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WO 2004/ 082002 PCT/ US2003/ 039944 A METHOD OF FORM NG
AN ELEMENT OF A M CROELECTRONIC CIRCU T BACK 683/039944
WAROPNRR? ON 1). Field of the Invention 5 [00 'S
invention relates to a nethod of form ng an el enent of

a mcroelectronic circuit and to a device that

i ncl udes AherreAED! OWQM@SAN]EMMEM@FAM
e

Eeg?(r)é]nell\?ngtnal I @@g?urﬁwmeht% mensi gngf on the

order of nanometers in nultiple directions. [0003]
Certain devices, for exanple, silicon on insul ator
(SO) devices, require that a nonocrystalline silicon
or ot'her nonocrystalline sem conductor material be

B RN O e VIR L™ Tor creat i ng o

nonocrystal |l i ne sem conductor |ayer on an insulating

1), ayiield ofiths Inventiosc hni ques usual 1y i nvol ve the

i npl antation of ions to a specific depth into a

[09BEPC ¥ Blvehion $ERIRAB dUpletiodiat fofinihg antlemenhof a
ectric layer of another wafer to the

GBSl LR R e

are inplanted, whereafter a thin |ayer of
sem conductor material remains behind on the
dielectric layer. A very thin and 20 uniform

zfeylﬁeri%%g@ %Réggy&[ﬁlan so be fornmed on a dielectric
‘a 3 onduct or fabrication environnents,
however, rarely make provision 1 WD 2004/082002

G RO Yo ShLICERLr BF HALRE Ll Wiructures

with dimensions on the order of nanometers in multiple directions.

[0003] Certain devices, for example, silicon on insulator (SOI) devices, require

~ that a monocrystalline silicon or other monocrystalline semiconductor material be

" formed on an insulating dielectric layer. Various techniques exist that can be used

for creating a monocrystalline semiconductor layer on an insulating layer. Such

| techniques usually involve the implantation of ions to a specific depth into a

| 'monocrystalline semiconductor material, attaching a dielectric layer of another

wafer to the semiconductor material, subsequently shearing the semiconductor

~ material at a depth to which the ions are implanted, whereafter a thin layer Qf

semiconductor material remains behind on the dieleciric layer. A very thin and

uniform semiconductor layer can so be formed on a dielectric layer.

[0004] Semiconductor fabrication environments, however, rarely make provision
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fromone another, and are fhus ill-equipped for the _
MOEPHA802 of SO devices. [0005] BRI EF DESCRPETIUSRD3/039944

OF THE DRAW NGS 5 [0006] The invention is described by
way of exanple with reference to the acconpanying

1 B ent 3R 10 s el srbecurBRhERRS bl fpaters

- a nonocrystalline substrate, a dielectric layer, and a

fxcanengreanotingrs endhare thors illrejuipped ferthewanfif2eogie ofiSgirdevices.
2 is aviewsimlar to Figure 1 after a left portion

of the sacrificial layer is etched away; [0009]

Figure 3 is aviewsimlar to Figure 2 after a :

i ght. I.0] is . formed; [0010] Figure 4 is a
[&ﬁg&/ sﬁlﬂﬁﬁﬁhg@%lﬂ@mp% % ront portion of
“the 15 height-defining |layer and the dielectric |ayer -
are etched away to | eave a nucleati.on site exposed on

- [0006] ndftecinyehtibh indessribet tat way [obetdinple gitterdieietica to the

"viewsimlar to Figure 4 after the sacrificial |ayer

j &l’gﬁgg;t : between the dielectric |ayer
; ag%éﬁg r1 gl tﬁgﬁﬁg%ﬁv%rgﬁﬁe hei ght -defining |ayer; 20

40012 _Figure 6 is a viewsimlar to Figure 5 after an
160071 i Ligwerk issrpespectivesrewrillustrtinga patioasthrfowater
material is grown on the nucleation site; [0013]:

