METHODS OF PATTERNI NG FEATURES I N A STRUCTURE USI NG MULTI PLE SI DEWALL
| MAGE TRANSFER TECHNI QUE 5BACKGROUND OF THE | NVENTION 1. FIELD OF THE
| NVENTI ON Cenerally, the present disclosure relates to the
manuf act uri ng of sophi sticated sem conductor devices, and, nore
specifically, to various nethods of patterning 10 features in a
struct ure suMEBHODSY/OF BA TRERNEN G A TIU RESINA iSTRAFGTAIRE
circuit deySESGCOMUT FIFEF SIVEWAITE PMAGEITRANSFER TECHMNI UE
sidewal | inmage transfer technique. 2. DESCRI PTI ON OF THE RELATED
15The fabrication of advanced integrated circuits, such as CPU s,
storage devices, ASIC s (appli cat| on specific integrated circui ts)
and fhe like, requires thE NDOF THIE JINNENIHMY of circuit

el enents in a given chip area accordlng to a specified circuit

| ayout, wherein field effect transistors (NMOS and PMOS transi stors)
represent one inportant type of circuit elenent used in manufacturing
such integnat edFIELDUWF THERINFENPIOM field effect transistor,
irrespective of whether an NMOS transistor or a PMOS transistor is
consi dered, typigealhly Ctﬁ@'@'féséﬁsdlgm&%ge RPHELH ﬁ@%ﬁfu@dc&rfr@%%bkﬁ@&ted
are formed |n a sem cond ting substrate that are separated

channel re %atgevllnsul atio sitioned abk%g A

channel regl%lrclméﬁlﬁ condu tapv’emé)é? ﬁca?liyb e YasnOB%sIP |one(§’¥6§bttemmg

the %at el rt:'esaﬂ{rgs:[ %noerll sltrgéule suc paP \a%rlerngf ?ngtergmlg drl 2 o?m}/n%l }n?e%rateg 01rcu1t

devices or in a semiconducting substrate using a multiple sidewall image transfer

technique.

2. DESCRIPTION OF THE RELATED ART

15 The rfabrication of advanced integrated circuits, such as CPU’s, storage devices,
ASIC’s {application specific integrated cir;:uits) and the like, requires the formation of
a large number of circuit elements in a given chip area according to a specified circuit
layout, wherein field effect transistors (NMOS and PMOS transistors) represent one
important type of circuit element used in manufacturing such integrated circuit devices.
20 A field effect transistor, irrespective of whether an NMOS transistor or a PMOS
transistor is considered, typically comprises doped source and drain regions that are
formed in a semiconducting substrate that are separated by a channel region. A gate
insulation layer is positioned above the channel region and a conductive gate electrode
is positioned above the gate insulation layer. By applying an appropriate voltage to the
25 gate clectrode, the channel region becomes conductive and current is allowed to flow

from the source region to the drain region.



25gat e el ectrode, the channel regi on becones conductive and current
is allowed to flow fromthe source region to the drain region

Numer ous processing operations are perfornmed in a very detail ed
sequence, or process flow, to formsuch integrated circuit devices,
e.g., deposition processes, etching processes, heating processes,
maski ng oper at i diugierass prodessigenperationstane pérdormetliior oty detaidgl stqgence, or
circuit devices involves, anong other things, the formation of
various | ag@icessTioad, teredrer dush iadapatir@ninddices) e. & caTOsitign perdessen tddiing
those | ayers of material to define a desired structure, such as a

gate el ect pRMEsed RhEiEBldceSBAGHRsKiL Sperhiik CocdeRi BRRES, MRVERARM of
very successful in inproving the electrical perfornance capabilities

of transis ) [ : | ' b educi ng. ' N li.ng"
vari ous. colbanae STER IR TRLeL e SO REYH Wikt s Pulbu R w8
trangistors, In Iﬁct, devi.ce di nension gn 10 gnd§g1day transLstgr
havebeen PhEteEal 1151 RASEring At rftIe RATFRR OffAPTeANsTA §f Bralgigtfp define a
features is very difficult using existing 193 nm based . ‘
phot ol i t hogesashstigigres sagidas e aitotlegipdeThsidewdd\dpeeerdetsi glAvsiee Hepigners
enpl oyed various techniques to pattern very small features. On such

t echni que hsvegbemr adrlyysikoswiul ds ianpsodegwdhd clecagel pedoshace toapdnlitipseof
15 Figures 1A- LE depict one illustrative exanple of a prior
art si dewalrhndist®ioRviced pein@iily BE RUEIAE the’SizS MM sédlink! Gbiidus|oBmpdnents of
mandrel 12 is formed above a structure 10, such as a sem conducting

substrate. thr-%rt?angﬁﬁ') I &l he tlg% zgflp ?fi‘ng(ﬂ;ﬂgf Ak tﬁin%iﬁ{o-ﬁ*s‘?? th ﬂlt%, ; ik idﬂh%rsio %,

€. d., anorphous si i con, P etc. e sl1ze o € nmandre

may .20 var ependi ng upon th articul ar,applications. The mandr.e
1748y be PRt Ba v eBR irduet B P Rk Pt PEERERT Shon
mat eri al usi ng known depositian, phaotolithography and etching tools
and t echni HaBges NeXeryadilpdnasing erisgie ol 9ppnmabysgd gthollitaqesapky tools and
material 14 is conformably deposited above the mandrel 12 and the
struct ure ®Ohnolbgy. | Hywsy dofices gestaersntatve cimployed vatyubtecronymsits pdttaf vary
variety of materials such as, for exanple, silicon nitride, silicon
di oxi de, etmall Asatuired.| €nt ecbhi tectii@ier 8 gefaeralln l@BIWROAS ®Ridewall Ghiapg transfer
process is perfornmed to define spacers 14A adj acent the mandrel 12.
Then as shwppihfe Figure 1D, the mandrel 12 is renoved by performng a
sel ective etching process that | eaves the spacers 14A to act as nasks

in 35

Figures 1A-1E depict one illustrative example of a prior art sidewall image

transfer technique. As shown in Figure 1A, a mandrel 12 is formed above a structure

10, such as a semiconducting substrate. The mandrel 12 may be made of a variety of

materials, e.g., amorphous silicon, polysilicon, etc. The size of the mandrel 12 may

