DESCRI PTI ON  METHOD FOR MANUFACTURI NG BONDED WAFER AND
OUTER- PERI PHERAL GRI NDI NG MACHI NE OF BONDED WAFER
TECHNI CAL FI ELD [0001] The present invention rel ates
to a nmethod for nmanufacturing a bonded wafer and nore
specifically, the invention relates to a nethod for
manuf acturing a bond wafer conprising grinding an
outer peripheral portimgsairrrdonded bond wafer,
foll owed by etching to renmove an unbonded portion of
MErhepbeodedalurdcIRENG BONAEDI WABHER ANReOPTBBeRERIPHERAL
invention relates to an outer-peripheral grinding
machi ne of arbyDING MACBINEWAFCRONBEDSBHFEBr the
nmet hod for manufacturing such a bonded wafer.
BACKGROUND ART [0002] Bonded wafers prepared by
bondi ng a bond wafer to a base wafer and then
TEGHHAINF T t hi ckness of the wafer wused for
fabricating device (bond wafer), have been used as a
[0Qffler for a high-performance device. An SO wafer has

been known as one of the bonded wafers...Thi fer
_car?llfe et e Bt oﬁef%o?cl\tbe,s ot @ inﬁes %ﬁzf. hat

nanSradtif- {4 L R PRt Sl |6 halRd Qe {bant MAf Alhe

are prepared, n-oxide film is

i P B T e Sl Rat e T5 Tt 1 r o mont a1 500
wafdk comprising grinding an outer peripheral portion of a
bonded bond wafer, followed by etching to remove an
unbonded portion of the bonded bond wafer. 1In addition,
the present invention relates to an outer—-peripheral

grinding machine of a bonded wafer, which is used for the

method for manufacturing such a bonded wafer.

BACKGROUND ART
[0002]

Bonded wafers prepared by bonding a bond wafer to a
base wafer and then reducing the thickness of the wafer
used for fabricating device (bond wafer), have been used as
a wafer for a high-performance device.

An SOI wafer has been known as one of the bonded
wafers. This wafer can be manufactured as follows, for
instance. That is, two mirror-polished silicon wafers
(bond wafer and base wafer) are prepared, and an oxide film

is formed on at least one wafer. Then, these wafers are



1200C to increase bonding strength. After that, the
waf er used for fabricating device (bond wafer) is
ground and polished down to a desired thickness to
thereby conplete an SO wafer having an SO (silicon
on insulator) layer formed thereon. [0003] Besi des,
a bonded wafer is manufactured by directly bonding
voriddd G wHet ssutpgettel mwothddir dughe twerdxiate 490 o i n
some cases. Further, an insul ator wafer made of
12@pfar to, insideacen boadiinde stalengitha, & tefre thigke ¢ pefer
used as a base wafer. [0004] Referring now to, FI GS.
usell afiel Statwoi tinnsloticn RArd WaisTphet AT P8I i%H! of
a mrror-surface wafer before bonding  and after
pobxf;ﬂmmgicaﬁl ot et R iR rd Pere T ont Of ol CHEHS e o
waf er and base wafer_are expl ai ned. As sho j
SOk, watRr it e $H et pHet al S ForPof TR -isa[}ﬁ@accfeormd
thwafer 40 before bonding generally includes a
Hettered portion 41 and a slightly thin portion
[Oiﬁ%ted a polishing sag 42. If a bonded wafer is
factured as above with the mrror-surface wafer
40, pL b, ehand ersthio RO EOn A3 i HRer DebA Shy NGt £Rg: 12

portion are n and remal n unbonded.” FIG 5

bor?@ojﬁﬁ déi‘ifcéﬂ ahSretd e tler atboXteotidh mbdoxide £ilm

on a bond wafer 51, and then a base wafer 52 is

in B%&?@dcw@é .gt OFuAShSNOWM | TnFl B t&r whtechsmdered quartz,
rtion -
silicon carbide, alumina, or the like may be used as a base

wafer.
foo04]

Referring now to FIGS. 4 and 5, conditions of an outer
peripheral portion of a mirror-surface wafer before bonding
and after bonding an outer peripheral portion of bonded
bond wafer and base wafer are explained.

As shown in FIG. 4, the outer peripheral portion of a
mirror-surface wafer 40 before bonding generally includes a
chamfered portion 41 and a slightly thin portion called a
polishing sag 42. If a bonded wafer is manufactured as
above with the mirror-surface wafer 40, the chamfered
portion 41 and the polishing sag 42 portion are not bonded
and remain ﬁnbonded.

FIG. 5 shows this state. In FIG. 5, an oxide film 53
is formed on a bond wafer 51, and then a base wafer 52 is

bonded thereto. As shown in FIG. 5, the chanfered portion



or polishing sag portion of the mrror-surface wafer
is left as an unbonded portion 54 after bonding. This
unbonded portion 54 extends about 3 mmor |ess from
the outer edge. [0005] If the thickness of the bond
waf er including such unbonded portions is reduced by
grinding or the |ike, the wunbonded portions are
or RAYItiling delapoatieth & ithe thie rstrefpurdiacee tadieng itshe
thi ckness. Thus, the thinned bond wafer m ght be
lefTald em iumkdimiet gontiam &Mmafdrendondiase (Fads
wafer) or an array of small irregularities mght be
unHoordwet pdntiidrs Jerdsgdteads apontti oh o Ge0EesS fFrom $he
bonded wafer is applied to a device manufacturing
outprocelrs - t he remai ni ng unbonded portion is
del am nated during the process, with the result that
[0O@Hticles are generated and the device yield is

| d. To . id it [ it t
 pr e g SRS K o gariort T Rieh 1
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of {reécﬁféi%g%t&éastr?ié]&{({%c.e perdd Onthe RIGnB o aafer

errace portion 55 forned before the step of reducing
mi difte Y gkenesse ofn tdienkand: wair .a lvafdiGab,a heefeer @rce

nuneral s other than the terrace portion 55 are
watdientd€aln to-thosef afmafAllGirSegularities might be formed
in its peripheral portion.
{0006}

If this bonded wafer is applied to a device
manufacturing process, the remaining unbonded portion is
delaminated during the process, with the result that
particles are generated and the device yield is lowered.

To avoid such a situation, it is necessary to
previously remove the unbonded portion left in the outer
peripheral portion of the bond wafer before reducing the
thickness of the bond wafer through grinding or the like.
A portion obtained by removing the unbonded portion to
expose the base wafer is referred to as a terrace portion.
FIG. 6 shows a terrace portion 55 formed before the step of
reducing the thickness of the bond wafer. In FIG. 6,

reference numerals other than the terrace portion 55 are

identical to those of FIG. 5.



- 3 [0007] In general, two nethods are conceivable
for formng such a terrace portion. To explain the
first method, the entire surface of the bond wafer is
ground through surface grinding, and a tape is put on
t he ground surface of the bond wafer except the outer
peri pheral portion of several mmfromthe outer edge.

[00% ]2 result, the outer peripheral portion of the bond
wafer 1is exposed and then, the exposed portion of the
bong, wWeheirall,s tiel wedhand rserovedcey vebdlki dgrt dorming
thereby forma terrace portion. The second nethod is

suceXpl aleredcs tdontdfoer.ence to FIG 3. Here, the case of
bondi ng a bond wafer 31 having an oxide film 33
f o/meeexilerieonheo i tsds aaldios, 3he entdye &rda By Ohajhe
of exanple (see FIG 3(a)). First, the .outer

borge Maftear dls mBIoRineh tErodeife s Tages GEHCHE BouPe 8d§ére
of the bond wafer 31 is ground by several. nminto.a

is gmitclomeddeofdTonint SHEFany Sde tﬁeyeboé’(db)‘“’)a.fefhéaﬁ‘,cetpﬁe the
remaining is etched off to form.a_ter e rti 3

ot GRS P RS o4t G THeTnOl LD Rn Ghr Sy sdoe

i n _nost cases to. ke | r L ENd HO hond wafer
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12 SRRDATET G M PG B eEer™ 2
1s HRING €35€ ArfiHAd W AftdHi®g to thereby form a terrace
portion.

The second method is explained with reference to FIG.
3. Here, the case of bonding a bond wafer 31 having an
oxide film 33 formed thereon to a base wafer 32 is
explained by way of example (see FIG. 3{a)). First, the
outer peripheral portion of several mm from the outer edge
of the bond wafer 31 is'ground by several mm into a
thickness of 10 to 100 pm (see FIG. 3(b)). Then, the
remaining is etched off to form a terrace portion 35 (see
FIG. 3(c)).

