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In accordance with the purpose of this invention as embodied and broadly described herein, a
semiconductor device includes a first fin structure that comprises a dielectric material and includes a first side
surface and a second side surface; a second fin structure that comprises a single-crystal silicon material and is
formed adjacent to the first side surface of the first fin structure; a third fin structure that comprises the single-

30  crystal silicon material and is formed adjacent to the second side surface of the first fin structure; a source
region that is formed at one end of the first fin structure, the second fin structure, and the third fin structure; a
drain region that is formed at an opposite end of the first fin structure, the second fin structure, and the third fin
structure; and at least one gate.

In another implementation consistent with the present invention, a method of manufacturing a

35  semiconductor device that includes a substrate and a dielectric layer formed on the substrate is disclosed. The
method includes etching the dielectric layer to form 2 first fin structure; depositing an amorphous silicon layer;
etching the amorphous silicon layer to form a second fin structure adjacent a first side surface of the first fin

structure and a third fin structure adjacent a second, opposite side surface of the first fin structure; depositing a
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30 Implementations consistent with the principles of the invention provide single-crystal silicon fin
structures that are formed on opposite sides of a dielectric fin structure. The material for the dielectric fin
structure is chosen such that a significant stress is induced in the single-crystal silicon material to enhance
mobility.

35 EXEMPLARY PROCESSING

Fig. 1 illustrates an exemplary process for forming fin structures for a FinFET device in an
implementation consistent with the principles of the invention, Figs. 2-9 illustrate exemplary views of a
FinFET device fabricated according to the processing described in Fig. 1. The fabrication of one FinFET
device will be described hereinafter. It will be appreciated, however, that the techniques described herein are
40  equally applicable to forming more than one FinFET device.
2



structure is chosen such that a significant stress is induced in the
single-crystal silicon material to enhance nobility. 35 EXEMPLARY
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amorphous silicon fin structures 410 is exposed, as illustrated in Fig. 6 (act 120). During the CMP, a portion

of the upper surface of dielectric fin structure 210 and amorphous silicon fin structures 410 may be removed so
30 that the upper surface of each of amorphous silicon fin structures 410 is exposed. For example, after the CMP,
the height of fins 210 and 410 may range from abou5 150 A to about 200 A.
A metal layer 710, such as nickel, may be deposited on the semiconductor device, as illustrated in Fig.
7 (act 125). In one implementation, nickel layer 710 may be deposited to a thickness of about 20 A.
A metal-induced crystallization (MIC) operation may then be performed. The MIC operation may
35 involve annealing nickel layer 710 at about 500 °C to about 550 °C for several hours, which acts to diffuse the
nickel into the amorphous silicon to convert the amorphous silicon in fin structures 410 to single-crystal silicon
810, as illustrated in Fig. 8§ (act 130). As a result of the MIC operation, a thin layer of a nickel silicon (NiSi)
compound 820 may formed between substrate 200 and single-crystal silicon fin structures 810. In one

implementation, the thickness of NiSi layer 820 may range from about 20 A to about 200 A.
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semiconducting materials, such as silicon-germanium, Oxide layer 1010 may have a height ranging from about
200 A to about 1000 A.

Oxide layer 1010 may be etched to form a trench 1020, as illustrated in Fig. 10. In one
implementation, trench 1020 may have a width ranging from about 200 A to about 2000 A. Next, amorphous
35  silicon may be deposited and etched to form amorphous silicon spacers 1110, as illustrated in Fig. 11. Each of
amorphous silicon spacers 1110 may have a width ranging from about 100 A to about 1000 A. A dielectric
material 1210 may be deposited in the gap between amorphous silicon spacers 1110, as illustrated in Fig. 12.
The dielectric material may comprise an oxide or other dielectric materials.
A layer of nickel 1310 may deposited on a top surface of amorphous silicon spacers 1110, as

