10

15

20

25

30

35

1 METHOD FOR EPI READY SURFACE TREATMENT ON SIC THI N
FILMS Field of the invention and prior art The present
invention relates in general to the 5 treatnent of

sem conductor materials intended for mcroelectronics
and/ or optoel ectronics applications. In particular, it
relates to a nethod of preparing the surface of a

t METHOD| PORf EPDREXDE SSURPACReTRBATCENT n@if oW BC eTHIN N TLMS
or afewtens of nmto 100 nmor a few 10 hundred nm
for exanple 400 nmor 500 nm |In particular, the

| Fkehdi of rbeaimgenbienfahd pfionomoerystalline

S 11 COPREApPLAEn 1y Bl 6Y 1018648 OTN dbhe £R1 LE1 Ble

growm h thereon. The Tilm my a silicon carbide film
t FaRsFeepbdeL 1%@%%11@11%@%? hTéitWﬁ%@% atnended ofer

rrmm@%wéa{:kbﬁ@c@ran@pbycgp%@iéw@o&&sc IE@at\i\iéﬂﬂs

cic). PR BAFCICEIAT: The™t TORRTi on T SMapMRY cabl & (Rering

StBe subStcates, af ohiexfirpheodHf tipDllyteygpe i thdi cdnge e
Uieﬂanéﬁeég£ ?Hh{aéfaé BLOWE L, wi £ o ﬁhV&§M%6& nm or a few

fabricating electroni c power components n or
obuafinegond. qbari eyaeplieaky? BReCT st tihg surface

nmust b@nfﬁ&ﬁt?&uﬂ@fecﬁﬁeaﬂﬂv@ﬂ@io@eréﬁatégﬁ@@haaﬁllm of
possi bl e. | ayer transfer thod, i s known,

paPPPeaVaFaﬁb?Et%%g? FRECLIF e 71 THEY AT SEomming
kepwaaasal hgrowShathe CHbt . nethod (or substrate

fract t hod f

(1 act Upe B I0ay el 3 oBPRELADE (8L EIAIN Sund flrrea
"Vhyocanf&mhh@rcmatehaﬂ@e shei¢om urrolocpfstalline or
gFgg?@kﬁ§£599i §9§1C|95Vé99?n@ltﬁf%%“&€1é@e§9 othersﬁ}lm

I ¢S and Sysfens , , 2000, pp 1
146popiEef PradeurBitrhae. nekfbd | eaves roughness of

about 5nnﬁhfﬁ§c{11@9t Hﬁénlﬁﬁéﬂtﬁém y\@l&@pl@c@mevaslc
ggatlble W i taxi h. 35 That

roughn
Fb¥BEFed eﬁd oM 8u? 1Pﬂ tgpe 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 must be as
smooth as possible. _

A thin layer transfer method is known, in particular
for transferring thin SiC films, and is known as the
“Smart-Cut” methed (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 JSournal of High Speed
Electronics and Systems, Veol. 10, no. 1, 2000, pp 131-
146. After fracture, that method leaves roughness of
about 5 nm rms (root mean square), which is not very
compatible with epitaxial growth.

That roughness has to be reduced to about 1 nm to
2 nm rmsg by applying thermal oxidation type treatments

(known as annealing) and/or ion etching. However, those
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2 nmrns by applying thermal oxidation type treatnents
(known as annealing) and/or ion etching. However,
those 2 techni ques cannot produce the desired fina
roughness (0.1 to 0.2 nmrns}. The annealing step
does not consunme sufficient material to significantly
reduce the roughness since 5 thermal SiC oxidation is
Vesyhsl @Xe s espetdal pyodicd hehe sidd iomrd flaicm]l Runtdiergss
cp&nical- hani cal pollshlng (CWP) of SIC is

dif itV 1o ¥Rr¥Y°hut since the chenical reactivity
of t hel'pol dshedl bug f sives doed owite orragwee wufficient
e Al s 40 é#@h o2hiiF Wealdt adtl L Qddes ol
rate 1s ver 0 e order o 10 nn1per hour ,
opposeal tHi GooREIABEPN i HUERFY GTLT 4 I SRPPG T ShiHy. the
Fur i hesn f@@enechanlcal hardness of SIiCis extrenely