20 vary depending upon the particular applications. The mandrel 12 may be formed be
depositing and patterning a layer of mandrel material using known deposition,
photolithography and etching tools and techniques. Next as shown in Figure 1B, a

fayer of spacer material 14 is conformably deposited above the mandrel 12 and the

structure 10. The layer of spacer material 14 may be comprised of a variety of



5subsequent etching process that defines feature 18 in the structure
10, as depicted in Figure 1E. The present disclosure is
directed to various nethods of patterning features in a structure,
such as a layer of material used in formng integrated circuit
devices or in a 10sem conducting substrate, using a nmultiple sidewall
i mage transhterials sobniaguer cSuRMERYIIOR TIHEE, NVERNTI dinkide, cte.  Aheeflected in
follow ng presents a sinplified summary of the invention in order to
provi de a HKigsieCl QJn@emnibassic rRghafy Hoo®s aspatirtedtto UbEnd spdedst i1 OA.adjHobs
summary is not 15 an exhaustive overview of the invention. It is not

i ntended tiei denkéll Y2 KeYhQl afrshbiviain Fl%‘%{’@ﬁf[ﬁ Af hiRiEINYENS | eMoPEd tb?
del i neate the scope of the invention. Its sole purpose is to presen

sonme concept.s. .| | i fi f I to. t r il
doser pti aripafhet SR Hele b uBiat i B 108, Bkl i
disclosure is directed to varjou t hods of patternin eatures in a
str u%:t ur e $AHUGY delpiag Brocsts (el dstingy Qfe?éléra \abor iy ﬁf‘Hﬁ“ﬁgen{%gj'F Hepigted in
circuit devices or in a sem conducting substrate using a nmultiple

si dewal | ilngge 1k ansfer technique. In one exanple, the nethod
includes formng a first nmandrel above a structure, formng a
plurality of first spacers adjacent the first mandrel, formng a
plurality of second nandrels, wherein each of the second mandrels is

fornmed adj acentTigNgesht 8iR€oduré & difRRAQD VariGAnéBEAS d¥hadeiidy Rhtute iRk
second spacers, wherein each of the second spacers is formed adjacent

one, of theseaaduIPRCE Ehr oTheaEE Rad 1Al ehUARS LG BhERssOf in o

perform ng at [east one I ng process to sefec renove the

10 semiconducting substrate, using a multiple sidewall image transfer technique.

SUMMARY OF THE INVENTION

The following presents a simplified summary of the invention in order to

provide a basic understanding of some aspects of the invention. This summary is not

I5 an exhaustive overview of the mvention. It is not intended to identify key or critical
elements of the invention or to delineate the scope of the invention. lts sole purpose is

to present some concepts in a simplified form as a prelude to the more detailed

description that is discussed later.

20 Generally, the present disclosure is directed to various methods of patterning
features in a structure such as a layer of material used in forming integrated circuit
devices or in a semiconducting substrate using a multiple sidewall image transfer
technique. In one example, the method includes forming a first mandrel above a

structure, forming a plurality of first spacers adjacent the first mandrel, forming a




5 first mandrel and the second mandrels relative to the first
spacers and the second spacers and thereby define an etch nmask
conprised of the first spacers and the second spacer and perform ng
at | east one etching process through the etch mask on the structure
to define a plurality of features in the structure. 10l n anot her

i |1 ustr at ipleradixaopieepndimardialbdwhsreti schad ik sdeand imvaodnetias f6mradi adgacant
first mandrel above a structure, formng a plurality of first spacers
adj acent thie dfithe lirdTepaes| andoem@iga pReditpbf tdeend bfastrssRBaeITScabRVE iR
first wwdth, and formng a plurality of second mandrels, wherein each

of the Seﬁ%@%ﬁ@ﬁa@éﬁ' 8 %ﬁné@ﬁt@?&n@%@%@% QB&nA mhdiRelk] rslthesﬂﬁ@t‘ﬁ@ﬁ Silso

In this e the neth I ncl udes e addi t1onal steps of

formng a 1 ral it second wherein

spacers DsrRLte Meph e R RET RSB Eshi R FE e BT ke
second spacers h ond wi dth s diff t fromth i rst

wi dth, perlfish mas reh ang dhe forsing @ﬁ@fﬁffﬁﬁgremeégéﬁ? JrsetrEss w&ﬁy&? Shepd
the first mandrel and the second mandrels relative to the first
spacers arntpacdre asdderbysishoens ctohdnasheostpyisetb ol the fupt spredss apbthe second
conprised of the first spacers and the 20second spacers, and

per f or m ngspater| @als perfremigd ahileagt phocehing brootghthtdhighethe hetetashaskror He
structure to define a plurality of features in the structure. BRI EF

DESCR! PTI Qhtyefurd kEIdROWHNGSty of featurfl¥h 19 sileasur e may be under st ood
by reference to the foll'owi ng description taken in conjunction wth

t he acconpanying drawings, in which |like reference nunerals identify
li ke elements, and in which: 5

10 In another illustrative example, a method is disclosed that includes forming a
first mandrel above a structure, forming a plurality of first spacers adjacent the first
mandrel, wherein each of the first spacers have a first width, and forming a plurality of
second mandrels, wherein each of the second mandrels is formed adjacent one of the
first spacers. In this embodiment, the method includes the additional steps of forming a

I5 plurality of second spacers, wherein each of the second spacers is formed adjacent one
of the second mandrels and each of the second spacers has a second width that is
different from the first width, performing at least one etching process to selectively
remove the first mandrel and the second mandrels relative to the first spacers and the
second spacers and thereby define an etch mask comprised of the first spacers and the

20 second spacers, and performing at least one etching process through the etch mask on

the structure to define a plurality of features in the structure.




