1 TREATMENT OF SEMICONDUCTOR WAFERS Field of the invention
and prior art The present invention relates to treating or cleaning the
surface of a wafer in the form of a thin sheet having on its surface a layer
of semiconductor material (e.g. silicon (Si) or silicon-germanium (SiGe))
termed the "useful layer”, and constituting a medium from which large

quantitiopaf e MPENSRLE: (&g ohtegrates sirguit cells or discrete devices)

can be produced. One known technique for fabricating such wafers is the
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Ing 2uriage fhroughyvih Implagiato has taken lace g the sypnort
S0I (silicon cn insulator) wafer, for example. An
example of carrying out the Smart Cut® technique applied
to the production of S80I wafers is described in United
Sstates patent US-A-5 374 564 or in the article by
A.J. Auberton-Hervé et al entitled “Why Can Smart-Cut
Change the Future of Microelectronics?”, Int Journal of
High Speed Electronics and Systems, Vol 10, No 1, 2000, P
131-146. In general, the Smart Cut® technique consists
in implanting atomic species into an implantation zone
beneath the face of a semiconductor wafer (e.g. Si or
S5iGe), in bringing the face of the wafer that has
undergone implantation into intimate contact with a
support substrate, and in cleaving the wafer at the
implantation zone to transfer the portion of the wafer
that is located between the implantation zone and the
surface through which implantation has taken place onto
the support substrate.

Thus, a structure (e.g. SOI structure) is obtained
having a layer that has been transferred onto one face of
a support substrate. After cleavage and transfer, the
surface of the transferred layer is treated to remove
part of the thickness of the implanted layer and to
reduce the roughness of said cleavage surface. Examples
of such treatments are described in United States patent
application US 2004/115905 and International patent



Thus, a structure (e.g. SOI structure) is obtained having a layer that has
been transferred onto one face of a support substrate. After cleavage and
transfer, the surface of the transferred layer is treated to. remove part of
the thickness of the implanted layer and to? reduce the roughness of said
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surface of the layer and abrasive particles for
mechanically attacking said surface, and a washing step,
generally using deionized water {(DIW}. Thereafter, a
cleaning step is carried out, consisting in treating the
wafers with cleaning solutions.

To clean the surfaces of wafers having a surface
layer of semiconductor material, it is known to use a
standard treatment known as “RCA” (because it was
developed by Radio Corporation of America) and which
comprises:

a first cleaning step using an SC1 solution
{(Standard Clean 1) (or APM, Ammonium-Hydrogen Peroxide
Mixture); containing ammonium hydroxide (NH40H}, hydrogen
peroxide (Hz0:2), and deionized water (H,0);

a second cleaning step using an SC2 solution
(Standard Clean 2) (or (HPM, Hydrochloric Peroxide
Mixture); containing hydrochloric acid (HCl), hydrogen
peroxide (H:0.}, and deionized water.

The first solution, SCl, generally used in the range
506°C to 80°C, is principally intended to remove particles
isolated on the surface of the wafer and particles buried
close to the surface, as well as to render the surface
hydrophilic.

The second solution, SC2, generally used in the

range 70°C to 90°C, is principally intended to remove
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developed by Radio Corporation of America) and which comprises: a first
cleaning step using an SC1 solution (Standard Clean 1) (or APM,
Ammonium-Hydrogen Peroxide Mixture); containing ammonium
hydroxide (NH40H), hydrogen peroxideyH202), and deionized water
(H20); a second cleaning step using an SC2 solution (Standard Clean 2)
(or (HPM, Hydrochloric Peroxide Mixture); containing hydrochloric acid
(HELp hydfoger perdide 13200 ahd tefortAePWatet STRe fifst oRitiohne
S@ds generallyised in therange: 506:t080G: ds-prineipallyl intentesl. to
remove patficles. isolat t urface of icles bugi
close to ?r%alt sﬁi?éée, %gvggl)?gg %o?sfen%égr 'theg %%}?’g@fﬁ@grggﬁ& %%’eéSg
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principatheintendeditesemdver3 ahetallicicohtarhinatian thatdasdiecome
deposited on.the, wafersurface. in particular by forpying ehlorides Far thin .
structures, i.e. structures such as SOI structures havmlg a semiconductor

