SEM CONDUCTOR FABRI CATI ON PROCESS | NCLUDI NG AN Si Ge

REWORK METHOD TECHNI CAL FI ELD [ 0001] The i nvention

rel ates, generally, to sem conductor fabrication

met hods and, nore particularly, to fabrication of

sem conduct or devices including Si Ge and Si Ge etching

met hods. BACKGROUND [ 0002] As

very-large-scal e-integrated-circuits (VLSI circuits

are scaled to small er dinensions, continued

I mprovenent in device drive current is necessary. in a

nmet al - oxi de- sem conductor (MJOS) device, drive current

is determned, in part, by gate length, gate
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[0004] A common practice used to create strain in a silicon lattice is to
form a layer of material adjacent to the silicon that has a lattice constant that
differs from silicon. Both silicon germanium (SiGe) and silicon carbide (SiC)
have been used in MOS device fabrication. Since the lattice constant of SiGe is
larger than that of silicon, the lattice mismatch puts the silicon under tension and
the charge carrier mobility increases though the strained silicon lattice. Similarly,
the lattice constant of SiC differs from silicon, however, the type of strain created
by SiC differs from that created by SiGe. Alloys such as SiGe create

compressive strain in silicon, while SiC creates tensile strain in silicon. A bi-axial,



[0005]In the case of silicon substrates, field effect
transistors (FETs) are usually fabricated in silicon
substrates having a <100> crystall ographic surface
orientation. In <100> silicon, the nobility of hol es,
which are the majority carrier in a p-channel FET
(PFET), can be increased by applying a conpressive
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[0010] I n anot her enbodi nment, a rework nethod in a

sem conduct or fabrication process includes formng an

SiGe region to a first thickness. The first thickness

is nmeasured and conpared to a target thickness and

SiGe region is exposed to an SC1 solution at a

sol ution tenperature and for a period of tine
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[0011] In yet another embodiment, a method for reworking an SiGe
formation process includes forming an overgrowth of SiGe and exposing the
SiGe to an SC1 solution at an elevated temperature. The SiGe overgrowth is
removed while avoiding substantial removal of other material located in proximity
to the SiGe overgrowth.

[0012] In still another embodiment, a method for reworking of a
semiconductor substrate having an overgrowth of SiGe includes preparing an
SC1 solution and controlling the temperature of the SC1 solution to a
predetermined temperature above room temperature. An SiGe etch rate of the
SC1 solution is determined and the SiGe is exposing the SC1 solution at the
predetermined temperature for a predetermined period of time based on the
SiGe etch rate, the SiGe overgrowth is selectively removed.



substrate shown in FIG 2 after an Si Ge etching
process carried out in accordance with an aspect of
the invention; [0016]FIG 4 illustrates in
cross-section, a portion of a sem conductor substrate
havi ng al ready undergone several processing steps to
forma conpressive Si Go, channel |ayer; and [0017] Fl G
5 illustrates in cross-section, a portion of a
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i nadvertently formed. [0020] Epitaxiali processes used
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[0018] In accordance with various embodiments of the invention, a
process is provided in which surface portions of an SiGe region or layer are
removed by subjecting the SiGe to a solution known to those skilled in the art as
“SC1.” The SC1 solution was originally developed by Radio Corporation of
America (RCA) and, in various formulations, includes hydrogen peroxide (H20,),
Ammonium Hydroxide (NH,OH) and water (H,O). The designation SC1 is
shorthand notation for Standard Clean 1 and constitutes a portion of a wafer
cleaning system traditionally is to clean semiconductor substrates during
semiconductor device fabrication. The SC1 solution typically includes a ratio of
H20. to NH,OH of about 4:1, however, various relative concentrations of H,0O,
and NH4OH have also been used in various formulations in wafer cleaning
operations.

[0019] In accordance with an aspect of the invention, an SC1 solution

maintained at an elevated temperature is employed to remove surface layers of



prior art sem conductor fabrication processes
involving the formation of Si Ge, often excessive
amounts of SiGe are forned. In these instances, the
substrates had to be scrapped because there was no
practical solution for renoving the excess Si Ge. G ven
the difficulty in controlling an epitaxial Si Ge growth
process, significant production costs can be incurred
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[ 0026] After conparing the SiGe region with the
predefined target paraneter, where the SiGe region is
within the predefined target paraneter, processing
continues at step 18 and subsequent device fabrication
processes are carried out to conplete fabrication of
the sem conduct or device. Alternatively, where the
SiGe region is determned to fall outside the
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16 to determine if the SiGe region is within predefined target parameters. The
target parameters can include a number of different quantitative and qualitative
parameters. For example, the predetermined target parameters can be defined
by various statistical analysis of population distributions of numeric values,
statistical analysis of as thickness, aerial coverage, volume, morphology, and the
like. Further, the predefined target parameters can be defined by comparison
with standardized geometric patterns, mask overlays, and the like. Additionally,
the target parameters can also be electrical parameters, such as electrical
resistance, conductance, capacitance, and the like.