Fi gures 1A-1E depict one illustrative exanple of a prior art sidewall
i mage transfer technique; Fi gures 2A-2P depict various
illustrative nethods disclosed herein for 1lOpatterning features in a
structure such as a layer of material used in formng features of an
integrated circuit device or formng features in a sem conducting
substrate; and Fi BRFEIS DESACOPII N OFChHE DRAWNGSve enbodi nent
of a novel illustrative FinFET device that nay be forned using the

met hods di scl 0sgHe iekcRistice ey be undeMitiddehyt hefersidd RC theMRlIb&ingdilecliprad
herein is susceptible to various nodifications and alternative forns,

specific e i er e haye - way ;.of e
dr awi ngs aﬁg&gfgeﬁgﬁgéﬂﬁ eggPi édagﬁﬁﬁgggﬁ?nh?¥m o JN@E@EEJeggggggf
however, that the.descr.ption herei.n of specific enbodinents is not

i nt ended thP?rE?d?ﬁiygkg?%GQW?fgﬁngﬁ?ﬂ% particul ar fornms disclosed,
but on the contrary, the intention is to cover all nodifications,
equiéalents, and alternatives falling within the spirit and scope of
the invention as defined by the appended clains. DETAILED _
DESCRI PTI ON FigureyarA-d tisddpidt uster dlubtvative rdxetiplrent 8 pofor tanesidewa himage
are described below. In the interest of clarity, not all features of
an actual irspifeneshihafuiepn are described in this specification. It wll
of course be appreciated that in the devel opnment of any such

Figures 2A-2P depict various illustrative methods disclosed herein for
10 patterning features in a structure such as a layer of material used in forming features of

an integrated circuit device or forming features in a semiconducting substrate; and

Figures 3A-3C depict one illustrative embodiment of a novel illustrative

FinFET device that may be formed using the methods disclosed herein.

15
While the subject matter disclosed herein is susceptible to various modifications
and alternative forms, specific embodiments thereof have been shown by way of
example in the drawings and are herein described in detail. It should be understood,
however, that the description herein of specific embodiments is not intended to limit the
20 invention to the particular forms disclosed, but on the contrary, the intention is to cover

all modifications, equivalents, and alternatives falling within the spirit and scope of the

invention as defined by the appended claims.



5 actual enbodi ment, nunerous inplenentation-specific decisions mnmust
be nmade to achi eve the devel opers' specific goals, such as conpliance
wth systemrel ated and busi ness-rel ated constraints, which wll vary
fromone inplenmentation to another. Moreover, it will be appreciated
that such a devel opnent effort m ght be conplex and tine-consum ng,
but woul d neverthel ess be a r BllAle EInDFSCRIIJOMNr t hose of ordinary
10skill in the art having the benefit of this disclosure. The

present subj ect viaEblieiiludlrdttverodnsles 6f ihRadvatitioh afel@cebaebdlowt Ne the
attached figures. Various structures, systens and devices are

schemati caleden Qhed, hbr hinGedirBWolgR JcRfal RHPRARARLOH aBXBERABL RDthis
only and so as to not "obscure the present 15 disclosure wth details
that are wel | .known to those skilled in.the,art. Neverthel ess. the
attached aviitglok dP iR el Secbebtibar uRh bo s AR BRGERF aby Suen
exanpl es of the esent discl osure. The words d phrases used herein
shouPd be El‘?ﬂﬂgr %‘%‘Efgmﬁﬁfel TR YSY E‘B@E‘n‘?'&atﬁ%ﬁ’e&%nﬁeg 1H1sc RS gf’e‘ﬁ?‘{e to
wi th the understanding of those words and phrases by those skilled in
t he rel evanchigyet theNtsvsivpeisabpeasifid avals, omchfas somplionesr whraystem-refged and
i.e., adefinition that is different fromthe ordi nary and custonmary
meani ng asbiwisssstioed dwstrdinsewhidhl Wwad viary thiven ant , iniptemaitaiotden tmthxe,
i nplied by consistent usage of the termor phrase herein. To the

extent thapiged R, M Qhll BRLASScihidd i 8ndes db Rl 3ffFSReSB! b @RS and
i.e., a nmeaning other than that understood by skilled artisans, such

a speci al ..defini.tJ i | I : LD -
Speor 11 cat [ ool W o eRhERS, b £ Kot hdleroliry fr those of ndinary
unequi vocal |l.y .pr,ovi des. t ecial definition for the termor phrase.
Theolgr esenfklﬁilg ‘g4 aglqgrs}ﬁﬁlﬁé)r@ﬁ gﬁthfsd{wé‘?siub%s met hods of patterning
features in a 5 structure such as a |layer of material used in formng
integrated circuit devices or in a sem conducting substrate using a
multiple sidewall inmage transfer technique. As will be readily

appar ent to tho%be pkistitedbject mdteer awill nopore descordl weitferafgaatierig tiof attaeked
present application, the present nmethod is applicable to a variety of

devi ces, i fghisli MGaridudt stieturds, Ridt@fls aad RHIES ard SdhictatlellyC@spictod® i itlye
devices, etc. Moreover, the present 10 invention may be enployed in

form ng any.Qfi, _Y&r'.gigxsegfofd'b Carl]&gagaﬁﬂ dnrPesd %o faﬁgé Ui SotlsQirBBHle QReRRt

integrated circuit p uct, su i nes, trenches, gate el ectrode

structures,. fins fo i, NFET .devij etc. Wth.referenc t he
ot dShen isbloREe WOl b R FERno ! B bt LR RO L M fiBiees. sy
devi ces disclg§§d herein w | q?w be described in pore detail

attached drawings are mcluded to describe and explain illustrative examples of the

present disclosure. The words and phrases used herein should be understood and
interpreted to have a meaning consistent with the understanding of those words and
phrases by those skilled in the relevant art. No special definition of a term or phrase,
20 i.e., a definition that is different from the ordinary and customary meaning as
understood by those skilled in the art, is intended to be implied by consistent usage of
the term or phrase herein. To the extent that a term or phrase is intended to have a

special meaning, i.e., a meaning other than that understood by skilled artisans, such a



15 Fi gures 2A-2J depict one illustrative method discl osed
herein for formng various features on a structure used in the

manuf acture of integrated circuit devices. As shown in Figure 2A, a
first mandrel 112 is forned above a structure 110. The structure 110
is intended to be representative of any type of structure or |ayer of
mat eri al t bpecial defmatiomwile hp bxprewlyi et fredbuh dot ypecifigationtie grdatiediovalmearingr
products. For exanple, the structure 110 may be a sem conducti ng
substrat e, tlat byl 06l et ocaly baweles tife petiblcddfiniticnrtbeie tam @ydeasef
polysilicon, a layer of gate electrode material, etc. The first
mandrel 112 may be nmade of a variety of materials, e.g., anorphous
silicon, polysilicon, etc. The size of the first mandrel 112 may vary
dependi ng upon i € r i L. ONS; X . .
T astr ai ve. erbapRan o Blstparbagd s iitops SR BB B rgifor o o
about_ 80 nmand a width 112W.of about 40 nm. The first mandrel 112
may Be for MEYFHE Saéabﬁ%ﬂﬂqyﬁg Oﬁﬁﬁteﬁ’éf pesninrgrmaing dytepragsd Gighigdgytoes orin a
mat eri al using known deposition, photolithography and etching tools
and t echni geeisondicting subspatetusg & pwiiple Aldrwall imagesrangfaritechniquay ks will
spacer material 114 is conformably deposited above the first mandrel
112 and t hbe s¢alilg tapp@edtlio. thddeeskiliendsih thayerupoh ss@agdete meddag af theptesvay
be conprised of a variety of materials such as, for exanple, silicon

