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1 METHOD OF DETERMINING A CENTRED POSITION OF A
SEMICONDUCTOR SUBSTRATE IN ,f\N ANNEALING FURNACE,
DEVICE FOR THE HEAT TREATMENT OF SEMICONDUCTOR
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semiconductor 15 substrate, for example to increase its strength or to
reduce structural defects induced by a production process. Referring to

GENBRAL ARG &leifdiPsemiconductor substrate 10 is placed, in

certain furnaces, horizontally on an annular retention support 20 shown in
a bottom view in Figure 1la and in a sectional side view in Figure 1b. 20

ThSURFaM datqriiamis B IRe 40 fofn et SANIRBLOSaRERRAddGIR tRybstrates.

annvigrSURRER WadheLoriasiezppsiforshgVwn sspsedirichest isUbesees on
la. If the substrate is %ff-centre ‘rlillative to the annular support, this heat

3 S IHARILRHERRG ARt Cth PO KR R ALY e fiEh e g tment.

structural defects in the substrate, for example defects of the slip line

T@/@ﬁr\ﬁé K |spt§ ﬁ[_oéﬁﬂpreferable for the substrate to be centred as closely

as possible onthe annular support before the heat treatment is started.
PRIOR ART 30 There are methods for qualitatively determining whether

the SW’?H%Z % %é%%%é@f%e égég&f gu%%t. Egéﬁéémpk%’ [Qesemicgnductor

substrate y be rotate a su t rotating relative to Its centre an

suhstrisrify ©Egpeiopicilgresat die ¢ fongtheoshigpeediese ritfedrhy halefects
Enﬂ@@%?@ﬁ%ﬁc%ﬂﬂéé@@g‘o‘j is used to determine whether the

substrate is incorrectly ‘ _ _
Referring to Figures 1a and 1b, a circular semiconductor substrate 10 is

placed, in certain furnaces, horizontally on an annular retention support 20
shown in a bottom view in Figure 1a and in a sectional side view in Figure 1b.

During a heat treatment, heat from the substrate 1 is dissipated in the
annular support 20 via the contact zone C, shown cross-hafched in Figure 1a.

If the substrate is off-cenire relative to the annuiar support, this heat
dissipation is asymmetrical, the resulting thermal gradients causing structural
defects in the substrate, for example defecis of the slip line type.

It is therefore preferable for the subsirate to be centred as closely as
possible on the annufar support before the heat treatment is started.

PRIOR ART

There are methods for qualitatively determining whether the substrate is
centred relative to the support.

For example, the substrate may be rotated on a support rotating relative
to its centre and the centring may be optically evaluated from the shape
described by the rotating substrate.

This method is used to determine whether the substrate is incorrectly
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2 placed, but provides no quantitative indication about the shift required
to position the substrate at the centre.of the support. The substrate must
therefore be moved by trial and error ih order to obtain the desired

centred positian. This method js therefore costly in terms qf time and is .
PIRGR <y DRECICRE R ARRT e A PR O PRk Uy red € postion
thevalusdtrgtéhatoffeetmiiite stiltbirateipelattyeTioctheudaiaost. b ntethedre be

includes a step of implanting species (for,example, boron or phasphorus)
S b e PR e s Qele Ly HR A e

surfadéiefriedhsubistthiercfordlertsty e dt tresitoh émdsamppiteddoviy precise.

subsirae.and el Ing Migration ?E%Eiu%ﬂ‘é%‘?%ﬁﬂ%ﬁiﬁ&%?%ﬁé‘ offset of the

electrical resistance measurement. migration of the Specfes provides
susraiafeltivioimbit ALIst the temperature symmetry during the heat

treatpg,AaifdRTHANISE Deing, dicaiivaiA{dhe eeritntPEN mple, boron or

substrate on the support. It is then possible to “15 centre the substrate on

PRRERNHYIY HARAGIR A tERIGENISHARNE HROEH UM AhpIsiRERBA osition on

thePeeies- ks the subsiFale is an expensive step to implement and requires
further specific equipment. SUMMARY OF THE INVENTION 20 The

object'6Kthd ReRhiisARE bk ARRIed AR IS HAF G Brothae dsmpryation
om%lmbh _ &g@@ﬁﬂ;ﬂ@myzﬁ_@ @?ﬁﬂ?’lﬁé&ﬁi&d@mﬂt e%ﬁntbiﬁ@wpose,

the | ntion pravides, .according to a first aspec method O .