The latter method has been employed in most cases to
keep up with recent trend to automation and mass-production
(see Japanese Unexamined Patent Application Publication No.
2000~223452, for example).

[0008]
Moreover, a demand to 1lncrease a quality of the

terrace portion recently grows, and it is required to



terrace portion recently grows, and it is required to
4 produce snoother terrace portions with uniform
quality. If grinding and etching for formng a terrace
portion are conpared, etching is nore likely to
i nvol ve unevenness than grinding as a machi ning
process due to tenperature, conposition, or other
pray 160, CONUIHQNS-e pdrt iQrlehiltd uHiFdige gemEaty .
Tertace portions with uniformaquality, an etching
amount, hagy ey bed %&gqld@&dm%mm@siﬁﬁﬂacﬂnmrtion
the etching anmount is reduced and grinding renoval is
rd tQumeing e demand e lndedsydlive quaviempess
[ 0009] However, the follow ng problemoccurs as a
thdre St indifng raducimg-am et i mg-erm whte divd Hanpes@diuTe -
grinding renoval. That is, if the grinding renoval _is
conghss Baiser, @n otduersydy ihetdliqur ¢ i dierstet Hé somter to
waf er beconmes too thin (see an encircled portion of
prédi@e HpJth Trernane it iow ol PeripHera Bétiehn 6
the bond wafer is caught in a  grind stone and,then

etahins BrOWR dMNARPY F aBed A IUChABRATS 111 t he 1S
chi pped or del am nat ed, porti on, damages an._ | | at.or
the j ¢ bghiHuRramWRY the rt?cﬁw‘gc%élfaé"rq %r%%ﬁ%nrer[g{%%eg s up
. to the_ base fer. in,a su q i v
in¢eRaFeq P ilﬁg\%ﬁaﬁqe rdeeétéas%(gzce? g‘ﬁ{r?pﬁe:%§$|% h @elrtrya'ce
0 $%tion. As a result, a product is unusable for
[ @ tical applications, which causes reduction in

pr 0@%&%"7&%], yﬁlﬁé Or o1 FUF S prdbifert e5dACEs I asegdtse L

a pr em'such as dusting during a device
redBOUE ACIAIN & ioh P P CaRSun T Nendvef @treasing grinding removal.

a

That is, if the grinding removal is increased, an
outer peripheral portion of the bond wafer becomes too thin
(see an encircled portion of FIG. 3{(b)). The too-thin
outer pefipheral portion of the bond wafer is caught in a
grind stone and then chips or delaminates in some cases.
Moreover, if the chipped or delaminated portion damages an
insulator film underlying the bond wafer, corrosion
proceeds up to the base wafer in a subsequent etching step,
resulting in small recesses {dimples) in the terrace
portion. As a result, a product 1s unusable for practical
applications, which causes reduction in production yield.
Further, the terrace dimples cause a problem such as
dusting during a device manufacturing process. The wafer
cﬁnnot function as an SOI wafer in some cases.

[0010]



cannot function as an SO wafer in sonme cases. [0010]
5 Due to the unbonded portions corresponding to the
shape of the chanfered portion of the outer periphera
portion of the bond wafer and the polishing sag, the
outer peripheral portion of the bond wafer becones
too thin when the polishing renoval is increased.

That, d 3:0 tﬁ% UHRInade ddaldls Rrireepopkiisey evalthe
hundreds pm

romthe outer edge is delam nated from

sh%ﬂ%e5¥E%héMﬂH%mﬁE%EQ?%ﬁﬁﬁﬁ@ﬂlaﬂDﬁﬁmzoﬁ&e& resilpherefe

er peripheral portion of the wafer is broken,
pofi dis o Ot A algR duad ahd prodtisbrisiposaghodhe outer
applied upon grinding with the grind stone. [0011] As
pelgsiesidle ot di e hrask wifqrekedong s fecokhdn when
peripheral portion of the bonded bond wafer to forma
thd ess hcsh ipoy tremvali M endusarsd i n TR tdyr 4 outer
portions cannot be entirely prevented and there i c
pestphérabamifioron jafpr hun IS HRE T&en Rfl%ﬁ\lﬂ
[0012] The present inventiqgn has been acc |0, |
edae e olelamanaliRi of T PSR 256 '3 15 sasac‘{g%?cd%%%%g apdve.
obj ect of the resent invention tQq .provj A9d ;
Asf%rr%h]tﬁractikiﬁicﬁbt%r %ﬁ%&éﬁe% épro,rQC olr%:hd]ggcr?ere uce -
the nunber of di es. f ' i8I BCE RO Yhadk
brokefase” er %ocggi mrrlol\l/%}éggc%}uéou d;‘r * peri pher al

apppflrécii oL?pc%c. &ﬁ?&d&ﬁj pond maf &frind stone.
[0011]

As described above, in the case of removing the outer
peripheral portion of the bonded bond wafer to form a
terrace portion, dimples formed in the terrace portions

cannot be entirely prevented and there 1s still room for

improvement.

DISCLOSURE OF INVENTION

[0012]}

The present invention has been accomplished in view of
the above problems, and it is accordingly an object of the
present invention to provide a method for manufacturing a
bonded wafer, which can reduce the number of dimples formed
in a terrace portion of a base wafer upon removing an outer
peripheral portion of a bonded bond wafer.

[0013}

To attain the above object, the present invention



[0013] To attain the above object, the present
invention 6 provides a nethod for manufacturing a
bonded wafer, conprising at |east the steps of
bondi ng a bond wafer and a base wafer, grinding an
outer peripheral portion of the bonded bond wafer,
etching off an unbonded portion of the ground bond

prgWiégs é“ﬁééﬂgﬂlf&?“ﬁéﬂﬁfé%ﬂdﬂﬁﬁfeﬁ&xﬁﬁk&h@wﬁhﬁﬂd
Waf er

wherein, 1n the step of grinding the outer

corﬁ?fii l}gq al+ prddonsnd hadynded et pfebdrsl gradiend ssd a
s to

orm a groove along the outer periphera
pafOntd £ of g 111 thpnech waftesr toefiphemeni qutericedgd the
portion outside the groove; and in the subsequent
borsd@p Win@tehiag, dthehing evff edyerpgomdesh oy iavpwdd the
together with the groove portion of the bond wafer to
gréwutdnbot@rwaber pond dhatheredudtinndas dhighgss ¢ the
exposed at the outer peripheral portjion of the onded
bowfeafef 0odireins, digscditihett e, 95 A b ivENT
met hod of grinding an outer er#phe_al portg(nkéﬁséi g
pe bl Wap e L 1qhe t d@%l%#ilg% arepor torP Y bond
wafer is thinned, In this case, the outer i I
0 bR oh HHOTTR A MRS DT et LAt kPR ehe
or delam nate. However. accor di the presaen
bond ?Bn?otﬁ%r%u?rérmb%erlf p%cg#éalllg%%tr%%nal&s gr ound to
form a_grooyve .al o ' el peripher @l i por tiran owfer
gr?%%?bo%%ém% e?ﬁga%%bééﬁgéwér edge portio&ﬂ%utside t he
eddL Q;%’J?ti&nl it WhiPe@ tdycknessyihat ciensif@svenaugiion of
the bond wafer to form a terrace portion where the base
wafer is exposed at the outer peripheral portion of the

bonded wafer.

[0014]

As deécribed ébove, in a conventional method of
grinding an outer peripheral portion of a bonded wafer, the
whole peripheral portion of a bond wafer is thinned. In
this case, the outer peripheral portion of the thinned bond
wafer is likely to chip or delaminate. However, according
to the present invention, the outer peripheral portion is
ground to form a groove along the outer peripheral portion
of the bond wafer, and an outer edge portion outside the
groove is left with a thickness that ensures enough
strength. Then, the outer edge portion is removed together
with the groove portion in a subsequent etching step. Thus,

chipping or delamination hardly occurs in the outer



strength. Then, the outer edge portion is renoved
together wth the groove portion in a subsequent
etching step. Thus, chipping or delam nation hardly
occurs in the outer 7 peripheral portion of the bond
waf er. Therefore, dinples are rarely fornmed in a
terrace portion upon grinding and etching the outer

oo SEPEEL BT o 0o il el st

argﬁéﬁﬁay fcﬂ.a‘ﬁ&? fethod £ i acEdinigith ayonrted; and
war er ccoradi

ng to the present invention, preferably,

i Ot futdie h&age mordicn owaide thaigioove
et%#:¥%e bond ma#gﬁ%ﬁ%hich ﬁgﬁiorned t hrough t he
qudll i Hgiphdd & waeter NGin @l ddrtmmseddwdtth dfi g yield.
chanfered portion of the bond wafer and 2 nmor |ess.
[0¢09L6] If the width of the outer edge portion is set
not smaller than a width of a chanfered portion of
t heFunoiritk r waifrert eendntmm ofont ewnuiactengily of hapsled
outer edge portion after grindin%fcan be kept kgh.
waf@01FdcoRlmheio §he thee 38t hotP Y9 - hu & ﬁar‘i)g a @

bonded wafer according to the present .i nvention,
wighlefek dHrg ke d?"?ti'ﬂé”brc&gtiﬁel e FAW WesFler-2e

bR Gt T AP vl cFOTHE M B by TH ek ness "
1_101:5 grr@ffernncrfax?néj @Pdﬁ@é’f Aeél%amféro&il%:]ortion of the bond
wafer and 2 mm or less.

