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METHOD FOR EPIREADY SURFACE TREATMENT ON SIC THIN

FILMS Field of the invention and prior art The present invention relates in
general to the 5 treatment of semiconductor materials intended for
microelectronics and/or optoelectronics applications. In particular, it

relates to a method of preparing the surface of a. thin film of thickness in
the range 1 nanometer (nm) or a few tens of nm to 100 nm or a few 10
hRd RN mC Fo riexEngBie A 08U & 500 mra. T E3articiars fiie ItNeéntigh LMS
relates to a film of monocrystalline silicon carbide with a view to

pgggp_rgingfegg%xigln rom%trilct’rr}lerexqg. Tge gllr;n may be a silicon carbide film
transferred 15 0Nnto & further m_a?enal?siﬁcon, maonocrystalline or
polycrystalfin® Sie Eeveideth Fith aRToxide- Gt 6thet findeaegasitetcoXide
ntttide, eieh4n partciidr: thelinvestomistapplicakle fa SiG asuybsteates, for

example.oLpolytype 4H, which are used 1%%@%&9&‘8@%%%@%@%% ,

view to fabricating electronic power.components. In orde tain good

quality epitaR§-the”Stattng Gt mbgehs fred dFaehids ahd Prfste g
ashsmeutiras posdible. 25:iAthin layep frankfer methed iskrdwen, iange

particiiasmfor dransfe(ring thip FIC.filmsnand is kpown,as e riemart-Cutsy,
methad gor substrgte fracture methqd); it is dengiBe%,mfor example, in the

article by A" Au y

'%F‘toﬁ%ﬁ'%?\f‘ee t(a"l”enl%ltirfelé3 *Why can Smart-Cut change
the future'BPPaEmicroeREIrohies?" EJoukRal of High Spebd Elckirbhical
andHystemsavoli 40, Be.1E,2000: pprld= 146 Aftar fracture; dhaferforming

%%Q%%;aaé/fs é%%) %eviﬁst%%frgggqt 5 nm rms (root mean square) , which

is not very comipat epitaxial growth. 35 That roui%hness has to be
reducedt8Sabbtt™® Mo PEnfh e by FppRATPtHefmat dtidaiciper red

treatmenrtsfurther material (silicon, moneccrystalline or
polycrystalline $iC covered with an oxide or other film:
deposited oxide, nitride, etc).

In particular, the invention is applicable to 8iC
substrates, for example of polytype 4H, which are used
for epitaxial growth with a view to fabricating
electronic power components.

In order to obtain good quality epitaxy, the
starting surface must be free of defects and nmust be as
smooth as possible. |

A thin layer transfer method is known, in particular
for transferring thin SiC films, and iz known as the
“Smart-Cut” methoed {(or substrate fracture method); it is
described, for example, in the article by A. J. Auberton-
Hervé et al entitled “Why can Smart-Cut change the future
of microelectronics?’, Int Journal of High Speed
Electronics and Systems, Vol. 10, no. 1, 2000, pp 131i-
145. After fracture, Lhat method lesaves roughness of
abcut 5 nm rmg {(root mean sguare), which is not very
compatible with epitaxial growth.

That roughness has to be reduced to azbout 1 nm to
2 nm rms by applying thermal oxidation type treatments

(known ag annealing) and/or ion etching. However, those
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(known as annealing) and/or ion etching. However, those 2 techniques
cannot produce the desired final roughness (0.1 to 0.2 nm rms). The
annealing step does not consume sufficient material to significantly
reduce the roughness since 5 thermal 8iC oxidation is very slow,
especially on the silicon face. Further, chemical-mechanical polishing
(CMP) of SiC s difficult to carry out since the chemical reactivity of the

potiched SHfEcES Bl EImpiae Willrmatsiials To SURR hs SRR fiT S

additiort; theé rémowalmate is very low, of the order of 10 nm per hour, as

opposed@ SR per e foralicon polishing s fHEher ##8 cient

mechanical hardness of SiC is extreme hlght%nd the1u§HQlof "diamond"
Abtasives or EenSints AbratiVes thatré Known fof BOIsHING Silicon ay
reselria Scfatéhes: Thaisi s diffictitty usedn alsraBiveeHiéel can the

peducea sedficiently high removal rate without creating said scratches
and defecls, Hence, RIG polishing methods 20 rael?fé%rl M? yeaghy e s

