| - BONDED WAFER AND METHOD FOR PRODUCI NG BONDED WAFER BACKGROUND OF THE

I NVENTION 1, Field of the Invention 5 (0001] This invention relates to a
bonded wafer and a nmethod for producingl.a bonded wafer, and nore
particularly it is to suppress residual oxide in a bonded face as far as

possi ble. 2. el ca roducti on
met hod of a bﬁ@@@%ﬁ&ﬁﬁﬁ%ﬁ%ﬁ@%@@@%ﬁ#% silicon
waf ers are bonded through an insulating filmsuch as an oxide filmor the
li ke or directly bonded without the insulating filmand then a wafer for
active layer is grinded anBACKIGRDEND QF {IBIBINVENTIONe | ayer (gri nd-
pol i shi ng net hog) nmet hod wherein ions of hydrogen or the |ike are

i mpl ant ed i ni'o ]gle@tﬂafﬁg%&\qe%w portion of a silicon wafer for active |ayer

to form afhahen- i . . Il J$or support
substr at ? an@ab?ﬂen%gp{é@%é%@%ga%aﬁﬁgﬁ 9?%‘2‘3?%@?\'@?@%@? oq‘fﬁl,\gl{()g{“flh waf er at
the ion-i npl abseddd wadsre and motdysartidtariyoit 18 Brruppressesidaylaixide iana Hofdedint i ng
separation nmethod) or so- called smart cut nethod (registered trade mark)
(see JP- A- H fatc gtanas possible. A~ HO5-211128). 20 (0003] However, when the two

silicon waf e4s %%rig%igfgf{hgﬁ%?ﬂ%eg{tafter the renoval of a native oxide by
sol'utron, "or pa

I mrersing in a icularly when two silicon wafers having

different crpgoz] orAentypidabprodiéin MXaPbLa borded)wdfas tersfld knd@h face) are
directly bonded without using an insulating filmsuch as an oxide filmor

t he | i keld anmegshiod avhereip preai silinorawafers are bandedithrough en iwsulating filinsueh &y 25
trat rekain Ln the interf .a step:|i i, de in th
roduct i on sebpad it e ki il el Bp Rt FRinRlsEp i Sag Bt
there is a pwpfel Aiakhivd layfﬂ&ﬁ@dﬁdé@ﬁdfﬁbﬁkhmbqwﬁﬁ BEtvRN AR gride device

characteristics but also forms a nucleus of defect in the preparation step
of the devi ceolissugmsyoddramiHEmetivdhicein Bms o6 bpdrpgér on the likbercef ore, an

brovi de s AP O F SHEE A PO NP WATESr BT B B ng of the
af er s AL e A ok R e PO TPl O
then subjected to a heat treatment to exfoliate the wafer at the ion-implanted
layer to thercby form an active layer (ion implanting separation method) or so-
called smart cut method (registered trade mark) (see JP-A-H11-67701 and JP-A-
HO05-211128).
20 [0003] However, when the two silicon wafers are directly bonded after the
removal of a native oxide by immersing in a HF solution, or particularly when
two silicoh wafers having different crystal orientations (for example, (110) face
and (100) face) are directly bonded without using an insulating film such as an
oxide film or the like, an oxide trapped in an interface therebetween may locally
25  concentrate and retain in the interface as a step-like oxide in the production step
of the bonded wafer (heat treatment step). As a result, there is a problem that
such a residual oxide deteriorates the device characteristics but also forms a
nucleus of defect in the preparation step of the device.
SUMMARY OF THE INVENTION
30 [0004) It is, therefore, an object of the invention to advantageously solve the
above problems and to provide a method for producing a bonded wafer wherein

the retaining of the oxide in the interface can be effectively removed when the

two silicon wafers are directly bonded without the insulating film as well as a



-2- bonded wafer obtained by such a production nethod. (0005) There wll be
descri bed the devel opnent of the invention below That is, when two silicon
wafers are directly bonded without an ipsulating film it 1is considered