oo EreE el T ahrabe SV R e e A et syt the
teampanaeaén funnaetey indarstartifigepdsitan iaamretentisaisufortwatbe being
f , t isi ing,steps; - heat t tof .
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thick é@é\‘?épetﬁ!é%@%%%m’%%%%%C’;ﬂt@%@“&%‘%‘?{ﬁi@ r&?\c&aienseve

the substrate, the position measurement points on the substrate
stegie) kppimeai@nd requires further specific equipment,

SUMMARY OF THE INVENTION

The object of the invention is to alleviate this drawback and to provide a simple
method for ceniring a substrate on an annuiar support.

For this purpose, the invention provides, according to a first aspect, a
method of determining a centred position of a semiconductor substrate placed in
an annealing furnace, in a starting position, on a retention support in the furnace,
the method comprising the foliowing steps:

- heat treatment of the substrate in its stariing position, the treatment resulting in
the formation of an oxide layer on the substrate;

- measurement of the thickness of the substrate at several points on the oxidized
surface of the subsirate, the position of the measurement poinis on the substrate
being known; and

- determination, on the basis of the measurement step and the starting position,
of a centred position of the substrate on the support.

The invention provides, according to a second aspect, a method of
calibrating a device for the heat treatment of semiconductor substrates, the
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- determination, on the basis of the measurement step and the starting
position, of a centred position of the sybstrate on the support. The
invention provides, according to a second aspect, a method of 35

q calibratinl%a device for the t}eat treatment of semi.congucttor substrates,
TS SRS R0 e Shs FOSRT s ClicRadug ok subsiales, on a
reteméore sermmoTisupp dut g eefuiing qay dhie pogi tiosmgsncean s sangpeisirgry unit,
. ory unit, .in ifioni a C |

R R e A AR Rl RS R b ARkt toning
a pastretervstdhedl tnpnes Aesnoiingnio thesiisthiog doanpimsitiyshetored in the

mihRMNgL GRS HRARICANG NG ARivaiRhARg Lshsubstrate on the

support in a starting position according to predetermined starting

- paritnaiags yadimcatibiRtT i aeipsbewRsHethcRrotiRIEHPRIAgA @ starting
pSBRRSSIAR RESRedinG 4% et anppskeladyention (o the test

substrate; 10 - determination of centrirgg parameters corresponding{to the

- GBRMERSELIRENTOR BlEResOLutgREERY - Aol BTNRScanRRGred position

adyRmRiesstHethe ety sMitelinediaibraingaifiosiaeeending to the
econd aspect of the invention is advantageously.iterative, all the steps of
(e GeTat grastion of

- HRGHBINBHPe MoSRIPERR A HABRIMG (O TBSPGRERD

thiheceelring rparaareters determined at each iteration being taken as

i sg,‘[t(r%lrrétling Bg{ﬁgwgt%rtﬁ iJ;or tgtraaneet ilt,gr%ti o8 é%cogding tff a third aspect, the
Tvention provi e A deRiceTor the Reat - treatmant of semiconductor

substfmeaaimmmngetmmmdﬂm@ @ ridte o A e EC2 @F Boe invention is
a&%ﬂ?é‘{;%%ﬂ?é] H?%!Fafﬁ\rfé][eéﬁrmér‘élg&stg%%eﬁ?eﬂiéﬁ%%%ﬁf@ﬁ%ét‘e%eéfééﬁ'{ding to

measu emen pOII’]tS.; and_- posmonlng means compr .a memc_)ry uni
a fneorimy pestiopinieiatonsteiReorripDadingr M piRstionstermined at each

i SURRIFALR ) AR SRR UTa A 3D BCIHALREOFROFILONNG R ARSI ate on the
support according to ﬁ_osmonmg parameters stored in the memory unit
and According to a third aspect, the invention provides a device for the heat

treatment of semiconductor substrates, comprising:
- a furnace with a retention support;
- 2 measurement unit for determining a thickness of the substrate at several
measurement points; and
- positioning means comprising:

a memory unit for storing positioning parameters corresponding to
positions of a substrate on the support,

an actuator for positioning a substrate on the support according to
positioning parameters stored in the memory unit and

a processing unit for determining, as a function of a starting position and
measurements by the measurement unit, a centred position and for determining
centring parameters from said centred position,

the memory unit being furthermore designed to sfore centring parameters
so that the actuator is able to position semiconductor substrates on the support
in the centred position.

