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A FinPET is a recent double-gate structure that exhibits good short channel behavior. A FinFET
includes a channel formed in a vertical fin. The FinFET structure may be fabricated using layout and process
25  techniques similar to those used for conventional planar MOSFETS.
DISCLOSURE QF THE INVENTION
Tmplementations consistent with the present invention provide a method of forming a FinFET device
that improves a critical dimension (CD) of the gate. The gate material may be planarized before gate
patterning. In addition, an antireflective coating may be formed on the planarized gate material.
Additional advantages and other features of the invention will be set forth in part in the description
30  which follows and in part will become apparent to those having ordinary skill in the art upon examination of
the following or may be learned from practice of the invention. The advantages and features of the invention
may be realized and obtained as particularly pointed out in the appended claims.
According to the present invention, the foregoing and other advantages are achieved in part by 2
method of manufacturing a semiconductor device that includes forming a fin structure on an insulator. The fin

35 structure may include side surfaces and a top surface. The method may also include depositing a gate material
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the followng or may be |l earned frompractice of the invention. The

advant ages and features of the invention may be realized and obtai ned as
particularly pointed out in the appended clainms. According to the present

i nvention, the foregoing and ot her advantages are achieved in part by a

met hod of manufacturing a sem conductor device that includes formng a fin
structure on an insulator. The fin 35 structure nmay include side surfaces
and a top surface. The nethod may al so include depositing a gate material 1
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ref erence nunber designation TEpT R S Brrent s t hroughout . Fi g.

1is a cross-sectiBffere Pa’édffﬂélte?tﬁal déik"éﬁ‘fﬁi Wvlernwéfvg‘g torgre HagrBEsed for
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Pig. 2A schematically illusirates the top view of a fin structure in accordance with an exemplary

@)

25  embodiment of the present invention.
Fig. 2B is a cross-section illustrating the formation of the fin structure of Fig. 2A in accordance with
an exemplary embodiment of the present invention,
Fig. 3 is a cross-section illustrating the formation of a gate dielectric layer and gate material on the
device of Fig. 2B in accordance with an exemplary embodiment of the present invention.
30 Fig. 4 is a cross-section illustrating the planarizing of the gate material of Fig. 3 in accordance with an
exemplary embodiment of the present invention. ‘
Fig. 5A schematically illustrates the top view of a FinFET structure in accordance with an exemplary
embodiment of the present invention.
Fig. 5B is a cross-section illustrating the formation of the FinFET structure of Fig. 5A in accordance -
35  withan exemplary embodiment of the present invention.
Figs. 6A and 6B are cross-sections illustrating improving an etch profile of a fin in accordance with

another implementation of the present invention.



Fig. 2B is a cross-section illustrating the formation of the fin structure
of Fig. 2A in accordance with an exenplary enbodi nent of the present
invention. Fig. 3 is a cross-section illustrating the formation of a gate
dielectric layer and gate material on the device of Fig. 2B in accordance
wi th an exenpl ary enbodi nent of the present invention. 30 Fig. 4 is a
cross-section illustrating the planarizing of the gate material of Fig. 3
in accordance with an exenplary enbodi nent of the present invention. Fig.
5A schenaticallx illustrates the top view of a FinFET structure in
accordance wi tWOANY&EPpl ary enbodi nent of the presen®PCUER&IPI26¥. Fig. 5B
is a cross-section illustrating the formation of the FinFET structure of
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present invention. 2 WO 2004/ 044973 PCT/ US2003/ 032655 Figs. 7A-7C are
cross-sectional and top views illustrating vertically uniformdoping of a
source-drain junction and gakfobRrElEGRRORBERT N Rvageder | npl ementati on of
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present invention. Referrin ' g. 1, sem conductor dev)ce 100 y
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used In alternative implementations consistent with the present invention, substrate 110 and layer 130 may