that an oxide retaining in a bonded interface is formed by 5 condensing the
oxi de trapped in the bgnded, interface, I.n order to prevent the retaining of
such an oxid ?“‘?"Iqé’i‘aé‘?rdg’é‘?m?%‘éy %h@im@dq°§°ﬁ§19&hqdy conducted after the wafers

are cl eaned al g i : t L f t he surface
of the waf erwdl‘zl\lélen m};%ér%e?ﬁ%ﬂég? gggdgﬁr@ﬁgogxg erOf?&ge @Fté“aﬁ)gc};e\?ﬁ'h t he HP

sol ution or Théak ik vehdnithe sflidoarwadfers aheedibsatlgbbgdednoioet b ifsitigg Gdm) itke oxi de
may be retained in the bonded interface. [0006] The inventors have nade
various st udiseconpidersd dhat ap gxids retainingeinphopded intesface isfosmed byt ai ned t he

fol | owi ngekn 1 f . b e cut t froman
I ngot itsi sB%ﬁggﬁ%%hy}}%‘%%ﬁé%ﬂﬁ’g@g@?@ﬁ?ﬁ“ﬁéﬁé@% 3@9?‘%6?%1’?&@% tﬁé’ i n both of
X-axis and Yrelsihihg of saoeatesxidd, thdreford) @R bondingds ufimlly lcbRduceddod v e of the
step-like oxide in the bonded interface can be effectively renoved by

strictly conwafsrs aragleaned withailiRyselwigretofremave @ hativerayide fromahe surfpseof 0-0. 1
(conpound anﬂt@q wi.th respect to a predetermined crystal face, and as a
result the i twaé‘ﬂ" has been acconplished. 20 [0007] That is, the sunmary
and construction of £ wEMARE hiface b tRSwifel sQManed WithAhd BEROMMiERG: Pr 0duci ng
a bonded wafer by directly bonding a silicon wafer for active layer and a
si i con Waf etheflike psiop pothe bendiag,rtmives ver, theotep-Like oxids miagbe mefainied in thed t hi nni ng
the silicon g/afl%rg.for active layer to a given thickness, characterized in
that a silicOPPRAAUFTRS: out froman ingot at a cutting angle of 0 25 0.1
(compound anpiggl) i Und G3ERG bafe haBd FElihS ARSI GHIEPIELoLIARE ahvetised 11
each of the Said silicon wafer tor active layer and silicon wafer for
support  subptoblines. and @bGided2he follvatihwkindvwdedge oduci ng a bonded waf er

according to item1,_ wherein the silico fers for active layer and for
support substrate ar@%bﬁaﬂ@ﬁn&tﬂyﬂ?@@'&‘{ﬂgﬁ&ﬁa@fcuww gBingot.dts. [0009] 3. A

met hod f p | b dN@ﬁL I Il ' 1 : elLn wafers
havi ng d?# f e?en Siép&é?lgl&ggﬁen atllggﬁgﬁggetﬂﬁlggodﬁgnsdﬂ% ﬁgk;?‘fsl %@?\%’i ers
However, it has been found that the retaining of the step-like oxide in the bonded

- interface can be effectively removed by strictly controlling the cutting angle from
the ingot to a range of 0-0.1° (compound angle) with respect to a predetermined
crystal face, and as a result the invention has been accomplished.

