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SEPARATE GATES TECHNI CAL FI ELD The present invention relates to

sem conduct or devi ces and net hods of manufacturing sem conductor devices.
The presW@t2004i06P22 on has particul ar applicability to deUkUS209HEI3266@evi ces.
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from the soutce end of the channel Also, two gates can control roughly twice as much current as a single gate,

resulting in a stronger switching signal.
A FinFET is a recent double-gate structure that exhibits good short channel behavior. Although

conventional FinFETs are referred to as “double-gate” MOSFETS, the two gates typically are physically and

25 electrically connected and thus form a single logically addressable gate. A FinFET includes a channel formed .

in a vertical fin. The FinFET structure may be fabricated using layout and process techniques similar to those

used for conventional planar MOSFETs.
DISCLOSURE OF THE INVENTION

DISCLOSURE OF THE INVEDIN1IUIN
Implementations consistent with the present invention provide a FinFET device with two gates

30  that are effectively separated from each other by a conductive fin. The gates may be independently biased for

increased circuit design flexibility.
Additional advantages and other features of the invention will be set forth in part in the description
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 the practice of the invention. The advantages and features of the
35  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
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25 BRIEF DESCRIPTION OF THE DRAWINGS

Reference is made to the attached drawings, wherein elements having the same reference number

designation may represent like elements throughout.

Fig. 1 is a cross-section illustrating exemplary layers that may be used for forming a fin in

accordance with an embodiment of the present invention.
30 Fig. 2A schematically illustrates the top view of a fin structure in accordance with an exemplary

embodiment of the present invention.
Fig. 2B is a cross-section illustrating 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

35  device of Fig. 2B in accordance with an exemplary embodiment of the present invention.
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.
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are to be regarded as illustrative in nature, and not as restrictive. 25
BRI EF DESCRI PTI ON OF THE DRAW NGS Reference is made to the attached
drawi ngs, wherein el enents having the sane reference nunber designation
may reer@e?ﬁ?“/(P“l“?@é el enents throughout. Fig. 1 is a cr 320430872062
Il lustrating exenplary layers that may be used for formng a fin in
accordance with an enbodi nent of the present invention. 30 Fig. 2A

schematically illustrates the top view of a fin structure in accordance
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such devices. The gates in the Fin vi ces f ganGRoNdst h the
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devi ce 10Qh f il x1de B.y 3558 rﬂﬁ%o%d@’la&@ 18 \nd silicon layer 130 may be formed on substrate 110 in

20  aconventional manner.
In an exemplary implementation, buried oxide layer 120 may include a silicon oxide and may have

a thickness ranging from about 1000 A to about 3000 A. Silicon layer 130 may include monocrystalline or
polycrystalline silicon having a thickness ranging from about 300 A to about 1500 A. Silicon layer 130 is used
to form a fin structure for a double gate transistor device, as described in more detail below.

25 In alternative implementations consistent with the present invention, substrate 110 and layer 130
may include other semiconducting materials, such as germanium, 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., SiOz), may be
formed over silicon layer 130 to act as a protective cap during subsequent etching processes. In an exemplary

30  implementation, dielectric layer 140 may be deposited at a thickness ranging from about 150 A to about 600 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 exemplary implementation, silicon layer 130 may be etched in a conventional manner, with the etching
35  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

3
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25 Fig. 4 is a cross-section illustrating the planarizing of the gate material 320 in accordance with an
exemplary embodiment of the present invention. Excess gate material may be removed (e.g., from above the
dielectric cap 140) to planarize the fin region of the semiconductor device 100. For example, chemical-
mechanical polishing (CMP) may be performed so that the gate material (i.e., layer 320) is even with or nearly
even with dielectric cap 140 in the vertical direction, as illustrated in Fig. 4.

30 Referring to Fig. 4, the gate material layer 320 in the channel region of semiconductor device 100
abuts fin 210 on the two side surfaces to form a first gate 410 and a second gate 420. The top surface of fin
210, however, is covered by dielectric cap 140. This structure is also shown in Fig. 5, which illustrates a top
view of semiconductor device 100 consistent with the present invention. In Fig. 5, first gate 410 and second
gate 420 are shown adjacent, but not covering, fin 210.