40  illustrated in Fig. 13. The thickness of nickel layer 1310 may be about 20 A. A MIC operation may then be
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begi n_wit ygi g){émrfhci%gg‘ﬁe Strag’ éﬁa@gm{’ﬁ Flaks ﬂsélfcﬁ?j Stré%‘“‘(‘fxl*lg}e Iy %Wémplal’@ltemflor ned
on a Subdlertkickacss OOWS lﬁgﬁéwraayear@aﬁdxﬁ)ﬂﬁutmaﬁ tcapnarosR silicon or other
sem conduct i ng)xﬁﬁﬁa?@r' lgiOSmay%nle!l? l‘glﬁovgt?{ %@nvyn%napmangcg@hl?ﬁg N OflS

sem conducting materials, such as silicon- er 1010 may
have a héAtcbqli‘Em%lyah&a?Fﬁmfi‘i‘Cﬁ?ﬁ‘?i&‘GlﬁTC@Cbepmd‘tceﬂ about 1000 A. Q(l de layer 1010

may be et ched it aofher MI%&fa%QQa&Q%Qy bASed th bibted 4 xﬁPr@&itrén@h 5kt Jan plrQude L\ @ouf)lﬂm%

i mpl emen y wi dt h rangi ng from about

about 20 g&h&q\e{e (gfgﬂfig[u‘éng é%‘ﬁgsl“f‘ti"b‘ﬁ RigngyA BRI ey “&hﬂ‘c@qeé‘h é’ﬂdet 0

f or mM@noraytrday) fsnmed grmsubépa@ @oshdin] @ith @slichi layes 1620 koRtedi tmardah 0A mitdrial, k@G Bs Of

anor phoug; h&;nlnlhng THe out 100 Ato
1 By §Bﬁ"c§§5)§delﬂ'&#a g&sztF@Tg E%te cﬂ% Eorm arg Inoek 68 I"ﬁex? 'R épa(éeé

about 1000 A. A dielectric ep 08Tt

bet ween ZRBFHritHSs S PO sgpsedtier materinh pay taglenomeé: srtdreatwédo form $paggrs 183.on thifhe

di el ect r side suettioes dfdhrd Fa¥ks C@mﬂlcﬁ)ﬁ laé‘é? 1@2@'nﬂ?th9{be(2¥cﬂ%ru31g§ %L&ﬁtlgiﬁnm&ﬁﬁz{sﬂl s. A
anor phous si |1 con

| ayer of 8310 op.surface 0
spacers 1%‘% %&%Sk ]ﬁ% i P%ré)fv 515?%&17 ps I*—Jﬂlénateig‘ Figrhe Trenck ki@ ey '(‘ff’e hiidieameingy er
13101 ray o abpy oGP 2®amut 1P00M. G‘l@p@tho ndymtageopsly reviddse couplinyRFTED OebwdaD Bk 3620

PCT/ US20Q44: Q2688 sialef far®ees. The M C operation may invol ve annealing
ni ckel |ayer 1310 at about 500 C to about 550 C for several hours to

convert anorphous silicon spacers 1110 to single-crystal silicon fin
structures 1410, as illustrated ir‘cdﬁi:(g,Usi@N As a result of the MC
operation, a npound 1420 nmay be
forned bet vveegnr&y quht?l %g{consisffab‘”&q prm ngfg? S‘?é‘i"ﬁ?“ P)é‘?"ﬂeé He-Fy ! €H9op 8t ur es
141029 | nsteypfares th%%ﬁ%ﬁ@%&nlomm@dbmaﬂhic@tkcrfa@suoofre NihSinaterdny for thd diZictiielin r ange
f r om abogtuctd® isRhdsth R 2 HFicAne sl 1gﬁddc§cy1ﬁfhe ;llgﬂ]lé)crm sil gglaﬁggal " rﬁaqnl na