20 [0007] That is, the summary and construction of the invention are as follows.
1. A method for producing a bonded wafer by directly bonding a
silicon wafer for active layer and a silicon wafer for support substrate without an
insulating film and thinning the silicon wafer for active layer to a given thickness,
characterized in that a silicon wafer cut out from an ingot at a cutting angle of 0-
25 0.1° (compound angle) with respect to a predetermined crystal face is used in
each of the said silicon wafer for active layer and silicon wafer for support
substrate.
[0008] 2. A method for producing a bonded wafer according to item 1,
wherein the silicon wafers for active layer and for support substrate are bonded at
30  astate of hydrophobic face.
[0009] 3. A method for producing a bonded wafer according to item 1,
wherein wafers having different crystal orientations are used as the silicon wafers

for active layer and for support substrate.



for active layer and for support substrate. -3- (0010] 4. A nethod for
produci ng a bonded wafer according to item1l, wherein the thinning of the
silicon wafer for active layer is carrjigd out by an ion

| npl ant ati on-separati on process. [0011] 5. A bonded wafer obtained by
directly bonding a silicon wafer for 5 active layer and a silicon wafer for
support subs{Qﬂégb wi 4.hotmeghodi fos podu¢ing abohdad wafdr adeprdimgty itéme1si | i con waf er

ot orour oulHFt P PR Y SOR SRR Tl ekt DBt ool
W th respect jthlaafiSiESaRNBh Pestess. yst al face is used in each of the said

silicon wafer for active layer and silicon wafer for support substrate. 10
[ 0012] Accor {10d3] t o %.heA bondedtwafer, otitivedby dinertlycbonding @l syliconduaferdfor he r emrmant

of step-l|ke oxide, wh|ch_ has been feared en the two siljcon fers are
ol ooty b bontii Ioier Aokt SRR mAEE for RO SYRI oIy BloUbEs BT EAISE TrE
DRAW NGS [ 00 G I« S: | i,k A ' aglie and
compouna 15 bfhfg she Sfighn SARETR: dcivk IydEL PO ity hitee BT

i nterfaces ofn thitxpsiliten wafencutGanframain ivgottax avptting hngleegparid vel y.

DESCRI PTI ON OF THE PREFERRED EMBCDI MENTS [0014] The invention will be
descri bed i n{coEwapnd 3pale) with espsct to 4 predefermined giysiahfosn s usgd in eashivds bel ow.

[0015] 11t NGt ol S VTRYS U5 s wlFBorhBplt Sl o7 15 cur

out fromann catting an I'STCO a range of 0-0.1

(compoungy af@ie) W Advofdififrthe ivveation anat @iy hcldrely&tiadedtRefontnshit ch is
also called as a standard face). Wen the cutting angle (conpound angle)
exceeds 0.1, of siep-like exide whirlehashegn feasedivhen tha twp gilisom tvaters aredireade, whi ch

badly affectg, t preparation s of the device and properties thereof.
[ 0016] The tﬁqqﬁé&gﬂﬁppﬁtgeéwafﬁgngﬁnﬁd herei n neans an angle of the out face
W th respect to X-axi s OBRIE:FEBESCRIPTION oFaHRDRAWDEGES shown in FIG 1,
while the conpound angle O conpounding an inclination angle Ox of the

standard faci038] i n BlGatiisa e¢heawtic dhusgretion pheptimganglé andeoaxiosndi recti on) and
an inC|i£1 tion,angle Oy of the standard face in Y-axis direction (cutting
angl e i nt%- a¥1&direct i on).

FIG. 2 is TEM photographs (2} and (b) of bonded interfaces of

Example 1 and Comparative Example 1, respectively.
DESCRIPTION OF THE PREFERRED EMBODIMENTS
[0014] The invention will be described in detail with reference to the
20 accompanying drawings below.
[0015] In the invention, it is important that when a silicon wafer is cut out
from an ingot, the cutting angle is controlled to a rahgc of 0-0.1° (compound
angle) with respect to a predetermined crystal face (which is also called as a
standard face). When the cutting angle {compound angle) exceeds 0.1°, the
25  step-like oxide retains in the bonded interface, which badly affects the
preparation step of the device and properties thereof.
[0016] The term “cutting angle” used herein means an angle of the cut face
with respect to X-axis or Y-axis of the standard face as shown in FIG. 1, while
the compound angle 8 compounding an inclination angle 8x of the standard face
30  in X-axis direction (cutting angle in X-axis direction) and an inclination angle 8y
of the standard face in Y-axis direction (cutting angle in Y-axis direction).
[0017] In the invention, it is also important that the compound angle of each

of the two silicon wafers to be bonded is 0-0.1° because the remnant of the oxide