35 The gate material layer 320 may then be patterned and etched to form two gate electrodes. As
illustrated in Fig. 5, semiconductor device 100 includes a double gate structure with gate electrodes 510 and

520. Gate electrodes 510 and 520 are effectively separated by fin 210 and may be separately biased, as
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210 in accordance with an exenplary enbodi nent of the present invention. A
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i S covernghideyseticBhdaeibi deGiccBp witkHlcreabhi chansél widttt per devics asdomparaoapenyventipaly. 5,
which illustrates a.to i_ew_of ' ¢ LRl ROAEDIDALSIcRME W th
t he presJé’H@e?aﬁe\fgﬂfel'g&‘f’g’f%11\6I1—I|‘a6gsg?%ﬁe%%ﬂgggéagii%ﬁﬁh% second gate 420 are
show@ adjtebingnt, but not covering, fin 210. 35 The gate material |ayer 320
may then be pat prol SR0a@Rsh £b5Rek dedvaly Rph¥ed Bt 1@ hietay ekesatolysbiased (via

|

illustrated in .5, sem conductor device 10Q include | ¢pipat e
struct ur@smqvhg%%&?%“@i%@@%@ bgsed) o P ¢ CIre reauit et O é’fsgggb?b and 520

are ef f eghinthotbs gRasHatad plyiddsnncRiad Andbilipduibeciseipdesian ef gppesPds eepvenienal wo
2004/ 044332 LC1L 2200 036 88 onsecion

25 Thus, in accordance with the present invention, a double-gate FinFET device is formed with two

separate gates in the channel region of the device. Advantageously, the resulting structure exhibits good short
channel behavior. In addition, the present invention provides increased flexibility and can be easily integrated
into conventional processing.
OTHER IMPLEMENTATIONS
30 In some implementations, it may be desirable to induce tensile strain in the fin of 2 FinFET. Figs.
6A-6D are cross-sections illustrating the induction of tensile strain in a fin in accordance with another
implementation of the present invention. Fig. 6A illustrates the cross-section of a semiconductor device 600.
Referring to Fig. 6A, device 600 may include a buried oxide (BOX) layer 610, a fin 620, and an SiO; cap 630.
Elements 610-630 may be formed as described above with respect to Figs. 1-2B. Fin 620 may include silicon,
35  germanium or a combination of silicon and germanium.
A thick sacrificial oxide layer 640 may be thermally grown on fin 620 as shown in Fig. 6B.
Growing the thick (e.g., 200-400 A) sacrificial oxide layer 640 may induce a tensile strain in fin 620. The
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di scussed in nore detail below The gate dielectric 310 (Fig. 4)
surroundi ng the side surfaces of fin 210 is not shown in Fig. 5 for
sinplicity. The source/drain regions 220 and 230 nay then be doped. For
exanpl e, WR- 2042 p-type inpurities maybe inplant ed RETEGIPBOBHOAI n
regions 220 and 230. The particular inplantation dosages and 5 energies
may be sel ected based on the particular end device requirenents. One or
ordinary skill in this art would be able to optim ze the source/drain

i npl ant athifknl @lide bea S4baseHen®a rdroeedcind a thint gate@gjtd IpenE0tmy brglovausiiflustgtedps  ar e
not disclos rein in.order nat f. ; r sihrraf

pr esentmiFoFﬁ'/g%t@agen@at ﬁf 6§8H‘F ¥ tﬁ%nn]fe%e’é’ %I%g\?\u‘r/a}?& g‘b%é&é&g‘?ﬂn%? &'siﬂ()gvm) ma;rf kil

opt i onafdyedfemftosmetizgin Figr 61 B attipisalgwaoner.Thgfia 670 ip B6b ¢ FipfET ik bdvenetsde cont r ol

the |ogat S0 W G 68 de Yitl bRedelsR0E AR dkilRMintsRarpar ti cul ar circuit
requi re&n%?\lf%aﬂ%lggtq}l@gtei oneanneal jtngl ma e130 th}gﬁ&be pelrnf or, lvate the