[0026] After comparing the SiGe region with the predefined target
parameter, where the SiGe region is within the predefined target parameter,
processing continues at step 18 and subsequent device fabrication processes
are carried out to complete fabrication of the semiconductor device.
Alternatively, where the SiGe region is determined to fall outside the predefined
target parameter, the SiGe region is subjected to an SC1 etching solution at step
20. Preferably, the SC1 solution is maintained at a predetermined elevated
temperature.

[0027] In accordance with one aspect of the invention, the etching
characteristics of the SC1 solution are calibrated to precisely determine an SiGe
etch rate. The amount of SiGe removed from test wafers at three different SC1
solution temperatures are shown below in Table 1. The etching parameters
shown in Table 1 were determined by depositing a layer of SiGe by chemical



Wafer 1 52.1 12.3 2,8 Wafer 2 50.2 8.6 2.6 Wafer 3
44,4 10.4 2.9 Wafer 4

vapor deposition (CVD) using Silane SiH4 and 20% Ge. The deposition process
was carried out at 720°C with an 85°C pre-bake.

TABLE 1
SC1 Solution
Amount of SiGe Removed (Angstroms)
Temperature 25°C 45°C 65°C
Wafer 1 52.1 12.3 2.8
Wafer 2 50.2 8.6 2.6
Wafer 3 44 .4 10.4 2.9
Wafer 4 48.2 10.7 2.7
[0028] The data indicates that the SiGe etch rate substantially increases

with increasing SC1 solution temperature. The relative SC1 etch uniformity is
shown below in Table 2.

TABLE 2
SC1 Solution
SiGe Etch Uniformity (%)
Temperature 25°C 45°C 65°C
Wafer 1 22 55 6.5
Wafer 2 2.8 5.7 4.2
Wafer 3 3.9 4.0 6.9
Wafer 4 3.2 4.8 7.0
[0029] The data of Table 2 indicates that the etching uniformity generally

improves with increasing SC1 solution temperature.



48.2 10.7 2,7 (00281The data indicates that the Side
etch rate substantially increases with increasing SC1
solution tenperature. The relative SC1 etch uniformty
is showmn below in Table 2. TABLE 2 ScaSol gttgn. Side
Etch Uniformty M Tenperature 25C 45C

[0030] By determining the SiGe etching characteristics of the SC1

solution, the solution temperature and etching time can be determined to remove
a selected amount of SiGe. Accordingly, the inventive process permits the
removal of an SiGe overgrowth, while substantially avoiding excess removal of
SiGe.

[0031] In addition to rapidly and uniformly etching SiGe, the SC1 solution
also exhibits etch selectivity to a variety of materials commonly used in
semiconductor device fabrication. For example, the SC1 solution will not remove
substantial amounts of silicon, silicon oxide, silicon nitride, and the like.
Accordingly, the SC1 solution can be applied to selectively remove a precise
amount of SiGe, while avoiding the removal of substantial portions of other
materials present during the etching process. In a preferred embodiment, the
rework process is carried out with an SC1 solution at a temperature of at least
about 45°C and, more preferably, at a temperature of about 65°C. In other
embodiments, the inventive process is carried out with an SC1 solution at a
temperature range of about 45°C to about 65°C. Depending upon the particular
device in fabrication and the materials employed to fabricate the device, other
SC1 solution temperatures are possible, such as at least about 25°C and ranging
to higher temperatures up to and including about 65°C.

[0032] A process for removing an overgrowth of SiGe in a device having
embedded SiGe source and drain regions is schematically illustrated in FIGs. 2
and 3. A semiconductor substrate 22 includes embedded SiGe source and drain
regions 24. The embedded SiGe regions are located proximate to channel
regions 26, which in turn underlie MOS gate electrodes 28. The MOS gate
electrodes are separated from channel regions 26 by a gate dielectric layer 30.
Each gate electrode is flanked by sidewall spacers 32 and covered by a capping
layer 34.