The invention has many advantages.

The invention provides a simple way of determining a centred position of
a substrate on an annular support on the basis of a starting position and a heat
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a processing unit for determining, as a function of a starting position and
measurements by the measurement upit, a centred position and for
determining centring parameters from said centred position, 30 the

fr mg{rpor unit being furthermore designed to store centring parameters so
SR ‘actuator is able to position semiconductor substrates on the
supp®heimtententredposiices Thpdseditiotvhealibraly addantagder Tthe heat

trei%%%‘i%%? QMidRsAsmplgvay r8‘a§§%e Eﬂgﬂ&%{e"’c&e RS ﬂ%"&@%%f the
substrate on an annular support on the basis of a starfing position and a
sUhsitede sréaivecne aTee dnvidistisnral iy siakesr it possible to calibrate a

device for the heat treatment of substrates, so as to reduce the defects

induced by an offset of the substrates to be treated on the annular
PRESFINTS PRESENTAFIONFBREPIE FIGURES Other features, objects

and advantages of the invention will emerge from the following
descr@iﬁtion, which is purely illustrative and non-limiting and must be 10

read AtBBhfGAEHES W SRS b AdvanirafagY s ipnligtuiderems from
thdFoabiaaty cosemsmadwinen, ishawesaghrmatically maubstataitiyahd must be
annular support in a oé{%m view(fr%%jn a sectional side view respectively;
re?%iﬂh@&ﬁ%’%‘?%‘ 8PREMNE Bﬁ‘ﬂ'gl%s'f?a an annular support
- Riterdieds tegatmenthecaidiogrtoremtdubagivle wayveldohigierateding 2heubstrate
methods 15 according to the. first and secand aspects of the invention, in
P 91 ai? ?t 8 gti 0 iaee

on af annuldr suBpar Qitom view and in-a sectional side view r%%becﬁveiy;
ottom view and" in a séctional side view respectively; - Figtire 2¢ Shows,

- Sgcheamfiealiypdh2btebhoviesshapsdinelivenspdisis tn checoxide usresupport after

v b ording. o sible w. i in
e et A L R
agsfdingkadthgréirat andeaneanst aenaniingidae deveritppositisrpotiam view and

in%%ﬁ%ﬂ%@&é%%ﬁ@ﬁﬂ@@? to one possible way of implementing

the first aspect of the invention; _ _ _
- Figure 2¢ shows, schematically in a top view, measurement points on the oxide

layer covering a substrate according to one possible way of implemeniing the
first and second aspects of the invention;

- Figure 3 shows, in the form of a block diagram, a method of determining a
centred position of a semiconductor substrate according fo one possible way of
implementing the first aspect of the invention;

- Figure 4 shows, in the form of a block diagram, a method of calibrating a device
for the heat treatment of semiconductor substrates, in accordance with one
possible way of implementing the second aspect of the invention; and

- Figure 5 shows, in the form of a block diagram, a device for the heat treatment
of semiconductor substrates according to one possibie embodiment of the third
aspect of the invention. '

DETAILED DESCRIPTION

Referring to Figures 2a and 2b, the purpose of the method according to
the first aspect of the invention is to determine a centred position of a
semiconductor substrate 10 placed on a retention support 20 in an annealing
furnace.
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- Figure 4 shows, in the form of a block diagram, a method of calibrating a
device for the heat treatment of semiqgt)nductor substrates, in accordance
with one 25 possible way of implementing the second aspect of the

invention; and, Figure 5 shows, in the form of a blo iagram, a device for

b M B e S e ol
inendiadingepoeftitve fHird pakpeofiafdhrémadation 18AHRECBALEESS the support 20.

