
thd hoveisrdt ecbgrredueed at the vicinity of the notch

and can achi eve an inmprovenent in a product yield and
[Meaggzicf pBNSPAVARJafFedte™s] cost by reducing a breakage
[Odfgﬁdof the wafer and the holder, in the double-disc

gri

ing. [Means for solving Problen] [0012] To
achileveadthi svebibtt, obieqir,essg prweantonnpeotiides a

doubl e-di sc i ndi.ng apparatus having. at least: a
Proideante PP%%H&&E@ %f@rn%fipgaﬁ%&#ﬁ Mg g g at
lesheet sl tkeavabee haHNGaEOY CRoflae ri AdirfCaligidting a

crystal orientation froman outer circunference side
shegfonyl kerwdifar diavderd oh,nehehhbPdeindiwiatg g a crystal
or.o, .ng ti.Qn | t
or BUELELILIOCRORL AT 0 e Sraaged iR Mae orong o
radifandséivsesibar, siheulHainbetshyviyngndi pgotatthl isuy fracesion
of the wafer supported by the hol der, wherein. the .
to tht RRIRESHr BRFded N6 (O 1T 3 baSt L 6RE AFrGTr il g o 109

notRM I i QRaseparatelyt fy:amddieo e ot Fudi BAPArtdrib S pe
engaged with the crystal -orientationi ndi cating notch,
griantindebbbhhssyfeasss of the vwafer aveprsinhfd ouze y

o AL RUAUS Bl 0 56 Mg, Wide g e cne

pr i 0hd el NYopeh bin0 % dpe i €ngagedmwiche @rotruding
waf er - supporting notch formed on the mafer.1%5013
POt @i 5O nhANERIAATEh WHe? Mol def T ¥§ T aroPrdéd Wi 1 at
in f@éﬁiggene&%w%'n%g S thOMy Separakeky Ji ¥Rd heafer are
protruding portion to be engaged with the
simoryisiméonsémt aricomd i cté ngahot off ahe el righittones
surfaces of. the wafer are sinultaneously grqu y_ihe
wn g BEE pREes RRuatBRE i | S Eneosdrar 1ottt e
led §9%abedt Wbl nighg it 1 @ashe 0Ag Phabedi RG H1Ord i wafer-
bei ng engaged with a wafer-supporting notch fornmed on
supper Wel@r NotRE feraadbronribe ¥f8%s generated during

ro@rd di ng can be dispersed to the
crygtal-orientation-indicating notch and at |east one
waf amn sipporhangenpt ehenarchd Hesbdbyrt he provided with

at least one protruding portion separately from the
protruding portion to be engaged with the crystal-
orientation-indicating notch and the both surfaces of
the wafer are simultaneously ground by the pair of the
grindstones while the wafer is supported and rotated
with the at least one protruding portion being engaged
with a wafer-supporting notch formed on the wafer, the
rotation drive stress generated during grinding can be
dispersed to the crystal-orientation-indicating notch

and at least one wafer-supporting notch, and thereby the



nano-t opography can be inproved by suppressing the
deformation of the wafer to be produced at the
vicinity of each notch. In addition, the inprovenent
in the product yield and the reduction in the
apparatus cost can be achi eved by reducing the
breakage rate of the wafer and.the holder. .[0014]
nangi G GRS S2BobEt fBR ST Sehe e S VeRbEEGhad  Ehe
de FRITAHALUNH NG POF hEORaBESVicdehd PrSuppoat bagthbe wafierity
preferably includes at least a position that is
of eacdulngtichsyriretadelinbent &bheerdtiowsinanf iphghe
| der,. W th S t [ td r.udi
proglglrctdcl i d baeﬁcgnggéegg%uﬁ;cp@e 100t LBEaPLRLUdRAG
canChystadhigveditlayi opdundincattiheg hwodxhagf 0025 of the In
this manner, when the position of the at |east one
wafers 3N TR pfoP t 18R - provi ded for supporting the wafer
[o0i1Rgl udes at least a position that is circularly
symetric about a central axis of the holder, with
respacthtie tdasposi tPonlblonhe fprdta @i nkeddEt PBA to

e e d.w t I I [ .on=-j.ndica

Pro%&w%ﬁgﬂfﬁﬁ°ro%§?i@§° %ﬁ%%ﬁ§¥}e§§&g n%?ngdgg%rbﬁg%r

pre@driybiing 0ed h@epgore ekhisai entgys i Sper shdtt ast he
crystal orientation-indicating notch and th %%el%%Tder

cirgid afdierS WHPRbF L FngPRBECR, GHitF Ther 8By St R
wit%aQQagﬂQQQF@&ha ﬁ@@i@@ohﬂﬁﬁpW§Qaq¥r89£§d§H§eE§rtion to

suppressing the deformation of the wafer to
be progupetl atthhehe cmistte bforbent adteh-indiggdiinemotch.
[ooﬁﬁﬁ i mprovenent in the product yield and the reduction

im‘t he apparatus cost can be achieved by nore surely

reduei R itshendireskagenhent enef pldwd tiadfreronthé het least
hol der. [ 0016] _ In this case, the at | east one
onep PRI TUIHHFP PP F bHCPr B¥FCTddSbri QippoPPPhG 1 Fe thgr a2 fer

inciqlzl\ﬁsefaﬁf 313&%{%@”?3%8%1;%% e Wt ef 1 sURRQKLiyNg notch

g a depth o .5 mMmor less formed on thé wafer.
symp@AIAlc about a central axis of the holder, with
respect to the position of the protruding portion to be
engaged with the crystal-orientation-indicating notch,
the rotation drive stress generated during grinding can
be more efficiently dispersed to the crystal-
orientation-indicating notch and the at least one wafer-
supporting notch, and thereby the nano-topography can be
improved by more surely suppressing the deformation of
the wafer to be produced at the vicinity of each notch.
In addition, the improvement in the product yield and
the reduction in the apparatus cost can be achieved by
more surely reducing the breakage rate of the wafer and
the holder.

[0016]

In this case, the at least one protruding portion

provided for supporting the wafer is preferably engaged



In this manner, when the at | east one protruding
portion provided for supporting the wafer i s engaged
with the wafer-supporting notch having a depth of 0.5
mmor |less forned on the wafer, the wafer can be
supported with it being engaged with the

- waf er-supporting notch havi.n th of su ree
witihdihe twggﬁrﬁéu Q?qty}r}gerfﬁ?/te%" a§} Chast &r |d|$ eggl %g
or I $s SHHsREYERh $hepP wd 048] Furt her m)r e, the

present invention provides a nmethod for producing a
[O0Nafker by S|nultaneously grindi ng both surfaces of the
waf g S e u r ;

shedr” 11> Mt inCh a0 RS ERBr s T By R aPRg: Phg 25Rains
poﬁHL@ﬁ&@r@ﬁLeeﬂaEbmnduppnﬁnnmmtEhecwaéamfamemng&ﬁa@
al ong a radi al dlrectlonlg¥ r|n shape% der
Wl?ﬂnﬁ?@ %2 bP BT PHEPRG oY iBh- ¢ effadedSH
or Crysd aks PHEENLAL iteR- hdioat | fige n@h@@ra@:@nr ‘Heats! 6ﬂ€ed
waf er, the method conprising the steps of: provi %é#
w1tt¥heltholbdengv\ﬁnlgaaiey§\” otirtddi tee p‘@@fﬁﬁnssl@}@é’rrétl@%/ e
t.he protruding.partjon t n d t
haviie 2 aléo &én Lt |%or¢h| n%dlqgea f%g Qﬁl ghl\gnggfnol}% neaSlly
rern®@Bsd ©Rechaneersmep @riddwgs Mthnnat Bab\mfcgrent step.
(ﬁgfarately fromthe crystal -orientation-indicating
, the at | east one wafer-supporting notch being
engaged: Hfbf;ge PhEVLded otk g; BAT preRites a
support si mul taneously grinding the both
me tSurd aﬁ@s pf:odhel\m@f er wnfehedyab Lol tee ogrs lndstohreding

h f
oot (TERAEROL A1 RSt WS ek 7Y i LR P Re Sl SO ng

whiQd Cdyy Qrtmﬁgcay%tr@eaﬂlent@twgﬂen:nda@awgnga nodtath for
formed on the wafer being engaged wth the protruding

indigrat Bng of CEHE LRl darleTtiedlpeeli VEPY, 2a@t Y50t r udi ng

Cl@;ﬂf@f?eﬁeér gspendiy! '?)919‘ ) %@19@ AR relemy Ng, thering-
er-supporting not by chanfering processi'ng.