[0016]

If the width of the outer edge portion is set not
smaller than a width of a chamfered portion of the bond
wafer and 2 mm or less, strength of the outer edge portion
after grinding can be kept high.

[0017]

Further, in the method for manufacturing a.bonded
wafer according to the present invention, preferably, a
depth of the groove of the bond wafer formed through the
grinding is determined so as to leave the bond wafer in the
groove by a thickness of 5 um or more and 80 pum or less.

‘[0018]

The thinner the thickness of the bond wafer to be left
after grinding is, the less an etching amount required in a
subsequent step becomes. However, in the conventional

outer peripheral grinding method, the whole outer



The thinner the thickness of the bond wafer to be |eft
after grinding is, the less an etching anount required
in a subsequent step becones. However, in the
conventional outer peripheral grinding nethod, the
whol e outer - 8 peripheral portion of the bond wafer
is thinned, so if the thickness of the |left bond

waf.er i or BIHPRIAYEr Qs tHhE ik is® MY ehe
peﬁli%ré?ryéfﬁgrc@u%rn ionilt e outer perirphesral portion.

thi@]&fesé' to Sl fifd BUlgortd weetert Nes tHT gltness Lems80 chjpping
or ess. HOV\BVGr, accordi ng to the pr esent 1 nventl on,

 or WHA N | S5 GRIrd ek ity fioy deannd nig ety covier gred igheral
outer edge portion formed outside the groove is left

poMitdna thicknessid hbtf Risuesermyhs rdrgimesso Gnhé0
thickness of the wafer in the groove portion can be

un S@t 1@s5. mHswere, ambShipmiey therqgRyy)invention,
Further, in the nmethod for manufacturing a bonded ater

gr ived Emg abs oraliniged cowthef PF eEXM I T HVERTUN S 1 HE Dt
peripheral portion can be etched m‘th'aSE%%%qu%h A

edgé Keditiof ed bt @ eI PHYT off can be' Temdved
together with the groove portion of the Bless of

thigkreyh *é@%%i%s%?% SRANHR T o Frkal 10 t%&){%ere y
forma terrace portion wh base wafers isn or more

the,etet B the %kﬂ%ﬂed%?¥€%§?a§£€or$16% 0 tﬁgnbonded
%g%ﬁr. [OOZ%éssFurther, in the nethod for

an et U i ng" 2 bonded

[00192]

Further, in the method for manufacturing a bonded
wafer according to the present invention, the outer
peripheral portion can be etched with an acid or alkali.
[0020]

The outer edge portion can be removed together with
the groove portion of the bond wafer through etching with
an acid or alkali to thereby form a.terrace portion where
the base wafer is exposed at the outer peripheral portion
of the bonded wafer.

[0021]

Further, in the method for manufacturing a bonded
wafer according to the present invention, the outer
peripheral portion may be ground by cutting into the bond
wafer with a rotating round-bar-like grind stone having a

rotational axis vertical to a main surface of the bonded

wafer and an outer diameter not larger than a width of the



waf er according to the present invention, the outer
peri pheral portion may be ground by cutting into the
bond wafer with a rotating round-bar-1like grind stone
having a rotational axis vertical to a main surface
of the bonded wafer and an outer dianeter not |arger
than a width of the 9 groove in the step of grinding

t he out peri.pheral thaNinel 6022k ActdpBakhedpentdion.
ITORVE ltny;]} egrsiﬁﬁg) ?tfg 5eggegeforet he abg\?e gri ndi ng
[Ooarzjcess can nove precisely along an irregular shape

a forma discontinuous groove. Thus, it is possible

t 0 f QDA 19R0Ved RidNe tFheoke iaklosgonkeusatiefor the
peri pheral portion of the wafer regardl ess of an

abod etialdiony rdlceser daonmane arecticklyorioog 6 the
waf er. Hence, the outer edge portion can fall down in
irr2RalfreGhapd RGOS fape bnduwmqm}iamﬁﬂ§tGﬁéoﬁﬁhppﬂﬁ&§' it
and the nunber of terrace dinples can be furthﬁf ter
is fetidede [ROXRrn Al tomoeats Vel phet e refcer 1R Hiér Q¢
portion nmay be ground by bringin%‘ rota&in%
peudiglerd keaptiimh storde FRfehiSR i &falPaxi s
parallel to a main surface of the bande A TaTo R Ry
or iteriteiieds et Rarddrn RAT & \Hod:(cﬁ’ é’foﬁr%ﬁé)% g?f{)gt\}/lee, i Nt o
contact with the bond wafer fro 0 D sthe shefaf
Hergtq mdilify QHE RIS FE Pivdt aﬁanpclﬁ qﬁoﬁﬁ%d’%] %

. so-cal l ed dicer. typ I %oSthﬁ Qg the ahewer of
rl%ﬁi%ﬂﬁﬂﬁ;#ﬂ%%%%%“ﬁf@e §h?n procggg%ﬁg ef ficiency such
tef%%é% dimples can be further reduced.

[0023]

Alternatively, the outer peripheral portion may be
ground by bringing a rotating disk-like grind stone that.
has a rotational axis parallel to a main surface of the
bonded wafer and a thickness not larger than a width of the
groove, into contact with the bond wafer from above in the
step of grinding the outer peripheral portion.

[0024]
A so-called dicer type grind stone used for the above

grinding process excels in processing efficiency such as a

processing speed. Thus, grinding can be completed within a

shorter period.

[0025]

Alternatively, it is possible that the cuter
peripheral portion is ground such that at least one of an

orientation flat portion and a notch portion is formed by

- 10 -



processi ng speed. Thus, grinding can be conpl eted
wthin a shorter period. [0025] Alternatively, it is
possi bl e that the outer peripheral portion is ground
such that at |east one of an orientation flat portion
and a notch portion is formed by - 10 cutting into
the bond wafer with a rotating round-bar-like grind

st one hayi ti Xl | iHhr-11
ol PR AR e BALRNEL R YR8 LEeln Qe ke

griﬁégg{oﬁg%@i%?&&@%a%%ﬁ ooVEes whek {hel aides main

portions are y bringing a rotating disk-1ike

suBELRd Stong. thdbedasafer Odpd | Onabutxt sdpaietdelndd a
mai n surface of the bonded wafer and a thi ckness not

1a£ﬁégefhgﬁa@ @it gt bf of he t o @r@OVERd | thh® cUntragontidns
the bond wafer fromabove, in the step of grinding
aréhecputeropesi phetny porodianing 0OPSE-1 Kee dastnd bagne
above, if the end ml| type grind stone suitable for
that dhasoat toumusoshhpexis paeel el fiop nd theln of et @R i Uh
flat portion and notch portion of the wafer, and the .
thei bendegpeafet nendt aneh sakees rooh progesstigr 2 Wi ©
efficiency is used to formthe ot her poitiogt that is, ;.
thehgroave, pbrEe oo ErFhdihE: cBite BRECopT et et W IR A
shorter period than in the case.of grinding:the wafer
thensyemi oh $HEPIERE HiFI CLypE %??hﬁh%?%%ggéﬁg%%%Ver, in
thﬁ subsequent etching step, the outer edge portion
[0%3Al pe cut as cleanly as the case of using only the

endAg1aésé¥fgegrgggvgfoff'the end mill type grind stone

suitable for a discontinuous shape is used to form the
orientation flat portion and notch portion of the wafer,
and the dicer type grind stone superior in processing
efficiency is used to form the other portion, that is, the
arc portion, grinding can be completed within a shorter
period than in the case of grinding the wafer only with the
end mill type grind stone. Moreover, in the subsequent
etching step, the outer edge portion can be cut as cleanly
as the case of using only the end mill type grind stone.
[0027]

In this case, preferably, the outer diameter of the
round-bar-like grind stone is set to 5 mm or less.
[0028]

If the outer diameter of the round-bar-like grind
stone is set to 5 mm or less, fine patterning is realized,

and a groove can be finely formed.