DES TION. Refarring to Fiqur a and 2h, the, purpose_of.the metho .

accoré?ntgqg%he ir§ %s%‘ébc?%%qt%s %ﬁ%%%i()an ?5% Ez%enrmi%réda%sér%?é‘:’ ' |ondP1 S
idpotfimh by disesntunddowe sebstatdrv@ptiioedsond letetsttbriosappist-2daped

' i itially,.t rate | e he
B T RS THARE Rl o S e Rt tendd

off-cdREETANEIE thitHEehtridof iriizogpaeceoding Riydhe Jdisihaspect of the
insehalAe R fRs] disnshars and 15 PRHRERHIEndsNHied tydisate 10 in its

centre. However, the invention is not limited to a disc-shaped 5 substrate,
SRANERERHLCMBrE generally to any plane substrate shape. Referring to

Figurerdsthe aieibed accrsding thtnefirsrasnrm oithe bMeBlRYer 11 on the

com[prises a first step S1 for heat treatment of the substrate 10 in its
S%ki’:?rt ﬁt& ﬂgsition P1. This treatment S1 results in the formation of an oxide
layer ih1tae thentEXkisobstiatenl@ntivthethentextof thaimvepgonidhentesmiood to

R e e P R A R
sUdwpdradie piveding loretitedesapt rapered @bendefibiothis terhprchisreely

imit dew. rather i ) stinction i q
pelon, Lo e L A R AR Frotuces

nisigort 20, and an upper surface on the opposite side from the lower

SUrfa‘?ﬁ?d%&ﬁf@f@%‘ﬁstﬂ%&é@%llﬁ%%éﬁwé‘e@%‘iﬁ%@éﬂﬁé‘&é’%‘? LB Pate 10,

the substrate 10.
in contact with the support 20, and an upper surface on the opposite side from

the lower surface. Preferably, the oxide layer 11 is located on the upper surface
of the substrate 10.

As shown in Figure 2b, the oxide iayer 11 has a thickness that varies,
most particularly at the point corresponding to the contact zone C between the
substrate 10 and the support 20. The heat dissipation in the support 20 slows
down the growth of the oxide layer 11. The variations in thickness of the layer 11
thus constitute an impression of the support 20 in contact with the lower surface
of the substrate 10. This impression is shown cross-hatched in Figure 2¢ (in a
top view).

The method according to the first aspect of the invention further includes
a step S2 of measuring the thickness of the substrate at several points on the
oxidized surface of the substrate, i.e. the layer 11.

The position of each measurement point relative to the support 20 is
known and predetermined. For exampie, a dotted circie concentric with the
support 20 is shown, constituting one possible distribution of the points for
measuring the thickness of the layer according to the first aspect of the
invention.

It may be seen in Figure 2¢ that this circle is partly located in the cross-
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20 As shown in Figure 2b, the oxide layer 11 has a thickness that varies,
most particularly at the point correspopding to the contact zone C between
the substrate 10 and the support 20, The heat dissipation in the support

0.slows down the growth of the oxide layer 11. The varjations i
SRRt TN O T DGreatL b P et of (RS g . the
méeasorgdcthickndss lawieh s emaeke? SrofHise sumsirekgiddlinth b ah fre ssidis isate is

5 C -hatchgd in Fi 2c (in a top view). The method according
off(? %ﬁﬁré%%%ﬁgﬁ o%%]gﬁ’;?\‘/%gﬁon further includes a step S2 of measuring
the thickiBES®f iihe clisstizaéching veeat yohiteven 2hecioxititied Binfadioofof the

i F‘eég#&ﬂ“&ﬁ%éeﬁﬁ*h%i'&e/ liddoAbANALRSHAN Q] ERGN .r?]r?e%ﬁﬂégﬁﬂ%nfmpression

oint relative to the support 20 Is known and predetermi

is eR@IMRSY aRTBNEHHRIe EOHiCERRIRSS tRORRIpoR 20earaRalien in thickness
USRI Ng ARe paseihlaigishiition phtheppiptsigr measuring the

thickness of the layer according to the first aspect of the invention. 35 It

may bESHIRKAGIIRSIRURADENS TRUNS R TG Iusey RliRELRsSser by any

cthhéicilﬂﬁhﬁwﬁ&iﬁbw&lli@hd»nﬂ _t?igm@é%lilaﬁi&ﬁiﬁ?ﬂﬁ’@ ayer j_l Is sm?]ller.hThus,
the asured thickness e smaller In this zone, Indi atlng 1 att e
ot e HOURCHOE BT Ao B G BY aEaNag! AEriming example.

