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is a diagranmatic, cross-sectional, fragnentary view of a
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that of Fig. 2. [0006]Fig. 4 is a view of the Fig. 1 fragment shown

at a processing stage subsequent to that of Fig. 3. [0007]Fig. 5is a
vi ew of tBREHGROUNDf ragnent shown at a processing stage

[0002] A continuing goal of semiconductor device fabrication is to conserve
semiconductor wafer real estate (in other words, to achieve high integration) while
maintaining integrity and desired performance charactéristics of semiconductor devices.
Such has led to development and improvement of various semiconductor constructions,
including, for example, silicon-on-insulator (SO!) constructions, and fin fleld effect
transistors (finFETSs).

BRIEF DESCRIPTION OF THE DRAWINGS

[0003] Fig. 1 is a diagrammatic, cross-sectional, fragmentary view of a
semiconductor construction at a preliminary processing stage of an embodiment.

[0004] Fig: 2 is a view of the Fig. 1 fragment shown at a processing stage
subsequent to that of Fig. 1.

[0005] Fig- 3 is a view of the Fig. 1 fragment shown at a processing stage
subsequent to that of Fig. 2.

{0006] Fig. 4 Is a view of the Fig. 1 fragment shown at a processing stage
subsequent to that of Fig. 3.

[0C07] Fig. 5 is a view of the Fig. 1.fragment shown at a processing stage
subsequent to that of Fig. 4.

{o008] Figs. 6 and 7 are a top view and cross-sectional side view, respectively, of a
fragment of 2 semiconductor construction shown at a preliminary processing stage in
accordance with another embodiment. The cross-section of Fig. 7 is along the line 7-7 of
Fig. 6.

[0009] Figs. 8 and 9 are views of the fragments of Figs. 6 and 7, respectively,
shown at a processing stage subsequent to that of Figs. 6 and 7. The cross-section of Fig.
9 is along the line S-9 of Fig. 8.



subsequent to that of Fig. 4. [0008]Figs. 6 and 7 are a top vi ew and
cross-sectjonal side view, respectively, of a fragnent

seni conduct'@r? 8%ﬁ§¥?uct|on shown at a prelimnary proceggFﬁgz%?gﬂ%4ﬁn
accordance with anot her enbodi ment. The cross-section of Fig. 7 is
along the line 7-7 of Fig. 6. [0009]Figs. 8 and 9 are views of the
fragnents of Figs. 6 and 7, respectively, shown at a processing stage
subsequent to that of Figs. 6 and 7. The cross-section of Fig. 9 is
along the line 9-9 of Fig. 8. WD 2008/ 027143PCT/ US2007/ 016947

[0010] Figs. 10 and 11 are views of the fragnents of Figs. 6 and 7,
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fragnents1@gn&hg§. 15-17 corresponding to the fragnents of Figs.

12- 14, ively 0ssssectd.on of
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t he | i nesshonnat diprofesging siaeausa@iont OohaatiFgs. 12_1:84.210111ethe frapregstsef Figs.

the sem coRduGhabsFRBBE kel tHel iiyritintd b dSgs. #2aA0redpectively. The cross-section of
Fig. 16 is along the lines 16-16 of Figs. 15 and 17, and the cross-section of Fig. 17 Is along
the lines 17-17 of Figs. 15 and 16.

[0D13] Figs. 18-20 are views of the semiconductor construction of Figs. 6and 7

shown at a processing stage subsequent to that of Figs. 15-17; with the fragments of Figs..
18-20 corresponding to the fragments of Figs. 12-14, respectively. The cross-section of
Fig. 12 is along the tines 19-19 of Figs. 18 and 20; and the cross-section of Fig. 20 is along
the lines 20-20 of Figs. 18 and 19.
[0014] Figs. 21-23 are views of the semiconductor construction of Figs. 6 and 7
. shown at a processing stage subsequent o that of Figs. 18-20; with the fragments of Figs.
21-23 corresponding to the fragments of Figs. 12-14, respectively. The cross-section of
Fig. 22 is along the lines 22-22 of Figs. 21 and 23; and the cross-section of Fig. 23 is along
the lines 23-23 of Figs. 21 and 22,

{0015] Figs. 24-27 are a top view and cross-sectional side views of a fragment of a
semiconductor construction shown at a preliminary processing stage in accordance with
another embodiment. The cross-section of Fig. 25 is along the lines 25-25 of Figs. 24 and
27; the cross-section of Fig. 26 is along the lines 26-26 of Figs. 24 and 27; and the cross-
section of Fig. 27 is along the lines 27-27 of Figs. 24-26.

[oot6] Figs. 28-31 are views of the fragments of Figs. 24-27, respectively, shown at
a processing stage subsequent to that of Figs, 24-27. The cross-seclion of Fig. 29 is along
the lines 29-29 of Figs. 28 and 31; the cross-section of Fig. 30 is along the lines 30-30 of
Figs. 28 and 31, and the cross-section of Fig. 31 is along the lines 31-31 of Figs. 28-30.
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shown at a processing stage subsequent to that of Figs. 15-17; with

the fragnents of Flgs 18-20 corresponding to the fragnments of Fi gs
12- 14, resPO¥RIWY3 The cross-section of Fig. 19 is aIBﬁBmﬁ%@WWWﬁES
19-19 of Figs. 18 and 20; and the cross-section of Fig. 20 is al ong
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t he sem conductor construction of Figs. Sand 7 shown at a processing
-stage subsequent to that of Figs. 18-20; with the fragnents of Figs.
21-23 corresponding to the fragnents of Figs. 12-14, respectively.
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[ 0017] Fi §TP°95e05 are vi ews of the fragments of Figs. 24-27,
respect i vieP0] shdwm bis axdiagravestis vigwsf agenputss egpirediiment t hat of Fi gs.
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32 and 3 ion of Fig. 34'is along the |ines 34-34
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37-37 of F| gs 36 and 39; the cross-section of Fig. 38 is along the
| i nes 38LETAUIEIFDPEFSCRIBTIGMHOB THEAEFRBREDISBORIMENTS of Fig. 39 is
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semiconductor material. Liners are then formed along sidewalls the openings, and the
semiconductor material is isotropically etched from bottoms of the lined openings 1o merge
the openings and thereby completely undercut the segment of semiconductor material.
Such embodiments may be utilized for forming three-dimensional structures in silicon, and
may be applied toward fabrication of SO structures and fully surrounded transistor
structures (in other words, transistors having gates encircling a channel region).

[0025] A first embodiment is described with reference to Figs. 1-5.