shdd Holder haknnighiss mennendinpepotiie omettrode engaged

rises the.ste providin he hol en, with a
Wi Y oRbeic Py b o e BT L T SardRe SRTud Y
roR iAo 18 herengaged Wdthédecomprising the steps of:
crystal -orientation-indicating notch and form ng at
prQW%élﬂ@néhﬁahéﬁd§upmﬁﬁhr@.ﬁé@Eﬁuéﬁnﬂh@Qﬁﬁ%ﬁn
omth 0 '
st b o FEEC S Eag RET ST T 0P

w1ﬁﬂmﬁm@dcmybhauheqmanﬂahxbmwDﬁdeBﬂgn@omntnhtand

support the wafer; S|nultaneousl rinding the bhoth £
£0 YA GRS be2Fhe NEF &R HRF t%lé%%?f éﬂg}l%sﬁ hevater

seﬁm&é@ewpﬁ%hl MG d her Y@t 81 -HEQ@nan 1ol i £ 1 688l 8heRGR ch,
de and rotating the wafer with the wafer-supportin
thenoatthlamltt heecm@dﬁummmg nadickaticirhatedage

O TR one- BY LRGeS G aRe T Lory. “SachEpRotY U R

waﬂ@fl | ofme 0t hasperdiyngtin@htd thkc bptrhermmﬁsg:émof the
waf er - sugportlng not ch by chanfering proceSS|

wa et dbY ohlfr Peé rstfedd et at 8BCRET Mg Hél%la‘ﬁgbéhe

waf_défPﬂ&ﬁdahooh*&%ffcyl%t&lmpéfgﬂéét 5Q Ryl %&%@&f@%cehe
east one wafer-supporting notch, and there

waﬂémawmibrthanwbéqnﬂﬂhﬂgnkwwmghnhashtW@d the Crystal—

hano-t ppogr a npr ove uppr.essin
Or it o? it P om™ Qﬂ%%%&ﬁQ§£€¥ fﬂgﬁ$lciﬁlg§lof Loeh Roted
eng¥kMasi OR ¥ neegassaryd 110f chestibhsaddi tumn, hdh@er
| mprovenent in the product yield and the reduction in
t he apparatus cost can be achi eved by reducing the

breakage rate of the wafer to be produced and the
hol der. [0020] 7

.5 mm



In this case, a position of the at |east one

waf er - supporting notch fornmed on the wafer preferably
includes at least a position that is circularly
symretric about a central axis of the wafer, with
respect to a position of the

crystal -orientationindicating notch. [0021 . I.n
ro SRS Ty - CARBN PERG I e o he aE TFERSEHRS |0
ca il SUPPRLALBInROLER fﬁﬂ@—@ﬁp;}ﬁbﬁt!ﬂﬁﬁehoﬁw gdes at

|l east a position that is circularly symetric about a
chagdraniglg axiecefstihg-wafer, with respect to the
(o ggition of the crystal-orientation-indicating notch,

t rotation drive stress generated during grinding

canIbe tmire refdnetr pnvhgndithpensathdd ¢dreprises the

crystal -orientationindicatjing notch and the at |east, .
stqaﬁaq&ﬁeﬁtgmbsaPEiﬁ&%uﬁéiée%ﬁﬁl%%e?esﬁogﬁgd%ng portion
seg¥@:-d 0pography haf e MRfialg t9o beiphoduced caydifed

more surely inproved by nore surely suppressing the
witdeftdrarat ¥ pat al —phré ewdfadrl ot~ kel ¢ L ADt PodChe adtd

notch._In addition, .t il [ 0
forflafd Sl THe Ber T A e IT A7 af o BB Y prafer

sepaGhiwyed byonDrR@es Wty 4 pdoici agthe obr-daldigmtne nbtch,
the wafer to be produced and the hol der

. [_100224
the Rt hie2 aseneavadFih SHOPRN" 19 | RaEFhohg1ng engaged
. f - i \ , f ;
withe e ;%F@@%&%Hg%ggtt%éﬂ{d‘%Qﬁléﬁﬁt\éﬁ/ﬁsﬁbp&:t the

prefer: or less.’ I S manner, when
wafiehe depthl binehesdty lgedstdione Wat ebosbppgortiasgshakhthe

v 30 0 D8 PR ke G Bl S5 Bypngreng e
wa FEanf @5h Négn PEQEBSSIcAe du ffe Serbseqseat ahep rdtEtfieed ofe
wagggaJ{gfnéﬁgn%afer—supporting notch and the crystal-
orientation-indicating notch formed on the wafer being
engaged with the protruding portions of the holder
respectively, each protruding portion corresponding to
each notch; removing the wafer-supporting notch by
chamfering processing, the rotation drive stress
generated during grinding can be dispersed to the
crystal-orientation-indicating notch and at least one
wafer-supporting notch, and thereby the wafer can be
produced which has the nano-topography improved by
suppressing the deformation of the wafer at the vicinity
of each notch and has only necessary notches. 1In
addition, the improvement in the product yield and the
reduction in the apparatus cost can be achieved by
reducing the breakage rate of the wafer to be produced
and the holder.

[0020]

In this case, a position of the at least one



[ 0023] In the doubl e-di sc grinding apparat us
according to the present invention, the holder is
provided with the protruding portion; at |east one
waf er - supporting notch is formed on the wafer
separately fromthe crystal orientation-indicating

notch, the at |east_one wafer-s orti notch be
W SR RAP W G 19 HEO By EABASSE GUT (A ng" BOTE | Bhoes tor Y
incI¥RRE tatt e Mef es; pbhe theth tHud acescDfctiherwgf er are
simul taneously ground by the pair of the grindstones

s ymyitivd G5\ AipOE | | MgCERETRAT @it G diMDutRFSET r Yiiter ence
res%%%%hqgﬂ&{3%§giggo£h?fm@§ﬁg M 1 e, pabgEzsyppar ting

ot e crystal-orientationi ndicati ng notch
indiearehomdteh waf er bei ng engaged with the protruding

portions of the hol der respectively, each protruding
[Ooﬁéﬂtion correspondi ng to each notch; and thereafter,

t herywatk g S WRRAI + N0y KO ChhkS pbeBvieth byf chiesT gti ngast
processing in a chanfering process of an edge portion
oneofvatfiee vgafrpor Thedr pParhod cdiiak @t r'ede yYaheratdgludes

at JUCIN0 O D9GP0 Lhelahone £ spet srflobeliveeh dlie o
crystal” orien a?lon-lndlcatlng-notc and the at [ east
cen@me Walers stpporei wgfaat, clwiaid betpwen thetpeopowditign
portions engaged with these potches respe tiyely, and

of Pher SR HRLvAK eF PR BB A BRCRRs CRE

rotBRAYr QROGFAPLY L BRI gued R SURRILSSE NYriRBing can be
deformation of the wafer at the vicinity of each notch

mo rang Hds imntyl nedesparyenottchdshe it viote 1t rsipndakage ~

.__0f the protruding.p iQns.; | ddi i h :
indlcardnd iRttt HaPEhblt 1idN G e PRk S uenogying
notkthe appraraiaseEpstheanahe-acipeyesbliby o€dubengatfler to
breakage rate of the wafer _and the holder.@%Best
0

be REQHSRT diateah P yRAGSoGU IR IR T8 PFoBRAF surely
sunfER e oo EURRULTEE ol e ieeert tyerkianoacy
of eefchr esttrglct edint hedat bioGenvdst iiontdysment ddubksedi sc
pro%gé¥ﬂ;£ fg g%éhthe reduction in the apparatus cost
can be achieved by more surely reducing the breakage
rate of the wafer to be produced and the holder.