- 13 -



[0027] In this case, preferably, the outer dianeter of
the round-bar-like grind stone is set to 5 nmor
less. [0028] If the outer dianmeter of the
round-bar-like grind stone is set to 5 nmor |ess,
fine patterning is realized, and a groove can be
finely formed. 11 [0029] Further, in the nmethod for
[0 ufacturing a bonded wafer according to the present
ifivention, preferably, etching is carried out

| mecial el y Al e WP ndninding e Dbiered

peri pher portion without encasing the wafer. [0030]

wa fde QU erqRes ihenal drerddran iofvdrits ompf grrdfeneidy,
fragile as a result of form ng the groove. Therefore,
etdEi® i$ @nfensd ofutt hiewoutiert ey igftenalthporatiagn dfei ng
broken if applied wth a nechani cal external force due
grimdithandié ngitosr tgeer iphexalTeanioiah stidhaitsianaasigy the
the wafer should be etched imedi ately after grinding
wafdwe. outer peripheral portion, w thout encasing the
waf er as described above. [0031] Further, the
[Opr@kent invention provides an outer- periphera
grindi ng machi ne of a bonded, waf er, incl%g n

| ealte QUEeF RADIRD AR OMRT VY Holdihd'H elbrogrzlbaee Wet er

fragile as a result of forming the groove. Therefore,
there is a fear of the outer peripheral portion being
broken if applied with a mechanical external force due to
handling or the like. To avoid such a situation, the wafer
should be etched immediately after grinding the outer
peripheral portion, without encasing the wafer as described
above.

[0031]

Further, the present invention provides an outer-
peripheral grinding machine of a bonded wafer, including at
least: a turntable adsorptively holding_a bonded wafer
prepared by bonding a bond wafer and a base wafer; a round-
bar-like grind stone having a rotational axis vertical to a
main surface of the bonded wafer; and a moving mechanism
that can move the grind stone relative to the turntable,
the moving mechanism relatively moving the grind stone
along an outer peripheral portion of the bond wafer of the
bonded wafer held on the turntable to grind the bond wafer

to form a groove along the outer peripheral portion of the
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prepared by bonding a bond wafer and a base wafer; a
round- bar-like grind stone having a rotational axis
vertical to a main surface of the bonded wafer; and a
novi ng nechani sm that can nove the grind stone
relative to the turntable, the noving nechani sm
relatively noving the grind stone along an outer
b n@:ri heral portion of the bond wafer of the bonded
°© ®fhiel d on the turntable to grind the bond wafer
OO%%éforn1a groove along the outer peripheral portion of

12 bond wafer. [0032] As described above, the
OuREr g@%&k@%&ahb%bndtﬁa olRehiper opharhongednaaher
according to the present invention Includes a

nach@nedblred 8pdqaBbl lratt¥peagebrdisone. thdherasenng
nmechani sm of the grinding machine relatively noves

inveheighl Rdcstope al engchheeduted petlphepal gpbndi shone-
the bond wafer of the bonded wafer held on the
Thet moRtiakl eethangsindft hbebgmdndaher neohine mralgtéﬁ@éy
al ong the outer periphery of the bond wafer, OOSB%
movets ithepoefiedr edonkanlohe éb?ePﬂEéFlBﬁéFEFEE?FnHPHBl n of

machi ne further include a disk-1jke grin avi ng

thegbongt weifeialPfakhs Béﬂﬂﬁﬁewaﬁ8rtﬁélﬁaPﬁ gﬁ B€ng? iﬁeto
bonded wafer. [0034] _ If the_outer

grl@ﬂiﬁ@@n&oﬁﬁcW@ﬁgrlﬁ€I§85? g angye|?Egngr ﬁﬁ SHERE in

per%%%ggbogf %heh%ongdwgkll type one

[0033]

It is preferred that the outer-peripheral grinding
machine further include a disk-like grind stone having a
rotational axis parallel to‘the main surface of the bonded
wafer.

[0034]

If the outer-peripheral grinding machine includes a
disk-like grind stone in addition to the end mill type one
as described above,.various types of wafers can be
efficiently ground with one outer-peripheral grinding
machine such that an orientation flat portion and a notch
portion are formed with the end mill type grind stone, and
the other portion is formed with the dicer type grind stone,
for example.

[0035]
As described above, according to the present invention,

the outer peripheral portion of the bond wafer is greound to
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as descri bed above, various types of wafers can be
efficiently ground with one outer-peripheral grinding
machi ne such that an orientation flat portion and a
notch portion are formed with the end mll type grind
stone, and the other portionis formed with the dicer
type grind stone, for exanple. [0035] As described

above, according taq t I ] ti : the 0 r
£ SRS Fhor st THE D Sy B s e,
form a. groo I j i RO tin@n thie

St%ljh eon;El sqlglpncg]f\hegg?élh% g)r%&& orﬁltpelr%er:)éelf irﬂ%{%rlal porn tion,

outdyd écﬁ:e mﬁforﬁcﬂﬁrm td s fRy el Quicywie itsha egitoeneh

Is le such a thickness as ensures enough

sud rend b kddies ol einsedge PRIdonstahdit .r eMeeduter
together with the groove portion in a subsequent

ed®d Gh MO &t efan I Scemehiqapi tigyedrherdelisnhi ridte grroeaned| y
occurs during grinding. Therefore, dinples are rarely

poftorgredin n asilereqom tparitdhoimaiporep gr iTdisng GidPPefichiodg
the outer peripheral portion, and a .high-%yalit

de bomidedt et dradny becorarufastine gwindi i gh Tharatere,
BRI EF DESCRI PTI ON OF DRAWNGS [0036] FIG 1 is a

dirgghesraalie MHEgrant GMRd gt oh SEfsice R G upon
out er-peripheral grinding nmachine .of bonded waf er

or iR P 1 Hherpride '%éjrﬁl?]éjrﬁe]ﬁ%epof N atld 2

ni SRPLANALAr Y, WL vy showt ng. 1,06, £838. Hactured with high

yield.

BRIEF DESCRIPTION OF DRAWINGS

[0036]

FIG. 1 is a schematic diagram showihg an example of an
outer-peripheral grinding machine of a bonded wafer
according to the present invention;

FIG. 2 is an explanatory view showing the case of
grinding an outer peripheral portion of a bond wafer with a
method according to thé present invention:

FIG. 3 is an explanatory view showing the case of
grinding an outer peripheral portion of a bond wafer with a
method of the prior art;

FIG. 4 is a schematic diagram showing conditions of an
outer peripheral portion of a mirror-surface wafer before
bonding;

FIG. 5 is a schematic diagram showing conditions of an

- 14 -



grinding an outer peripheral portion of a bond wafer
with a nethod according to the present invention;

FIG 3 is an explanatory view showi ng the case of
grinding an outer peripheral portion of a bond wafer
with a nethod of the prior art; FIG 4 is a schematic
di agram showi ng conditions of an outer peripheral

ou (2;5%¥¥pf%f%%ﬁ%ﬁﬁ%%%ygﬁa%%nﬂ%%ﬁ%oggf%%%erb%ﬁ@ Blse

e I'agram show ng condi tions of an

4 erispheral portion of bonded bond wafer and
Wa%earsea' V\%eﬂr% é’fltggf bonding; FIG 6 is a schematic

di qgfea.mém?wép%&etn%rﬂw Qi RRH ehckanged hefateea

step of reducing a thickness of a bond wafer; FIG 7

polSidh Pdhad el Fhanng @ ermeidcihga avthécknsisapet a
and a shape of a groove forned al ong an outer
borlerigheral portion of the wafer; and FIG 8 is a graph
showi ng a conparison result of the nunber of dinples
f orgmsl i iz terplace yiew istowiBxamsl @xprpded of a wafer
Conparative Exanple 1). BEST MODES FOR CARRYI NG OUT
ShafHE diNVENEI@e [0037]9 TR riesdnd i2d@dst s WaiE made
extensive studies to develop a nethod for suppressing
pe ki g BT tdedma hdtieova ifdon aé’rq ndi ng, whi ch woul d

cause di les in a.terrace
FIG. gnﬁs a graph showing‘gNAGﬁgkrison result of the

number of dimples formed in a terrace portion (Exanple 1

and Comparative Example 1).

BEST MODES FOR CARRYING QUT THE INVENTION
[0037]

The present inventors have made extensive studies to
develop a method for suppressing chipping or delamination
upon grinding, which would cause dimples in a terrace
portion.