[0026] Referring initially to Fig. 1, a semiconductor construction 10 is illustrated at a
preliminary processing stage. Construction 10 comprises a base 12 containing
semiconductor material. In some embodiments, base 12 may be a silicon wafer, and may
comprise, consist essentially of, or consist of monocrystalline silicon lightly-doped with
background p-type dopant. The base 12 may be referred to as a semiconductor substrate,
To aid in interpretation of the claims that follow, the terms "semiconductive substrate” and
"semiconductor substrate” are defined to mean any construction"comprising
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[0020]Fig. 41 is a diagrammatic view of a conputer enbodi nent.
[0021]Fig._42 is a block diagram show ng particular fea

mot her boar WORY¥REUE g 41 conputer enbodi ment. [0022] F g&ﬁﬁﬂﬁhgkgﬁ
hi gh | evel bl ock di agram of an el ectronic system enbodi nent.
[0023]Fig. 44 is a sinplified block diagram of a nenory device
enbodi nent. DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS
[0024] I n sone enbodi nents, a pair of openings are fornmed in a

sem conductor material, with such openings being spaced from one
anot her by a segnent of the sem conductor material. Liners are then

formed along sidewalls the o en em conduc
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pair of TaS R are over substrate 12, and
patternedJr?Q?nFﬁi/@fﬁ.'npalr of openings 16 and 18 extendi ng
t her et hr oygze] Mat enihal opkhingay 6 ahon 8 euitaimpdase 12 emsyi ket cophidered to be a pair of
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conpri se icon nitrid
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mat eri al J[0403\“.]t h Orﬁe@ﬁinﬁ% ?ig.eg,%ﬁnresist 11 (Fig. 2) is removed, and liners 22 are
formed along exposed sidewalls 17 of the openings 16 and 18 within base 12. The
photoreast can be removed in a reaction chamber utilizing an O, plasma. The liners can
be formed in the same chamber as is used for removing of the photoresist, and utilizing the
0, plasma; but the substrate may be biased differently for formation of the liners than for
removal of the photoresist. If base 12 corresponds to a monocrystalline silicon wafer, finers
22 may comprise, consist essentially of, or consist of silicon dioxide. Such silicon dioxide
would extend across bottoms of the openings, as weli as along the sidewalls, but may be
subsequently removed from the bottoms with an appropriate etch to leave the liners only
along the sidewalls. Liners 22 may be referred to as protective material, in that the liners
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[0028] Referring to Fig. 2, openings 16 and 18 are extended into base
12 with an appro riate etch. Such etch is shown to be an ani sotropic
etch (suchW00§Byl4gxanpl e, an etch using 4 2 and HBr), PERYS2007/016947
specifically to be directed primarily downwardly into base 12. The
openings within base 12 have a periphery conprising bottons 15 and
sidewalls 17. It is noted that the openings woul d have backsi de
surfaces behind the plane of Fig. 2 that would be visible in the view
of Fig. 2. However, in order to sinplify the drawi ngs, only surfaces
along the plane of a cross-section will be shown in the
cross-sectional views presented herein. [0029] The openings 16 and 18
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[ 0034] Corsbowmcti on 50 conpri ses a sem conductor base 12 whi ch may,
for [0036] Referring to Figs. 8 and 9, material 14 is patterned to define locations for

trenches. Such patterning can be accomplished using a photolithographically patterned
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"exanpl e, correspond to the nonocrystalline silicon wafer dlscussed
above with reference to the enbodi nent of Figs. 1,5. Construction
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and 82 are defined within seniconductor material of base 12, and such
| ocations are approxi mately demarcated with dashed |lines. The active
area locations forman array conprising colums extending
substantially vertically relative to the shown array (with an exanpl e
col um extending along the active area |ocations 54, 62, 70 and 78),
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constr ucgbl%l?raﬁpﬁ @h'@h @8?161 c?cﬁ“d:@ﬁn asiehires lochtion rexaibgte@)sidered to be at

h I t
e e e Ga it Bh s A A Ry B patice gt o

di el ect r 108, metOpA 1211 1%d 116, h18.1H80¢ TQ?néh‘ééz“ being PEpieHd Fiot 1%dJP*EC’I‘? %‘?‘ﬁ?ﬁ%%
may be CQR:S-B%%&%& & tﬁ@fdfuﬁ:‘éweﬂxawwim a@~e afesabeations emhp dohsw eftthe/array

material 1 ext end 0 h
i nesl Wi pﬁacc'twg(alr%ﬁ,\}g!:%&nacFf:@ﬁst%ﬁc&e;ttr, OC%}&!?S 100 ? §Qﬁﬁ)'l‘ﬂﬁélb a‘%EiuﬁMQﬂ the

I ons de I nes
subst r at ¢atl: al®ewté vik acivesukrsioeations B2, G |79r?”833r?6‘{"%?ﬂ'éﬁ"ﬂ gﬁ 5{' Ve
area | ocatdpaffpy be, consi dered to be at |ocations between the rows
andllnesoftheltlce I 108s of
110, 112, [0P38] 116?:‘31 rgng ?\94 i%%rrg "ﬁasﬁ‘gt"lﬁagﬁgﬁaé%?%g*Q& ald t:;e Q.
The sect itomactienen lacasiohs AR, ok 5618, 68t §2. £4. 68C8r ffat ﬁt it g%‘t% %é' afea

| ocat i ONSyfh MRV BledBtaBbng BingsfityxivkiehCilistatatis the topatevosfdio. Bbr The

h () r 1
T ornas sl g8 1A SRl fer AL bHoRfed e idctie

n
of the actreakcalies iapraget sSpA0SCAIRES HPTY %ﬂlbﬁsqlﬁ“@?c 193% &%&%&iq
materi al ghbwhSo bAA®BvétRNGelbic Fakerisp fvithin trenches 90, 92, 94, 96 and 9B.