hi gh and th £, dj d" ab : ‘
n9h A0 e sg,of, -l anond, dbr st ves or ceraln d sic

rE§uaiffi@ustra¢ch&sryTbms s1mcéstmbfdhemd¢a1cra&m;kﬂﬁty
abEaéh %&fﬂ =§20, gggycles al&yfé J&é Mnna erials
hou cratc

r em)va creatl ng es an
defieltss $Hehteon Si dlpo&d@hﬂ@lne’t%d%ewﬁ e 3fq eff very

VLY | SROthY &S8YETEE DOWER)p&Rth @bk asiyeSppdased OM50 nm

di anmond particl es cannot produce a roughness of |ess
tPah MIRRT S kT Fot L i AR PSR B¥ons, Si C pol i shing
techni mﬁ@h@fe tuerme@mlﬁi@ad darduEdentt y5id ey SxEremely

substrat |sh|n ds kno Uni
FaPRs? cgﬂ%n? ?J %@ d%%%?l %%ﬂ%; gd%é%53|ve
p@brsalwgsnEhhbdarseknm@m Soepsobi shirg esbhigon tigpy result

r ardened zones generated by each polishing
fﬂvggﬁﬁgéﬁegthod uses abrasives based on di anond, 30

contalﬁhﬁg phFt 8l 83T 6icuberbAsHFY AR aMRERFEVE Prietich can
%ESB&C@DQ'bﬁEEh@ﬂeh@lyOﬂiQQSEQmQ@&EerBe widhgust creating

sg%ddggggégﬁgsaangtQggecgglOy néxéuégllshlng 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 reasons, SiC polishing techniques 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 particles of decreasing diameters.

French patent application No. 02/09869 dated 2™
Zugust 2002 describes a method employing a mixture of
abrasives (diamond/silica) that can produce roughness
compatible with mclecular bonding.

Technigues other than polishing exist to produce low
roughness: the majority therecf are based on bombarding

the surface with ions from a plasma (RIE) or a beam (for
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abrasi ves (di anond/silica) that can produce roughness
conpati ble with nol ecul ar bondi ng. 35 Techni ques ot her

than polishing exist to produce | ow roughness: the

majority thereof are based onszbonbarding the surface
with ions froma plasma (RIE) or a beam (for 3 exanple
gas cluster ion bean), a technique described in

U@xggggeoﬁéé492usgg95§oﬁeﬁgﬁhﬂUe§ arenfiqhot L estivsd in

e renoval rates, but the surface condition
i g 8998n09664PBughTheﬁeeE?FB&yqﬁﬁﬁ #Re patk t1REFETST (3R

5r§ﬁakagetﬁanaemobalSﬂa@ébedbuEhUEe thef&cé Scondiobbem s
devel o a_novel of treatin

PpEReh ooy Revdn Fagush; taky ety DEEH P RE, e

selir€enecanhhde heIHMOéthedther problemis to find a

T oG Bhsy  EALLRY: s 20 gkggf wl 1 PAY BLOUL 85841 4 G08vel
car bi d& TPt ms Fﬁa% can uce low rou and/ or
thathcdn0§rbdaeélag gufprépén@ngehb@aﬁurg@%EmPfh%ufl lm, in

Es%&aealgerate9§§ceﬁ cQEBQQESflihere is also a
rther lem. nanely. t a

treatlﬁngFFﬁﬁr Pﬁobé?FI&E|EP gFF?cﬁnmﬁﬁ?ﬁge%P ???%Elng

mmughsqamnppaeueeunam/gomghaﬁssarbnaéefabmy,othatesan
t han .15 a stro

A) _or r
ﬁﬁOdESﬁp WbFS“ﬁP&ﬁggpl?a gﬁ%§ﬁﬁgn28r%§%§%|ptlon
oéufﬁecuam&ntemDVEheraheew&tbnuprgv&désna serhbdhes or
pagﬁggkgg the surface of a wafer of material, the
conpr|3|na a steg of annealing in an
oxi di zF'hgrat Aesphepea LuRtBEBPPEPLHBI sAAHE Wi ER drvelop a

aﬁ@@abmeo@a@@eaemngzélmagtl@hegaeﬁlaauheldanlsbhuearblde
ge conbl n of 't hese t?ogste spcan pr odu