- irfdlgdiing /michoarystalling subtadte] @ didletttie lﬂre%f &ad althén and uniform

nonocrystalline 2 WO 2004/ 082002 PCT/ US2003/ 039944
' or material has grown to forma“
Sf%%%%@ggfﬁl ine layer in the gap; [0014] Figure 8 is
a viewsimlar to Figure 7 after a mask block is .
[0008e &igitret2s a view similar to Figure 1 after a left portion of the sacrificial

B llayer is etched away;

[0009] Figure 3 is a view similar to Figure 2 after a height-defining layer is
formed; |

[0010] Figure 4 is a view similar to Figure 3 afier a left front portion of the

height-defining layer and the dielectric layer are etched away to leave a

nucleation site exposed on the monocrystalline substrate;

[0011] Figure 5 is a view similar to Figure 4 after the sacrificial layér is etched to

leave a gap between the dielectric layer and a right portion of the height-defining

layer;
[0012] Figure 6 is a view similar to Figure 5 after an initial portion of a
mOnocrystaIline semiconductor material is grown on the nucleation site;

[0013] Figure 7 is a view similar to Figure 6 after the monocrystalline
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right portion of the height-defining |ayer; [0015]

Ei i S aviewsimlar to Figure 8 after t

WQ%WQSE%% ning layer is 5 etched with the rrals}E:TGI]Sgg?gm”M
defining the di mensions of a spacer block of the
hei ght-defining | ayer that remains on the

- sefflf@eduabaildtefal MasatrowDRolmM fbrechfstaliine 1xyevin the gap;

simlar to Figure 9 after spacer side walls are forne

djacent ,opposi ng. simdes qf th acer_bl.gck: . VAR
[of44]C) BERHE pIER G RHBIAT P IRbple E pRBF & Shark IApHk iq il on the
spacer block is etched 10 away; [0018] Figure 12 is a
righteporsion dfahe heightedefiming layletier t he nonocrystalline
layer is etched with the spacer side walls serving
[08£5] ?TFDigg%Jé‘)ﬁQ vlti&@tsifmpwm | § bfier Yhd Rejoht-28BRALSE Riyer is

rystalline lTayer remain on the difel ectric

|.ayer; _

el SR L b bt o b s e

[0020] Figure 14 is a viewsimlar to Figure 13
hdighidéfininigrgy ¢hthatpartihine o the @horocrysiallyad Iayer;ansi st or
“device that 1 ncludes the wire el enents. DETAI LED L

£ .F) - '
Tob¥e Shizmes S0 Ea iy SRR Pibdd § R {pddi bR wyalls are formed
vertical, wdth, Jength, height, and thickness are
adjacent oppesiagsidesofthe spacer blefldescri be and  defi ne
orientations of"structures and surfaces relative to

[00!!(7} Figuhe1] isod ¢iesn Sinhilhrdo) &8a0B2 spacer block is etched .
PCTI US2003/ 039944 not be interpreted as pertaining to
‘a“gn_absol ute frame of reference. [00221 Figure 1 of the
aaé’Conpanyi ng drawi ngs illustrates a portion 20 out of
a partially fabricated wafer, having a wdth 22 and a .
(0018} gtHignze 1 piew siprilazdo Figure 11 after the monocrystalline layer is

etched with the spacer side walls serving as a mask, so that monqcrysta]]ine wire
elements of the monocrystalline léyer remain on the dielectric layer;

[0019] Figure 13 1s a view similar to Figure 12 after the spacer side walls are
etched away; and |

[0020] Figure 14 is a view similar to Figure 13 illustrating the manufacture ofa

tri-gate transistor device that includes the wire elements.