[o040] Masking material 11 may, for example, correspond to & layer of
photolithographically paiterned photoresist.
[0041] The material 14 over sections 102, 104, 108, 108, 110, 112, 114, 116, 118,

120, 122, and 124 remains exposed between the rows of masking material 11.
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the active area |locations 52, 54, 56, 58, 60, 62, 64, 66; 68, 70, 72,
74, 76, 78, 80 and 82 (with the active area Iocatlons bei n

appr oxi mat ¥ORNYRILE ated in t he top view of Fig. 6). TRET %ﬁ@ﬂ?’?ﬂé”"
materials 11 and 14 together conprise protective material forned over
the active area |locations to protect such locations froma subsequent
etch. Masking material 11 is shown to extend over the dielectric
material within trenches 90, 92, 94, 96 and 98. [0040] Maski ng
material 11 may, for exanple, correspond to a |ayer of

phot ol i t hographi cally patterned photoresist. [0041] The naterial 14
over sections 102, 104, 106, 108, 110, 112, 114, 116, 118, 120, 122,
and 124 feeAins exPeiseinotieFigecth-1hoppongs 592 aesissonatatded 1o 6

WO 2008/ §, %&Zf&ﬁﬁ%ﬁfﬂaﬁ&#ﬁné 6 ApRefas, 1 DB 100118, g$4, 111B; 198, 120, |
openi ngs ani sotr ¥, fe AN
into SECI#ZOEES.JL%% % r%gtgﬁg 1dé5 %ﬁ%/%g1@&&%%{\%%%9@%@&%‘%?6]& 122
and 124 forrastkslagg midewellsof the opaningsndne@perings witde basq {Rapangiogays to the
l'iners 1§ﬁ’erﬁ{ fererd @é&x@&zcﬁéﬁiﬁé@.th yef@fentB o PIGER|idngshe fifees apamangsus

thinb
Above ui PN brers en b oo S i BRE oo, & “pEbehita (SEURERRys 1o0a
l'iners Zﬁtamnm@m@dn@cbwmpmp@%m@ﬁr@iaéﬁ%@at dispysged gbowtftfﬁtﬁﬁ?q’fggo E@z

g.nd l'i neg: Sang%cﬂﬁyoéegélﬁ? Bdh 5196 m%ﬂrﬁsherﬁﬁl ag %Siid&lsé‘eldfﬂbbaé relgardiritpttig. 3.
| SCUSS

also r eng%p%'?ch? H\a“?f‘f ‘é{%ersd¥ 4” row aeﬁ"”\?gqrg g ar an%'g&%ﬁoﬁ"gwﬁﬁg
pr ot ect i weoverstismisssd harrmying <1f311|39nla@$ b@\ﬁb‘i‘)éﬁlbhéj%eri?? in a manner

anal ogougph4sjt he abpye élilr%&%&%(ﬂeﬂ?}aferﬁm A9ivebreneitags albhg trctokBnrizyof
liners 2% Hega,lteﬁgm@gg QPR ne 32ar9é. ”gltﬁam;pe&% LYgs, %s%s 108,

| ocati on ivé are fon'array in the
same manhiQ, tRat 14, 1868 1%9@2%@2‘(1 1@643“6@@89 wiipgcheehive argd 'OCﬂQDS 116,
118, 120,10844, andﬂ&%ﬂ@tb@rg’@awzw doenmige haaetd sserafeaantb bagd i ons. '

0044] Ref -
[s enic ]O n 3 E%HS'%J h %c:é' I;n%‘gnai é% wnﬁ ah |5ch% N9, gh%ﬁarqg (ﬁ—\a‘?ﬁs}?{;@gg abg\}eowzh‘?s e

ot rop
di scussetefalsoseiofigh 4rastdd: e‘?ﬂi@eﬂboﬁﬁws 1@2 d’ﬁﬁl 98 bengsihadive a@ﬁéﬂ?ﬁﬁ'ﬁgs 52,

132 nerges bﬁ@atd;n @Qt 64,6268 70| T a4 18)T85E0 afdts2 bith 168 acth® aréRlocdibns

66, 68 i
bei ng apé '89 ngtoé\myat? y f"ugt{a}t%f?'é'&ﬁe %DS' r'lee"g a Bvél %\ﬁvd%% ozh grﬁwelkgﬁg*ét%%
appr oxi miteedrgss-$aotions oft Fgs. 1A ape @0)ktpderan %ﬁ@@qe@r@‘?@!‘@#w igh arenifgly apund
to form gxdiended aﬂa@;ﬂﬂbdi@ﬁs Wi ithed lof dieRkiric@hatefd] 0 U0 itEaelenetedsi aoega,rsma

02, o, 38 B goon R Py THt e Facopd (Pl uld fAeT R

processi Bf- stage of Fi gs 18- 20. [0045]Referring to Figs. 21-23,

openi ngs hadspr e f iHek@anyiotHigse beetl dpmbrgs 3B fitcdweth electrically insulative
material 140, and material 14 is removed. The material 140 may initially be formed to fill
the openings and extend over material 14, and subsequently planarization {for instance,
chemical-mechanical polishing) may be used to remove materials 140 and 14 from across .
some regions of substrate 12. Alternatively, planarization may be used to remove material
140 from over material 14, and then material 14 may be removed with an etch selective for
material 14 relative to material 140 (with the term "selective” meaning that the etch removes
material 14 at a faster rate than the etch removes. material 140). Such alternative
processing may leave projections of material 140 (not shown} adjacént the active area
locations.



material 140, and material 14 is renoved. The nmaterial 140 may
initiall formed to fill the openings and extend ove 4,
and subsgqﬁgﬁ?ﬁvpgﬁﬁnarlzatlon (fgr |ngtance chem cal - %&gﬁ§ﬁﬁ@§#9%
polishing) may be used to renove materials 140 and 14 from across .
sonme regions of substrate 12. Alternatively, planarization my be
used to renove material 140 fromover material 14, and then materi al
14 may be renpbved with an etch selective for naterial 14 relative to

material 140 (with the term "sel ective" neaning that the etch renoves
material 14 at a faster rate than the etch renoves material 140).

Such al t%{%’lﬁﬁsh"e prm&sﬁa'ma{m&g 'n‘r:‘pf?n‘égﬁocadfﬁ% Wtioﬁ%} EorhihatibA e

(not sho acent the ac area
2008/ 027 1@9%@@52 bovpretesaly coropriss peubpaase which may kegrpdilydlewsd yithin the
suitabl e mmgsn Mamaomo:maja.lfaaaéxaﬁm@fcomgrrm%buﬁalstresserh;auy o of eonaigt of

conpr i ses nfi‘ - &ect]?@%ali’ gn‘p ble.y at era‘?uV\%%r\{\é %eratu%e ranges); and

openi ngs. Spl\?a?en a 1'se
essent i al gy eFmprise, ekt §¥Se(mlafblp1frp"cmn€l$feqfétbt3¢ﬁ diogilee. | dielectric

materi al f[dambl te a:bueﬁatlthbhﬁ#é@nsf imﬁfﬁdﬁﬁa; E@Eﬂ@rﬁd to%i%dlrﬁ%)ﬁd second
COFYDI’ISE SS essentl a 0 onsi s o1, slIll1con
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78, 80 anqodidy [ OO@bBbmbafdtéaiat 1ar@bmrré@lseéétate@rsbhfcﬁinmuaematah@s 2 within
sem cond ut%% %ctlve H&ibh ?OCQ}OHSWII’OI“ !ll're rf@%mfmgt %e\{r%%;?g ma?erla lbé) Qfstht]; Egse talhe

remai ni ng sém conduct or hat er |
the crossmaebe pesisindihe FogE sealipna AFIgs 22/ aMoRs] Spacers 134 are shovvn to

remai n wi fghasojt he %&bmm dre GROWH foaveinamh mﬁuhméldﬁeambé irCcdﬁ?ﬂ:ﬁrﬂambﬁhwth
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mer ge to furRnsidiosiapghe amtbal, the wcmta@mdeﬁleqﬁ\m metgrialaymerderig dorm ssingle

i g Ze altoEI h§@§t§v@.ﬂﬁat§f'ﬁ]'{wnﬁfﬂﬁﬁ@bpéﬁlnjBiMn la@md%bﬁcﬁdor@(nbem@u thiyaRakersd
W n_a rrate

