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DESCRI PTI ON FLOATI NG BODY FI ELD- EFFECT TRANSI STORS,
AND METHODS OF FORM NG FLQATI NG BODY FI ELD- EFFECT
WA BABBSITIORS TECHNI CAL FI ELD Enbodi nent s di scl PGETS2008/077027
herein pertain to floating body field-effect
transistors, and to nethods of formng floating body
field-effect transistorgggd One type of
dynam ¢ random access i ncl udes
FLOQATING 3 O RECPFEF REGT TRANSESTORS| ANDIEMETHODS OF

| niaRAES P Gl GO IR 1D r T T, BN SisTors

capacitor also shrinks. Generally as the storage
capaci tor shrinks, the quantity of charge and the tine

TEGHNECAHe FJldsBe can be retained decreases as wel|.
Conseguent | intai,ni ng. an_acceptable | evel aof
erP et SRR B Tsdr Pt B Pdefinzd Bl Bt efroct
tran¥8rdli dnfld elidetRSdd BE f6aRAM tlOhtinkaR HeficfRsefect Haindttors.
capacitor dielectrics having high dielectric constants

and i ncreasing capacitor plate surface area through

InxgﬂiéﬁﬁS[ﬁQBQhening, greater vertical dinmensions, and

us capacitor shapes have been the
coryentymnal dgppmiachedoincadtes Hhedmong (BRIAMGiIiablddes individual
hi gh capacitance. Anot her type of. DRAM cell uses a
mergpfy eells dhphinahude aiasld-offedt apasistireand ashgpage capacitor. As
i f: 8 .C | 1Ok £ | -
the SER2GH g 00 RIS,y 0O KK B EERN g gprink.
Genmrayyasctdlel stoBigehe dPRdiMor eshir s kigs eh@quantity of charge and the time

sem conductor-gn-insulator (SO) stryctyre for storing, .
whighhE RHarEr e Becita DR ardrersaeeiis ¥6Hm Gpmsddiealls, mijgtaining
an &{c@pesh1RASIEN ¥yEpENBIAANEEYYGRS fyhR & BRIAKE Hructure becomes

threshold voltage (Vt) , which i's the voltage applied

moneod ifligulfatsethet cagicetortsivee dbenraets.r &ging chptewendiehectrics

ai r.aof squrce/drai.n reqgi pns becones conductive.
haviEE Bidht BTSC ROy taly PR dE R R i L Bt G urfncg area
thrduEhnBusye €QldhdiasedgmntvhedfiRial tdigehk sl ah@rothsr various

swtched "on" or renmains "off" in response to a

capyeitengeanisoracobeen thescoatentipalmpraonens ip maaetaining
sufﬁpi%ql@lt}/' I?i%‘h capacitance.

Another type of DRAM cell uses a structure which is void of a discrete
storage capacitor. An example of a capacitor-less DRAM consists essentially of
only a single transistor (1T) memory cell. Such DRAM cells use a
semiconductor-on-insulator (SOI) structure for storing positive electrical charge
in the form of “holes”. The stored positive charge reduces the transistor
threshold voltage (V.), which is the voltage applied to the gate at which the
channel region between the pair of source/drain regions becomes conductive.
Accordingly, binary data states are represented in a 1T memory cell based on
whether the transistor is switched “on” or remains “off” in response to a voltage
applied to its gate during a memory read operation.

Various SOI 1T DRAM cell structures have been developed based on
metal—o@dc—s/emiconductor (MOS) field-effect transistor (FET) devices using a
floating SOI channel body in which the holes accumulate. Accordingly, the

source/drain regions are n-type, and the channel region is lightly doped p-type.
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Various SO | T DRAM cell structures have been
devel oped based on netal - oxi de- sem conductor ( MOS)

wo p@bdsals ect transi stor (FET) devices using apeT/us10081077027
SO channel body in which the hol es accunul at e.
Accordingly, the source/drain regions are n-type, and

The%???fﬁ_&aef‘QW bR%lQPcél?s Ldézg + rya@gglfee%ﬁe YBEas ﬁsgﬁ g;&%gxa cells

DRAM cel I s are genera erred to as
(PBE@d)dweﬂd Bhe(FBCs) adlmting SKE husdy. oAsacthontlarg 150kes lower the

C Iate holes | o r t.he vol t age .at i ch
vol PR it panicB g barbiTes o8 dugtingnh FoneUatish 4 paanel is
forrhéd fiﬁ’&H@@aiﬂé tiBgrsaOf boay iipgviSeh MRAYo1ER a\efeﬁﬁlmt'a% on

hol es accunul ate upon appropri ate voltage applicatio

apprepnife yatagohppheatk@T tolehé gele sé\f dai HET1devisewA daen“1” is

writggla%lrgﬁcgr}s?la ggt oolelggégvor ol |’ adct aCtaItlléngan pl?sm up the
bod en&el o adakh 1eel. i SOMélts"eP)n (ﬂl\{ae‘)@t r1§‘3vt'1‘1&9nhﬁj ERtracting
romthe body which pulls the body potential down to a

holgsofgoe teg bOQy vglmbrmlhsgthquo@y moﬁ@srrtealacirdwnyoaobwulmel By

oro BB 5 95, RSB L0 EORYpB) 3L e e, by

potfﬁﬁtaﬂ&lbﬂel witiech Theitat &igaor b@wdls&idlﬂgdf §|’tﬁﬁitaﬂﬁltﬁﬁe The data
MOSFET. current nodul ated by body potentia

can preqtis HinguishededRadY Codty T ey raedilgird bvd?roctysao@@tlal
parxt uaﬁhbé{%gg@@f efa R Uet 86 -¥; %ﬁ%&t&% %@gﬂa)uy

| et ed sem conduct or on- at or
deplﬁhed: kemat endu dtor-tomeinsxl aot (BDSGME drofuthy depleméd tbmiconductor-

0n4%832%§%¥¥8§%ﬂ3nn L%@%g%¥ Ickness fftgﬁr}%ﬁfloatlnthe

conw&m %hﬁnﬁ@ﬂ Wi @lin PhRknESs @Pl@lllé @ﬁ)amgt Sat ? bﬁ%e case of
surface of the sen conductor | maccunmul at es hol es.

FDSQI pheratays nsfgasi vsayubiséalty (plb{@tt)eb@d 1fs|a@awﬂledgsdodrw thelblack

PDF a_neut ral l.une r e cordin , )
surtpiEonghe ARG ol QTRes R EHat RN S LREEEE" L partianry
depB%cB@oaan@ Bo Pt ONPIIFBOY, aintuti®d ol fimle fg‘?@iS@xi%fts

fully depleted floating body cell (FDFBC)
Accppdingdyi 51@ nrytealstpmseragdgi dhaispépn dBenrbagf *FRBBC, and a

bott?%?gﬁfaln%y iPakept; g"%'he ﬁ%?!@'of fB A Ghier ndhli %gg%g)d% cdll (FDFBC)

oat'i ng y cellT is ac ie By Vo

for ﬂep;plebﬁaé ihoie istorefie cbg saeprye il edadrasksdegoidhtid@evel.
ati ng body channel regign of the FET. Conversely
cgasflicsh BrithE f ederdp A/HPrHYE Brsbersll s achigveidby voltage

appnagﬂl&% RE cRUIRRBERES J188RYVEStd2RE 6] RE fidRidd BBEY MBannel

body channel region,
region of the FET. Conversely, application of different voltage potentials to the

various FET components removes holes of the floating body channel region,
thereby writing a “0”. A mostly non-destructive read or data determination state
of the FET is conducted typically utilizing a different set of voltage parameters
particularly in which the voltage of one of the source/drain regions functioning
as a drain is provided at lower voltage than at which such is provided during
either a writing “1” operation or a writing “0” operation. There is a need for
refresh of a written “1” due to hole loss due to injection into the source/drain
because of the forward biased junction. Accordingly, any structure which
facilitates quantity of hole storage and minimizes hole loss by any mechanism

would be an improvement in the context of floating body field-effect transistors.



thereby witing a "0". A nostly non-destructive read
or data determ nation state of the FET is conducted
wo y@posdlry utilizing a different set of vol t ageCT/US2008/077027
parameters particularly in 3hich the voltage of one of
the source/drain regions functioning as a drain is
pr %bgﬁﬂ g}od}pmfd ¥ eﬁ:?%n‘éﬁ%@rsaﬁuw FRoBCRsd Fin other than
provi uri'ng elther a wit operation or
DRMNItdrng Sther olpen aidmory dhrengry.s a need for refresh of
a witten "1" due to hole loss due to injection into
the source/drain because of the forward biased
junction. Accordingly, any structure which facilitates
quantity of hole storage and minimzes hole | oss by
any nmechani sm woul d be an inprovenent in the context
of floating body field-effect transistors. Fl oating
body field-effect transistors mght also be used in
ot her than DRAM or in other than nmenory
circuitry. BRIEF DESCRI PTION OF THE DRAWNGS Fig. 1 is
a diagrammatic sectional view of a sem conductor
substrate in process in accordance with an enbodi nent
of the invention. Fig. 2 is a viewof the Fig. 1
substrate at a processing step subsequent to that
shown in Fig. 1. Fig. 3 is a viewof the Fig. 2
substrate at ‘a processing step subsequent to that
shown in Fig. 2 . Fig. 4is aviewof the Fig. 3
substrate at a processing step subsequent to that
shown in Fig. 3. Fig. 5is a viewof the Fig. 4
substrate at a processing step subsequent to that
shown in Fig. 4 . Fig. 6 is a diagrammatic sectiona
vi ew of another sem conductor substrate in process in
accordance with an enbodi nent of the invention. Fig. 7
is a viewof the Fig. 6 substrate at a processing step
subsequent to that shown in Fig. 6 . Fig. 8 is a
di agrammati c sectional view of another sem conductor
substrate in process in accordance with an enbodi nent
of the invention. Fig. 9 is a viewof the Fig. 8
substrate at a processing step subsequent to that
shown in Fig. 8.
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Fig. 10 is a view of the Fig. 9 substrate at a

processi ng step subsequent to that shown in Fig. 9.
woe@9/035173 s a di agranmati c sectional view of aPOI/ki82008/077027

sem conductor substrate in 4rocess in accordance with

an enbodi nent of the invention. Fig. 12 is a view of

BRIRF BESCRIPTION 'GF TRE BRB(@@S”Q step subsequent
0 at snown in FH Q. 3 . s a view of the

Fi ¢lig12 isubditagarmmuttiasqutoned siing of 2 pestibsedmnt stibstrate in

t hat. shown .in Fi 12. Fig,. 14 is view of the Fig.
proqeSimaeeitanss Wit phealitigid of adadaubht (o t hai

shqus, bns kil Giewd 3f 11 Gig 1D siBs@atdl W BloddR8irfd Ge Idibsequent to

substrate at a processing step subsequent to thgt
thatstiwwin iim Higgl. 14. Fig. 16 is a view of the Fig. 15

substrat.e at. a cessi st ep subsequent to that

shadh tric A gt BE RS PR 20 B SRy e s e et P owdeauent o
thatvil®Ww @fin #3981 ber sem conduct or substrate in process in

accordance with an enbodi nent of the invention. Fig.

18 Hig. 4 igiaayeannhth e Fincl pobsiraie ave pfocassingestep subsequent to

S817 1dwGt Ok substrate in process in accordance with
thatasﬁmggn%g]gilﬁn%h? of the invention. Fig. 19 is a view of

t h&igi §.is h8visubsf tlad Eigit4 aulpsoe@sai Hpr&desPingUIspGudBEquent to
tqQ that shown in Fig. 18. Fig. 20 is a view of the
thatpshpwn g &iigstrate at a processing step subsequent to

thati shewg difgFldmald %&itﬂma%v:l‘e\kls 2 1 ROF gm&{:ductor

sectTonal view of another seniconductor substrate In
subgrgiceipspioreas cordamaansk tvithnesdbdiimeait of thdhimvention.

i ngention. Fig. is.a Vviewof the Fig. 2 1 substrate
L7 SRaode ot fha, Bid it bibisRite ) Pidos it tPR sEpgeduent to
thatzhown @a F28. 6 a view of the Fig. 22 substrate at a

processi ng step subsequent to that shown in Fig. 22.
. Fi §ig28 13 9 dagrawmetictfestiongl v2gw safstatheesamienductor

sub el%sli)r%%e§§ P ag’g(?r %%lélee:%ith an embodiment of the invention.

Fig. 9 is a view of the Fig. 8 substrate at a processing step subsequent to
that shown in Fig. 8.

Fig. 10 is a view of the Fig. 9 substrate at a processing step subsequent to
that shown in Fig. 9.

Fig. 11 is a diagrammatic sectional view of another semiconductor
substrate in process in accordance with an embodiment of the invention.

Fig. 12 is a view of the Fig. 11 substrate at a processing step subsequent
to that shown in Fig. 11.

Fig. 13 is a view of the Fig. 12 substrate at a processing step subsequent
to that shown in Fig. 12.

Fig. 14 is a view of the Fig. 13 substrate at a processing step subsequent
to that shown in Fig. 13.

Fig. 15 is a view of the Fig. 14 substrate at a processing step subsequent
to that shown in Fig. 14.

Fig. 16 is a view of the Fig. 15 substrate at a processing step subsequent

to that shown in Fig. 15.
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to that showmn in Fig. 23. Fig. 25 is a diagrammtic
sectional view of another sem conductor substrate in
wWEe@em®sH73 n accordance with an enbodi ment of tPET/US2008/077027
invention. Fig. 26 is a vigw of the Fig. 25 substrate
at a processing step subsequent to that shown in Fig.
25 rikl 97 i¢44 ﬁﬁg@aﬁh%co&ctt%a’T'VQBWZ@%MH @Eﬁli@én%\ctor
processi ng step subsequent to that shown in Fig. 26.
subfirgtec @Bpiaceas vh ewcofdanve With). arPZmboldsheat of ahe anvention.
rqocessipng step subsequent.to.that shown .in Fig. 27.
Fl §iE588 8 SO GRS mAT T st PaR SURENGT seRge i ictor
subS@MCONPHILRE 18 WRSHFBINR el WitAr 8L 85D oldImaR £ 8F RO ¢ey M tidh.
an enbodi nent of the invention. Fig. 30 is a view of
t hdiEi ¢9 i29 vighsof theFig. S pnbelesisi atp pregessingsegpentbsequent
o that shgwn kg Fig. 29. Fig. 3 1 is a view of the
to t%—‘latgs.h%‘ﬁnéﬁ%sltg'r all?'e at a processing step subsequent to
t hatigshows a Wiek gf tROFidi 0 s@BstirStedatVd ﬁ%&fssiﬂ@estgﬁ%ubsequent
31 substrate at a processing step subsequent to that
to thyostrwh iEilye 32. Fig. 33 is a viewof the Fig. 32
su r t 1. Si t seque t hat
s b T AgbRRERR QR ER TSGR | R ipductor
sub stubiet mapecaks dn procrbsicegyBhem subsdguent of thd hatention.
shown jn . Fig.. 33. Fig,.35jis aviewof the Fig. 34
subdgr 4t ds &t VigWprbees iy ke ePs s uBHcos Hinghgep subsequent
to tRAOWL R ifiilg. 34. Fig. 36 is a viewof the Fig. 35
substrate at "a processing step subsequent to that
shdig. 2B ifFiagvie850f BigFiB722 substdatagrtanpaidessingciteprabsequent
vi ew of anq}.he 2serri conductor substrate in process in
to that Hraund \Mgté an enbodi ment of the invention. Fig.
38His. Vi awiely bhend . B/ sebfisddcatie gfoc%sﬁ%%CsQ%ﬁ's'ﬁBsequent
step subsequent to that shown in Fig. 37.
to that shown in Fig. 23.

Fig. 25 is a diagrammatic sectional view of another semiconductor
substrate in process in accordance with an embodiment of the invention.

Fig. 26 1s a view of the Fig. 25 substrate at a processing step subsequent
to that shown in Fig. 25. ‘

Fig. 27 is a view of the Fig. 26 substrate at a processing step subsequent
to that shown in Fig. 26. ‘

Fig. 28 is a view of the Fig. 27 substrate at a processing step subsequent
to that shown in Fig. 27.

Fig. 29 is a diagrammatic sectional view of another semiconductor
substrate in process in accordance with an embodiment of the invention.

Fig. 30 is a view of the Fig. 29 substrate at a processing step subsequent
to that shown in Fig. 29.

Fig. 31 is a view of the Fig. 30 substrate at a processing step subsequent
to that shown in Fig. 30.

Fig. 32 is a view of the Fig. 31 substrate at a processing step subsequent
to that shown in Fig. 31.

Fig. 33 is a view of the Fig. 32 substrate at a proceésing step subsequent

to that shown in Fig. 32.
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Fig. 39 is a viewof the Fig. 38 substrate at a

processi ng step subsequent to that shown in Fig. 38.
wOor@9/08073 s a view of the Fig. 39 substrate atP@EI/US2008/077027

processi ng step subsequent € o that shown in Fig. 39.

Fig. 4 1 is aviewof the Fig. 40 substrate at a

pr Ssj Jen ' ' Q0

P g3 0e SVER SYRRERIE™ P00 fe e PP Qs e ubsequent
to thaoskesshng ISigeg3subsequent to that shown in Fig. 41.

Figr 42 i.s a yiem;gé he {ig.b42 substrate at a

pr dd8ssrrg sYiEy 8f eei]:b%'n BbsRale A pREOGSISHigStep subsequent
to ARy SEJ#hLiEDFPESGRI PTI ON QF EXAMPLE EMBODI MENTS

Enbodi ment s enconpass net hods of form ng floating body

fi diig- ébfiect viemansithe big., 35 snbsixatepiten povcassmgastep subsequent

ry cell.s or.in other circuitry, and floating body
tot ?Q@H¥@Pﬂggﬁgt?3hsistors i ndependent of method of

f alFipcayiien, diaksOmbiti CXTRI 1 VB wUSRaRShBERBAY c&8dd Sor
or in other circuitry. Initial enbodinments are )
subgl@ater iTpBEP RIS AN RSERF whrgembpdimemepéth¢ myyvangion.