DETAILED DESCRIPTION OF THE INVENTION -

[0021] In the following description, terms such as horizontal, vertical, width,
length, height, and thickness are used. These terms are used to describe and

define orientations of structures and surfaces relative to one another, and should
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i ncl udes a conventional silicon nonocrystalline
WDWo4ds20026, a supporting silicon 5 dioxide (Sigdhus2003/039944
di el ectric layer 28 forned on the nonocrystalline

substrate 26, and a silicon nitride (Si2NGO3)

sacrificial layer 30 formed on the dielectric |ayer

npg bethierpreisdias pestaitne to an abgalvie érarhe of refexemee( Si ) |

germani um (Ge), silicon germanium (SiXCGey), gallium

[0022% ni Figuf &4 Yhe htSnparding G2 insY i -3 PO

sﬁi fi gugl | ayer 30 Phas agt hi cﬁn S%IQ%E‘E%%\%II‘]&.I c(gl}%iogzo'outc’fa

Xt .t hi t.ypically on,.the order. of few
PR R ol k6Pl Pt 72, 28d Sefei2¢. anee Portion 20
uniformsilicon nitride layers is, for exanple, ,
intludes aconyanddnalisiidionanonamystadiine substeate Qﬁ)@bup?tbﬂﬁng silicon
power of 1kW a high frequency of 13.5 WMHz, or a | ow -

 dicRauqony,) telRbenliapd HHrmpildh AR08 He Bpstrate 26, and

- between 2

and 3 Tort, enmper ature _
w,.th si)ane fl ate, of 75-150 sccm_a N20 flow rate -

a gilicppt ll%ﬂaﬁ &u&% garrisial ﬁ%mr 3sformes en thepdielaeiric layer 28, The
[00231 As illustrated in Figure 2, a portion of the

sshsiratbimayp) for exampl) be silicon(SHygeihhiivie Qg dilichn germanium
. remaining portion of the sacrifircial |ayer 30 now has

i : tA ielectrichayer .. .
(G Sl HnUOCIA R, Car” s, f Febly ThEFBrvifcial
acr,gﬁﬁ_‘the length 24. A side surface 42 of the =
layge 3P hagiadhiqkaipes 344 ovhich isedrpoebuthinoypidelixon the order of a

illustrated in Figure 3, a height-defining |ayer 44 is "

fevahanqumstélsy A pesaesfor Formbed thhmt lih HndOuhi®d@h stitoh hitride
typically nmade of the sane material as the dielectric .

S B A LTSN 5 BB ) i

structurally connected to the dielectric layer 28, and

Pewer ghikPorrhigh faspuency 0135 Mbde or suohairequencyrofiaboat 10 kHz

surface of the sacrificial layer 30. A distance
withl@¥ENcenditions of between 2 and 3 Torr, with temperature of 350-450°C,

with silane flow rate of 75-150 sccm, a N2QO flow rate of 10-15 slm, and an N3 flow
rate of 20 stm., |

[0023] As illustrated in Figure 2, a portion of the sacrificial layer 30 is
subsequently rgmoved. A remaining portion of the sacrificial layer 30 now has a
width 85 and a portion 36 of the dielectric layer is exposed. The portion 36 has a
width 38 and extends across the length 24. A side surface 42 of the sacrificial layér
30 is exposed. |
[0024] As illustrated in Figure 3, a height-defining layer 44 is subsequently
formed. The height-defining layer 44 is typically made of the same material as the

dielectric layer 28. The height-defining layer 44 has a left portion 46 on and
4
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hori zontal upper surface of the dielectric |ayer 28
Wz&dﬁfbsiﬁ@fl zontal |ower surface of the right mrmsm;;/g}39944
48 is defined by the thickness 34A of the sacrificial

| ayer 30. 5 [0025] Figure 4 illustrates the structure

of Figure 3 after a front of the |eft portion 46.is
strugbally conpeciad ite &%dlﬁlﬂ@m@ layer 28;iaget a right porie 48 having a
whil e | eaving an opening above the front of the |eft

160& di8rfactfon aR SppeeBugAROS! the shAGfiéiAPRePB0.t Redistick between a
portion 46 to an etchant that sel ectiveély renoves the