As a result, the inventors have conceived that if a
bonded bond wafer is ground so as to form a groove along an
outer peripheral portion instead of uniformly thinning the
whole outer peripheral portion at the time of grinding the
outer peripheral portion of the bond wafer, and thus, an
outer edge portion is formed outside the groove with such a
thickness as ensures enough strength, chipping or
delamination hardly occurs during grinding, and the outer

edge portion can be etched off in a subsequent step, with
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As a result, the inventors have conceived that if a
bonded bond wafer is ground so as to forma groove

al ong an outer peripheral portion instead of
uniformy thinning the whole outer peripheral portion
at the tinme of grinding the outer peripheral portion
of the bond wafer, and thus, an outer edge portion is

th%ggggg%euﬁﬁggetﬁ??g%@?%?%ﬁﬁ&{hﬁﬂgglfbrﬂi&cﬁﬁﬂﬁﬁa&%rrace

enough™s ppi'ng or delam nation

po%%@?hycgﬁcﬂésmgyéiPQd@éé@p!éﬁﬁ 1l the-ond BY sheflgehe

Ioncan be etched off in a subsequent step, wth

pr%%en%h§n§§§9hgnthat t he nunber of dinples fornmed in
the terrace portion can be nore reduced, and have

[o8egenpl i shed the present invention. [0038]
Hereinafter, a nethod for manufacturing a bonded wafer
accgedingatoetheapnesiend foventnofreitfine ddeeriddiater
in detail with reference to FIG 2. However, the .
acpoedénty tonvbat poasest nbavenpieediihbriee odeserilked ip
bond wafer 21 and a base wafer 22 as materjal wafers
deteilmahuhacelieragcantsrIGaf er t RPBSYRT bohdF ngresent
(silicon single-crystal wafer: a wafer manufactured by
ingentierhigl BRE AePhBECabAchatPng a di ameter of 8

[ h 200 t al i ; 1 .
Lrgﬁgis Oraekgﬁ%|g?ge§;%fpg%gg%g§£§$t%gﬁe%°2§ Qggmaterlal

hen, "t he bon

fer 21 f the. i L] | |
oodBHE 528 B4y Pk UEARECRR 89 AL ol bis) osia

! i treatnent to form an
(sgékggnfEEH?&%;%%gEEQl“@E?&r?UEfQ%ger“ﬁgﬂh§§§tﬁ@e§aﬂy a

oxide be forned on t
Czochralski method and having a diameter of 8 inches (200
mm) and crystal orientation to <100> plane, for example)

" are prepared. Then, the bond wafer 21 out of the prepared
silicon single-crystal wafers 1is subjected to heat
treatment to form an oxide film 23 on the wafer surface.

Needless to say, an oxide film may be formed on the
base wafer 22, not the bond wafer 21, or may be formed on
both of the wafers.

[0039]

Next, the bond wafer 21 having the oxide film 23
formed thereon is bonded to the base wafer 22 under a clean
atmosphere (see FIG. 2{(a)}.

Heat treatment is additionally performed under an
oxidizing atmosphere to firmly bond the bond wafer 21 and

the base wafer 22 together. As for heat treatment

conditions, heat treatment may be performed, for example,
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base wafer 22, not the bond wafer 21, or may be forned
on both of the wafers. [0039] Next, the bond wafer
21 having the oxide film23 forned thereon is bonded
to the base wafer 22 under a clean atnosphere (see
FIG 2(a)). Heat treatnment is additionally perforned
under an oxidizing at nosphere to firmy bond the bond

at“?@@%héﬁiﬂﬁ%o nggée ﬁg %§?33 5P9eLPEr - vﬁﬁ of OkokeRned
6

condi Y1'0s, reatment nma
ﬁgéfgrﬂgd for exanple -1 at 2000C to 12000C under
%xygen or water vapor-contai ned atnosphere.

Unb@iﬁw&ﬁid@&rgfi%ﬁ Shechonchymhersedl andihnse seferter
22 remaln 1N an outer peripheral portion of ‘the

22 thLiss bondedin hane waf & i pile adld drasei ovafeet 22 tSuchrbonded

unbonded portions cause various problens, for
boRX iRt er Fheanvalisiscamntdr B2 . ushd-asirdrosEd |peoyri ongy
fabricating a device and in addition, would be broken
cailfle av SthSes uentb Bep, Twssxaniise Hor t1OTRT mesdato Hee
renmoved. A process therefor is given next. [0040]
usSdbseqrenidy, layeoufer Pl tadridld pﬁardqwebfart%em
bonded bond wafer 21 is ground (see FIG 2(b))
addht ko ﬁ@uiﬁéo%&@k%rirbﬁér%ﬁ HRALGYn §iE Toms’so

thor LFORCHINT HeE Do velt Gremavasy 1 of i st Ut Or age™ 12
g1 PN A8k |
[0040]

Subsequently, an outer peripheral portion of the
bonded bond wafer 21 is ground (see FIG. 2 (b))

At this time, the outer peripheral portion is ground
so as to form a groove 24 along the outer peripheral
portion of the bond wafer 21 to form an outer edge portion
25 outside the groove 24.

[0041]

The groove 24 may be formed by an outer—-peripheral
grinding machine as shown in FIG. 1, for example.

An outer—-peripheral grinding machine 10 includes a
turntable 11 that can adsorptively hold a bonded wafer, a
round-bar-like grind stone 12 having a rotational axis
vertical to a main surface of the bonded wafef, and a
moving mechanism 13a that can move the round-bar-like grind
stone 12 relative to the turntable 11. The round-bar-like

grind stone 12 can be moved in X-axis, Y-axis, and Z-axis
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25 outside the groove 24. [0041] The groove 24 may be
formed by an outer-peripheral grinding machi ne as
shown in FIG 1, for exanple. An outer-periphera
grinding machine 10 includes a turntable 11 that can
adsorptively hold a bonded wafer, a round-bar-I|ike
grind stone 12 having a rotational axis vertical to a

. mai n surfa f hepd e cdMiGhigm M .NQ Among
'dl?ﬁﬁﬁ%ﬁﬁ%&?ﬁ%%gyﬁ%?ﬁ%an n§§EM?E§IT%undfb§}-|ike grfﬁd
thc%@,ngt%g ﬂcﬁ&{}&éﬁ”@ P e stuniable Meaxbhe directions is

“par-11ke

foun grind stone 12 can be noved in X-axis,
2 X58%1 B e @NEh a B Snot ikdh, din@ctiionsunnamsans dthe e axis
novi ng nechani sm 13a. Anong those, the novenent in
ditder ¥ xi s angb-raxiad diuecinpmotiona deadHiqss to say,
feeding notion, and the novenent in the Z-axis
nodehest | Of tise arcmddidedl the tInnduiiTie Nediede t o
say, novenent of the round-bar-1Iike grind géone.lz
remByedein renoved e ftawks tHEroCHG™ A r'édt® i'orfbr° t he
Y-axis direction, that is, the round-barslike grind.
diseohtomaytipet hewedhe Nty ome thre i oif ot “the

X-axis and Y-axis, directiops,.. Further urptabl e
movedndly ®Relyoved FhrehkloX-2 i*él}e%a “?ls? g‘albncg \%L%%Sg
_directions._[0042] Then,. th i IS dBain the
diferhtphety ﬁ%@%@e heth%rFﬁﬁng %%% ngg?%ﬂggthe out er
eri phegral ., portion,o €4: : er as the bond
X"géfér ﬁé?ﬁl h ?%% u%%%gb?épggg%%ﬁégrind t he bond
[Oggg?r. In this way, a groove can be forned

Then, the moving mechanism 13a relatively moves the
grind stone 12 along the outer peripheral portion bf the
bond wafer as the bond wafer held on the turntable 11 to
grind the bond wafer. In this way, a groove can be formed
along the outer periphery of the bond wafer as above.
[0043]

A so-called end mill type grind stone is suitable for
formation of discontinuous grooves. AS shown in FIG. 7, in
general, a wafer 70 is hot perfectly round but involves an
orientation flat portion 71 and a notch portion 72.
However, the end mill type grind stone can move precisely
along an irregular shape and thus, can form the groove 24
in one stroke along the outer peripheral portion of the
wafer regardless of the orientation flat portion and the
notch portion of the wafer.