[0017] In the invention, it is also inportant that the conpound angl e of
each of the two silicon wafers to be bonded is 0-0.1 because the remant of
the oxide -4- can not be reduced if the ,conpound angle of either of the
wafer is controlled. [0018] Although rfl-i's not yet clearly elucidated that
the remmant of step-like oxide in the bonded interface can be largely

reduced by cead fist Heiradndel &f o tbmp@mdainglecofeithepsiithOwatdies doibroRkd.i con waf ers
fromthe ingot to a range of 0-0.1 5 (conpound angle) according to the

i nvention, t R018hyenAlheughat is npt setsderrlyseluaidatedsihat the sempantiobstgpdikent er f ace,

It seens that l.das, ,ar orned on the face .of ..the er 1o be bonded and
aggregated | ﬁnﬁé éﬁi g}?nbg’é’gccf H)lteg‘falcg(g%n §$§:gcﬁ‘ﬁgﬁd3§,edrbé& %ﬂnﬁ%[lgg ".é? g'ﬂ)t?lpg ke oxi de.
Therefore, i fngle of e4vhi FMEHd fiBdont WeFeFsSROMR Me iBbot!th @ r@iRRsfl0.dge 10 oxide in

. the bonded interface can be suppressed by bonding silicon wafers each

havi ng a 8ut (dempeusdbaglehadcarding jodhainventiong thenioventom davalgicase asf t he
crystal. [084]1? In the bonding of the two silicon wafers, it is required to
clean the surtdte of the wafer as far as possible. In the invention, it is

advant ageous that 1 [angBohdntitatd)h BhE that SxiHEAE Bithddlining s droPNObI ¢

face by cleaning the I1s wafer surtrace to renpbve native o0X or the
li ke before theewifoniteghonfied el aggedpated.in Tiecbondedrintérfade apd Ginally feaaie” used

herei n neans a cl _ﬁn face Jg Vi no, OXi‘gein | m,and the Like. .50, the

cl eani ng net ﬁbﬁei"il R8KICHar &@Eﬂ’ § 1145 cppsidered thapthg rempant of the sten-

conventi gpal |.y: - ' ' . L] he |ike.
20 \[loozi)iiﬂl\/b%lg% %hct g&n@%ﬁ?gﬁﬁ{ }%é:ge@? Ifagé |vuﬂ°('§iﬁy%ce§h¥°?§£affe%%%cl ng o:‘

silicon waf aasingain@ceifisantsily parylid ad therstaydbmt facssf the ofysakanpl e, the

di rect bondi E‘ﬁ)é()f (110) crystal and (100) crystal. [0021] In the invention,
an ion inpla | on- biethe bandiag ofthe dwe siligpn watess dy isgeqpigdo slean the | i ke can be
utilized as | Nl t waf, f: | I his ion

i mpl ant at i On?%rg%cg:ﬁg&xe%a%f%gsg? ossg@eﬁetlﬁéh(f 1%%11}%??]1?3} +&§’§%4ag%/{’§“§]3?lh as

hydrogen gas tiersutface of e wiateriiohasree thed athdiopRolsit fice by deungiig thor active
| ayer fromits bonding face to forman_ion inplanted | ayer before the
bondi ng dhd taen surfacedp remove nasive pxide filmcarithelikebafpreithe g@rmowet he silicon

waf er for support -suhstrat d,subjected, t0.a heat tre nt .at about 500C
o extol 1 at o W5 EHAIE “etliopli BhElsal pt S pdplle AT ok on
i mpl ant ed | aygide iy ad@tidike. Also, the cleaning method is not particularly limited,

and can utilize the conventionally well-known method of cleaning in HF solution

and the like.