udetufthydr8fs thickress of 16ss fiahfbout 1008 AL SIF*dekey —n°
densites-have beénbbservedin thelfifalproduacts (ide: Laftérsfingl the

sagificial oxidationhwhich-exceggdhe acceptabie kmifs ki defectg are
defeets in the O%ct%/gesegig%duct%rflager. of the SOl structyre that 10,
exténd from the surface gfsalg(laayer rigﬁtllnto the” buried oxid’enléyer; their
presshces can bégebaaled bytarelr presence can be revealed by a

ring pattern after treating the S0I structure with
~hydrofluoric acid (HF). The HF defect density observed
for certain wafers may be as high as 15 defects per
sguare centimeter (Cm?}, while Tthe recommended limit value
is typically of the order of (.5 defects per cm’, or even
less than 0.1 defects per cm? .
HF defects are considered to be “destructive”

defects for wafers, since they render them non viable
{unacceptable guality) for subseguent treatments, in

particular for component formation.

Summary of the invention

fmpodiments of the invention seek to provide a
technical solution for lavers of semiconductor material
that have undergene a chemical-mechanical polishing step
and an RCA cleaning step which can reduce the influence
of said treatments on the emergence of HF defects, in
particular during subseguent treatments, and as a result
can reduce the HF defect density in said lavers,.

In accordance with a first aspect of the present
invention, there 1s provided a method of treating a wafer
having at least a surface laver of a semiconductor
material, which comprises subjecting the surface of the
surface layer to a chemical-mechanical polishing step,

conducting an intermediate step of cleaning the surface
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ring pattern after treating the SOI structure with hydrofluoric acid (HF).
The HF defect density observed for certain wafers may be as high as 15
defects per 15 square centimeter (cm2), while the recommended limit
value is typically of the order of 0.5 defects per cm2, or even less than
0.1 defects per cm2. HF defects are considered to be "destructive”
defects for wafers, since they render them non viable 20 (unacceptable
oality) forssiibsegaerEtredtntehts SH sartidulat fof ceRigonent fotmatipnan
Summasy of therinvertion Embedimentsiafihe inventipp seek o provide a
2> Jeahoicalsolufion fariayeys o seaieanduglal matenak ANAVE ¢,
undergone a chemical-mechanical polishing step and an RCA cleaning
steF Which eary feduce the infignteof 4l treatmEnts orfthe dmeéfgence
of I defects; yre particutar during subsequenttceatments, iand-asadesult
Oraniedycedog He defect density said layers: In gocordane pilha

first aspecf of the_present invention, there is provided a method of treati"ngE
awafeh havifg at tdastastials 1dyeror dSEmicoRdictdor Hatetiaf ot of
whickieomprises sabjeoting thelsurfageiofthe 35 surfacedayertocatment of
chemigalimechanical polishing step, - conducting an-iptermediate step: of
cé%aenéqq%the s%réace 3a of the surface layer of semiconductor material

using an “dc1 sofition under concentration and temperature conditions

that allow the emergence of defects in the surface layer to be reduced
compared with a similar
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5 surface layer which has not undergone the intermediate cleaning step,
and thereafter subjecting the surface layer to an RCA cleaning step,
wherein a reduced amount of HF defects are obtained compared to the
same treatment of a similar surface layér but without the intermediate 10
cleaning step. Q As is described in detail below, the Applicant has
determined that the HF defect density emerging during subsequent
treatments (e.g. sacrificial oxida-ion) is 5 much lower in a surface layer

that hasigndergane an: irkermediatetclédning step, intaceobganiceanith thes s
inyention thanyin-a similay Jayer thathas natyndergone said step(ie; ng
having only undergone the polishing step and the’'RCA cleaning stejp
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defects, diRihg Subseqhénttpdatfiehts Sucie a9 dufing thirtidg by ing step
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ammoamimmhbydroxide NHGOEYs4 Said defects may be defects

emerging on the surface of the layer; these are thus

).
ce”

already HEF defects. When said defects do not emerge,
they may become emergent defects and, as a result, HF
defects, during subsequent treatments such as during
thinning by sacrificial oxidation, for example, which may
transform a non emergent defect into an emergent defect

W

as thinning is “conformal”, i.e. material removal is
constant over the surface regardless of the initial
thickness.

