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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 SeO! subsirate, especially a SeQl 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 SeOtl 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.
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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" em™ZeV™") 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 tayer and
the BOX. Such defects in turn generate a high Dit and a low charge mobility.



accel erates the process. However, carrying out oxide
di ssolution too rapidly can lead to a Sed substrate

with interface defects, with high Dit val ues ( /1%
WOAB4I60 1 1013 cm 2eV-1) because of a hi gHFCT/52008/051801

di ssolution rate. Indeed, a3drawback associated to
di ssolution rates which are too high is the
generation of defects remaining at the interface

bet ween the working | ayer and the BOX. Such defects

b b IEATERE Ay HBRoR el metiod R BanTRRhkpalpeo

sibstratedy @atingna thind boréed coxade ®iitho thvk Dit valissaghd fhl?h} charge
Se@ substrates having a thin buried oxide with Tow

mpbiityyal ues and hi gh charge nobility. It is specified

tﬁlqgsﬂétl\h t?a&fgxtglstext a Iow Dt val ue means abDt

| ower cm ZeV-1; - a high char nmobility
neaaﬁouaDnhm!wnmbsla@Wldwethn tH (Sﬁée\t Vs 1.
Furtherrmre the invention ainms at nmanufacturing such

hi g highatharge siahility SAs0EEERAIIRMaPI Nighst Han B caa Vs .
WBi Cerifdre rtaeomﬁg . nahﬁéfattr%ﬁ&%mmgaﬁ%% ﬁ gg?ﬁahaﬁtyogeo:

process. vention al ns
substrates mithgibird bDried aoxitie: ndvilgehaxdng lobtained dheresthfaugh a fast

. .Su tr es with thin buried oxi de which have

d'gﬁgﬁ@bﬁ ‘t di ssol ution processes and subsequentl|y
CARbatHe irﬁrbﬂt‘ oraeimsledt %qbwmywreﬁmﬂr%gogab@ lellSQndi @Wa@el mobility
val ues and hlgh charge mobilit his end

values; &7t SeR 8H Wﬁfeﬁr"ﬂm thin b&’”ﬁﬁt(ﬁ@‘é\e M}'Cmﬁﬁw é@ﬂ@fﬁ%’@ fast
digs%lm SPoRaLEE San té?.lb%eh?%ﬁl rf’“cfdn?ﬂno t&face a&%‘ectP which

Strate conprising: - wor K ng ayer
camproonisertove Dieraluesrahdchigh chmatger imab{liy); - a support

| Y30 B0 e o BV RO BB gt -
SE0IMBlib<t=76 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 manufaciuring 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 inierface quality of
said substrate and decrease its Dit value.

The invention also proposes a method for improving the interface quality of a
Se0l substrate with a thin buried oxide layer, which has undergone an oxide
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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:
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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 measuremenis 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 SeCl control sample
with the same Si layer 11 thicknesses, but which have not undergone
dissolution freatment.

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 A.sec"'._ 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.
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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 SeQl 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 SeQOl 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.
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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 SiOp
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) — SiOzs) + 2.CoHy(g) + 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.
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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 aiso 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"% em’
26V Indeed, the invention allows the manufacturing of SeOl substrates with a
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for producing Sed substrates 1 having an UTBOX | ayer
12 with low Dit value, neaning |ower than 1.1012 CM 2
eV-1. Indeed, the inventioglgilisgows the manufacturing

of Sed substrates with a WD 2009/ 104060

PCT/ 1 B2008/ 051801 9 thin buried oxide but also a thin
wbrethgd | fay srgnufasturing ehSeé soksitated|1s ythuaitbim buried oxide,

. . not lead to satisfactory results
Sa&%%@%%%q%ézgﬁﬁ’z's ality of the interface between the
wor Xi figh | aingl Japetd (1 e rRéde | Ay ongheri meeat sémidopductor

al so wel | adapted for producing Sed substrates, which
mateRialBt hi gh charge nobility, that is to say higher

th . Finally the invention can be al so
ot SRt

oxi de di ssol ution, where by

app4 @fini Airiedrmade l‘%/eat('IZ)ﬁbeWehahe,wmlngl hayeogad the support
i sl and(s) of buried layer is/are thinned down by the
layerssol uti on step. In this case, the product obtained

2% i€ mdthéd Ce%gggibgti on step, is a patterned Sed

strate. ] 104060 PCT/ | B2008/ 051801 10
G aa marufadibting stépof mannfeamediate el Sabistratebbavingea buried

ook i B BPSBRE 1 oS RSHAALS s ipor
oide M, sem conductor material(s); - a support |ayer;

and - a thin buried oxide |ayer (122 bet ween the )
wor & disgolutiga stemel said byiipg epdde layget!2) 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 {0 increase the electrical interface
quality of said substrate and decrease its Dit value.