OB e e i 2500 S a350h o Bk sutace

mat erial 10 of the nonocrystalline substrate 26. The
ohthegtightpbitivrndf isalefinedbyi thethidknesssi4A of thesdcyificial layer 30
connected through a rear portion 50 of the left

| @.?ﬁ&?ﬁ%?%‘%%ﬁ‘éb SahE SFE it of Mo oMy ki gf s left portion

sacrjfi CI al layer 30 is exposed-within_t ] _
eﬁwv atheygnti céwaﬁffsflsuxe ;@mﬁak%mﬂgﬁe%man
52 is exposed on the nonocrystalline substrate 26. 15

opéfinglabode thé Fresit bbtledlefipdrition’ds, and then eggssing ehefront of the
ayer 30 is subsequently etched away. An etchant is

e
tefeidhelctite ROUPEGIR Nl STBNRRLT R o Bld el BFthe dielectric
onents illustrated in Figure 4. The .rear portlon o
laysggﬁéb@ saerificial laygh30, mad: ﬂm%e@taiﬂmng Hayeri4d| eeazthe material
layer 28. A gap 34B is defined between the upper

oﬁﬂfefﬁéﬁo@?siamﬁr@s@ﬁa&é D6. Thy beighl-dfithih fayed s 86l
surface of the right portion 48.7 The gap 5 has a

hei equal.s t
U caRaig $EERER ArefbBisfon Fontit bk Porlibh B he
site 52 is cleaned in a hydrogen bake ste at 200C for
dielrcbidc lyen 28 anvi thh nagnaqzystallinersutbstrate 26 sigle spgface 42 of the
Torr. 5 WD 2004/ 082002 PCT/ US2003/ 039944 [0028]  As

sdctifieRdl ﬂ%‘e@@OHQ ekpSiedewithird fHe/hdrtioh tARORSS Yedrdétcha® out. A

sem conduct or

nucleation site 52 is exposed on the monocrystalline substrate 26.
[0026] As illustrated in Figure 5, the sacrificial layer 30 is subsequently etched

away. An etchant is used that selectively removes some material of the sacrificial

layer 30 over the materials of the other components illustrated in Figure 4. The |

rear portion 50 suspends the i'ight portion 48 above the dielectric layer 28. A gap
34B is defined between the upper surface of the dielectric layer 28 and the lower
surface of the right portion 48. The gap 54 has a vertical height 34B that equals the
initial thickness 34A of the sacrificial layer 30.

[0027] The nucleation site 52 is cleaned in a hydrogen bake step at 200°C for

three minutes with an H; flow rate of 20 slm at 20 Torr.

5
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material 60 is then initiated on the nucleation site

3P0 20044692902 | onal processes that are used for PCT/US2003/039944
epitaxial growh of silicon may be used for

sel ectively growing the nonocrystalline sem conductor

rial..£0 of. exanpl e, a D_process is.in an.5 ASM
[@%o‘%pﬁ”?‘&%agqff inHistt ﬁﬁow%&#w%@%v@taéhn%mc dictor
sccm of Si H2CL2, 140 sccm HCI, and 20 sl mof hydrogen
matedalfilisshen imitia@d diothe. nidieatimnsies 3.t @ohivertional processes that
sem conductor material 60 grows fromthe nucleation '

SRR R 1 L A B g e

tric
_nucleation site 52 together with the processing .
MGy SehessEucquekeT material 68 farlexample, a €VD process is in an
nmonocrystalline and free of defects. Wat shoul d be :

- ASM B800Gephatial Racweat 54e1h?eréiﬁf‘é‘of’$‘2@€,sﬁﬂ?s&51 EP S{HLCLz, 140

nonocrystal li ne sem conductor material 60. As a

' I . or angt her mater| may .he used .
st I 90 sih SRy Roasit rsteshisson 2 Ty e orgerystaliine
t he mpnocrystal |l i ne sem conductor material 60

sepgisendueiorimatgrial€0 grovm from themudledtiomsite 52 wertidafly upward
through the gap 54. A thin 15 nonocrystalline |ayer 62

. | ¢ f : .' . .
past adeft spldBiefade dfthe Affledtfic 1R @?ﬁ%ﬁ%@%ﬁéﬁf 85@/ Fhucleation
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62 has a thickness 34C t hat “equal
hj ckness 34A of the