[0022]

In this case, a depth of the at least one wafer-
supporting notch formed on the wafer is preferably 0.5
mm or Jless.

In this manner, when the depth of the at least one
wafer-supporting notch formed on the wafer is 0.5 mm or
less, the wafer-supporting notch can be easily removed
by chamfering processing in a subseqguent step.

[Effect of the Invention]
[0023]
In the double-disc grinding apparatus according to

the present invention, the holder is provided with the



surfaces of a wafer by using a double-disc grinding
apparatus, in the case of grinding the wafer under a
condition where a protruding portion of a holder is
engaged with a notch of the wafer at a single site and
an outer circunference portion of the wafer is

su rted by the holder, there has_been prohlens_ that
pr I ad TRSE ARt 6 a YO | BIE P 08" CONBERCIATES T4
is thermene 59t eheand rthe et 081 YdERgmPehtl @ity Sthel -

wafer is easy to deformat the vicinity of the notch,
origii sleken oineheakdner nat@, the AkndeRSboGTEMA I~

e t t i

suii BE oPEll bRiho sHAUE ROtk EREPEEORIANT. e
prgumseitgi pyvehion tepeatgdint keleal yatenduthed ksttidi es

to solve_the above-d i bed bl As | t,
SURKREG cRENt AP NYBREST 06N CHIVEH- TRADUahEN I5T B &Y the

pait repintes epcengh tbhe afier d Sseppeettag kyict he ol derom
the rotation drive stress applied to the notches of

an thit svaf ek raduRf agegcendilfe crd becHpEpegs &4 ehy adifgagl hh
t t £ udj ti f | i
the %ﬁ%—é#ﬂ@#!@gﬂgg 'n%r%%ihf’tayﬁcﬁ‘eul?é’ Qﬁggswatlﬁotﬂeerp%ft?{‘a%g—

of wa plura of "sites respectively
indihadtihe mavihessraled ke Wit nird feof bedck motgeyesd whieh
waf er can. be thereby suppressed,  and brought .th
theprﬁé%%mu%v_@nwaﬁlp&sc&f&@t‘? olﬁ‘?lﬁ%zéfsf’%‘:tl“gﬂ@s. egch
prd 8 SLNE MBS L€ 1 ¥hews, r$RM K Ay eX8MBLenohddi®; and
doubl e-di sc grinding apparatus  according to the
thegressErer i nvkat vefier-suppoysinhonatch EEGremos)ed the
doubl e-di s¢c_grindi .appar RN [ h
h TS FEPOEaRB 1 A i LT 6 T BaRg oS K fad pdoe
poridwisé onebedwhdersi NThkaneausd yogrdnilragshatkls s

surfaces of the wafer, 3. [0027] First, the holder 2
genfyatesd %@Féngxgp%qq%mg can bé therefore dispersed

between the crystal orientation-indicating-notch and the
at least one wafer-supporting notch and between the
protruding portions engaged with these notches
respectively, and thereby the wafer can be produced
which has the nano-topography improved by suppressing
the deformation of the wafer at the vicinity of each
notch and has only necessary notches, without the
breakage of the protruding portions. In addition, the
improvement in the product yield and the reduction in
the apparatus cost can be achieved by reducing the
breakage rate of the wafer and the holder.
[Best Mode(s) for Carrying out the Invention]
[0024]

Hereinafter, an embodiment of the present
invention will be explained. However the present
invention 1s not restricted thereto.

Conventionally, in double-disc grinding of both
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FIG 1(B) shows a schematic view of an exanple of the
hol der 2 that can be used in the doubl e-disc grinding
apparatus according to the present invention. As shown
in FIG 1(B), the holder 2 mainly includes a ring

portion 8 in a ring shape, a supporting portion 9 that

cones into contact with . the mq%qéﬁﬁ and supports the
SULEACES B rif T HET 0¥ el Stie st b Ot e ﬁg&ﬁalé‘g
appaadi@]s difecthoncaket Be ‘g@fiefdihrﬁ{ldt@@ wAEernahdgean 7
0

that is used for rotating the holder 2. [0028] ]
conpld tstowrher €| & protaudiinge Rpuarian ebnfebpédeto 18

0 [ S.p i.ded ta,.rotat hol he Ldrj.ue
ordH L5 MRS, SOl AL e e, d8hde e
an haltder & camberentat pdrtthircought ttiee | wéEenali sgeappe thed

tating the dri 10 with t 13,
oy K iabery Fr et e BRe RS THRAAUITRG pOPEi AESS eSS

duePitQf ridese {£ Poh 28redae cRAIddriiy D e d Nen SHRROBhENG Ot ch
portion 9 toward its inside are forned. Ope of these
andprtdte i gp pot rdhdg5Pog tiled pridte UdR RHTpbFt FGFY5& 4 0

e_engaged w.t h.the natc a | ndicating. y I
ae et i SrCheEHare: trnd Pt o naP feSEy g lene
wa fleirQt riuci ng pleet henoshobe dhamngagedganthathd, neinch Glus
fornmed for supporting the wafer. FIG 1(5% %homs an
theowaffie 19 t Hee hBF8EF UPA NFhiRMF tore” p? BEr QAP por ti on
[00 %]to be engaged with the wafer-supporting notch 6b is
ormed, but two or nore protruding portions 5b may be
f or fedvi[e®029] this, thepcesecerit rigtyesntet Bepessedny

t b db ' t '
e A A A ol il

probaspRel i vel Ya Bssdeserthedpakewmt and byt di spensienged
the rotation drive stress generated in the notches 6

thagurhfy doubPet eF sE1rCHRERiaRse ol Ehe Hef6rmats on at
suﬁ#?%%%%ﬁﬂ%Fyhgfh?%égéqok%%‘¥%E§¥&$He&§9¥es%Eﬂ%ﬁ§§ed

nner, oubl e-disc grinding apparatus 1
appddeat dicgth® thecpeeselft tievermien daningapgsiinditie can

it at | i f the holder 2 to the wafer .3 whil
be (iR id PV o BapBOREod " (H THe ROLENES T 1o T . the

holWRfery ik hei g gpgaaed Wt hHdePFOLr adi BopPOFdlii@RsSod
~of the holder 2 at a plurality of sites resggc%&g?ﬁ&t

sites respectively, and that the waviness at t 3%

of each notch of the wafer can be thereby suppressed,

and brought the present inventicn to completion.

[0026]

FIGS. 1 are schematic views showing an example of
the double-disc grinding apparatus according to the
present invention.

