Oxidation after oxide dissolution The invention relates to a method for manufacturing a Se01
substrate (Semiconductor On Insulator) with a thin buried oxide and with a low Dit value, said
substrate coOM{p2MINGI4866hin working layer made from one or more semicof{UkABRIPHOSIRI(S); a
support layer; and a thin oxide layer between the working layer and the support layer; said method
comprising:  a manufacturing step of an intermediate Se01 substrate having a buried oxide layer with
a thickness greater than a thickness desired for said thin buried oxide layer; a dissolution step of
said buried oxide layer in order to form therewith said thin buried oxide layer. The invention applies
more particularly to the manufacturigg fefasilattbcBRige WiksaidiBR X (Ultra Thin Buried Oxide)
layer. And more generally UTBOX Subsiraies represent a particularly advantageous application of the
invention. The invention also concerns a Se01 substrate, especially a Se01 substrate with a thin

buried oxide, heydngrR JARShINFERRAES QYaUIYHEIRENINBH Py IRMCKME Oh e ReiBRAEON
concerns in Eartlpular Se01 substrates with a thin buried oxide that have undergone an oxide

dissolution f dyeien{IBrINSH Be5) CUHRBAE R PIUHRSHORIERNRREVIME tRe! RWeHE c@Bifality of such
Se01 substeaigss b SLHk TpaPasig:; understood in this text as a substrate comprising:  a thin

working layer made from one or more semiconductor material(s), such as silicon,
- a thin working layer made from one or more semiconductor material(s);

- a support layer; and

- athin oxide layer between the working layer and the support layer;

said method comprising:

- a manufacturing step of an intermediate SeOl substrate having a buried
oxide layer with a thickness greater than a thickness desired for said thin buried
oxide layer;

- a dissolution step of said buried oxide layer in order to form therewith said
thin buried oxide layer.

The invention applies more particularly to the manufacturing of SeOl
substrates with a UTBOX (Ultra Thin Buried Oxide) layer. And more generally
UTBOX substrates represent a particularly advantageous application of the
invention.

The invention also concerns a SeOl substrate, especially a SeOl substrate
with a thin buried oxide, having a good interface quality determined by a low
value of Dit.

The invention concerns in particular SeOl substrates with a thin buried oxide
that have undergone an oxide dissolution treatment. The invention also
concerns a method for improving the interface quality of such SeOl substrates.

A SeOl substrate is understood in this text as a substrate comprising:

- a thin working layer made from one or more semiconductor material(s),
such as silicon,

- a support layer, and

- a buried oxide (BOX) layer between the working layer and the support
layer.



a support layer, and a buried oxide (BOX) layer between the working layer and the support layer.

In this text, a thin buried oxide layer is understood as a BOX layer having a thickness which is less
than 100 nn\VO 2B10#PeRis text, an ultra thin buried oxide (UTBOX) layer iPGHIBAOSAS ¥881a BOX
layer having a thickness which is less than 50 nm. A UTBOX layer is therefore a thin BOX of a specific
type. A Se01l substrate with a thin buried oxide is understood in this text as a Se01 substrate
comprising an ultra thin buried oxide layer. A Dit value of a Se01 substrate with a thin buried oxide is
representative of the electrical quality of the substrate. The Dit is related to the interface trap density. It

characterizes {Rei{edaeeLRINaaTRE SRiidngyayes aREdRRIBHIad exisieleyRier agiSgRL. In this

text "interface quality” of a Se01 substrate shall mean the quality as characterized by the Dit, and/or
the charge HsNBEOWEEEDCE tossrthanr iR Mterface between the working layer and the BOX layer.

A known techrigs TAMAIGREBCHH 10Gr28%h SrPRIEPEI T FEX PriRY R (dRuhaissuass axide

dissolution treatment of the BOX layer of a Se01 substrate. During such treatment, the dissolution, by

diffusion, thRSHGYEMBIYHRIRY) IRIRNESS WAShigHeas &haR peldi A wheH EROKoIRYSS 18yer of the
Se01 is thinhersfdhés e aRAICRIOX GINPesiasiiedyBCORISEDE sligsatdtionpdr ameler H(aigrpsphere,

temperature, pressure...) in order to accelerate the dissolution of the oxide. Such acceleration can also

sometimes B¥9ReiPLNARRLOGN BRI IfdoRTAIREREHIREYRte SRRIPHERg PRttt Y Ntion is

usually seeparearpaiapge, as it accelerates the process. However, carrying out oxide dissolution
too rapidly can lead to a SeQ1 substrate with interface defects, with high Dit values (higher than e.qg.