E1BRac kB hs GAPaBEOTBAE BEPPL cHF aF SFROTR T

cases ahaslﬂBcangsambmde(ATheramneaIrmg step Samms or 1 A
PLAduCe L aUghRgass, oty! 839,30 1LhagBlcal the order of
€ carried out
Desgcription of the invention

The invention provides a method of preparing the
surface of a wafer of material, the method comprising:

» a step of annealing in an oxidizing atmosphere;
e a step of polishing with an abrasive based on
particles of colloidal silica.

The combination of these two steps can produce a
satisfactory surface condition, in particular in the case
of silicon carbide.

The annealing step can produce roughness of less
than or of the order of 20 A rms. It can be carried out
at a temperature in the range 1100°C to 1300°C, for a
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 (SCl, SC2) type chemical cleaning step

may be carried out after the annealing step.
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at a tenperature in the range 1100C to 1300C, for a
period in the range 1.5 hours (h) to 2.5 h, for
exanpl e. After the annealing step, a surface

deoxi dation step may be carried out, for exanple of
the type enploying a 35 chem cal such as hydrofluoric
acid. In the case of ion etching, an RCA (SCl, SC2)

Hpe Cﬁ@l":llé&@in |f@ﬂlf4t9rp%|>@9n pIay hewald ied auciafd er

e an ing ste olis exa

oo Fondah: Sordh o coior o LEAT Y80 3 FR STt da

Spb]i.ﬁ:@haﬂ@l e 4&dD ﬁoteptﬂirﬁ@fmmm heaekd oixattrr?ag J%ngae s?q%gd
e rev r to

Eﬁyogyéh%%1e%?rdTE%%rng %@ipg%%ﬁﬂgp%%ﬁrrrgd out after

pol i shAngherﬁmaJexcalﬁﬁrelmm@emmrofb@oﬂltﬂeﬁﬁ put after

%gfkgﬂln A E&FO% g 8L Cl?ﬁiﬁk@ﬂl&&&aéféi@d out,

exanp e annealing step. 10 Brief 3
descr i ptiahl o C’Fhelclﬂ? RIS T HeFR AN HRP 1 faFrie

dbagr apsr obxReb1 8 Mb&gorappiee aithethtg‘ﬂi dtesb descri ption
of inplenentations of the invention 15 An

i mpl enentation is described below, relating to the
sBtriebndéaceiption L the nFideredoul d be recalled

that SiC, |s§§%@?g§r%§m%ﬁ§ffg gggi&{%%g;(a SI|IC 651 {9®ing

faces cons erent at on face
and a carbaprdaee)s. 20 Said thin filmis, for

exanpl e, obtained by a substrate fracture nmet hod
("Smart-Cut") such as that gescrrbed in t€e . Ny
aBgialtptedeaFFIRFEOBYO A I0PIAPRT R GHORFer b BRe gt DVeRtion
Firstlyn heglehégedtonh is desctttedUtebow sarelatimg to

eIl 26 O A0 A TRROLE o L STABL el oo
peheodsi@l fhearpoyer Imatepisl handhtsuaneeapbtrhgest epci haces
a@gﬂék@kéé@& 8?”8%9E§£gnEaQt &nggesiPESBHeﬁéc@faﬁaea
oraer o nmrns. e exanple or a device for
caprppngtace) .

Said thin film is, for example, obtained by a
substrate fracture methed (“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 to 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 is described in “Thermal and
Dopant Processes”, Chapter 4, Advanced Semiconductor
Fabrication Handbock, ICE, 1%98.