include other semiconducting materials, such as germapium, or combinations of semiconducting materials,
such as silicon-germanium. Buried oxide layer 120 may also include other dielectric materials.
A dielectric layer 140, such as a silicon nitride layer or a silicon oxide layer (e.g., SiO;), may be
25  formed over silicon layer 130 to act as a protective cap during subsequent eiching processes. In an exemplary
implementation, dielectric layer 140 may be deposited at a thickness ranging from about 150 A to about 700 A.
Next, a photoresist material may be deposited and patterned to form a photoresist mask 150 for subsequent
processing. The photoresist may be deposited and patterned in any conventional manner.
Semiconductor device 100 may then be etched and the photoresist mask 150 may be removed. In an
30  exemplary implementation, silicon layer 130 may be etched in a conventional manner, with the etching
terminating on buried oxide layer 120 to form a fin. After the formation of the fin, source and drain regions
may be formed adjacent the respective ends of the fin. For example, in an exemplary embodiment, a layer of
silicon, germanium or combination of silicon and germanium may be deposited, patterned and etched in a
convéntional manner to form source and drain regions.
35 Fig. 2A schematically illustrates the top view of a fin structure on semiconductor 100 formed in such

amanner. Source region 220 and drain region 230 may be formed adjacent to and at the ends of fin 210 on
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20 to forma fin structure for a double gate transistor device, as
described in nore detail below In alternative inplenentations consistent
with the present invention, substrate 110 and | ayer 130 may i nclude ot her
sem conducting materials, such as germanium or conbinations of

sem conducting materials, such as silicon-germanium Buried oxide |ayer
120 may al so include other dielectric materials. A dielectric |ayer 140,
such as a silicon nitride layer or a silicon oxide |layer (e.g., SiQ2), may
be 25 forned over silicon |layer 130 to act as a protective cap during
subsequent et cRPAYIHElesses. In an exenplary inpl eneRCEUPBH9326i5e] ectric

| ayer 140 may be deposited at a thickness ranging from about 150 A to about

700 A Next, b@wm@;@m% Bl TRL S bl BB PR Gload patterned to form
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30 exenpl ary enpliemeat 120 ke B etcdd boifEB fin 2@ FRP210E3PindEysilica 1Btagih @electrin cagl 140.
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device 100 after for et on ral layer

320 may i ncl udBThE RECENTEFroR iiarrg gpae e disrtiogeer dr ﬁ’ﬁdppﬁf dtrfeee oid1e@¥s r ode.
I n an exenpl armpteiiahi3) wevdnteeitaiedhy the tine sugfavt & diptertrie pap 340 af iz fie?10 32 Gsuitaly suclrre | ude
po | yS ilicon d ﬁlﬁﬂbﬁi.exttdﬂﬁh, gate material 320 may be patierned into two physically and electricaily separate gates.

_ Fig. 5A schematically illustrates the top view of semiconductor device 100 in accordance with an

30  exemplary embodiment of the present invention. As illustrated, a gate structure 510 may be patterned to
extend across a channel region of the fin 210. Gate structure 510 may include a gate portion proximate to the
sides of the fin 210 and a larger electrode portion spaced apart from the fin 210. The electrode portion of gate
structure 510 may provide an accessible electrical contact for biasing or otherwise controlling'the gate portion.

Fig. 5B is a cross-section illustrating the formation of the semiconductor device 100 of Fig. 5A in
35  accordance with an exemplary embodiment of the present invention. Gate structure 510 may be defined in the
- gate material layer 320 by lithography (e.g., photolithography). A bottom antireflective coating (BARC) layer
520 may be deposited on the planar gate material layer 320. As will be understood by those skilled in the
semiconductor art, photoresist may be deposited on the BARC layer 520 and patterned in the shape of gate
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15 using conventional chem cal vapor deposition (CVD) or other well known
technique. Alternatively, other sem conducting materials, such as

germani um or conbi nations of silicon and germanium or various netals may
be used as the gate material. Fig. 4 is a cross-section illustrating the
pl anarizing of the gate material 320 in accordance with an exenplary
enbodi nent of the present invention. Planarizing the gate material 320 nmay
renove any non-planar 20 protrusions in the material, such as that shown
above the fin 210 in Fig. 3. Returning to Fig. 4, chem cal nechani cal

pol i shing (CVPYO4RH#HEr conventional techni que may bePBEFRHBHEEFSso t hat
the upper surface of gate material 320 is substantially planar. In one