[0044]
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al ong the outer periphery of the bond wafer as above.
[0043] A so-called end mll type grind stone is
suitable for formation of discontinuous grooves. As
shown in FIG 7, in general, a wafer 70 is not
~perfectly round but involves an orientation flat
portion 71 and a notch portion 72. However, the end

| d
QERRRL R Rty L Seetyr%lgéve‘%fafn. "
dl%e‘teSt r o%(etﬁl oncgn{c?erﬁ%uthkeoﬁ fiis on@éforféorttd o f dh8ess.

regar €SS’ 0 e orie | at portion and

Iftgﬁ%cégﬁé#]&%Hﬁéfgk(gftﬂH%\Mg&Hd ~HA044]y éEind stone 1is

I 'nc ly, 1t 1s preferable to set the outer

5 et Bl Of e dndbalg li kel ik Stone 4 Eindnmyraiove
ess. IT the outer dianeter of the round-bar-1Iike

cargfbéldfc%nmﬁ. | On SHENEHhdrendy dromachiddsty dfs using the
realized and a fine groove can be forned. On the

ro@idresa fanidee idr e casee ofi tusi g rdierralin et [the
grind stone, it is preferred to set the outer
outdiametawe tex tami om nor endfrreor tdie Wiewpdwiroigrt of
durability. [0045] Further, the outer-periphera
duxglinditrig. machi ne 10 additionally i ncludes a disk-1like
grind stone 14 having a rotational axis parallel to
[044%l main surface of the bonded wafer. The disk-Iike

grind stone 14 can be noved in axi s Y- ax a
7- BEEERE T e dthe R q‘tﬁ aaf(r%li/lllh ing machslne rlq)

additionally includes a disk-like grind stone 14 having a
rotational axis parallel to the main surface of the bonded
wafer. The disk-like grind stone 14 can be moved in X-axis,
Y-axis, and Z-axis directions by means of a moving
mechanism 13b.

A so-called dicer type grind stone excels in
processing efficiency such as a processing speed. Thus,
grinding can be completed within a shorter period.

Incidentally, as for grinding with the dicer type
grind stone, the present inventors have made comparison
between commonly-called down-cutting and up-cutting and
found that chipping can be more suppressed at the start and
completion of cutting, in up-cutting than in generally-used
down—-cutting.

[0046]

However, the dicer-type grind stone cannot move

precisely along an irregular shape. Therefore, it is
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mechani sm 13b. A so-called dicer type grind stone
excels in processing efficiency such as a processing
speed. Thus, grinding can be conpleted within a
shorter period. Incidentally, as for grinding with the
dicer type grind stone, the present inventors have
made conpari son between commonl y-call ed down-cutting

and up-cutting _and . found.tha o]l
dewaﬂfef&iw@t?ta g L T S e
Up; C i ng r.al u s eufit k-Rg: i
e VL G i

surfate ¥ etg*jes gJoYld%loo%%f%Q Ishe ghleabusape akkeee! aoe,
it 1s - 1 esirable that a round-bar-like grind

1areNeH8NEHE Idrdoviee widithng otlhe@nahlfaciung dntot ahieobahd
axis vertical to the main surface of the bonded wafer

wafAHd Hheyrawethd angeer tROIfortaager eklsan otlee ofr tiree
width rotatingly cuts into the bond wafer to grind

or itdte- awfcer fletf gomtaton east thre noftchh@gorérioent anidog disk-
flat portion and the notch portion, and a disk- Iike

1ikgr igwirst arienedi (Cécery popgr igrd nst sfepenaayg g 2
rotational axis parallel to the main surface t he

rotb?d?gd?ﬁt&l watler pard ld el dch thet MedPg SUTERAS ﬂﬁe%ﬁog\%‘d“
width, rotatingly comes into contact with t.he. bond

wa R @R ot i 0 AgacHd G e T8 S A PHe

rot?‘:ztthienrgl%o rr:tgm%ns’ j.tn %t coinsc’ac n w%rt%_ %:Iljx%p %%n%o li}a' £} ﬂr%%d'?]
above to grind the wafer to shape the other portion, that
is, an arc-shaped portion.

[0047]

In this case, the width of the outer edge portion
outside the groove of the bond wafer formed by grinding is
preferably set not smaller than the width of the chamfered
portion of the bond wafer and 2 mm or less, more preferably,
10 to 1000 um. If the width of the outer edge portion is
set not smaller than the width of the chamfered portion of
the bond wafer and 2 mm or less, strength of the outer edge
portion after grinding can be kept high, and unbonded
portions can be more reliably removed.

[0048]

Further, it is preferable to determine a depth of the
groove of the bond wafer formed by grinding such that the
bond wafer thickness in the groove portion is 5 pgm or more

and 80 pum or less. If so, a load of a subsequent etching
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In this case, the width of the outer edge portion
out si de the groove of the bond wafer forned by
grinding is preferably set not smaller than the width
of the chanfered portion of the bond wafer and 2 nmm
or less, nore preferably, 10 to 1000 m If the width
of the outer edge portion is set not smaller than the

i dth of th d i t .
I e ) e

sed LS ﬁiﬂ&%&%ﬁ%@%é&%’taﬂa Hbvad wbyedss. In

porti1ons can nore reliably renoved. [0048]

enfUrddes, ddmnsdd afarabins todet esfivie andept kedfe the
groove of the bond wafer fornmed by grinding such that

pothBon PorKk Waf&svd hiickite s lids tite rgyooilel ord immdwe 5 m
or nore and 80 pmor less. If so, a load of a
unisesed ushit t ededi gl et @0 o Bt ephec amter restiie axpwieldn
The groove width is preferably several hundreds mor
wittoset afelii several mmor less. In this case, conbined
wth the width of the outer edge .portion, the groove
[0 @t h nmakes it possible to renmbve unbonded portions
and etch off the outer edge portion_ w thout fai

[ oouupidenier Het 8% yEOas HFord R YrtRRe shk: ,rcf%d"bar_
1 GRS AN 00 Pt PO, B ShC bl 1 e
co RSRSE MRl o O OEP Pl 0 i
thgléggg §¥qgvgfhgle groove formed, a single groove may be
formed by connecting plural grooves.
[0050]

Next, the unbonded portions are etched off {see FIG.
2{c})) .

This process can be easily carried out by immersing
(dipping) a bonded wafer in an etchant that can dissolve
silicon single-crystal at very high etching rate rather
than dissolves an oxide film. That is, the groove portion
formed along the outer peripheral portion of the bond wafer
21 exposes silicon due to grinding and thus is etched with
the etchant, but the other portions of the bonded wafer are
covered with the oxide film 23 and thus not etched (an
oxide film is also formed on the surface of the base wafer
22 through bonding heat treatment carried out upon bonding) .
If etching proceeds in the groove portion, the outer edge

portion 25 cannot be supported and falls down at the same
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[ 0050] Next, the unbonded portions are etched off
(see FIG 2(c)). This process can be easily carried
out by imrersing (dipping) a bonded wafer in an
etchant that can dissolve silicon single-crystal at
very high etching rate rather than dissolves an oxide
film That is, the groove portion forned along the

. out i pher al ti f t b waf .
e PO T TR e R T S i R
t,..Qut i f f
o S P S SRR R Bt o
fofi} Cgl%x(b e PG ] 1M i AlS G PRE G ddie suriface
of the base wafer 22 through bondi ng heat treatnent

exSAddd e g WURO™H RN IR phdifa 18U TG P IUFC @S Yohdedie
groove portion, the outer edge portion 25 cannot be
wasapported and falls down at the sane - 21 tine. In
this way, the outer edge portion 25 is renoved
t ogetarerl enictih e egrobdver mant iion lafdd e-toaid edafadikalline
to forma terrace portion 27 where the base wafer 22
etdlsinexpused Kitondgladie cut ehepdrikgher legdesisorrcofsatvhne
bonded wafer. Exanpl e of the etching may include
acigh-algiiliow adyabienenpdeaifichg FSimtdeeH s INgds &t etthe
| ike. Needless to say, acid etching my be_enplo¥§d.
etqhimthert YRS fH@de i FeHD SRR, Pl PiSeFaBy 1§p1 MY

hin , : =
ln%ﬁ%%%é%?t?%% %pﬁ%@rb%%c%%%. i nstead of the dipping
[0051]

Incidentally, the outer peripheral portion of the
wafer becomes fragile as a result of forming the groove
through grinding. Therefore, there is a fear of the outer
edge portion of the outer peripheral portion being broken
if applied with wvibrations due to handling or the like or
mechanical external force. To avoid such a situation, the
wafer should be etched immediately after grinding the outer
peripheral portion, without encasing the wafer. That is,
single-wafer etching or other such etching should be
carried out immediately after grinding the outer peripheral
portion without packing the wafer into a container or
cassette and transferring the packed wafer.