: . y th .med, t o

sourTe/ drai n r EgittspismpEmentaicns: 2 1ﬁqﬁﬂU§thFléﬁd§ateFﬁyﬁd§§“g§,S“§‘ﬂ% ectrode
510handﬁ1 aeel: ﬁl'ix%:ﬁxtp&@g@m&&%a@ﬂﬁt B4 @@hyllsincoamsb#.gbxsdagfectiaﬁmie#pytohamaa poed from
each other. |n_accordan t n exenpl ar odi ment of t. t
Cnvont | BreshaubiHtefor R SRF L, e e R aneest BusRereesopriss inpee SRR L

bi ased WinFHT @it £ fellyeslicidudgatea Reforring @Fig 2o device 760 pelndssia fin 71 seurcegegiad?f. pidy f or
i ndependent | LASL N e 5’1991 i . deap510 and

gram reglon ?(ﬂzf‘h?[%l g/)s(llg.%iaxé?fnayb%ff a%%&crgbé& Bhotif r&b&rh FRHe3B

520) increases of "circuit desi 8n usi ng sem conduct or
devi@e $@On inffie 7B LHIe mavindedvioteprraide e 74Lrad BEEOKO 03] PRPEEPEHA YN ITEY. 5 is
ot o 1 2l B R o o s aces of 17 210 Al
provi des sem c%%@PW“&’EW%@%W"tpﬂm%‘?f’rv%a@gé& %?l%ne B ﬁjt h pea?ﬁgsevi ce,
as co rfp&bﬁﬁla a_tnerleﬂecﬁa_rmsntj 1ayea} 70 nekp bddegostyall @ slibew iirdfﬁ_g. 71112 fl(l)_efgi;ﬁq r2ipo atniéyntwszg
retain | ctric ca in uring gate

HQ%%Y tgenf[%e gattﬁrfﬁfang ﬁl,%g 6§ A&n ﬁ’c{u?&x@t%# ﬁleﬁ 45,

et chi ng. ate an are also effectively separated b% Ii 210
and lfray be sepdioaceiny dhingsgiohs (2 agd 730a=ap beimiplpated ithdons I‘”é‘g‘l“l;r&’&%‘%“ d 520)
based 0on,feoPaful, ustoftnts Ghell %ill fe stofstd by BEBARS 12gdr 7T9ENdnCRnch@fihg inkhiihe chamelar at e
doubl e gate structure provides increased flexibility during circuit design,
as opposed #/¥bnventional Fi nFETs which include a single gat connection.
25 Thus, in acCRARGERES 7 hdy bt Feeopriesé tie pilysitioont 160 s fully sitfeides) tefogae metpisppET
device i fored with t [ ' AQllin £ R Rintthr ¢b ther
devi ce. 7}8\?5#33“5‘5%‘3‘1%7,%ﬁ%ﬁ@&%?ﬁgaﬁﬂﬁég%égﬁ% ts good short

charfe| dvednibed above withrespgelite Figit. t he present invention provides increased

f1exibility andpGRibiRuE@sdibiions, MrBg6us bRefic dobilOare @ufogi bich asipeqificomgseli.ng.
O R P b kb oo 1o
Cr 0SS- SembwereSthé prbse lifvation g bh gradtinalivihow resatingtieths ippaifiogtetail st i hgrefn fp j n
accorda ngtger\{gs’}apces? QV&I lbn%\l;vn processing structures have not been described in detail, in order not to

25  unnecessarily obscure the thrust of the present invention.

The dielectric and conductive layers used in manufacturing a semiconductor device in accordance
with the present invention can be deposited by conventional deposition techniques. For example, metallization
techniques, such as various types of CVD processes, including low pressure CVD (LPCVD) and enhanced
CVD (ECVD) can be employed.

30 The present invention is applicable in the manufacturing of double-gate semiconductor devices
and particularly in FinFET devices with design features of 100 nm and below. The present invention is
applicable to the formation of any of various types of semiconductor devices, and hence, details have not been
set forth in order to avoid obscuring the thrust of the present invention. In practicing the present invention,
conventional photolithographic and etching techniques are employed and, hence, the details of such techniques