i npl enentation, shgwn in Fig. 4, the planar gate material 320 may extend
above the dielectric cap 140. A thickness of the gate material 320 after
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bott om ant i r efof %Qwﬂ@almmmw#@m%)mﬂaawtreqﬁtz@nwwm@l@@p@s:s rededn t he
pl anar gate natimedb aclivaly B sodRfdrain AGiondbdolnd®. under st ood by those skilled in

the seniconduct orrhasrlt,accoma&zﬁm@g@tﬂtmymmeggaﬁﬁﬂafdme, R rlRE (BARC | ayer 520
8 2 3,PC1/US2003/ 032655

and patter 1t e _shap

structure %ﬁ e Rt ti“mlt%a[er P’é"é\é\l‘?‘fpﬂ “ﬁg%r?gélaﬁeé 28 @E‘i’%lgv etched to
formthe gate Aé’fai‘t‘t%ﬂ’i}’rtéeffffﬂﬂ‘gétﬂfmwm‘t“h@‘b%‘tﬂéhamﬁléfbé‘w dradfiigpcke 89 o devi ce
100. The pl anagvenfrapevidvaiteepsediexibilfyatd caBi Gesiyanesmrding deerdtnallpeasis.a pl anar
bottom surface for BARC | ayer SZfipmencummmnrhacdsto flatten the top surface

of BARC | ayer 52 0 In %Bgl ILIQeXtQ{onsqgnggeﬁ%yslrdléle ltl%}{p?ovgan Ettl’ll p?o%p ﬁl%h% r‘.'u[ %Qﬁ!ﬂ@g 1? om about

100 Ato ut anar ga eria er t he

phot or esi Z%%Oov JaF afrf"lss se%‘ﬂ'ﬁ@’s'faﬁn P! Eﬁ*g@ %%ﬁ"ﬁgof P@?gﬁéeé“laﬁﬁ“i’ye"m’b‘?%ﬁsf - 8 @ and

t he gate struciieé&msderadurisd ‘?Xtdi’ el 605 Al vspTOR BIIQOICED strfetug as shopwp 1§ Figffy] Firest

feature size) 6Py dpdudé aFjiced (8 glortide 610, :@icAib:Ble (SEPRl@er D silitdn sitrifled$IBayér 6IIM about
and a photoresist mask layer 640. Using the typical eiching process to form fin 600 may result in “big footing”

shown in Fig. 6A, where the base of the silicon portion 610 increases in width at its base. Such footing may
30  resultin unequal channel dimensions in the resulting FinFET. )

Fig. 6B is a cross-section illustrating an improved, vertical etch profile of the fin 600. Using a T-gate
or notch gate etch approach, fin 600 may be formed on a buried ozide layer 605 of a silicon on insulator (SOI)
structure with an enhanced profile as shown in Fig. 6B. First, the photoresist Iayer 640 may be trimmed to the
proper shape. An opening for the SiO; layer 620 and SiN layer 630 may be created by removing the

35  photoresist layer.
- The remaining Si layer 610 may be etched in three stages: a main etch, a soft landing, and an over
etch. The main etch stage may use a CFy/HB1/Cl,/He-O, gas combination. The soft landing stage may use an
HB1/He-O, gas combination. The over etch stage also may use an HBr/He-O, gas combination. Other gas

5



20 nmto about 50 nm may be achieved due to the planarizing of gate
material 320 by CMP. Thus, a planar top surface of gate nmaterial 320, as
opposed to the highly non-planar surface during typical FinFET gate 10
definition, may inprove the CD of gate structure 510. The source/drain
regions 220 and 230 nmay then be doped. For exanple, n-type or p-type
inpurities may be inplanted in source/drain regions 220 and 230. The
particul ar inplantation dosages and energies may be sel ected based on the
particul ar end device requirenents. One of ordinary skill in this art would
be able to op¥? #¥¥4%¥he source/drain inplantation pro@EH¥s2HE886FSon t he
circuit requirenents and such acts are not 15 disclosed herein in order not

to undul y o bs C o bmau{:‘;: t Q{ﬁl%&% be use& as \mlJtQ)E Enﬁgﬁ?o%d bygn € %]G.tllledo n tae att, nBy%g'gllxgt&le?