convent i 9 aﬂlced Ort?@ as |I ustrated in 5. Accor
spacer - i NdUGE P fayP elfﬁhfe"é%n be pr oduced I n anot her i rrpl errent ation,
spacers may b’éhedg@gmgdesc:ﬁmartﬁeﬂerrmafyrmcﬁrﬁ@a@hm& PradentGiabntidh préligld ilRstesPl | Ng

ef f ect 1 0 X reve%r imi nven rated in Fig, 16, a
seni, ongﬁg}tﬂ%fgﬂgtg@})‘%eﬁﬁgg@dﬁ%ﬁ tl?gg hél sT6x1 9 Aﬁ% i %8’? toilgfffc?%gﬁ‘g‘ascéﬁed
subsPr atModiifgtons H@\Nﬁ‘)auwsta% pessilelt 1cgbrrpf thayl@rve t&@@@gSfoommel@ atdwiedsfom praticeaf er i al |

such as ta 18Wehﬂ1cﬁx0 Horl’ékafn{pledﬂ tHRlabde 8dstripGOR, nAéGR spdBRY ddiiBls HE PR §drt§x %ﬁt:h%ﬂ%emﬁc
patterned. to sks 1640. Next, a spacer nmaterial, suc

SiO or rrslatgerrrllaelsos tureshcﬁ'fné‘ﬁ SAPrOceRRY lfyeln FEPORPTP P adbpiough E‘}ﬁlér&a‘tdﬁ‘ng)‘Pngsﬁlﬁcer s

1630 on ipvgaetion. However, the present invention can be practiced without resorting to the details specifically set forth

herein. In other instances, well known processing structures have not been described in detail, in order not to
30  unnecessarily obscure the thrust of the present invention. In practicing the present invention, conventional
deposition, photolithographic and etching techniques may be employed, and hence, the details of such
techniques have not been set forth herein in detail.
While a series of acts has been described with regard to Fig. 1, the order of the acts may be varied in
other implementations consistent with the present invention. Moreover, non-dependent acts may be
35  implemented in parallel.
No element, act, or instruction used in the description of the present application should be construed
as critical or essential to the invention unless explicitly described as such. Also, as used herein, the article "a"
'is intended to include one or more items. Where only one item is intended, the term "one" or similar language

is used.

40 The scope of the invention is defined by the claims and their equivalents.
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side surfaces of hard masks 1640. Silicon |ayer 1620 nmay then be etched
usi ng spacers 1630 and hard nmasks 1640 as nasks to forma narrow trench
1710, as illustrated in Fig. 17. Trench 1710 may have a wi dth rangi ng 15
from about 100 A to about 1000 A. Trench 1710 advant ageously provi des a
coupling effect between fins 1620 |ocated on both sides of trench 1710.
CONCLUSI ONCLAIMSenent ati ons consistent with the principles of the invention
provi de single-crystal silicon fin 20 structures that are forned on
opposite sides of a dielectric fin structure. The material for the
dielectricifin aleHeldtiBethSdENQS empiGhy:t hat a significant stress is

i nduced in the single-crystal silicon material. In this manner, enhanced
nobi | ity can bea dichifiesguctulith eothprisiggk diglabescmatstinlamdohcladiogp fastyside

enbodi nent s gf th res i nyention provides illustration and

t
urfog and & SeORA Side SRS t o bo. exhaustive or to L1mit the invention

descri pti ot
to the precise f{osddhdifinGtas@rh comdpridyRelh kingRLdrpAS sANGn \Witérddl kA Beiage
possible in light of the above teachi nfgs or may be acquired from practice
of the i nvénmeendjarm tethafissteide surfeereoidhofiest Bastpétpte; ons, nunerous specific
details are set _f,0r uch as _specifjic . pater| gl [ .chem cal s,
brocesses. et . @ I 0 abitiihs ol oS il R shisel bl REF e e
present i feiRl iadjacerdieoMb¢8econdRRlepuAA&NGS thefightih Rucar, the fastafd dtardirayi t hout
resorting to the details specifically set forth herein. In other

i nst ances, hresreondriBurrusiuse aad thegthad rﬁty!?csfrﬂ?@ée Reine forgredisbare towsuripesofia,