20 [0020] Moreover, the invention is effective to the direct bonding of silicon

wafers having different crystal orientations, for example, the direct bonding of
{(110) crystal and (100) crystal.
[0021] In the invention, an ion implantation-separation process with
hydrogen gas or the like can be utilized as a method of thinning the wafer for
28  active layer. This ion implantation-separation process is a method wherein a
rare gas such as hydrogen gas or the like is implanted into the silicon wafer for
active layer from its bonding face to form an ion implanted layer before the
bonding and then the silicon wafer for active layer is bonded to the silicon wafer
for support substrate and subjected to a heat treatment at about 500°C to exfoliate
30  a part of the wafer for active layer bounding the ion implanted layer. By using
the ion implantation-separation process can be uniformly thinned the active layer
without using a grinding, a polishing or an etching.

[Examples]



the ion inplantation-separation process can be uniformy thinned the active
| ayer wi thout using a grinding, a polishing or an etching. [Exanples] -5-
[0022] Exanple 1 Wien a silicon wafer is cut out froma silicon ingot grown
by CZ nethod, a silicon wafer for actige layer is cut at a conpound angle
of 0.07 with respect to (100) face as a standard face, and a silicon wafer
for support substrate 5 is cut at a conpound angle of 0.07. The thus

obt ai ned t wo [ conEs@Rled are inmersed in a HF cl eani ng solution to
conpl etely renove a b VL Q1941 Is ' ; t ch ot her and
subj ected to a heat nggﬁ%hg@féff%g%ﬁﬁg@%%gﬁ%%ﬁ g{; g?b%u“??her

i mprovi ng t henektwdde sidicet wafkgifér active uyet RV Ldontiprindahgle of 0103y &ithi s ground
and polished so as to render the thickness of the active layer into 10 100
nm An oxi der@Recd e (PO) facgas pstaadard deceopnd nailicon waten fori susporbshssatevas er i s

Posul 1 o1 oo Lndik E Bl BRR TR S, TheBht B HRRARA alRE R0 S o

Conpound angifmesedid 4 K& cdeandlfy sofitionad esmpRiel PrenBe A natiol ofide i@ ahaver ()
support substrate Exanple 1 0.07 0.07 none Exanple 2 0.07 0.07 none

Conpar ati ve Girgdlydondedtocsachother Exhsnbisstdd tGarhear a¢atmentut 12005 Cifar p2&sence

Ex le 2 [0024 f Tah | d FIG, 2 o f .usi th
i1 6o et EveHefor SETer FRRVE e SR EBE e g B HE RGP EGNE (e
remant of theesis@Pourd 468 fprgng&a sbs B tenOSRE Hﬁﬂme@oi{)t&@%éﬂveﬁ%%t@ 2 Wen a

silicon wafer i s cut out oma silicon 1 ngot grown
10 100 nm.

An oxide existing in an interface of the thus obtained bonded wafer is
observed by a plane TEM (transmission electron microscopy).

The measured result is shown in Table 1 and FIG. 2(a).

(0023) Table 1
18
Compound angle | Compound angle | Step-like oxide
of wafer for of wafer for
active layer (°) | support substrate
¢)
Example 1 0.07 0.07 none
Example 2 0.07 0.07 none
Comparative | 0.12 0.12 presence
Example 1
Comparative | 0.12 0.12 presence
Example 2
(0024) As seen from Table 1 and FIG. 2(a), in case of using the silicon
wafers cut out from the ingot according to the invention, the remnant of the step-
like oxide is not observed.
20 [0025] Example 2