[0033] In the device illustrated in FIG. 2, SiGe source and drain regions 24
have been formed by an epitaxial deposition process. The process is carried out
by epitaxially depositing SiGe into recesses 34 formed in semiconductor

substrate 22. During the epitaxial SiGe deposition process, successive layers of



2.2 5.5 5.5 Wafer 2 2.8 5.7 4,2 Wafer 3

SiGe are sequentially formed eventually filling recesses 34, such that a region of
SiGe occupies recesses 24.

[0034] In the process used to form SiGe embedded source and drain
regions 24, the epitaxial deposition process was not properly terminated and
overgrowth regions 36 were formed. Ideally, the SiGe embedded source and
drain regions should have an upper surface identified by dashed line 38. In the
ideal process, the SiGe source and drain regions have an upper surface that is
substantially flush with the upper surface of gate dielectric layers 30. In the case
of the process used to form SiGe source and drain regions 24, the deposition
process was not terminate soon enough to prevent the formation of overgrowth
regions 36. As described above, in device fabrication processes of the prior art,
once overgrowth regions 36 are formed, the substrate 22 would be scrapped.
This results in a complete loss of the partially formed devices on semiconductor
substrate 22 and the production costs incurred in fabricating the devices to the
degree of completion illustrated in FIG. 2.

[0035] In accordance with the invention, rather than scrapping
semiconductor substrate 22, a rework process is carried out in which overgrowth
regions 36 are removed. In accordance with an aspect of the invention,
semiconductor substrate is exposed to an SC1 solution maintained at a
predetermined temperature. The etching process is carried out for a
predetermined period of time in order to substantially remove overgrowth regions
36. As illustrated in FIG. 3, upon completion of the SC1 etching process, SiGe
source and drain regions 24 have an upper surface 40 that is substantially
uniform across semiconductor substrate 22 and substantially aligned with gate
dielectric layers 30. Accordingly, semiconductor substrate 22 can continue
processing to complete the fabrication of semiconductor devices and avoid
production losses associated with the prior art procedure of scrapping the
substrate.

[0036] Importantly, the SC1 etching process removes overgrowth regions
36, while substantially avoiding etching of sidewall spaces 32, capping layers 34,

and other exposed materials on substrate 22. Thus, the inventive process
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overhog cbael I'egimtsheﬁ aeutisd illnmml gsth_etdrrenitiwe/{abbweem{gumss

' i ed it 5 tion a enper at ure
PrO S e SPeaB CAMNER BTaBY G0 Gy BloTDaR LiegRan TpUR & emed
thep @iktdribeyond &vd S6rfadk é@@rdf%wdmarﬂmraﬁmﬁezqms%} 8hd 46. In

. enployed to fabricate the device, other 301 solution
S"‘B'@ﬁ'ﬁ)\ée{%{f‘@ PERCESE dlgseEBeH RBOVE ndRe dlke axcassivercSiBeus faed,

e 180048 AR SRS B RS BBt o
[0038] Si Ge nracaordizaniceavitiathierigventive process, the rework procedure
llustrated in FIG. 1 can be carried out to remove overgrowth region 56 in the
cSiGe layer. Upon application of the SC1 solution, overgrowth regions 56 are
removed, as illustrated in FIG. 5. After removing the excess cSiGe, channel
layer 54 precisely overlies channel region 44 and has the desired thickness.
Accordingly, semiconductor substrate 42 can continue processing and the
semiconductor devices can be formed without incurring production loss.
[0039] In accordance with the invention, there has been described a
semiconductor fabrication process including an SiGe rework method that fully
provides the advantages set forth above. Although the invention has been
described and illustrated with reference to specific illustrative embodiments
thereof, it is not intended that the invention be limited to those illustrative
embodiments. Those skilled in the art will recognize that variations and
modifications can be made without departing from the spirit of the invention. For
example, various etching techniques, such as re-circulating bath, liquid spray

emersion, and solution rinsing methods can be carried out. It is therefore
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enbedded Si Ge source and drain regions is
schematically illustrated in FIGs. 2 and 3. A

sem conduct or substrate 22 includes enbedded Si Ge
source and drain regions 24. The enbedded Si Ge regi ons
are | ocated proximate to channel regions 26, which in
turn underlie MOS gate el ectrodes 28. The MOS gate