1.1013 cm-2e¥: Bib¥ehifs 0t Degh sbtiiaie it thineuted axdi it kereseRRER issolution
rates whichtpge dascitighl igihaitgenenios MAriRSISTHINBINIRG Rl Hied NG TiReeiriMERRN g working
layer and the BOX. Such defects in turn generate a high Dit and a low charge mobility.

density. It characterizes the interface between the working layer and the buried

oxide layer of the SeOl. In this text “interface quality” of a SeOl substrate shall

mean the quality as characterized by the Dit, and/or the charge mobility,

observed at or near the interface between the working layer and the BOX layer.

A known technique for manufacturing SeOl substrates with a thin buried
oxide implies an oxide dissolution treatment of the BOX layer of a SeOl
substrate. During such treatment, the dissolution, by diffusion, throughout the
working layer can reach high rates, especially when the working layer of the
SeOl is thin.

In this technique it can be desired to control the dissolution parameters
(atmosphere, temperature, pressure...) in order to accelerate the dissolution of
the oxide. Such acceleration can also sometimes be the result of a somewhat
uncontrolled dissolution.

Such accelerated dissolution is usually seen as an advantage, as it
accelerates the process.

However, carrying out oxide dissolution too rapidly can lead to a SeOl
substrate with interface defects, with high Dit values (higher than e.g.
1.10" cm?eV™") because of a high dissolution rate.

Indeed, a drawback associated to dissolution rates which are too high is the
generation of defects remaining at the interface between the working layer and
the BOX. Such defects in turn generate a high Dit and a low charge mobility.



3 Itis an object of the invention to provide a method for manufacturing Se01 substrates having a thin
buried oxide with low Dit values and high charge mobility. It is specified that in this text : a low Dit
value mean¥8 B¢ ¢han 1.1012 creeV-1; a high charge mobility mearRCa/ERASOPMYIility higher
than 500 cm2.Vs-1. Furthermore the invention aims at manufacturing such high quality Se01
substrates with thin buried oxide while having obtained them through a fast dissolution process.

Also, the invention aims at allowing restoring good Dit and charge mobility values for Se01 substrates
with thin buried oxide which have undergone fast dissolution processes and subsequently contain

interface defeqisavhi¢bERBPEIIE B RIbNAYIT AN SHRARE BIokiiuTadieths sabithe present
invention provides a method for manufacturing a Se01 substrate with a thin buried oxide, said

substrate cSHIPHERSS ARG KNG 1 QHEIEH PR Y IEM DN nitiFevadigR o cigin&RaTaRs): a

support Iayﬁﬁ'ognﬁiy_a thin buried oxide layer between the working layer and the support layer; said
method comprising : a manufacturing step of an intermediate Se01 substrate having a buried oxide
layer with a thitkpSeSefieddhatdn i iekbess desired for said thin buried oxide layer;

- alow Dit value means a Dit lower than 1.10"?cm2eV™";

- a high charge mobility means a charge mobility higher than 500 cm2.Vs™".

Furthermore the invention aims at manufacturing such high quality SeOl
substrates with thin buried oxide while having obtained them through a fast
dissolution process.

Also, the invention aims at allowing restoring good Dit and charge mobility
values for SeOl substrates with thin buried oxide which have undergone fast
dissolution processes and subsequently contain interface defects which
compromise low Dit values and high charge mobility.