Co051) TheliaRBr {Risphtsis T5E MR sh SholnRE Ao AR ShrolRbRd fateriPia0y e

areas at [@9dli ons B copstrudion of Bigs ol -2Hoompises @glurglly oY activg areag At

76, 78, B@caidds82; 545558 B0NeBGU! 8E 6Bl PAY2DRA, VG, S@aosarrdgg WitB Such dttive

subsequent pr E?Cﬁ? %'dq gfr%c%l?res st ren(f‘i roc% snr}lgénge\,/rlglcgnd&%% c%§‘°8?~,'%§)’ be-

associ at e | ve areas. . d%
pluralit yfotfﬂe@\k?rhﬁ a%eg!atfse\{ﬂhjts@?Gt!tfs@reaﬁs(?or ISEnce g0gs. 2423 ey agurality of
ext endi ngwaeiess1 Soh €53tk V6 88,5160, 1e2, ah@364 SREhdiAG abroséthe.activd abays

that the wrdhiogs nsmpf.bs%@o%g,ﬁaﬁegp%}ophgsgccﬁﬁ&%edstae‘{kg%&Atyamé%%ﬁ

conducti ve
Al so, si d@ﬁ}&F‘F"JéE@d‘é’Pguq’ﬁ Qaieé“ﬁ‘lefﬁ‘id 68i ansla *r—'gcttwalw i WAV eI FRm EA0. )‘)4\50’
pl ural it ysigéwaldpacerkdrraiare alegdy sidswdiBf aiecwpriiivasd edplutaityl o1 sbivee/drain

serm condURL e 183 SFd Bloyda Gluh b ASKLYRLRIE AL AERIA 81ihe AR dDiocarons

wor dl i nes e source/ drain reglons

t r ansi st ogndyi@gwesdines together with the source/drain reglons form a pluramy of tranmstor
devices.
[0052] Fig. 21 diagrammatically iltustrates capacitors 182, 184, 186, 188, 190, 192,

194, and 196 electrically connected to some of the source/drain regions; and also
diagrammatically illustrates a bitline 199 electrically connected to others of the source/drain

8



[0052] Fig. 21 diagranmmatically illustrates capacitors 182, 184, 186,
188, 190, 192, 194, and 196 electrically connected to sone of the
sour ce/ dr atVR 208126443; and al so di agrammatical |y il ustr BEEESHNOHIGI47ne
199 electrically connected to others of the source/drain 8 WO

2008/ 027143PCT/ US2007/ 016947 regi ons. Although capacitors and bitline
are shown only along the top row of active area locations to sinplify
the drawing, it is to be understood that capacitors and bitlines

woul d al'so connect to source/drain regions associated with the other
active area |locations. Persons of ordinary skill in the art wll
recogni ze that the conbination of a charge storage device (such as a
capaci t aegions.t Rittiough aasEcstrerandditliesgestswt only athyadhng torran @b Actye ees
menory %&‘{\Ms Hf'éurngff? ble dré\ﬂﬂg QFE% g!-:- 'ﬁ%é’rst%o@f%bé‘ﬁécﬂdrsw bh%é‘s%dmﬂ

across t onstru on of Figs. {Df %e RE { I gs.

24- 27, samncqnnraﬁ*swrsa%féefsr%?ﬁg@@ﬁaa&czceﬁ‘e% Rt PR &iF 50 %‘93?“5‘“"”3

prel i m regnony sieopdisarp gkit inage anfwilarecegiizatinaetht cbmbinatempirychargd gbuge

ef f ect 4 %[L%'éﬁ&fasié)%%&l&fmaggr.g,&er&g ermrtbmnamtaaaﬁd&zamsgh
I on e

may be | SCUSS ove re m{g% 8 t%é and
accor di reyoneP PdRpmitsel. a@BﬁE?@F'"@%’WA‘MIquV(S‘Fa fo 5%

nonocr y sécmstricidn | Figecml-zz{ 0055] A pair of isolation regions 202 extend
into bas i?é%] Thel %%{8 rﬁ& el t&‘ls%g% SO Emcﬁﬂm&é% s%Wco%Hb&talbécﬁ)struct:on

electric i nsu Ive " Cco ion or co |nat| f? "
and in s@%tmswmém%mﬁ?n%m?.%@" empRMmeft f@é é'm”% ffe‘g&) Bfec %?“S'S or-
consi st ¢bossi]l i concelistbiibe. 200Q0bplRat 4 baswet? weiskimay beredf Hre sdme 203 and

204 exte qn&%ﬁ%ﬁ% S%Dssléegﬁﬁueg ggﬁnglﬁg ﬁ% P%@ a&gordlﬁalghna@aéo‘i'@ﬁngg dof®ski ng

material s fween a pair of w de regions

208. Thees;?&‘f't'%'lyr?éd’rﬁa’é‘iﬁtﬁﬁmﬁ‘ﬁ?‘&’?t@f"&e ﬂ’é‘i?”corrprl se any suitable
Conposi t ijosss)r conhipaiabt isstaitdn regivpe 202 kxiasd inkobaserist diredyolatenaedions

204 may r(ﬁ?gg Eﬁse%}gz s%talh@%l@cf?ts |hé&&ﬂe@bﬂ?bgﬁo@6%o§iﬂxdaqigﬁ ohitride

(and nmay | ogous teria i scusse g o
e o Ao b aiansy Fagp Pl Sl g comsit

phot or esgiidon(ditmddaray t hus be anal ogous to the material 11 di scussed

wi th ref ‘Tpﬁﬂae to Blbmed as r%)éZieTQE 2@@%58 @ﬂ@gx@ﬁ@ Ebr@gs Eﬁh%ﬁér%bﬁace of

define a | ocation 21 ereunder whi ch ext ends %ﬁ? ase 12, .
Speci fi cBRI%y12-t FENRSHEINGH moPHGR SR R o RRRUPHn AP BFEFD P
cor r espoafdsidt eegivredrdsl Meelpatanhed masHihg materiald mancoropriserany saitaide
conpri seg r\b\ggsnﬁﬁaoq%oﬂtmn?%k& n@@%nﬁ&ﬁ@lIfbrmgarﬁgqnglgﬂal(ﬁ04¢néwmse one
regi on be en a palr o %
or both of smcon dioxide and s:llcon itride (and may thus be analogous to the material 14
discussed with reference to Fig. 1), and material 203 may comprise patterned photoresist
(and may thus be analogous to the material 11 discussed with reference to Fig. 1).
[0057] The patterned masking materials define a line location 210 thereunder which
extends within base 12. Specifically, the portion of base 12 under the masking materials
_ corresponds to such line location. The line location thus also comprises the shape of

masking materials 203 and 204 of a narrow region between a pair of wide regions.