In embodiments of the invention, the SC1 solution
comprises 1 veolume of ammonium hydroxide (NHEz;OH), 4
volumes of hydrogen peroxide (H:0:), and 10 fo 40 volumes
of deionized water (H;0), said SC1 scolution being used at
a temperature of less than 50°C.

As an example, the 3C1 sclution may comprise 1
volume of ammonium hydroxide (NH,O0H), 4 volumes of
hydrogen peroxide (H:O0:}, and 20 volumes of deionized

water (H;0) and be used at a temperature of 20°C + 5°C.
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volumes of hydrogen peroxide (H202), and 10 to 40 volumes 25 of
deionized water (H20), said SCI solution being used at a temperature of
less than 50C. As an example, the SC1 solution may comprise 1 volume
of ammonium hydroxide (NH40OH), 4 vofumes of hydrogen peroxide
(H202), and 20 volumes of deionized 30 water (H20) and be used at a

temperature of 20C 5C. 5 The intermediate cleaning step may be carried
out by imifersingthBSvaférRaving e §6mioRBuBDY uSsfuf fayer SH apit by
SG@isatutiony In avariatien, thescleaning: stepsis catrietbautcb usingfal layer

polishing &wit comprising,a polishing head holding the wafer, the surface
of the surface layer of semiconductor material of the wafer also being

held in tBnfact With plate, saitfpaiishiny tfit MCiding af éihjecton finé
visswhirhethp SCE solutionis dispensed. 10 The sudddeslayepohead

semieanductoramaterial-is preferabhrless than 1000 A thick-d h@a%f@cgf
layer of semiconductor material may b? formed from silicon, (r?;

sﬁycon -germanium (§l‘ﬂi1 ancfl op?ona iy constitiite Thé S su ace fayer Fofan™
SOIGrESG OV 15! Shte oreiRSulator ) Striftufes fespectively: fabriehtstl 1si
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MRAtBAAI Wndf%@ém%ﬂ?%hk%oébrﬁpﬁésc&nductmg an intermediate

clearingiStep sitiiZing@anl8@tér of semiconductor material may be
formed from silicon (8i) or silicon-germanium (S$iGe) and
cptionally constitute the surface layver of an S0I or SGOI
(5iCGe on insulator) structure respectively fabricated
using the Smart Cut® technique, for example.

In accordance with a second aspect of the present
invention, there is provided in the surface treatment
preocessing of a wafer having & surface laver of a
semiconductor material, the improvement which comprises
conducting an intermediate cleaning step utilizing an SC1
solution that contains ammonium hydroxide (NH40H),
hydrogen peroxide (H:0:) and deilonized water (H;0) but that
has a reduced etching ability compared to a conventional
SCLl solution in crder to reduce the emergence of defects
in the surface laver compared to those obtained in a
similar surface lavyer wafer that 1s treated with a

conventional SC1 soclution.

Brief description of the figures

Figure 1 is a diagram c¢f a polishing unit employed
to carry out the intermediate cleaning step of the
invention;

Figure 2 1is a graph showing the effect of the
intermediate cleaning step con silicon lavers of different

thicknesses.
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solution that contains ammonium hydroxide (NH4OH), hydrogen peroxide
(H202) and deionized water (H20) but that has a reduced etching ability
compared to a conventional 25 SC1 solution in order to reduce the
emergence of defects in the surface layer compared to those obtained in

a similar surface layer wafer that is treated with a conventional 501

solution. 30 Brief description of the figures Figure 1 is a diagram of a

polishing unit employed to carry out the intermediate cleaning step of the
imverdiohe drigierec? iscer Qraphoshawind ¢he: effectiafrtbe 85 inteemediat@tion
cleaning step-qn, siligon Jayers gt different . thicknesses; 53, Detajled: the ur

description on implementations of the invention The aim of the present

ifVerition i§' 10 fedute-the HE ‘det&tt density i'fifishéd Srticufds having @
at ledst ash surddceludefiilayefofssemiconductoomateriat rsuch-asach as a
layerof silicon of siisan-germanium (Sike) which is:6 (lessdhan, 1000 A s
thick. The term "finished" structure means a structure for which the

surface of the semiconductor useful layer has undergone at least a
chemical-mechanical polishing step and a step of cleaning the surface of

the useful layer using an RCA treatment as described above. Said

polishing step may also be preceded or followed by a surface heat

treatment such as sacrificial oxidation or rapid or slow thermal anneal.




