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CONSTRUCTI ONS TECHNI CAL FI ELD [0001] The technical
field is sem conductor devices, assenblies and
constructions, and nethods of form ng sem conduct or
devi ces, assenblies and constructions. BACKGROUND
[ 0002] A continuing goal of sem conductor device
fabrication is to conserve sen conductor wafer real
estate (in other words, to achieve high integration)

SEMICONDUCHOR BEVICES, ASSEMBLIESIANDIGONSTRUYCTIONSyAMNIEMETHODS

oF P/RAING ééMu?éN%f SR ?)%'Wéé% °é§§EME§L?ES A5 EONSTRGETIONS

t 0 devel oprien nprovemnen vari ous
sem conduct or const ructl ons, including, for exanple,

TECHNIC&OH @D i nsul ator (SA) constructions, and fin
[Oo&e#aEe%E%%qﬁ@ga? 8%'82% S{fﬁuﬁéfﬁu@:@fﬁ%&a?%gsg%wgﬁ S an(fconstruchons
and oredississd Cdrivimpsemicoaduntort devigey, astemblics ars:bmrtstmctmor '
construction at a prelimnary processing stage of an

enbodi nent. [0004] Fig: 2 is aviewof the Fig. 1
BAG shown at a processing stage subsequent to
[oobppt of ARtahtinding[dd80&]sehiighnddctosdévist rbricdtionhe tdtdapsedre

sem{d RSO SIPHD: Sl B OGEPSLNA, B89 G SHISRIEREnd G
maimtmgmemeggwmm desirgd pe@@mpﬁ gh%rﬁa@éstlos‘m%@mﬁfmt@r devices.
Such |Fn§§ 1R to %egelogmeBpW e d)\gam ent bBvaiolks %@hﬂ‘fonﬂb&oﬁxg\structlons,

ment own at _a n quent .t

nolgeng, Keaple, 0P GB0RIE A LSk et epa. 24 G 97 Elp S

tranaintbrefioEBTs)ect i onal side view, respectively, of a
fragnent of a sem conductor construction shown at a

Er elim na%glgr ocessig{g St age in accordance with

BRIERQERGRIE iQfeAHE ORAWINGSs- section of Fig. 7 is

[oo@bpng t g, |1| @% di agraﬁ‘fmatﬁl @os@sec{ﬂ@ﬂ@@}ra@hgﬁtarysviaﬂv@f 9
vi.ews nts of S

sonfigiteBY Guubith alE HEFRL S reeediin el emeaden

[0004] t hat Fog- aflusgswe@ chtig Fig. TThagreedsbowe @t aproasissipg gtage

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.

[0007] Fig. 5 is a view of the Fig. 1.fragment shown at a processing stage
subsequent to that of Fig. 4.

[0008] Figs. 6 and 7 are a top view and cross-sectional side view, respectively, of a
fragment of a 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 9-9 of Fig. 8.



9 is along the line 9-9 of Fig. 8. 1 WO 2008/027143

PCT/ US2007/ 016947 [0010] Figs. 10 and 11 are views of
woheosfoeagsent s of Figs. 6 and 7, respectively, PCTuSM07/016947

at a processing stage subsequent to that of Figs. 8

and 9. The cross-section of Fig. 11 is along the line

11-11 of Fig. 10. [0011] Figs. 12-14 are views of the

sem conductor construction of Fig. 6 and 7 shown at a

processi ng stage subsequent to that of Figs. 10 and

11. Figs. 12 and 13 correspond to the views of Figs.

6 and 7, respectively, and Fig. 14 corresponds to a
[ooMoRwW  apfigexionatdel tyarenidvagefitae fragmehtof GigsFé @and ¥3respbétively,

sho@‘u &P § pig&atskgla fgarge':é%s?%ugbn't t 1%%&%{;&@ Ar{o?@ SThelg’rf%g’-sgétlon of Fig.