When a silicon wafer is cut out from a silicon ingot grown by CZ
method, a silicon wafer for active layer is cut at a compound angle of 0.07° with
respect to (100) face as a standard face, and a silicon wafer for support substrate

is cut at a compound angle of 0.07°. Then, hydrogen ions are implanted into the



met hod, a silicon wafer for active layer is cut at a conpound angle of 0.07
wth respect to (100) face as a standard face, and a silicon wafer for
support substrate is cut at a conpoundcangle of 0.07. Then, hydrogen ions
are inplanted into the -6- surface of tﬁe silicon wafer for active |ayer
under conditions of an acceleration voltage: 50 keV and a dose: |xl 017

at ons/ cn? t o sirfacemod threysilicogpewafeofor notivedlayerdindrppaditians af stegpdeblepa®nt i on of
about 500 nm from urface of e wafer ,for actjv | ayer,. Then, the
S VT con wat ovelis: SAEeY wat f g5 1xh” siorsEip b foous bedpasbR i ier sed | n
HF cl eani ng | &m@ ' e whs directly
bonded to eaiﬁhg%thag%lagg% su J@f:at%légt 5;(}?'}22{ é)gr;[t!ﬂ? trsgegcr?e%rftt at gfglc')geéadt@gvc exfoliate
a part of théybkonded waf er bounding the hydrogen ion inplanted |ayer. Next,
t he bonded wafer is subjected to a heat treatnment at 1100C for 10 120
mnutes f&r further Thess 8ie silican eatersden ardive tavsnendfon seppodt subgtrate arean

oxi dation tre g ; t hi.0: i ti ).100 nm An
oxi de exi sti '?gﬁ‘?ﬁe%h& ﬁﬁtcaegraglg?gg%“?ﬁbEﬁgﬁﬁggbb{egﬁ‘{gg %ﬁﬁ%éﬁﬁgg}%%ﬁ}s

observed by #fectiy iaded EMach BeheFRaS slibfettddars Wl Heal Seatenat i500Tadl e 1. 15
[0026) In this case, the step-like oxide can not be observed |ikew se

Exampl e 1. poolizte agaminfihe bondedwenier hounding theydiogeasien impagedlayered in the

sane manner as in Ex I XL£e t hat. t he compound. angl e, of..Lthe silicon
waf er for active |la P “j’cé’."ﬁe‘gﬁgg{’r P{V i ﬁ‘éfegé%ggﬂd‘fcgwng%]fﬁtohé? i 1icon
vaf er fofgSupPemimfisnt fu’ﬁtﬁrErﬁpx_%vﬁ@thﬁﬁox%%@ﬁr&?ﬂﬁéﬂdﬁﬁnh&t@ﬁn' nterface of
the thus obtai ned bonded wafer is “observed by the plane TEMto obtain a

result as showdation fedsinment| to aid thd WBickdéds)of thd g0iR8 JayastssE¥mohr om Tabl e 1 and
FIG 2(b), when the cutt]j angle of.th si.l.icon waf.er js outsi.de the
accept abl e range of Hé”ng%é}‘?flﬁﬁmmlwge’&éﬁﬁgﬂ’tﬂg‘f“\lﬁ ne g‘”@?&ﬁ‘@ﬁrl{% oxide is
observed at Bi’?&n&‘anﬁﬁﬂ 'gghgrffEM_e. [ 0029] Conparative Exanple 2 A bonded
wafer is prepared i tle’l same nmanner as in Exanple 2 except that the

conpound angl e of t hEhesimkasnesd remfleis shown acTablel]l ayer is 0.12 and the
compound anGi S8l "' this'cale the Gepclike oxids eRPSorbe ShecrvedTiewise Bxample

1.

[0027] Comparative Example 1

A bonded wafer is prepared in the same manner as in Example 1
except that the compound angle of the silicon wafer for active layer is 0.12° and
20 the compound angle of the silicon wafer for support substrate is 0,12°,
An oxide existing in an interface of the thus obtained bonded wafer is
observed by the plane TEM to obtain a result as shown in Table 1 and FIG. 2(b).
[0028] As seen from Table 1 and FIG. 2(b), when the cutting angle of the
silicon wafer is outside the acceptable range of the invention, the remnant of the
25  step-like oxide is abserved at the bonded interface.
[0029] Comparative Example 2
A bonded wafer is prepared in the same manner as in Example 2
except that the compound angle of the silicon wafer for active layer is 0.12° and
the compound angle of the silicon wafer for support substrate is 0,12°,
30 An oxide existing in an interface of the thus obtained bonded v_vafer is
observed by the plane TEM to obtain a result as shown in Table 1,
[0030] As seen from Table, the remnant of the step-like oxide is glso

observed likewise Comparative Example 1.