[0058] The masking materials 203 and 204, and line defined thereunder, may be
considered to comprise a pair of opposing sides 212 and 214.
[0059] Referring to Figs. 28-31, trenches 216 are etched into semiconductor

material of base 12, sidewall liners 218 are formed, and masking material 203 is removed.
The formation of the trenches and liners, and removal of masking material 203, may be



[ 0058] The masking materials 203 and 204, and |ine defined thereunder,

may be considered to conprise a pair of opposing sides 212 and 214,
[ 0059] Ref eWPi AW/ RO gs. 28-31, trenches 216 are etchedPFWPgm%ml@”

sem conductor material of base 12, sidewall liners 218 are forned,
and masking naterial 203 is renoved. The formation of the trenches
and liners, and renoval of masking material 203, nmay be WO

2008/ 027143PCT/ US2007/ 016947 acconplished with processing simlar to
t hat di scussed above with reference to Figs. 2 and 3. [0060] The
trenches 216 may be considered to correspond to a pair of trenches,

w th one trench of such pair being along side 212 ' '
204, andcedrarlishpe vith PEIRERSIL SiEHRY ‘gé*?"’r‘ dﬁgF?Fge(g’ﬁbSHS “’gf' a%qg“%%@%’f'ﬂ?% gra{“@l
maski ngaraterial. The formation of the trenches 216 transfers the '

pattern ﬁfngﬁt ter 'ﬁg‘q% tgéﬁgﬁés”‘gls \Fhd Sdnsitlifed Bl rebfortedhpan durémines,

mat eri al ase 12, ac ly f | '
ocat i omitnaneangs of s besaciPa e At resiBRETY 2Dt Shet
? p (C)I m2 %ﬁ : tre‘ﬁﬁﬁ of 1h@.q)at};b@ingi aqtﬁ-.gp;iixret 210N tieenchaakingumatasiap oYhe formatica 9t fer r ed
. b . .
D Ty g T g

may have"
t he wi d @gﬁqzcmdgntgr TRbTeLy/Gege 1Al andiPRlno Tamas & 1ot 2@{?‘}@%\‘%%&%”% 0
'2“5 ul at i fys. SE7TESLIAGINE BESTHeaPpbsngsidpwalisezta arel 21t ginpdihe hatheidei ner s
18 may Sotions and’a NaHSw ;')Sérti&?t?ﬁ@%én%ldlf%nﬂne Pap& 8PSk Maskf Bidmeon
embodiments, the narrow portion may have a width which is at least about 25% less than
the widths of the wide portions, .
[0061] Sidewall liners 218 are electrically insulative, and may be referred to as

protective material. The liners 218 may comprise, consist essentially of, or consist of silicon
dioxide.
[0062] Referring to Figs. 32-35, openings 216 are extended into base 12 with an

isotropic etch analogous to the etch discussed above with reference to Figs. 4 and 5. The
openings from the opposing sides 212 and 214 of line 211 merge under narrow portion 206
of the line (as shown in Fig. 34), but do not merge under the wide portions 208 of the line
(as shown in Fig. 33). Thus, the narrow portion 206 of the line is thin enough to enable the
openings 216 on the opposing sides of the line to merge during the isotropic etching, while
the wide portions 208 of the line are sufficiently wide so that the openings do not merge
under such portions. The wide portions 208 thus remain anchored to the bulk of base
material 12 after the etching under narrow portion 208, and thus the line segment'
corresponding to narrow portion 208 is retained to the rest of consiruction 200.

[0063] Referring to Figs. 36-39, masking material 204 (Figs. 32-35) is removed, and
dielectric material 220 is formed along exposed portions of semiconductor material of base
12. Protective material 218 (Figs. 32-35) is shown to be removed prior to formation of
dielectric material 220. The material 220 is ultimately utilized as gate dielectsic, and
material 218 may not be suitable as gate dielectric. In alternative embodiments, material
218 may remain as dielectric 220 is formed so that the dielectric 220 covers only portions of
material 12 that are not covered by material 218.

{0064] Dielectric 220 may comprise any suitable composition or combination of
compositions; and may, for example comprise, consist essentially of, or consist of silicon
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di oxi de. [0062] Referring to Figs. 32-35, openings 216 are extended
into base 12 with an isotropic etch anal ogous to the etch discussed
above wit hWOSOYRAWE to Figs. 4 and 5. The openings froRCTNE2WHHER4ng
sides 212 and 214 of line 211 merge under narrow portion 206 of the
line (as shown in Fig. 34), but do not nerge under the w de portions
208 of the line (as shown in Fig. 33). Thus, the narrow portion 206
of the line is thin enough to enable the openings 216 on the opposing
sides of the line to nerge during the isotropic etching, while the

wi de portions 208 of the line are sufficiently wide so that the

openi ngs do not nerge under such portions. The wi de portions 208 thus
renmai n ahodner: diielectric B0 maylbedbmiessley thermeal pyfation ofereesedifyrasssifing
under nagehfWnBREbE ABteAQ612, BRdoF e bE dtimeti B9 d&g@mﬂi correspondi ng to

narrow portion 206 is retaine

[ 0063] Ref¥851 ng t Meivgee p%'@c’@?goft R 2 Als HorDrsoRfo B EbhaRige hateril (as
renoved, menmieaii bEtf@GIl‘mssehatd’mag)|t@_[0r:2|2@1ns|§tor g@q@@d@umwguc@g dand Bt Pears

of sem cap %ﬂdc@ﬁp%heﬁ%&%nﬂr@ ﬁnﬁﬁétlvﬂ?—eﬁﬁér&fdg&iopgﬂ@nt@ﬁh@S
32-35) |ssovvnto %Qbrlo I
rat or ) al et TRl hilner AUPOSIVTE Sonrer T Barp Py sage iy bt o e

di el ect rinsskirandaterisleOkdFigs 182-a%ly it isob benderstogt that ke epaversineNaalse c.