el ectrodes are separated from channel regions 26 by a

. gate dielectri.c.layer 30, Each gate el ectrpde is

iR ineoe iifin e Topddional it Sod Fidsiitiafs that fa

wi@ﬂpﬂienﬁ:ogé)bﬁ?Ehegéppér%aﬂléln’té_%dj&ﬁui%ehtb|th’ér‘ébﬂt ed in
FIG 2, SiGe source and drain regions 24 have been
formed by an epitaxial deposition process. The process
is carried out by epitaxially depositing SiGe into
recesses 34 fornmed in sem conductor substrate 22.
During the epitaxial SiCGe deposition process,
successive layers of SiCGe are sequentially forned
eventually filling recesses 34, such that a region of
Si Ge occupi es recesses 24. [0034]In the process used
to form Si Ge enbedded source and drain regions 24, the
epi taxi ai deposition process was not properly
term nated and overgrowth regi ons 36 were forned.
ideally, the Si Ge enbedded source and drain regions
shoul d have an upper surface identified by dashed |ine
38. In the ideal process, the SiGe source and drain
regi ons have an upper surface that is substantially
flush with the upper surface of gate dielectric |ayers
30. In the case of the process used to formSi Ge
source and drain regions 24, the deposition process
was not term nate soon enough to prevent the formation
of overgrowth regions 36. As described above, in
device fabrication processes of the prior art, once
overgrow h regions 36 are fornmed, the substrate 22
woul d be scrapped. This results in a conplete |oss of
the partially fornmed devices on sem conduct or
substrate 22 and the production costs incurred in
fabricating the devices to the degree of conpletion
illustrated in FIG 2. [0035]In accordance with the
i nvention, rather than scrappi ng sem conduct or
substrate 22, a rework process is carried out in which
overgrow h regions 36 are renpved. In accordance with
an aspect of the invention, sem conductor substrate is
exposed to an SCl solution maintained at a
predeterm ned tenperature. The etching process is
carried out for a predeterm ned period of tine in
order to substantially renove overgrowth regions 36.
As illustrated in FIG 3, upon conpletion of the SCl
etchi ng process, SiGe source and drain regions 24 have
an upper surface 40 that is substantially uniform
across sem conductor substrate 22 and substantially
aligned with gate dielectric |layers 30. Accordingly,
sem conduct or substrate 22 can continue processing to
conpl ete the fabrication of sem conductor devices and
avoi d production | osses associated with the prior art
procedure of scrapping the substrate.
[0036]i nportantly, the SCI etching process renoves
overgrowt h regions 36, while substantially avoiding
etching of sidewall spaces 32, capping |layers 34, and
ot her exposed materials on substrate 22. Thus, the
i nventive process pernmts the renoval of excess SIGs,
while maintaining the strucfqural integrity of adjacent
regi ons of the sem conductor devices.



10037] I n accordance with anot her enbodi nent of the
i nvention, a process for renoving an overgrow h of
SiGe in a device having Si Ge channel iayers is
schematically illustrated in FIGs. 4 and 5. FIG 4
schematically illustrates a portion of a sem conductor
device 42 that includes channel regions 44 and 45
fl anked by source and drain regions 48, 50 and 52. A
CLAIMQyer of conpressive SiGe (cSiGe) 54 is fornmed over
channel regions 44 and 46. The cSi Ge | ayer has been
formed by CVD with the intent of formng a precisely
def lo\r]ﬂdthroﬁgf_btf)ﬂabﬁ’li:aﬁ@?1 S ePMBOhAIAIEr §6AEE Ghe M&th8ATofttbrising:
_and 46. During the chem cal vapor deposition process,
formingxa eepsnpressivesSies regiendyy andexniaxial slapositioi piesess to a first

. . ] e e surface area .of
tickngS} fnd 1 ARDT o 7 5PV PRISRRRMEEs S BRTR BLIRAE, o
whereirhthepexpsiesdal depositiba phrabeye prodiees idxee & 8858 Ine§ofidi d2quired

is formed, the prior art procedure was sinple to scrap
amourfeni conduct or substrate 42, [0038]1n accordance with
Lhv:ent | 0 ; o .
oxposERLETRL YR PO SURUER STmREAYT 8 g ppout 45
and seleeivgiomrhoviagiamnexa@ss rsurfaeeqidirfien batey corbprsssive SiGe region,