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

Subsequently, CMP (chemical-mechanical polishing) is
carried out, for example using an IC1000 pad (distributed

by RODEL, compressibility = 3%) and an abrasive based on
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30 out 'said annealing step is described in "Thernal
and Dopant Processes”, Chapter 4, Advanced

Sem conduct or Fabri cati on Handbook, |CE, 1998. The
treated surface can be deoxi dszed by chem ca
etching, for exanple using 10% hydrofluoric acid. 35
Subsequently, CMP (chenical -mechanical polishing) is

C%I%@ﬂ%@%t%liﬂéa exanmly ewy@l & aﬁ%ncssa)oocﬁ]gﬁ@cbartlcles
stripute Iessl DI
P ReT Vi b Sre ST Eh T of dioant et Sreaidmolti )

Lruéhxx)p&w:ec:pami:edaes 1:e$)HmF 1o a inisepsi Yy by weight of
@ascal seconds (nPs.s), nean particle size = 125
nm

ont ai ni ng 30% by wei ght of Si O2) 5 A polishing
head 1 potisiwmehedd Submtatehich the pubsitatiredd $o

%fgsh g B OMSéPthi?u{§ é&’ﬁ‘ﬂwf'ﬂwlelgﬁﬂge SIS Eﬁ:ﬂ'@.lre
|ng substrate 12 to be 'polished,

aiL% oS]éO‘pW a%e mojahahhn%o]ﬂ%% nt‘gh%a'aﬂa%tr%e 13U e

abeBSENEd | Sahdl] £CEE0a i PLALE hes head, afprnlﬁxmm epdd Ma A
a%3| de c%ntgdwt 18, Algressu e, 20

Sl e v o BT FSEH Pt T IR TES prpmpye
tmacarsi/d@ud:omxlu’shlag Dppresabtey , 2 € hend calnereetithg

I e Vi
sphpsa Bt aords pagbe sonpl bl st Ll aion .
PEBYLY ecat speib@leingt h roughness that enables it to

be useghd DnHo0H, %‘ﬁérhidfai"o@fp@ﬁir@j()ﬁsi(@ @q,aﬁ_»&ﬁﬁomc
epi faxy), and optional | fISO het er % "
AR e %%ncﬁlﬂr-%%n%. %WS%% hZ%l%&a%% %?*%W 97 % £he
tbipchedm of 4H type SiC (obtained by the "Smart-Cut”

oxi i ZPHG & HOEPRE e 12 h ARG gho i Biee il Aonness
f chabwedables uﬂ: ate Heowsedtfon yeod Z@uab%ﬂlzhomwpltaxy
foklevwed 8ycpobishipg, t BeasYpE 868a Yy WPso hetercepitaxy
(A1N, AlGaN or GaN on SiC).
In an example relating to a thin film of 4H type SiC
(obtained by the “Smart-Cut” method) :
¢ an annealing step was carried out in an
oxidizing atmosphere (2 h at 1150°C, for
example), followed by surface deoxidation in
10% HF;
¢ followed by polishing the surface by CMP.
Polishing was carried out under the following

conditions:

&
"o

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
to the head;
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Pol i shi.ng was carried out under the follow ng
conditions: using a rotating polishing plate onto

whi ch a - 30 polishing head had been applied, also
rotary, the speed of rotatiom 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. ksbaretpad boed was apphhed’ 8Hpiéortheohesad 6

t he pad used.was.a 'hard" I C10 ad. distribute

by RCDEL. wERERLBEr Ry P ht e R tias & Py TERFYBD Tope: oae 2
col | oi dal . sE’TOH. WIbhetpoti sbihgidaheswascd5 mi nutes