detail, i ns\fysggt% Sahe tnidthdiRRegessari |y obscure the thrust of the present
n

i nvention. practicing e present’ i nvention, conventional deposition,
phot ol i t hogr apha sowtdregtomhformet! acbne apdex tineafyrsbfin etngitoy ettle sevodd fiance, t he
details of such techi qaefs have not been set forth herein in detail. Wile
a series oftrUEYE ddhe i HELHCTB®d with regard to Fig. 1, the order of the

acts may be varjathih fogiddl Rtell APALIFINAL LRNST FONRS: h &bt thelsB&maras ent
i nventi on. Moreover, r%on-dependent acts may be 35 inplenenfed in parallel.

No el enent struetdre, and thevdhindfot stowtwseddi n t he description of the present
application shoul.d be construed as critical or essential to the invention
unl ess expl i ci t Py gléergag%d as such. Also, as used herein, the article "a"
is intended to include one or nore itens. Where only one itemis intended,
the term"one" or simlar |anguage is used. 40 The scope of the invention
i s defined2by tAcenicondactandevideerompigiiigial ents. 5 CLAIMS 1. A

sem conduct or dewi oONnpri si - fin. st ; .Sl a
di el ectric mat egi}(iéﬁ(E%gﬁg UFHE T n&sm% éllFI:e%ms?i etgﬁa{alérﬁég{ccgmg%ggﬁszg@gnd si de

surface; asgeeeasd hkdétond kidetstifecegonpri sing a single-crystal silicon
material and being faornmed adjacent to the first side surface of the first

fin structure; &seRpd dnpirHctyeqommusiecorpgle-snntl siieosmatrial erdhaing sificon
materi al afb‘?m@ﬁ’ iaﬁﬁgcent to the first side surface of the first fin structure;
a third fin structure comprising the single-crystal silicon material and being
formed adjacent to the second side surface of the first fin structure;
a source region formed at one end of the first fin structure, the second fin
structure, and the third fin structure;
a drain region formed at an opposite end of the first fin structure, the second fin
structure, and the third fin structure; and

at least one gate.

3. The semiconductor device of claim 1 or 2, wherein a width of the first fin

structure ranges from about 200A to about 1000A.



fornmed adjacent to the second side surface of the first fin structure, the
first fin structure, the second fin structure, and the third fin structure
bei ng forned above a top surface of a substrate of the sem conduct or
device; a source region fornmed at one end of the first fin structure, the
second fin structure, and the third fin structure; a drain region forned
at an oppodite dhdsohicomdicfdrdstice oficlsim lot Ar ehertinshsdickentticfmateriat r uct ur e,
and the thir? fin st ucture&and %¥ | east one gate. 2. A sem conductor

devi ce, coM5H9EP RRE LA 9T A4 NE{9%ct ure conprising a dielectric materia
and including a first side surface and a second side surface; a second fin
structure conprising a single-crystal silicon material and being fornmed
adj acent t & t heThe pemicendhetosdevige ef elfim her £i whereinjawisith efcaagh ef the se¢rindd i n
structure [1.Sln ihgle-crystal sidi i,al kng forned
adj acent t%gtrg&ggﬁg%%ggfﬁgygﬂg d%é%o ngﬁ%ﬁ%ﬁ%@yﬂﬁbﬁﬁgﬁﬁﬂﬁﬁﬂpgﬁﬁa source
region formed at one end of the first fin structure, the second fin

structure, and the third fin structure; a drain region formed at an
opposi te efd of Arssai¢qndyetor deyieq Gommrisig; t he second fin structure, and the

third fin structygnsand ale 'c8§1?¥i§iﬁg%fs?%ge$m?/§tal shGonifggqnduct or devi ce of

claim1 or 2, erein a wdth o in structure’ranges from about
200A to about 186&AndGinktrudtuee semprising thet simglelemisabsibéorciatiennll and 2, wherein