To this end, the present invention provides a method for manufacturing a
SeOl substrate with a thin buried oxide, said substrate comprising:

- a thin working layer made from one or more semiconductor material(s);

- a support layer; and

- a thin buried oxide layer between the working layer and the support layer;

said method comprising :

- a manufacturing step of an intermediate SeOl substrate having a buried
oxide layer with a thickness greater than a thickness desired for said thin buried
oxide layer;

a dissolution step of said buried oxide layer in order to form therewith said
thin buried oxide layer

characterized in that the method comprises after said dissolution step an
oxidation step of said substrate for creating an oxidized layer on the substrate,
and an oxide migration step for diffusing at least a part of said oxide layer
through the working layer, in order to increase the electrical interface quality of
said substrate and decrease its Dit value.

The invention also proposes a method for improving the interface quality of a
SeOl substrate with a thin buried oxide layer, which has undergone an oxide



a dissolution step of said buried oxide layer in order to form therewith said thin buried oxide layer
characterized in that the method comprises after said dissolution step an oxidation step of said
substrate foV&r@aiYPHebxidized layer on the substrate, and an oxide migrBGdABES A #itfusing at
least a part of said oxide layer through the working 4ayer, in order to increase the electrical interface
guality of said substrate and decrease its Dit value. The invention also proposes a method for
improving the interface quality of a Se01 substrate with a thin buried oxide layer, which has undergone
an oxide 4 dissolution treatment, characterized in that the method comprises an oxidation step of said

substrate fofigseitshaReatifized InaneriteguURsaleHRNhameu ¢o migration sterifytifusing at

least a part of said oxide layer through the working layer, in order to increase the electrical interface

quality of s&tPRUPSEAIE aHB IR iRk e BN dafiit OBIdRaFtRKEE RONhRiBHEH S8 ith methods
are the folloyyiag: riigrago e RYdaiAirRISAES QRSP IpMPesaldT8iRIE0BRIISeHdRWesa 1100C

and 1150C, said oxidation step is carried out for less than 30 minutes, said oxidation step is carried

out for less WRIKPIMIAYESs, It OBl8HalR NGEsAREA AN ReE A tbeasen AvRlini @f iSR % ried out at
a temperatyigpReigw 808G eabasthrORe grosition treatment, a heat treatment is carried out at a

temperature C%Tee‘rei?rig tt))SEVXSﬁqlrlnllt?r?gC a%r;])dec%tgg‘%hch methods are the following:

- during the oxidation step the oxidation temperature is comprised between
1100°C and 1150°C,

- said oxidation step is carried out for less than 30 minutes,

- said oxidation step is carried out for less than 2 minutes,

- the oxidation step is an oxide deposition treatment, which is carried out at a
temperature below 900°C,

- after the oxide deposition treatment, a heat treatment is carried out at a
temperature comprising between 1100°C and 1150°C,

- the oxide deposition treatment is a chemical vapour deposition treatment, a
low pressure chemical vapour deposition treatment, an atomic layer
deposition treatment, or a plasma enhanced chemical vapour deposition
treatment,

- the oxide deposition treatment is a low pressure chemical vapour deposition
treatment, wherein tetraethylorthosilicate is used as a precursor,

- a deoxidation step is carried out after the oxidation treatment,

- the working layer prior to the oxidation step is thinner than 55 nm,

- the dissolution step is mainly performed on local island(s) of the buried oxide
layer.

The invention also proposes a SeOl manufactured using such a method,
characterized in that its Dit value is lower than 1.10">cm?eV™'. Among others
such SeOl has a charge mobility higher than 500 cm?/Vs.

Other features, objects and advantages of the invention shall be understood
in greater detail in reading the following description, which is illustrated by the

following figures:



the oxide deposition treatment is a chemical vapour deposition treatment, a low pressure chemical
vapour deposition treatment, an atomic layer deposition treatment, or a plasma enhanced chemical
vapour depdsfigitiiisent, the oxide deposition treatment is a low press®ETARAIR eI ¥abour
deposition treatment, wherein tetraethylorthosilicatg is used as a precursor, a deoxidation step is
carried out after the oxidation treatment, the working layer prior to the oxidation step is thinner than 55
nm, the dissolution step is mainly performed on local island(s) of the buried oxide layer. The
invention also proposes a Se01 manufactured using such a method, characterized in that its Dit value

is lower than 1. 11 2£Hi%e i labiBrepareiessauehiSadramarshaiga aabtitr&iatvesdnap-500