(several hours) and abrasives based on diamond particles cannot’
préddéd & 6Uges SIRERE thart 1 Fint fifis FE6r tRBSE 176 tedSGHHTSS STETY

pmﬁ“!slnhg teclirighesi are: weay particalat c@urrenths few SiCSubstraterials
Rolishing 25 Mmethads are known.;Wnited States dacument USeA-5893, ¢ v

583 describes a successive polishing method; several steps ar

med8ss&y 0 fereE o hardetBd 28Res GReratsd B?%%%ﬁ%o’ﬁ?hiﬁa i
stepr Thatmethddwses abrasivesbasstiow diamond 30 containing

partide?@f:@ﬁ%r@ﬁsm&iﬁx@@fﬁ%ﬁ-ﬁ.'ﬁ@ﬂ%&%@ wpﬂﬁamNQSO%@Qgé&e 1y
S8 24 108 102 Scuies Do sy A DR
abrasives that are known for polishing silicon may result
in scratches.

Thus, it is difficult to use an abrasive which can
produce a sufficiently high removal rate without creating
said scratches and defects. Hence, SiC polishing methods
are often very lengthy (several hours) and abrasives
based on diamond particles cannot produce a roughness of
less than 1 nm rms. '

For these two reasonsg, $iC polishing technigues are
very particular. Currently, few SiC substrate polishing
methods are known.

United States document US-A-5 895 583 describes a
successive polishing method: several steps are necessary
to remove work hardened zones generated by each polishing
step. That method uses abrasives based on diamond-
containing particleg of decreasing diameters.

French patent application No. 02/09869 dated 2™
August 2002 describes a method employving a mixture of
abragives {(diamond/silica) that can produce roughness
compatible with molecular bonding.

Technigueg other than polishing exist to produce low
roughness: the majority thereof are based on bombarding

the gurface with ions from a plasma (RIE) or a beam (for



compatible with molecular bonding. 35 Techniques other than polishing
exist to produce low roughness: the majority thereof are based on
bombarding the surface with ions from a plasma (RIE) or a beam (for 3
example gas cluster ion beam), a technique described in US-2002
0014407. Those techniques are of intesest as regards the removal rates,
but the surface condition is often too rough for epitaxy and in particular,
the surface cannot be smoothed. Thus, there is a problem with ’
g80EIBpIAgIE Aovel Uiiethod BPtrB&HRY or frepaniig tie Sufass 6 8t 1"
ins patticalarca siicon camtide &ilm.eAfurthergyoblem isfofimdear arethad of

tregting dilmseinparticular silicon carbide fills thakcan produce low s
rqréjghness, and/or ha%gan gt)rgduce a su flc:ﬂ%nt rejrrno,valﬁlat% W|tp}cl>gt

g L?iﬂg "SRPatEhes br tefeSts) THEE i§ Ao & ftther id%b em, namely to
devdiepa amthod obfreating filnes! in particular silicon carbide films,

which can.produige few reughipessy peeferably otidessitban 1 angstrogls
(00 B QL5 AHENS o1 /2 sy compalible,wilh colxial oianth; 1n
Description of the invention One aspect of the invention provides a

RRFFIE B Pefarig-theurfite orawdiet Bf silicon carbide, the method
compriging:ra step ofraimealingsn tan dXididing ataidsptiers sorastoing

reduee rovghness atthe surtace of dhe caferda step akpolighing with an
abrasive baised on p rticles of coI(Ilo)daI siI'g:a The anneal(kn ste&p can
roauce oW IO =1 871 t 0 gie

nes T C 13
roduceé roughness cf less than of of the order 6f 20 Amis. Tt can be

Earkibd Ol NAt & ESMAFEratdielif the FargE 1 F00¢ o 1806E ok dies or
defects.