the dielectric terial includes, one of an oxide and a nitride. 5. The
semi conduct or dBMELIBFEFrogate bwerhiiedin tin YruaREe gnd dircteced fhe ' second
fin struct HE&t@r_@darfd"t%n{ﬂPisfr% d diBledtib Wekidl £, thangestd §tﬁ@@9%ﬁsiﬁ£%s§@b gbout
1000A. 6. A sem conductor device conprising: a first fin structure

conpri si ngindusédiglthe singletcaystaisllicon matatad of toe first feestontird iand ther secongd fan
conprising the single-crystal silicon material; and a third fin structure

| ocat ed betW¥&HC t he first fin structure and the second fin structure and
conprising a dielectric material, the third fin structure causing stress to

be induced in the single-crystal silicon material of the first fin
structure and tRbe saeispriucton dewiee afelaine 6, whergine widh ofagef e faghite of

claim6, waer&ld AdhdidioRt gaghedle %arﬁ%esf £5RLbbit 004 to about 1000A.

8. The semiconductor device of claim 7, wherein a width of the third fin structure

ranges from about 100A to about 1000A.

9. The semiconductor device of claim 8, wherein the dielectric material comprises

at least one of an oxide and a nitride.

10.  The semiconductor device of claim 6, further comprising:

a source region located at one end of the first fin structure, the second fin
structure, and the third fin structure;

a drain region located at an opposite end of the first fin structure, the second fin
structure, and the third fin structure; and

at least one gate.

11. A method of manufacturing a semiconductor device that includes a substrate and
a dielectric layer formed on the substrate, the method comprising:

etching the dielectric layer to form a first fin structure;

7



structure and the second fin structure ranges fromabout 1 OOA to about
1000A. 8. The sem conductor device of claim7, wherein a wwdth of the third
fin structure ranges fromabout 1 OOA to about 1000A. 9. The sem conductor
device of claim8, wherein the dielectric material conprises at |east one
of an oxide and a nitride. 10. The sem conductor device of claim6, further
conpri sing: a sdepadingegiamwrplosatiddoaiayene end of the first fin structure,

t he second fin ruciure nd the third fin structuye; a draih region
| ocated at an ofpoene aRtyehpss Scon ks i  stron i it BuBeert i 1

structure, figidideR@rfhédl ddhd fifdt fih StedtineCanPhird i RRSturOR8jaB@H: @ sedohd, A et hod
of manufacturing a sen conductor device that includes a substrate and a

di el ect ri coppgpite sfdgshasarean thevarsslimstructung; t he met hod conprising: etching
the dielectric | r.to forma first, fin structure. ., 7 de iting an
aror phous si | i cgqu%glilgra; mgt?fg]lﬁ?l?{go? A easupRs; Stidacss of glgr?e?oa{@gfn stt%lcglé? m a
second fi nasd theahiud Enadih@sent a first side surface of the first fin
structure and a third fin structure adjacent a second, opposite side
surface of the Ppifeyming g metalipduced crygiafizstion peerationdio gonyyide aBerRhoup east
upper surf ag - fal and_ thir 0. structure;
perform ngglgﬁ?r%g aﬁh% ?%8%318@%}1{?5?5%{4%%%1%% %’g@gé’ﬁ’kg‘ﬁ Sp %Og(r)%{\t/%%ati t he

anmor phous  si |l i é@minga thecsegondamiadain tediohi N structures to a
single-crystal silicon material; formng a source region and a drain
regi on; deposi tﬁ?@samgétgéﬁw@érlﬁlaqveb%}@rf%ﬁfhéecpp < BEE RIS A d 1 n

structures; andp.@ahhehii BEhARhELAD MRS Bfth Gt B ShE hielefechBadn at | east
one gate el ectrg?je. 11%21 The ngt ho% o?ﬁclralpm 11, \Aﬁgérelhn%ttﬁe glireflectri c
| ayer conprises at |east one of an oxide and a nitride. 13. The method of