2. Method for improving the interface quality of a SeQl substrate with a thin
buried oxide layer, which has undergone an oxide dissolution treatment,
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 iayer, in order to
increase the electrical interface quality of said substrate and decrease its Dit

value.



said nmethod conprising: - a manufacturing step of an

internmedi ate Sed substrate having a buried oxide

| ayer with a thickness greater than a thickness
W&’eé??’@d“l”or said thin buried oxide |ayer; - ETAB2008/051801

di ssol ution step of said butied oxide [ayer (12) in

order to formtherewith said thin buried oxide |ayer;

characterized in that the method conprises after said

di ssolution step an oxidation step of said substrate

el B8 acagrfe M TR T or s R hetEiehifen M'aL ko e
oxigationobtepathe oxiddtion |tenperathred i Botmpeise® riatweenh ay1@0°C and
in order to increase the electrical interface quality

1%0°Cai d substrate and decrease its Dit value. 2.
Met hod for inproving the interface quality of a Sed
substrate with a thin buried oxide |ayer, which has
vhddethodecaarding teavly etdbims drio By duxtheseharacterized in that said

charact.eri.zed .in that the, nethod. c ri ses an
oXGRIRIER € Sitrel L B BRI LY es: Ty an
oxi di zed | ayer on the substrate, and an oxi de

mgration step for diffusi ng at least a part of said
o3 Methpg,pecording iRyany RECIABTK g 3 AiFther charasierizeds that said

oii%‘%@f%t?pﬁé‘&aﬁgﬁ%‘i i‘cﬁ%sé{fgx‘ag{ Affrgyal 1ty of said

S e an ecrease | vz:[\ ie. WD 2009/ 104060

PCT/ 1 B2008/ 051801 11 3. Method according to claim1

fuyrther.ch ter] in that. dyring,t L
%Mo ASpisi g 18 QBT B 8 chuiabiarizee i Bt (RS apication step
ishgt vRieB dekRfioAnPeatine?@Cwhith iYRidnes deear i t%ﬁnﬂé?at%?éfd below

of claims 1 to 3, further characterized in that sai
9¥XCelati on step is carried out for less than 30

m nutes. 5. Method according to any of clains 1 to 3,
further characterized in that said oxidation step is
carMethddoadcording | te She tpgracedngichiime chafactddigeaoith that after the

l.aim1 h [ [ h h
ogig g&%bgﬁotg?té%tﬁ{em, acf{ea%’tre%tr%reﬁ tlsegzérZr% cln?t Eﬂ gtte%ﬁp%rature
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.



I's an oxi de deposition treatnent, which is carried out

at a tenperature below 900C. 7. Method according to
“Uh%dd? g &5ding claim characterized in that afg&ipbfd€osisor
oXIl eposition treatnment, a heat treatnment is

carried out at a ten‘peraturle'z conpri sing between 1100C
and 1150C. 8. Method according to any of clains 6 or

7, characterized in that the oxide deposition

treatnment is a chem cal vapour deposition treatnent, a

| DIV NIERBE WU RordiRg 1 Gily é‘faﬂﬁ@%red@&ﬁgldlalﬁﬁ ichaaidigiYed ANthat
atom c | ayer deposition treatnent, | asma

the waalingdaysidirios 0 theapddatianegiepiis tmnﬂetrrtfeaﬁ AM. 9,
Met hod according to the preceding claim characterized
in that the oxide deposition treatnment is a |ow
pt 2 Metthed cdutardiag tamumf ihepprecediog ctlaufrm; mbatacterized in that

B RSB S, SR ROLP TR R I0ERlan ) o dnenbufegoxce
lafet © 9, characterized in that a deoxidation step is

arried out after the oxidation treatment. WO
2009/ 104060 PCT/ | 82008/ 051801 12 11. Method according

P00 RRUSSSAY R GETERELRY MAELARe Wioang

cléifg) eBarddterizeldn tnat itt2Dit Melub dslloaer dhat mga%craﬁw of the
precedi ng clainms, characterized in that the
di ssolution step is mainly performed on | ocal
"?4 af%“%%c&frdh EtoDie ﬁ%c@éin@eclaﬂn@yﬁﬁherl§har§%@rlzed in that its
nuft act ured %a net h according to any of the
ch&rgeﬁmhﬂgy l&:lhlghﬁst aﬁrﬁﬂoa@’ﬂéVB-zed inthat its Dit val ue
is lower than 1.1012 cm 2eV-1. 14. Sed according to
the preceding claim further characterized in that its
charge nobility is higher than 500 cn®/Vs.