cm2Ns. Other features, objects and advantages of the invention shall be understood in greater detail
in reading th&QSidwin 8aSEIRMER [SvhASFRCIALRE H HFaRY BRKNHPiRRFELO FgRM@Eans a table
gathering e|g¢ddedlinaramelsnaggiracted from PseudoMOSFET measurements, associated with Se01
having dissolution treatment under different conditions; ~ figure 2 is a graph showing the evolution of

the Dit associatd@¥6ea%is02 FAIRY ShHIKIRGIBRIRYBIUEER PEALNL a3SeFAiEfbiPA REBLX
dissolution rrigiRPtamestsbhnaibsorissplutionteatmasta function of the BOX dissolution

rate obtained during the dissolution treatment;

- figure 3 shows schematically the evolution at the BOX interface during an
oxide dissolution treatment;

- figure 4 shows schematically the results of an oxidation step according to
the embodiments of the invention (thicknesses of different layers are not to
scale).

As mentioned above, during an oxide dissolution treatment, the thinner the
working layer 11 is, the higher the dissolution rate is. Figure 1 thus illustrates
that for a SOI substrate 1 when the working layer 11 (here in silicon) is thinner
than
55 nm, the dissolution rate becomes high (over 0.06 A/sec).

Figure 2 exhibits the fact that high Dit values can be due to a high dissolution
rate.

In this figure:

e square symbols refer to Dit measurements on SeOl samples having
undergone oxide dissolution treatment and having Si working layers 11 of
different thicknesses,

¢ and diamond symbols refer to Dit measurements on SeOl control sample
with the same Si layer 11 thicknesses, but which have not undergone
dissolution treatment.

This figure shows that SeOl samples that did not undergo an oxide
dissolution treatment exhibit lower Dit values than those that did, when the
working layer 11 thickness is sufficiently thin (thinner than 550 A) to involve a
dissolution rate above 0.06 Asec”. For a dissolution rate under
0.06 A.sec”, the Dit values are similar for SeOl samples that did and did not

undergo an oxide dissolution treatment.



figure 3 shows schematically the evolution at the BOX interface during an oxide dissolution treatment;
figure 4 shows schematically the results of an oxidation step according to the embodiments of the
invention (tMRABEEEMYdifferent layers are not to scale). As mentioned E6dVB200%Hd84h oxide
dissolution treatment, the thinner the working layerd.1 is, the higher the dissolution rate is. Figure 1
thus illustrates that for a SO1 substrate 1 when the working layer 11 (here in silicon) is thinner than 55
nm, the dissolution rate becomes high (over 0.06 A/sec). Figure 2 exhibits the fact that high Dit
values can be due to a high dissolution rate. In this figure:  square symbols refer to Dit

measurementss\gm@g@%twﬁlq@@@/ ing db%gﬁfée&ﬁﬂi? disselution traatment aeravipgt Si working
layers 11 of different thicknesses, d diamond symbols refer to Dit measurements on Se01 control

sample witiARG<aRaISh HinEHAeR RRYRE 06 METHRG aYar JaRb TREcRU R O S8 atment.

This figure ghiaws thaiove81 HRERIes 83k Hdreh nedsT aseanupid ©igsaligm eatment exhibit lower
Dit values than those that did, when the WorkinE layer 11 thickness is sufficiently thin (thinner than 550

A) to involve alQiQESRItISHTIRECYBANE B ORI SUbsiatgR JoruBSReaR MR PbBRRI&.E the Dit

values are giifHani9bored sxmele thaiAikgumdiduidaacsariaiRsdrsbrselatiphdragment. 6
As illustrated in figure 3, durinT%q}{he oxide dissolution treatment carried out ion a Se01 1, the interface

between th@RBAIRY 19y 2 ERTAHRBANHRIY %R IRYEINLSBRSves. This results in a thinning of the

buried oxide layepd dxidation step of said substrate for creating an oxidized layer 13 on the
substrate,

e and an oxide migration step for diffusing at least a part of said oxide
layer 13 through the working layer 11, thereby curing the interface between the
working layer 11 and the BOX layer 12, in order to increase the electrical
interface quality of said substrate and decrease its Dit value.