4 ap,.54 the initial e
S“&@r'igﬁ P |"‘a’ﬁ€§‘é‘? PEQgessing Sﬂ%‘i‘ﬂpﬁ'é engurg thatithe majguial 6dis
is extremely thin and has a very uniformthickness,
menecnystadling and ffitcerd defigcts. Whatt shoaldsbe astedeivahyt e gap 54 is
and has an extrenely uni formthickness. 20 [0030] ,

B e O

subsequently patter
sk block 64 is then used to pattern

Fi qgure 8)~ The . . :

al'%m Ve BPH5y OF @Eﬁﬂes Fratgrial mayrhe wsad imsteast efpiiegmr

44, whereafter the mask block 64 is renmoved (Figure
[0029] Teilbsicated it Bighré B, thesnbh fdliné Séraicondldcendinaterial 60

as the 6 WD 2004/ 082002 PCT/ 1382003/ 039944
subsequently grows from left to right horizontally through the gap 54. A thin
monocrystalline Jayer 62 is so formed in the gap 54. The mdnocrystalline layer 62
has a thickness 34C that equals the height 34B of the gap 54 and the initial |
thickness 34A of the sacrificial layer 30, Because the sacrificial layer 30 is
extremely thin and has a very uniform thickness, the monocrystalline layer 62 is
also extremely thin and has an extremely uniform thickness.
[0030] Referring to Figures 8 and 9, a mask block 64 is subsequently patterned
on the right portion 48 (Figure 8). The mask block 64 is then used to pattern a
spacer block 66 out of the height-defining layer 44, whereafter the mask block 64

is removed (Figure 9). The spacer block 66 has the same width and length as the
6 | |



mask bl ock 64. [0031] As illustrated in Figure 10,

w0 2000082002 r i de spacer side walls 68 are subsam:lmdoys/oswu
formed on opposing sides of the spacer block 66 and on

t he upper surface of the nonocrystalline |ayer 62.

T AC side walls 68 are fornmed by 5 depositing a
H@Fhﬁb%%%trl de | ayer conformally over the

nonocrystalire layer 62 and over opposing side and

[008bEr Asdlifisizaieddh Figreredfasiticohndieidebdpacehsideatdlty 68 aee
silicon nitride layer is etched back to the | eave the

RRGEEn S oI b obPorifB sufis e apboEek ?@‘fmd on the upper

nocrystalline silicon and silicon dioxide.

Sug, 4he nernaenrpsialing layper2. i The spacer wdeswd&aa% stedforawd by \

walls 68 can be nmade extrenely thin and uniformin

dépusiling s silidon rii@idlayencordioeRRAlFRRer tﬁé‘ﬁ[(ﬁ{ ta]!hh@ layer 62

hei ght - def i ni ng Iayer 44 serves the dual purpose of

ekl Bededli B P s kecds of Hhns g 9@@%@9@@%&& the
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.Qeflnlqggthe positions of the spacer S|de wal | s 68.
siligpenitride layeards eiched back trthpbeavé the speares pisteavalld 68:kAn
66 is subsequently renmoved. 15 An entire upper

etShritas ased ﬂiaﬁ%elé@ﬁ@&gﬁﬁ@v'eb BfticopiifridLoter }éﬁ?h‘xonfu[:gstalhne

exposed except directly below the spacer

S S S 5 SF Yo AR the spacer sic

nonocrystalline silicon. [0033] Referring to Figure -
wills 6&sgrobe thasterditemselp thirhendroniformsinahidkmesd. aly'ﬂhe@ven
are renoved by anisotropically etching the

entBOBRhofE! BlekdfBfe ltﬁé’ﬁélgﬁg»dleﬂnwgiat}%r Z@séﬂfé%?:ﬁe ﬁ'ugfpurpose of

walls 68 serV|né as remai NS o

nocr.yst aI_I are nopnoc al.l i,ne
defining tHe versical %‘3433@16 élﬁ gano4 e%@ér/ W@%@bﬂxwgemlock 66-is
[0034] Referri ng to Figure 13, the spacer side walls
formed fabparpmes b defimingdte poisttorsrofahe bpadertshdd walls 68.