si dewal | space riortot

sour ce/ drai n faie ApYErEick St Rk P‘F%‘“eé’dﬁ‘i’tPP"&?f the ?Y@aI’IeB'bIéTﬁledﬁﬁn‘s ma’(‘ﬁé"“?‘ﬁ‘iﬁ"?:e/ drain
junctions basw®dmonvettitubprgfier Fir emdreaisotrepicieictul ('l may bapdried te fregoft Budingyad pveratel styges

anneal i ng NBY wihQRsRe 10 B8R0k BB hotbdichSbHle\bBn@00tshbom 5 O 68 BhyChe ipiovel @GE ONS 220
and 230. Tlgusmdcg SQng%@fg%BWth the pr esent invention, the gate CDin a
doubl e-gate FinF evice I's li))y pl apar.i zi ngdate gaterlal 320
prior to depositi ﬁ‘g"ﬂB‘Aﬁ@e"Fﬁi}%’}s agﬁ'fdvﬁld”aréﬁ PR PRE AT B A it ageousl| y,
the resul ti ngdsitef Jigs (4-€C exhisrtigrlguidn visrdiutatpppiirrloritsetratrogfran PREca ddi t i on,
the present kddg®iit dc@flandd ol bidiBS inpREHGBS &ehe Hres@iinBation. tALata T2 ang e B0 e@si | y

integrated i n%&orﬁ&@ﬂ?éﬂfc&n%éblop@ﬂgogﬁﬁa}ﬂgmaygrﬁﬁa it VIR EMERT AT | NGtk a SOMTE

i npl enent at,i ons desirabl e rove an gtch proflle inthe fin
of a FinF hewotfﬁrsr%%l catedbetweenasourcere ¥4bzr1¥19 grimfrlfét I’%’[I ng ¥E| cal etch

profile of a fin 6"6’6‘1’3"%1“% m%lgalﬁéﬁ’dlﬂ%f?““fﬁ%‘?‘ 7ﬂ)taﬁdr1’mﬁ‘r"’(§i%7§gmayf’?dr? ¥ may be
formed on a buksneds shyh tlFist. 2y@d 756 OEnoifplanenitipn, tantpsmmymay ippindd agpenisr(Asy §@I 7
structure as ShatR virddally dgped sbufse ark difin re 617 40E@Y 750 18 thid Ghenna, 4B kduiedddn jfnoy  porti on
610, a sili coqla}cge%rgpydgpguggg‘,egu@ycﬁgmgzo a sil | con nitride (SiN) layer 630,

and a phOt l%r esi st In %p&eyﬁus dCSfI‘JBt? s? nurnﬁrous %p%mﬁc de%ﬂs E)gh gghtags\?%:&cgmg ls CESS to form

fin 600 may result & base of
the silicon pé‘f“ﬁtl“?frfh% Pfﬁ‘t??s‘éé§e'§ OIF%t"\Rﬁ"Yi‘ieH‘h&‘t’“g‘i”’c gﬂsﬁ%@é"fﬁ%ﬁ‘&sﬁt FBEPt ng may
30 result in uloesuate pesaginreadon chih beprgicd wihoit resdrtingto fhhe et deds sfEforiETR. IFi g. 6B i s
a Cross-sect i Qerinbunbbs WEBhIwAGro@Rink FHVERY R 00t ¥BK dobeSiRb in @ fin feabid € Of the fin