(mn) 3 L Dy : r hngss. Lhed. af t

polish?ﬁa ggghgpl?aegbﬁ?d@%go¥§3ﬁ%ﬁ$%§% Eﬁ%@f %%e%%i%ﬁn'
was caFfheedovghngsengbtieinnd zeftant epliahing avaporhrthe
bat-AfloprlQ m pytes. Table | bel ow summari zes the

results obtained for 10 thin, SiC filns, under,

di f f er EhP2&oRUPEPONRE. WRE | FRIF VAN Oklﬁn)lsmﬂng%%%lﬁ%nwater
et/ghhng 18202rapreanl £4150€, mihaees2h 3lon etching +30

m n/ 70 00L0, 583soft pad. anne ,
1150C, %‘%ﬁi@ %588?8‘?438%%‘“?%?%@% Anhear! 1sgE3pred for
mchAB0BRC100Lhe246dett dpffetrent: chdphiOngsbgl ansox

bAnnieat 1150C, 1. 12 tlimmer 2h + 1 ¢rIvet chi ngv6AnnepVI
1150C, 2. 54anneal i ng (nm)
1 None 5.02
2 Ton etching + 3.02
anneal 11E50°C,
time: 2h -
3 Ion etching + 30 min/70 UR 100/ | 0.583 | gsoft pad
anneal 1150°C, |rpm/0.75b |glansox
time: 2h
4 | Anneal 1150°C, |30 min/60 UR 100/ {1.246 | soft pad
time: 2h rpm/0.75kb |glansox
5 Anneal 1150°C, 1.12
time: 2h + ion
etching
6 Anneal 1150°C, 2.54 annealing
time: 2h sufficient to
reduce
roughness
7 Anneal 1300°(C, 1.64
time: 1lh
8 {Anneal 1150°C, |15 min/25 IC1000/ | 0.267 | Fairly slow
time: 2h rpm/0.6 b | syton speed of
rotation
9 | Anneal 1150°C, {30 min/60 ICi000/ | 0.101
time: 2h rpw/0.75 b | syton
10 | Anneal 1150°C, |15 min/6&0 IC1000/ | 0.155 | worn pad
time: 2h rpm/0.75 b | syton
11 | Anneal 1150¢°C, |15 min/60 IC1000/ {1 0.064 | new pad
time: 2h rpm/0.75 b | syton
TABLE I

In the table, column I indicates the test number and
column II showg the nature of the treatment carried out
prior to CMP polishing. Tests 2 and 3 underwent ion

~etching followed by annealing at 1150°C for two hours;
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time: 2hsufficient to reduce roughness 7Annea
1300C, 1.64 tine: |h 8Anneal 1150C, 15

-m n/ 251 CI 000/ 0. 267Fairly slow tine: 2hrpn 0.6

bsyt onspeed of rotation 9Anneal 1150C, 30
m n/ 601 C1000/ 0. 101 tinme: 2hrpm 0.75 bsyton 10Annea
1150C, 15 m n/ 601 Cl 000/ 0. 155worn pad tinme: 2hrpm 0. 75

beytopedd Anneal 160G doemdmt 604 £10004 D1 Noef neeww peso°C for

tinme:, 2hr 0,75 bsyton, TABLE 1.1n the table, columm I
|FH?C%?EggFE%li%g?gﬁﬂﬁb%?na%%Ch%QﬁUnn Il shows the

natureF@f t@@tér@atmemmdc@rtmeﬁbpnmnlywamneaknﬁgﬁat 1150°C

%#2Q%ng OJ§§t§a$ ? #1 went ion 15 etching

y anneal i hg A "for two hours; 7 for
test nCalutihel T F et vent t eiscomital 9y &RT 1900 Frg out CMP

tﬁ‘@lhgﬂﬁﬁgf OHIQé\'edchﬁ’atPcB‘neé}?lQé@g afFiol 1 4@ Sedsube and

0, only annealin 50C or. two hour S
carrleQOBE@? Evc%mﬁ%% ? @?V%EQt%% ndid dﬂ@gf%ﬁg
CahEYENGe oMl xEMP= . pollshlng time, rotation speed,
applie ress |V shoms the na e t
pad ang ?H@ gbgéﬁw%ér%¥% 5 eI ﬁ#g o&gr Q surface

ranghneﬁsSnmaSUOMQEQrs Oum} a Euwﬁace 10 area of 5
mcro $@H@s Wﬁm ' C8, SyAre shown in

col umm 'S tab oms at t conbi nati on of an
annealThgsst@%l¢o$h@m%dt%®tp%h@s%@%%}%%%ﬁ%%b%ﬁa%@laIIy