Figs: 1 en £ is indicated

enaar Py i (o of BLRe NShOR R f RGN hwapisuppoauent
to thii shalosundrig, 37he term "sem conduct or substrate" or

"sem conductive substrate" is defined to nean any

cohd®r d2ts nviednpt ths Fig sthiebHadetahvaerracsping step subsequent

to thCis A9, FYt 3ot limted to, bulk sem conductive
materials such as a sem conductive wafer (either al one

or Hip. d8senblicesof dnpFisi Iy sobdteatenstepialessinpesteprsubsequent
nd .sem conductjve material |ayers (either alone or in
tot %%%Hﬁf?égqggn%Pising other materials). The term
"SERST Ratiga Viehess tHOFRNYAG SRRAr e SHFIEEG step subsequent

i ncluding, but not limted to, the sem conductive
to thafpbdtavan és fdgsdPi bed above. Substrate 10 is depicted

as 6o i.si_ng a semi cpnductor, region 12 havi.n n
nd Rt o0 24 S e Rt co b el anprosessihie step subsequent
to tisendontlug /g, apterial 12 is doped or undoped

monocrystalline silicon (including for exanple bulk
nohesr §atiaR Vigw of theeBiy. 42apebdrnteedfpprociensinizattop sthsequent

to thi SHdF R ghoybde. By way of exanple only, a

ness range for
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insulator 14 is from about 30 Angstronms to about 5, 000

Angstronms. Referring to Fig. 2, a sem conductor SixGe(
waz20prosanpri sing | ayer 16 has been formed overPCT/US2008/077027

i nsul ator 14. Such m ght be’ provi ded by any existing

or yetto- be devel oped manner. Existing exanples nmay

DET)ggiachisIwﬁx@mﬁ»;répgbrd%zmmﬁa E‘MB@?FME’NH@ i al

depiosbodionerds dnabermlss onethgdswtiHtorandg Hloatig bbdy field-effect

ex les only. e specific manney of .deppsiting.a
ran§§OR. Fo5 SRABRT IS R FayRImOD FRLF GidB Rt SREgi . and
floaﬁh%%&ﬁy\@ﬁ:ﬂ@jéffébtstkﬂﬂs@%gﬁs i{?(%i)én@éﬁ[ _OT_?neF%hBWéjfeﬁi)g%%'ﬁon, also

i nsul ator 14, with SixGe( 1_X)-conprising |ayer _
for peamplepit asd a$ Imemgeowackiheor éh mohebyirasitryy Inigial zmebodiments

nd rmane as feed gase ith the relative portions
are Dot WaPTs g @ PBod &nd ger mani um
CORGEBEr @ k@i | Nk Bedii XS et} s6PEMRATeSIsNEAdl@Xed obferally with
By way of exanple only, enbodinments of the invention
refer¢ngaupemgal £0.x Indharcopeagtofiothgs dagumeast thg, termngemiconductor
ter . NO .l hap 0. and from Q. .
oub " 8 8RR PP RESPLET L08R AR O iTruction
comphizieg Begaobodnctied arat&ixCa0dlding ObPr h6i Nenitay eF, Bifik
Is forned to be recejved directhy physicalléfontacting )
semgpfdictivien@areidls sP4h a8y eyt ushbSay At @idies alone or in

asse%%ﬁ@s‘@!)ﬁl??%éﬂ‘?%&ﬁéﬂn%%ﬁ&l@r{ﬂgpéoqlr . %g@gﬁli&on(fh;/ctive material

X) - conpri ayer 16 1s not recelve I'rect
layephysithet hhoncomt acaisemtdigs osmprinsng athorr hdterdade). The term
. Jncluding where sone of the base of sem conductor |
subs{E rORYS QYT SPRGTIAG SR Eort SOAING 2 Beolimited to, the
sem RSt ARRAR O 1Ak dEWTIRRT aBYv MY 1Bk (8% MP!i € d@BlMed as
sem conduct or Si xGe(i-X)-conprising |layer 16 m ght be

compgisiieg] atsgubis ondroarregiomat 2| heagng ragasdlatgr G4 formed thereover.
concentration,, or fornmed to, not be honobgenoys at | east ..

An SRR gl pliein 2 B PPREY SEy Ay el Enarliltine

siliconl (incBelih g aod @ﬁamlpléibnﬁehﬂo&@crzmawisﬂgcdn@yahdla@l example

. mght be forned to be entirely honpbgenous as respects

1nsubqtprilﬁslscsdhﬁgﬁéhpgl_deReBézrwpy]g)fte@(am e aflyaa thickness range for

_ . . ) i i on

msu BRSO UEAL o501 SO BRREL L Sub ) STl PANER A
seRetamtyc toFiSi XGe§crhiondianpr BSXiG‘ql_L)ay@mpiﬁri]ng layer 16 has
Sem conduct or Si xGe( 1. X)-conprising |layer 16 has a .

bee"gf‘é%’% Oéfﬁéh‘ffi"t§€rt°6f14leesf1ﬁ%ﬁnlaﬁw BuRiIESA BY 4y Gk isking or yet-

o0 B oS | KO0 SPTRASI ORI psic vapor
deposition, chemical vapor deposition, atomic layer deposition, and/or epitaxial
deposition or lateral overgrowth, and by way of examples only. One specific
manner of depositing a SixGe(j.x)-comprising layer 16 includes epitaxial growth
wherein a suitable seed layer is provided over insulator 14, with
SixGe(1-x)-comprising layer 16 being epitaxially grown therefrom by using a
silane and a germane as feed gases with the relative portions thereof
determining silicon and germanium concentration within SiyGe.x)-comprising
layer 16. By way of example only, embodiments of the invention include where
x 1s at least 0.5, at least 0.7, no greater than 0.85, no greater than 0.8, and from

0.7 to 0.85. Regardless, Fig. 2 depicts an embodiment wherein semiconductor

SixGe(1.x)-comprising layer 16 is formed to be received directly physically
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| ayer 18 may contain sone quantity of Ge or may be
void of Ge. In the context of this docunent, "void of
w@eioomigfirhes no detectabl e Ge bei ng present w PET/DSA08/077027
silicon-conprising |ayer suh as |layer 18. In one
enbodi nent, sem conductor silicon-conprising |ayer 18
conia%ti\ﬁ%' o éﬂlsgﬁlsullcﬂo?rl@f eﬂﬁﬁﬂﬁmtemﬁgmn@ﬂg%ﬁ&@o emplated
|con conprising | ayer conpri ses y
Wharglmmmdmchlhrltgr SoWer.cenceptisaig taydrhladnispnesentkeived directly
phy%{éﬁﬁ&}méégﬁgg%gﬁ% 1|H€sJl ]glg;ﬁ)rcgéll]d%f?gyl%d?nnéogv qugr;to?ne of the base
of séfﬂfb&%‘u&@m'@b{‘g) k@ﬁﬁfrls]iﬁ klﬁ%l&gl@%%%te{&@@nﬁﬁgfgr M and some
atom c percent ess than abou atom c percent, less
does hab (Furuhea:tbmmyp@fr @mnpleaﬂnﬂ}foeemgcmdldctof SGeGe(l x) comprlslng
at e constrictlon 20..ha

taye B0 b obme s Tp P GeF PR AL NG r e iR Sy Fomgentration,

or {SHABAIt8 MRMIChEM 0aEnEQIRE |sNTe @a Atk € GH BbREIthAi&? Further by
havi ng a conductive gate el ectrode 24 forned

wayt ¢feg sdmete oTht éemlé@ndw@r 24xGeght-coompidisg loper df might be
fornfQITRY BRNANeR! ARSIV SRRAE JFTL ORS¢

netal
an@/e(férrﬁ:@g‘ld@@thE diret:ﬂﬂw@lm'mQUfl@ﬂlcdﬁJbbﬂﬁfnsbﬁgVl@yelof8 has been
npl e only, .an insulative cap over gate el ectrode 24

fome%f)vghaﬁﬂ)mrﬁl@?ﬁt My s g &aw iiint sergigea dBeiRst r uct i on

[ i gl.e
SixE it rorpoRanE 186t B0 SBplieoRea TN Ob Oty Tmprining lpver 16
has spaeetes @tnftay nddGabbah asiydpumltitg off Gegatichiel mhrdmheluZdor

. B f I
s SIS el 6, Adrartis T e SER Sstion otprising
laye§ s RN Qn §d>1|n'lei&n@R§lmf'éé R A Eheldiandt GeXGithl context

)-conpr|3|ng ayer 16 m ght be conducted prior to or
of thi tdecueetatvord of G@xa«ﬂaﬁl@esano sioteapbralieybedngpedsent within a
su ative sidewal | H’$ gfrs Ref erri.n

siticghE o G riTd ARG ien PEGRER B2 ERbE s Brbny, Somigorductor

silicohanmiprisegt 0dy 3018 hevetedivern havge RatibdigidRdsdaiddhductor
gate dielectric 22 and gate el ectrode 24 at l east in

silicoareomprigimgdayer| k8 compeisgs dxe. it ltdlfrﬁlsl}’d@dlm’;@mderjhly lower
conc?e%lffz{:[%rgiﬂarp{ple:s%h?g?fs ? <¥rx588{n§?1 S%qlgg%rang.l l%,rxanrlﬁ‘ll n

1

lon o or

embbdnﬁbntsnlrﬂ:fku@mé}eoamhﬁﬁﬂy iof sd@n Rowdeet@ndlidobal codprisig layer 18
. current fI§m1throu gh.the channel region of the FET.

beingclegs fhyrhout 1A silewas arEseitr Kss dhan #boper AtPBrcmegpent, less
thana(b.\ﬁ'aé/t%lﬂlwlférh%,%%dedélﬂgrvﬁd%q%g.e or a drain of a

Referring to Fig. 4, a gate construction 20 has been formed over
semiconductor silicon-comprising layer 18. Such is depicted as comprising a
gate dielectric 22 having a conductive gate electrode 24 formed thereover. Gate
electrode 24 might comprise one or a combination of conductively doped
semiconductive material, elemental metal, alloys of elemental metals, and/or
conductive metal compounds. Further by way of example only, an insulative
cap over gate electrode 24 (not shown) might be associated with gate
construction 20. Gate construction 20 is also depicted as comprising
anisotropically etched insulative sidewall spacers 26 formed about sidewalls of
gate electrode 24 and gate dielectric 22. By way of example only, LDD, halo,

and/or other implants into one or both of semiconductor silicon-comprising



10

15

20

25

30

field-effect transistor, or circuitry constructi on and
operation m ght be provided wherein in sone
wo@p@pasilahal regi mes a source becones a drai n BCMUS2008/077027
drai n becones a source. In%he context of this
docunent, a floating body channel region is that
f I ¢l :
v 18 498 SLH, RER SAARE 5y BF  BARIAKIND.GRURcy i (o or afte
formationgd cxagnpiei atisomepimidly stohed posdliadivetdiéewall spacers 26.

ble for hol e stor e i n hol e storage reg
ohE ST dh deng: fao PLFTY aebiedt ste b i tr 4t Josting body
cha®hedl Rloe6h MO0 er &b dw eendRRICE S PP L BN athBERICRric 22 and

ion inplanting of n-type conductivity enhahci ng
gatej ﬁh@atnqdy: Mhst b@@h iz paduzt ednigk. ol ﬂmask&td:xp@xftthmdoafment a
Z@ onductor. silicon-conpti si nglla er ¢ Ffect
Sourcé“* r@éﬂ&ﬁ%iod’rlss%‘/c%‘(“ffe FEEThAPrFSYT %‘ al‘%{/%%lofcsoﬁ b freddfitfec

trandisPéd wHaEh RV ighAsictRAPANbnE AW Atd 9FuReYRRI drain during
source/drain regions 28 using gate dielectric 22 and

currgat élqw éetquadethzichannedgggiamoptre FEY. a&\mmm agrource/drain

I afn depi i.ct.
regiB 3, AR08, AR o8 AREUORRACH BT ROGhFR 8 apip of o
fiel begfectsethsadtok eastirtmitppcbn asudti oMk dbdragofUafeht be provided
i npl anting. Additional masking m ght al so be used.
whergigatia @88 oneratingalpjcgdmes assrpe dlesertes, 2 drpai andop drain

bec&hgg'%sstouq Qarﬂl tHENGRIAL L i Qfs Fob¥REe n%oé[”-ffoeitﬂ{gabgdy channel
ot uct or

regi ons npri ses sem con
regiehlis ¢bat portplm 9|f ml;l;e Faylecafibland Gerekfiglasx) eondpetiee ojannel

[ 6 b t abl . ghly conductively.
upop 3Gt aBaliEUaR I e Paricer gy i WalFae: dperporion

theré@ﬂbﬁ@ﬁablgf@fﬁ“a'Htgel%@(%ég‘%ri%ni‘ﬁbler %'r&’@e %%1%9”@5&&%? operating in
sem conduct or silicon- conpri si ng ayer

a fuBB’)@E@(IQte)d) Glt:pmpralé){ dgplezwérm(l@a Accordingly and by way
of _ex cts ane .e

R BB i0 i erp SRR hELn RO RTISSLBE h n-type

con &IVl § %ﬁhan@mgru@lﬁuﬁgun@@beélalcanﬂaue@nﬁna%nm-a\@kréa portions of
floating body channel ion 30 received therebetween.

semsemddier o %mlwomeg@@nglszg rfl Hand sgmbeeydediannel
Sixd. eﬁi( o@mgg 1%511% 'iz?}‘;e%l 1\/6890 %’1%[1% Al?%’f'lﬁ%gé tlcf'ogp%ltgzoncentratlon n-

s ‘recel ved prox mate
typechanoeldraggraiodd 28vading "gutexiidleta’ic 20 degawendlestroat 24 at
this docunent g qui ring beln in gperabl e closeness to

leashin} pagh 3 Tty EHARAF rl@a.lmrpl%tleaadmeth@pfkqpaﬁeénerabodlment
insul{18vd sRledr A1 E?%erts RYNEARL Qfsol &fé@cll\ei?lgf'ﬁl‘fénqu%least in part as

current flow through sone portion o
a mask during such implanting. Additional masking might also be used.

Regardless, in the Figs. 1-5 embodiments, a pair of highest dopant concentration
n-type source/drain regions 28 comprises both semiconductor silicon-comprising
layer 18 and Si,Ge(.x)-comprising layer 16 which have been suitably highly
conductively doped to be capable of functioning as source/drain regions.
Floating body channel region 30 comprises semiconductor silicon-comprising
layer 18 and SiyGe(j.x)-comprising layer 16.

Accordingly and by way of example only, Fig. 5 depicts one embodiment
floating body field-effect transistor 32. Such comprises a pair of source/drain
regions 28 having a floating body channel region 30 received therebetween.

Source/drain regions 28 and floating body channel region 30 are received over
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t he channel region. A gate dielectric 22 is received
bet ween gate el ectrode 24 and fl oati ng body channe
wo egposs13D. Fl oati ng body channel regi on 30 coP@I/USHE8/ar7027

sem conductor SixCGe(i_X)-cadfprising region 16 and a
sem conductor silicon-conprising region 18 received

an iRGLMESN18ETA gﬁﬂgélﬁ%ﬁrodg'Mre]cemec?gwihﬁtngeﬁ%émo&? channel
and gate dielectric 22. Sem conduct

fegishx@(wit}()‘imcmﬂm nig thegérei6ohdlsisglaamesntqegnitity being in

hi n. sem conducto
ope iR F e IROIT & B a bsR v ot el TR s S P et of the
field R fENE tLIMOSOIRD el D K@Y icand vGHERk 'ffd\ﬁ‘@hf(ﬁ%lp%&@ portion of
has a thickness of at |east 20 Angstrons, in one
the ehtyoerimegiohad gaterdiclardsis 26 isf ragm edsbbetwao gaigstleotrade 24
andtfpoaatgJ %099 hAﬂggt ¥%§1P é&j;pone e®°d| ment y\,her ein the

| eted in operation,
sem@amﬁigmbay &m@e{ 1eg()on<:31nﬁbhﬁirr1@s N i
. thickness of from about 300 Angstrons to about 600
S1:Ggyst FOMPIISIRHE GRS @b @nAeh s camsiug tehelicoanedmpoisingregion
sem co r-SixGe(
L8 rp o R Bl A PR R0 P S and ate

dlelactlmui 2200 eAngehidonsort i, Gleeut,- ﬁﬁﬁpﬂ@g@t fei®n llmhﬁlgreater
;ﬁg}gt wher e seni.con %t%or Si xGe(i _X)-conpri sing
qualﬁ%@f 8h Ofethidsany dHrRYReS w%wge&aw oC AR Goli $@AmE omprising
rengﬁ l@gy%x?pal%tg?ﬁf@%ov)é is from0.5 to 0.6. In one
nmbodi men SixGe("1_X)-conprising region 16 has a
-t hIchome%nb\mhcments Sﬁ;r@mlaboumm&%ngcreghnuw ha%oaofhickness of at
i ckness .of floating. bod chan e
teaskdh ki Gosr 280 Tearie Sy bAGiPTLh SSRGS 6 Mg have
abo@ 100 AkRsHMOkSRAbDEL 800U &AHHhs!t An JiRSSmbBaMe Rl wherein the
greater than (as shown) that of sem conductor
transisfeicnpassiaphyi depigtaeil onegionseribontdetior SixGe(1.o-comprising

reg1§{1xl%eﬁ&s g)thlcqc%@gg I0§pr(9mr @%@6ﬁ$g%%%em o dum%d%é\ygstroms

on- conp reglon
In oha e:nsmmnimwmmem dhb$rangisti is‘ ﬁﬂﬂ?ﬁﬂeﬁ&){bwmd{de@itﬁ@n
For exanple and by way of exanple only, Fig. 5 depicts

Sem%d&éﬁ%&x@e@m@nmﬂﬁ)ng reHrpriGhag artbgikewswf s@inpout
100 A s%@&rgg tgr%bﬂvpb %t?&ngh%ﬂ (ﬁlé%b%g?gwrme?@ of
se | cCon-

conauct or si OﬂpflSIﬂg regi on hi's size
semro@natuicomsii e -x)-comprising region 16 has a thickness of from about 20

Angstroms to about 50 Angstroms, x is from 0.5 to 0.6.

In one embodiment, Si,Ge(;.x)-comprising region 16 has a thickness which
is from about 25% to about 75% of total thickness of floating body channel
region 30. Semiconductor SiyGe(_x)-comprising region 16 may have a thickness
which is about equal to, less than, or greater than (as shown) that of
semiconductor silicon-comprising region 18. Semiconductor SixGe(;.x)-
comprising region 16 and semiconductor silicon-comprising region 18 might be
provided to have the same maximum widths, or different maximum widths. For
example and by way of example only, Fig. 5 depicts semiconductor SixGe(;_x-
comprising region 16 having a greater maximum width 34 than a maximum
width 36 of semiconductor silicon-comprising region 18. This size relationship

might of course be reversed, or the maximum widths made equal.