35  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

6



i npl ementation of the present invention. Fig. 6Aillustrates the
cross-section of a sem conductor device 600. Referring to Fig. 6A, device
600 may include a buried oxide (BOX) |ayer 610, a fin 620, and an Si Q2 cap
630. El HRMOYOE 630 nay be formed as described abovePGH/PHRPHEIEAt to
Figs. 1-2B. Fin 620 may include silicon, 35 germanium or a conbination of
silicon and germanium A thick sacrificial oxide |ayer 640 naybe thermal ly
grown on fin 620 as shown in Fig. 6B. Gowng the thick (e.g., 200-400 A
sacri f i etherlcombinatienslasdmavirdhhentyvny isicareble of modifeaiond wdthinttheacope offthefilvant@oprcePhe 5
WO 2004ég%ﬁ%§§1g US2003/ 032662 sacrificial oxide |ayer 640 may then be
renoved, an al{ I'n gate oxide |ayer 650 may be grown, as illustrated in
Fig. 6C. Gate material 660 may then be deposited over the fin 620 as shown
in Fig. 6D. A FinFET may be forned fromthe structure in Fig. 6D in a

typi cal manner. The fin 620 in such a FinFET will have a tensile strain,
inparting qualities to the fin 620 that will be understood by those skilled
inthe art. 5 1In other -inplenmentations, a FIinFET with a fully silicided
gate may be desired. Such a FinFET nay have an incorporated netal gate
that renoves a polysilicon depletion effect and hel ps to achi eve a proper
threshold voltage for the FinFET. Figs. 7A and 7B are views illustrating
exenpl ary processing for formng a FiNnFET with a fully silicided gate.
Referring to Fig. 7A, device 700 includes a fin 710, source region 720, and
drain region 730. These |l ayers/structures may be forned as described above
wWth respect to Figs. 1-213- As 10 shown in Fig. 7B, fin 710 may include a
top oxide cap 740 and gate oxide 750 surrounding a silicon structure. Fin
710 may be fornmed on a buried oxide (BOX) |ayer 705. A thin polysilicon

| ayer 760 may be deposited on the fin 710, as shown in Fig. 7C. Then a
thick bottomantireflective (BARC) |ayer 770 may be deposited, as shown in
Fig. 7D. The gate region and contacts 780 may then be patterned and etched
as shown fromthe top in Fig. 7E. 15 Source and drain regions 720 and 730
may be inplanted with ions wthout renoving the BARC |ayer 770. Thus, the
dopants used will be stopped by the BARC | ayer 770 from penetrating into
the channel (e.g., fin 710). BARC layer 770 nay be renoved, and the
polysilicon 760 is fully silicided to forma nmetal gate 780, as
illustrated in Figs. 7E and 7F. The gate material 710 may al so be

pl anarized in a manner simlar to that 20 described above with respect to
Fig. 4. In the previous descriptions, nunerous specific details are set
forth, such as specific materials, structures, chem cals, processes, etc.,
in order to provide a thorough understanding of the present invention.
However, the present invention can be practiced without resorting to the
specific details set forth herein. In



ot her instances, well known processing structures have not been descri bed
in detail, in order not to 25 unnecessarily obscure the thrust of the
present invention. The dielectric and conductive |ayers used in

manuf acturing a sem conductor device in accordance wth the present

i nvention éﬁﬂpﬁg deposi ted by conventional deposition techniques. For
exanpl e, fzation techniques, such as various types of CVD processes,

i ncl uding 1.ow pAgsdicofdicu® dehReV0)asummishgnced CVD (ECVD) can be
enpl oyed. 30 The@gresent invention is applicable in the manufacturing of

doubl e-gat e ser? BOFEIE(bY0)devi ces and particularly in FinFET devices with
desi gn feat uresanqjl?lﬁ&glﬁg#,&ng@%%do A o?ﬁﬁ&{g {igvention is applicable

to the formation 0 ari‘ous sem onduct or devi ces, and

hence, detail s deonductite fixre€10) ﬁﬂﬁxeﬂontlte insulatirgelaydrq 126)Qind n&ib@dingang t he

t hrust of the venti.on. ticing the present invention,
convent i onRiPralf o?f(sﬂ“{'et WB%FW& taﬂaur ce ﬁﬁﬁémt@gmaau@@ SHANSREATOR
hence, t heydgt 80d5t04bodt EApotiechni ques 35 have not been set forth herein in
detail. Only the preferred ernbodi ments of the invention and a few exanpl es
of its versati la fisst gate (410 iormedrooh tHe ssnlatieg layar (126) progswate todoreaifosure. |t

is to be under.stood,that the. jnuenti i use jn.various 6 WO
2004/ 0449 | S et she B RS bt B abe o 0 iy i He g | &
capabl e ofﬁa@qbgmgmmggﬂ%bwmngmoAtQ@iscope of the inventive concept as
expressed herein. 7 CLAIMS 1. A’ sem conductor device (100), conprising: a