rsgﬂeslaﬂg geaﬂh98§§oﬁédtb§ panis@inél&amt@ub§§§nth@nly
r nn1£gg gégsggesé o?nthe 1%lt1a1 flf%(tes gsg éhan
8t @@yce g
2 nm rms (tests 3-5 and 7-11), 1.5 nm (tests 3-5, 8-11),
1 nm rms (tests 3, 8-11), 0.5 nm rmsg (tests 8-11), or
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
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.
Table II shows more detailed conditions concerning
tests n° 10 and 1l.
Test n° 10 was carried out using an “S1077 plate
while test n°® 11 was carried out using an “S126” plate.
Table II compares roughness using plates S126 and
S107.
Two types of measurement were carried out: scanning
a certain surface area {(column S, surface area indicated
in square micrometers (pm®) ), and point measurements
{column B, surface measurements indicated in um X um).
The last three columng show, in angstroms: :oughness
as a root mean sguare value (rms), mean roughness (Ra),

and maximum roughness (Rmax}
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1 nmrims (tests 3, 8-11), 0.5 nmrns (tests 8-11), or
0.1 nmrns (test 11). Thus, the invention can produce
a silicon carbide filmwth a roughness of |ess than
2 nmrnms, less than 20 1 nmgns, |less than 0.5 nm
rms, or less than 0.1 nmrns. Use of prior ion
etching, as in test n 3, also inproves this result.

The besle resulds appaarid orde oObt aidied addd 1@n arddCha00
pad and with a Syton V@g abrﬁflve ol ution. .25 Tab

\ S |
SRR YOTe CAEE TREPA Ghdl SRR AT S R nd
1=t H 11 irdestoh Adb@sIi Tatrhed@uimnisi ng an " S107"

Pl at €omplit L 8ok €6F AoddhiMBSs Cas 1hgd PLEtHS| iR @nandl2B07
PbPI€e | @D (Guf) CONPREEHm OUGNNESRs USANG M afkp [k _(X)
07 :hux. ) Iélﬁp_s Of ~TTEasSUr ggRt War@. £Ar 1 i|ets . 7

out: scamni a~c

r‘l’ﬂ1 i N _surface grea (cal S, 5
surface area indicated? -PnXsfQudrf’ i croneters (pnﬁigﬂ
and poin

Smeas o Smemt 5 (col unm B 1sBP f acd eabur ankht’s
indicated in pmx lam 3 251The | p3t38hreq tolamg 12.1
SHDYE 1 N[ angst - TOUGhNESS appazt ool |nEans squar e
val ue (r q)?ahggﬁsyghggn Ss éR@) o.&nd NExh N 3
roughness (Rmax) 8 The~v | tfed - ho$n§|n T1b e.l fg
rre

r
tests 10{and@m™ X Sr &&pectively co ond It 1 hosd %77
shown in{the third anfil.sexeath | Pngs of [Tabte 11| rhs
col um) . Conpari son of rOQ%?g§§%: sing plates S126° and
5107 PlateS (pm)B pnrns ( (A;Rnax (A) 51071 pm X

1 pn0. B0, mul tE Gslowh Lot e s gl es drficare that the

| Qﬂ@tl@é&-@élﬁﬁéGﬁ}(\}%ﬂ@i&gl@%l rda L6l PR fade that is

pn0. 370, 287 0,

0, 70. 340. 2 5 damx 5 fnﬂ 640. 529. 7
ready for epitaxy (“epilready”) on thin S

C films, uging a
rapid technique, which employs steps and machines that
are standard in microelectronics. The smoother the SiC
"surface and the lower its roughness, the better the
qgquality of the epitaxy, which can substantially increase
the yield of electronic components produced on the thin
film.

This surface preparation method of the invention,
comprising an annealing step followed by polishing, can
thus produce a good quality surface that is not rough and’
is smooth.