600. Using a Togale. . gmr&g Oggetpgsegtgnggmgppr oach fin 600 may be fornmed on
a buried oyjde |

ayer Leon on i g“?tr)d Strueture with an
enhanced ptrofile ajg‘eg‘ﬂe(ﬁ%ﬁa“fl f‘?m}f‘f“de asgrsedp] g a‘mnﬁ%se "SrELIET “TRYEr 640 nay
be trimed to vithe Pfe&P‘G‘ﬁ@’FIOH%‘éZb@POSIRﬁbYGﬁ’@H?%deP‘t%‘Fm“t‘qﬁ‘é“q‘SF pr epagdle PegFEiound Si N
| ayer 630 nay tdo@iqe:s, @@k 4 chribdy type@TIOVD prgeedsds, éncidding plvpte@ureGVDSLPAVARYA¢ enbatfde
remai ni ng Si I@ys@gcvﬁ%mmedet ched in three stages: amain etch, a soft
| andi ng, . and an ov. A rese m\tl t101-1r1s§ lrl?blletotgetf&rpauél ﬁagyof%)(usgl ?of@emggét{c!_ﬁ;‘lxcg 2/ He- G2
gas conbi H%II on, e’ f pﬁ 9 t
conbi nati o 'FFFé‘e“B%%efa‘lsé‘F"é PPt E“F"a’*&té"“ﬁi“grﬂe Vldﬁ?gm%gr‘ihelg?é?tﬁ%e p@?“ 6’53“ 8 Oftbi nati on.
Ot her gas 5 WpregggssheQasy FRen@ RS0 BloRtigasic and eiching techniques are employed and,

hence, the details of such techniques have not been set forth herein in detail.

Only the preferred embodiments of the invention and a few examples of its versatility are shown and
described in the present disclosure. It is to be understood that the invention is capable of use in various other
30  combinations and environments and is capable of modifications within the scope of the inventive concept as
expressed herein,
No element, act, or instruction used in the description of the present application should be construed
as critical or essential to the invention unless explicifly 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

35  isused. The scope of the invention is defined by the claims and their equivalents.



conbi nations may alternatively be used, as will be understood by those
skilled in the art. By varying the soft |anding and over etch gas rati os,
pressures, and power, the overall etch profile of fin 600 may be
conpensated to forma vertical profile. For a nore isotropic etch, Cl2 may
be added to the soft |anding and over etch stages when necessary. In this
manner, the footed etch profile of fin 600 shown in Fig. 6A nay be inproved
to the 5 EJeAIMS8: profile shown in Fig. 6B. In other inplenentations, a

Fi nFET wi t;h a vertical nkf.orm doped junction.and gate. nmaybe desired.
Figs. 7A- € ard @%glg)g-ogé}: P%ﬁa mgr?dsré%%d'@fl‘é%gﬁvﬁeu&gﬁ’fl?w& pl asna dopi ng of
a sour ce- dr ai nfpriing iaofin setctugat én bh iAGERAGH ARSI stiicROt Refudingpéiggrent at i on
of the present inyention, A gate 720 and spacers 730 may be fornmed on a
silicon | &pdreey aod atgn suEldges ayer 710 naybe formed into a fin structure.

Fig. 7B illustr . ' [ ocated between a source
regi on§740 anddgﬁﬁﬁg%n&é%?%%&%ggfy&k%gﬁSpa??‘%aer’ni ng of the gate 720, the

sour ce regi on plManridg dieadeposiedigate mhRrialkyy be doped with plasma, as shown
in Figs. 7A anca 7B..1n one Pifggl,errent,ati on, the plasma may include arsenic
(As). Fig. 7C 9Fpositingananlireflectiyeeqatips (piba plewariesd ek a0dgi ons 740
and 750. 1N 1 NitSmiIRONCEate NGRALT 6 8F ' pladRTSdiOfbe el8 UihdGh Y doped
in the vertical directifon. 15 In the previous destTriptions, nunerous

speci fi c dowalel feataresizeef thegth strectole despbai 6ri equatetd @bowt! Hnm. St r uct ur es,
chem gal s, processes, etc., in order to provide a thorough understandi ng of
the présent invention. However, the present invention can be practiced

Wi t hout resortiTke iethbBof SRk 1] Whedfl Ak bfanifling Bicifieberein. In other
instances, well known processing structures have not been described in
detail, in ordepolishingt & topnsuetace sofr they detvsited gatehmatehialistbyod dhemiqat esent

i nventi on. e%ﬂar-lnc]aef (r:I(i)ceeISectri c and conductive | ayers used in manufacturing a
sem conductor "HeViPEE ™ accordance with the present invention can be
deposited by conventional deposition techniques. For exanple, netallization
t echni gues such as various types of CVD processes, including |ow pressure

cVvD ([PCVB) andhemmsibedef clawn.(Erven theforbingangatostarturgHaclydessent | nvent i on