As shown in FIG. 1(A), the double-disc grinding
apparatus 1 mainly comprises the holder 2 for supporting
the wafer 3 and a pair of the grindstones 4 for
simultaneously grinding both surfaces of the wafer 3.
[0027]

First, the holder 2 will be here explained.
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[ 0030] Here, a material of the holder 2 is not
restricted in particular. For exanple, the ring
portion 8 can be nmade of alum na ceram cs. Wen the
material is alumna ceramcs, workability is good, it
is hard to thermally expand during processing, and

t here i.t can be processed at. hi gh precisjon.
Nbrgi enl?é% A |%,SaﬁﬁﬁﬁgﬁFm¢iﬁJn%e %%p%%???%a of
thdPHI1 My P Canabechasha, wRd anreties i abubfi et-bia siont er nal

gear 7 and the drive gear 10 can be SUS. However, the
grigycHgeht 2PRYEAE REn aC§ ORI st T i i@ dP ¥ RERBL0 1 VEEI RO -

as HModl | NSEPRES1 4531 € LAY HASILY CF ofloiH1pathiauiqdls a
or exanple, the grindstones 4 of #3000 Size having an
rimyeragel abrdsineagrang dihaps.era cfudpgntday penised S

Further, th i ndst f fi ' h
ChalB 0D HEOR0CER6E Aid dekh VFRCE nPeobde g tS

thedRid¥lst oner sorpesed coft ¢ Amihinebs ashye ghalens lkany rg
an average abrasive grain dianeter of 1 gmor |ess and
radiad t¢ifeediponafmiber vafan takénasiBhesRadpIgeay t/

end? 0 PEGqOLEH Lihihle B angs 4 ore comected Lo
[oOo#tlate at a high speed. [0032]

As shown in FIG. 2, a drive gear 10 connected to a
motor 13 is provided to rotate the holder 2. The drive
gear 10 is engaged with the internal gear 7. The holder
2 can be rotated through the internal gear 7 by rotating
the drive gear 10 with the motor 13.

As shown in FIG. 1(B), two protruding portions 5
that protrudes from an edge portion of the supporting
portion 9 toward its inside are formed. One of these
protruding portions 5 is the protruding portion 5a to be
engaged with the notch 6éa indicating a crystal
orientation of the wafer, and the other is the
protruding portion 5b to be engaged with the notch 6b
formed for supporting the wafer. FIG. 1(B) shows an
example of the holder in which one protruding portion 35b
to be engaged with the wafer-supporting notch 6b is
formed, but two or more protruding portions 5b may be
formed.

[0029]

The concentration of stress in one notch can be
prevented by engaging the protruding portions 5 with the
notches 6 at a plurality of sites respectively, as
described above, and by dispersing the rotation drive

stress generated in the notches 6 during double-disc



Wth the above-descri bed doubl e-di sc grinding
apparatus 1, the protruding portions 5a and 5b of the
hol der 2 are engaged with the
crystal -orientationindicating notch 6a and the
waf er - supporting notch 6b of the wafer 3 to support
the wafer 3, the drive gear 10 i rotated.\éfit%ftré%ch
9T ipstighy 1 PRk GhAFE OFAE 23 13° Bt Gt B4 By
notldANSIA thé nghébsbgots@bp%stséd.he hol der 2 through the
Internal gear 7, both surfaces of the wafer 3 are
‘ si mint &mdeusiane ounthpydelb lgaidl of FHEGERASPBARESGTUS
4. The. rotati dr.i r t dur.i rH Rd{Ng
1 P BB AR e BrS L SARLR, e uRbatt s
roterisdral dof ventd at iche- hedideat ihgcmoticd Bafemd 3atwhidastthe
one waf er-supporting notch 6b an

bet wee e

wafgiotd U nguPBPE F6As i Pakd S %%dgﬁmﬂrflhtﬁ?lﬁeéﬂeafer 3
be it} 24 £§PRELHhVehy, pand Aierebyps heibarost eEogaphy

can be 1nproved by suppressing the deformation of the
holwifrer2 3at cabeplpreddtad oft tieevieeppPegtévedach notch
[OiﬁﬁhOUt t he breakage of the protruding portions 5. In

dition, the inprovenent in the product yield and the

r edueirdegn 4 mdther appadat thecostldzan beischoevedshyicted
~reducing the breakage rate of the wafer 3 and_the
in mragt kel ML por FPBNEXBUPLEe3d e Ting PATEHPE Easel £°
madl0s 4 'Qihﬂéfﬁéecb%%ﬂtcé eagt e vy o4tk ng1 ekt baRmbha

to be engaged with the wafer-supporting notch 6b is
ceymmoMisledwpr khbidbity iisclamed, att | tashaadpssi tihernadaty

is circularly symmetric ahout r i S t he
SXBh eﬁsu%n% ¥ﬁo¥‘8§’ﬁé&g "t 5 etkg%glg]{;&oglto & éj%f
prd¥oidendi fg ROEhi e elA divbe engaged with the

crystal-orientation-indicating notch 6a. Here, the

posMarsPidiat 3T cErElParly asyiARs T2l abbut & central
suéﬁ%ﬁ%f%?:ggrggbge@ %aﬂMﬁé]f§%P§Ftaﬁe theResitd o ofthe

pro I'ng portion 5a to be engaged wth the
intosyrsd Bl ges ket anidohiendiciate ngeaot ¢A 6anmben$Slhat a
central angl e between the position of th r of 1 udj
HOWR¥¢ ¥ ontBS RAGSEME pd¥i 4 orodf *FhE % &5 iln%t%gr#ﬁgﬁeto'
(odPLjs 180. [0034] In this manner, when the
position of the at |east one protruding portion 5b
pr Ghedea indssopper i Fa e haFep tractedest it PRrEREFULAT -

the positiop that .i ' afl yes risG ,abgut, 8
Fo%eeh}f;i’)%ﬁ)i%ki gh%f %tgﬁélﬁwsgcigee;g 2% %{mftﬁgpg?pgct to t"lfwe g an
avé)pé%é | 9P 8F 1 tBe gRvaGly L A1ge POF t bON45amt @abe kengaged.

with the crystal-orientation-i ngi, cati ng@notc 6a #ﬁ@oo
Fustdi¥i obher Byénstedeappl 9o t b Phie Snotc et aoslf _
to &0 3caRdpkhe 1ROt NG POTLA DHSCBsEYr kR griindidigne

can be nore efficiently dispersed, and thereby the
comanoed opbgdaphyndarmte it oyeding hve nguragl ypverage

suppressing the deformation of the.wafer 3 to b e
ablﬁﬁ%’d‘tﬁ%eﬁrégnt & AhSH t o? AR ndEER. e aadd‘lute'f%hfled
bordleni FRFO¥eNeat takdhe pradustaypebd and tbe troedectn ored

in the apparatus cost can be achi eved by nore suHst

thatedues ngr i hdsbra@ieade 3%t CRNERESHaler SaPttHe
reégé%{ygéﬂg BgrE%%QSthe grindstones 4 can rotate at a

high speed.
[0032]
With the above-described double-disc grinding
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[ 0035] In this case, the at |east one
protruding portion 5b provided for supporting the
wafer is preferably engaged with the wafer-supporting
not ch 6b having a depth of O 5 mm or | ess fornmed on
the wafer 3. [0036] t he notches except for

a notch re red for subse ent st d_to _he
2PPREAGYE jifnqttli'l‘?e OEPEFuSiRE B Ei % PRdPhg 3 the
hol‘draét ol %,realéngér@ewa{@fhsua@oaﬁmﬂm@m@w@tmead to

be renoved while the crystal orientation-indicating

indpeath nRa iak dheféa ABdoE Eng’ﬁ)few&%t%‘ﬁ)tﬁo*éfjht ke of
the WP%%rS%”¥gt%4EFQQ% Ehéb L¥Q & M 4£55e LBEr 10 is

er-support 86 can He ~renoved t oget her
rotatedhe itgnre: rod mmméormﬁngamﬁaWMQﬁampmﬁomeéerng a8 an
edge portion of the mafﬁs in_a subse

rotahbe Byod TAHGFbLRAFAG pOLaaS o e PORASF 2 i n

thrblend R el SEn 911 §ELRY72PRA Usia dlf BE6OT §ENGhtOwhiTR r
présent invention iS engaged with the wafer-supporting