There is also a further problem, namely to develop a
methed of treating fiilms, in particular silicon carbide
films, which can produce low roughness, preferably of
less than 15 angstroms (A) or 10 A rms or 5 A rms or 1 A
rms, compatible with epitaxial growth.

Description of the invention

One aspect of the invention provides a method of
preparing the surface of a wafer of silicon carbide, the
methed comprising:

* 2 step of annealing in an oxidizing atmosphere
s0 as to reduce roughness at the surface of the
wafer;

*+ a step of polishing with an abrasive based on
particles of collecidal silica.

The annealing step can precduce roughness of less
than or of the corder of 20 A rms. It can be carried out
at a temperature in the range 1100°C to 13060°C, for a
pericd in the range 1.5 hours (h) to 2.5 h, for example.

After the annealing step, a surface deoxidation step
may be carried out, for example of the type employing a
chemical such as hydrofluocric acid. 1In the case of ion
etching, an RCA (8CI, 8C2) type chemical cleaning step

may be carried out after the annealing step.
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period in the range 1.5 hours (h) to 2.5 h, for example. After the annealing
step, a surface deoxidation step may be carried out, for example of the
type employing a chemical such as hydrofluoric acid. In the case of ion
etching, an RCA (SCI, SC2) type chemikal cleaning step may be carried
out after the annealing step. 4 Polishing is, for example, carried out with a
colloidal SYTON W30 type colloidal silica and with a polishing head
rotatingPstlel SPeawinithe raRge TO2RVoRitioRhd Pet ArtnaieT(rphtfo 200
rpaT. HoA shenicatclearing stepcarthe carfiet out bftes potishingt fora

. 19 SppeCaran cater aut & :
gﬁggﬁl g%@%dcﬁoal%%%g Finally an ion etching.step cap alsp be

out, Tor example before'the annea mistep. 10 Brief déscription of
th& ERgUires CBiGURSE LA BRI ArPlibgFsing Bf p&ihing apparatus,
Detailed deseriptivniofdipdementatiors ofthe iheemtiore 18Amut aftexr

implementation js,descr 1@6'%&?@@}%&%@@9@ faceof a SIC
IIm. It shou th e recalled that Si% is a polar material %nd thus comprise
two facEs “Bonshitutéd by AiterSRt atorhs (2 SMlicon face ARd A carbon -
facd); 20Baig¢wsntilm iSdrezarnpre, abtddd by as§@fsstrate fracture
method ("Smart-Cut") such as that described in the above-cited article by

Aﬁr‘Ji Au.?i%r%%nfi%eg\l/e ot g% Flstly g%q{?tréegtment is carried out on saiq
thin- 25 flm 1n an-oxidizing atmospﬁere, or example at a temperature in
the range P00E6H14450CRD FITOC-for A peftod F BeTaffe PR 1631
This annealingagtepia rarsoxidizing atmosphere can produce roughness
of the order of 2 nm rms. One example of a device for carrying 30 out

said annealing step is described in "Thermal and, , ,
Detalled description of implementations of the invention

An implementation ig described below, relating to
the silicon face of a SiC film. It should be recalled
that SiC is a polar material and thus comprises two faces
constituted by different atoms (a silicon face and a
carbon face).

Said thin film is, for example, obtained by a
substrate fracture method (“Smart-Cut”) such as that
described in the above-cited article by A. J. Auberton-
Hervé et al.

Firstly, heat treatment is carried out on said thin
film in an oxidizing atmosphere, for example at a
temperature in the range 100°C or 1150°C to 1300°C for a
period in the range 1 h fto 3 h. This annealing step in
an oxidizing atmosphere can produce roughness of the
order of 2 nm rms. One example of a device for carrying
out said annealing step 1s described in “Thermal and
Dopant Processes”, Chapter 4, Advanced Semiconducter
Fabrication Handbock, ICE, 1998,

The treated surface can be deoxidized by chemical
etching, for example using 10% hydrofluoric acid.