As descried in detail below, the Applicant has observed that by adding a
cleaning step using an SC1 solution that is milder under its conditions of
use (concentration, temperature), and that is intermediate, i.e. between
the chemical-mechanical polishing step arffd the RCA cleaning step
proper, the HF defect density in the finished structure can be significantly

red ced. Said in diate st, contributes to remaqving contaminants
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the RCA cleaning step proper, the HF defect density in
the finished structure can be significantly reduced.

Said intermediate step contributes to removing
contaminants and minor defects, possibly polishing
residues produced during the chemical-mechanical
pclishing step, and due especially to the use of a
suspension of a chemical agent with abrasive particles
(metallic contamination). Said contaminants and small
defects act as “catalysts” in the emergence of HF defects
during subsequent treatments. Said contaminants and
small defects appear to constitute preferential locations
for etching during the step of cleaning the surface of
the semiconductor useful layer by RCA treatment and
result in the emergence of defects. Said defects may
pass through the thin semiconductor layer and emerge on
the buried layer (e.g. oxide layer) during RCA treatment
(these defects are termed HF defects since they can be
revealed with HF) or are capable of emerging during a
subsequent treatment, such as sacrificial oxidation.

Thus, by controlling (i.e. by reducing) the degree
of etching of the SC1 solution (milder SCl solution) used
during the intermediate cleaning step, it is possible,
prior to the standard RCA cleaning step, to eliminate

contaminants and to passivate minor defects from which HF



7 defects would otherwise develop, without etching the semiconductor
useful layer. The degree of etching of the milder SC1 solution used in the
intermediate cleaning step of the inventiop is mainly controlled by
adjusting the concentrations of the components of the SC1 solution and
its temperature. The intermediate cleaning step of the invention must
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layer o semiconductor. material.
with too great a degree of etching, there is a risk of
etching the useful layer too deeply and causing
additional defects in the layer. 1In other words, the
concentration of additive in the SCI1 scolution and its
operating temperature must be reduced relative to the
usual conditions for using SC1 solutions in RCA cleaning,
but only down to a certain limit, below which the
intermediate cleaning step does not have any sufficient
effect (i.e. can no longer eliminate significant numbers
of minor defects and contaminants or residues derived
from chemical-mechanical polishing). In the light of the
examples given below, the skilled person will be able to
adjust the concentration and temperature conditions for
the SCl solution during the intermediate cleaning step to
treat the surface of the useful layer of semiconductor
material.

In known manner, an SCl solution ceontains ammonium
hydroxide (NH4OH), hydrogen peroxide {(H,0,), and deionized
water (Hz0). In accordance with the invention, the
formulation for the milder SCl1 solution is as follows:

1 volume of ammonium hydroxide (NH4OH);
4 volumes of hydrogen peroxide (H:0,); and
10 to 40 volumes of deionized water (H,0).
The operating temperature of the SCl solution in the

intermediate cleaning step of the invention must not



In known manner, an SC1 solution contains ammonium hydroxide
(NH40H), hydrogen peroxide (H202), and deionized water (H20). In
accordance with. the invention, the formulation for the milder SC1

solution is as follows: 1 volume of ammongum hydroxide (NH40H) ; 4
volumes of hydrogen peroxide (H202); and 10 to 40 volumes of

deionized water (H20). The operating temperature of the SC1 solution in
thecktepsedibevdediing stey bethedhuérition masaetB: excéed abedt at
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provides good results, as does an SCl solution containing
30 volumes of H;O at ambient temperature.

Further, the time necessary for application of said
milder SC1 solution is about 1 minute.

In a first implementation of the invention, the
intermediate cleaning step is carried out by immersing
the wafer having the semiconductor useful layer in SC1
solution having the formulation described above. The 8C1
solution is preferably at ambient temperature and the
immersion time is about 1 minute.