The oxidation treatment of the present invention is important because the
oxide dissolution leads to deficiency of oxygen near the interface of the
substrate with thin buried oxide, and therefore to high Dit values and low charge
mobility.

The oxidation step and the oxide migration step are either successive or
simultaneous.

In a first embodiment of the invention, an oxidation step is carried out in an
oxidizing atmosphere at a temperature between 1100°C and 1150°C during
30 min maximum, preferably between 10 to 30 min.

Such oxidation oxidizes an upper layer 13 of the working layer 11 of the
SeOl as shown in figure 4. The thickness of the oxidized upper layer is in
maximum about 70 nm.

The first embodiment of the invention is well suited for SeOl substrates with a
working layer 11 which is thick enough for providing material to be oxidized and
still offering some thickness in the SeOl working layer after oxidation. Typically,
this first embodiment is well adapted to SeOl having a working layer which has
an initial thickness lying between 70 nm and 120 nm.

The thickness of the oxidized layer 13 typically is under 70 nm.



In order to improve the Dit of Se01 substrates 1 - especially Se01 substrates with thin buried oxide 12
- having undergone an oxide dissolution the invention proposes to add after dissolution the following
steps: an oXN@HWH e bf said substrate for creating an oxidized layer 13 BAEAB280%8¥4H, and an
oxide migration step for diffusing at least a part of said oxide layer 13 through the working layer 11,
thereby curing the interface between the working layer 11 and the BOX layer 12, in order to increase
the electrical interface quality of said substrate and decrease its Dit value. The oxidation treatment of
the present invention is important because the oxide dissolution leads to deficiency of oxygen near the

interface of th%éé@ﬁ‘i'iﬁbewi‘é‘ seicobiariehBstiimericbingrefprastaibia ntRit yRissRNSHVisharge
mobility. The oxidation step and the oxide migration step are either successive or simultaneous. In a

first embodERtYPEE GRIBIRIBH RAPikiHERER &g PN 4 BELTRRXIKRMIHMASHIIER at a
temperaturqyRtWeRIirkL O GraRLHRD G g BRI BT e TeTakly (BrpeeUH t 30 min.

Such oxidation oxidizes an upper layer 13 of the working layer 11 of the Se01 as shown in figure 4.
The thicknd¥SHBRORRIiPEMBSIET R IGARIbaMEm B QPRI ARG tik iRraSsHtRuifent of the

invention ispyallgted for Se01 substrates with a working layer 11 which is thick enough for providing
material to be oxidized and still offering some thickness in the Se01 working layer after oxidation.
Typically, this fif§ SRS ARR TS MANAISPHS (5 SEOHERNIRG LivBRkitPEL & XGRICH IRILRS initial
thickness Iysripgvagar/P1nm and 120 nm. The thickness of the oxidized layer 13 typically is under

70 nm. 7 According to a second embodiment of the invention, the oxidation step is a RTO-type
treatment (RaECAYSEn O QA LRIOLARS d8 SharsTgBRRcIpHER: HWigh z?'?‘?atﬂ%ﬁm‘?ﬁ&e%ng

temperaturengRHBSSO6: THB- bxidigc@ ppErtisgds PEieraldy sehRedveah bL086hanthlidaBec. The
operating ti[c,nheoi/%/r!eiﬁsfig&g tX\.IO minutes.

The second embodiment of the invention is well suited for treating SeOl
substrate with a working layer having an initial thickness which can be as small
as 50 nm.

In a third embodiment of the invention, an oxide deposition treatment is
carried out as the oxidation step at a temperature lower than 900°C. After the
formation of the oxide layer 13, a heat treatment is performed at a temperature
comprised between 1100°C and 1150°C during 10 to 30 min in an oxidizing
atmosphere.

This oxide deposition treatment can be for example a chemical vapour
deposition (CVD) treatment, a low pressure chemical vapour deposition (LP
CVD), an atomic layer deposition (ALD), or a plasma enhanced chemical
vapour deposition (PECVD).