Subsequently, CMP (chemical-mechanical polishing) is
carried ocut, for example using an ICL000 pad (distributed

by RODEL, compressibility = 3%) and an abrasive based on



15

20

2b

30

Dopant Processes", Chapter 4, Advanced Semiconductor Fabrication
Handbook, ICE, 1998. The treated surface can be deoxidized by chemical
etching, for example using 10% hydrofluoric acid. 35 Subsequently, CMP
(chemical-mechanical polishing) is carfed out, for example using an
IC1000 pad (distributed by RODEL, compressibility = 3%) and an
abrasive based on 5 colloidal silica SYTON W30 (or LuDox) type particles
PR 26 Vistbiityra Smeghpisdal SBEoRILEHPs Sy Pmdaifartidies
sizéi==1260n1A, contaimirgl 30%-by2 weigh pf 8i82). s& ApalishihgHsead 10

'Bt@a,‘ﬁhﬁQé'E% ststrate 12 to; be polished is-ipseried, is 590%} ”Elrgi%i{‘é of
1A, Fl?ure 1B shows the polishing head, the substrate 12 to bé polished,

rqué so a plate 16 and a polishing pad 14. A liquid abrasive is injected
into the*hezell forleiampledd A alside cohduib18.h& predsaire 20@ankka to

Bevementrepresenteddyran arroys22 argqapplieditodhe bead 10 toi gure
CALTy, %Ut“PSO“EE'ng Of_)tlo?lagﬁ]cﬁlemécal cﬁeamn u%lng gd&ozﬂuorlc acid

can prevent crysta i7ation of the abrasive on the surface. Suc a-
Aethbth & protticé Aurface Wil rotyhhess ahatdriabidsd tode uskd &
fot gaad quality Sibmoepitaxy (Si€aah SiO-epitey), ekl ppieralyxalspl =

heteroepitaxy, (AN, AlGaN gr Ga an. SiG), 20 19 @n.@@@plgge@chio a
thin film of 4H type SiC obtalned by y the "Smart-Cut” method): an

arirReAfifig step Eéf cﬁﬁue‘?’j‘-’&ﬁ“fn% oXi |z?ﬁ’é%&ﬁc§sp‘“’h%r§}(1§hk£aﬁ 50CF°
forexanipld), follbwveddimasurface deoxidation in 25 10% HF; followed by

polishing-the suEface by GMR; LRalishing.was catried gutwingles e ori ¢

follawin
aé%g gan prevent crystallization of the abrasive on the

surface.

Such a method can produce a surface with roughness
that enables it to be used for good guality homoepitaxy
(SiC on SiC epitaxy), and optiocnally alsc hetercepitaxy
{AIN, AlGaN or GaN on 81C).

In an example relating to a thin film of 4H type 8iC
(obtained by the “Smart-Cut” method) :

. an annealing step was carried out in an
oxidizing atmogphere (2 h at 1150°C, for
example}, followed by surface deoxidation in
1¢% HF;

¢ followed by polishing the surface by CMP.

Polighing was carrised out under the feollowing
conditions:

¢ using a rotating polishing plate onto which a
polishing head had been applied, also rotary,
the speed of rotation being of the order of
60 rpm (this speed can be in the range 10 rpm
to 100 rpm); a pressure of 0.75 bars {(which can
be in the range 0.1 bar to 1 bar) was applied
te the head:;
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conditions: using a rotating polishing plate onto which a 30 polishing head
had been applied, also rotary, the speed of rotation being of the order of
60 rpm (this speed can be in the range 10 rpm to 100 rpm); a pressure of
0.75 bars (which can be in the range 04 bar to 1 bar) was applied 35 to
the head; 6 the pad used was a "hard" type IC1000 pad distributed by

RODEL, with a
polishing time

summarizes the results ob
conditioh%é. I ﬁcﬁ}

e

I\

%%p%9f9£sl 5 uge ﬁ$1n)
(nmSn 1 Nohe 5.02"2 Ton etchi g+ 3.

lurry which was a SYTO
S PEMITES :

(i t8 30

thin SIC

W30 type colloidal silica.
i

he

5 THE Foughmess ditiined
after polishing Wastafithe tediepvf BOCHRs. Findlicleasing was cdrfied oues 2

using deionizegwaler wuith 81080 £k hathder 1@ minutes. Table | below
nder, differ

iims

anne%fn’

1150C, Tite: DA I8iPE hitlg™R 30FRINF-OR 100} D883 50t pad C&nridd
1450€&; rpm/G 78b glansox time: 2h 4 Anneal 1150C, 30 min/60 UR 100/

1.246 seft pad fime: 24

with a 10%

25@@?&’&1 Soﬁ@n%ael. Hgog’e }C;]Igl éig&a':wat er

2h + jon etching 6 Anneal 1150C, 2.54 annealing time:"2h sufficient to

HF bath for 10 minutes.