3 amet cHreh tend ¢igs By depehnef by, Fhimistir e@5 £bened on
grlggﬁgo %?rég tzﬁe ro@@Efg eﬁrl@ed%Qﬁggﬁié%gE erated

~orien |on|nd|ca I Ng not ch e deeper
durthan ¢trhatd iofg t den wak et heuponts n:gmméacmﬁbbandeean the

a depth of such a degree that it is no th
Cryéﬁéﬁ‘&ﬁwfﬁ%%%%s%glc?@é@ﬂ] notch a%‘ﬁ a% ?ﬁa |tc3°el’1e

waf%&ék’ﬂ}d¥ﬂln§fnéﬁéh'@bp%%ﬁﬁwﬁ%ﬁﬁéﬁnﬁﬁénﬁrﬂﬁﬂbaﬁﬁglz
orting the holder 2 without contact by static

porpiessure gind 5§ uedgegrndber idty digesle notches
respectively, and thereby the nano-topography can be
improved by suppressing the deformation of the wafer 3
to be produced at the vicinity of each notch without the
breakage of the protruding portions 5. In addition, the
improvement in the product yield and the reduction in
the apparatus cost can be achieved by reducing the
breakage rate of the wafer 3 and the protruding portions
5.

[0033]

In this case, a position where the at least one
protruding portion 5b to be engaged with the wafer-
supporting notch 6b is provided preferably includes at
least a position that is circularly symmetric about a
central axis of the holder 2, with respect to the
position of the protruding portion 5a to be engaged with
the crystal-orientation-indicating notch 6a. Here, the
position that is circularly symmetric about a central
axis of the holder 2, with respect to the position of
the protruding portion 5a to be engaged with the

crystal-orientation-indicating notch 6a means that a



The static pressure supporting nmenber 12 is
constituted of a holder-static-pressure portion for
supporting the holder 2 without contact at an outer
circunference side and a wafer-static-pressure portion
for supporting the wafer w thout contact at an inner

nf de. A.hol
ceictit 6701 Bt REPHG She WOlGRT - 2-BRaCh Iite F08 IHGEHTY

pottfo@rsfdshanend . ifrorgeds i nthéepsba&mcimrgewtelon 5b
supporting nmenber 12. [0038] A position of the

is HB@br 2 supporting the wafer 3 can be stabilized by
(o4 ngi ng the above-descri bed static pressure
supporting nenbers 12 at both sides of the holder 2
and Thy tshippandnngri hehkal dére 2o i thbomn oﬁntaetaWhMGﬁst
the fluid,is suppl.ied hetween, gggh statlc ssure

Ones%%*f’f?ﬂﬂgnﬁeﬁﬁéltlf? RERY hOrdef o8 GUPPR J tihe the

wa oMbl g g 86 s9BiNdicRGt afltk t@@éﬁbyoﬁlew@torl@t icoine @f14 hey
nano-t opography can be suppressed. [0039] Next ,

s ymukret wbt hallofir apcsdifciay @ waf ef hBeoh@ilegn ¢ ¢ HELth
esent i nii I =N
LESE oo BB bERY it & L' B DESpding porfidn Bo o
beEﬁﬁg&@e@gwtahthhepmxyﬂﬁa1¥wenenbatasnsMMmlqatiﬁqfhoﬂch
i be exglalne ast one

6awaf¥lé$ 59pR FPPn&rﬁdrtecf?t%e?% ?BP{JTéad S FrdSndrerclEs ©

of SﬁP@rﬁé%}z‘ &r qat f&%ecrpyﬁé@@aiﬁ@t Bbir@AoinRdist ahi Mith g
notch 6a, the at |east one wafer-supporting notch

grimﬂxmgengagbd WUM¢t&ﬁixﬁxﬂmUhYnélﬁﬁﬁﬂﬁ@ﬁ-SQﬁdtﬁhﬁreby
I“%é%% o£8g§g ‘Eggu%g%qﬁﬁrgved by more surely
suppressing the deformation of the wafer 3 to be
produced at the vicinity of each notch. In addition,
the improvement in the product yield and the reduction
in the apparatus cost can be achieved by more surely
reducing the breakage rate of the wafer and the
protruding portions.
[0035]

In this case, the at least one protruding portion
5b provided for supporting the wafer 1s preferably
engaged with the wafer-supporting notch 6b having a
depth of 0.5 mm or less formed on the wafer 3.

[0036]

All the notches except for a notch required for a
subsequent step need to be removed in the wafer 3 after
double-disc grinding. That is, all the wafer-supporting
notches 6b need to be removed while the crystal-
orientation-indicating notch 6a is left. Accordingly,
when the depth of the wafer-supporting notch 6b is 0.5

mm or less, the wafer-supporting notches 6b can be



[ 0040] The formation of the wafer-supporting
notch 6b can be carried out, for exanple, in a
cylindrical grinding process for an ingot, in which a
strai ght body portion of the ingot 14 before it is
sliced into the wafer 3 is ground to a cylindrica

for as showin FIG 3. Mreover,_the, .
remgmEst 0 R af F R BEndiLES iy Hioh CPEBA"Sf CPARTSELES 3
proA%I%%&%g{alcer {01 8Bdel pokRiiSrProxes$e wafer in a

ternatively, thé wafer-supporting notch 6b may be
subfseravstht rsterhanfer thisprasessithg priodesgdbrg portion 5

rform r.ou nter i ng, _on I he . pQrti f
or REPLIIAR: 2“0 EJATLAUR A 00y 08, Rey pn a0
acdoigliingldo the pribeeaavdnvedrite oot s udhoggpdr wiidis tSee
va ot S S EREB L Dol SaSERPSE b1 gt o

lesy ¥d@lePréentREi QArieRdizcati ng notch 6a are provided
in the holder 2 in advance. [0041] Next, the

pr oMourgiovg mpora | destBac Andhsh caty ttteel tof et 2t 4pe -

. engaged with the n h fer 3 to
lnd&ﬁ%p 9 ¢ Ihe- Gt g? gglﬁr g’% ?%e iouf Sﬁ%ér{ég%?e?@nggesi de
wa falongippsagi ey dbeeat ishn 0fd tdwen wad ea Bebyht be alaera
2. Here, in the event that the doubl e-disc
deggaenditit abpat &t 08t 1 TEHISE &Y t Hee sEREIESHrEGsur e
pré?gggyﬁ%pg nenbers 12 as shown in FIGS. 1, the hol der
for supporting the wafer 3 is placed between the
[00@&ilr of the static pressure supporting nenbers 12 so

e S T A e
supdd S SUPPREHISEr Wi t RoWo rC el r bynguphky hog dehe X | ui d
i bt oot by Static prossire of' § HIBRY A pe
arranged.