substrate (110)asesand gafa(420) ﬁ@rm@mrthq m@l)atm@laﬁreld(laa) seiperata fvern tlag Birst 110) ; a

conductive_fi d, on t.,he |ns er ing a
plurality %afté @lgﬁimiu?rp AR I, gheﬂmeg i@g éﬁ]l "lr% Sﬁdﬁ ﬁ%&#ﬁ’}%ﬁ

t hi ckness geai fige {420havih@b thiGH4s fafgiab Tdm ASRRA00A té bbsik 196048 (410)
formed on the insulating |ayer (120) proximte to one of plurality of side

surfaces of the fin (210), the first gate (410) having a thickness ranging

f b t5 300 . f th
| houl at 1 not ayeri€Bsitiaucisr deuceBaP R aRRNT helch e SPeora T 0s Tt o 10
anot her onforméd pi am @dpotise sife of the fiay2 fGdRrsn e firbegdid #10210), the

3. The semiconductor device (100) of claim 2, wherein the first and second gates

(410, 420) respectively include first and second gate contacts (510, 520).

4. The semiconductor device (100) of claim 1, further comprising a plurality of
dielectric layers (310) respectively formed along the plurality of side surfaces of the fin
(210), wherein the first and second gates (410, 420) respectively abut different ones of
the plurality of dielectric layers (310).

5. The semiconductor device (100) of claim 1, further comprising a dielectric layer
(140) comprising at least one of a nitride and an oxide formed over the top surface of the
fin (210), wherein a top surface of the dielectric layer (140), a top surface of the first gate
(410), and a top surface of the second gate (420) are substantially coplanar.

6. The semiconductor device of claim 1, wherein the conductive fin comprises at

least one of silicon and germanium.



second gate (420) having a thickness ranging from about 300A to about
1500A. 2. The sem conductor device (100) of claim1l wherein the second gate
(420) is formed at an opposite side of the fin (210) fromthe first gate
(410). 3. The sem conductor device (100) of claim2, wherein the first and
second gates (410..4 Y |r

contacts (’§10 '@%&emlé%ﬁglsgegﬁec%% uctdr ge\%llchéa' 1?%51& liye??g ""q%ggfurther
conpri si nghudieplonidellastey. of dielectric |ayers (310) respectively forned
along the plurality of side surfaces of the fin (210), wherein the first
and second gates (410, 420) respectively abut different ones of the
plurality of di 00) of
claim1l, fglirt he"frﬁees%ﬁﬁéro:hgl{lﬁ%ﬁﬁ& éeg@?rl ¢é r%ggk@%ﬁ? LElcst()ﬁltcre qu ﬁ‘gg‘%{ﬁ east
one of a rdrbmnelgomfminwd abﬁvejtheﬁmutaadgdnwr alhchﬁl_]il(&pt sr,aspemee Gifst tldbsecbnd
(210), wherein a to surf ce of the dielectric |layer (140), a top surface
of the fir Sélieecon WAHE, Ihnd a top surface of the second gate (420) are
substantially coplanar. 6. The sem conductor device of claim1, wherein the
conductive fin conprises at |east one of silicon and germanium 8 7. The
seni conduc®-or dewieathododf mamifantdringvheendcondubter deraicd éltOD);gomagising:corrpri ses a

buried oxide | a The,sem.con aim1l, further

conpri si ng: spéﬂYgglgraé]g‘P%at%a%erqgﬁg iof arsé’é‘f%% &(}Ioﬁ?d above the insulating
| ayer and adJ acfthing o @hREGIVe\ dthuchire E@110) 6£ BRNAsul/RY 19fer &Qﬁé‘ gHctive
fin. 9. A nethod of manufacturing a sem conductor device rising:

pr O\él di ng sicturs(A18) inglpdingafirst si g);ur@aq:e,aa Sﬁ}%lsd pide surfaregnd aftGP ﬁﬂrﬁ@e?t
1
Ceruct ur o TRt (oA RE AR, Paehidiod bR J0BX3E abdETROATT ! oo and

a top surface, ibhﬁlngfdoﬁrcﬁfahdldfallﬂi &g{cﬂﬁ@zmagom eddd &f thk figsgudtarqRn@); f rom

about 300A to about, 1500A; for 9 source and drain regions (220, 230) at
ends of the fi rleppsiting argéte(nza_tel)lal( D owes the A sirugiare(244), dhe gate matetal over t he

fin struct teni face
and the flggfg) an qé%lg%%%tgﬁégrfé%r aé@ésﬁm%%%p ?ﬁﬁ&@%’%ﬁf‘aﬁ% Tﬂ{%ggff)ejoﬁﬁav{ﬂng a
t hi ckness (Baﬁynavmg‘atthmlmbssu’an@ﬁ@ﬂotrmb@homoﬁﬁmbéut 300 ng the gate materi al