Table I below summarizes the results obtained for

thin 8iC films under different conditions.
I IT IrT IV v VI
(nm)
1 None 5.02
2 Ion etching + 3.02
anneal 11B0°C,
time: 2h :
3 Ion etching + 30 min/70 UR 100/ | 0.583 | soft pad
anneal 1150°C, | rpm/0.75b glansox
time: 2h
4 Anneal 1150°C, |30 min/60 UR 1C0/ | 1.246 | soft pad
time: 2h rpm/0.75b | glansox
5 Anneal 1150°C, 1.12
time: 2h + ion
etching
& Anneal 1150°C, 2.54 annealing
time: 2h sufficient to
reduce
roughness
7 Annesl 1300°C, 1.64
time: 1h
8 | Anneal 1150°C, 1% min/25% IC1000/ 1 0.267 | Fairly slow
time: 2h rpm/0.6 b syton spead of
rotation
9 Anneal 1150°C, {30 min/60 IClo00/ {0.101
time: 2h rpm/0.75 b | syton
10 | Anneal 1150°C, ! 15 min/60 IC1000/ | 0.155 | worn pad
time: 2h rpm/0.75 b | ayton
11 | Anneal 1150°C, |15 min/60 IC1000/ | 0.0584 | new pad
time: 2h rpun/0.75 b | syton
TABLE I

In the table,

column I indicatesgs the

tegt number and

column II shows the naturs of the treatment carried out

pricr to CMP polishing.

Tests 2 and 3 underwent ion

etching followed by annealing at 1150°C for twe hours;
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reduce roughness 7 Anneal 1300C, 1.64 time: Ih 8 Anneal 1150C, 15
min/25 IC1000/ 0.267 Fairly slow time: 2h rpm/0.6 b syton speed of
rotation 9 Anneal 1150C, 30 min/60 IC1000/ 0.101 time: 2h rpm/0.75 b
syton 10 Anneal 1150C, 15 min/60 IC1800/ 0.155 worn pad time: 2h
rpm/0.75 b syton 11 Anneal 1150C, 15 min/60 IC1000/ 0.064 new pad
time: 2h rpm/0.75 b syton TABLE | In the table, column | indicates the test

MihbEEET Toldmn 1Féhdws e rathre 6Fha thatmenBeatied but Prior”
toveMPopotishingl, Testsi2 land 3-anderwientipn 15 etching followed by

annealing.at 1d20C for two hourss 7 fortest naathedreatmenhwage 1150°¢
nealin 11500C for two houts followed by ion etching. For tests 4, 6

t
%2%8 W %&SH@San"ﬁae%liﬁé‘ raﬂféoeuf%‘r two hours was carried out. 5
ColumrEhigives IHd candifens ot capgitig-GRIGMPC Bolishiiy: inge,out CMP
retatioerspeed, applied prasstie:Calumady sheowsithe natwesnfthe pad
and the-ghrgsive (phdure, Caumn., shows [eughess measteignts
over a surfacel i0 area of 5 micrometers (um) x 5 p.m.”Any comments are
SHOWATIn GOl TR WAT Fhis table shows that the combination of an

annealing step:follontedwsy palishing:can sulbstantiatlynietucedhe a surface
roughness qf the dnitialfilm, to |§I§_§1§h@@ 15 %ﬁm rms (tests 3-5 and 7-11),

1.5 nm (tests 3-5, 8-]1.:1), 1rrém Sr{lnosw(['gesitIs1 3(,: gilér)lho.\%nm rms (tests

8-11), iy comments a .