sel ectively removes silicon nitride over pure
[00827 0CA Y A et dlfin ﬁlgure 11, the spacer block 66 is subsequently removed.
An entire upper surface of the monocrystalline lajrer. 62 is then exposed, except
directly below the spacer side walls 68. An etchan_t is used and selectively
removes silicon dioxide over silicon nitride and pure monocrystalline silicon.
[0033] Referring to Figure 12, exposed portions of the monocrystalline layer 62
are removed by anisotropically etching the monocrystalline layer 62, with the

spacer side walls 68 serving as a mask. What remains of the monocrystalline layer

62 are monocrystalline wire elements 72 directly below the spacer side walls 68,

[0034] Referring to Figure 13, the spacer side walls are subsequently removed

with an etchant that selectively removes silicon nitride over pure monocrystalline

7
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WD 2004/ 082002 PCT/ US2003/ 039944 silicon and silicon
AWVO0H082003per surfaces of the wire el enents 72 mImuUS2003/039944
then exposed. Heights of the wire elenents 72 are the

sane as the thickness of the initial sacrificial
I.ned, by the w dths

r .and thei,r widths are de . '
st piER il Virmer Sugtaces phwsyiaslemeuirdaisdhen
in Figure 14, the wire elenments 72 nmay form part of a
gaﬂeighta o thit wireddenments72 afeabb sapi LR Whickhess of the
wire element 72 is first inplanted - wth P- or ,
R0 P [ ' e, fdi el ect.rii.C
Ao TR 50 ahdHRBR AL ur PR By FE RS of the spacer

cHpper sgéf ace of each wire elenent 72. A conductive
bcg%pg trode 78 is then manufactured over upper and

'side surfaces of 10 both gate dielectric |ayers 76.

* [0085] wi Asilbiseraed i Figuse &4} dhenyaeRkahests70 Y ?eéﬂl‘i)aﬁ{@f a tri-

" dopants. A voltage can be applied over th

. - voltage s .swtched on e gate.
1R Sof BovithYR, ¥R skBtfondiesii ite gemens 7 e Aesimplanted
7&5 [0036] Wile certain exenplary enbodi ments have ‘
WHHLR- aeBtdppents 40 tnakedbwonductive Agaveriidydtrig layer 76 is then

.drawings, it is to be understood that such enbodi nents

foameed.bn wppObingidhiie Bhd BhiufSpd el S H biitd enfin 73 A

current invention, and t this inventionrTs

T NE R AL A R ——

may occur to those ordinarily skilled in the art. 8 9
bathgaie dielegtricdeyerd 76 Therwiroglanemiseirt tedn annealed to activate
m croel ectronic circuit, conprising: formng a

- thealggahitsl Al vdl@ﬁ%rcaﬂ%\é:aggaé%d 6’?‘% t‘rnn§ @% gﬁg?%ht? 9%2%%% g voltage

surface of a sUpport
. La avi a.l r surface on an upper surface of
is tsHéFcquH on tﬁl'x% gate eieci:roae %, current flows b ough the wire elements 72.

[0036] While certain exemplary embodiments have been described and shown in
the accompanying drawings, it is to be understood that such embodiments are
mereljf llustrative and not restricfive of the current invention, and that this
invention is not restricted to the specific constructions and arrangements shown

and described since modifications may occur to those ordinarily skilled in the art.



sacrificial layer; renoving the sacrificial |ayer so

that a gap is defined between the upper surface of the

support |ayer and the | ower surface of the

hei ght -defining | ayer; grow ng a nonocrystalline

sem conductor material froma nucleation site at |east

partially through the gaquth a height of the

sem conductor material being defined by a height of
Clalfle 9ap; patterning the height-defining layer to form
—a spacer block on the nonocrystalline sem conductor

material; formng a spacer side wall on a side of the
1. spateethtd @ eminy atl@poasit bi Ngic@eleanhio tirmit, cbay®ihg: over the