Cross-secti on
11 igplong theling 1 dd oiBig1400f Figs. 12 and 13. [0012]

[od"lhgsi 15!:@3 12L 4 HicONGWDEF thE geﬁ%haﬁﬂgmar@fructxon of Fug 6and 7
construc

shoffi 41 Wifiseanadinsa SoprstSbio Prpd K Dard i igh a2 th 1a
corespagtciotige viewkiof §igs. 8 and 7, cspedpndnd Higt ¢4 theesponds to a view
apptéﬁﬂ%ﬂhﬁ’t% oﬁélgé thél%f &%6 18, ef’afgfo'sg%hgth I(ﬁ;ﬁg 1 é% 'i 8lon]g the lines

Cross-sect ! 'S
13-1% @%F'gaé%w Wanamﬁ ¢RESEPPOE oéé'eﬁ i'6ris @pngrihg lineg 11ds14 of Figs.
12 Ty the lines 17-17 of Figs. 15 and 16. [0013]

TS, 58D L Ul SRR g i a7
Showna?ge EetRssngasiage swbtshmermto thiayef, Figs - 12714; withHhe fregments of Figs.
15- { 7 é&?&'ﬁf)ﬁdlﬂi td hﬁsfragn;&nggf 58¢. HQS?Q fﬂ@&;ﬁ@t.\t&y t 4% cross-section of

nts o res
Fio 8 S E URE o B PEF 519 €] (RO CTOP RSOt o175 along
the Fivgs17-18 ohRigs 205 archti6.t he cross-section of Fig. 20 is

[O(ﬁ|38ng t ﬁg 186 aeQjials gif thE isgﬁﬁcolnguagrdcc;n%trugzt%%ﬂﬁgs 6 ’and 7

are views o
ShOHBr?éﬁrREEQQ%W%?Fagﬂ gosequeniip that ehiggm &1 7a Withdee agmgnts of Figs.
18-30 a@eeswbsuag e the fraynidnad om|gfl1gas14 18sp20tiven.t Thd Bidss-section of

Flgf{ Qalg'g? Sthg Ln@ AT fg’l'f§3 cf 55’ n'&% ngmt?% éatecrz]tlon of Fig. 20 is along

frag ne respedtlve y
meéﬁ%%@Jgﬁ@fF@ﬁ Hiamt1% 22 is along the lines 22-22 of

[0(ﬁ'4§ls 2 3—!;@@15’212@3 al%r\ﬁle\ki‘gf tﬁé %éﬁn&)%@hétepc&fstrﬁb&n &%lé&s 6and 7
e I nNes -

shopingl & pradessing RAGE THigogTe ! ef 095 Bl Miane Lharments of Figs
21-93 ewsesponding rttagmdretgnuﬁntaof Rigsl 1ot uedp@ctivein SThalcos©Bection of

Fig 55?%!(%9 tﬁe Rﬁé‘g éf‘b@ 2f #.ﬁefﬁﬁ.%b@%n%ttﬁ& @rdsg—sgwgﬂ?&%g is along

anfot her enbodi me Cr'oss- section
the "gesa?%ﬁ§°fﬁ@31 ?h%%d 2%.25 of Figs. 24 and

[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.

[0016] 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-section 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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27; the cross-section of Fig. 26 is along the lines

26-26 of Figs. 24 and 27; and the cross- section of
weOei2008/027T148s al ong the lines 27-27 of Figs. 24-P6T/US2007/016947

[0016] Figs. 28-31 are views of the fragnents of Figs.

24-27, respectively, shown at a processing stage

subsequent to that of Figs. 24-27. The cross-section

of Fig. 29 is along the lines 29-29 of Figs. 28 and

31; the cross-section of Fig. 30 is along the |ines

30-30 of Figs. 28 and 31; and the cross-section of

Fig. 31 is along the lines 31-31 of Figs. 28-30. 2 WO
[0020Q08/ 02 Figk3 3R:Cb/dus2ie6/8 /oD hedagmeid Y Fighi 21527 38sstiaelg, shown at

a pré’éﬁg%g %ia&e%b@é@%?w tﬁapc];f %@%8 3214 171179 ?rﬁgégﬁltoh\é?k% 33 is along

s ng sta subseq
the linpg $3-38g0fFigs. fﬁ@néﬁ@sglescé%%ﬁ -eRetien OPF@ 3485 qlangiheriges 34-34 of
Figs! ﬁ@ahd GSSar?cBmg%r&sfs s%bﬁl@n ofdg aisi.s%%ngtths iRELS5 38 %FFig§n32 34,