nitride, shpdifcafiod itfXpidsont BlcthodTiB@ppliiablens uSvapibtyt draldvices tindladigs, Wk not
spacer materi al 114 may 1lOvary dependi ng upon the size of the

features t f.ar LN : d ri
et ow, - AR 87 TACLT M Helet Holinr deBeRBET (SReopE g st
process is.perforned,on the fi.r |.ayer of. spacer ri 114.t0,
e 11 a pitiEai o e ipindiyedih dbru Hax % 4 BRER! o LfErenFlypas B hres
formed on an integrated circuit product, such as lines, trenches, gate electrode
structures, fins for FInFET devices, etc. With reference to the attached drawings

various illustrative embodiments of the methods and devices disclosed herein will now

be described in more detail.

15
Figures 2A-2) depict one illustrative method disclosed herein for forming
various features on a structure used in the manufacture of integrated circuit devices. As
shown in Figure 2A, a first mandrel 112 is formed above a structure 110. The structure
110 1s intended to be representative of any type of structure or layer of material that
20 may be employed in manufacturing integrated circuit products. For example, the

structure 110 may be a semiconducting substrate, a layer of metal, a layer of silicon
nitride, a layer of polysilicon, a layer of gate electrode material, etc. The first mandrel
112 may be made of a variety of materials, e.g., amorphous silicon, polysilicon, etc.

The size of the first mandrel 112 may vary depending upon the particular applications.



15first mandrel 112. In one illustrative enbodinment, the width 114AW
of the first spacers 114A may be about 10-25 nm Next, as shown
in Figure 2D, a |layer of mandrel material 116 is confornmably
deposited above the first mandrel 112 and the first spacers 114A. The
| ayer of mandrel 20 nmaterial 116 nmay be conprised of a variety of

mat er i al s Buchaaple, froeneillaspitye carhordiphantsths ifirit comdrgd Il Egnayi bave,a edight
The thickness of the layer of mandrel material 116 may vary dependi ng
upon the sifzghoof 80 en hbhuridth 1 RWerf o) inm. t MRe Strituaingiel LUOmaahe
described nore fully below. The |ayer of mandrel material 116 may be

made of thf%rrﬁ@tﬂ%e”ﬁ@ﬁsltﬁilg asd {ffehideSth pRAAE! m@:ﬂcﬁ‘el e o Olkid D Aol

not reqU|red , as shown in |gure E, an ani sotropic

et chi ng pr f | material 116 to
define a p raﬁ?%%hgﬁhhlgﬂﬁgygg%ggﬁpé%%%%%g“ﬁjaG@IE the first spacers
114A, The second mandrels 116A have a width 116AWthat may be 5 the
sanesas the wdth 112Wof the first mandrel 112 or they may have a
different width, i.e., the wwdth 116AW my be w der or narrower than
the width 112WNoxi agaeown iniSenst2Bye fupderinms spacer metoiiabii H mrenivronbly
the second mandrel s 116A may be about 20-40 nm 10Next as shown in

Fi gure 2F,deposedahdvd thedirsiofasdrelcElr? arglt the isaictdi®8l 10s Taentiet hatd of spacer
deposited above the various structures depicted in Figure 2E. The

second | ayifhte@il I9RARSY b&BEAPHS oFlBvdiRYy BEMERARK sSEK afffoReddipl€tiicdh
materials such as, for exanple, silicon nitride, silicon dioxide,

etc. The thiKNGaS, ofipklE SECPRANAKEE RinSRRPESBLERR bncdd ) TR oy

vary depen |ng upon t e Size o atures tO

Spalls é%?&ﬁﬁ%f%%ﬁﬁéﬁnﬁ %nsa”%éo%iu'#%mi’%#fé%?“eei RS oS Elo. s

| ayer of spacer material 114, although that is not required.
escribed more fully below.

Next, as shown in Figure 2C, an anisotropic etching process is performed on the
first layer of spacer material 114 to define a plurality of first spacers 114A adjacent the
15 first mandrel 112, In one illustrative embodiment, the width 114AW of the first spacers

114A may be about 10-25 nm.

Next, as shown in Figure 2D, a layer of mandrel material 116 is conformably

deposited above the first mandrel 112 and the first spacers 114A. The layer of mandrel

20 material 116 may be comprised of a variety of materials such as, for example,
amorphous silicon, polysilicon, etc. The thickness of the layer of mandrel material 116

may vary depending upon the size of the features to be formed in the structure 110, as
described more fully below. The layer of mandrel material 116 may be made of the

same material as the first mandrel 112, although that is not required.




Next, as shown in Figure 2G an anisotropic etching process is
performed on the 20 second | ayer of spacer material 118 to define a
plurality of second spacers 118A adjacent each of the second spacers
114A. In one illustrative enbodiment, the width 118AWof the second
spacers 118A may be about 5-15 nm 1In one illustrative, enbodi nent

di scl osed herein the width 11 SAWof the second spacers 118A may be
different than the width 114A of the first spacers 114A so that

features of di fif@#entshowhi@Figiy2BeanfBisaRepicRtchiig Hbide isWeefod&d od the
ot her enbodi nents di scl osed herein, the width 11 SAWof the second

spacers 1%@%'@%%1@9}?&t8’fd1@%%&§%ﬁﬂ@a?} S St?%f%écdﬂddﬁénd&&@ﬁléﬂeadj’éﬁc%t

114A of the first spacers 114A own in Figure 2H, one or

nore etchi rocesse rfor veI r rot
mandr ol 1199 4R SPRene Bt kel ity L ! 3 P8 R Fr el paBines
114A and the second, spacers 118A. The firs ace 114A an g
second spdfesamg gsAh "c’ié"f‘&tﬁel 12V e dhe gt jmap yB’éayeﬁ%‘[eo? Hfgrent
defining various features 120 in the structure 110 as descri bed nore
fully bel owiditG.e., the width ueAW may s Médersortraeowey then thef wisth Ah2 W clivi avg
process, either a wet or dry etching process, has been perfornmed on

t he st ructillogralil® ebibbdiught, tthewids R 16 aWest thdGedoad deintreds Bl G taglbe taypodf
features 120 in the structure 110. As noted above, using the nethods
di scl osed fiefigip. @ variety of different types of features may be
fornmed, e.g., lines, 15 trenches, gate electrode structures, fins
for Fi nFET devices, etc. Thus, the particular invention should not be
considered as limted to any particul ar type of feature. In the

illuystrative eq?odlnen depi cted h rallty of fea{ur g i
12083 1508 ar 6 N nb STk pa Ebi oy ¢ 3@l e o 2L ol 148 is
deV|ce 100 after the mask | ayer 130 has been stripped. In

embodi nentcoafapablyateppsicdiaove the vedews stasturglepictedripdigbn aﬁn gT hegeeand