10

15

20

25

30

m ght of course be reversed, or the maxi num w dt hs
made equal . Wthout being limted to any advant ages or
w0 b@ongsied operati on, constructions as provi deRCHDS2008/077027
and in certain enbodi nents 1bel ow m ght enhance
floating body field-effect transistor operation. For
exatheus bRt PAndafPo 3hT Sty aRel iResy ége% Gl -
Sili conu(t hat?’bhas | ow orglnov(%e cgcl)&;t ent ﬁ?es%r?ﬁgn’
cony@ghetioas bapdowiddd tlypee hhd ahicgntmemtem idrdmetmygs betow myight
Si Ge potent] al Il for excessive holes | ch as
enh RS TR b LT it st dEFariof pAct T o LA Pgigee the band
gap%@ﬁ&%étﬁ/efehesiFZGtehQ,maﬁldX@Eén_)@ha_qq{a%nl_tolv»a'o_r Wl &e content) lies in
Further, a smaller source/drain junction in a thin
the Salamee1band woHphips Heligwachnghbraby thanngla fightpopential well
rovided,and result in_|ess | e _dissipation and D
for e BPlaskBeThs psntiefhangsl PRb Bl RRgy fonization
are E&ge@rnntthe Ntdhe3iyGef, Wpotdntisl WeIDFeN@HSr, A¥aller source/drain
) ptedoninantk% conprises silicon, or in a floating body _
Junetigmiiela thégyiSorC Mhixctt AP HMEgEAUBE ded ypeledarel meighit pe provided
i ' LX) - b ttr.ibutes..
and OO R R Sh PPt on, M 1 Aol R B T%cine boay

chafinel yegdepltet edtiS€ly &f odtichngs hody gedbls andusteldeminantly
enmbodi nents are next des%ri bed with reference to Figs.
comPprifgg splicon; RpIhAnkeaiiRg Prdn aranghssaion; vhichysshempagnous

I i dd r
and STRULTREA 255 G ANE! 3 ARRLRRL S, Wby r
applicabledinf bethepartimiyedeapleted=SQI édlbdiydspketed SOI floating body
11sem'conductor substrate 10a at a processing step
c®?dubsequent to that depicted by Fig. 4 and alternate to

t haty r1RR| GhBEld etk Gire Rext ﬁiegeriﬁe&j%@!tlli:&&e%ﬁ& MOFIRL & and 7.

unmasked gorti ons of sem conductor siliconconprising

Lik¢ apateral e shearpbovel figs bdeRirkas| embpdtmepts sicngtiliagewhere
16._USi nQ . i el ric 22..an at | ectr.ode ,24 at.
appfeshyefte] & ifE S HIcBE et e BRERRPRh G e T 2 Bien

diffehefit Giusn &3l N9 Fagli 6 depins aaddnyicehahetri sipdtatd V0a at a processing
sidewal | spacers 26 as masking for such etching, an _
stepy wéDStearlﬁvhgo Hratidepagtiedp w5y Erafmdicrnat ent3oalemigte by Fig.

5 AT ASE S AES B O SOTPOL BN Fycon
compirgzing layet {®randurepoisendoé ot Gent.uwinmgrisingClagst 06,using
gatqsnifez?%?ljﬂcygga{%a?gs%{ggg%dt&gi@a?gg?géggtqg praer? gse%tlln\z/isk for such
etching. Such also depicts using anisotropically etched insulative sidewall
spacers 26 as masking for such etching, and the forming of floating body
channel region 30a which comprises semiconductor silicon-comprising layer 18
and semiconductor SixGe(i.x)-comprising layer 16. In Fig. 6 and for purposes of
the continuing discussion, such can be considered as comprising respective
laterally outermost sidewalls 37.

After the etching, semiconductive silicon-comprising material is
epitaxially grown from laterally outermost sidewalls of at least the
silicon-comprising layer to form a pair of source/drain regions. Fig. 7 depicts
one example wherein semiconductive silicon-comprising material 39 has been
epitaxially grown from laterally outermost sidewalls 37 of both silicon-

comprising layer 18 and SiyGe(.xy-comprising layer 16 to form a pair of
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After the etching, sem conductive silicon-conprising

material is epitaxially grown fromlaterally outernost
w@r@emnsdilrs of at | east the silicon-conprising PEHER2008077027

forma pair of source/drain2regions. Fig. 7 depicts

one exanpl e wherein sem conductive silicon-conprising

soufe%t/&fdialreg%ﬂwg.b%%ﬁnegha@egmggli R0l W b 3h Sleflall ¥ o might

out er nost “si dewal I s 37 of I conconprising layer
compBisgnan Sk Ge¢ K priobnpedscasitgl hlayer with tasplot o daywai 18 and 16,

nd g C iR b Gl 0738 gl iortardsseribeg ahove.

Reghh&leﬁ@taﬁﬂiﬁkﬁle@ﬁﬁ(%hisbﬁ%_i@t@@%ﬁa%;%l'% Fi%.selfle&rhbb_@irhé‘ﬂt‘?&y%ir of
18 and 16, and ideally includes 1ow quantity or 'is

souxggi/ dragh regioas Hesan bsepraidared Regapditesslyasmmpusingpan

in the depicted exanp Fi,g. 7 embodi nent ir. of .
eteveled AP AT RgBRIPUE b it IR ER Bl et din Bortion 42

I e sfaetHelr \e@h lyo Cigndth SirO G e dBt VRS iSO UE LR A Figs. 8-10 with

portion 40 and a non-el evated source/drain portion 42.
respegk tharscamsoairetnr s ulserageet Pb ddsikei pedewls iraraftbe divse

| gs. i I .10 se/r ductar . .

des 084 08yt e IR, BReT BRI, nat dyfgrences
beingmhatic aedt wtave sibffen “bt ioriveiel dMferentapphefils atfg. Biddpicts

differences being indicated with a suffix "b" or with
alteg)ate dranes ShgEde éﬁ%t. d‘FH”@.t dBaTd]éﬁiSEt%F%-t‘br Aatidg. 8, another

sempcr&ﬁﬁl%%lnQilfc‘?)nt—@@ﬁ%ﬁjfggri}]%tlﬁﬁeraém Ihﬁ?%%eﬁ g)rgbgiedd'w b% Deceived

Fig. 8, another se uctor silicon-conprising [ayer

betwieleth ssmbeenl uston Sd€ik t-0- bempeicen v by dyvetverd insulator 14,

' duct SixGe( 1.X) - I 16 and
S SOh TSR S e b b SRR KB B HED 50 st
quan@Webf & ilﬁmpz[rgvhdﬁﬁitiigoh aewHEALEEh Ak dt YerRfc o uctor
than any quantity of W t hi n such anot her

silicognt eopaisen Hlayin 44 oAcconpimigy.rex anaylerattidbutes as respects Ge

>cordinaly,, exanpl e attributes as respects.

qua§EOHT |4 SRSt bt WP EselihdTRER Burasmast o
sem BRI cob it §i1Tc@BPESH pkiBi e d & NIBI Gl ol 125 R 1804 43RSy have
...layer 18, although | ayer 18 and 44 may have different
diff¢reap seinarsi veeOqulinititiess if any-aBy. WBy Wegkaorplexamyl @ thickness

, G 44 i s f t 20
ran o togef U TE58, 0BT SbNEl (Rl IAMMIHLAR Forvve
and regaddi¢ss §ig F8 glepdctdepi etanple embaopireemyddid@demiconductor

1. L gl S o R XCel. ) POIRLLST 10 L9 on 10
agaih 86 H <l Sor 1.

Processing may occur subsequent to Fig. 8 in accordance with Fig. 5
and/or Figs. 6-7, or otherwise, in fabrication of a floating body channel region.
By way of example only, Fig. 9 depicts processing corresponding to that of Fig.
6 in formation of a floating body channel region 30b. Fig. 10 depicts processing
corresponding to that of Fig. 7 in the fabrication of a pair of source/drain
regions 38.

Further embodiments of the invention are next described with reference to
Figs. 11-16. Fig. 11 depicts processing of the Fig. 4 substrate to produce an
alternate construction to that depicted by Fig. 6 in conjunction with a
semiconductor substrate 10c. Like numerals from the first described

embodiments have been utilized where appropriate, with differences being
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Processi ng may occur subsequent to Fig. 8 in
accordance with Fig. 5 and/or Figs. 6-7, or otherw se,
wo poobabyirxati on of a floating body channel regP@NUSHBY8/077027
way of exanple only, Fig. 93depicts processing
corresponding to that of Fig. 6 in formation of a
d npe
1nd1039§iegv2?1n§1%c%rf?§§pgn gqr %9}# (antifgloe{‘ht rangera:i'so (ﬂt?%%tcgntext of Fig.
11, habyotagtit sty efclee Paidewafll spwarelzﬁrmghtrle@wﬁsldased as first
Furt her enbodi nents of the invention are ne
sideyeald spRegrsyicrmeded wicsidewals pf@ate f/_lLec‘q@de ﬁflg Figg. 11-16 depict

an égﬁﬂbfiﬁﬁerﬁrﬁﬁéﬁéhr&c& [g[JS‘@clﬁ!s 9n(d uﬁ ké&‘i)g) EBn?ro‘i"iHé?e

ternate construction to a eplct
semiimom:dqutunsﬂnm-mhipresmgrinymdmxbﬂm ssmbzschrdaioeoﬂSg(Ge(l X"
Li ke ngnerals fron1 he first d scrlged enmbodi nent s
ofﬁmna&e

COTHAEE BXeLtq forRd %trl%gz%)&ﬁ' TCGiMCYPPFisHEnsuch layers
usn&et}ﬂg%ﬂ@ FRI&KGHW 44U M?:e%%féclbl‘troﬁe a®fe X tif Firf E@raerﬁglsk Fig. 11

numer I'n the contex 1g. 11, anisotropically
111ue11r@ttmecfll§rt déviEng lepacerteead anidglete b throogsi weniedndsctor silicon-

i rst side cers farnme er..sj.dewal | s of.
coniSpedatens HIBE o Re PR eRBEET i Ctoa N e Gy i 16
usir EMNGicPERHICS22 Né e WIOBRSKEE 2P0 hhH ISt 9fddviMl] spacers 26 at least

sem conductor silicon-conprising |ayer and the

in P@éM%mﬁd&m&ﬂu&n)gC%{ChXQtCh@tﬁrpSﬂl§h rgighdy By wey Péespgple only, be
condugf%tdl c?%e %(d %dagrbel 1 g&'h?ﬁ] %Bﬁ fi 5&#%% % t!) ggf“‘ec%lvely etch

Iec Fir¢c an

s111dcﬁﬂ&bn1pilsﬁﬁgtla3’zlsr a8 masdetiviel g rel]ailvid louSt, Gy £5- cfdlﬁptlsmg layer
et chi n?&haw ng been conducted through sem conductor
16. sExpmpf sprse HEPgChimperhorpisigics é%flomg ER M TlgAg I aYpa using

eith%’é 14%9 "GP %h uf AYEL 36, WSHDE d2 %t earﬂi &), ‘?ﬁf;{tgf‘e

e 8lectro , and first si sp acers
at Reefasttng mo fapt lassafm:sid sigeehad i s;gacsms:%el’(m been Suaked over

f ex | e onl be_.condyc a tine
firs Rt a8 Y it Off R CNERF Gev bt b ERdgdr 7 Sup B gauctor
3111@61P'30§1 ﬂﬁﬁgq&%@pﬁwm ek@ﬂﬁ%‘le %&lﬁﬁh@@%ifﬁbi/ng @J) ?i‘ﬁél\iﬁes
X)-conprising |ayer 16. Exanple sel ective

depemmmgmtmkiwsu asspooptoeivg. sk pneleude Ghesras windgidewall

spadiyl ot Weary Soefars vhtc Phpie efadhe T Hirdt oidegdl af foers 26.

spacgesidS thig. been skosn@dtchial HastsdenSésleadtd, this time
spacers 26 and over sidewalls of etched-through

throgiehi @loledpict e S1f] Seaisopdrprarsting eliayeomBrising laysrppaising gate
dleltegfrli]@bgyga{ élegﬂjoﬁg 284), ﬁﬁ‘flsy&%all spacers 26, and second sidewall

spacers 48 at least in part as masking during such etching. Fig. 13 depicts one
example embodiment wherein SiyGe(;.x)-comprising layer 16 is completely
etched through to insulator 14, and forms a floating body channel region 30c.

Referring to Fig. 14, insulative material 50 has been formed over
sidewalls of semiconductor SixGe(i.x)-comprising layer 16. An example
technique for doing so includes exposure to oxidizing conditions effective to
thermally oxidize such sidewalls, thereby forming an insulative silicon-
germanium oxide material. An example lateral thickness range for insulative
material 50 is from about 30 Angstroms to about 300 Angstroms.

Referring to Fig. 15, second sidewall spacers 48 (not shown) have been

etched to expose sidewalls of semiconductor silicon-comprising layer 18.
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deposi ti on and maskl ess ani sotropic etch. In one

enbodi nent, second sidewal| spacers 48 are ideally
w@ei0ensitvel y etchable relative to first sidewalbdT/US2008/077027

spacers 26. Referring to Filg. 13, a second etching has

been conducted, this tinme through at |east sone of

WhéxeemePEQ QL ivls ggﬁ v mike QIR o Higr ie‘%yaeﬁﬂilc‘sonug % pium

gate d|e tric gat e el ectro first si
oxidpatest $p26¢rsal'6:i compoint slidenalibx BjraceisseBndtspaeast 48 Bomprise

... part . as naskln urln such etchin 13 depicts .
sili ng;( eneéﬁ 1%@(g§ t%g(ﬁg *)S %}ﬁg]i,chqumcludes

a mb?dﬂ?é o%@ﬂlﬂ% ConRleice hxa@h%eﬁohh hBYEN) S@O(t 29 Whdhern shéc.
and forns a‘?loatlng body channel region 30c.

Reﬂ?earfcrm@g to Higgl6M@mlcrmmiluatnve@1hat>amoahp15©1ﬂgamabeami 39 has
em conduct o

er side
beet o i41fy 2egHr i oM a PR CUGTIAR SIS PECRH que
silid-cHRIPA%iRS 1aﬂ@ﬂ w%n@ég@&wsng Qf @bk 8hdgcoendi ti ons
effective to thermally oxidize such sidewal|ls, thereby

SGCﬁ@xnm ngrrmiilamg drnei Ve as¢ Corerrgewitningmarr §6) tatferngl pair of
sout %Hunqee Iat aI t hi ckness range for insulative
ﬁﬁ{ 280’ $F om about 30 Angstrons to about 300

An@&ido@ﬂﬁmgl?@ﬂ‘n@lrby Rayt Of Exgmglé onBequRd. 5§ dewad 110 depict
spacers 48 (not shown) have been etched to expose
exa@lpé@\ﬁmh@lmené%m%ﬁmmmwﬂdwrzwnsb&@pr st Priayy region 16 of

a reg'é é@\% ﬁ*oatl‘ﬁéllfl Lgnnélr}%g &t kXﬁl s ?rlb?éraﬁg outermg%t

rrses a on-ger manirum oxi I rst spacers
s1de®mm ivhiecls diecoly physicaldy cancacs epamstshacespectdve source/drain

| trid | t chi t
reEiGROMIE BV b Tgnd NPT FEMBRLS CRIARGPE vgrerein
sem'f&ﬁ%ld’l‘{?fjSm(?%‘t:@ﬂl'gitr%nfl%g%ﬁkﬁo% oF20r1Galife MM channel region

1800C. Referring to sem conduct 1 ve
comsgrisecsdntecr@}iprqwcngommidﬁiwalﬂlsss@hhasd@e@m demdibo(playshyally contact

r roml aterall out rnost sjde | s of n
agaffis? e, RORlREh Fpboue FARCTAPRISET hyouf oTgchmple only, the
Fig SEOTeaiiilifilci d@pX@@(mﬂ-ul@h’v@QHderﬁderD bewer rek@ivw®between at
covered with insulator 50) to forma pair of

leasg sameepdths Htewdhoagteagwst Ateor dingl yhapembgondnetor SixGe(r x)-

X | Fi n
comiRTRE Rl 16, @ e onfeoMiflo BetER) & “WHIPES. 16 more
spedifchilgoimuisiiting 18gilaivd taoérial F@3ReEt ryeeilb@atkiWwgen all of the

baody channel region conprises |laterally outernost
lateéz}lbbé%ﬁf@%|Sé‘l‘11e‘éif‘lr1§@tan e SRy s ad Y §fOk ShtGet -~agamigtsing region

16 dEHESREEL A Girs PUIBRE BlRRI N

Further example embodiments are next described with reference to Fig.
17 with respect to a semiconductor substrate 10d. Like numerals from the
above-described embodiments are utilized where appropriate, with differences
being indicated with the suffix “d” or with different numerals. Fig. 17 depicts
processing subsequent to that depicted by Fig. 5, although such Fig. 17
processing could be conducted subsequent to any of that depicted by Figs. 7, 10,
or 16, by way of examples only. In Fig. 17, a semiconductor SixGe(;.x)-
comprising material 54 has been epitaxially grown outwardly from silicon-
comprising pair of highest dopant concentration n-type source/drain regions 28
to form elevated source/drain portions 55 comprising semiconductor SixGej x-

comprising material. SiyGe(.x)-comprising material 54 might be the same or
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regions. On the other hand, Fig. 16 depicts an exanple
enbodi nent wherein sem conductor Si xGe(
wa.epAosampri sing region 16 of a floating body PCEHIS®NS/077027
region conprises |laterallylduternost sidewalls which
do not directly physically cont act agai nst the
Y e/ I g -a V1.Qf.. :
dlffgf)zég{r‘%%ﬁe&%ﬁ#@sﬂh% th tﬂ:%Gofggr(rlﬁ lrﬁ%nt qlag M@Slagfer 16 described
abovasUhainevembatienecat, (56 ghantigy ieebdweadd behmdra’h pogdishs 55 is

sone of the |aterall outerrmst |de I1s of the
gre%tswl&%fhauxt%@ngtméé e Rjith 1%&?%\{%@ regrsidignipgtions 28. In

oneté]ﬁb§@1%é:rﬁ/ doal aeﬁlggz'doﬁﬁlrggﬁiraiﬁ {38)?‘['1:6195 2@641 Wo‘?d of Ge.
specifically i1l1Tustrating insulative material 50 being

Regnedleisy enl onetamebndahénpmonhelclvatesk sdurgedlner postions 28 comprise
1 si dewal | s of the sem conductor SixGe( 1_X)-conprising
S11G%hi on 16 and the source/drain regions 38c. Further

exaprheueBbRA MBt& BY Qunletheofe ¢ ih Pestkivh h JRE8fiEACEIevated
to Fig. 17 wth respect to a sem conductor substrate

souna@ddradin perhone rcamspm&rl@m @h@td@d\ﬁ%lx@@&cﬂ’)’rmpﬂﬁng material as
re util

parGFPRE SRI/ Bafh B4iohf Se LR R RBA bl bF grogramming

by m% tdbhiRt®M inex®dsal e hblegacchm@iRpiont i PISRABES] Pomprising
sequent to that depl cted by Fig. 5, although such

regippgef 4 Flgstigebad nghannelirageoe odtanet b@n@@ﬁs%uwew in the
oveﬂgé r%% (;Ihgg t(g?f?#l%tagg tl?léﬁlghgg;fro%’l tlJIQ’ or | X&[?gitf%f nduced

sem condi
drain lealmga: samg almtmsmbly%lbm&emﬂmlbagdn&lrhtyog fdavin g
outwardly from siliconconprising pair of highest
PTOIdpAM "Eoncent rati on n-type source/drain regions 28 to

f o8] 8 Vedh B8 2O € S rthalilv PR bh ARS nRRt g@E‘Bﬁbé& MY connection

sem conduct or SI xGe( x)- conprising materi al
witlsiFxGe (118-2P- doﬂq@rmsmagtlmfttﬁmtbb B vier déerbedt érebedireents have

in_co ostlo m t hat , of Si x . )
beef) uitigsel S ST aien i et URTEBECa BB diEbe with the suffix
“o” QReHEh Bfterefeen vivardlk t wlgmgld%wt@ob M{&ﬁ{d%%msubstrate 10e
portions 55 is greater than any quantity of Ge w thi

largnb)nnehewnd@@cgo’uﬁbéh@lreaamm@rﬁlgohg pzgceysingndlowever as with
Fig. deroggasemgd coen ee\é?lo%dwic' usro%?r{gl_%/gdalalql %rlca&nosn fgeg?cﬁld:tlon of

ess 1 n one e non-e

the 5ﬁwo@1e{n@hes of E@gé QN 28d /e N, Io‘.irﬁ)tﬁbf\lvﬁs@n is Msoh@dtttemplated in
being Iimted by any theory of invention or operation,

the gppigxt &f [8urlde/ drai n portions conprising the stated
Si )fﬁ"lgp?gpﬁ'séhﬁgoﬁ@ﬁ&(ﬁ @hl@osn-comprlsmg layer 60 has been formed

over insulator 14. Composition of layer 60 in certain embodiments is in
accordance with composition of layer 18 as described above. Accordingly, such
may comprise Ge, or may be void of Ge. Regardless, example gate construction
20 is depicted as being formed thereover.