Othresschaifthingtinaselyfshoses arschemagoifitistkaditorsf thes Sdnvragsionin the
of.th argr](Hlar.sug Prt on the oxidq layer 11, Inf%ct this im re sion _is not
context of ihe mg Bl?n. nst)amcu ar thven 5)!} coveé. e Imeasurement
very pronounced, but répresents more of a degradation in thickness
painifarostiicas nadsebdyreaxtiizinsapibp dtfro A Biginen2bnThetthitkamsscation WO
»dBgaAsLUe SNt may be carried out by ellipsometry or by any other suitable
means known to those skilled in the art. 10 The dotted circle in Figure 2c
is givéhehynmtyoor aeeelinitntpékeniivid. aeniet ebrifiguristiiporalso includes a

stE)PASEMAN RYBKLPOSIIATS A58 HRWRAAI D 1o 0ot Qldhtg position P1.

invention. In particular, the invention covers the measurement poin
oftRiaBny i afieeisRiRea g iz b PiesmintFiRALapieaspred 20.
2006[08)Z8geously, the determination of the position P2 comprises

predetermining a direction and sense of the offset from P1 and calculating the
amount of offset in the predetermined direction and sense.

To give a non-limiting example, the direction and sense of the offset from
P1 may be determined by the vector connecting the point where the measured
thickness is the greatest to the point where it is the smallest.

Advantageously, the amount of offset is determined as a function of the
thickness measured at several measurement points, preferably all of the
measurement points, for example by comparing the results of the measurement
with a predetermined modei.

The method according o the first aspect of the invention thus makes it
possible to quantitatively determine the shift to be made with respect to the
starting position P1 in order fo obtain a centred position P2 relative fo the
support 20.

Moreover, the steps of this method may be implemented for calibrating a
device used for the heat treatment of semiconducior substrates.

For this purpose, the invention provides, according to a second aspect, a
calibrating method as shown in Figure 4. The device intended to be calibrated is
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15 The method according to the first aspect of the invention also includes
a step S3, on the basis of the measurement step S2 and the starting
position P1, of determining a centred position P2 of the substrate 10 on

h 20. Ad ly, the determination, of the position P2
2 e P R0 AR Gt Ge 5 B SR G 11 ©f 2

bloalcdlatngnthie Z@wadunt of offset in the predetermined direction and

sens 0 give a non:limiting.exampl e direction and sense of.the ... .
offset Hrosm@% Crﬁavy%he'{g]eété%fr%lﬁeendﬁ%? t BeE VECIOT CORNEE |%Bstf%§ 58fn?05'tlonmg
sanher thsitre asiaithitickifess is thetgmbiatestupphe piininwhetaritds¢hd0. The

, t ined e
oI, T O BRI S, st

piRTRetaR BIY oRfite amestirtandnt prmalicfer dxeaitisieing acwpakiaietAe on the
sUBBHIE Y Heesneasus meationiHybRreARIRFRIRedIRAdSl in e MRIARAY unit 42.

according to the first aspect of the invention thus makes it possible to

quantita@VaRaeteARTREINY SfthE 58FREHeASREESHdbardnyR e includes a

stSRH0LPRRB MAJnEOmsiar dartale T epntied asHinn NP irelativerdd dgosition
support 20. Moreover, the steps of this method may be implemented for
P LA HEIHB B URE BTG e RBS RRIIRE R B Seiconductor

subsfraate%'i’épr imbapﬂmobsat tt}ethfw?aigoawrwides,ﬂa@amdiag Hﬁ@ording to the
.35 calibrating met in Figure 4. The device
AR D VSR 7 T R s R SR e o7 femory
uméﬁtiﬁm,&sbomaymmaécﬁamitq@ardwicatkrdiagmmﬁatﬁ_igmgtﬂoﬂ hisisievice, as will
bg‘"géghelr f&rqﬂc%éog 98%%%%3@8%5 %q fghpﬁé%og}%ethod g&rameiers

semiconductor substrates 10°0n a retention suppo IN a furnace
datesdgositivhigg meeseitamriiedenmemory 42, designed to store

positippingpasaineters fhinanthafacualhal sanabie el pRSIHQNIRGE, further

substrate 10 on the support 20 according to positioning parameters PP

inglyetas idetRmBmers earied rasiipetRedtit épirigdoiresiers i the method

adShRh it ypetiaglaciudesa SRR mRPtPIREispnGalsshayBstale Tiso o
on the support 20 in a starting position )

step S4 of determining centring parameters PP2 corresponding to the centred

position P2, _

The measurements are carried out by a measurement unit 60 of the
device according to the third aspect of the invention. The unit 60 transmits the
measurements {o a processing unit 50 of the device, configured to determine, as
a function of the starting position P1 of the test substrate T and the transmitied
measuraments, the cenired position P2 and deduce therefrom the ceniring
parameters PP2.