In a further implementation of the invention, a
polishing unit is employed to carry out the intermediate
cleaning step with the milder SC1 sclution. Figure 1
shows a polishing unit 10 which comprises a polishing
head 11 into which a substrate is inserted, such as an
S0I substrate 12 comprising an insulating support 120 and
a layer of silicon 121 as the semiconductor useful layer.
The unit 10 further comprises a plate 13 and a polishing
pad 14. In accordance with the invention, a line 15,
nermally used to dispense abrasive suspension into the
head, is used to dispense the milder SCl1 solution. A&
pressure Fe and motion symbolized by arrow 16 are applied
to the head to ensure contact of the whole surface of the

layer of silicon 121 with the milder SCl1 solution.



solution having the formulation described above. The SC1 solution is
preferably at ambient temperature and the immersion time is about 1
minute. In a further implementation of the invention, a polishing unit is
employed to carry out the intermediate cl%aning step with the milder SC1
solution. Figure 1 shows a polishing unit 10 which comprises a polishing

head 11 gpwhich bstrate.is inserted, such as an SOl substrate 12
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the milder C1 solution. A pressurﬁeFe and motign symbolized by arrow
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314 cm2, observed on layers ‘of silicon that have undergone .
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notihteriethataetbaning cleaning step using the milder SC1
solution (curve B). It will be observed that the HF
defect density is linked to the thickness of the layer of
silicon, curves A and B showing results where the HF
defects have been revealed after thinning to the
thicknesses of the layers of silicon the value of which
is shown along the abscissa. This observation
establishes that the HF defects observed in wafers
treated using the prior art method (i.e. chemical-
mechanical peolishing directly followed by standard RCA
treatment with no intermediate cleaning step) result in
the presence of non emergent defects in the thicker
layer. Said defects are transformed into HF defects
during thinning of the layer,

As can be seen in Figure 2, the HF defect density in
the layers of silicon is considerably reduced when an
additional cleaning step in accordance with the invention
{see curve B) is carried out compared with the same
layers which have not undergone intermediate cleaning
(see curve A). The impact of the intermediate cleaning
step on the reduction of the HF defect density becomes
significant for layers which are less than 1000 A thick;
and the smaller the thickness, the greater the effect.

The intexmediate.cleaning step of the invention as

described above can minimize defects in a layer of



step using the milder SC1 solution (curve A), and with the intermediate
cleaning step using the milder SC1 solution (curve B). It will be observed
that the HF defect density is linked to the thickness of the layer of silicon,
curves A and B showing results where theHF defects have been

revealed after thinning to the thicknesses of the layers of silicon the value

of which is shown along the abscissa. This observation establishes that
the GE tferests %%%Er\}%%tiﬁ]{/\?’aﬁ rs- B htdtPGsing B B6Eart nfdtRBd Bt ~
ch&midairheeramed ipdlishingdirsetly ¢dlloweetbypstandaRCRCALeaning
treatragnt wiptsgafirﬂ@ﬁugﬁiatﬁ:@ﬂk@apifi@ﬁm) Lﬁ(ﬁj&%i{t b p&%sez%@gqugable
non em ctsinit jcker layer. Sai ects are transformed . .

o TP dets during oG STIRg AJis A Ear b Oun i Bire s, L-con
thePAFHefeGUETHERY T theTayerE of SiliboH IsidehertersBifgegueay ing a
whenmaie additiopalcleaningistep édatcordance,/with shie swmentiondseeor
curyeB)is carried out compared with the same layers which have not
undergone intermediate cleaning (see ¢urve A). The impact of the
intermedi ecléﬁﬁﬁﬁmgéba&eth%lr%ﬂﬁ% Gt 19 defiser HRRSRF1on as
bedemes isigdifieantfor fiyjers whishrdrededs thanitD00CA ¢hick 1 mndahece
smaller the hickaess Jbg areagtef theseffects The itenmediate-¢lganing
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of 16" semicondUCtor matarial that has dndergons a chentical MAthARiCaT
poﬁ%ﬁﬁé%ﬁﬂjkﬁﬁﬁ%d%ﬁwﬁihtgP@eéﬁmga silicon—germanium alloy)

having a thickness of less than 1000 A, which structures
are fabricated using the Smart Cut® technique, i.e. by
transfer (after implantation and cleavage) of a fine
layer of semiconductor material onto an insulating
suppert, necessitating steps of chemical-mechanical
polishing and RCA cleaning of the surface of the

transferred layer of semiconductor.