I'n al ter%&.‘ Mﬁ»%@%%@és%f SUFM RadIH raaa%némmné@aﬁwaw,aﬁe girobephihay 220
is formed so that the dielectric 22 gg@ggéportlons of materi al
0

12 that 2fCHE" ¥t pr@%‘?ﬁéf’@oﬂ‘fﬂ/s paYSAfo 1?3‘831 electric 220 may
conpri se [eBF} Sui t alileenaummpregioniod N2 1cm)n§bb$| apmrgnnaww Songrbwith & greshokhd

may, for cﬁ’téargm) rft 5Bk 88 n a(fﬂﬂﬁ'eiiron @8864Hohad 10/a Phnsifbr @RS Ségiaf 235

silicon 1
' con bSMemh%%%ﬁlcg?Zé#%%?ﬂsz 00/ 3406947

[0067] Transistor gate material 232 is formed within the openings 216 and also over
the narrow region 206 of line 211; and insulative material 234 is shown formed over the
wide portions of line 211 on opposing sides of the gate material. Line 211 is shown in
dashed-line view in the top view of Fig. 36 to indicate that it is beneath materials 232 and
234. Other structures of construction 200 are similarly indicated in dashed-line view in the
top view of Fig. 36.

[o068] Gate material 232 may comprise any suitable composition or combination of
compositions, and in some embodiments will comprise, consist essentially of, or consist of
one or more of metal, metal-containing compositions and conductively-doped
semiconductor material (such as conductively-doped silicon). If the gate material
comprises semiconductor material, such material may be referred to as a secémd
semiconductor material to distinguish it from the first semiconductor material of base 12.
The gate material may be part of a wordline which extends substantially orthagonally to the
line 211. '

[0069] Insulative material 234 may comprise any suitable composition or
combination of compositions; and may, for example, comprise, consist essentially of, or
consist of one or both of silicon dioxide and silicon nitride.

joo70] Fig. 38 shows that the gate m'aterial 232 entirely surrounds an outer
periphery of the narrow portion of line 211, and encircles the channel region 235. The
source/drain regions 231 and 233, channel region 235, and gate matertal 232 together form
a fleld effect transistor. Such field effect transistor has an outer périphery of the channel
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dioxide. Dielectric 220 may be forned by thernal oxidation of exposed
surfaces of sem conductor material 12, and/or may be fo

deposi tion! "He wi de portions of line 211 are shoW&Jg?@gP{%g
to conductive material (as indicated by the cross-hatching) to form
transi stor source/drain regions 231 and 233. Such conversion nay be
acconpl i shed by inplanting conductivity-enhancing dopant into the
material 12 of the line. Al though the conversion is shown occurring
after renoval of the nmasking material 204 (Figs. 32-35), it is to be
understood that the conversion may al so occur prior to the rermval of
such masking nmaterial. Alternatively, the conver5|ton ga %} 1afls the
processi mgiosfely %I'l%%‘éﬁméﬁ?tet%atﬁﬂ%{fn ploagt gae crsS-3EINGHA %\T R 'mrs'ng'r]rdw
regi on oficlvigh€ig?d8). may be appropriately doped with a threshold

vol tage C{@gﬁ;t S0 hg@taéﬁbesl&ﬁf QQnge%anEto?Qrohsth@Qdﬁ k @ 18 behuABSs&loar

channel n 235 drce/drain r F_23]40 d 233, i

[ 0067] Tr hewevardhaigaylirlaiipasisiars rz%sgb? tormgg ﬁk?ag 'men §E FRGEICH%
and al sojQy®sted B:eefaaﬁm@w fuehicptboditerof Specticaly the imde sh@m apbwuctlon

materi al 3§$8%@p%§mq ane &:Eé@ﬁill! r tgrlh% lh‘l% é”!’1q:¢sc>99§éd zQ:B%e Ofrhé &R trddidorilso

opposi ng l'ine
view in iﬂwdpéfcﬁoiﬁ"ewﬂ?ﬂ‘orﬁsé’* agglogaus Wdh‘”c%??@“?'ﬁ%ﬁg‘an%og %Eﬁégﬁlgg

mat eri al sgpg3® and 2é.30Lkcb@prisss wiak poaisn® B0Lamsbartmt partior20®Ear e
simlarl ated i i LG eqidls

[ 0068] Ga%é‘@ R Eh bl e }ﬂ‘%@“wgﬁsé“glﬁﬁ? t@%%b@%c"\énﬁgﬁsﬂﬁngn' Sy (net
combi nat ﬁbwl@fm@bmwéhlﬂﬁwff%@m'?ﬂssone embodi ments will conpri se,

consi st e I al | yrh@fhne 802 B@RAGWWA to BE uadEe ahematimemeteriplst28R and 234 (with
met al - Q:g'l%l 5’! iy H?sl‘%glqmggﬁq}&gtn\d{%té( w%?ﬁ%%@%ﬂbﬁ@ﬂq%ha&)
mat er | aI % Silic "
conpri sedvajers @6& 60% 234 argghe 8ptg) ma‘§iﬁ‘! Rnehglesiricaly 'Hﬂi’atﬂéq?"’ét? ﬁ?g{ﬁ% as

a second 380 @,Qﬁlegi&*eﬁée 1FEtig. 3al3ot crhdlrﬁtrbwgegnems 306 fliomBDR ere $urmunded by
sem conduct or f g I38may be part of a
ﬁ{‘% Ite%dz dema% 8@{?}2&3 thée -Blaﬂ cfm'f FI I?

wor dl i ne ntlal line. 211I
[0069] | ns[Qf741 i ve raxiBsylative pasterial 1@ Wgé’“‘aﬁ? 'i’ﬁ'i‘qqh Péf”‘%%??ﬁk?gff’f oI
or conbi r@@t@@o@e g@m@mw regiohs ahatijamyt trireistas fnopl @e arotipri Material 310
consi st essenti al Qx} de
ond st 11 aos frvaiean puidy e oAb Bt cdmposons BRMEY.4Y,
entirel y eampifirdgprdse. 6onsét eﬁ%?'\"ﬂWe?fyO’dP"F'ﬁ"eOfﬁé'P?'b Dﬁ'ﬂ?tl on of Ii ne
211, and is Cl efy. AN Rusihasnal embgliorRN2d S cofieta aystery 400aiGompetaronsiem