Referring to Fig. 19, n-type conductivity enhancing impurity has been ion
implanted into unmasked portions of semiconductor silicon-comprising layer 60
to form a pair of highest dopant concentration n-type source/drain regions 28e
comprising semiconductor silicon-comprising layer 60 using gate dielectric 22
and gate electrode 24 at least in part as a mask during such ion implanting. A
floating body channel region 30e is formed between pair of source/drain

regions 28e, and comprises semiconductor silicon-comprising layer 60.
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part of the source/drain regions may hel p increase

probability of programm ng by inpact ionization in
wWe@2@ensitve hol e accurmul ation in a SixGe( PCT/US2008/077027

1 x)-conprising region of a6floating body channel

regi on. Band bending can increase in the overlap

regi f:pCchaa |0 K th

R S e s L o B B p el g 54 has
beemepeiaidy fgobe ngewtsyatli o fircdo rpamgo p hoglreasmdiopgnt Boncdrdgration

enbadi nents of. t he invegcii on _ar.e n%de Cri bgﬁlﬁ i n
-G HECOM o MPTIRHE §RUTCREMSE! TegTeaS al ¥ P atgh
soufRO¥Eri AR LRSS LU TBRIp?iRaMEn RE&A UL Sié@@(lmﬁcrot%ﬁ%rising

appropriate, with differences being indicated wt
matgufat.i YA ccetdionglnibyhwdy fdfegxempleuomlyabhsd fEiiger i8dejpidens of

] { bst r at Ce.| ly..i X
meilod P L IShite T g aniie FoRaR gy el BreL e fror 320
confpriking % p i QFOSSTIrb e/ dir RinCRIPISRE 8B/ h Ay i9QUL @ﬂa@i&l%! Body channel

fabrication in production of the enbodi nents of ]%gs. _
regipn 3@ gandfived thcrebetwedier wogece/daialregiemnt dapbattitloating
bod h%a%%g} £ io%.f3('fé Qi Qesc'ei\lf 5{/91‘ a E%hs@l v £0 d gtteoé’lectrode 24
1 q f
i1rcon-c rising 1ayer has been Torned over
is rédesut ApodxildateGQROPELE thiody dfanhady e€giod 30e,orithai Hate dielectric 22
enbodinents is in accordance with conposition_ of |ayer

beimpregeiyed berpeen gabvelechods it At floalinmhbrdy cbanpel gion 30e.
r . . g S 4

A e st e e A SR

souRRef érain pyrtionH Pand , non-eypeatednductd/didiy penhiancldy The

[ rit s .been ion inplanted into u sked portions :
el st R GRTSOT COMEATp St ot a) B 86 v g/ drain
porRéh$ 28F JInghess hdORAopANE EHAE&I kAo pbYfREns comprising silicon.

source/drain regi ons 28e conprising sem conduct or

Ge guditgionincolepried pouicajdailpoudong S§ds erditer dbam apy2antity of
and . e.electrode 24 at |east in part a sk -
Ge §RfiflIhE nu e Riifinf £afeanSaiop HaPPhy - Ehdiseg siticon-
comR&ifp s3Wecd/ardiar pmdionergeen pair of source/drain
regi ons 28e, and conprises sem conductor

si Fuedver comprplsi a1gb o dipeents arrareat diepgribed m gonpection with
i O SO A 5 LRI A0 AL 4 ISy ymra
fromlahanboeontsrtibaidi @nb odiny@es sirk i dizeebwhetr s appropriate, with
difféc’roelillrc%se/b%%?gj ?nc&iecgliteodn\%it%sﬁlet soufffi?(r mf”e(lne\\zlv?tthegifferent numerals. Fig.
21 is similar to the in-process embodiment of Fig. 3, however with a Si,Ge(;.x)-
comprising layer 16f not being homogenous at least regarding Ge concentration.
For example, Fig. 21 depicts one portion 62 intended to designate a different Ge
concentration from that of another portion 64 of Si,Ge(;.x)-comprising layer 16f.
For example, portion 62 might have higher Ge concentration than portion 64, or
portion 64 might have higher concentration Ge than portion 62. Further, a
gradual or other different gradient in Ge concentration across the thickness of
SixGe(1.x)-comprising layer 16f may be used.

Figs. 22 and 23 illustrate subsequent processing occurring which

corresponds to that of Figs. 4 and 5, respectively. Alternately by way of

example only, processing in accordance with any of the other above-described

embodiments might also be conducted. Fig. 24 depicts processing subsequent to
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source/drain portions 55 which conprise sem conduct or
SixGe( 1 x)-conprising material. Accordingly by way of
wex@oapsa7odnl y, and further independent of nethpdy/uFiogs/077027
20 depicts an exanple floatlfng body fiel d-effect
transi stor 32e conprising a pair of source/drain
that! GIFQNS 3286/-89p SRk 8 A ndideh PRI (0w PRy SRaling! adfigt Ay Fig. 17.
a30e recelveé g%eréb t&eéﬁ Sourcg/dﬁ%in reggonéﬁ 1 % 18
Alteamdteﬂydaa/t way dodyamhenoely, pegéani@)en aceordecet wetdh avnerof the
i nsul.ator, 14. A gate electrode 24 is ecelved
Otheﬂr"l}iﬂvﬁaﬂ%scfrf%%ﬂ PR %b‘a‘ﬁn%%%%ﬁ leSé? DROBHECHi th a
gateitdbel B&hd ﬁnﬁeedOE¥ PG yrBEBHY 8¢ iRGLNESH oga;p%ratlon in one
el ectrode 24 and floating body channel regi on 30e.
exampdd emquchmem; geufasiont geﬁ@ﬁrgmttl@]egn muggeﬁ’%ﬁ; provided to be

: t ed /d t
nigtfigTRah 3ol Catr BT aRIPo et PP RichB2" 'SR Brighlfuritace
disp3I DG Slea] uh Ryt 1S 1C OWRY | F36mIInsR{tol 1X tb. separate such holes
Non- el evat ed source/drain portions 28e conprise

fromidgheals iabpramtl oReEntTEael oh ipertacona’ &oppieendiptive material
sucl‘ggg sfl%‘c)n %tlg Y@.\t&%{o\gn&/ﬁqﬁgﬁt\ﬁ%&’ eggfﬁ,loléeﬁﬁ(r? In@?ﬁglé{logrkradlent

reater
mayhh@l@eﬁdntd@]pézﬁfrldi‘dﬁIMﬁﬁé atitlon therflo amisg (bfodlyO:fh'a@lhleV fdetktention
S|I|conconpr|5|ng source/drain portion 28e. Further
HHPQ%HHBF% enbodi nents are next described in connection

Eﬁrmeg%xa%fplgﬁrtﬂo&mgt @M et 4 @nﬁ%&n\xﬁﬁpg@t“e}%edto Figs.

trate 1 e nuneral’s from th ove-descr
25- Erhodonnm@omweit]mtaldemedndhem salﬂ»pmapa' llage Li\lviett’rumerals from
i ff erenceﬁ & .ndi cat ed Mﬁ E “f h
the ghove-gepsrabade P‘£“§S g gu 1?’% W8S ?RHIQPT%%‘HE
d1ffé:1'3mfé69%%§r§g eﬁm‘egtélpwiithOﬂ‘heFdLﬁﬁx3“ heyweMer dyfrbfend ndit&als. Fig.
X onprising |ayer 16f not Dbei ng honbgenous at

25 de@a@tts rrr@gaﬁr&ingg)feéle&aﬁcéﬁtauémstr@me ahern@ﬁaﬁﬁh@t dﬂplgttecizby Fig.

icls, one,portion.62 ntend
2. GfRl Dl BROLNY PR sk E ST bl G UABEkSp ovious
fornpAxi éh O a%lﬂfcosild)él@&(rlsQgﬁegloﬂmdrﬁpﬂllﬂgamﬁer Waf ovdr0dnd in direct
exanpl e, portion 62 n18ht have hi gher Ge concentration

physisahcpptact oritls4, scamicpsiusion sehcwgmmms/@ghmgmﬁal 62 that is
recci PO GULL Q{} ﬁ?uﬁ@of lﬂ&m 1cogﬁu§%}e r STHELRR om 191rn%d11ﬁ%|ter1al 62 in

or other erent gr a I ent concentrati on~acr oss
one teleb ddinodnessn pifis Si @&@nd)ﬁ)rgdﬂrﬁﬁ’d:(snsﬂ@eﬂealyﬁ a Thkt BBYGe.x)-

be, ysed. Fi . 22 a 3ill strate subsequent
comrglrléélé%izil ??I mERt, e concentration in semiconductor
SixGe(1-xy-comprising layer 64 is of greater concentration than any Ge
concentration in silicon-comprising layer 62, and in one embodiment
semiconductor SiyGe(;.xy-comprising layer 64 might be considered as a second
SixGe(1.xy-comprising layer 64. A semiconductor silicon-comprising layer 18 has
been formed over and in direct physical contact with semiconductor
SixGe(1-x)-comprising layer 64. The semiconductor SixGe(;.x)-comprising layer
64 has greater quantity of Ge than any quantity of Ge within semiconductor
silicon-comprising layer 18. Example gate construction 20 has been formed
over semiconductor silicon-comprising layer 18.

Fig. 25 also depicts etching having been conducted into unmasked

portions of semiconductor silicon-comprising layer 18, second

SixGe(i-x)-comprising layer 64, and first SiyGe(;.x)-comprising layer 62 to form a
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corresponds to that of Figs. 4 and 5, respectively.
Alternately by way of exanple only, processing in
waemonsknte with any of the other above-describedus2008/077027
enbodi nents m ght al so be d®nducted. Fig. 24 depicts
processing subsequent tothat of Fig. 23 corresponding

floal ga%él?i @?Hﬁﬁel"‘f oﬁ"@@ eSsth gisg?%ohf:feedgt BYmidhdutfor

tern y by of xanp e processing in
siliGoc oodmrmangnlayue]am& apfl fitse SOt Geyq:- x&bomqardizéagrliabed&.

enbodi nent s h als be conduct ed (thout being. .

T eERg Ty B Reons Rt s ROR i thond ShBraty G pRsing layer
64 1PEH E4PBRIR deVHacti V8 Plre] ABF TR FHE SROCSNL LA hPRsidY layer 62,

portion 64 is provided to be higher than ger mani um

thergbpdeayimg thendémicpat gapn To2. dauctf:dmgmtufracw¢ulﬂd16esupported at

a hol e uantLt sl.i t m i nsyl at or
orp9y P Botfaft Rtk Hbdhd e Eafthe BT B &e upon
whi€R QUEI DBGhpHeadd) FRaeHT18CecHh gda ﬁﬁgﬂ&%ﬁﬂl@@htr‘éﬁoﬂ%@fd(ﬁhprlsmg
such as silicon with insul ator 14. Further, a

sﬂlcg@rﬁﬁﬁnam%nnéwwétrplﬁﬁw@rtanl%mr &ﬁynmmpl ebAOr Girmanium
i f:
con?@{e Bn sllll L5 1%, rﬁ@ngﬁ%'&{%ﬁer exa %%Qe{]%g %ﬁﬁe{m\f@r H,0

nprove

solutet odaiCHbCEIDHI tHh O frEF, e o@ sTo(l)utEb@Sor dbma8CFR, CF,Cl,, and
connection with a sem conductor substrate 1Qg. Like
%H]f?é%ﬂss fromthe above-descri bed errbodl ments are

'c}#éféﬁ‘#ng‘@@@qga ProR F:ﬂ'i\?e Iﬁ’ﬂt&haf%gf 5%1%%'1@& to replace

cated”w th®t he’ su or W|th |ffe
at leraslmoaiesof R@ndZ51M1 ;a)tsompoxsesgﬂa}@rcm {he Fiogvn 2@ hich was
trate alt rnatetothat depi ct ed

remZSipi/Eh SHAMBIC Vg U e (AP d Bp o TR Cs A eagat epddation of

one RIrSydtAUSF MAfdRAlsors fld @ZSeﬂh%‘%ﬁwEtho‘ﬂr?é%thge for insulative
_X)-conprising |layer 64 over and'in direct physical

matenﬁt éétlsvﬁmm @@érﬁ(béﬂi@ﬂtﬁoms & ab@wfdbﬁmgsanmgs Regardless

out e o Birid cuh ST s 1 WG mEL) PRI B5fy,eibigged as shown

in FegbR7l Wit F Wdéﬁxﬁ‘zu@@ suRdqiit@hépibexiabash Wew ed aas a
flrst Si xCGe - conprising layer. In one
semapayH Gt si @@nc@@memsrrw meviciial 48fremnataby @itﬁ@PSt

s1de¥Fﬁ589ﬁP@§ea%'t@19e sﬁ¥ gémpis?ég GLoat £ aﬁS%%‘Etsr 3} e

any concen 1 on ICon-conpri1 si ng
compisingday¢r 6o éﬁbmdal peittofsenircofidunt argiShx @ ( Not being limited

by agl)&cg}%%ggr%f%?gﬁllgge%&%r?gpg;aﬁﬁyﬁ?n%%i%%&g ?ayer 668 provided as

des&%&%%?@é. 58 |eh%ﬁ'1ﬁf%%ﬁﬁr°g‘h@gu{t‘ﬁ¥?Esﬂ§té@)§cesswe holes which
are stored in a bottom silicon-germanium-comprising buried channel region and
reduce dissipation and thereby perhaps enhance charge retention.

Further embodiments are next described in connection with Figs. 29-36
with respect to a semiconductor substrate 10h. Like numerals from the above-
described embodiments are utilized where appropriate, with differences being
indicated with a suffix “h” or with different numerals. Referring to Fig. 29, a
semiconductor first silicon-comprising layer 72 has been formed over
insulator 14. Composition and dimensional parameters of first silicon-
comprising layer 72 can, by way of example only, be the same as those
described above with respect to layer 18 of the first-described embodiment. A

semiconductor SixGe(;.x)-comprising layer 74 has been formed over first silicon-
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been formed over and in direct physical contact wth

sem conductor SixGe( 1_X)-conprising |ayer 64. The
waemwvposmdiict or Si xGe( 1_X)-conprising | ayer 64P¢EHES2008/077027

greater quantity of Ge thanvany quantity of Ge within

sem conductor silicon-conprising |layer 18. Exanple

conggi,ﬁng‘TQ?éIr wet iONnA0sRsh BEENLY WalBSr O¥&hple only, 2bse the same as

m conduct or silicon-conprising l"ayer 18. Fig.
thatal ssoridedi attay cetnc o e diann wgthb8as @ ppdeemedisimg dayer 16. An
un ke ortions_.of sem cqgnductor silicon-canprisin .
example I S I Ao Pt i G g GIyRHS B Tl 74 is
frorhiab%lut _§|OXA§§éstlaﬁﬂs‘t%odmfdtsljﬁgAhggﬁbnﬁz AQehfitbhductor second
af l oating body channel region 30y conprising at |east

silicganteowdisdngdayel 7€ ohfeonpd cyengemagerdugonhi@é¢msi-comprising

Si 1 X)- rising |ayer 62..Referrin o.Fig. 26, ..
layeg M et Vel SR Bl v flag S 5 TR i Ryficlyedorisine
lay a4 datay0BEth &t shethsstlae ek Mebyd hBbat iwigh ks fddt b layer 18,

Si xGe(1- X)-conprising |layer 62, thereby |eaving the
althgeghdepersghb antnd gbppersedend wet be.ebwiomiay tse of the same

e Lot - S por. t ecel Vv [ nt
confRGER P by RRREILE PO AR ST RIETHERDO Bitcoms o
250appearsms Exanpl e et ching a hi gher concentration

Ce-caonprisin ilicon-germanium material relative t

si| o]
| O\Béfeﬂé?%%%d% of> #b CyRMPARiSats EBRtERelieR 2Qmhas been formed

oves 5bd SRNBRIN L ShpdisTRe ¢4y &l 74 ncl udes using an HF,
HNO3, H20 sol uti1on or  a 'CH3COOH, H22, HF, H20
soRetfeomg 60 Higi BY), GedjnghaCb2en awa dbiBtedpiras masnasked portions

Referring to Fig. .27, insylative nmaterial as been . .
of sEF S Ukt CPEIFTAIBS 18 Told Ang eGP TUEIN G 1 feg-cOmPrising
layek-74 a€RIERE kS aAbtaY Shirfhde GRFrss BAYYN-WOIGRiMRS layer 72. Such

renmoved. An exanpl e techni que for doing so conprises

mighhéerrendygiaghby antisfedorichopr botdichfat deasérthedughl gemiebnductor

. 62. An exanpl e thickness range, for .insulative materi.al

Sixg s Lo PEHIRE LY Yo AR netpetasiall b i F i onuctor

firstReigi@bﬂL@@ﬁpri@méen?&erm/al s of material 18 and 62 are
ultimately outwardly exposed as shown in Fi/\ﬁ%iii 27, with

Fi Refoginge i &1 gnd2 stasoaduanccepftBRobianre hpcawnmstd aver first
T OB LGB B PRI BB e 7
and SikGegn;-conprrisingdaley@t. 18 and first SixGe( 1-X) -

PRI 10 REE. B0 sihings antinucd his Yome GRis R
silicon-comprising layer 72 at least using semiconductor SixGe(;.xy-comprising
layer 74, second silicon-comprising layer 76, second sidewall spacers 48h, first
sidewall spacers 26, gate dielectric 22, and gate electrode 24 as a mask during
such etching. As depicted, such etching is in one embodiment completely
through first silicon-comprising layer 72 to insulator 14. In one embodiment,
such thereby forms a floating body channel region 30h.

Referring to Fig. 34, insulative material 50h has been formed over
outermost lateral sidewalls of first silicon-comprising layer 72.