The static pressure supporting member 12 is
constituted of a holder-static-pressure portion for
supporting the holder 2 without contact at an outer
circumference side and a wafer-static-pressure portion
for supporting the wafer without contact at an inner
circumference side. A hole to insert the drive gear 10
used for rotating the holder 2 and a hole to insert the
grindstone 4 are formed in the static pressure
supporting member 12. '

[0038]

A position of the holder 2 supporting the wafer 3
can be stabilized by arranging the above-described
static pressure supporting members 12 at both sides of
the holder 2 and by supporting the holder 2 without
contact while the fluid is supplied between each static

pressure supporting member 12 and the holder 2 during
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[0042] The position of the holder 2 supporting
the wafer 3 can be stabilized by supporting the hol der
2 without contact while the fluid is supplied between
each static pressure supporting nenber 12 and the
hol der 2 during doubl e-disc grinding as descri bed

abov and. t hereby the deterioration qf .the .
the, T LSoat Ang LA B8 s T oSReHeD PoeyEr - TS 18t 1o
thd alaisogesbigaphyaican ansandipige s setihe present

invention is not restricted by existence or

[OG#hkexi stence of this step. [0043] VWi le the
mﬂfﬁ%%}'ﬁjﬁym%%ﬁgg %%%hpﬁgq$gfﬂdta Riftbesccording

protrudi'ng portions 5 0 ol der 2 bei ng engaged
to vilteh mresental ihyeaft itdre widtlches €xplathedwafer 3, the

wafer 3 is rotated_by rotating th ol der 2, the.

o Hpstoncs P ot cof olai g ShE Ot ThEs epnasine
appédded el bgbBosdihaces afhd heraeéat 3Inkespdeli wa Yshown

and the both surfaces of the wafer 3 are

in dilA8 t aheobslyPgr 6pd.ained.  when the wafer 3 is
grognd. 4s c{dhed Qggv%aftelle-bsrél.%opl%f@ﬂngr&ﬁ%cﬁt @S

Ss
generated during grinding can spersed between the
fortradt@h - oié enbabirod- iseticcattiayy Hobmhtba amy sttheel -at

| east one wafer-sypporting notch_6b and.between the _
OIW?W%%@FFFG%‘%&%{%‘ 587 enbiBed wifR Anedls nafer
sugi £hesy r 85PERT beehyy ahdderebynt Baenanertdapngiaphy

of the wafer 3 to be produced can be inproved b

porduippt e5s¢ Aigt hhehgdidermad iton Deppastwaher vafgr t

[Odﬂ inity of each notch without the breakage of the
protruding portions of the holder 2. In addition, the

I MpIeNe R imd i dheo pr atlec ivayiead - uamgo t héngedockho®h tan
t he apparatus cost can he achi eved gﬁareducin

t he,,
be GadaKkERfe Pabe 5PTt REAMT 'S 3R 02 bEY G5 Ikt it ng
prdyégéFEBPQaﬂoihb%%§ Sn [APAN a2 straignthbsagagertiie

position of the~at '| east one wafer-supporting notch 6b
of fiorerethontthé hefereprigf erabd yicadl doss &hd ewstex hg is

o BT " ) B R TR e o
Mo dd¥r &F ystiab - eryemtaticaiditi sat bnginaiedtGag notch 6a of
the wafer 3 can be also formed in this process.

Alternatively, the wafer-supporting notch 6b may
be formed in a chamfering processing process of
performing rough chamfering on the edge portion of the
wafer 3 after the wafer 3 is obtained by slicing the
ingot 14.

Moreover, the protruding portions bSa and 5b to be
engaged with the wafer-supporting notch 6b formed as
described above and the crystal-orientation-indicating
notch 6a are provided in the holder 2 in advance.
[0041]

Next, the protruding portions 5a and 5b of the
holder 2 are engaged with the notches 6a and 6b of the
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As descri bed above, when the position of the at | east
one waf er-supporting notch 6b fornmed on the wafer

i ncludes at |least the position that is circularly
symetric about a central axis of the wafer 3, with
respect to the position of the

-orienta indic ti ot ch the rotatlon
Waé§$v%ag r%%%pgﬁbl' & 6 Qﬁa 0 %%%stg of UF& wafer 3
cirghtdee REOt sudend 1R i0NSadi AUr diDgegrindi RE aadre beafer

nore efficiently dispersed, and thereby the
3 harfde opogeaphy-of the wafer to be produced can be

mor e, sur ely, i it Oélsgnp L€ (HY el Y SHOPEessi BYihlE ng

def ormat’i on o the wa at the vicinity of "each
apprataihus | h addpriees tm@|anﬂtwenpnessnrﬁh@qmnnnnﬁng

|eId d the, reducti t a st gan be

me By ﬁBP@ns&Pe%gx#gdU£1n€E$ % ggg&k gd Fat e of
ﬂB%ﬁ%ﬁ rtﬁetQa@%rpGDQQﬁ%ﬁdﬁ%Htb@tw@éﬁtt%@thlr of the
portlons 5. [0045] Thereafter, chanfering

st afrioe avee PYUE S pepp@rrfﬁé@%ﬁnqmieee@g&pépt Bén toF ktah‘ée a
gap@eﬁwé&éﬁ eéagﬁugltgtq'cs %)J:Qaré @gswélbgoq:@l%gc ARGabd e 2

processing i's or med” on t he “edge portion
andﬁtﬂéﬁhu@d@r 2andnat ﬂﬁuahﬁﬂﬁﬁtihE1Bheupported without

waf er - supporting notch 6b is_ al so renove
CONAATY o@}ﬁgwpptﬁén&eﬁw gL 44 SiCpeas: vger from the
sté%ﬁé”pﬁ@@@@fé'Qgp@afﬂlﬂg3ﬂéﬁ5@@50@2the wafer is
preferably 0.5 mmor |ess. [0046] As descri bed

[Oakblve, when the depth of the at |east one

i G GBI 109 B2 ERC TR NLbRBEhE) bl YTer
3 cﬁﬁﬁlbe}' $’Cﬁfbyﬁﬂzby‘l talyemﬁfpﬁminn@ phecasdidey W tviehout

stock renpval of 0.5 mmor nore. in g subsequent, ste
COW&%%%V%Wll?hEh@e§9W%ﬁ if,esupplied between each static

oot SEELSEL BT e hsoa a e aspery
douukﬁfmxwh ofisdéhga adegieect Haedi abpyenorncerdvatcy the
detg}io£§¥q§£|89 %B%P%%%du%opography can be suppressed.
However, the method for producing a wafer according to
the present invention is not restricted by existence or
nonexistence of this step.

[0043]

While the wafer 3 is supported with a plurality of
the protruding portions 5 of the holder 2 being engaged
with a plurality of the notches 6 of the wafer 3, the
wafer 3 is rotated by rotating the holder 2, the
grindstones 4 are rotated and brought into contact with
the both surfaces of the wafer 3 respectively, and the
both surfaces of the wafer 3 are simultaneously ground.