20 first spacers 114A) have a greater width 120AWthan the wi dth
120BW of tlhgerfdafpucee snd20B (I8anaxebponaprispdt of 4 harigp ob mthtgpde such as, for
HEA cxample, silicon nitride, silicon dioxide, etc. The thickness of the second layer of
spacer material 118 may vary depending upon the size of the features to be formed in
15 the structure 110, as described more fully below. The second layer of spacer material

118 may be made of the same material as the first layer of spacer material 114,

although that is not required.

Next, as shown in Figure 2G, an anisotropic etching process is performed on the

20 second layer of spacer material 118 to define a plurality of second spacers 118A
adjacent each of the second spacers 114A. In one illustrative embodiment, the width

118AW of the second spacers 118A may be about 5-15 nm. In one illustrative,
embodiment disclosed herein the width 118AW of the second spacers 118A may be

different than the width 114A of the first spacers 114A so that features of different




Fi gures 21C-2M di scl ose another illustrative exanple wherein the

met hods di scl osed herein may be enployed. As shown in Figure 2K, the
wi dth 119 of the second nmandrels 116A are wi der than the width 112W
of the first mandrel 112, while the widths of the first spacers 114A
and the second spacers 118A are the sane. As shown in Figure 2L, one
or nore et éPnEapbedesraessinghe siseiirerlifd In othse cabpilisnis disglesgd herpin, the
first mandrel 112 and the second mandrels 116 relative to the first
spacers 1l4Adtarid3AW hétleecond sppacei BAL iBA& beHpproximattlyshasens aslddwider
and the second spacers 118A define an etch mask 130 that may be

enpl oyed i fhadehd Widig 1 VK bothe fir@abite@sS1 1420 in the structure 110, as
described nore fully below. Figure 2Mreflects the device 100 after
an etching process, either a wet or dry etching process, has been
performed on the structure 110 through the mask |ayer 130 to define a

| | f h f 32A, 0 132B i 1
Phis 3 | Yty at f@“ﬁ%&sﬁ%ﬁ%ﬁﬁ igfe" @H&ﬁff@%eﬁ BEDREGHE 5 Bt o

corresponds to the width o the first mandre 112, while the trenches
132B have &clggtiyely remyve ﬁ%ﬁ ﬁe%maé@fﬁl;ﬁé% apgh ﬂﬁ%éecﬂp‘éiﬂf‘né‘felst hio wdatbigdo the
mandrel s 116A. Figures 2N 2P depict yet another illustrative exanple

wher ei n t hérsrepdvods! 148 atidsbd secentl $reces i1 3dy The letppaped. 1 4Asandibasecpd
Figure 2N, the structure 110 may be a | ayer of gate el ectrode

mat eri al 14ghctiRallgss defireran edoursla 1gatikati mayltat éaplopal éf idafiningyerious
140 that is formed above a sem conducting substrate 150. In the

exanpl e de%aﬁr@@liﬂn%@ﬂf&&n@%@%s atdegbéd {n%Pe fng pegeond mandrel s 112,
116A have the same width and the widths of the first spacers 114A and

the ;gecond spacers 118A are the 20 same. As shown in Figure 20, one
or nDre et ching processes |s perforned to selectively renove the

first mandrel 112 anggjg drels 116 relati.ve to the flr%ﬂ

spacers 114A anfli@He2SGHERA! Fﬁ%&l&?@ JrCClRR PRICFSt Clkona &ved o 4 Attt
t he second spacers 118A define an etch mask 130 that may be enpl oyed
i n defi ni ngrogassi bassbeen perfpered on R etrpeiyrer | 1fthepagh tha watk oy W’Qttérdﬁﬁlle

142. Figure 2P reflects the device 100 after one or nore etching
processes, aqildrhiéty & festuresri2driy th¢ stmatgre piridc e $'s, ndiad/ ebdyeensipe ticomethdds
on at least the layer of gate electrode material 142 to define a

plurality afsclgadienabcs nage: ? MABferehh tffee oFePatGEQUnSXBEEbBedAR g, lines,
etching process is also perforned through the nask layer 130 do

§2§ te?.r ESEPg?‘?%%% ABE ey %Ast@%ﬁﬁﬁna'g%? B ek PR Pt
St ruct ur es IREGLISHE Ry ceted S EHisH o @ﬂﬁpéél?cg o fPisre; dp the
are conprised of a gate insulatiaon |ayer 140A a ate el ectrode

142A. | n t Hustrptive aophosdimend depigted| herein, eplyiity ‘éﬁ %éwf*é 941 h208 peg fermed

critical dinmension that corresponds to the width of the spacer
posi ti onedin the structure 110. Figure 2] depicts the device 100 after the mask layer 130 has been

stripped. In the embodiment disclosed herein, the features 120A (corresponding to the
20 first spacers 114A) have a greater width 120AW than the width 120BW of the features

120B (corresponding to the second spacers 118A).