is applicable f.0 i f variouys types of sem conductor
devices, 25 atr(ligp Ske}ﬁ1 e%lg}g’géﬂgﬁgsl%ear@g&n%? aﬁf’éirghe%bvte cﬁgtru}g], in order to avoid
obscuring the pbﬂt&rﬁhgohepﬁtﬂorﬁﬁi@ﬁlaylértbﬂvﬁﬁﬁih@gatds&ucﬂafeﬁ,lpdﬂdd ng the present

i nvention, convent| oPaI gihot ol i t hographic and etching techni ques are

enpl oyed and, SHEFRELY etshingdhenhetasesist Jayertand ihe @atesmptevial et foracthe set
forth herghp dfichigtail. Only the preferred enbodinents of the invention and
a few examnples of 1ts versatility are shown and described in the present
discl@ure. It is to be understood that the invention is capable of use in

various other 30 conbinatigns and environments and is_capabl e of

modi fi cat ifons Wt P}ﬁ%w%fén?&ﬁg%?g £ 1FEMiGRR mf?rvieve%@éﬁ!auagd 1 glmds ed
herein. NeyRkgpent, act, or instruction used in the description of the
present application should be construed as critical or essential to the

i nvention unl eshe gatpinatsrial i pabysiidcobed as such. Al so, as used herein, the
article "a"

the planarization step is in polishing step; and
25 a smallest feature size of the gate structure is between about 20nm and about

50nm.

5. The method of claim 4 wherein the polishing includes chemical mechanical
polishing of the polysilicon .
30

6. The method of claim 4, wherein the forming a gate structure includes:
7



is intended to include one or nore itens. Wiere only one itemis intended,
the term"one" or simlar |anguage 35 is used. The scope of the invention
is defined by the clains and their equivalents. 6 CLAIMS: 1. A nethod of
manuf acturi ng a sem conduct or device, conprising: formng a fin structure
on an insulator , the fmstructure including side surfaces and a top
surface; 5 depositing a gate material over the fin structure ; planarizing
t he deposited gepasitingaphosresistdayrsoiver thy antireflactivesbitingt,i ve coating on the
pl anari zed gat ri , form a gate structure. out of the

pl anari zed gat @ama[e itg% pl&%@rr@g}lstnla%ermgﬁgﬁ?ee efggtgtsh}‘% 7840t the gate
structure is | easotihgtheqiolpgilivdh fromakeudd the defineiQa® strhib@rdret hod of claim 1,
wherein the planarizing includes: polishing a top surface of the deposited
gate material by a chem cal nechanical process. 15 3. The nethod of claim
1, whegeiy the ?x{e@ﬁ&ﬁ?ﬁn%ﬁ&cﬁﬁxgﬁts%?cohﬁﬁ{tia‘xdﬁaiice %?Ef%%%d Adc@iphot or esi st
| ayer over the antireflective coating , patterning e photoresist |ayer
to defi ne villeecigat e structure,, and selectively etching the photoresist

| ayer and the gatge material tq formthe gate structure . 20 4. A nethod of
nmanuf act uri ng gh t&l&ﬁﬁl&ﬁ%ﬁ%%ﬁaémewaagms&%ﬂmwao 19 #hout 15Qsrei n: t he
gate material g% RRIr¥EckivE QBatideN fadh AnRkAZE A Sy olJ shing step;
and 25 a snal | est féat ucrle s?%lentgo at he S%‘;‘%gg m%ﬁlﬁ@{el ai%éuﬂbfgo%e{é;nﬂg)lﬁlgut 20nm
and about 508Armthepolykidicoret hod of cl ai m 4 wherein the polishing includes

chem ¢al nmechani cal i shi.n f the polysilicon . 30 6. The net hod of
cl ai mqg, wher eit Pﬁ@oﬁmfﬁdn@“g‘aﬁéﬂ% ?@Hﬁgﬁﬁ@q&ﬁ‘é‘g torespst layer over

the antireflective coating ;

patterning the photoresist layer to define a gate structure ; and
etching the polysilicon from around the defined gate structure , the method
characterised in that:
15 the polysilicon is polished to obtain a planar top surface before the

depositing an antireflective coating .

8. The method of claim 7, wherein a smallest feature size of the defined gate
structure is between about 20 nm and about 50 nm.