For example, in the case where the oxide layer 12 is a silicon dioxide SiO2
layer, a LP CVD can be carried out, using tetraethylorthosilicate (TEOS) as
precursor. TEOS is introduces into the chemical vapour deposition reactor in a
gaseous state. Temperature and pressure used result in a TEOS
decomposition:

Si(OC2Hs)4(g) — SiO2s) + 2.CoHyg) + 2.CH3CH20H g
The silicon dioxide deposits onto the working layer 11.
This treatment leads to an oxide layer 13 deposition onto the working layer

as shown in figure 4.



The RTO-type treatment results in an oxidation of an upper layer 13 of the working layer 11. Because
the oxidation time is shorter than in the first embodiment, the thickness of the oxidized upper layer 13
is less than 8@ ARAH«Mematically shown in figure 4. The second embodiEABAO#HESKE0ENtION is
well suited for treating Se01 substrate with a workirgg layer having an initial thickness which can be as
small as 50 nm. In a third embodiment of the invention, an oxide deposition treatment is carried out
as the oxidation step at a temperature lower than 900C. After the formation of the oxide layer 13, a
heat treatment is performed at a temperature comprised between 1100C and 1150C during 10 to 30

min in an oxidimngmtm@%eh%rﬁboahﬁe%detﬁsp@&i@%d@é@émﬂﬁ&%}@eiéoraewl%&%wical

vapour deposition (CVD) treatment, a low pressure chemical vapour deposition (LP CVD), an atomic

layer deposHiBIPRIDIE & AN RIMLRITOH BnatbitapvabSyaepRRtbR (PRUENED Pas-6PExample, in

the case W@(@rﬁbﬁa@ﬁ*ﬁ@r@yer 12 is a silicon dioxide Si0O2 layer, a LP CVD can be carried out, using
EOS)

tetraethylorthosilicate S) as precursor. TEOS is introduces into the chemical vapour deposition
reactor in a gafe8li<LERRRd iMeRERr NAFKIRg PhrAigE FeTIRE AR W@@E@@%c&ﬁ&b&i%:

Si(0C2H5) 495> RAYS B GRYJ&iPntyPaEbB GHRARGbMNe lispntaovdewaRpRsjE-onfo the
working layer 11. This treatment leads to an oxide layer 13 deposition onto the working layer as
shown in fitt¥2 18 thé, IRiFHRSE BRIWEGMERVETEBRdRNRE hinfoSh IS LId e P etk gEs"
atmospherejor an atmosphere of a mixture of oxygen and a neutral gas (for example argon). In all
embodiments, working at high temperatures}%ranging from 1100C to 1150C) leads to oxygen migration

(via diffusion) tHISUGRASENBrRIHYRPELNTE FBRRTACHIRO el AR L GARDRAWRE SPRMPETRY 11 and the

buried oxidealgmeBdX interface prior to oxide dissolution and after. Such curing eliminates
“dangling bonds” and thereby reduces the amount of interface defects.

The high temperature is required to have enough energy for the curing of the
interface and to reach an equilibrium at the interface. This equilibrium
corresponds to a reduction in dangling bonds at the interface due to a molecular
rearrangement after the treatment. These “dangling bonds” are a missing bond
of an atom (here an atom of the material of the working layer) in the crystalline
lattice. They are created at the BOX interface during the oxide dissolution
treatment.

A curing of the interface is therefore equivalent to a filling in of oxide
deficiencies.

The less the duration of the oxidation step is, the less the working layer is
oxidized. The applied thermal parameters (duration and temperature) depend
on the necessity of the interface curing but also of the thickness of the working
layer which can be consumed during the oxidation step.

In the first and third embodiments of the invention, the oxidation treatment is
followed by a deoxidation step of about 10 minutes. Such deoxidation step is
carried out for example through an HF treatment. The deoxidation step is
carried out for eliminating the oxide layer remaining on the UTBOX substrate 1
after the curing step is applied.