Referring to Fig. 35, second sidewall spacers 48h (not shown) have been
removed to expose outer lateral sidewalls of second silicon-comprising layer 76

and semiconductor Si,Ge(.xy-comprising layer 74 of floating body channel

region 30h.
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by any theory of invention or operation, a thin

i nsul ative | ayer 68 provided as described in the Fig.
wQ@ooentrads mrent m ght further isolate excessi vePdiIDUSR08/077027

which are stored in a bott@

sil i con-germani um conpri sing buried channel region and

r eduugrerdh § b AL 98, aﬁalédiﬁml@%epﬁhlaaﬁsccﬁﬂﬁﬁ@ﬁfgbﬁmé&ﬁ 39 has

retenti on. Further enbodi nents are next desc ed in
beep @it 2ldn arpwi frpgs ouxgnBet hitehal sdpwatlstaf gecond

s1h<§(ﬁ{nc%gﬁ)q‘ys%1g gIb%Sr aLe semlconhllcforr$11g§:§?llm§ ({orér?{)r}lsﬂlg layer 74 of

ovedescri enbodinents are u

floaapy bpdy ahannwl tdyidh f3foe1r @Ngsn bgi g of BRIy @fhiwirk Bichs 38h.
suffix "h" or with different nunerals. Referring to

Fi gVithout herudisytesliby ainyf theery $if linremtien mrapsiragon, such might
faci @Xl%regc?esg%%lpg&g‘i Egrv{;[ﬁﬂm rflogﬁH%%tony %he}nnel region, and

mposi tion an nS|ona par anefers o
redisdd exorssvphoki digsipayim W2theasyuroy/dvaihsofth €xdyple@gthening
onl Ee t he same as those descri bed above with
reqq%%%éﬁlff%tV%?er 18 of the first- descrlbed enmbodi ment .

HCARd b9 ¥ |

bezﬁﬂ%%gﬁgd oveP§f|§§§ﬁ§%%nggncon% ﬁég%ﬁsgg%xanqﬂe

emb@@hp)@gut tflq:smr@bpdmflevldyeftﬁéctetxamllsE)rcﬁﬁlycoﬂnprtshmg agrner of
hat descri d. above | onn

soufR/mth rSE RS B NGE AfLrUTE Bagy SRanp e oeipe bsisceived

thereBBELe R THEHoLRDEMEA R repli éﬁC‘fv‘@ gh hdCOBRfH 8 ibdy! (ﬁya%rn el fegion
Is fromabout 20 Angstrons to about 250 Angstromns.

30h gepireppidadtvicrsucbrid aor ildonAgmiprel witrngld 3 és p‘x‘awdsd proximate

floa}?i rgr@gd)aéﬁgmieel %%‘r?%%om 1§1 X%%gos'l%l)esﬁ: lieléggﬂlaggi%red
betvetdr gare €leppioidsi mah@fﬁmtﬁf:‘g payy k@ahhel &278n 8Dht hBloating body

descri bed _above with respect to |l ayer 18, although.
channgldiegion 3 QHcF%P’BFeScéGPg’éC‘P\%%Ptﬁbtflf%Sllw@tﬂ ﬁ@lylpb@mg)reglon

72, %Q@nﬁ@%d&@t %%b&é%@ ol roﬁ@%ﬁn538g§ﬁ1€§§’r 51?&]% n%conductor

ayer rom
Six(Ref.ey-comgrison Firggiod074 aelceﬁxambleewgaﬂi eegionst 6 laﬁt:lle 20

has been forned over second sjlicon-conprising |ayer
SermygnGiiar STH1ge o PG SAnEde 1T IHES A bRt COMver & Oe than

any 'q‘ﬂtaﬁtﬂg RIS Q&/lﬂﬁﬁté&'ﬂsoio&rﬁ%%@%c%ll flPSqr}inQpMdn%I f¥con-

["ayer 76 and sem conductor SixGe X) - conpri si ng
UmnmavemgTﬁgmwwrﬁhéMSH@SBmﬁouﬂer surface of first
ot N T S L N T

phyﬁ@Hll?QﬁﬂllﬂQét@lﬁg against insulator 14, and comprises laterally outermost
sidewalls. An insulative material 50h is received between at least some of such
laterally outermost sidewalls and source/drain regions 38h. In one embodiment,
first and second silicon-comprising regions 72, 76, respectively, are void of Ge.
In one embodiment, semiconductor first and second silicon-comprising region
72,76, respectively, consists essentially of p-doped silicon. In one embodiment,
second silicon-comprising region 76 and semiconductor SixGe( x)-comprising
region 74 comprise laterally outermost sidewalls which directly physically
contact against source/drain regions 38h.

In one embodiment, a method of forming a floating body field-effect

transistor includes forming a semiconductor SiGe(;.y)-comprising layer and a

semiconductor silicon-comprising layer over an insulator. Either might be
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SicGe(i _X)-conprising layer 74 which is substantially
sel ective to sem conductor first silicon-conprising
wo 20001055123 Referring to Fig. 32, second spacerBCHBB2008/077027
have been fornmed over firstlspacers 26 and laterally
outernost sidewal s of first silicon-conprising |ayer
forﬁ@d%@o@ Wb iheX) TCYIRAIRENY gady BlelébriRERE M 10 et19ctr0de are
33, etching is continued this tinme into first
fongﬁdKn@mihgﬁpnnsom@quy@ﬂuizlabnunasngdsym@ Lkrngthegau:
. .sem.con tor . X rising |aye second
aie FFERT d kS el odid? SRSt BLbdHa s ik U AEdS Fonducted
intcABRmabkéSpostigpyaIthe @éﬁﬁ’&@n(ﬂﬁ:toﬂgﬁ Géi g sgﬂprglﬁgdayer and the
and gate el ectrode 24 as a mask durin such et chi ng.
semAgom&mt@r stdicauehmarennadayer infome ad hgrbedy channel region

confi TRk Xs LGP 5 G ert A PR PR BEFE sl fgonaveton
siliéorf-koatprivgnpadye€ hBgnghy € @xamplehon1 ReFRIs! 180t D381 B depict

34, |nsulat|ve mat eri al 50h has been forned over
eX@%ﬂk%ﬂhﬁ§% PERGESAINSSE dewal | s of first

si Irh GO9S bd19s BYREq (hver REkELADS att af' vg’%ls of only one
R Sl ST b el sl

secon spacers
ofthemanﬂdom@u@xpéﬁgSay&ebohqﬁenﬁglsydemmdkﬁeeémS@mﬁhﬂnorsrhcon-
and sen1conductor Si xGe(

SI[ICO ISI |.ayer 76
Comf%mg ms?li M&Pg#%f chirngliteg Goayd ARamter the other of
the Eéﬂﬁ%cﬁ@@opﬁ Q‘}é(l )905 Iplr:isgn%:f erSEE NdURTdMRIuctor

i1 con-conprising mate as been epitaxially
s111cg1mmnfmmngda§e¢mfsthd Hoetiak midenmdielobgiecoBy way of
i [ 76 and sem cond

exa%:pl)l(%g)?lij}_’&%%ggl rqngil %‘gdeBiFérS“’f RFPCREFHRE; wts{)aglch formation of

insud haNBehatee@il Ofe ibnlda ctioe 'Blﬁc@ﬁidonQ%rl&%lgrlﬁﬁf&Eﬁ' i9 efp11ax1ally
regi ons 38h. Wthout being limted by any theor

STOVAVERT onteamospditgraloride wabn qﬁt@htothar: pf thgs@mes@r@bytor
Sl"@ér)f ¥ eél%r ?‘gsgr)l( ea hér aﬁ{?l?ef !sg Ecoqgi ?glysﬁn:%tlnqﬂgtl)mpri%mg layer of

LIVE S|pa i on

the SloWting/ s dy ﬁsanﬁélerregbyn It(elﬁgirhenpm ofeduir &drief fepsbns. Again
tinme. Regardless and g of exanple only, Fig. 36
by wayiof e ample oy Elgén‘déoﬁ% b dopieit $XRINBedY such processing.

[ BaRokod 08, 3P EORE 7 Dy, s i 570
witlcheaprel to agicomicd@ducesaiubsttate 10m. Like numerals from the above-
described embodiments are utilized where appropriate, with differences being
indicated with the suffix “m” or with different numerals. Referring to Fig. 37, a
semiconductive material first region 80 has been formed over insulator 14. By
way of examples only, composition for the same might be either of that
described above in connection with layers 16 and 18 in the first-described
embodiments. Accordingly and in but one embodiment, first region 80
comprises a silicon-comprising material which has been deposited over insulator
14, and in one embodiment in direct physical contact therewith.

Referring to Fig. 38, trenches 81 and 82 have been etched into
silicon-comprising material 80 to insulator 14.

Referring to Fig. 39, trenches 81 and 82 have been filled with insulative

material 84. Example materials 84 include doped or undoped silicon dioxide,

and/or silicon nitride. An example manner of forming the construction of Fig.
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t her ebet ween. The source/drain regi ons 38h and

floati ng body channel region 30h are received over an
w0 p@olosticy 14. A gate el ectrode 24 is provi dedPCT/US2008/077027

proxi mate floati ng body chathnel region 3Ch, with a

gate dielectric 22 being received between gate
39 1@'1)?&351%’5%1%41 (?f"‘ﬁilafter@eﬂtgﬁgfﬁ‘éﬁw&tﬁad\r@hlf £9hPRe38M-and 82,

Fl oati ng body channel region 30h conprises a

follgweiddondhemaealfnesharsichl pohsiciogpthies¢ aigatr lsgsbto @R ouger surface

of SR PSR Bt AR SR AT Pl R Sy Bl
dlscrélegﬁinqusbeégmnsm 8gh OR JhsdteldZs SAAPERNILIELBFally outermost

Geg 1_X)-conprising region 74 has greater quantity
sidegfaltse 6Hlalwnag]yns}uaﬁwtmat@rlad;eSMetcmwdea@mtacfmg directly

conductor.fir i conco
phy S SPEE  Lailer Sy BB OBRE Okt SRATRIE IR of rorming o
sem$¢dmaw1ncaaﬂm¢rsa1ngr§ta@gmn %6 d&rrﬁpmsmeﬁodlmewﬂefe insulative
physi cal ly contacting agai nst insul ator 14, and
mat@@ﬁbﬁﬂgégepﬁt@flaqua@m&ﬁmﬁlySp@eaAmlll% agamstigigrally wartermost

s1deW%{l?§B 0f5f9ﬁt rg §6V%%V£F 19550 %&ahﬁﬁg gl%?r d)ffforﬁl Iﬂg the

Out &F 1o Si de s and “Source/drai n
samB&hlgHtmletme)eelnbhziedI&[ﬁd whietlsdr @didtisgaangtt-to-be developed

silicon-conprising regions 72, 76, respectively,
vORFTBIER 1 Frig ol %ﬁ%’d?%‘i‘ﬂ“l‘éfemaé‘%fﬁ%l]u%ft%ndﬁ%‘?n Sfichas been

formS&E ONer ahhI19cmr@&rmfys%ﬂgc(;nqgaowu?l%eﬂf%nﬁ%a@@%x&@al first

consi sts essentially of p-doped silicon.
reglemﬁm pngmtver Seswadvsi Ihatm:r&l c&ﬂnpAlgalmgaﬂa@gpkemnzﬁerwid for

semiGRRTEY Rar oIl 688 TERLRMARIES MITER ithest oy

desd¥iysd 6BbLY i @Ohactti 88R WS 15245 A%/ MR B JraBle St 3BRcribed
I n one enbodi nent, a nethod of formng a floating body

embodémgnét Pdearnateamsatetaks Imcpldesrormptgmalaicd. Regardless
matg'rla ch)(l;lg‘uatg%r m§ 98& ojf—tﬁ)e s rm%;pggléuro ‘ c?fngﬂ?erent

sem con UCt or ICOﬂ COﬁ'p

comipds it OFurEietrhﬁe’spﬁbghE Iﬁﬁﬁe@faTI@GOQﬁldeBG nTn@Ght Mehesmogenous or
Regardl ess, a gate dielectric and a gate el ectrode are

nonflgireacRYE: R @énnefoﬁalﬁe%mgswth@@d@@me.rgah?glal second
reglhflyfs% is BJ? gt a?(eas hd'lsdleé:{drhﬁ Qik de'dela%@ %an be deposited at

ect rode |n part” as a
leascondummmﬂanneonmmmm$médvpdnMMaaaabB6ﬂhﬁngenmnnnﬂ%y@@bwn

lSI |.ayer and the sen conduct or
thergfion: %ﬁdi% g g I Y Ba RoRh TSt FeRomnEp bdapne cmbodiment

and %Iﬁﬁﬁ‘rk%lchgglw‘%ﬂ Q&Wdrﬁidwl\;ehﬁa%%l%‘dﬂat&rgmn 86 might be
conprising layer and the sem conduct or
polished, for example by chemical mechanical polishing. Regardless, Fig. 40
depicts a gate dielectric 88 as having been formed over semiconductive material
second region 86. An example material is thermally grown silicon dioxide.
Referring to Fig. 41, a gate construction 89 has been formed. Such is
depicted as comprising a gate electrode 90 comprised of conductive layers 91
and 92. By way of example only, conductive layer 92 might comprise
conductively doped polysilicon, while conductive layer 91 might comprise one
or a combination of a refractory metal and/or a refractory metal silicide. Gate

construction 89 is also depicted as comprising anisotropically etched insulative

stdewall spacers 93 which have been formed over laterally outermost sidewalls
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silicon-conprising |layer. By way of exanple only,
Figs. 13 and 32/ 33 depict exenplary such processings.
wo p@alostiryye material is fornmed over outernost PEX/EsR08/077027
sidewal I s of only one of th& sem conductor SixGe(
1 X)-conprising |layer and the sem conductor
of itk ieCONEQIPOOSi A ihametivefcaph@ ol lsaaiinypadYaisharR@lrse be
region and not over the other of the sem conductor
formpdGe(i x)-conprising | ayer and the seniconductgr
silg = rek-Si I f the floating, body channe
ot EREP T, 19, L RNEhe o PRl R i portions
of ssudhopdociss ntgerif tesorsligdpibargatd asu@itii®swliatihy 84 to form a
material, sem conductive silicon-conprising material
floaitgigefva?%%illapwl Bredam 0me sesrerins senigpad ueti ke aeatgria first
regih §0and AR B 08 e PENEPIFLEL B HATRG, Such etching has been
conduticconsiogrgte slielgciray 88 ofd ghe dleoabia@obadieachanpett as a

R R TN TR
sid AXAMRD R o s I Ra P& QRRSELATus EH L !afrﬁaF ﬁgi'ng{l{f} Hcfiing, with

next described in conjunction w 1 gs.
semy egphiti weomatemal sanddctegios $oshaiagerniOasked Kest by the etching

s, f t abovedescrj bed enbodi nents are ) X
of 215 FI IS Uhere LUpRBRPS: 8 (0% CATHNFITS JFcessioar sgmiconductive
matefidl cedamll Wdibntd®@caibtioonsiderell M ddin ik fiy Btrally outermost

nunerals. Referring to Fig. 37, a sem conductive

sidepglly P4 first region 80 has been fFrned over f
' I 4 5 I , ositi.on .for
R e L T .

front dameestl y omtedrh Osd dyewalld ®4a6f al &dsh séM@conductive material second

first-described enbodi nents. Accordingly and in but
feglaﬂéé%gﬂi%@nﬁ%lfﬂfﬁ%rwér%}ﬁ 1861 PP dJaone embodiment and as

showh! I)sﬁrbfcgam%ﬁilrggq g%‘éhé e Y {ﬂggﬁggeugfg%ﬂlee%ﬂ' {n%ﬂlative

over 1 nsul ator In one e I'n direc

matghyk 84 ain dciond me tnthoeli et in diRefce phiypizal @ohtg:t tB8rewith. Each

sourg P GBh LR Gih G REFER P &D. G04 SASACAbis fArmed (© comprise

an eROfREA isBArdHdFdig- potfiont 9’?@55_‘3&%@%—4&:"1’@@@3 s%ﬁY@e/Q?ﬁiﬂa[foSrtion 98.

filled with insulative nmateri al . anpl e mater
In ogg eﬁmmdi@i@ldop@'df@fdnahId@p@i@nsiddmplrisdbﬂi(dcd'_e,whhetlxample
S SR 10 ) SEREE SRRSO L BB Mg s o
the etdiepld Fiz. tDeb@idiinkht t renches 81 and 82,

Fig. 43 also depicts an example floating body field-effect transistor 100
independent of method of fabrication. In one such embodiment, such comprises
a pair of source/drain regions 96 having a floating body channel region 30m
received therebetween. Source/drain regions 96 and floating body channel
region 30m are received over an insulator 14. A gate electrode 90 is received
proximate floating body channel region 30m, with a gate dielectric 88 being
received between gate electrode 90 and floating body channel region 30m. Such
floating body channel region comprises first and second regions 80 and 86,
respectively, with second region 86 being received elevationally between gate

dielectric 88 and first region 80. First region 80 comprises laterally outermost

sidewalls 85, with insulative material 84 being received contacting directly
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foll owed by chem cal nechani cal polishing thereof at
| east to an outer surface of sem conductive material
wo poogos1eyyi on 80. For purposes of the conti nui PQI/US2008/077027
di scussion, first region 8B4can be considered as
conprising laterally outernost sidewalls 85 having
phyb#eaulyad d MG BLEFIB) o BtbrhRSEL X ﬁ?é“&?gf'ﬁ&t%%ﬁﬂ 8Y. In one
physically there-against. Such provides but one
embexameing, fresthegiof 8drasi mthiakseys whnchuct puemtemthemi tiat of second

fir egion 80 ogver an insylator 14, where [nsulative .
regip - I 8% EOPRUEFVed ebatditt sl e BERIpeliyet Lanp6 is
void@Ridst Yeatebaklempsd@ismsht sddewak! st 8 i0fnd {dhd regions 80

region 80. Any alternate exanple manner of formng the

and Spaespgitvedyseomerises IGeze@nearmb eiiet hevgiers $0i agl 86 might

t-to:-be devel oped, Referring to Fig. 4 a .

forrd Jice STt v iy ef AT SBUHEM<RyT b igs Tacomegizes hole

storh @& Wtu@ein BifohB et Rfin M sl S8k aGeRARGtinWakd portion thereof.
sem conductive material first region 80 and over )