320) to f fi.rst gate el ect 410) .and
( ) to form % ﬂnflgs thegg%teemgteﬁgl {38& to(form 21 st gat% e?ectroge (410) and a second

gate electrode (420) on opposite sides of the fin (210); and

planarizing the deposited gate material (320) proximate to the fin.

10.  The method of claim 9, further comprising:
forming a dielectric layer (140) over the top surface of the fin structure (210),
wherein the planarizing includes: polishing the gate material (320) so that no gate

material (320) remains above the dielectric layer (140).

11. A semiconductor device (100), including a substrate (110), an insulating layer
(120) formed on the substrate (110), a conductive fin (210) formed on the insulating
layer (120), gate dielectric layers (310) formed on side surfaces of the conductive fin
(210), and a first gate electrode (410) formed on the insulating layer (120), the first gate
electrode (410) disposed on a first side of the conductive fin (210) adjacent one of the
gate dielectric layers(310), characterized in that:

the conductive fin (210) has a thickness ranging from about 300A to about
15004A; and



gate el ectrode (420) on opposite sides of the fin (210); and planari zing
the deposited gate material (320) proximate to the fin. 10. The nethod of
claim9, further conprising: formng a dielectric layer (140) over the top
surface of the fin structure (210), wherein the planarizing includes:
pol i shing the : i mai ns
above the diel ggter%? ﬁég?k?é%@loﬁ% £ edr%l‘lqg%n Elg%lggfagéﬂvﬁﬂg%)(’ f’%%éﬁ&ﬁ

i ncl udi ng glteselb@tqdat(&(l)]di@)osechmn ameppoaité side bathe conduciOy fih §2 10g ddjacernt he

substrate (110), a gonductj f or.ned n the insulatin | ayer
(120) |- garoleL e of e et rrs b 503 e Siacef goert fppiiBe S e
conduct i veslddudde (419) , and a first gate el ectrode (410) formed on the

insulating layer (120), the first gate electrode (410) disposed on a first
side of the conductive fin (210) adjacent one of the gate dielectric

LB Sknsas B Y @G b8t ST Eitne SomaRahg HdiesiihieSar

el ectrode (140 foried bdradp eirfide®fisidndtitig ﬂr@g%) (Helfidlecttibeap@aond gate
el ectrode (420) disposed on an opposite side he conductive fin (210)

adj acent lwﬂmgr?eﬂn@ﬁeswngm&frgm gboyt bi(b&etqat@ut @Q@r and wheyingeitherpddeas apart
fromthe f | 4 S 100) of
claim i1, i;nrsts %gl%g%oc?e g?i]a%qeché dﬁ]cg% g%t% e%:e-gggde @@f%{i&'}ﬂc&\%{ glggiééégc%m(,
surface ohmphb«bonductlve f|n (210), the dlelectrlc cap (140) having a

t hi ckness rangi ng from about 150A to about 600A and wherein neither of the
first gate electrode (410) and the second gate el ectrode (420) extend over
the dieleciyic élg%h I, aim 12,
wherein to%;sur¥%%§?ﬁo tﬁgigF?§?eogg@gﬁ ectro g?%&ﬁﬁ?&%ﬁgkggigﬁg gate
el ect rode gat@élpctraded41 Oje theisecandtgaieceledrpde 141), @rdethe diehestrivndap£140) acopl anar .
14. The sem,conductor device of claim1l, wherein the first gate el ectrode
and the s 33‘3’ W0att r ode are ali gned on opposite sides of the
conductive fin and are not electrically connected to each other. 10

14.  The semiconductor device of claim 11, wherein the first gate electrode and the
second gate electrode are aligned on opposite sides of the conductive fin and are not

electrically connected to each other.
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