231 and 2 D% E@h(?nnemomogldﬂpg ﬁ, @6}{}',89‘% %{.oﬁ% Uk Bbvids 2 Qeﬁﬂ@ér@%z bostAbr

afield e SIS ect transj st as_an outer
peri pher ycopimitieation imoybeevice, and a motherboard 404. Motherboar 404 can carry a

microprocessor 406 or other data processing unit, and at least one memory device 408.
Memory device 408 can comprise an array of memory cells, and such array can be coupled
with addressing circuitry for accessing individual memory cells in the array. Further, the
memory cell array can be coupled to a read circuit for reading data from the memory cells.
The addressing and read circuitry can be utilized for conveying information between
mermory device 408 and processor 406. Such is illustrated in the block diagram of the
motherboard 404 shown in Fig. 42. In such block diagram, the addressing circuitry is
illustrated as 410 and the read circuitry is illustrated as 412,

[0076] Processor device 406 can correspond 1o a processor module, and contain
various of the memory and isolation structures described above.
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WO 2008/ 027143PCT/ US2007/ 016947 region fully encircled by gate
material in at | east one cross-sectional view (for instance, the view
of Fig. 38YWOPUI2INMEI gs. 36-39 show a single transistor PETGSZPOTNI6847
211. It is to be understood, however, that multiple transistors nmay
be formed along the line. Fig. 40 diagranmatically illustrates an
exanpl e of such enbodi nent. Specifically, the figure shows a
construction 300 conprising a line 302 simlar to the line 211

di scussed above. The construction also includes isolation regions 301
anal ogous to the isolation regions 202 of Figs. 36-39. [0072]Line 302
conpri ses wide portions 304 and narrow portions 306. Source/drain
regi ons (IABT7]shoverionraipvibe 408 tan comdseond thea pemenonsdularfldCraraBIrise

5 gg' ons gé\mustsﬁmmerﬁwahe létmettiah@trhaare@afee&wea%bwns [ 0073] Thﬁ Itlh ne

is s wn 0 er a ern e
e 305 867, e Wil ale ampineB R e Rit Bah 3%e SiddntAldr e,
ot her natleciradispystvh760.i 8yst@BZ0amwdn 28rtespopd td dorgaampleaa epatitenarstem, a
el ectri Caldoysd ﬁbﬁ%ﬁéﬁsﬁ@n TREAY bitkr %‘s‘%&#%@@m i@gys pv»saegsdr%arasmté@

Fi gs. 36-39. narr ow regions |1 ne gre surroun ec% g
gate rmt BlEMATY-2BlEclionit BRI (O Pes IRElURhYIETRRE "SHUUR 2iRCIeRPEPT /88: @
[ 0074] Ancomsdibait Y04 amagreory alevigd Onit 306 hodan fpLyeuput(epdyfeet 108 (Wisde be

regi ons eadérgasd Mtﬁe%yht%m PRy &s/aﬁ&g@k Prob &8RN S ool aﬁusa%mory de\nce

tran tor romone anot er Mat er a
corrpi's.st PB-?? R/ w&%ff?véqurfoue&mﬂ?bw%ﬂs Ge&ﬁﬁﬁh@%‘f%‘? %%aw?] 9 i ©

conpri sehacoasbtite =t sanstiualibns bht specificorsatsns od b peifaorddnaglataley the

[08%7)5][ glr groc%;sdrﬂﬂ)ﬁ shé %%m?é?a&i%hgébm% ud pr@cé‘@»ﬁpﬂ?’ﬁ iheﬁ’)ﬁ@r‘g@? C@Qe unit
u [

out but 1208 86 s IEagpRch 5% oaresoRapHT: 708 FRaTsiras B PPETRRECE HEUF ce.

and a rmplmebmr?azmaa meRpnhdevicear b diithe #@ deaicey08 bmcerﬂupnog@!nsmbng 406

or ot her yiahéh 9&&%%§é@@oﬁ¢nh&,caﬁa@lrﬁtru&&% io &J‘@tdﬁ%ﬂ%bﬁ tq@me%rfle&nce
Menory devi ce 40 Can\bfﬁ” rlse an arra

array cafpangd Gﬁ‘?ﬂ”é‘?fi’ AU ERYPRIENHf c% FEm th’Pfaf‘ H?C?‘%d@c"@?s“ir myre 36he

i ndi vi dumerwmymmy|sotal|br$structurheda$a'rlayd abovet her, the nenory cell array
can be Cotbalzgg %Jl@%@lrﬁ;ﬁlﬁlﬁﬁ'bbcﬂQfagFeﬁ‘ﬁgf &gelgé\?cﬁlcfgygf@lﬂﬂﬁ) MREystem

cells. The a res ing and read circuitry can be uti

conveyi n§Of HTh1AFE £iBANYE CRUER SR HBF ARy FEdy A3Rea0M CB'fso%oe §8‘?reﬁ%%e°°der
Such i s isBbbustraatest dinuitrh 808 wiknrdaagsanralfirt 1€, reativaitd cental diditeH3an

in Fig. 4grcfchﬂolﬁﬁjgg5be¢%}%95 éﬂd’o}%m@%m@ﬁ@r@as e n%&yuw.ae !3@2 further

illustra read circujtr r at ed

[ 0075] Pr SEuskSPoRey AR Y Gas T Ry P N s R
cont ai n waetren s mémaer eelhis pa Jovatidestei eandostingtstade b uineshigletheeshiolsighon-

above.  VAGhARMR) Qkfel 43RGTIsHRRRGHWRL 684iftry 816 includes power supply circuitry 880,
circuitry 882 for providing a reference voltage, circuitry 884 for providing a first wordline with
pulses, circuitry 886 for providing a second wordline with pulses, and circuitry 888 for
providing a bitline with pulses. The system B0O also includes a processor 822, or memory
controller for memory accessing. )

[0080] The memory device 802 receives control signals from the processar 822 over
wiring or metallization lines. The memory device 802 is used to store data which is
accessed via /O lines. At least one of the processor 822 or memory device 802 can
include various of the memory and isolation structures described above.
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[0077] Menory device 408 can correspond to a nenory nodul e, and can
conprise various of the nenory and isolation structures_described
above. [00V&2IYP27US || ustrates a sinplified bl ock di afFAMSeP7/4L6947
hi gh-1 evel organi zation of an el ectronic system 700. System 700 can
correspond to, for exanple, a conputer system a process control
system or any other systemthat enploys a processor and associ ated
menory. Electronic system 700 has functional elenents, including a
processor 702, a control unit 704, a nmenory device unit 706 and an

i nput/output (I/0O device 708 (it is to be understood that the system
can have a plurality of processors, control units, nmenory device
uni ts angeagi] | / Dhel ssriassseigatyonigsyeams cap s faRsigatey in %ﬂ@?&l"ﬂ?? processing
el ect r onj,msSYShBMoARRINIE berhiBuRiuator ahibyia os@dr 1o tfeduns themimnuecatinatime
specify operations to be q@forn%p éﬁhé% )a by the processor 702 and
ot her in?%Wﬁ@iV@ﬁ%mﬁﬁ?ﬂE%ﬁ HEBIP6cesSor 702, the menory devjce unit
706 and tpes2]/ OTtewlecomio8ystahe cemhe petd inmemay Anqayissqfigyineakivals) power