When the wafer 3 is ground as described above, the
rotation drive stress generated during grinding can be

dispersed between the crystal-orientation-indicating
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[ 0047] As nentioned above, in the double-disc
grindi ng apparatus according to the present invention,
the holder is provided with the protrudi ng portion; at
| east one wafer-supporting notch is formed on the

waf er separately fromthe

crystal -orientatjon-indicatin otch, the at |east .o
notGH B ATPATTY it nbEER hBrHy ARG RR T RE TRE BT aed
andPERERMAN G O+ 8Prh Qi 8UP PRt ildies WBd edndt BB bayhged

. surfaces of the wafer are simultaneously ground by the

witpajtheste it ¢fre hdsedRES LAY s AIBoOrEhaEebre thigr 8ano-
fr ir erence Si Lotathngct hg d
tOp\(R/g%ergrp%w?ﬁé%%émvé%gfg?sgpggrtbi%ngﬁnotc and theecryé)trzglv-e
by etipgteatd iorg i titk caéfngmaaticm fodr ndte oma fhe vakér the ng

. engaged with the protruding pqrtiqns of the holder
vicdadfde Gl 1350 g CBrH%Fb&’%&g%ﬁkﬁt %%a]é%gFeg%pﬁg‘ieng to
prof2eiite) G rsh s hereahkeholldie viaf erers et iog, neheh

I's renoved by chanfering processing in a chanfering

imppoyessn tofimntkelger pdpeitor il d M dwat e . *FAECEIOAR: i6h

dr.i t.ress e eqd .durj { ndi. n :
the ReE R e e A B A L B o 8304 RE ene
breakiaeft atdton-ohdilkat wageaet éh tancdd heradutedstandnéehe

waf er - supporting notch and between the protruding
pProjardidits RVgak¥dS wPt h t hese notches respectively, and
[oolhgreby the wafer can be produced which has the

nano-t opography i nproved by suppressing the

def dnnihilen cefsa,het varf eesat irhe ofi dihs tat ofe@AENORGt ch

wa 31 B0 ¥ peceosar kenathon, b LAOUtLLbE OLedlgRL1y

ot ing portions.” ITn addi
i ncll IRy el e d 6t t bReppoduieti oy ellthtands t berceaedactliyon in

t he apparatus cost can_be gchi eved by reducing t,
symRedaksyRUtle df CEREIRAT éXidh Pk hfeh%ovﬂgﬁ.’—’ EEX&H%Q%]

] i paf ber Lo bnyantirarnu | |
res%%%itipﬁoaitn%ed ?ﬁgﬁg%gﬁdg?aﬁﬁéggzs%@%n E<>j<an'pl e ;:nd i

indCarpdmat irvet Exabpl e, but the present invention is not

reshgi%%%%ggggénéh0$g948LeQE¥@QﬂﬁQSition of the at
least one wafer-supporting notch 6b formed on the wafer
includes at least the position that is circularly
symmetric about a central axis of the wafer 3, with
respect to the position of the crystal-orientation-
indicating notch 6a, the rotation drive stress applied
to the notches 6 of the wafer 3 and the protruding
portions 5 during grinding can be more efficiently
dispersed, and thereby the nano-topography of the wafer
to be produced can be more surely improved by more
surely suppressing the deformation of the wafer 3 at the
vicinity of each notch. In addition, the improvement in
the product yield and the reduction in the apparatus
cost can be achieved by more surely reducing the

breakage rate of the wafer 3 to be produced and the
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A straight body portion of an ingot having a dianeter
of approximately 300 mm was subjected to cylindrica
grinding. In the cylindrical grinding process, one
crystal -orientation-indicating notch indicating a
crystal orientation of the ingot and having a depth of
.0 and one waf er-supporting notch having a depth
pré%r%égg%m?%ﬁgéopsr sd, the wafer-supporting notch
[ooMch was | ocated at a position that was circularly

symetric about a central axis of the ipgot, with
r espear e the poRPEBRIPP PROCEessing 1 performed on

thel'(E é‘l@&&§Bhabif°§iHédimP£féf‘ga99&9h doliareaf{ &l gt hding.
I NgO S subjected to slicing processing to slice
In ititios wed &8¢ 5, thadctenlflee-idis @ ypdads hyggwas perffomms orn

bot f f .the 15 f b th t.hod f
en Ly SULLRE53 01 Dech B BLET S 0EP oDl SRR T

rnventi on

wa fldf -Usifigot bendodbkeh @ibsd grd Nl ngemppaniat us as shown
in FIGS. 1. Thereafter, the chanfering processing wth

a sPece TETEAT - ofhapperBkinalelh 0.3 mhrdBs PBPT YAsd -
sup%%{rhﬁgg%{cﬁ' %Burffo%;n%%%rpft%{ew%fefr $ st B legmVg, e

pporting notch. Then, e nano-topography of
0.%cach of idéesl5 wafers obtai ned was neasured. [0050]
Fggi 5 shows the results. As shown in FIG 5, it was
[0G%&RJeal ed that the nano-t opography was i nproved in

CONpRS iR Mdy thgotesulihedf that le®pl @ENeHe at least
Conpar ati ve Exanple. Moreover, there was no breakage

onepfw ke tsSePPOhEIAGt BRESH Pralfoxpedrgn the wafer is 0.5
nn AECH AL Vel i ?:—%k&%)g)ot GoaTAS ELhhah, i Wl N d iy
oub I'ng appar e

e-discgrin at'us’ and 't met hod for
remarvatli G ot lae wahenfaedardimgp das 4 hreg présant ismverk i on,

t he nano-topography of the wafer to be gr% uced can be
d

renqiitovel, U and™heti Rorévetert §HPTREUEP Rriel d and
t heoedusid 0N dHe tHEpAAPBEALYS GASisEaN-HLianbheves-by

reduci ng the breakage rate.
indicating notch 6a can be deeper than that of the
wafer-supporting notch 6b and can be the depth of such a
degree that it is not removed by the chamfering
processing.
[0047]

As mentioned above, in the double-disc grinding
apparatus according to the present invention, the holder
is provided with the protruding portion; at least one
wafer-supporting notch is formed on the wafer separately
from the crystal-orientation-indicating notch, the at
least one wafer-supporting notch being engaged with the
provided protruding portion to support the wafer; the
both surfaces of the wafer are simultaneocusly ground by
the pair of the grindstones while supporting the wafer
from an outer circumference side and rotating the wafer

with the wafer-supporting notch and the crystal-
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[ 0051] (Conparative Exanple) Wth a

conventi onal doubl e-di sc grindi ng apparatus as shown
in FIG 4, double-disc grinding was perforned on
wafers in the same conditions as Exanpl e, except that
only a notch indicating a crystal orientation was

engaged with a otrudin pQr tion,of t hoI
orig t%ﬁ%@?gﬁﬁngpogﬁﬁw(ﬁrqﬁ%a%%fggg was neg§ﬁréh
eng@%é@tﬁh@%aﬂﬁéggrgﬁﬁuﬁﬁﬁq|bdﬁtﬁﬁﬂﬁwantEéGhoider

As shown in FI , It was reveal ed that the

r e SPETG-Hiar apRGh WAE OREEE Nioh RGHpR T sOAT REERCBLARS &°
eac%hggﬁi and theb8akpche ‘Né“%%#@% LHEpBLESRRt notch

ion 78" not restricted to t oregO|ng
is emboedieerty dhenfebddignprodesgiusy Bm axehphiffirdatd on,

xS0 SETTASE LO2L VR SUIRL AR Y e SRR sen
dm%% thasesd rk;éﬂf@ra@@anu@@lm@owdﬂe@%aheael ft helr&i fitre
of the present invention are
dispersed between the crystal orientation-indicating-
notch and the at least one wafer-supporting notch and
between the protruding portions engaged with these
notches respectively, and thereby the wafer can be
produced which has the nano-topography improved by
suppressing the deformation of the wafer at the vicinity
of each notch and has only necessary notches, without
the breakage of the protruding portions. In addition,
the improvement in the product yield and the reduction
in the apparatus cost can be achieved by reducing the
breakage rate of the wafer and the holder.
[Example]
[0048]

Hereinafter, the present invention will be
explained in more detail based on Example and
Comparative Example, but the present invention is not
restricted thereto.