The method according to the second aspect of the invention further
includes a step of storing these parameters PP2 in the memory unit 42. The test
substrate T is then taken off the support 20 and removed from the annealing
furnace 30.

The substrates to be treated will then be positioned in the position P2 in
the furnace, which is thus calibrated for a heat treatment in which the
temperature asymmeitries due to an off-centre position of the substrates on the
support 20 are reduced.

The position P2 thus obtained according fo the invention is centred to one
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10 P1 according to predetermined starting parameters PP1. This step is

carried out by the actuator 41 of the dgvice according to the third aspect

of the invention, The parameters PP1 are prestored in the memory unit

42. These may be default parameters, parameters set by a user, or, as ,
i S BN G i AR E REERO R OGP It 1 ERRdape Secording
to pheasaeiend dspdetasfrine droantioa mrecedinapipdatiansddmnthéthedvith a new

ccording. to the second aspect of the invention fur i -

oA PR RS R e Rt L i bopingn

accotdiggrertie thstasihest ettledingitidhacstew rabespiestrafetTe andntion is
= SRBBITRG L AEIR AN LRI CRAARAELS BPLFETRSPANINGdR the

the centred 20 position P2. The measurements are carried out

ceniLrarRMetah celerinagelichadierfi® lreatng £spew desheubstrate

is NYEUAn JHheMpik B, transmits the measurements to a processing unit
50 of the device, configured to determine, as a function of the starting

positibiP et festisiBstraig irosh @ are i niftdi o SRfOASrBRRSHs Of the
inlkeientsed posidien 3 aoedriee (PRIGERIA bieiteiFng PRERASIERredth of
PP2. The method according to the second aspect of the invention further
2 TRUITBBYS: step of storing these parameters PP2 in the memory unit 42.
The test substrate T is then taken off the support 20 and removed from
the annealing 30 furnace 30. The substrates to be treated will then be
positioned in the position P2 in the furnace, which is thus calibrated for a
heat treatment in which the temperature asymmetries due to an off-centre
position of the substrates on the support 20 are reduced. 35 The position
P2 thus obtained according to the invention is centred to one 8 tenth of a
millimetre. For greater precision in this position, the method according to
the second aspect of the invention may be applied a second time with a
new test substrate, taking as starting position the determined centring
position. In general, the method according to the second aspect of the
invention is
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5 advantageously iterative, the starting parameters for one iteration being
the centring parameters determined ip the preceding iteration. A new test
substrate is used at each iteration. Two iterations of the method

according to the second aspect of§] ' W@%ntlon are sufficient for obtaining
a precision of the order of one hun f 10 a millimetre. 9 CLAIMS 1.
Method of determining a centred position of a semiconductor substrate

1. (10) R}la(fﬁg %9?5%3"[%” ﬂémgecr‘?tr@é)) b’éﬂ@%a%'s“g %ﬁ%‘t Qn(gl}gtoc}ns%bstrate

5 reten ion su urnace C aracterize com
(Wepﬂamﬂmg aepennneangeﬁxmene(ﬁ@)of thess iistibig (QQ;rTnpirrs (P1), on a

S he, f
re?é Qgﬁ%&:ﬁ? c()(%b%e s stratfm%é&( PREPREIBdhR, ?ﬁ@?tilp%&%?ises the

OXI e laye 10); 10 - measurement (S2) of
follsnitne Sedtsthe substrate at several points on the oxidized surface of the

- pldbstiaiehenrosiiiongf the r@.@@%%@%b@n@@%&@%.@%&%Hem) the

known; and - determination (S3), on the basis of the measurement s
tre BN SRFUHE BRI (BT SRR SN (] )onhéhe Substrate
@qbstrate (10) on the support (20). 15 2. Method of calibrating a device
00% for the heat trzgtment of semiconductor %lé%ﬁbstrates the devic