The invention is particularly well adapted for producing SeOl substrates 1
having an UTBOX layer 12 with low Dit value, meaning lower than 1.10" cm’
eV, Indeed, the invention allows the manufacturing of SeOl substrates with a



This leads to a curing of this interface and of the region between the working layer/BOX interface prior
to oxide dissolution and after. Such curing eliminates "dangling bonds" and thereby reduces the
amount of iEH¥e/HEedts. The high temperature is required to have endSJHBHEERF189the curing
of the interface and to reach an equilibrium at the interface. This equilibrium corresponds to a
reduction in dangling bonds at the interface due to a molecular rearrangement after the treatment.
These "dangling bonds" are a missing bond of an atom (here an atom of the material of the working
layer) in the crystalline lattice. They are created at the BOX interface during the oxide dissolution
treatment. th‘?nCHUﬂgd)Bméé%ﬁf%%tﬁﬁfﬁf%ﬁﬁgiYﬁi@P,t toraiiipe imofgeifte disisiansies. The
less the duration of the oxidation step is, the less the working layer is oxidized. The applied thermal

parametersi{8aFRREH 4¥¢%eRte dPoepisfadAthdertissS8neetRBhiEea st 2inghiftelso of the

thickness ofrieracsihRalarar W igdgandga ransyard faippiegxidation step.  In the first and third
embodiments of the invention, the oxidation treatment is followed by a deoxidation step of about 10

minutes. SuchdBoEYEIIPStdD RITArMEd RATBie dRTp Iy esléeiga feBaaIRS THE oxidation
step is carrigghmyit mgﬁlgﬁg]@@mélbqig),(iq%tngwggpq&,q@agm@heﬂ@@%ﬁ%vgbstrate 1 after the curing

step is applied. . The invention is particularly well adapted for produci\%g Se01 substrates 1 having an
11§

UTBOX layer T2#tn 136/ IBYEMAIRR GRRRF i Sevrnrlirt 10 1088 eride\dissplatien, HaeiR Bition allows
the manUfaﬁkﬁﬁiﬁ?@ét@ﬂ%%ﬁg“ﬁﬂ@éﬁ%c&tmWi%’cﬁﬂi@%hé(ﬂ%ﬂ BuRBIWYayEngsjayer, for
ide di

which the oxide dissolution treatment does not lead to satisfactory results concerning the quality of the

interface befEEAROWRRING $0iSs2HURR Hersth i erse e rrRdhfdPiig] feadPied for
producing $R&doruisrstes, IhighatdhittiaEot Ratgstiaebility, that is to say higher than 500

cm2.Vs-1. Finally the invention can be also applied to local oxide dissolution, where by appropriate
masking at the surface, mainly local island(s) of buried layer is/are thinned down by the dissolution
step. In this case, the product obtained after the dissolution step, is a patterned Se01 substrate.



10 Claims 1. Method for manufacturing a Se01 substrate (1 ) with a thin buried oxide, said substrate
comprising: - a thin working layer (11 ) made froer one or more semiconductor material(s); - a support
layer; and - a thin buried oxide layer (12) between the working layer and the support layer; said method
comprising: - a manufacturing step of an intermediate Se01 substrate having a buried oxide layer
with a thickness greater than a thickness desired ggugaig thin buried oxide layer; - a dissolution step
of said buried oxide layer (12) in order to form therewith said thin buried oxide layer; characterized in
that the method comprises after said dissolution step an oxidation step of said substrate for creating an

oxidized layer. ({2xieouther Subsilirde uafithon S¥ide snlesates stepimhdiffusing aiderskri®asard said oxide

layer through the working layer, in order to increase the electrical interface quality of said substrate and
decrease its DPSERIE. COMALHH for improving the interface quality of a Se01 substrate with a thin buried

oxide layer, which hag unglerg@iriag exige dissolutipagiEfrom one or more semiconductor
material(s);

- a support layer; and

- a thin buried oxide layer (12) between the working layer and the support
layer;

said method comprising:

- a manufacturing step of an intermediate SeOl substrate having a buried
oxide layer with a thickness greater than a thickness desired for said thin buried
oxide layer;

- a dissolution step of said buried oxide layer (12) in order to form
therewith said thin buried oxide layer;

characterized in that the method comprises after said dissolution step an
oxidation step of said substrate for creating an oxidized layer (13) on the
substrate, and an oxide migration step for diffusing at least a part of said oxide
layer through the working layer, in order to increase the electrical interface quality

of said substrate and decrease its Dit value.