This table shows that the combination of an
annealing step followed by polishing can substantially
reduce the roughness of the initial film to less than
2 nm rms (tests 3-5% and 7-11), 1.5 nm {(tests 3-5, 8-11),
1 nm xms (tests 3, 8-11), 0.5 nm rms (tests B8-11), or
0.1 nm rms (test 11).

Thus, the invention can produce a silicon carbide
film with a rouchnegs of lesg than 2 nm rms, lesgs than
1 nm rms, less than €.5 nm rmeg, or less than 0.1 nm rms.

Use of prior ion etching, as in test n° 2, also
improves this result.

The begt regsults appear to be obtained with an
IC1000 pad and with a Syton W30 abrasive solution.

Table II shows more detailed conditions concerning
tests n® 10 and 11.

Test n® 10 was carried out using an “S8107” plate
while test n° 11 was carried out using an “S812é” plate.

Table II compares rcoughness using plates 8126 and
S1067.

Two types of measurement were carried out: scanning
a certain surface area (column S, surface area indicated
in sgquare micrometers {(um®)), and point measurements
(column B, surface measgsurements indicatsed in pm X pm) .

The last three columns show, in angstroms: roughness
as a root mean sguare value (rmg), mean roughness (Ra),

and maximum roughness (Rmax)
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0.1 nm rms (test 11). Thus, the invention can produce a silicon carbide
film with a roughness of less than 2 nm rms, less than 20 1 nm rms, less
than 0.5 nm rms, or less than 0.1 nm rms. Use of prior ion etching, as in
test n 3, also improves this result. The best results appear to be obtained
with an 1C1000 pad and with a Syton W30 abrasive solution. 25 Table Il
shows more detailed conditions concerning tests n 10 and 11. Testn 10
was cafferl gatiushsy 8RCFT0 2 TplARPWhIlE tdsth FERES chfriedidut:

using ant D26+ plate-rEapjedbicampares seughness using plates,5126 ana
nd 30 %1(17 Twotfe,féubineaisfre(r@ent wer. carﬁled out: scanning a

event ines ms colymm) J7 07T T

L.cnatu A% 5| CTA \fuflélﬁl ghgglslal.tzcsal eatt altcu Ilgili%ﬂ al’ld 3107
Iﬂwé%lélclc DS\H[%‘Q?IIU pUII % Sézﬁitlilﬂ I%ull?ﬁ? Rmax (*ﬁ*)

Igfﬁ?UICIII"IILD IIIUIbClLCU III NI /\ III). OD III (% IIICC UI.-}I-?ID ol U:I‘.I‘&’ II.-},
angstroms Lﬂé‘ﬁnes a¥"a root mean square value (rm , ;ean )
roughnessi(Ra), and maximu urt r?bdbh%egs (Rmax) 8 The 'V%]I;?Jes s;ﬁ:;o'v%n
in Table | foPtelé®s X0 Band™.1l respectively cbrrespond td thoge shown’in®

the third arld_seventh lines df3rablé- 1l (rms lcoluhin). Compatison oft 2 - 1

roughness usingrplates 2126 and S107 Pldté S3(Um) B iutn &Bs (A) Ra (A)
Rmax (A) 5107 1um X 1 um 6.97 &.77 .1A.V©.3X 0.9 0.7 0255 8.2 5 um
X5m155%k .2h16.55 3:%11.381.0612.1 8128 1 umiX1uum 0.326.28
7 0.6 X0.70.340.27 35 um X 5um Q.64 0.5 29:7 1.51%4 =31 0,25 4.9

TABLE II

The results shown in these tables indicate that the
method of the invention can produce a surface that is
ready for epitaxy {(“epiready”) on thin SiC £ilms, using a
rapid technigue, which employs steps and machines that
are standard in micrcelectronics. The smoother the SiC
surface and the lcower its roughness, the better the
guality of the epitaxy, which can substantially increase
the yield of electronic ccmponents produced on the thin
film.

This surface preparation method of the invention,
comprising an annealing step folleowed by polishing, can
thusg produce a good guality surface that is not rough and
ig smooth.