RS ity SAR RIS Qe Bl P e
bach"““'tgé'rPS&Sf"rf&f“P"Pﬁe'a@bﬁ%’é\g WEE Rurfaaw %‘t%’ﬁ‘l”ﬁ@"fﬁcﬁ éft ¢
sacfifislabayey:st al | i ne seni conduct or material with the

S D%EBVI@I tlgeesa c:lalhégF é’d t eﬁg Pﬁl%h betINQen R & :ngr éM‘fgc% of the

el enent “out ne Seém co
suppRit layer afd *heéowef'ﬁ%ﬁa\%t’ﬂ%lh - %qfa'nsaﬁaxer wherein the
S U ppawitg d ragr@bryﬁé‘:’ltrﬂ Bemiasntuetbronateridl frohh@nebivaditoft lelsviarmally

thro%gh tt)é@ép%ﬁ a@!Ql hﬁé Q&lC&Qﬂt&\%&:&hg bgﬁ'u%ﬁ fﬁécﬁmsﬁh?&%e gap;

e
Si Cpgger%pg i Be‘%t E%'"Ité‘\é éﬂaf%r e form a sRagcer hipck H'@)H‘e Hf""?,‘l")&ﬁq'\“i

semidoadueionmétal;sem conductor material is at | east one of

Si lfbrﬁl a(sélnc)er mde@ﬁﬁl%ﬁQ'sH@o‘t@gpacé'blohlgm(e%gsrtH?Q'cbﬁ%gal layer

su (e. gal |1 um'arse
°Ve‘t§5§“°”°@§ﬁ""‘§r?8ml’? B majeriahand aRuifacs af e srac| bllﬂc‘iand etCh'“Q
the éanforrhad layerdagd; | Si ng: form ng the support |ayer over

po rr&ﬁ]&ﬁhg &e s?aceﬁ QBEKC%%%EB Ehemgé}{s\{a‘ﬁkg Eén‘n%dwﬁfﬁeﬁgl%rth

an open ion of the sem conduc npnocr I ne
the SapRPrare) Sﬁ’a’\ﬂgﬁ'@ 3T RITEAI ST @it SHhe RoNED BN
semfcondvctagmateriabl ement of a m croel ectronic circuit,

conprising: formng a dielectric |ayer on a

sem, condu n stalline substrate;
r]I]he metﬂog of ¢ almnP ere% the support layer is an insulator.

3. The method of claim 2, further comprising: doping the wire element; and forming a

conductive gate over and along opposing sides of the wire element.

4, The methed of claim 1, wherein the semiconductor material is at least one of silicon (Si),
germanium (Ge), silicon germanium (Si.sub.x Ge.sub.y), gallium arsenide (GaAs), InSb, GaP,
GaSb and carbon.

5. The method of claim 1, further comprising: forming the suppart layer over a portion of a
semiconductor monocrystalline substrate, an open peortion of the semiconductor monocrystalline

substrate having the nucleation site.

6. A method of forming an element of a microelectronic circuit, comprising:

forming a dielectric layer on a semiconductor monocrystalline substrate;

forming a structure on the semiconductor monocrystalline substrate, having a height-
defining layer, a gap being defined between an upper surface of the support iayer and a lower
surface of the height-defining layer;




formng a structure on the sem conduct or

nmonocrystal line substrate, having a hei ght- defining

| ayer, a gap bei ng defined between an upper surface of
the support layer and a | ower surface of the

hei ght - defi ning | ayer; 10 rowi ng a nonocrystalline
sem conductor material fronmfa nucleation site on the
sem conduct or nonocrystalline substrate, the

se nbrﬁ@:ﬂéjy &B%crﬁ@ﬁu%r %ﬁl:coﬁét&%ﬂ&e@aﬁ fr+1rr¢ Q%Ec]e%%r* édtgl {1 ¥e

Sor A MOBETAG R PGP 59 A HeTPter Top R st portally
thrqugh the gay with 2t Heghtd M@hbmﬂafduﬂomgatéramrngtdeﬁfeo byh Beighd aftied gap;

b' Ofdfe@Rg ma%e.gmr&aﬁm@ {'faﬁnasg 9&%;{ §fdiin@!
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