200A T o bttt 1006 R O HBEre Y hE L S B Res S A Bhch of

t he secondokids apd kugtigge and the third fin structure ranges from about
100A to about 1000A. 15. The nmethod of claim 11, further conprising:
formng a second dielectric layer prior to depositing the netal |ayer, and

gleggﬁ{jl fz: 293 .t heTﬁg %%ﬂl%ddolf %ia?r%tlrll V%hér%i’{lee{ chRh 82( '81% ?ierstlff)np s%rruc§ulfler ;a%(égssfrgrl;l the

about 200A to about 1000A.

14. The method of claim 11, wherein a width of each of the second fin structure and

the third fin structure ranges from about 100A to about 1000A.

15.  The method of claim 11, further comprising:
forming a second dielectric layer prior to depositing the metal layer, and
planarizing the second dielectric layer to expose upper surfaces of the second fin

structure and the third fin structure.

16.  The method of claim 11, wherein the performing a metal-induced crystallization
operation forms a metal-silicon compound at a bottom surface of each of the second fin

structure and the third fin structure.

17.  The method of claim 16, wherein a thickness of the metal-silicon compound

ranges from about 20A to about 200A.



structure and the third fin structure. 16. The nethod of claim 11, wherein
the performng a netal -induced crystallization operation forns a

netal -silicon conpound at a bottom surface of each of the second fin
structure and the third fin structure. 17. The nethod of claim 16, wherein
a thickness of the netal-silicon conmpound ranges from about 20A to about
200A. 8 1818The Themethwdat claimilh wherewntbe deprsiting adugtekleyérrpcladaset al | ayer

i ncl udes: e it ni.ckel.. |l ayer a kckness of about 20A. 19. The
met hod of g?%ol%&n%%%ﬁrﬁgfmez%aéffﬁt%t%tgw%}e{?sfsgi(rgnbonuétzp‘écI udes: annealing the second
fin structure and the third fin structure at a tenperature of about 500C to
about 550C. 20, The nethod of claim19, wherein the annealing is perforned
for at |ead? twdhemsthod ofglaimAlwhersin th@perfw&gﬂcmdﬁs:ﬂm%m&%@sseﬁmd a

sem conductQr, .C ies8] Ag- r ' ' r rising
a dielect r}ﬁg Sﬁg‘?\é}ﬁ aglld tgér)lgﬂ{dnc %lgllmnuéé%%}ie&gte I%thr% égébs?&# ?%@g tg% &g%ggg(gﬁd si de
surface; formng a second fin structure adjacent the first side surface of

the first fin ructure;. and formn third fin structure adjacent the
second Si débsur?ﬁ%@e&odm@?aﬁmrl&wg%ﬁ%@?Pme@ p1s pe H%Lf%atkﬁ WPr uct ure
and the thypggsfin structure being forned of a different material than the

first fin structure. 22. The nethod of claim 21, wherein the formng a
first fin structure includes: formng the first fin structure to a width

rangi ng fr abqut 200A to about 1000A. . 23. The net hqd.of clai.m 21,
wherel b hal eReBePPg bR PRI HOr S o h B PGP AViRh EPPRSISS The
met hod of cl ai N¥edhing\hafehin Sfrﬁ&ulfeclfomlﬁﬁi_r% aSfelefic mdlerfll baEindh@irdgncfirpes:
formng the second fin structure to a width ranging from about I00A to

about  10084¢ sufrewhé pepeondyisletserfagang the third fin structure includes:

formng the thi fin_ _str ure to a.wdt anagi.ng f.rom.ab 0O0OA to
about 1000A. 25?04%1?-:-% ?r%etch%%ﬁ% {rﬁcftgrienal%&f,erﬂ\gﬁ%iires?gid% %Lgfefc rorfnﬂlneg r%thénsecond fin
structure gpgtirBgandt hird fin structure includes: depositing an anorphous

silicon layer, and etching. the annrqlrjhous silicon |ayer to fqrmthe second

fin structure abradem? thinddiy jiristurg pjaceatitegeeongrsiderraripee afithe first §r uct ure
and 9 the Lhdde!the s@bht Eh'iifiedfll AUGRE tiASSRRNNe BLAE foHHhRPE dffertite 111 st

fin structure.
material than the first fin structure.