Figures 2K-2M disclose another illustrative example wherein the methods

disclosed herein may be employed. As shown in Figure 2K, the width 119 of the

14]



10t her eabove. Figures 3A-3C depict an illustrative exanple
wherein the methods discl osed herein nmay be enployed to forma Fi nFET
device 200, wherein the features 120A, 120B are fins of the Fi nFET
devi ce 200. As noted above, in sone enbodi ments the 15 features 120A,
120B (or fins) may have different wdths, In this exanple, the .
structure saOndeRangElnlial aicl widenthe b wittle 162W of thefirenandecl 442, while
| ayer of an SO substrate. The overall size, shape and configuration
of the finthelRbihs A20B firstyspacary 1tépendithe semont Ispagees t 18 ub@r the same, As
application. 20Figure 3B depicts the Fi nFET device 200 after several

process opslci RNEgha e, Hees iﬁ@*éfe%ﬂfgg)rol:@ées@%@ﬁé}ﬁﬁme@ﬁb beldcHistlf/atinyee
gate electrode structure 202 is forned for the device 200 using well

known t echpi Ggi€Simarddie1An8 flél% hlieﬁstgFﬁ@ieﬁs{&a&aP@fé FBdve t iR MRGNEIRE f?éiﬂl ¥nd

depicted gate structure nillustrative gate 1 nsulation

| ayer. 202A,and an, il |l us i te elec de 2B. An illus [RY;
gat & 5cap 1 dparestimmedS LR 1BaTRy GnReE® LLPRGnT B Re Dot hLER e
illustrative gate el ectrode |ayer 202B. The gate insulation |ayer
202A nay bat Pagled 38 that yi e gmgtova fip ed S NE MRS lcatures b4 43 the
for exanple, silicon dioxide, a so-called high-k (k greater than 10)

i nsul at i onstmettencildl, aselescribgil midrafully, beldve Raure 2M wdlerio die OB [y flat &0
be of a material such as polysilicon or 5 anorphous silicon, or it
may be conpichihgdmotesoneitiasr drovee oredigl etbliygrsrotdiat hacbeaspérfiengdt én the
el ectrode 202B. As will be recognized by those skilled in the art

after a cogph®ig 1M6atoneh Ak HAR 1IFEI80to 8RR £l DRy of BErcHEERures 1324,
structure 202 of the FinFET device 200 depicted in the draw ngs,

L. e the gadel Asulall, %Wlbf”“fﬂhi@ﬁ%ﬁa@[eb_% e%ﬂ)g)tdgl?ésn?, tﬁ%g‘g%%lﬁgﬁé\tzl‘pa%%’widﬁl

intended to be representative in n ructure

202 may be C rised qof a var.iet f different terigls an

may oy habEVaEonggends <€ tovigh & o dl mRna Toubte Betedfenl g,
may be nmade using either so-called "gate-first" or"replacenent netal
gat e" techhieurewidth hlbthat ¢orrespandatq fie vaddhodithasecondapansiels ai ¢on
process may be performed to formthe illustrative gate insulation

| ayer 202A conprised of silicon dioxide that is depicted in Figure
3B. Thereafter, the gate 15 electrode material and the gate cap | ayer

material may bergeresiNes adpmeyd h@odRyiilestalOe aRsmpRewhayar Sicmythbes
patterned usi ng known photolithographic and etching techni ques. The

geL 95520 | AT B 2GR g1 Bl gy o

Y, spacers conprised o

for exampl ¢ 5k Wb oo BLLh0Gi aug oned. adhagerbud hothSuslarhats
layer 140 that is formed above a semiconducting substrate [50. In the example

depicted in Figures 2N-2P, the first and second mandrels 112, 116A have the same

width and the widths of the first spacers 114A and the second spacers 118A are the

20 same. As shown in Figure 20, one or more etching processes is performed to
selectively remove the first mandrel 112 and the second mandrels 116 relative to the

first spacers 114A and the second spacers 118A. The first spacers 114A and the second

spacers 118A define an etch mask 130 that may be employed in defining various

features in the layer of gate electrode material 142. Figure 2P reflects the device 100

11



20 isolate the gate electrode structure 202, however, such spacers
are not shown in Figure 3B so as not to obscure the inventions

di scl osed herein. Figure 3Cis a schematic, perspective view of
one illustrative enbodi nent of the FinFET device 200 at a | ater stage
of fabrication wherein the illustrative fins 120A, 120B

i nt ent i onadfiey amgvs TR Eeling Progeges: sithgr Rovet tdryi tehing AEOSSSS) Ravg Beaw
due to manufacturing tolerances or errors. Using the techniques

di scl osed jfopinad theait ddvantiel laydrdiftgatsf eledtmdpimdEeial dddito elefio® amhyraby of
vari ed as desired by device designers to achieve a desired or target
drive currgimné eleb@bdes S 4280 Uln @d d%ﬁu‘btea cRambleC bth dfchBigr wutdss ehlsg pbrformed
desi gned. That is, using the techniques disclosed herein, a FinFET
devi ce may i . a rs a o rapt
That s d R O B A R e L D and

t hi ckness. ., Mot eover not her.. i ri par anet et .o e.Fi nFET I ce
t hat ID(depent Y Sm‘? %%gtmsélgar?émgg CFSeZE(%%‘ '? %Z‘nevé e%gcﬁe OPI%F%% Ptnéei‘g‘gﬁ‘%
threshol d voltage. By using a Fi nFET device 200 as di scl osed rei
wher ot KOS TSR b GepgmploNE Wa@edfeg'@ PR AT ,gatﬁéf‘“t‘%tPfeéd%ﬁrf& t
the threshold vol tage of the device may be achieved. As noted above,

t he devi cedd® IQﬁ)cwﬂmeén threggjasaugurea diblrase 2ompased efive sgigtiasudaton layer
204. At the cross-section depicted in Figure 3C, the gate insulation
| ayer 202A140A mal a pate skotrod XA t Inehdtlestetiec txandde, 2D2 Pate Alestvodes 142A
depicted in Figure 3C are an insulating material 209, sidewall
spacers 208wvang @itisamieRndieat thag cﬂﬁés?f)h@ tolthd aN&h 8ﬂ-ﬁ1€“§j§h’c@r positioned
source/drain regions will be forned for the device 100. The spacers
208, gay betgg%ggg forma variety of materials such as, for exanple,
silicon nitride, silicon oxynitride, etc. The spacers 208 may be made
by conformably depositing a | ayer of spacer material and thereafter
perform ng an ani sotropic etching process. It should be understood
that when it is stated in the clains that a spacer js_forned 20

adj acent a mandfigpes B3 Arpeelopist 94, illgsyative srampler wherehethgaBeinediedisplgsss,
and the mandrel is not required. That is, for exanple, a liner |ayer
may be forkmecinanay he chipisted manfdrrela TibPEprdayicet 200f ovheiaig tidh Eeafuires 204,
spacers 114A on such a liner layer. In that case, the first spacers
114A shoul iR adel i@ fuRdBMmFEIOELvaS 2081 Nsfrotdiethorel iagente dnthddhferdts st
mandrel 112. To the extent that physical contact between a spacer and

a mpadr el &%&%ﬁz&ﬁ[i{oaﬂt Qo fnBfme) Bhviif Ilaattwgm—gési hdthis cRhAG! th}é’is{rhc(:)t?t%

clainmed by reciting t he spacer is ftorne on" the mandrel -

vice versap, may be bulk silicon substrate or it may be the active layer of an SOI substrate. The

overall size, shape and configuration of the fins 120A, 120B may vary depending on

the particular application.