. application of the SCL so|ution, overgrowh regions 56
while §§8ding e &moval'qlubstrabaotiank e SUNEBE v ng
the excess cSi Ge, channel |ayer 54 precisely overlies

channel region 44 and has the desired thickness.
A cohdinmethgd of elairadn avrerein foobity atempiessive Bie regien

rocessi.ng and the, sem nduct.or devi ces can_be forned
comprigesy, KIFNG, Al Ariedstash B0 feqigasn PorRESHP notdo SPALGRNG utor
substratd h the i nvention, there has been described a

sem conduct or fabrication process including an &GE.
rework nethod that fully provides the advantages set

for 10Ug - L] n scri.bed
. he R LRI DS LA S phBTe R S RS RIS
compridesifsimiayi areSEB®RYenBNb®xirhiey 804 tranbistsr oh@hneniegisied
that the invention be Iimted to those illustrative
enbodi nents. Those skilled in the art will recognize
ha L ficati _ :
o Th¥ RSB, T hiBroRlt GRISER JBRp I afse!
solutioexeorppeses/expariisg € @hi G| selukion giestensperatuas of about 45° C. to
re-circulating bath, liquid spray enersion, and
abOUtgglﬁ%ion rinsing methods can be carried out. It is
therefore intended to include within the invention
all variations and nodifications that fall within the
$copke olethbe of plaém & avhereinferraimg & qoimped ssivesSiGee reggidn to a
, Al VS; , 1. . hod for fabricating
first th@kﬂ?ﬁ)ﬁ%’ﬂ???ﬁs agW'ﬁ@gqﬁﬁée?ﬁﬁ%Od conprising: formng a
conpressive Si Ge region by an expitaxial deposition
process to a first thickness and in proximty to an
&t The methrd of slaim e vareincaledively @eviirg antexcess surfiace

; ' I ShiA C A e Si Ge.

porior B PRSI Bedp BB R & B0 eg pifions of the
comprassiZEISisn mdion suchetaertat us@npiesaivel SIBd raiott is4Sulistantially

and sel ectjvely renoving an excess surface portion of
flush withea ¢inpeRiesiaf dhesregessegi on, whil e avoi di ng t he

renoval of substantial portions of the active region.

2. The nmethod of claiml1l, wherein formng a

conpressive Si Ge region conprises form ng an enbedded

SiGe region in a recess of1§.seniconductor substrate.



3. The method of claim1, wherein formng a

conpressive Si Ge region conprises formng an Si Ge

| ayer in proximty to a transistor channel region.

4. The method of claim1l, wherein exposing the Si Ge

region to an SClI solution conprises exposing to an SCI

solution at a tenperature of about 45 C. to about 65
5. The nmethod of claim2, wherein forn1n8 a

ses

Jonﬁr%gm;@r@\uaorrfe@nqailonmracwsﬁ et rewsire Riesied Eoaywi
fil hod of cl
scrapi@iS i bR LG, SA5525e o mothel epP el "2, PLc o'

formlnioeirt ISIBeakgldreinctiepseaiionduSiobsubegatentoc st Biskness greater
enovi ng surface portions of the conpressive SiGe

than aﬁ@@%#‘@'@@ﬁ% AgasUABRg dompirsd dUEkRess; Ge region is
compa?fﬁ%fth@%éﬂhlc\(néé b t%l;oeﬁ‘ tﬁlegn&%r 5he %)@Bshge}hé %‘?@E%glon to

a sem con ctor rication’proce
an SGtesbhdionhoatarosalutan dpmipecatares @mdcion du geviodsob sitmeasefficient to

reduce; 1 [UAHAGEE &F TEIBLPT Seaiongs 20RpF the BraetRkaoys auilravoiding
the reﬁwB@é‘l o'?' JuBEftial B(brﬁbf@%?thé‘?&ﬁ%hﬂ%tbh@uf)éﬁa%

hi ckness; conparing the first thickness to the target
th| ckness; and exposing the SiGe region to an 501

g i . ut t t f f
3 b fafibs 26 B 7, SharEn e ceiioRatgegPoprEb et C
solutiohe&irAprides aRssing e SAREgIbRItE9RESST sohlitiod @VPtdthpérature of
the renoval of subst antlal portions of the

at |ea%@|bpébﬁ@u@tor substrate. 8. The method of claim
7, wherein exposing the SiGe region to an SCl sol ution
conpri ses exposing the SiGe region to an SCI sol ution