2. Method for improving the interface quality of a SeOl substrate with a thin
buried oxide layer, which has undergone an oxide dissolution step,
characterized in that the method comprises an oxidation step of said substrate
for creating an oxidized layer on the substrate, and an oxide migration step for
diffusing at least a part of said oxide layer through the working layer, in order to
increase the electrical interface quality of said substrate and decrease its Dit

value.



characterized in that the method comprises an oxidation step of said substrate for creating an oxidized
layer on the substrate, and an oxide migration step for diffusing at least a part of said oxide layer
through the WOKIRY1IRAPMEP, in order to increase the electrical interface quality ©¥/4B2808(13¢8Hte and
decrease its Dit value. 3. Method according to claim 1 or 2, further characterized in that during the
oxidation step the oxidation temperature is comprised between 1100C and 1150C. 4. Method
according to any of claims 1 to 3, further characterized in that said oxidation step is carried out for less
than 30 minutes. 5. Method according to any of claims 1 to 3, further characterized in that said

oxidation step 3s RiifRA ULGFIRRS thadimngies; fuRhbMetneiREERAIAIRRIBLARY he

characterized in that the oxidation step is an oxide deposition treatment, which is carried out at a
temperatur@VERNPICHEL the \itaBHL 8RR iR iBreCEmiis ikt tesAcldMEG iPitht after the
oxide depogitigp-ireatment, a heat treatment is carried out at a temperature comprising between
1100C and 1150C. 8. Method according to any of claims 6 or 7, characterized in that the oxide
deposition treatment is a chemical vapour deposition treatment, a low pressure chemical vapour

deposition treafmaathad atadrgilRy & daRQsiEpmisatme Bl faFtAdHbA™ ereliReerH ehamisal vapour
deposition treatment. 9. Method according to the preceding claim, characterized in that the oxide

deposition PRGN MePisCBrESS PEIRE fRapot #ion treatment, wherein
tetraethylorthosilicate is used as a precursor. 10. Method according to any of claims 4 or 6 to 9,

characterized in that a deoxidation step is carried out after the oxidation treatment. 12
5. Method according to any of claims 1 to 3, further characterized in that said

oxidation step is carried out for less than 2 minutes.

6. Method according to claim 1 or 2, characterized in that the oxidation step
is an oxide deposition treatment, which is carried out at a temperature below
900°C.

7. Method according to the preceding claim, characterized in that after the
oxide deposition treatment, a heat treatment is carried out at a temperature
comprising between 1100°C and 1150°C.

8. Method according to any of claims 6 or 7, characterized in that the oxide
deposition treatment is a chemical vapour deposition treatment, a low pressure
chemical vapour deposition treatment, an atomic layer deposition treatment, or

a plasma enhanced chemical vapour deposition treatment.

9. Method according to the preceding claim, characterized in that the oxide
deposition treatment is a low pressure chemical vapour deposition treatment,

wherein tetraethylorthosilicate is used as a precursor.

10. Method according to any of claims 4 or 6 to 9, characterized in that a
deoxidation step is carried out after the oxidation treatment.



11. Method according to any of the preceding claims, characterized in that the working layer prior to
the oxidation step is thinner than 55 nm. 12. Method according to any of the preceding claims,
characterizé¥Qr2082d es¢issolution step is mainly performed on local island®CSY/#BASH5HEH oxide
layer. 13. Se01 manufactured using a method acgprding to any of the preceding claims,
characterized in that its Dit value is lower than 1.1012creeV1. 14. Se01 according to the preceding
claim, further characterized in that its charge mobility is higher than 500 cm2Ns.

11. Method according to any of the preceding claims, characterized in that

the working layer prior to the oxidation step is thinner than 55 nm.

12. Method according to any of the preceding claims, characterized in that
the dissolution step is mainly performed on local island(s) of the buried oxide

layer.

13. SeOl manufactured using a method according to any of the preceding

claims, characterized in that its Dit value is lower than 1.10">cm™2eV".

14. SeOl according to the preceding claim, further characterized in that its

charge mobility is higher than 500 cm?/Vs.