Region §0anpy e opppiase alixBer -« Ai ok aneRlgnipl @nyraf éh¢ arisntaions,
sem.c Iy terl eco i.on 86 ar

pos BRI ARG o AR N S Lo RN ERNER BEallfpyotner

silidoayeospibiagandi8rial at hésd Hesdrillababobed enbodi nent .
Alternate materials are, of course, contenpl ated.
Regardl ess, materials 80 and 86 m ght be of the sane
conposition, or of different conposition. Further,
respective materials 80 and 86 m ght be honbgenous or
non- honogenous. One manner of form ng sem conducti ve
mat eri al second region 86 is by epitaxial growth. For
exanpl e, a seed |ayer can be deposited at |east over
insulative material 84, with material 86 being
epitaxially grown therefromand from sem conductive
material first region 80. In one enbodi ment and after
such growth, sem conductive material second region 86
m ght be polished, for exanple by chem cal nmechani cal
pol i shing. Regardless, Fig. 40 depicts a gate
di el ectric 88 as having been fornmed over
sem conductive material second region 86. An exanple
material is thermally grown silicon dioxide. Referring
to Fig. 41, a gate construction 89 has been forned.
Such is depicted as conprising a gate el ectrode 90
conprised of conductive layers 9 1 and 92. By way of
exanpl e only, conductive |ayer 92 m ght conprise
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conductively doped polysilicon, while conductive | ayer
9 1 mght conprise one or a conbination of a
w0 efopastios y netal and/or a refractory metal suPCT/tig2008/077027
Gate construction 89 is al 29 depicted as conprising
ani sotropically etched insul ative sidewall spacers 93
cﬂggiégi have been forned over | aterally outernost
\al | sof gate el ectrode 90. An insulative cap (not
shown) m ght also of course be forned. Referring to
Fig. 42A éfoahinag dbs fiebdreflzendusisédor obmpriviagked

portlons of sem caqonductive material second regi on 86
t 02 RIUPASPYECGTATAIPITaR1Y Ry ipgrhilgatingatadigehensye! region

rece?b@d" el hEdl 08, 39/ %%@éﬂd%éllg %%Iﬁsc ORGYRL 'f}’ogastfé:@f) ﬁ%ﬂl?lchannel

irst region 80 an sem con ive materra
regmmgunngaécmS@dhnanahln@uhasrbeen conduct ed using gate
dielectrbg 88.and gate eh rode go at Ieas gart
as 2B RSk FE IS RERIBI LRIt Haaiing, O%ﬁnhéfl% reglo

en@%yt%mél,eca% %9@&99& %ltweﬁtm@%qtéeﬂ;%wcﬂe ﬁﬂﬁﬂf‘é fofdng body
have al so been used as a mask during such etching,

chamsialiregeen;conducti ve materi al second regi on 86 being

unmasked first. by, the etchin ate dielectr,c, 88.
Fort B p0es S FRaMS R ReParEabE o i iEondubect
shcagnkp@@g@@kmﬂgrggh@rm@u second region 86 can be
consi dered as conEr|S|ng | ateral Iy outernost sidewalls

94thREpatingipd clrgnelaggiae ﬁpémiitﬁmg iaviergoadiatorhas
silic%%egoﬁ%:rfs%% #%ngxre%\éﬂ/ efdr QM eaetne%l % f%%‘i‘n%ﬁgp
st dewal'l's "'east sem con Ive nate

Si,GRePdomeyistmg 86gion draf Magp@i dictdctsioy tlceeédm&tdhductor
regions 96, .In onge enbodlnent and as. shown, mﬁair of ]
Slxcs“oumc%?@lpé}%“% EGF1ORS %nargéeéﬁﬁrt%n&twfg% ap@ay quantity of

Ge \!Fv)ﬁﬁ%@fa ¥€m’i‘@61€&ﬂé} S ! cbﬁh 9 ‘?n% % gnrent in direct

sical contact t GFGMA ) fdraln regi on
96 in one enbodlnent, and as shomn, is fornmed to
coBpri sé" hanfleatengtb@dysfocﬂndceﬁfdc‘atrnnpicmn' @ﬁcﬁﬁmah avleerein the

non- d source/draln
Senlﬁﬂﬂé% lgfduF%@PH?éﬂ%r? ﬁpdﬁémﬁgﬁﬁ} ge S|I|con
with exanple materi al s being as descri bed above in

cofnect iThr fbiding dudgefididakifetegharist@8oPEldime] eXaiFBlethe

Fig. 7 enbodinment. Fig. 43 al so depicts an exanpl e
Semﬂ%‘é’t“lcﬁ@l b‘éan’F‘émﬁlléﬁééffglpfla“rﬁnﬁﬂé@s $60 i ndependent

of method of fabrication. In one such enbodi nent, such

COHPII S§%e floating body field-effect transistor of claim 3 wherein Ge
quantity in the semiconductor silicon-comprising region is less than about

10 atomic per cent.

5. The floating body field-effect transistor of claim 4 wherein Ge
quantity in the semiconductor silicon-comprising region is less than about

1 atomic per cent.

6. The floating body field-effect transistor of claim 4 wherein Ge
quantity in the semiconductor silicon-comprising region is less than

about 0.1 atomic per cent.
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a pair of source/drain regions 96 having a floating
body channel region 30mreceived therebetween.
w@Eouposs1dy ai n regi ons 96 and fl oati ng body char@EUS2008/077027
region 30m are received ovéé an insulator 14. A gate
el ectrode 90 is received proxi mte floating body

chamnel ARl AR AL hLEE PR P s

leasebahnel region 30m Such floating body channel region

conprises first and second regions 80 and 86,

respectively, with second regi on 86, bein eceived )

el 8val | aﬁgﬁw%g@@éﬂ fgakdectfFet Efé‘flﬂséms%gﬁ{?dmﬂ Mgerein X is at
leasf 89f on 80. First region 80 conprises laterally

outernost sidewalls 85, wth insulative material 84

bei ng recei ved contacting directlyphysically agai nst

| aPer al Mheolhbatingodyi fdeldatffsc8Gapdistor sf claagi 6rwigdein x is no

In gne odi ment, first region 80 has a thickness
grmﬂﬁﬁﬁﬁ“ﬁﬁggreater than that of second region 86. In one

enbodi nent, each of first and second regi ons 80 and 86

i s 190i d 1ok (@8atiNgtbddy QERl-effboditmBistodbl tRas! 7 teerefn x is no

first and second regions 80 and 86, respectively,
greateirans@s. Ge. One or both of regions 80 and 86 mi ght

form hol e storage volune. In one enbodi nent, region 80

CORPri s - Vol ' di -

1 T0at gy ik o Rg R SR b RE PG Pl e s
fronc Opro e85 xCe( 1_x) for exanple in any of the

orientations, positions, and/or concentrations as

d ib d wt it t. oth ) . )
o PeonlOsantan o PtEprrit HRESGRCR plsi 1 wherein x s
fron2 POy €o GLA M1 'thé-serﬁiédrﬂﬁkit@lgsQ(Q}jéfl_f()i—@)ﬁ})@fsﬁ@gkegmp has a

~transistor conprising: a pair of source/drain regions
thickagdsngl &romh ekpihgOnbalgstedraarnelaboggidénAneseppsd
t her ebet ween, the source/drain regions and the

f ! 9t n%‘h%QHXaﬁFg%%%é/ 'Irigl%l—gﬁeppjtrﬁgs{s?&egySgliﬂlvf.rwl?é}ein the
i nSul ator; a ga el ectrode proximate the oati ng

sembagyduehbanBelGd egy-oom paisied eeglioal et 4 iicickaesd wedt
bet ween the gate el ectrode and the floating body

leasg RArheEStFQ@Son; the floating body channel region
conprising a sem conductor SixGe( 1 _X) -conprising

region; TaRbhENE vl 81 doet¥chanbRkor 88ERRM 13 the
conprising a sentconduct or
semiconductor SiyGe(.x)-comprising region has a thickness of from about 100

Angstroms to about 600 Angstroms.

15.  The floating body field-effect transistor of claim 14 wherein the
transistor is partially depleted in operation, and the semiconductor
SixGe(-x)-comprising region has a thickness of from about 300 Angstroms to

about 600 Angstroms.

16. The floating body field-effect transistor of claim 14 wherein the
transistor is fully depleted in operation, and the semiconductor
SixGe(;-xy-comprising region has a thickness of from about 100 Angstroms to

about 300 Angstroms.
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silicon-conprising region received between the
sem conduct or Si xGe(1 _X)-conprising region and the
w@aioe/osi1ed ectric, the sem conductor SixGe( PCT/US2008/077027
1. X)-conprising regi on havi2hg greater quantity of Ge
than any quantity of Ge within the sem conductor
si hkcon LS| f: I | : .
1 ala orf acr O R ABoHeD o Bect BiGsl rLl KRR Mvherein the
semsam daendubi 65 e $ix)-ccmprsonpré giomghasegitbickins s gihdclofis Geam
3 he f] oat i bod el d-effect transistor of claim
aboit 3 B ALORe Sen L OHALERSE € SE b BBRBRESoy F gt Tegion.
conprises Ge. 4 . The floating body field-effect
tragsi stygfe ﬂBaﬁh?!HBd@r WMBRI-8ffRc OB afuRRG} bY cldinf M® wherein the
sem conductor silicon-conprising region is |ess than
semagroutuctor ai.dng ¢ <peppering Segitmehdy aahickgeboushich is about equal
field-effect transist.or of clai.m4 wherein Ge quantity
to thaf ‘%fﬂ%‘esse%%cé’ﬁ‘ Uctdro s PT con?RordlE Sitdg region is Iess
than about 1 atomc per cent. 6 . The floating body
fi ebd- efffrectlohtiapHsltyofichf-cfileai tadsisier ef olacm ualidrictry the
iin the sem conductor sjlicon-conprising region.is_ |ess
semi ¢l ugset O bET e af BIMPEISHRE g, fras a thickpesatimgh pbégss than
f -ef Is @ rein x is at
that QR G g i BB T8 et ot
transi stor of claim?7 wherein x is at least 0.7. 9.
TheOf | odthienjohody Hodel debF-£Hett traansitet of cbfimcl avmergin the

wherein x..s.no greater .than 0.85. 10.. The floatin
semfistital Siifeet ot PRALILE Sreign Kis aliFkifet PAch 1Y greater than
thatff @eeRingicoh@antdt Slicdd-cobhgribin@atdgign body

field-effect transistor of claim7 wherein x is from

0.7 to 0.85. 12. The floating body field-effect _

tr 3hsi stldve Bpadpaihnady Vipkl-effgcktiagsistempdekimpl ovigerein the

s emﬁzgtglcfg&%ois 35'2(?&?_9)‘486%&&%&&@%)9 as” £ R bR Sy {9 ivs%‘ich is

greater than that of the semiconductor silicon-comprising region.

22.  The floating body field-effect transistor of claim 1 wherein the
semiconductor SiyGe(j.x)-comprising region and the semiconductor

silicon-comprising region have the same maximum widths.

23.  The floating body field-effect transistor of claim 1 wherein each of
the pair of source/drain regions comprises an elevated source/drain portion and a

non-elevated source/drain portion.

24.  The floating body field-effect transistor of claim 23 wherein the

elevated source/drain portion comprises SiyGe(;.x)-comprising material.

25. The floating body field-effect transistor of claim 24 wherein Ge
quantity in the elevated source/drain portion is greater than any quantity of Ge

within the non-elevated source/drain portion.
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t hi ckness of from about 20 Angstronms to about 50
Angstronms. 13. The floating body field-effect

wao e@pssardr of claim 1l wherein the sem conductPCT/B5200&(77027
1 X)-conprising region has2a thickness of at |east 20
Angstronms. 14. The floating body field-effect
trapsis 2| al '
B R S N s R A R LR

nonArigsitednsouroeabyout p6Oomngstprows.a AigheFhdophmatomgentration

body fi el fect transistor of claiml4 ei n the
regifRalis | S06 0T B1gHH PRyt SRR eHiaHiPh ORHLE! BiF et Heed
souﬁﬁﬂ&&@ﬂ?ﬂﬁh@h1§hﬁ§%&hdg¥k§&0npflS'ng region has a
hi ckness of from about 300 Angstrons to about 600

Am stronms. 16. The floating body field-effect
trafsi stTdme ﬂbaunauhﬂdymmepﬁﬁent thaststansf stcam 2€ Whgreyn at

t g eration nd t he. senj con
teas R oo BB Feb Gy B0 R BTl apa poygperarain
poﬁ@&@@bnﬁﬁ@uﬁﬂﬁ&hbﬁns to about 300 Angstroms.17. The

floating body field-effect tranS|stor of claim1l
mhereln t he seni conductor SixGe 1 -Cco r|S|ng regi on

hag8a t Hihekieagngiody ﬁl%ldr%fﬁf:hbf@aﬁlsz@ 8laapolitWygggn the
semPloddif@br glﬂ (%:(?%?’50191 i %fr%@%h 1@q§@9¥{5€d0@1§9 Z%glh sically

region. I'oat’i ng ct tr tor
conicticlgaagnihdt teemsutohe sem conduct or Si xGe(
1 X)-conprising region has a thickness which is about

| tq.,that of th '
" aaPon. 11 Aopdng o, e GEHFEF Ianaiert SEFIA Pahet Brgth the
sem@®orfditd?t $1 WH&L §-BoflpRissRE I ESVAUGL It received dlrectllr/~I physically
Si xGe(i X)-conpr|5|ng region has a thickness whic

confagsia gt #gminshete Brsuldier.seni conductor silicon- conpr|3|ng
region. 20. The floating body field-effect transistor

Of 36' ai Pk M’BE{IEF%Otd efl as Lf ?ﬂ &gfst(ﬁl ﬁ%aﬁml %comprising

X) - conprising ness
ano@fe@&bﬁﬁcbhdﬂcﬁoﬁl&ﬁh@iﬁnchm;&m‘mgcmghmt &¢cecived between the
silicon- conpr|5|ng region. 2 1. The floating body
semfq APy St 5 ant? R T TEEENAN HieHEIDRehE semiconductor

Si C?’ee(m()CQB‘ wf%js‘?ﬁg §b§§ﬁ1(l:1a§mlgcg}@9{érsdlfhgltft§%f0@e hR%n Any quantity of

Ge w1th1n the another semiconductor silicon-comprising region.

31. The floating body field-effect transistor of claim 1 wherein the
semiconductor SiGe(;.x)-comprising region comprises laterally outermost

sidewalls which directly physically contact against the source/drain regions.

32. The floating body field-effect transistor of claim 1 wherein the
semiconductor SiyGe( -x)-comprising region comprises laterally outermost
sidewalls which do not directly physically contact against the source/drain

regions.

33. The floating body field-effect transistor of claim 1 wherein the
semiconductor SixGe(;-x)-comprising region comprises laterally outermost
sidewalls, insulative material being received between at least some of the

laterally outermost sidewalls and the source/drain regions.
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greater than that of the sem conductor
silicon-conprising region. 22. The floating body
w0 p@baisalf ect transistor of claiml1 wherein theCT/US2008/077027
sem conductor SixCGe( 1_x)-eédnprising region and the
sem conductor silicon-conprising region have the sane
maxl, M hs.. . i f
tr§ﬁ5|stofg§ ggpgﬁﬁ¥§h§ﬁ%#gﬁﬁcgg€ﬁgg¥ {hF ﬂn§l§§Q§heﬁnnthe
insudaMiv € eh dteaiah i§ egtdnsd benpessall @thel Et\latadékj/ outermost sidewalls
source/drain portion and a non-el evated source/drain
and g sPYFce/gpinTRE19150at i ng body fiel d-effect transistor
of claim 23 wherein the el evat ed source/drain portion
CORRIi s esflégﬁ{l% QRf LElBO TRt RibAbT cl?afim Th}@herem the
floatlng ody f1i Id- fect transistor of claim?2
semwtm*rchmhoﬁéuﬁlamj tymipmistiig regl@\naltsdobmoun@dsdaialemst regarding Ge
rtion is greater than any quantity of Ge within the
r@1%@ated source/drain portion.26. The floating
body field-effect transistor of claim?25 wherein the
nongel eV[&lteeﬁoﬁﬁH%Qﬁ/d@rﬂbm paett ARNSRAPY bEeRim Dival@stin the
dopant concentration region, at |east the highest
semispehitcten Nodata-ar R PFisgh EC BNt Ien aidrrepeReEdat least regarding
sour raln portion being void of Ge. 27. The
Ge??n%ﬁﬁéﬂ ody field-effect transistor of claim 26
wherein at |east the highest dopant concentration
regﬂon dﬂmiﬂ@aﬁﬁg%ﬁkbwﬁéhﬂeﬁhutGﬁhsdmaiOfphﬁhibﬁ\vhmenlone
npri ses SI|IC$ : 2%"%ghe floating body, field- ?Eﬁﬁ
POrgmASiEE SETHFORTRG AT Firibn i GORHE SBRTESIRNEROR
condent}aONBFISE Midard ﬁgéQanﬁleﬁr%ﬁﬁh\ﬁ%dofdﬂ{eescetﬂlﬂéoﬂhﬁéi&al | y
contacting against the insullator. 29. The floating
Slx(hady) tomipdiseh § ecgion; ahs iaspdrergfortioai heih gwieeevied hdtaveen the one
33guctor%$|xcb(l X)-conprising region is not
poﬂ?%%ép CdPPEE?Y physical |y contacting against the
insulator. 30. The floating body field-effect
tragsi stigle QbaGhib®dy GORPEISLNEaaBRISEHT SRANCIAN 0N one
silicon-conprising region received between the
portéemiod dhel semd e ol yaeter Slx%u@nﬁgmmmggrrég}cnhh%a higher
conéé]ﬁ%‘ét%rg of é@?hzﬁ?ﬁ{)&o Qﬁ'b'&lt §h>6ﬁecge&1ie>9en%%%%h§£or}9
regi on havin reater qua an any quantity
SiXGlif(l_x)—comprlsmg region, the one portlon being received between the another

con

portion and the insulator.



10

15

20

25

Ge wthin the another sem conductor silicon-conprising

region. 31. The floating body field-effect transistor
w@booghsiims 1 wherein the sem conduct or PCT/US2008/077027

Si xGe(i _X)-conprising regi 6h conprises laterally

out er rmst si dewal I s which directly physically contact

t I
2030t 4 PR GRFERIR RGO TRGeELiRRL T nO
sempmndlﬁsburcestlxﬁa(regld@s- lconipei sflogtingd @ty cloapidlgegion

rally outernpst sidewalls which do not directl
rec%ﬁ lﬂé%ﬂe%?t%‘?ﬂf%@ SQYAF FET e 2L @Ry 6@3 draiflpatag Bi%y channel

reglgﬁ be-mg rtél: 'dr}gvécfoﬂyd‘fshﬂt@ra fect transistor of claim
N

e sem conduct or 'Si xGe(i _X)-conpri sing
r egigate @d)arqlrmd;@prdnahmtalthy fousttergrbsdy sihdenal tegion;

i nsul ative nmateri al ing recej ved be vvee at as )

SofEGF FIECTa 5 aiF§ SR BPRBLR Stk Aind fihoating boay
chaSRUI1&gi &l 8y r egi ons. 34. The floating body

field-effect transistor of claim33 wherein the

i nsa¢haoil vhe paireef apuics/dradce irgidnb etonernsialgl arotlaviaged

ral I out er npst SI ur.ce/

souncSHELM 'pbs B8 TIPS hoRrele Blekte A el it PRRfSH fiTev e
soul‘éfe/(ﬁla@ﬂl @oltlbhﬂf(ﬁhﬁ\nhlﬂ% Sk Gecondied Abn-Jl&@ed source/drain portion

1 _X)-conprising region is honobgenous at | east
Comlpé@aﬁgllan]glg@ésb AR AHL FaitGeabLatBe, PIHEOT P@@mmgnmdycon Ge

quarﬁﬁ% in 4 de tvaiiéﬁg(éﬁe"(%fe? a% g%kébmb]elﬂ\ggr gét@r ttlt'ﬁl . any quantity of

Ge W ixihdg ehe hsgladst|dgaint begaasmhrmngoﬁq)(ﬁﬁnﬁe;rﬂmqatndmelefiﬂated silicon-
The fl oati ng bady fiel d-effect transistor of claim 36
COMRRESIRE §OBHE BH’HPlRﬂW“SP the seniconductor SixGe(

1 x)-conprising region has a higher concentration of

Ge4bhaanilgeﬁ0§ﬁQé e yPREL-Offcff 1laRSis$&MD £ONRFHCEO Wherein the
Si xGe( 1_X)-conprising region, the another portion

highsel dgprat epwech thativwe partibe Odrtbepmmt tlmvaggrtiseumee/drain portion is
d[ I(sawrator 38. The floating body field-effect

VOIG Panki stor of clai m 36 wherein one portion of the
sem conductor Si xGe(i _X)-conprising region has a

hi gher quorcRoLfiagibodydficldectfbantdass @net bRAimP®P tWidtein the
of the sem conduct or
highest dopant concentration portion of the non-elevated source/drain portion

comprises Ge.