30 An oxide existing in an interface of the thus obtained bonded wafer is
observed by the plane TEMto obtain a result as shown in Table 1, [0030] As
seen from Table, the remant of the step-like oxide is also observed

| i kewi se Conparative Exanple 1. -7- What is clained is: 1. A nethod for
produci ng a bonded wafer by directly bonding a silicon wafer for active

| ayer and a ¥Vbatdoelaimedds: f or support substrate without an insulating film

and thinning the silicon er.for active | r to,a.qgiv t hi ckness, 5
characterized in thab‘ aA&m%%dgf?r\Récfdg'lcmgﬁteb%‘a%/&vf’%hb&ﬂ Fﬂg’&?or’gﬁnga? cutting
angl e of 0- Giikon GRRFROLAvE Ik AndY Ei!lcéx?@@ﬁs?mtsag rPERERAE WG VST 2l
face is used in each of the said silicon wafer f active layer and silicon
waf er for susuidtingSilnsanddbiening thetsiledrhwalfef for aptivglagenty asgibembiadtnessf er

according_to ¢laim,1,, .10 wherein the silicon wafers for agctive |ayer and for
Sepport | S8bs ChAUHF ISR ol IEOR WalG i BUHOm $hRA AL cuthigt 3eleoftk et hod

for produci ng ja &ﬁﬂl ] Pl J; 2rs having

di fferent cr?'slt a(P&g wﬁ%@?&ﬁ?ﬁg‘%’%@gyp&&%ﬁg@l ﬁ%%ﬂ%mg‘lgpéﬁflsor active

| ayer and f orachigfithe taid sidison swhfer fdractive Myeritiodlidon wafeofbu suppgrta bonded waf er
according to claim1, wherein the thinning of the silicon wafer for active
| ayer is car FuRstrate, ¢ by an ion inplantation-separation process. 5. A bonded
waf er obt ai ned by digecil 8{1@ Si i Y& ‘ tijve. layer and a
silicon wafer for su%‘pojr\tﬁeég S ?gﬁ)_e‘ﬁ\‘;'\h%gﬁob&ﬁﬁan |L%§ﬁ$°§g‘?‘ﬁg?‘%¢‘¥‘§n‘iﬁzo and

t hi nni ng 19 he whietdi the sitfolrwafers facictive ldyayid fop sippatt\sabstiatd Arébeaded at
characterized in that a silicon wafer out out froman ingot at a cutting
angl e of 0- 0astateofipsiuerhobiedres) with respect to a predeternined crystal face
is used in each of he, sai L waf er f.0 ive l.ayer .and,silicon

waf er for support su .Stéd{x%ﬁiodsfor p&%ﬂcfﬁ% aHont & whfeh acc%rclmg f claim'1,

wherein wafers having different crystal orientations are used as the silicon wafers

for active layer and for support substrate.

15 4. A method for producing a bonded wafer according to claim 1,
wherein the thinning of the silicon wafer for active layer is carried out by an ion
implantation-separation process,

5. A bonded wafer obtained by directly bonding a silicon wafer for
active layer and a silicon wafer for support substrate without an insulating film

20  and thinning the silicon wafer for active layer to a given thickness, characterized
in that a silicon wafer cut out from an ingot at a cutting angle of 0-0.1°
(compound angle) with respect to a predetermined crystal face is used in each of

the said silicon wafer for active layer and silicon wafer for support substrate.