20 Figure 3B depicts the FInFET device 200 after several process operations have
been performed. For example, an illustrative gate electrode structure 202 is formed for
the device 200 using well known techniques. In one illustrative embodiment, the
schematically depicted gate structure 202 includes an illustrative gate insulation layer

202A and an illustrative gate electrode 202B. An illustrative gate cap layer 204 is also

12




The particul ar enbodi nents di scl osed above are illustrative only, as
the 5 invention may be nodified and practiced in different but

equi val ent manners apparent to those skilled in the art having the
benefit of the teachings herein. For exanple, the process steps set

forth above nmay be perforned in a different order. Furthernore, no
|'i mitationdepieted iamtbeindelgrmer tﬂbﬂéfedbﬁ allysgragye sgaslactrets dryeoR0Hes |Télﬁ gate

herein shown, other than as described in the clainms below. It is
therefore esuden laybia2 02hmap e cbmptised df® enietdefidfferenidinstetials eaicka by ver
may be altered or nodified and all such variations are consi dered

Wi thin thecssone ANGnIROLIld, aGb-dahed hiph &Ntk @Bater VB8O 1 0 iRGIDtion Mterial, etc.
protection sought herein is as set forth in the clains bel ow. CLAI M8

WHAT 1S CLA| MeR lthéﬁ%'gf@teli]&f{odg GPJ{_@'H?A)FQ!S? %%q{frg ﬂﬁté?la L& a g&ﬁ!:on or

above a structure rmng a plurality of first spacers a nt said
ecord mantrETEoReR i oF ReREh seRtsSTE BF Lane %ﬂ?&la@%ﬁ%ﬁ%{ G he
gate electrode 202B. As will be recognized by those skilled in the art after a complete
reading of the present application, the gate structure 202 of the FinFET device 200
depicted in the drawings, i.e., the gate insulation layer 202A and the gate electrode
202B, is intended to be representative in nature. That is, the gate structure 202 may be
10 comprised of a variety of different materials and it may they have a variety of
configurations, and the gate structure 202 may be made using either so-called “gate-
first” or “replacement metal gate” techniques. In one illustrative embodiment, an
oxidation process may be performed to form the illustrative gate insulation layer 202A
comprised of silicon dioxide that is depicted in Figure 3B. Thereafter, the gate
15 electrode material and the gate cap layer material may be deposited above the device
200 and the layers may be patterned using known photolithographic and etching
techniques. The gate cap layer 204 may be made of a variety of materials such as, for
example, silicon nitride. Typically, sidewall spacers comprised of, for example, silicon
nitride, are formed adjacent the gate electrode structure 202 to protect and electrically
20 isolate the gate electrode structure 202, however, such spacers are not shown in Figure

3B so as not to obscure the inventions disclosed herein.

Figure 3C is a schematic, perspective view of one illustrative embodiment of

the FInFET device 200 at a later stage of fabrication wherein the illustrative fins 120A,

13



formng a plurality of second spacers, each of said second spacers
bei ng fornmed 10adj acent one of said second mandrels; perform ng at
| east one etching process to selectively renove said first mandre
and sai d second nmandrels relative to said first spacers and said

second spa and .th ne an etch sk conpri sed of s

first spacigggdﬁﬁngﬁ? E%ﬁhg el efpeget gt §568FFEE??W§SdP [ tmﬁhg)
etching process through said etch mask on said structure to define a
plural ity Bropiggutngsolpianesgio egprsucaing the techniques dispinsedrbergidthe fhannel
claiml1, wherein said first spacer has a width that is the same as a

wi dt h of eaddthadf thai nPETrdevicey200f mapdendiredamsedsire@ by device d&ignEheto
met hod of claim1, wherein said first spacer has a width that is

di fferent [ideda Wbsleh Rftar@achivf cang gat & Riguial tdr)a pdriis@sO8Ebuit being
spacers. sem conducting substrate or a |l ayer of material. 5.

The ret hOdd&flgrfeh.a' ﬂa%’ls,%ﬁf'tﬁ% é@ﬁlﬂq@sr&i@l&%g He?elﬁ‘, £ $REoN dUGLL Wy be

designed and manufactured to produce a drive current that is different from a FinFET
device with fins having a uniform thickness. Moreover, another important parameter of
the FinFET device that depends to at least some degree on the width of the fins is the
threshold voltage. By using a FinFET device 200 as disclosed herein wherein the
10 widths of the fins may be different, better control of the threshold voltage of the device
may be achieved. As noted above, the device 200 includes the gate structure 202 and
the gate cap layer 204. At the cross-section depicted in Figure 3C, the gate insulation
layer 202A is not present under the gate electrode 202B. Also depicted in Figure 3C
are an insulating material 209, sidewall spacers 208 and a semiconducting material
15 layer 210 where source/drain regions will be formed for the device 100. The spacers
208 may be formed form a variety of materials such as, for example, silicon nitride,
silicon oxynitride, etc. The spacers 208 may be made by conformably depositing a
layer of spacer material and thereafter performing an anisotropic etching process. It
should be understood that when it is stated in the claims that a spacer is formed
20 adjacent a mandrel or vice-versa, physical contact between the spacer and the mandrel
is not required. That is, for example, a liner layer may be formed on the first mandrel
112 prior to forming the first spacers 114A on such a liner layer. In that case, the first
spacers 114A should still be understood as being formed adjacent to the first mandrel

112. To the extent that physical contact between a spacer and a mandrel is set forth in

14



5substrate and wherein said features are fins for a Fi nFET devi ce.