@. Fhé engthodiofickiraf7, athdreinsorraiguan 8i5&region compPised fierming
met hod of claim7, wherei n f or m ng an Si Ge region

embecgiﬁ%l;ragggto]r éPHﬁcﬁgaW@HU@Q'Q'FSanm stor source and drain

regi ons. 10. The nmethod of claim7, wherein

exposing the SiGe region to an SCI solution conprises

réd dtiengettuod ofilaikméswhefein brpGside the§iGe regiopto sasSCl

enovi n an over of SiGe. .. .11. The nethod .

soluticgy CTEA SRS eE0Ng kRS0 bleSi8e feglsroP B Laeoving an
overgrBWtFirbf‘Sl@é‘ SiGe layer in proximty to a transistor

channel region. 12. The nmethod of claim 11,

wher ei n exposi ng the Sl Ge region to an SCl1 sol ution

g@ﬂ}gf"l? irg% hpg%\g%qa éjﬁgﬁﬁﬁﬁsﬁ Eg%%éeglon compglses forming

an SiGe layer in proximity to a tranSIstor channel region.

12. The method of claim 11, wherein exposing the SiGe region to an SC1
solution comprises to reduce the thickness of the SiGe region comprises removing

an overgrowth of SiGe.
13. A method for reworking an SiGe formation process to avoid scrapping the
semiconductor substrate, the method comprising:

forming an overgrowth of SiGe beyond a required amount of SiGe;
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13. A nmethod for reworking an SiGe formation process to
avoi d scrappi ng the sem conductor substrate, the
nmet hod conprising: form ng an overgrowth of SiGe

exposﬁfiﬁﬁw@r}I §&-{:e¥]%§%}ggﬁd 2 é&t ILgt%naﬁtegre ?g\?ﬁ\é/[ggqﬂ température of at

least ém%a@re of at | east about 45 C.; renoving the Si Ge
overgrowt h whil e avoi di ng substanti al removal of ot her
removéfegi g@noﬁlaeorowwgwlal whileatayaidimng psabstantial remowal of other

d_cont.i nui.ng, t ess t
semicghiiffh A Bl QiaBl in 0y Gt g and gontinuing
to pro¥é&y tiersenfitohd\ictans Widiz@s owt h of Si Ge conpri ses

form ng an enbedded Si Ge region in a recess of the

sen conduct or substrate. 15. The nethod of claim

o THREhEBY LS e A B SRR Sige
comprd‘fiwfcﬂfnmgegam@mbkﬁid'ébesm hredioof irclaareneks, ofMrey @emiconductor
exposing the SiGe overgrowth to an SCl sol ution
substrdifipri ses exposing the SiGe overgrowth to an SCL
soI ution at a tenperature of about 45 C. to about 65
17. The method of claim 14, wherein renoving
1feTbeen@hodltdﬁ clammpﬂ snmzaremrfovmmgg; 3 Sn(ﬁememnowtmmmpﬂses

%Pded Si Ge ? on,such th th SiGe region is
f°rm'”9LﬂJ%§ aYEr N PIOYLR qﬂtrgn{sﬁp e(gfort he recess.
18. The net hod of claim 15, wherein rem)w ng the Si Ge

overﬂr ow h conprises renoving a | ateral overgrow h.
1'6. Ahagemetbad fod claimwbd, kivhereinf expaséng thenfiges overgubvethrtatan SC1

o B (AU BER oS BT AT S il

sol tdrmparat@ertfaeblt 28° Ch hesmeasatar e of the SCl
solution to a prede term ned tenperature above room

t enper at ur e;
17.The method of claim 14, wherein removing the overgrowth comprises

removing surface portions of the embedded SiGe region such that the SiGe region is

substantially flush with a top portion of the recess.

18.The method of claim 15, wherein removing the SiGe overgrowth

comprises removing a lateral overgrowth.

19. A method for reworking of a semiconductor substrate having an
overgrowth of SiGe beyond a required amount of SiGe, the method comprising:
preparing an SC1 solution;
controlling the temperature of the SC1 solution to a prede - termined temperature
above room temperature;
measuring an SiGe etch rate of the SC1 solution;
exposing the SC1 solution to the SiGe overgrowth at the predetermined temperature
for a predetermined period of time based on the SiGe etch rate; and selectively
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measuring an Si Ge etch rate of the SCl sol ution
exposing the SCl1 solution to the Si Ge overgrow h at
the predeterm ned tenperature for a predeternined

er j,od time based on the Si etch rate;
remoulE] I Sikee VETERBU W IRvORItss o, BrGPYRk B SHisIERial portions of
the seV& b ipska@val of substantial portions of the
sem conduct or substrate.
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