42.  The floating body field-effect transistor of claim 41 wherein Ge
quantity in the highest dopant concentration portion of the non-elevated

source/drain portion is less than about 10 atomic per cent.

43.  The floating body field-effect transistor of claim 42 wherein Ge
quantity in the highest dopant concentration portion of the non-elevated

source/drain portion is less than about 1 atomic per cent.
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Si xGe( 1_X)-conprising region, the one portion being
recei ved between the another portion and the
wo palostios . 39. A floating body field-effect treeiEUS1008/077027
conprising: a pair of souré&/drain regions having a
floating body channel region received therebetween,
thgqsoureel il SEOHANG. A LG LBRLEAG,PadY. channel
regi on bei'ng ré&cei ed cover an insalat ori gate
el eqidipdé spuped/dedie refiordsl watingn bedyinghsnhethimgilaggion
a gate dielectric received between the %at e el ectrode
recedned therebrbyeth Nsoay T erdrna regagnoand dhe fleacingobodnehannel
regiBRiteifll SOURGR/GIA 4h [RG1AGS, cOMPrising an el evat ed
sourcefdrain portion and a non-el evated source/drain
pontgana clé¢dteodd pyatiadhts ahe dbadigy hopprchiianekcoagionsi ng
Si xCGe(1-X), the non-elevated source/drain portjaon )
cofptd §idiﬁ<@le§“ﬁ? @ﬁ%@{veé%ﬁmm& She At & q%rr?dﬁo%rtci Hi floating body
Charg[pémreig%&gaﬁl icon, Ge quantity in the elevated
sourcé/drain portion being greater than any quantity
of tiGe fhwiatimignb @ dre chighd site gdapantpronognt seabicomdpotdri on
Si f the non:elevated sili c.oncangri SLE‘% source/.drain . d
g 6RMPAT N FAEE ¥ 4t T BBGY U197l d T BR T CERPH P Rigs i op> and an
insu®dtifl 3hMed3A1 WBLTAI feckhRdbeResdn SRPAMi@RAGeN ation
_ é,)q(;rtl on of the non-elevated source/drain portion is _
SixGraj-gh-0pmEeisiag regipmeatid ti bomgidsodlp cioresidicont eemprising region,
ransistor of.claim wher ei n t.he hi ghest dopant ..
the (ARSI RSt Do P EHE: Petith DbAPER o iRR harigy ot G
thanPi § ig@ﬁnciomlfi@teiﬁviﬁﬁn th2.sehtieohll @ador Rl OGEomprising region.
field-effect transistor of claim4 1 wherein Ce
quaptity in_the highest dopant concentration portion .
of ohe. o BPEVRE SRS oHis LBrPss Hapsistoonl Flrimedd whegpin the
AR 0 SHRBHCoPRD id3n iENRilil FagEng body
sem I e Jl e?rf ect tnr glns' ét %?écr)?élcinaﬁ m 412 wherein Ge
quantity in the highest dopant concentration portion
of 46he ddwe-Bpating dovdyolieldetdeal frapeistoronfl tkimes4 vilreanin the

aboudgil i atigrrci C ger cent.44.. A fl oat.i nsq&body
SEMGOAYCEYF RLtC A r aREPESHIE Lol 1B 8 pdir ~ of
source/drain regions having a floating body channel
regi7on The floating body field-effect transistor of claim 46 wherein Ge
quantity in the semiconductor silicon-comprising region is less than

about 10 atomic per cent.

48. The floating body field-effect transistor of claim 47 wherein Ge
quantity in the semiconductor silicon-comprising region is less than about

1 atomic per cent.
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recei ved therebetween, the source/drain regions and

the floating body channel region being received over
wa@eoopnsulat or; a gate el ectrode proxi mate the PCDEHS100§077027

body channel region; a gaté2dielectric received

bet ween the gate el ectrode and the floating body

chagmel £ e@iihg Body thadidpali tigh HOdY ChANIE o €gi on

conprising a sem conductor SixGe( 1_c)-conprising

redi PHI od soarsY/dnditictegions hpeion ¢ Shpating hody ehinong] @mdon

' ting majerial region recejive etween the
recdch AR MRt B SR e FRR DR SFRG SR ghe 'S & figay channel
regi®@nb €ipRGEet DiedSh ¥ ¢ICONICQITRIOrSi Ny region, the

sem conductor Si xGe(1-X)-conprising region having

gr dag¥de deetinie yr@?FlI]@tettﬂ?arfl@&tynabadViq%gan@ﬁl @egiwint hi n

th 1 6 : N - LSj.n eqion. 45.. T .

11 oef RNy i Ter v ARt SR TIPS eI SR 7 s Moating body
chamhelr gignohhe sem conductor silicon-conprising region is

voi d ?Q%CE. 46. The floating body field-effect _

t r AhSi b eobody shannal igsdreicR MINES I88M LWRHRRdsIctor first
o : o f oqi . -~ T o _
SRS TE 10 f SRR RER] SEBa%y il Wgine region
and whggmei qonGa cepradi:iey; ircdherisand cegiductior semiconductor

. Silicon-conprising region is.le t han about 10 atom c_
Slx(%%(la-xb-gﬂ{n_pr ng fﬁggm lg -gnrﬁcsbvﬁsg?tgqu_ne egﬁmlconductor first and
secdiBRRI o RpriFiRk T 4o ndh el &b dim o RHRRS SYXGGQLE( h&)mﬁrising

semi conductor silicon-conprising region is |esS tha
regighdiaving arenies qenticemf. Go than phpapiangithedyGe within each of the

£i - istor. i sing. [ f
semie 1Tl Bk GRS RAURIPE Pebiind B8ty thdnne:

r egh®Beinéesi dirdot hiesedielcvaeso mphigiiOr G6h Hedh P b irectly
and the floating body channel region being received
phygigaHYaP1tASN A RGRINs thatBs Wkt g eompsisingt ater wldy outermost
: i.00: - . iqQn; . a. gat jelectric
sideplIR, AR ARG of B vecP BB Eoll Rl Bt of the
latetrdtly ootranmsslt sidgi oty abhtiahtlsoatdergrdiadygbhannel region
conprising a sem conductor first

50.  The floating body field-effect transistor of claim 49 wherein the

semiconductor first and second silicon-comprising regions are void of Ge.

51.  The floating body field-effect transistor of claim 49 wherein the
semiconductor first and second silicon-comprising regions consist essentially of

p-doped silicon.

52.  The floating body field-effect transistor of claim 49 wherein the
semiconductor second silicon-comprising region and the semiconductor
Si,Ge(;.x)-comprising region comprise laterally outermost sidewalls which

directly physically contact against the source/drain regions.
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silicon-conprising region, a sem conductor second
silicon-conprising region, and a sem conductor Si xGe(
wa.20pAosampri si ng region; the seni conductor Si XEe(/US2008/077027

1.c)-conprising region bei 3y received between the

sem conductor first and second silicon-conprising

regihons;A fRR L SONM1eel Urre t R sls 8t cofidinLhg _

region having dgreater quantity of Ge than any quantity

of a@miniof yonreddhaiofreghen skayiognd flonomgfhodyt chmanel region

second silicon-conprising regions; an h .
rec G ABsELPTH PRr T F RshTCt RS ARG tPEgIYHiePRgY channel
regiofCdivedcdbivedt derPdty i s@dhidoy; contacting agai nst the

i nsulator and conprising laterally outernmost

si dedikikledectapde psexiamatedhadieating body edansekragidn;

R gk BF e 0TE s PEp % SHPL KPR Bt outing bouy
chafih@atdgignposy fiel d-effect transistor of claim49

wherei n the sem conductor first and second ]

si he dkeagiangpbody sHareefi wasomcempsignaflinse angdsecypd regions, the

P Lel d- - ngi i -

seoq BRI RARY R EuRATIE SR o hORT BBk OLn e AR Bcfetric and the
firsistdgioonthzofipsti ieighan cegipaixng dairskly essermhosl dile@falls, insulative

pndﬁged silicon, 52. The floating body field-effect
matptizh8PUREFeCsH Veq SPRIAEENRHEI &Y PRYS KeMycrsitinet die laterally
ou&%ﬁﬁﬁﬁ@ié&&hHQ@ﬁQHQ@h&?kagoheg'0” and the sem conduct or

SixGe( 1 X)-conprising region conprise |laterally

outernost sidewalls which directly physically contact

agartnst Tiheeflgating dyodiyaiinld-efficontragistgy 61 okaiimg3 yogrein each
field-effect ansi st.or conpri sing: ai r_.of. :

of e Bl &l RNEhediRns FRTBENPY Oier RoPRbty Clinemageriar
regi on recei ved therebetween, the source/drain regions

andst he Thleofibanigg body tiBRNBfkLCr 6@hoRtdEONPlARCED Weltkrein each
over  an_insul ator; a gate el ectrode Proxinate the )
of the patr MlgSHYES Hakh AT Ons godmwTisesyRit &layagsdepysee/drain portion

and GEEGH VAL REK BRI iR ehect r ode and the fl oating

body channel region; e floating body channe
regi on conprising first and second regions, the second
regbon Bdiengoatergibody tkisatfeonalahyishat eehith®3 gateein the

. dielectric and the first. region, the first. region
firsicismse eng: arie hish s fafetanaBiae) 87 SH ve
57. The floating body field-effect transistor of claim 53 wherein each

of the first and second regions is void of Ge.

58.  The floating body field-effect transistor of claim 53 wherein at

least one of the first and second regions comprises Ge.
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materi al being received contacting directly physically
against the laterally outernost sidewalls of the first
wo egposs1754. The floating body field-effect trBeiEUS1008/077027
of claim53 wherein each oB4the pair of source/drain
regions is forned over the insulative material. 55.
8ol L ool WiidnBRRY fokftifla &f f8Gn L LAY AEREoAbcClAhRsedt,
wher ei n each t he pa|§ of sou raln reglions
comgoipngses an el evated source/drain portion and a
noE-eIevated sour ¢ e/ dr ortion. he floatin

o) B SEMTIGER 6§ 5 yisF B o OBIRAT R 84 RFIEP S ot Hesulator:

fi Eéim[tﬁ?h%@nﬂ%n@uét@& GKIRESS. Wt fifsihg 19762 GEr LA@Rn direct
that of the second. 57. The floating body field-effect

physkahgbsﬁmn\@ﬁhéhamﬁnﬁeomﬁEMQrﬂldaqhxgtonhelﬂngéayamdhe
f t d
semyF T RLPT SerC ar ansh SworTop TRV b W32 er B i Rl Ge than

any QiRin@fty tdreGE i ishinaihed &Qﬁ%@dh@%r%ﬁc@ﬁmﬂl?ﬁ&r@ela@%r' A
met hod of forming a floating body field-effect

t r dpsninon gatodpeliesirigand or pitaglactseds oyatiee semiconductor
Slhc%g(@gl(n @ng gr?é E‘Imrdg | ayer over an insulator; form ng
tof si

I'con-conprising |layer over and in

dl meﬁtg ity ghteadictantiacindrbichg dtbe:16€b O R UEds@rin Paxfe{ a mask,
1 X; conprising |layer, .the sem conductor SixGe(

ion impantig R P anpeti Gy FRRATH BE N BYP UGNt yingraskgd portions
of tﬁ@@@m@@ynmaf 'slecd}{ Ip‘@'is%tﬂ% la%é}e r?‘(?mé:g’%\gﬂfc;rﬁfuctor
aye ectric

['f con-conpri si ng a gate

Slemd xacgmpelsehgdayﬂdiw fower atpeér sémymsduhxp(amt concentration n-type
con- CO rsin and. usi.n

souffel S rEe élﬁocqlﬁﬂﬂaaiygeth& A iaadh G aEeh fepmapisinglayer and
the SRS IR0 BITE AL AnPrik HRELGACHE] ik LANRIREMGbody

inpurity into ‘unnasked portions of the sem conductor
chawi¢li reghoe brpy een nlge paiyrethaflgating el chamhdtregi@i xGaprising

to.f j f hi d t
the SaRlart e ShTRrSYEneb el A% g trre BB &G
Slﬂja§ §eah@ﬁnﬁﬂgQ§yeﬁlllcon conpr|5|ng | ayer and the
sem conduct or SixGe( 1_X) .conprising |ayer, and

formng a floatlng body channel regi on between the
paPP; tHdermediachgt sbHin eRammenrisiagi artadallyigongng a

semiconductor SixGe(;.xy-.comprising material outwardly from the
silicon-comprising pair of highest dopant concentration n-type source/drain
regions to form elevated source/drain portions comprising the semiconductor

SixGe(i.x)-comprising material.

61. The method of claim 59 wherein forming the semiconductor
SixGe(.xy-comprising layer forms the semiconductor SixGe(jx)-comprising layer

to be received directly physically contacting against the insulator.

62. The method of claim 59 wherein forming the semiconductor
S1xGe(1-xy-comprising layer forms the semiconductor SixGe(;.xy-comprising layer

to not be received directly physically contacting against the insulator.
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t he sem conductor silicon-conprising |layer and the
sem conductor SixGe( 1_X)-conprising layer. 60. The
woredobossies cl ai m 59 conprising epitaxially groRreTIgSA08/077027
sem conductor SixGe(1l_X) céfprising material outwardly
fromthe silicon-conprising pair of highest dopant
congzent ratd AR iod YRR 1SR 508w HE AR HEGIA0Thd Eelfn%(mductor
el evat ed source/drain portions conprisihg the
SixGemxgonduyniong SaxSGe(d bX)homorgrrisisng leasterdgakdinglGeThe
nmet hod of claim59 wherein formng the sem conduct or
COngrRIERTPTx) - conpri sing | ayer forms the seni conduct or
Si xGe(i _x)-conprising layer to be received directly
physsi. calThe mehee bif RYaidg3ONShetdif fbRGM A6 seBeoniRtor
~ method of claim59 wherein formng the sem conduct or
SixGpuGeCompXjsingnpy fingot hy domeganpushd lsesi wenddicgote
con éﬁ(@g{l n.X) -conprising layer to not be received
rrectly physically contacting agai nst the
i nsul ator.63. The nethod of claim59 wherein formng
t h&5SsenmTdenohech @d oBick&ef 64Xy heiproshing kiay esmicodirictor
) é]ﬁ(i)‘érmgenous. at least regarding Ge concentration. 64.
ST Gre-«mEP RBU 1918 AR RPT S PRISER B f FF RGP Hg PPRdon of the
: , . X - _
e Ao Teh ST et A L~k A R Eher Sy Plion of Ge
thanmTHeesathtrgfortioai off 8 sdmercendutorm$inffet hg-comprising layer, the
em conduct ar Si xGe -conprising |layer copprisin
ano G g O e B B w6 P i e DRt end g ipsuittor.
X)-conprising |ayer to have a higher concentration of
Ge gbhan Tdees e belclfal 640nh&fcih MensalE apnsiti@nductor
. SixGe 1_X)-conprising |layer, the another portion being
SixGeceei-gembEinEdAY ¢heoBRESHHE {9oRingnene Reriips Widher .
of L.1: rei of M. e .
semg o Ao PR eE R IR LIS Bh Bier lsenggagipn of Ge
tharf does agodne prationost e ddieicvaducandicter, Sicotprising layer, the
1_XE,-conpri sng | ayer to haye a hi gher concentration o
one GOTHRRP ABES CaryCHEIYSERi LR 2B h FeP QBT ahd e phsulator.
Si xGe(i _X)-conprising |ayer, the one portion being
recei ved between the another portion and the
insulator.67. A nethod of formng a floating body
field-effect transistor,
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conprising: formng a sem conductor
Si xGe(i _X)-conprising |ayer over an insulator; formng
wa@:2@enssaenduct or silicon-conprising | ayer overPEruSi0n8/077027

di rect physical contact w Bh the sem conductor SixGe(

1 X)-conprising |layer, the sem conductor SixGe( i

_X)67¢ oM insdthgd| dyRrmiaY iand o 8 8 AHRYd yo 8-kt cPfrafBistor,

than any quantity of Ge within the senm conduct or
COMTIIBBN- conpri sing layer; formng a gate dielectric

an r~t.he m_conduct or .

o o T 8 b8 o0 S LT S OTME R S e pagt pp dnsulators

andotiéngatsentcoatinode salicbeasmprisiparithyas odefBaé in direct

et ching into unmasked portions of the sem caonductor
phygjoal cgRtac pith dhagemdgenrdugiar Shddsem-contuctise layer, the

L X $8(d 5 risj f - f t

S ot B b e B AT R PR A MR RIBE G ahan
any sjdaintiop-oddlipwishingtHeayenicandut he sEicba angtiptiom pSiaxees

1>f§%-co rising\;\sl?a er; and after the etching, )

epi PERI™ BT %étfé%ﬁpé&n%@cfetql%ﬂgfl@ OY6R oo Apmieq T ctor
silidBa-ebhrisfin@miateral Iy outernost sidewalls of at

| east the silicon-conprising layer to forma pair of

sous by theagaterdigiontsic B8l thEhgatestlbododé aclledisnis part as a mask,

conprj sing epitaxiall row ng.sem conducti ve ..
eretGRERBLH b EBRSRrA B Phat ofi BF SFRRSTAEEPEFIyE Wicampsiging layer
and $he8valiten @ictbetN, GBE . $icbhfiRkif8MRY éStd Sormd¥iel o A6l blay

SixGe( 1-X)-conprising layer to formthe a pair of
charpglriegien sPmregnerbe semicandugter kldcwf-colmirnieg layer and the

- j sing: epltaxi.ally. .ng. i conducti ve
Semg(’lo | cdéﬁ{’@%ﬁ‘p%%(gr‘hS%&%@%%ﬂﬁo%ﬁ%t eral | y outer nost

si détealths eofhiapl ypitheiadly geonnGOsEIicoind@ cliayeilit &n fcdmprising

the pair of source/drain regions. 70. The nethod of
mategigl Eﬁoéﬁfl%ﬁéﬁ‘ Y RUtEime g it ewale af s daatt e ssliger(qomprising
laycp - 16PHPS pRINGE LRk diQiTPe 4ibs Sem conduct or SixGe(

1. X)-conprising layer to be received directly

physi cal ly contacting against the insulator. 71. The

metBod dhechathmddbdf wheamebn chorpriisig gtdystasaailg grdudhgr

' 1- X).x. i Sing. | f.or i con r
sem%@%i&yi@_@%ﬁﬁn?%céﬁhglg}nﬁs@%engl Pr%n{ Te?te?zﬁﬂ]/ %3teqlfllf(§s? sidewalls
of both the silicon-comprising layer and the SixGe(;.x)-comprising layer to form

the a pair of source/drain regions.