6. The nethod of claim1l1l, wherein said first mandrel has a w dth that
is the sane as a wdth of each of said plurality of second mandrels.
107. The method of claim1l, wherein said first mandrel has a width
that is different froma wdth of each of said plurality of second
mandrel s. BemamgshaoRhysicakbrantast will hselamed by rgeisipg dhat ﬁheesnagerazs Iferpegd
of gate electrode material and wherein said features are gate

el ect r odes” onl'5he mandrel — or Wee Jdre. et hod of claim 1, wherein said
features are lines or trenches. 10. The method of claiml
wherein said first spacers are fornmed on said first mandrel, each of
said second mandrels is fornmed on one of said first spacers and

20each of said ?ﬁ?%ﬁﬁm%ﬁ@céﬁﬁxhée&Qr@@do&ﬂ Q&R@OBmﬁﬁhﬂu§%%0B%y,asthe
mandr el s. . A method, conprising:

5 invention may be modified and practiced in different but equivalent manners apparent
to those skilled in the art having the benefit of the teachings herein. For example, the
process steps set forth above may be performed in a different order. Furthermore, no
limitations are intended to the details of construction or design herein shown, other than
as described in the claims below. It is thercfore evident that the particular

10 embodiments disclosed above may be altered or modified and all such variations are
considered within the scope and spirit of the invention. Accordingly, the protection

sought herein 1s as set forth in the claims below.
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formng a first mandrel above a structure; formng a
plurality of first spacers adjacent said first mandrel, each of said
first 25spacers having a first wdth; formng a plurality of second
mandrel s, each of said second mandrels being fornmed adj acent one of
said first spacers; formng a plurality of second spacers, each of
sai d second spacers being forned adj &d&9MPne of said second mandrel s
and each of said second spacers 5having a second width that is

di f ferent WHATISE dLAIMEDwW dth; perfornming at | east one etching
process to selectively renove said first mandrel and said second
mandrels relative to said first spacers and said second spacers and

t hereby define an etch nask conprised of said first spacers and said
second spacers; jand AQpenb@ridhigislk: | east one etching process through
said etch mask on said structure to define a plurality of features in
saidsstructure.ﬁ%%ﬁghgﬁgfkgggﬁp&xg%%kgh&%Kxmherein said first wdth
is greater than sare

forming a plurality of first spacers adjacent said first mandrel;
forming a plurality of second mandrels, each of said second mandrels being
formed adjacent one of said first spacers;
forming a plurality of second spacers, each of said second spacers being formed
10 adjacent one of said second mandrels;
performing at least one etching process to selectively remove said first mandrel
and said second mandrels relative to said first spacers and said second
spacers and thereby define an etch mask comprised of said first spacers
and said second spacers; and
15 performing at least one etching process through said etch mask on said structure

to define a plurality of features in said structure.

2. The method of claim 1, wherein said first spacer has a width that is the
same as a width of each of said plurality of second spacers.
20
3. The method of claim 1, wherein said first spacer has a width that is

different from a width of each of and said plurality of second spacers.

I6



second width. 15 13. The nethod of claim 11, wherein said

second width is greater than said first w dth. 14. The met hod
of claim1l, wherein said structure is one of a 20sem conducti ng
substrate or a layer of material. 15. The method of claim 11,

wherein said structu S em conducti ng substrate and wherein said
features are fifls fo&gﬁl ﬁeﬁiﬁéToéefi aE‘é.E t‘%@e@&néa‘zs SHUGUER HS oPNeatth 2
of said plurality of second nmandrels. . 17. The nmethod of claim
11, wher ei pemigpriucting subsaigdoep laygsobmeledeln that is 5different froma
wi dth of each of said plurality of second nandrels.

5. The method of claim I, wherein said structure is a semiconducting
5 substrate and wherein said features are fins for a FinFET device.
6. The method of claim 1, wherein said first mandrel has a width that is the

same as a width of each of said plurality of second mandrels.

10 7. The method of claim 1, wherein said first mandrel has a width that is

different from a width of each of said plurality of second mandrels.

8. The method of claim 1, wherein said structure is a layer of gate electrode

material and wherein said features are gate electrodes.

15

9, The method of claim 1, wherein said features are lines or trenches.

10.  The method of claim 1, wherein said first spacers are formed on said

first mandrel, each of said second mandrels is formed on one of said first spacers and

20 each of said second spacers is formed on one of said second mandrels.

Il. A method, comprising;

forming a first mandrel above a structure;

forming a plurality of first spacers adjacent said first mandrel, each of said first
25 spacers having a first width;

17



18. The method of claim 11, wherein said structure is a |layer of gate
el ectrode material and wherein said features are gate el ectrodes.
1019. The nethod of claim11l, wherein said features are |lines or
trenches. 20. The nmethod of claim 11, wherein said first

spacers are forged. on said.first drel, each of said second :
randrels | 5 f or B SRS LaHeBORY Mendilsn s ahtil SHRddnALlly being
second spacers is forned on one of said second mandrels. 15

21. A FinFET devi ce, fospehrdiatenponcpisan fesifpaestsing substrate; a
plurality of fins formed in said substrate, wherein said fins have

di f f er ent t ar geformingtangpralitydo 2@eoglatpeces, @atir ofkaidowsond greds abiay dorsaidd
plurality of fins. 22. The device of claim2l, wherein said

wi dth of said fins igljidan@ort sR&hid edtofdBedndardld ahd Yadhasfadal®bech®d fhcers

upper surface of said substrate.
5 having a second width that is different from said first width;
performing at least one etching process to selectively remove said first mandrel
and said second mandrels relative to said first spacers and said second
spacers and thereby define an etch mask comprised of said first spacers
and said second spacers; and

10 performing at least one etching process through said etch mask on said structure

to define a plurality of features in said structure.

12.  The method of claim 11, wherein said first width is greater than said

second width,

I5
13.  The method of ¢laim 11, wherein said second width is greater than said
first width.
14, The method of claim 11, wherein said structure is one of a
20 semiconducting substrate or a layer of material.
15.  The method of claim 11, wherein said structure is a semiconducting

substrate and wherein said features are fins for a FInFET device.

18




16. The method of claim 11, wherein said first mandrel has a width that is

the same as a width of each of said plurality of second mandrels.

17. The method of claim 11, wherein said first mandrel has a width that is
5 different from a width of each of said plurality of second mandrels.
18.  The method of claim 11, wherein said structure is a layer of gate

electrode material and wherein said features are gate electrodes.

10 19. The method of claim 11, wherein said features are lines or trenches.

20.  The method of claim 11, wherein said first spacers are formed on said
first mandrel, each of said second mandrels is formed on one of said first spacers and

each of said second spacers is formed on one of said second mandrels.

15
21. A FinFET device, comprising:
a semiconducting substrate;
a plurality of fins formed in said substrate, wherein said fins have different
target widths; and
20 a gate electrode positioned above said plurality of fins.

22. The device of claim 21, wherein said width of said fins is in a direction

substantially parallel to an upper surface of said substrate.

19