22.  The method of claim 21, wherein the forming a first fin structure includes:

forming the first fin structure to a width ranging from about 200A to about 1000A.

23. The method of claim 21, wherein the dielectric material includes an oxide or a

nitride.

24.  The method of claim 21, wherein the forming a second fin structure includes:

forming the second fin structure to a width ranging from about 100A to about
1000A, and wherein the forming the third fin structure includes: forming the third fin
structure to a width ranging from about 100A to about 1000A.

25.  The method of claim 21, wherein the forming the second fin structure and the
third fin structure includes:
depositing an amorphous silicon layer, and etching the amorphous silicon layer to

form the second fin structure adjacent the first side surface of the first fin structure and

9



26. The nethod of claim 25, further conprising: depositing a netal |ayer on
at | east upper surfaces of the second fin structure and the third fin
structure; and perform ng a netal -induced crystallization operation to
convert the anorphous silicon in the second and third fin structures to a
single-crystal silicon material. 27. A nethod for formng fin structures
for a sem tertlud fiorstrdeturacadjadeat the sedoud esle aurfauehdtthafist Ainmdtractdicel ectri c

| ayer forned on the substrate, the nethod conprising: etching the
dielectric layer to forma first fin structure; depositing an anor phous

silicon | aygr; Qﬁgnﬁmmlaﬁﬁeﬁgmp@&ﬁpﬁgiﬁ%;con | ayer to forma second fin
structure adjacent a first side surface of the first fin structure and a

third fin structepasitogjaavetal lagerswoad heast unpgosirfases off the sepond Spetrogturerandf j r st
fin struct 'tHethiré?i The nethod of claim 27, further conprising: depositing a

metal |ayer “on nlsgggtturenﬁﬁ r surfaces of the second fin structure and the

third fin strucpufe@miagd nelfinduted ¢rydtalibdation bpetb@to®oysdradhkiafmplvls
operation tg convert the anmorphous silicon in the second and third fin
st r uct ur es siligoninsthe gecond apd third &y struchresigtaeyinge-crystl sitigen materidl of cl ai m
27, wherein the etching the dielectric layer includes: formng the first
fin structure to a wdth ranging from about 200A to about 1000A, and
wher ei n t hé7.et ciA mgthbt éorafionnipl dinsstisicluresdbr 4 sgmeicondictondegice fhat inchges e

second fin structure tq a wdth_ ranging from about 100A to gbout 1000A,
and T or m ng e AdTIFGriE AR IRE PR e WSie. AlnEPHGd CPBRTEBBUE 100A { o
about  1000A. 3@yhilBendBleiediQhy &k firsiR sehdutche diel ectric materi al
includes an oxide or a nitride. 10 ’
depositing an amorphous silicon layer; and
etching the amorphous silicon layer to form a second fin structure adjacent a first
side surface of the first fin structure and a third fin structure adjacent a second, opposite

side surface of the first fin structure.

28.  The method of claim 27, further comprising:

depositing a metal layer on at least upper surfaces of the second fin structure and
the third fin structure; and

performing a metal-induced crystallization operation to convert the amorphous

silicon in the second and third fin structures to a single-crystal silicon material.

29.  The method of claim 27, wherein the etching the dielectric layer includes:
forming the first fin structure to a width ranging from about 200A to about
1000A, and wherein the etching the amorphous silicon layer includes:
forming the second fin structure to a width ranging from about 100A to about
10004, and forming the third fin structure to a width ranging from about 1004 to about
1000A.

30. The method of claim 27, wherein the dielectric material includes an oxide or a

nitride.
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