69. The method of claim 67 comprising epitaxially growing
semiconductive silicon-comprising material from laterally outermost sidewalls

of only the silicon-comprising layer to form the pair of source/drain regions.

70.  The method of claim 67 wherein forming the semiconductor
SixGe(i-x)-comprising layer forms the semiconductor Si,Ge(i.x)-comprising layer

to be received directly physically contacting against the insulator.

71.  The method of claim 67 wherein forming the semiconductor
SixGe(1-xy-comprising layer forms the semiconductor Si,Ge(i.x)-comprising layer

to not be received directly physically contacting against the insulator.
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to not be received directly physically contacting

agai nst the insulator.72. The nmethod of claim71
weewposdairng form ng the sem conduct or PCT/US2008/077027

Si xGe(1_X)-conprising | ayed7over another sem conductor

silicon-conprising layer, the sem conductor SixGe(

1. X): CONEd HichBod @glcmnha\llcrtgngﬁgaltgefor%%@tﬂh%yse%c%ductor

t han any quantity of Ge within the another
Sles‘@«nxoréﬁmwngslawc@helz:amm@s ispgpieenduaior 3@icorheomprising

7 r|S|n I taxi.al
Iayaﬁkﬁcg% lgggﬂé¥$ orL-Corpi § ﬁ@gﬁ%ﬁ%?ﬁ%ﬁﬂ@géﬁF%ﬁrq“anng’Of
Ge ttainessy hyiaﬁtity?blﬁ’@d wattdewak las ofhert Stan Ad@dRGTor silicon-comprising
silicon-conprising layer and fromthe SixGe(
reglP’ﬂx) conprising layer to formthe pair of source/drain
regions. 74. The nethod of claim®67 wherein, prior to

th 3et CRIIOm P8 oR Q14! 0 i
ewal I's oI’netﬁe é)at eILIeII Z%tcrdorg@II@Itnﬁeé@t@ %ﬁl rg)nrwﬁp Pses
semﬁcwlsducet\dwlrhg:drﬂqcmmgl’lisil’(@nseemlabﬂtduﬁtlﬁ)trerally outermost sidewalls
er at |east to the sem conduct.or

I
of 185 e ersg CRBSIE A H HYEF 0 g W Gl o comprising layer

to fghﬁItﬁgtﬂanCofIsBﬁr(Q'f?‘@healﬁIrgngn‘%de and the first sidewall
spacers at least in part as masking; the etching

conprises after the first etching, formng second
S|aémalﬂ*ﬁp@@%ﬁ@dQ@@Imphé7ﬂvhgmn$IdemalI spacers and

over. si I of the etc sen conduct

o1 Pricdnb et Sufly, Py Ee ER B  ERR B ELE Byt of he
gatd elegtmdget he second S|demall spacers, second etching

through at | east sonme of the sem conduct or

Si Xl etchyn e comppiisssnigritaehingsivigughdhgsemieprduaiori c,
silidddec G ?1SZI1§CI% ﬁle&ptetof IlIe%eIﬁIc%%‘IﬁI I §9%%(Ja’§ c%nrgprlslng

the se spacers at | east
layemasknglghe gfdtfﬁdldlhetrmectha@aeé e hicoghdef Mdrlmgﬁlrﬂssiﬂatvla\l/lespacers at
eri al oveﬁ< sidewal I s of the sem conductor SixGe(i_

k““t&%ﬁﬁfﬁgﬁﬂﬁw Ber; after formng the insulative
maties bﬁgh’lngtc%%ﬁlgséshﬁt&eﬁl%nﬁrs?'eg (%I fSPAGES Seddhd sidewall

expose sidewal |'s of the sem con
spaggirh ioyentkoifipst smw/alhypaceramddaf\teerméewhllngpftthe esedcahthrough
Si deci/val I spacers Lo ]po§e SI dewal I s of the
semiconductor STlICON-ComprisSing
the etching comprises after forming the second sidewall spacers, second
etching through at least some of the semiconductor SixGe(;.x)-comprising layer
using the gate dielectric, the gate electrode, the first sidewall spacers, and the
second sidewall spacers at least in part as masking;
after the second etching, forming insulative material over sidewalls of the
semiconductor SixGe(_x)-comprising layer;
after forming the insulative material, etching the second sidewall spacers
to expose sidewalls of the semiconductor silicon-comprising layer; and

after etching the second sidewall spacers to expose sidewalls of the

semiconductor silicon-comprising layer, conducting said epitaxially growing.
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sem conductor silicon-conprising |ayer, conducting
said epitaxially growi ng.75. The nethod of claim67
w@owposarng: after the etching, selectively etedi/ngoas/ 077027
portion of the sem conduct@ SixGe( |.X)-conprising
| ayer relative to the sem conductor silicon-conprising
| ayer ;  flareminegh o d ol lcddiny 6 7r@ireptiging:n pl ace of the
etched portion; and after formng the insulative
madier dhe cteiNdge SEIGUYa1 1 clshin gy Oty P bW hgemezonaluctor
- ho ' [ ! -ef f ac ..
SR e TR RPeCrolaie) (Dm0t R feBh s Bfdqn-comprising
layesi xGe(1_X) - conprising |layer over and in direct
ph¥si cal contact with a sem conductor

si PEBHE B REY A HEt el 1aPladae! the pebedwrtionenndn
| NG WeAtrBf mid O @&ﬁal%@@n?ﬁ@ﬂﬁﬁt ndildd &hﬁ%ﬁ{a‘rﬁébﬁg growing.

| ayer over ang in direct physical conta
sem conductor SixCGe -x/ -conprising |ayer, the
seffPcondubtasho&iofdething adbogin s ibrgyl faykl-cffavi trgnsistor,
COD‘I[%[IileSth‘le'r guantity of Ge than any quantity of Ge within
e'deni conduct or sili con-conprising layer; formng a
gatermligl £6thiicoRMEtdr 38fGe§l LebhA®iAY¥AhyENEver and in direct
sem conductor_ silicon-conprising layer; and using the
phygigebcanecéatith @ sicondugiprsibrertaoerising wastrialrthat is
rmng a pair of source/drain regions
recegﬂéddf)ggkgﬂgﬁgmfaltégti ng body channel regi on between the
pafernoingsoyemalondwdtor kHYAN8omiprEsihf aayémgvdioghd in direct
chapnel regi.on conprising the sem conductor
Phygicp| EQRAChHEHh $hhgemigRduciple Ss&rs e andeemsising kowr. the
: %1 I . j ro, .. ‘
S e Y i P |8 PRI E WL ogptity gf G than
any f@anhey eif 5¢ erithinght enpabndof tos aili ceh-doa prisiagilapsr;

coppri.ses etghl neg t he se&n’ conduTt or silicon-conprising
| a@%ﬂl}mﬁh% saEnfitsdRehiict B 8isace elactigde gipr fhe sghicgypductor
Sﬂic@lﬁdc(hh?rigﬁ[g ¢ondugh@r silicon-conprising material, and
thereafter epitaxially grow ng siliconcontaining
matengahefgasmdipeiwat lagdghctgute felodtodgabbaygt ohaarteds a mask,
.egion, 78.. A method. of f.ormn floati bod
fornil?lgl 4p4 rfoefcio%rrcgﬂgrlals Lgeions And f%rmmg a Hgatmg )(oody channel
region between the pair or source/drain regions; the floating body channel
region comprising the semiconductor silicon-comprising layer, the
semiconductor Si,Ge(_x)-comprising layer, and the semiconductor

silicon-comprising material.

77.  The method of claim 76 wherein forming the pair of source/drain
regions comprises etching the semiconductor silicon-comprising layer, the
semiconductor SixGe(j.x)-comprising layer, and the semiconductor
silicon-comprising material, and thereafter epitaxially growing silicon-

containing material from sidewalls of the floating body channel region.



10

15

conprising: formng a sem conductor silicon-conprising
| ayer over an insulator; formng a gate dielectric and
w@2@anssied ect r ode over the seni conduct or PCT/US2008/077027
silicon-conprising layer; &d%ing the gate dielectric
and the gate electrode at least in part as a mask, ion
| myigant iAehdthbYRE OPRGHE tal Mbhdin & MRRCHBLEL-EARES tia¥sishd0
unmasked portions of the sem conductor
COMGITIS188Nn- conpri sing layer to forma pair of highest

do .concent.rat i n-type saurce/.drain regions.
conoihifio B B BhAPRON st kP 2B TaRETa Nt Pepme ingudptor
andofrafig Bg ade idioRt irig ahadygsloasvelroae@iver thet¥aesbt iR tor
... pair conprising the sem conductor silicon-conprising
Sﬂ“FHyéP?HEHﬂnéﬂﬁfﬁ&ialIy growi ng a sem conductor Si xGe(
1. X | SLNg: A FoJtli I t i.r of
b T SR Hn P ot B} TR gL g mask
ion smptasainy akrypeegimhs tivatyl eiinaeligy dhgo riQuinte hélhddsked portions
ortions conprising the sem conductor SixGe 1-X |
of the SHREF SR (RESHISH-CoBPTIR IR I AN (6f {918} indgr af highest dopant
ot b . ' . _ 2 cing.
contLRR1A 100, B0 PRl bh oLl Ming TR DRy
silidoay epmpvisin gday evs whdtformid ganilogtiag dewiyccrmhmel oegion between
th second Si.xGe( X?-con%rising.bager over, t he
© BRI CanRueEr TG eRIcengestors irORSRIFPER Y |axgEr and he
seepiigx RIKCRLdw g a GRARELSA NG ok Y Ae HAVI i
quaﬁt ity {Sﬁgn t_hegfi'rst Si xCGe( 1.&)_@0%9%@%9%3{1’%&1a1
outw gidiy dgom enp dowdbdgbestsldiansconompitaipngi-kayer over

s S0 G o SRS R oS5 aprvons

com@eistihgmnh@symieemdidiyr S, &, W-tbinprisieg Sepee@nduct or
silicon-conprising layer; formng a gate dielectric
and a gate el ectrode over the sem conduct or
silicon-conprising layer; using the gate dielectric
and the gate electrode at least in part as a mask,
etching into unmasked portions of the sem conductor
silicon-conprising |ayer,
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the second Si xGe(l .X)-conprising layer, and the first
SixGe(1l _X)-conprising layer to forma floating body
W@ b@nnsd173 egi on conprising at | east the sen conduusmwns/ 077027
silicon-conprising |layer ad@l the first
Si xGe(i _X)-conprising |ayer; replacing at |east some
of 7dhe seaendod @@frnﬁn%)a‘ﬁ@ﬂﬁﬁ?%d?ﬂ/ HauReri¥ct fransistor,
insulative material; and after The replacing,
congpigiagi al |y growi ng sem conductive silicon-conprising
material from. aterally.outernost sidewal.ls . of at
edtm i o tmisBhEh Bl Sl S5 P oy er CaRE it aRyefover an
insudaddm( Yorhi€®ANensicBedhayRrsebOnll Wilta RAiconBirising layer over
source/drain regions.80. A nethod of formng a
the eaconpdonfirst Shdiaf Heeempriahsd aynr, theospransi HigGe(i-x)-

' ] [ . 1-X) - riskng. | ayer .
conl B Th 0 e BRL G Sale O Bbied ks SRS i Yo merisine
laydrasul ator; formng a gate dielectric and a gate

el ectrode over. the sem conductor silicon-conprising

| ay@FMingpBgigangustor ¢ils ercemprasigstlageyaver the second
Si, GLECLEBRE AL S . gy mask i ng i 0 .
TSRk 3800, 5, RS Tl RAIAE ¥ having
gre@ex @aanti)) of dhpthai mgy ayetityanfl Gheidanithendudtonductor
l.silicon-congrising | ayer to forma floating body
SHEHahRBIP Y dAY Conpri si ng the sem conductor SixGe(1 X

- COPRAInY RGak@YEIcBNs hhe asglfbcé?@&E'SH@"c)v_er the semiconductor
__silicon-conprising layer; after the etching, Forn1ng
siligonsapmpiriséngdaeeti;al over outernost |ateral sidewalls

of only..one of .the senm conductor  Six .

i C(L)lrsrlpn : ts’}}en%atlea?g?ecéﬁa ethgegﬁtgoei“a%%&gé a%‘-l-ggst in part as a mask,
etch$hf iiBQuARRKES ipdgtibay OF thé sthchh@attbnailRashy. c6hRN8he layer,

regi on _and not over the other of the sem conductor

the spcomd 3ixeconppmrning biper, and thadirsefi-donduceonprising layer
i]i.cCan:G | &) r.of floati b channe
to ;oA ST, DR T ke i LR LiGPEL hDB DT PR Sductor
siliosyi-t @ixipadslityg gapmi gl sentiearsliyGlel V8- ©rhpLoirgCRIRE] Si NQ
material fromouternost |lateral sidewalls of the other
of T¥HacuniclirghieeBe o thesecons-HeHhrinsiongprasiae laygr with

insull f&vseniepapuetpr silicon-conprising layer of the
floating body channel region to forma pair of

after the replacing, epitaxially growing semiconductive
silicon-comprising material from laterally outermost sidewalls of at least the
silicon-comprising layer and the first Si,Ge(;.x)-comprising layer to form a pair

of source/drain regions.
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source/drain regions.81. A nethod of formng a
floating body field-effect transistor, conprising:
wo e0opios)7a seni conductive material first regi OPCDUS2008677027
i nsulator, insulative natertal being received
contacting directly physically against laterally
outder. "D nsdttieval fl rafink hefibhfift URG ABId-EarRt rt‘1‘31n§1stor
sem conductive material second regi on over and
COMYTiERL: physi cal contact with the semi conductlve
ma I d~qver the i.nsulativ
et S Bfe bdsickREL A0 AINGRAR o 3Vhhfad a semiconductor
sihcahecbnqﬂmﬁgdaythevslem ¢onduedr; ve material second
regi on; usi n% the gate di el ectrlc and the gate
BfRHfe 2t Félé%lteCFThC padta gateelgpdrde overithe spmtieonductor
silidias isﬁﬁgtlh?&s of the sem conductive materi al
second r eql o 'the insulative material to forma
f1 oati;thdpate divdemelk arregt}mwgmrmembﬂg at M€ast in part as a mask,
em.conductive materi al rst region and the o
CtCH I8 BT F 6 i B P 10T SBE SEnF G GHor et erompsising layer
and €hERefflc i3y i)
O L oL M nRaT Y SPLF PG YHORAEE 1By channel
reg@erﬁ(tmndamg the mnmqndlucwc&nd}enegrmmpnsfmg ayar paidrthe
QUr ce/]gr ain | ons. .82. The nethod of claim81

sem. %OrnmunCtOltﬁ 1"0&11‘38 Jj’[f&%\]/%y? Prst region conprises:

depogi tth@@tc&hﬂi%' T@l@ﬂrn%oiﬂahla?tiﬁgn{m&ﬁﬁl 8l cO¥8lertRt 1ateral
i nsulator; etc trenches into th

sidegyal] Sc%oa&hﬁrlpsﬂfrf eﬁﬁﬂ@ﬁpaqiuqt@rtmeGﬁnswcanmﬂsmgdayer and the
bl 89 EPERER Bt BRGS0 it Riion ane
not seet dondiidri ofetheededticah dsewersi, Gegi,Qr cedfiitingSayer and the
epi t axi al qrovvth 84. The method of clai m 83
sem Cé‘i)rnﬁl Fom- %Wﬁ@lsﬂ%l@tﬁrt%&‘ihﬁl fl@@téxm body channel region; and
SeHTt%P@QHﬁIﬂ%’%J’H{S%HtﬁVC ﬁﬁa‘f@ﬂgl e%q{e& alRy! g?Bwn?g QLT Dductive

__the gate dielectric thereov
silicon-comprising material from outermost lateral sidewalls of the other of the

semiconductor Si,Ge(i.x)-comprising layer and the semiconductor
silicon-comprising layer of the floating body channel region to form a pair of

source/drain regions.
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85. The nethod of claim81 conprising formng

ani sotropically etched sidewall spacers over laterally
woeiensnsy sidewal ls of the gate el ectrode, aneCTUBEE1908/077027

said spacers at least in pdaet as said mask during said

etching. 86. The nethod of claim8 1 wherein the pair

of ggour gehe@on dfelg)irﬁﬁﬁgiasflﬁﬂﬁh?)ﬁﬂyl e Q-0 cPYGh sishér,
insul ative material. 87. The method of claim 86 _
COIMHETIBEN the pair of source/drain regions is fornmed in

dir . sj cal ntact wi.th the jnsulative materjal.

g R caf R A b el Pt Pt RshieF ool or
insiHatyeenaicaial @@l 98Seiv6d fcont®din®dHeBnl 3B sadhify 8Y @€ Jaterally

source/drain portion and a non-el evated source/drain

outermestshdewalls pHehadinsbgesiPnel ai m 81 conpri si ng forning
th i reqi: g -hi es ich.is qreater
TSR AR ] OGP LA e
physical ro8tactwhizghaha seadbowdudtive fidtstiabrids Seeomt ahe@dvditshe
. re formed. to be void of Ge. 9 1. The nmethod of claim
lnmgﬁuﬁﬁéP@Fﬁ‘ t least one of the first and second

reghAffhy § a0 L QiCONBY SfieBectrode over the semiconductive

material second region;

using the gate dielectric and the gate electrode at least in part as a mask,
etching into unmasked portions of the semiconductive material second region to
the insulative material to form a floating body channel region comprising the
semiconductive material first region and the semiconductive material second
region; and

after the etching, epitaxially growing semiconductive material from

laterally outermost sidewalls of at least the semiconductive material second

‘region to form a pair of source/drain regions.

82.  The method of claim 81 forming the semiconductive first region
comprises:

depositing a silicon-comprising material over the insulator;

etching trenches into the silicon-comprising material to the insulator; and

filling the trenches with the insulative material.

83.  The method of claim 81 wherein forming the semiconductive

material second region comprises epitaxial growth.

84.  The method of claim 83 comprising polishing the epitaxial grown
semiconductive material second region prior to forming the gate dielectric

thereover.

85.  The method of claim 81 comprising forming anisotropically etched
sidewall spacers over laterally outermost sidewalls of the gate electrode, and

using said spacers at least in part as said mask during said etching.
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86.  The method of claim 81 wherein the pair of source/drain regions is

epitaxially grown over the insulative material.

87.  The method of claim 86 wherein the pair of source/drain regions is

formed in direct physical contact with the insulative material.

88.  The method of claim 81 wherein the pair of source/drain regions is
formed to comprise an elevated source/drain portion and a non-elevated

source/drain portion.

89.  The method of claim 81 comprising forming the first region to have

a thickness which is greater than that of the second region.

90. The method of claim 81 wherein each of the first and second

regions are formed to be void of Ge.

91. The method of claim 81 wherein at least one of the first and second

regions is formed to comprise Ge.