[0049]
{Example)

A straight body portion of an ingot having a
diameter of approximately 300 mm was subjected to
cylindrical grinding. In the cylindrical grinding
process, one crystal-orientation-indicating notch
indicating a crystal orientation of the ingot and having
a depth of 1.0 mm and one wafer-supporting notch having

a depth of 0.5 mm were formed, the wafer-supporting



included in the technical scope of the present

i nvention. [BRIEF DESCRI PTI ON OF DRAW NGS] [ 0053]
FIGS. | are schematic views showi ng an exanple of the
doubl e-di sc grindi ng apparatus according to the
present invention, in mhich (A) is a schematic view of

ot S S arafiind N9, SRR HBon Pl Tl 2

c 1 rexil anaf %yxmwéewl&ha%mg a conditaDnawber eft heehdlndert,
of the doubl e-djsc grinding :pparatus according to the
with cxegnechvent FBR Pesdttdon of the pgysgaigogientation-

i n SHET dcnaﬁgﬂlShﬁM&PQa?@e&ngQ%énﬁﬁgﬁktﬁ@s subjected

crystal-orientation-indicating notch and the
to wdfierimuppootensgingt ¢, slice lri@Sraflesre solemuikcle-

dl%ﬁfa%%qékéégg?gyagé &eé)on b%ﬁ entlggggs O%ME% f§
waf%l@mwsé&scbhhtﬁh@f meX &l efoexncbmw@mgu aew@f@rrpl e.

| anati ons of Numerals] [0054]
accor ing to the present irnvention by using the double-
disc grinding apparatus as shown in FIGS. 1. Thereafter,
the chamfering processing with a stock removal of
approximately 0.5 mm was performed on the outer
circumference of the wafers to remcove the wafer-
supporting notch. Then, the nano-topography of each of
the 15 wafers obtained was measured.
[0050]

FIG. 5 shows the results. As shown in FIG. 5, it
was revealed that the nano-topography was improved in
comparison with the result of later-explained
Comparative Example. Moreover, there was no breakage of
parts of the notches in all wafers.

Accordingly, it was able to confirm that, by using
the double-disc grinding apparatus and the method for
preducing a wafer according to the present invention,
the nano-topography of the wafer to be produced can be
improved, and the improvement in the product yield and
the reduction in the apparatus cost can be achieved by
reducing the breakage rate.

[0051]
(Comparative Example)

With a conventional double-disc grinding apparatus
as shown in FIG. 4, double-disc grinding was performed
on wafers in the same conditions as Example, except that

only a notch indicating a crystal orientation was



1: doubl e-disc grinding apparatus, 2: hol der, 3:

waf er, 4: grindstone, 5,5a,5b: protruding portion, 6:
not che, 6a: crystal-orientation-indicating notch, 6b:
waf er - supporting notch,

engaged with a protruding portion of the holder, and the
nano-topography of each of the wafers was measured as
with Example.

The result is shown in FIG. 5.

As shown in FIG. 5, it was revealed that the nano-
topography was worse in comparison with Example.

[0052]

It is to be noted that the present invention is
not restricted to the foregoing embodiment. The
embodiment is just an exemplification, and any examples
that have substantially the same feature and demonstrate
the same functions and effects as those in the technical
concept described in claims of the present invention are
included in the technical scope of the present invention.
[BRIEF DESCRIPTION OF DRAWINGS]

[0053]

FIGS. 1 are schematic views showing an example of
the double-disc grinding apparatus according to the
present invention, in which (A) is a schematic view of
the double-disc grinding apparatus, and (B) is a
schematic view of the holder:

FIG. 2 is an explanatory view showing a condition
where the holder of the double-disc grinding apparatus
according to the present invention rotates;

FIG. 3 is a schematic view showing an ingot having
the crystal-orientation-indicating notch and the wafer-
supporting notch;

FIGS. 4 are schematic views showing an example of
a conventional double-disc grinding apparatus; and

FIG. 5 is a graph showing results of Example and
Comparative Example.

[Explanations of Numerals]

[0054]
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7: internal gear, 8: ring portion, 9: supporting
portion, 10 drive gear, 11 notor (for the grindstone),
12: static pressure supporting nenber, 13: notor (for
the hol der), 14: ingot.

1: double-disc grinding apparatus,
2: holder,

3: wafer,

4: grindstone,
5,5a,5b: protruding portion,
6: notche,

6a: crystal-orientation-indicating notch,
6b: wafer-supporting notch,

7: internal gear,

8: ring portion,

9: suppeorting portion,

10 drive gear,

11 motor (for the grindstone),

12: static pressure supporting member,
13: motor (for the holder),

14; ingot.



[ CLAIMS] [claim1] A met hod for producing a
waf er by sinultaneously grinding both surfaces of the
wafer by a pair of grindstones while supporting a
sheet-1i ke wafer having a notch for indicating a
crystal orientation froman outer circunference side
dial direction by a ring-shaped hol der
?%éﬁwﬁgrotruding portion to be engaged with the
[CIHMﬁtH] orientation-indicating notch and rotating the

waf er, the nethod conprising the steps of:
o ot A eE ol BEPIRFLR S oHAGARI, SERB]bAReOUSLY

grlsf&%(?t@whf Eameble Prot rygi ngs POFt honat gahe @rgaged
with tThe crystal-orientation-indicating notch and
gr ifrot 1 ouge ait whddst solmqm:fmg suppoeetndiket oafer thwving a

fer separate framt
no%ﬁ%s{%f g??éﬁ?%gpgn% %%mf%%? RAtERE ALt QheSt
cimBfefe eppor ki ag aqtoei@ Qelﬂhgiﬁélgagﬁﬂemtlbnt ey r qvirted
protrudi ng portion to support the wafer;
shagqd| kakeotsn§v4pPendi i A bbr BOFF408s T6F Deh&ER@F 54

mtkﬂ/ Eﬁ@ PRVEL 9N - Bh}geg&la&q%rpnﬁqng@lﬁgpa%rttahngaﬂ&e
er froman outer circunference sidé and rotating
roﬁdtarw@femrevwaﬁeu:he e aretsmprpoa:cbmpglﬁonght@@d Stth@S of:
crystalo ent at.i on- |gﬁ|cat|n not ¢ d on
e B0 HG e rigAG RO REER F1He T PotTRi FOBUR L PBhS 6
segdea @l gler remspaet ptRinkudacdh poet Ludi 1Y Wtdrﬂﬁaged

correspondi ng to each notch; renmovin the
mt\haffefire s@me@ﬂn@rﬁ@m@ﬁtdwrth@@ﬁgnar 8€
0 I 0 h £
f%ﬁp%)%? ann%ot%lc oEg %g \%g?grh |QﬁlcItudeeswaater

seﬁaxﬁﬁehypﬁsomlmmatﬁﬁysBab+ocméatbyr9wﬂmnd1matimgtnatch,
centr axis of the wafer, h res a positio

the) Y 1P eE SO AR oM et BIE T Rkt b Cho Py Ritdgé

with the provided protruding portion to support the
wafer;

simultaneously grinding the both surfaces of the
wafer by the pair of the grindstone while supporting the
wafer from an outer circumference side and rotating the
wafer with the wafer-supporting notch and the crystal-
orientation-indicating notch formed on the wafer being
engaged with the protruding portions of the holder
respectively, each protruding portion corresponding to
each notch;

removing the wafer-supporting notch by chamfering
processing, wherein

a position of the at least one wafer-supporting
notch formed on the wafer includes at least a position
that is circularly symmetric about a central axis of the
wafer, with respect to a position of the crystal-

orientation-indicating notch.
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[cl aim 2] The nmet hod for producing a wafer
according to claiml1l, wherein a depth of the at |east
one wafer-supporting notch formed on the wafer is 0.5
mm or | ess.

[claim 2]
The method for producing a wafer according to
claim 1, wherein a depth of the at least one wafer-

supporting notch formed on the wafer is 0.5 mm or less.