step. As a result, the present invention is applicable to wafers of
semiconductor materials alone (e.g. silicon or silicon-germanium) or to
multilayer wafers having a surface layer constituted by a layer of
semiconductor material. The intermediate cleaning step of the invention
as described above can in particular significantly reduce the HF defect
density in SOI (or SGOI) structures typically comprising a surface layer of
-~ semiconductor material, such as silicon (or a silicon-germanium alloy)
What is gRjiRgfdSthickness of less than 1000 A, which structures are fabricated
using the Smart Cut(r) technique, i.e. by transfer (after implantation and

1. A meiiSAVagRLAt aline layer of S%W‘eiée{‘g%EHF%CB‘%fél%foé“&%r%%&%‘d'ag?g&a&eraa;,
: support, Recassita INg s epg of chemical-mechanical polishing an
which cefeariag vitssticarthesorase atirerregadsisa dp SeriRibfalBIeE RNIcal polishing

step, cofdiRtiiy daimedrisahiddnpthpd eiiieatngsaraieshaviegrpidsasia of

_surface layer ?fasemlc giuctﬁ[.mategal, WhICh[ c?rﬁrls %Su%fcttmé] it
SemicoRLeLof TARIE A (el AR BTN LR R K] A D SERATG Creonditions
that allcsotidustiegancnté ettt énstep oicleattipey theosurdeesdidbmsanddodth a similar
surface AVl RhiSEIUSORAUAIRL MRl YRINA AR RS USRI thereafter

concentration and température conditions that allow the emergence of

subjectiggfiarsrare 'UpfdeAFIFRTERRER CHIRIFT I RAYFadHmipynt of HF defects
are obt&ivE@eeryesbitie asneoreueengorfe thimiatesonadiateyvelebutingtistepihe

termed] etQhearaenf?llj:tert esubjecting the surface layer to an RCA cleaning step,
WherSin & réduced amount of HF defects are obtained compared to the

same treatment of a similar surface layer but without the intermediate

2. The GIERBING: sigi 2; TRSBRethetofickaittidn whiRsaia HhenRialisaliftkide (NH,OH),
hydrogé:r? gcta%r)](isdgTHnglngd @é%gé'gg \%tl_éﬁ%ﬂjgj) but that has a reduced etching ability
compared to a conventional SC1 solution in order fo reduce the emergence of defects in the
surface layer compared to those obtained in a similar surface layer wafer that is treated with a

conventiona! SC1 solution.

3. The method of claim 2, wherein the SG1 solution has a reduction in ammonium hydroxide
concentration by volume by about 50% to about 75%, and a reduction in of hydrogen peroxide
concentration by volume of by about 5% to about 7.5% or an increase in water content of from
10% to about 20% by volume.

4. The method of claim 2, wherein the SC1 solution comprises_? volume of ammonium
hydroxide (NH;OH), 4 volumes of hydrogen peroxide (H;O;), and between 10 to 40 volumas of

deionized water (H,0), with the SC1 solution being utilized at a temperature of 20° C.+ 5°C.

5. The method of claim 4, wherein the intermediate cleaning step is carried out for about 1

minute.



hydrogen peroxide (H202) and deionized water (H20) but that has a
reduced etching ability compared to a conventional SC1 solution in order
to reduce the emergence of defectsin the surface layer compared to
those obtained in a similar surface layer wafer that is treated with a
conventional SC1 solution. 3. The method of claim 2, wherein the SCI
solution has a reduction in ammonium hydroxide concentration by volume
by about 50% to about 75%, and a reduction in of hydrogen peroxide
8. The caticenwhtiamby, valemma tidinsoetbie wedng StEYtsarzarethorg dgentmersing

the watdiatengament @ffrom 10% to about 20% by volume. 4. The method of
claim 2, wherein the SC1 solution comprises 1 volume of ammonium

hydroxide (NH40OH), 4 volumes of hydrogen peroxide (H202), and

7. The beiveg¢oilim 40 woliisiesefirteioniziotwaighitd 2Q) witarthei 9G using a

.. . solution being utilized. at.a temperature of 20 C. 5C. 5. . The method of
polisi R S B B SR D e Bl R R S e
surfacenfiretef semEzondecirstiateoacritrelwaieadn iednhheihedlatgaribaiting plate,