[0052]
Finally, the surface of the bond wafer 21 is thinned

into a desired thickness through grinding or polishing

based on a general method to thereby complete an SOI wafer
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Incidentally, the outer peripheral portion of the

waf er becones fragile as a result of formng the
groove through grinding. Therefore, there is a fear
of the outer edge portion of the outer periphera
portion being broken if applied with vibrations due
to handling or the like or nechanical external force.

T [ it ion,.th f
o R B s bS8 9 o be st

or. n, t,hout encasing the wafer. That is,
(Séérﬁﬁé) 2@%9'etching or ot her such etching should be
[Odggried out inmediately after grinding the outer

peri pheral portion wthout packing the wafer into a

contial NRfe Rt Gasasitierand 1hr #rs iRt beadhe npaecked 1
wafer. [0052] Finally, the surface of the bond wafer

beldl iFaddd miedxanliea GRS idofthatrhitdkie $kaipneygh However,
grinding or polishing based on a general nethod to
the hereadan ic dyplesitd can iSOnowaflémite?? thhended waf er) 20
having an SO |ayer 26 fornmed thereon (see FIG 2(d))
(E40@83 1)The present invention will be described in
detail bel ow based on exanples and conparative
ex @nplogsiedHoRdear wast Ranpfessne edndanBiceRrdangst with a
limted thereto. (Exanple 1) A bonded wafer was
prog@fifcgc tfr éd G-n“accordance with a procedure of FIG

2 £§&2&£’l%PHHE&%SL%%&HE%%%qC%Zw%%%%gshg%%gggthge

diameter of 150 mm (6 inches), a thickness of 625 microns,

a p-type conductivity, and a resistivity of 4 to 6 Q-cm
were prepared and divided into 5 wafers for bond wafers and
5 wafers for base wafers. Among those, the bond wafer 21
was subjected to heat treatment and the oxide film 23 was
formed on the surface of the bond wafer.

Then, the bond wafer 21 having the oxide film 23
formed thereon and the base wafer 22 were bonded together
under clean atmosphere and then, subjected to bonding heat
treatment at 1200°C under an oxidizing atmosphere to
manufacture 5 bonded wafers in total {(see FIG. 2({a}).

[0054]

Next, the bond wafer 21 was ground to form the groove
24 along the outer peripheral portion thereof to form the
outer edge portion 25 outside the groove 24 (see FIG. 2Z({(b)).

At this time, the width of the outer edge portion 25

was set to 500 um from the outer edge so as to cover the
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di aneter of 150 nmm (6 inches), a thickness of 625
mcrons, a p-type conductivity, and a resistivity of
4 to 6 xm were prepared and divided into 5 wafers
for bond wafers and 5 wafers for base wafers. Anbng
those, the bond wafer 21 was subjected to heat
treatnment and the oxide film23 was fornmed on the

f f.the b far. - t fop 21
100 A A BT ) FRLSTO P mehioL AOTCoN AR Che base

Fur\é@%eq:r, %%emgireg) gponded Lo pas g&re undels glfatdhrespheneave

t'hen, subj écted to i ng heat treatnent at

| AN FIPOsphen RRUDAC Y 805 pm.
the SHICIHNCE! AN 8 o GATORRNCES o BRI 8 toun

Thde RN mafen 3l phas Or eunadied ep@Hihe guoove FIZ4 1

along the outér peripheral portion thereof to formthe
waOUlRld edgeyiord it Horldds Wae drheugho dhe t24 hes eadFrEl 1
2(b)). At this tinme, the width of the outer edge
typRordrien 2Eonsad 2sétatingsGhemdutem henedear Oéd%emgb as
to cover the - 23 400 mw de chanfered portion of
rottate ryind oadfserthzl borumtaf@r, tohdodgapttheof s tgtdeve flat
24 was determned to |l eave the thjckness of th%h%o%p

pontdfoay agd trm:_tcg} m}’ézlzlp @y‘. g@lembonﬁ@éin’watf% and icer
YRR 6 05, GO (e IO W G L ENEPERE 8 T
1o RS, NSAZ R 00 YL, DA o B
el B I ATPLSR RIS Sy KREhORIE ke o
upjéﬂfgﬁgﬁfﬁnﬁgcéééi'ﬂ“

{0055]

Then, the wafer was dipped in a NaOH etchant and
etched with etching removal of 100 pm in terms of wafer
thickness {see FIG. 2{c)). During the etching process, the
groove portion was dissolved in the etchant, and the outer
edge portion fell down in a ring shape and then was
dissolved. Incidentally, at this time, single-wafer
etching was carried out immediately without packing the
wafer in a container or a cassette.

Finally, the bond wafer 21 was thinned through
grinding or polishing (FIG. 2(d)).

[0056]
The thus-prepared 5 SOI wafers were observed with an

optical microscope to count the number of dimples formed in

the terrace portion on the base wafer surface. FIG. 8
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is rotatingly brought into contact with the bond wafer
21 fromabove to formthe arc portion in accordance
with the up-cutting process. [0055] Then, the wafer
was di pped in a NaCH etchant and etched with etching
renmoval of 100 min terns of wafer thickness (see
FIG 2(c)). Duri ng the et chi ng process the groove

gortl on v%arb%dl ssoC Ve iesutll%e et csh naricil1 the o |yt er

ring shape and then was

r%% SSOl%edc IA gggltd%g aéclr%faecf"td (g“t% tdrq%dlsn'gnglwee'ﬂ@fn%rt

rried ou ately W t hout packi ng

d r?rt ) o Y Y MRINP A tERS $RItSd DMnalley pridient
e‘% H21 was th?dnneélthr%ugh grindi ng or &P §

1nMﬂﬁH ng (FIG 2(d)). [0056] The thus-prepared 5 SO
wafers were observed with an optical mcroscope to
[o@ount the number of dinples formed in the terrace
portion on the base wafer surface. FIG 8 - 24
(Caamtt zes Bdwnpdeurit)i ng result. As shown in FIG 8,
di npl es that m ght be forned due to grinding, were not
detfedtadidd watemafas stagrilant Wied Hé fieh G TAp@er as
present invention. [0057] (Conparative Exanpl e l) A
Exdranided. \e#eapvdhatanlt £t %Al R alame fhdifle aaf)s

gro%lxnadnpalusd 1etecxhcee tlr% I']aactcoarndaonucteerwﬁrﬁlr It%her aI c{ ! Ifo %I\@s

That is, a 3 mm—-wide outer peripheral portion of the
bonded bond wafer 31 was thinned into the thickness of 80
pm through grinding (see FIG. 3(Db)). Next, the remaining
portions were etched off to form the terrace portion 35
(see FIG. 3(c)).

[0058]

The thus-prepared 5 SOI wafers were observed with an
optical microscope to count the number of dimples formed in
the terrace portion on the base wafer surface in the same
manner as Example 1. FIG. 8 summarizes the counting result.
As shown in FIG. 8, 50 dimples per wafer in average were
detected in the wafers ground by the method of Comparative
Example 1 as a conventional method.

{0059]

The present invention is not limited to the embodiment
described above. The above-described aspects are mere
examples‘and those having substantially the same structure

as technical ideas described in the appended claims and
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ground and etched in accordance with the nethod of

FIG 3. That is, a 3 nmw de outer peripheral portion

of the bonded bond wafer 31 was thinned into the

t hi ckness of 80 mthrough grinding (see FIG 3(b)).