The example of a polytype 4H SiC substrate has been
given, but the invention is also of application to a

polytype 6H or 3C SiC substrate.
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TABLE 1l 5 The results shown in these tables indicate that the method of
the invention can produce a surface that is ready for epitaxy ("epiready")
on thin SiC films, using a rapid, technique, which employs steps and
machines that are standard in. microelectronics. The smoother the SiC 10
surface and the lower its roughness, the better the quality of the epitaxy,
which can substantially increase the yield of electronic components
prédudéEd on the thin film. This surface preparation method of the

inventione thiocorpriging pavanneating step-fpliowed byzpolisking, ean
thus praduice.a-goad quallly syifage fnat g pot rough and is smooth. The

example of a polytype 4H SiC substrate has been diven, but the invention
isalsd GFepplicaticitsd 2o solyt)pé BHUB3E 3iC SuBSTFREP§-EEARMS® S
1. A methodiokpreparnttle surddce-bfa waferaof esiicor:tar bidef ¢he
methed gomprising; .2 step: abarnealing.in an oxidiziag rmagphere so as
5to reduge roughness at ttje Sgrf?Lce oflthe wafer; a step of polishing with
an abrasivebasedon %%}’tléf $'6f colfordaT Silica. 2. A method according

to claim 1, in which the annealing 10 step is carried out at a temperature

i th@rﬁw@ﬁl@% é@lﬁ@i}@@. soAdmatgk@dﬁpcgﬁdimgz&Q:@ﬂaEné Qrglaigl ing
2. in.which the_annealing, step is_carried out for a period in the range o
A R e e e A e
cothprisifly, @fter the annealing step, a step of deoxidation of the surface

or an RCA (SC1, SC2) type 20 chemical cleaning step in the case of ion

E%qmﬂgmethod accerding to claim 1 or claim 2, in which the
annealing step is carried cut for a period in the range
1 h to 2.5 h.

4. A method according to any one of claims 1 to 3,
further comprising, after the annealing step, a step of
deoxidation of the surface or an RCA (8Cl, 8C2) tvype

chemical cleaning step in the case of ion etching.

5. A method according to claim 4, in which the

deoxidation step 1s carried out in hydroflucric acid.

6. A method according to any one of claimg 1 to 5, in
which after polisghing, a chemical cleaning step is

carried out.

7. A method according to claim 6, in which the cleaning

atep employvs hydrofluoric acid.

8. A& method according to any preceding claim, in which

the material is a semiconductor material.

9. A method according to any preceding claim, in which
polishing is carried out with a SYTON W30 type colloidal

silica.
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5. A method according to claim 4, in which the deoxidation step is carried
out in hydroftuoric acid. 25 6. A method according to any one of claims 1

to 5, in which after polishing, a chemical cleaning step is carried out. 7. A
method according to claim 6, in which the cleaning 30 step employs
hydrofluoric acid. 8. A method according to any preceding claim, in which

the material is a semiconductor material. 35 9. A method according to any
preceding claim, in which polishing is carried out with a SYTON W30 type
coffoidg! sliea.10 104 method geqording.io any preceding glaim, in,, o,
which porﬁshlng Is carried out'with a pofishing Clzl\é{ié rgtatin ataratein’

tRE tarfge 1O rprh t6 A0 P, BHFL W& %t%@@é&&ﬁ&%ﬁogﬁé%rmng
claimg inrwhichian pressurerindhe ranger0.t dax ta 1:hat is applied to the
polishing head. 1.0 12. A method according to any preceding claim, in

which polishing js carried qut for a period in the range 15 minutes to 30 | ,
minutes. 18 “AMethbdGonding fo Ry precefiy &igin® iR Which 572 ick a
poliskking isscamiedlout withpan (CLOGkypepolishiag pad.aeh Alsvéthod the
aesording to-amepreceding claim, further comprising an ion etching step.

12. A method according to any preceding c¢laim, in which
pollshing ig carried out for a period in the range

15 minutes to 30 minutes.

13. A method according to any preceding claim, in which
polishing is carried out with an ICL000 type polishing
pad.

14. A method according to any preceding cialm, further

comprising an ion etching step.