20

0. A method of manufacturing a semiconductor device, comprising:
forming a fin structure on an insulator, the fin structure including side
surfaces and a top surface;
25 depositing a gate material over the fin structure;
planarizing the deposited gate material;
depositing an antireflective coating on the planarized gate material; and
forming a gate structure out of the planarized gate material using the
antireflective coating.

30

10.  The method of claim 9, wherein the forming a fin structure includes:
8



depositing a photoresist |ayer over the antireflective coating ,
patterning the photoresist |layer to define the gate structure , and
renoving the polysilicon fromaround the defined gate structure. 5 7 A

met hod of manufacturing a sem conductor device as claimed in claimd4,
wherein the fin structure has a thickness rangi ng from about 300A to about
1500A; the antireflective coating has a thickness rangi ng from about 100A
to about 500Adeppsiting apditlgstiricilayem on alsilicondayeetdndd f urther including the
steps of depositin hot oresi st l.ayer...over th ntireflective coating ;
pat t er ni ng theet)ch{f%otﬁ%gﬁegetcg}c;%? apg%ﬂx e]ﬁyedé? getg‘lerth‘égﬂrsgu,ct‘%d et chi ng
t he pol ySiVl'i’ilﬁ@SlliéerﬁﬁrﬁélthﬂaHfé&cﬁﬁféa?.ed gate structure , the nethod
characterised in that: 15 the polysilicon is polished to obtain a planar

top surface before the depositing an antireflective coating. 8. The met hod
of clagm %; wh i .est. f ure si.ze of the defined gate structure
is bet a/eeé1aboﬁ{h%fgetﬁonfgﬁ%&gbgﬁtf&@%rﬁ:ﬁ{np%mgi A nmet hod of manufacturing a
sem conduct or gewiag oxitel@ersomgdes dfahekili@odpdrtion. St ruct ure on an insul ator,
the fin structure including side surfaces and a top surface; 25 depositing
a gate material over the fin structure; planarizing the deposited gate

materia 19eRokMlinalofdiitd & REL (e SORLIAY 2 Bl RUARGRAALT date
materi al ; and ormng a gate ’structure out O € planarized gate materi al
usi ng the ant idepdsitegtpolysilicoatdvegthedth stiictufdle nmet hod of claim 9, wherein
the f hm’ ng a fin structure includes: 8 depositing a dielectric layer on a
silic | ayer, and etching the dielectric layer and the silicon layer to
define thgsfin gk ' Libi i | .a dielectric cap. 5
11 The mathod ‘o TGN STy & ttin (oRaRal Al cRbe:
polishing a top surface of the deposited gate material by a chemical

mechanical process.

15 14.  The method of claim 9, wherein the planarizing includes:

planarizing the deposited gate material proximate to the fin.

15.  The method of claim 9, wherein the forming a gate structure includes:
depositing a photoresist layer over the antireflective coating, and

20 patterning the photoresist layer to define the gate structure.

16.  The method of claim 15, wherein the forming a gate structure includes:
selectively etching the photoresist layer and the gate material to form the gate
structure.
25
17.  The method of claim 9, wherein a smallest feature size of the gate structure is

less than or equal to about 50 nm.

18.  The method of claim 9, further comprising:



growi ng oxide |ayers on sides of the silicon portion. 12. The method of
claim9, wherein the depositing a gate material includes: depositing
polysilicon over the fin structure. 10 13. The nethod of claim9, wherein
the planarizing includes: polishing a top surface of the deposited gate
material by a chem cal nechanical process. 15 14. The nethod of claim?9,
wherein the planarizing includes: planarizing the deposited gate materi al
proxi mate to t KENfingsoures anphdraimgegions aifends af the §in shinetued.n t he forning a gate
structure includes: depositing a photoresist |ayer over the antireflective
coating, and 20 patterning the photoresist |layer to define the gate
structure.1916. TheensteddeRtlgiin L8, Frthek 2omphisingi N the forming a gate structure
includes: selectjvely etching the photoresist |ayer and the gate materi al
to formthe gat®Plagingmpyrities arthe gourpp andrdraiiwggions;andi m 9, wherein a
smal | egt featu i feab JUCL ur e i | ess _th or equal to about
50 nm 518. Ther‘nr?neq?l lggt%fse%{fén%aé& ?%\{léféntlglrécg‘éér%%}'l}essgﬂrﬁs an@ﬁfaél? Fﬁgﬂ’ Ssour ce and
drain regions at ends of the fin structure. 19. The method of claim 18,
further c rising, i.nplanting jrmpurities in the source and drain regions;
and 5 annédting* ?’%Qoggﬁn“?&ﬁ@ﬁg‘?% afeicamdpefondevica fempHENgour ce and drain
regions. 20. Ay4Bh Q@ing{mm@&”ﬁghlg&ra sem conduct or device, conprising:
forming a fin structure on an 1 nsulator;’ depositing polysilicon over the
fin structure; dmsping miysilicontoyeptheyfsi dtiuctune;t 0 obt ain a pl anar top surface;