BB USRISiAG AN e} T P b [EBiiaeisr LetRgis on the
oXiteah sureieatisriseipRodtae) ithe fogidca (Fohdheqmsitioningtinpeaits on the
40%? risin a L memory unit (42), 20 intended to store positioning
S ﬁ) i 8 egn@, and 4R %ctuator (41) capable of positioning a substrate
cﬁemmmmlamsupﬁa}t @O)imbaaimgftﬁrpoeﬁmmgnmhaﬁege(@ll? Bhgtiredtarting

oBIRETETON B SR RO NP A NI ogor 01
test substrate (T) on the support (20) 25 in a starting posmon (P1)

2 accorging, ko predeteipiagd Stasting RA@metes (RBL)ithe  heat treatment of

semiconductor substrates, the device (100) comprising means (40) for

positioning semiconductor substrates (10) on a retention support (20) in a

furnace (30), the positioning means (40) comprising a memory unit (42),

intended to store positioning parameters (PP), and an actuator {(41) capable of

positioning a substrate (10) on the support (20} according to positioning

parameters (PP) siored in the memory unit (42), the method being characterized

in that it comprises the following steps:

- positioning (S0) by the actuator (41) of a test substrate (T) on the support (20)

in a starting position (P1) according to predetermined starting parameters (PP1),

- application of the steps of the method of determining a cenired position {P2)

according to Claim 1 to the test substrate (T);

- determination (S4) of centring parameters (PP2) corresponding to the centred

position (P2) of the {est substrate (T); and

- storage (S5) of the centring parameters (PP2) in the memory unit (42).

3. Calibrating method according to the preceding claim, in which all the
steps of the method are repeated according to a given number of iterations, the
centring parameters (PP2) determined at each iteration being taken as starting

parameters (PP1) for the next iteration.
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- application of the steps of the method of determining a centred position
(P2) according to Claim 1 to the test ghbstrate (T); - determination (S4) of
centring parameters (PP2) corresponding to the centred position (P2) of
the test substrate (T); and 30 - storage (S5) of the centring parameters
(PP2) in the memory unit (42). 3. Calibrating method according to the
4 precdoivirelain@dn fohichealhtfe Segisreithemethadarduecipeatetsirates (10),
ordir agi n of iterations, the centring parameters (PP2)
C%gf;iecrtr%lhe(? éﬁ&%ﬁ%t%%ﬁﬁoﬁggéing taken as starting 35 parameters (PP1)
- doiuihe erex8ievdtion. rete dti@esitep O3 Gor the heat treatment of
- 56 éﬁ‘i%i @Sﬁ f6PhERARNRIZEAHR IRALY AMRLISES; 't%;t (10) at
urnace (30) with a retention support (20); 5 - a measurement unit ?60 ?o
seyaEThimaAgHeMeR &S4nds i@ Gubstrate (10) at several measurement

- PRISHRRRE RAHEqRIBIIBeARZAAP) comprising: a memory unit (42) for
storing positioning parameters (PP) corresponding to positions of a

substParRSHRORE Bt [2D5e0NchRRSEABING PAdMRIS R ATy Sorresponding

to(sggfﬁr,gt%(é;pé %ﬂﬁbﬁ;ﬁ@gﬂ@{h@%ﬁé@@gmm to po_sitioni_ng( 5|oda)rameters
stored in the memary unit (42) and a processing unit or
detorR P BLES ROUGr o SEAAG (T (D S/ miblferFRES™ (20)

aduyotiaena easgrstivent d pikieo)s @ ce(RrRdgosition (R2)ramider deiteraining
centring parameters (PP2) from ead cenired position (B2} 45 he MEHAion
unit (5‘2%’ t())elnsgs%u%huer%%re esigried to Utte cenatrlng parameaters )O

(Fsb) thatithecacstuatve (i )ls divte tepesittonssdmicdn@i¢iar cemistratpegiion (P2)

afd ttQPdSé{EH%Tﬁ@L%EH%&EQ@%&%@ﬂgF(E)z?rom said centred position (P2),

the memory unit (42) being furthermore designed to store centring
parameters (PP2) so that the actuator (41) is able to position semiconductor
substrates (10) on the support (20) in the centred position (P2).