Next, the remaining portions were etched off to form

the terrace portion 35 (see FIG 3(c)). [0058] The
pr%\g#?i a(ﬁ epar edi > S Mafer Soers ehssrauechydd @ included

o m croscope to count the nunber of dinples
inf ' g AGSe PO {-Rh oot he base waf er
lnsﬁéﬁ%%é% %ﬁgﬂ{sﬁn% manner as Exanple 1. FIG 8
[oG&fTEri zes the. counting result. As shown in FIG 8,
50 dinples per wafer in average were detected in the
waf ps 5 @fanite bytHdedgmthiqek ofn Cofrperatdiveve Brdrmpligent
as a conventional nethod. [0059] The present
fotnyentdmnthes amte |ofribetiing thwe evdodiordictae el ey
above. The above-descri bed aspects are nere exanpl es
paantcthosky havi hiraubsa s aiQ yramel st 43 Jmﬁ%r&p waer.
techni cal ideas_described in the appended, cl aj ns. and
Howsvepr odd dinkPRdRy 9% Helte Fah RO Tant® advamt Sk st Thrd'e

included _in the scope of the present invention.
caf@%@]bown%x%rﬁr&g?ﬁu%%rw Ton-Df 2R He by T Warer
mbodi ment, focuses on_the. case of. ' ;
mag%n? ot Br %\gfleq’%r,l C?:)Igbjt Tul Séﬁjyé;)&gi ?%%fna@v\hfaelr%m}fnoa'
nufacture &%Pnggfjaﬁ{\féerﬁ te Vel, fhwahonded a

SapRP1bheral portion is 1nvol ved 1n the
bonded wafer. Hence, the present invention is also

effective for removal of such portions.
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case of bonding a sem conductor wafer to an insul ator
waf er made of quartz, silicon carbide, silicon
nitride, alumna, sapphire, or other ceramc
materials to manufacture a bonded wafer. Hence, the
present invention is also effective for renoval of
such portions. 26 CLAIMS 1. A nethod for

manuf acturi ng a bonded onprising at |east the
steps of bonding a bondmgéggygand a base wafer,

1.9r iﬁqﬁ@ﬁ}&{' £ %%arﬁ?fai&ﬁl&ri‘%g ROt d e Plydde ReRERA sing
b wafer, etc

ond I ng off an unbonded portion of "the

at roand hondsc vef o5 diitthen nedueiir a thickness Ofwarter,

the bond wafer,  wherein: Tn the step of grinding the
gr i Blg paf ipheralpdodgianl gde onded tentomfeer Hosd
ground so as to forma groove along the outer
wafer, phertaingarifd em afnddreldubneb mafer oo theorgmoarmdo dtcerd
edge portion outside the groove; and in the subsequent
waftmp afd dttehi ngdudienput érhistigeesparkt itde ibonde mafed -
together with the groove portion of the bond wafer to
whexgina terrace portion where the base wafer is
exposed at the outer peripheral portion of the bonded

wafler .tTE Stf mdt Hod T dreitt £4hF4 iy Tded RRdtteren
en SO ol SR T S 4 0 Rl R
o1 S T 5 B e SRS g
foxl?rp%% V@Iteerr aé?ﬂgez ﬁErPt‘iroﬂ ©itside the groove; and
in the subsequent step of etching, the outer edge
portion is removed together with the groove portion of the
bond wafer to form a terrace portion where the base wafer

is exposed at the outer peripheral portion of the bonded

wafer.

2. The method for manufacturing a bonded wafer according
to Claim 1, wherein a width of the outer edge portion
outside the groove of the bond wafer, which is formed
through the grinding, is set not smaller than a width of a

chamfered portion of the bond wafer and 2 mm or less.

3. The meﬁhod for manufacturing a bonded wafer according
to Claim 1 or 2, wherein a depth of the groove of the bond
wafer formed through the grinding is determined so as to

leave the bond wafer in the groove by a thickness of 5 um
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3. The nethod for manufacturing a bonded wafer
according to Caiml or 2, wherein a depth of the
groove of the bond wafer fornmed through the grinding
is determned so as to |eave the bond wafer in the
groove by a thickness of 5 gm - 27 or nore and 80 pm
or less. 4. The nethod for manufacturing a bonded
waf er acc%rdl g, ql%gy one of Clainms 1 to 3, wherein
OF {R& SoTt'ér "'pRé&ral~ “portion is etched with an acid
or alkali. 5 The nethod for manufacturing a bonded
waf er according to any one of Clains 1 to 4, wherein

4. therQuten el ilhendinu MAthiraRd S| @oeuRdl s feut ticagrding -
into the bond wafer with a rotating round-bar-Iike

to Wy Grst @Fe dlaMinkg 18 HootHt brale indvthe verttdrcglertiphgral
main surface of the bonded wafer and an outer

pordiidnetiey gtethddangamh tamamcd dricdt laldfalthe groove in the
step of grinding the outer peripheral portion. 6. The
met hod for nanufacturlng a bonded wafer according to
any one of Cains 1 to 4, wherein _ the outer per%%hera

5. porHeomsithagr G AN HEITG % & KRGSty WK Pokeraing
grind stone that has a rotational is paralle Q
to rgivh o fodc £1agms He Worfre IR ﬁﬁﬂ cé’ﬁgsléﬁ‘r%{%‘l
| arger than a w dth f. the i nt t
WWW@%&%%H@@Q@@ 'ﬁq %&%@ﬁ%ﬁ%?%ghw
e Ler peri ph rti The, 1
&%Wﬁﬁ% 6&%? gl%eﬁ%%%o |ng to gﬁfﬁﬁgﬁﬁ
ax Q ald® ;1 1o ¢ \Mﬁ§fﬂrg¢f¥%égn&¥ RS IRl wared 29/l an
% §tound such % hat east one of an orientation

ouqénr?gdl%%éﬂeqn A AR td GRLdh for niatk yroebitd iimg the

step of grinding the outer peripheral portion.

6. The method for manufacturing a bonded wafer according
to any one of Claims 1 to 4, wherein the outer peripheral
portion is ground by bringing a rotating disk-like grind
stone that has a rotational axis parallel to a main surface
of the bonded wafer and a thickness not larger than a width
of the groove, into contact with the bond wafer from above

in the step of grinding the outer peripheral portion.

7. The method for manufacturing a bonded wafer according
to any one of Claims 1 to 4, wherein the outer peripheral

portion is ground such that at least one of an orientation
flat portion and a notch portion is formed by cutting into

the bond wafer with a rotating round-bar-like grind stong
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the bond wafer with a rotating round-bar-Iike grind
stone - 28 having a rotational axis vertical to a
mai n surface of the bonded wafer and an outer’

di anmeter not |arger than a width of the groove, and
the other portions are formed by bringing a rotating
di sk-l1i ke grind stone that has a rotational axis

arallel . to. i r : t o} a
havBRbE R, EoEh R, JxBY bEEELELI LS RORKRH suBLateand Bne

bon&gﬁtggke¥ﬁhﬁdtgﬁ Bapdrwaf ehefEemaboygrgk® thenshepiath
grinding the outer peripheral portion. 8. The nethod

of L8k _gRpslact yhhngha bBendedpvatesnacaeediogmetiobd ai m 5
or 7, wherein the outer dianeter of the round-

brifghnki kergEhREngt aneki-siket gkdn8 sirooe kkas. h8s The
met hod for manufacturing a bonded wafer according to
rotamyooae aki€l pamellelot8, anheiri suefahengfi sheabpndgad
out immediately after the step of grinding the outer
wafper apdepakhipbnesennoit hougesnchehnng vhetiapér LheoIrRRVE,
~outer-peripheral grinding machine of a bonded feg,
lntoompnt@pﬁgwath|éh@tboadtwaﬁ?5b¢§0§d§BP§€vvéPytﬁ%|8.HB of
‘a bonded wafer prepared &y bondi ng a bond wafer and a
gripgdagwiher OukeF oBREIBRETPILkBOGF AR st one having a
rotational axis vertical to a main surface of the
bonded wafer; and a noving nechani smthat can nove the

grind stone  relatiyv urn [ -
8. noygﬁgmﬁggﬁgnﬁgﬁ1PSPEF%ggﬁggﬁ%v%n%ggﬁgdgw?% %S?8E§§d%8g
to Claim 5 or 7, wherein the outer diameter of the round-

bar-like grind stone is set to 5 mm or less.

9. The method for manufacturing a bonded wafer according
to any one of Claims 1 to 8, wherein etching is carried out
immediately after the step of grinding the outer peripheral

portion without encasing the wafer.

10. An outer-peripheral griﬁding machine of a bonded wafer,
comprising at least:

a turntable adsorptively holding a bonded wafer
prepared by bonding a bond wafer and a base wafer;

a round-bar-like grind stone having a rotational axis
vertical to a main surface of the bonded wafer; and

a moving mechanism that can move the grind stone
relative to the turntable, wherein

the moving mechanism relatively moving the grind stone
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al ong an outer peripheral portion of the bond wafer of
the bonded wafer held on the turntable to grind the
bond wafer to forma groove along the outer

peripheral portion of the bond wafer. 11. The
outer - peripheral grinding machine of a bonded wafer
accordlng to G ain110 further conprising: a disk-like

alﬁ%g ng, H# e%aﬁob%E%QB%] o¥Xithe panadl Welfetootthéhe
rface o bonded wafer. - 30
bonded wafer held on the turntable to grind the bond wafer

to form a groove along the outer peripheral portion of the

bond wafer.

11. The outer-peripheral grinding machine of a bonded
wafer according to Claim 10, further comprising:
a disk-like grind stone having a rotational axis

parallel to the main surface of the bonded wafer.
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