deposi,ting an antireflective.|layer. on the planar _top surface of the
poloysﬂbi cgn; Qﬂ%shfllﬁ%ﬁalyéﬁ ge ogl?tl""&‘&ﬁf”@gé?ﬁ S‘Efac??lr[:e pol ysilicon using the
antiref | ect i ve dbiRing anlddtidchecielayBl &iPde ?ia.nﬁll t%B %ﬁel WRE B1Ysitiisn; POl T shi ng

i ncl udes chgrri cal nmechanical polisShing of the I con.
an
forming a gate structure out of the polysilicon using the antireflective layer.
15 21.  The method of claim 20, wherein the polishing includes chemical mechanical

polishing of the polysilicon.

22.  The method of claim 20, wherein the forming a gate structure includes:

defining the gate structure, and

20 removing the polysilicon from around the defined gate structure.

23.  The method of claim 22, wherein the defining the gate structure includes:
depositing a photoresist layer over the antireflective coating, and

patterning the photoresist layer to define the gate structure.
25

24.  The method of claim 20, further comprising:

forming source and drain regions at ends of the fin structure.

25.  The method of claim 20, wherein a smallest feature size of the gate structure

30 is between about 20 nm and about 50 nm.

10



22. The nethod of claim 20, wherein the formng a gate structure includes:
defining the gate structure, and 20 renoving the polysilicon from around
the defined gate structure. 23. The method of claim 22, wherein the
defining the gate structure includes: depositing a photoresist |ayer over
the antireflective coating, and patterning the photoresist |ayer to define
the gate structure. 25 24. The nethod of claim 20, further conprising:
form ng source and drain regions at ends of the fin structure. 25. The

met hod of ¢l ai | 20 rein.a snmallest feature size of .t.he gate structure
30 is bet#en B)Wﬁ%ho% Wﬁﬁﬁﬁuﬁ%ﬁsegbc%ﬁ'}mt%geféc.e’ FORBEHBR of nmnufacturing
a sem conduct offoreifig & €in sGAbMAFd Sn Ainsulb@rM Nng a fin structure on an

i nsul ator; depositing polysilicon over the fin structure; 5 polishing the
pol ysi | i con t odenssiing pelysiligearoventhedin fmetire;deposi ting an antireflective
coating on the_pfaF f f.th | vsi kicon; depositing a

phot orgsi st | aygﬂ%&g&%t}l%?’ﬁle}%g%f’?ﬁi ?%%’t%@%nagg%?lﬁl&cg’ patterning the

phot or esi st | agepositingdef dnfigcffectaé Sodting watthd flananeh surfaceloEttieng t he

pol ysilicon fromaround the defined gate structure. 27. The nethod of claim
26, wher ePASHEOR; n structure includes a silicon channel and bordering

di el ectric matgrliat: . t f Gl.al rein a small est
feature size o?él%(ﬁgm&éﬁlﬁg%reégﬁgﬁsoﬁgﬂtggSlrl@e?lg%‘é%&%%about 20 nm and
about 50 nm 1patterning the photoresist layer to define a gate structure; and

10 etching the polysilicon from around the defined gate structure.

27. The method of claim 26, wherein the fin structure includes a silicon channel

and bordering dielectric material.

16 28.  The method of claim 26, wherein a smallest feature size of the defined gate

structure is between about 20 nm and about 50 nm.

11