and witBteT: ISRaHIRS it iRYI iRRMEESINg . tRE YRIEY 18 RRIFGASOIHIB fiod Redispensed
method of claim 1, wherein the intermediate cleaning step is carried out
onto g § ﬁeﬁéﬁ%ﬁiﬁﬂfaﬁﬁ @ prising a polishing head for holding the wafer,

with the surface of the surface layer of semiconductor material of the

8. The WBIBLAISALRGING WQ@&Q{E@EH‘A’&@L%P&%%MHU&@? MQ!E%H&Q AL 4o

Including an injection line via which the SC1 solution Is dispensed onto
1000 AtHiCkurface of the surface layer. 8. The method of claim 1, wherein the
surface layer of semiconductor material is less than 1000 A thick. 9. The

method of claim, 1, wherein the surface layer of semiconductqor material s '
0. The B R B N R B A e FRachi o sl
silicon Giveribhonieemwadaiuig 45iebn on insulator (SOI) structure or a

silicon-germanium on insulator (GGOI) structure. 11. In the surface
treatment processing of a wafer having a surface layer of a semiconductor

10. The faedhRf, theabroVRirait R ES LSO EHRI BTk SHEaide oF 2
silicon-ghraranigrstep imsligatgr (GGOI) structure.,

11. In the surface treatment processing of a wafer having a surface layer of a semiconductor

material, the improvement which comprises conducting an intermediate cleaning step utilizing
an SC1 solution that contains ammonium hydroxide (NH,OH), hydrogen peroxide (H,O,) and
deionized water (H,0) but that has a reduced etching ability compared to a convantional 3C1
solution in order to reduce the emergence of defects in the surface layer compared to those

obtained in a similar surface layer wafer that is treated with a conventional SC1 solution.

12. The process of claim 11, wherein the SC1 solution includes conventional components of
reduced concentration compared to a conventional SC1 soiution, but with those
concentrations being sufficient to eliminate contaminanis and to passivate minor defects to
avoid the emergence of HF defects while not attacking the surface layer of semiconductor

material.

13. The process of ¢claim 12, wherein the SC1 solution has a reduction in ammonium
hydroxide concentration by volume by about 50% to about 75%, and a reduction in of
hydrogen peroxide concentration by volume of by about 5% to about 7.5% or an increase in

water content of from 10% to about 20% by volume.,



an SCI solution that contains ammonium hydroxide (NH4OH), hydrogen
peroxide (H202) and deionized water (H20) but that has a reduced
etching ability compared to a convq@tional SC1 solution in order to
reduce the emergence of defects in the surface layer compared to those
obtained in a similar surface layer wafer that is treated with a conventional
SC1 solution. 12. The process of claim 11, wherein the SC1 solution
includes conventional components of reduced concentration compared to
a conventional SC1 solution, but with those concentrations being

icient to. eliminate contaminants and to passivate minor defects to
o TR S AT O e Mt el i
appiled gidedgetbicmratgiale D8 fortesprotersinef clanpated whe reinviheiGGISC 1

solutioPObIHaRtAARAERMGHAN ANLATRR MR o Y B Y AL
elimin%% about 50% to about 75%, and a ré uctio!n in g%gr%ﬂgﬂgﬁe%&%g?géﬁgg%

AR By A6 R BT S BR  5 tadB ave IS dhe PrIsBRIERSE I defects

while nohtarachimte thotindacd BYetofazomic20adyrvakiarl 13 14. The process

of claim 11, wherein the SCI solution includes conventional components

applied at a reduced temperature or for a shorter time compared to a
18. ThegoepsARFSIN 14onhrsRindhedAmRRters b ritwt 204 Ctinf Geimg the cleaning
step isssHAgiemt 4ol lovwtihe saRRonents to eliminate contaminants and to

passivate minor defects to avoid the emergence of HF defects while not

attacking the surface layer of semiconductor material. 15. The process of

claim 14, wherein the temperature is about 20 C. 5C. and the cleaning

step is conducted for about 1 minute.