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

polvtype 6H oxr 3C SiC substrate.
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1.5 X 40.310.254.9 TABLE Il 5 The results shown in
these tables indicate that the nethod of the
i nvention can produce a-surface that is ready for
epitaxy ("epiready") on thin 8 C filnms, using a rapid
techni que, which enploys steps and nmachines that are
standard in mcroel ectronics. The snoother the SiC 10
sgffage and the | ower its roughness, the better the
qual ity of the_epitaxy, which can_subst ntial%
"hereabethenies: BTaboYLRf echt o LEEoRrBh et & bRk ed
o8il beot héairb{dé m tHéi se shivd acenpr £panat i on nmet hod of
the Lnvention, rjsi - [
a1 Bub iy ShorriRr B LR 40, SR EPEER SnEffere so e
qual teyredu¢acecudaness aotthougiranede ¢5 SheoratemThe
exanpl §%9;§ 8f POLYL ¥RengH BLE %ybégfééfv@aﬁa@@&rbn

u

given, but_the invention is also of application to a
20 poRyEipEeBPbregEigieasubstiGe. 9 CLAMS 1. A
met hod of preparing the surface of a wafer of silicon

carbjde, the nethod.conprising: .a step of, annealin .
B o Bt hS, Aec A EarEe (LB 1 22 P Siin 2SN 1ng
retghnesscatriaé sutfaceaofetperavaies; inatkeepamge 1000°C
pg#i§§b@gcmﬁth an abrasive based on particles of

col'l :

oldal silica. 2. A nethod according to claiml1, in
whi ch the annealing 10 step is carried out at a

t @PET At th8d | ActbeaiAgoeo 180094 1 0o3300Lim32, ALelDéh the
according to claiml or,claim2, in which

he
aRfRSH 9S?E%Pi%Sc%?FFéﬁdo%¥tf%?raapB?Fbaéihntﬂ%e range
rangetol®.4 h.to 2.5 h. 4. A nethod according to any
one of clains 1 to 3, further conprising, after the
anneal ing step, a step of deoxidation of the surface
of . ah REPhOSChgcSERingype any one of claims 1 to 3,

further comprising, after the annealing step, a step of
deoxidation of the surface or an RCA (SCl, SC2) type

chemical cleaning step in the case of ion etching.

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

deoxidation step is carried out in hydrofluoric acid.

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

step employs hydroflucric 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

gilica.
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20 chem cal cleaning step in the case of ion etching.

5. A method according to claim4, in which the

deoxi dation step is carried out in hydrofluoric acid.
25 6. A nethod according to any one of clains 1 to 5,
in which after polishing, a chem cal cleaning step is
carried out. 7. A nethod according to claim®6, in
mhich the cleaning 30 step enploys hydrofluoric acid.

t ho ccordi to_an recedi cl aj i n, whi.ch
che B ar P LS Eathd o e Fraredtad | Slfln M itlon
ng@hmdhanQOIdln@rrne@nguprmneul@gp@la$hinghhawmcﬁptatlng
poli shj i $.C [ to A YT, type

g{:I%l Jél%? §n ?]!é% 9%68%{0}5\%12% %d g)(;'c ing to any
pr ecedi ng cIa|n1 in which polishing is carried out

Wih A potiLshi Qgcgﬁégn%%@ttﬁg pﬁéc@diﬁéecléﬂuﬁ he}.lﬁaﬂgﬁch a
10 rpmto 100 A et according to t

p?E%%ﬁFﬁ@ thaf ¥ﬁnaﬁ.%hlabaﬁr%@sar%a¥nl%n%@?%h@@ e 1the
baslishindahead. applied to the polishing head. 10 12.

A method according to any preceding claim in which
polishing is carried out for a period in the range 15
mMaut Bsmebhdd ataorésng 180 dmyephededtndrdl agnt ol@nyhich

a§8ﬁfghﬂﬂ Lglaarffe&h+&@ £dp Q°$é§fb@91ﬁ3tﬁéfféﬁ§E0Ut
an | 1000 gpe pol I shing pad.

at2 oORHIRESE ot anyl prERieEFfg cl ai m further conpr|S|ng
an ion etching step.

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 claim, further

comprising an ion etching step.