operati Oﬁgdﬂés,tcgﬁnnﬂ{n%ﬁ% RloddPe, probasaBmBalles] @vil applitaforasbctibendduls,
device 7 y

continuquysly cyecling through a set of operations that
cause i n&td Bey nshge q@@%\e’?ﬁlﬁgﬂpﬁ‘rog%e?he nmenory devi ce 706 and
execut ed.[0MEB]i ous Tumpertemicsystenseandn FoCf adiedhiangdiel WREMS: SR of
the mm?%c@f‘%léﬁ%r@ﬁ EQINpHBhBS HekioRs) chRmtdrbetitabsbiles, ifATFR] fonyol 44 | s
a sinpliftied bl ock _diagram of an el ectronic system 800. The system
800 i ncl SRS A6 §'°devi ce 802 that has an array of memory cells
804, address decoder 806, row access circuitry 808, colum access
circuitry 810, read/wite control circuitry 812 for controlling
operations, and input/output circuitry 814. The nenory devi ce 802
further includes power circuitry 816, and Sensors 820, such as
current sensors for determ ning whether a nenory cell is in a
| ow-t hreshol d conducting state or in a high-threshold nonconducting
state. The illustrated power circuitry 816 includes power supply
circuitry 880, circuitry 882 for providing a reference voltage,
circuitry 884 for providing a first wordline with pulses, circuitry
886 for providing a second wordline with pul ses, and circuitry 888
for providing a bitline with pul ses. The system 800 al so includes a
processor 822, or nenory controller for nenory accessing. [ 0080]
The nmenory devi ce 802 receives control signals fromthe processor 822
over wiring or netallization lines. The nmenory device 802 is used to
store data which is accessed via I/Olines. At |least one of the
“processor 822 or nmenory device 802 can include various of the nenory
and isolation structures descri bed above. WO
2008/ 027143PCT/ US2007/ 016947 [0081] The various el ectronic systens
can be fabricated in single-package processing units, or even on a
singl e sem conductor chip, in order to reduce the comunication tine
bet ween the processor and the nenory device(s). [0082] The
el ectroni c systens can be used in nenory nodul es, device drivers,
power nodul es, comuni cati on nodens, processor nodul es, and
application-specific nodules, and may include nultilayer, nultichip
nodul es. [0083] The el ectronic systens can be any of a broad range of
systens, such as clocks, televisions, cell phones, personal
conputers, autonobiles, industrial control systens, aircraft, etc..
Clains: 1. A nethod of formng a transistor, conprising: providing a
sem conductor materi al
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defining a line of the sem conductor material, the Iine having a
narrow regi on between wi de regions, the line having a pair of
opposi ng sides; formng a pair of trenches al ong opposi ng sides of
the line; formng protective material along sidewalls of the trenches
to narrow the trenches; isotropically etching the sem conductor
material through the trenches to nerge the trenches under the narrow
regi ongpikfgout nmerging the trenches under the w de regions; formng
gate diereciric along the narrow region of the line; formng
electrically conductive gate material within the trenches and under

t he naﬂ.rwvnétﬁgagrrormingatranggtaelté_sﬁq}ow@hgf-dopi ng the w de regions of the
line of the sem conductor material to forma pair of source/drain

regi ons; suPRVjdH92 samicseler Brteral r egi ons bei ng spaced from one

anot her by aefiid)&@he bEGetniaNBlcECHaldYiall bR IR QMg £ 846w BdgidrBetween
line of the sem condyctor material; wherein the narrow region of the

|i ne h¥¥ejRoigNT dhe e hayingAPairgfaprdsing sidier ei n the gate material is a
transi stor g:amhg%rﬁa'irfcﬁhryén&esrammgdipﬁ@iﬁ@ﬁdém?felﬁel W | ph\% y of the
narrow regign of the line. .2. The nethod of claim1l wherein the

Dot ect i ve. Em B PLSsve PRl aons Fafval3 o Hirranghes e "GHoR 1o Brihes .
and wher ei nisbinepicgly ectching ¢hod semicosdifcarr nagtetial rdughethy tsanchesima ntdige the

narr ow, i ine . 3. e i rein.the
e colaeg Bnder b Farto Boipp e SpdB e Benched et i EREIBHE e
gat e mat er i Wrmingigpte dgsctet aloratie ramewcegiposi the time;sel ect ed from t he

group consi gl - : tivel e
sem condl_Jct](;%Er‘rhm tei%h{ﬁ?l@korﬁﬁﬁ%’eg%g%%?v Iﬂeﬁgﬂﬁﬁ%ﬂ\%%réenﬁu'ﬁ?e?%aﬁaermw
mat er i @9I®ONPri ses conductivel y-doped sem conductor material fornmed
by: deposi t gHusRRlSRPHIGhE WidBPreGioh@br ik liRé Br iHa&eHd agct&frﬁévéhm%f&ﬁda
in situ doping the sem conductor "material as It is deposited wthin
the mePYedl eqUErRiYED. regigns; wyeh RRIF RhEOWSES/ AR iepipnauieingisratalrgatoge another
mater| B) a €RAFHe! BRRNEBRPHSSI BYEthY nHRBR FeghsHTBraRNFHEIf e SBAIESHdBbOF PBRRE,
y: wherein the narrow region of the line has an outer periphery; and
wherein the gate material is a transistor gate entirely surrounding the outer periphery of

the narrow region of the line.

2. The method of claim 1 wherein the protective material is removed prior to forming the gate
dielectric; and wherein the gate dielectric is formed to entirely surround the narrow region of the

line.
3. The method of claim 1 wherein the semiconductor material is monocrystalline silicon, and

wherein the gate material comprises at least one composition selected from the group

consisting of metal, metal compounds, and conductively-doped semiconductor material.
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depositing sem conductor material within the nerged trenches; and
I npl anting conducti ve-enhanci ng dopant into deposited sem conductor
mat eri al .

4. The method of claim 1 wherein the gate material comprises conductively-doped
semiconductor material formed by:
depositing semiconductor material within the merged trenches; and

in situ doping the semiconductor material as it is deposited within the merged trenches.

5. The method of claim 1 wherein the gate material comprises conductively-doped
semiconductor material formed by:

depositing semiconductor material within the merged trenches; and

implanting conductive-enhancing dopant into deposited semiconductor material.
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