t | 34-
o015 9 b a3 Sl Hi%nfgc’ic’gfﬁ?@s & Blop B4 155Ras0Sly, shown a
a pr¢qesemg3fag’ﬁ&tnvkecﬁn@$to B3t FFigs.[3203B] THe goss-86ctid oh Fgy. 37 is along
the IHEE 5.9 o], L UAERIE. ralrodd G52 1 2, o6 RORBAY IHEThnks 3-8 of

Proce55|n stgge subsequ

FIQSF%gnd §§ angd theqeossrsgsionddiio o3P @famggtheéveﬁ 39-3P Ghjigs- 36-38.

[ootdle | Figeso B/a &Elwﬁw o ags'errﬁsncmdoraﬂafet ifﬁagrﬁérﬁslﬁxs&amtg agcbther
38 is along the lines 38-38 o Figs. 36 an

embgénﬁgﬁd the cross-section of Fig. 39 is along the

[0029]hesFigod B pfiagiagynatizaieyg of a compyier empodigrents a t op

[oom]ew 5. a2 mneand.ugﬁam sw.ﬁ% phFie0BRatires BEthe #dtRgkboard of the
aqot hert odi rreqt [0020] Fig. 41 is a diagramatic
SEHY embodi ment. [0021) Fig. 42 is a
[0052]oc kFigi 43 rmhlgh davehiglcgladibpant af arf eletiords systtert lpebodiment.

[OOF%’% goas & n{p'ﬂf?ed tﬁ%) dt?%rvg\fgip# ”HQ\%J@H odlment

Fg 4 I's a agramo
electronlc systen1enbod|nent. [0023] F|g 44 is a

DETHI DD iD‘Etamnvlmm QF 1gEFREFERRERPIENBOOEMENES

odl TALLED DESCRI PTI ON. OF TH EERRED.
[OOE@ der%nt% oa n%alr of oooc?n mé:;ﬁtare ormeg m a sleconductor

mateyjs, nwiﬂgsucm epeninoAbEIngrEPaced HPmANRANCHer bmte@gmnt ofiiheh
semmbu&eemaf&faa bah&e M@@ﬁ%r@ﬁé&ﬁl@ﬁ@s@e@si&e\he*é)éeﬁngs and the

m conduct o eri al i ne
com ooy Fete a5 e RORCHERSS Rt Mo fheSings to merge
the gmamingsahectherebgrebepletdly Lsdersait the segmkhiyof sealimadiictormmaterial.
Sucp%Hb%Eﬁﬁnéﬁts H%@ e Lﬂﬁgecpff%?mrﬁ% ﬁw%é@ﬁ%ﬁssohg%trg%%ﬁg%lllcon and

her eby npl et el y undercut the segnent
mavstw%'ﬁa ﬂi%‘t’%ﬁj fﬂ%[tcéi"?’hPf SOkgleuetwry 887 FHé‘Mthf ’ﬁ'é&ﬂeé’éf ansistor
structtitdsi (Festh&owoifde ) tharsgstdrh haeing igaesssereiralingsd chitihel @gion)

[OO§H i con ‘A ﬁr@gembodiment 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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may be applied toward fabrication of SO1 structures

and fully surrounded transistor structures (in other
won@d27148 ansi stors having gates encircling a eaamsed07/016947

region). [0025] A first enbodinent is described wth

reference to Figs. 1-5. [0026] Referring initially to

Fig. 1, a sem conductor construction 10 is illustrated

at a prelimnary.processing stage. Construction 10

conprises a base 12 containing sem conductor

material. In some enbodi nents, base 12 nmay be a

silicon wafer, and may conprise, consist essentially

semu?&ndu@ﬁvéf‘rﬂﬁﬁér@ |erIud°ﬂ§g i Ho‘itll Aliteli & bRl ééiﬁieonductlve materials such
ound p- ant

asa gqnﬁ:ag)glgélv? aaken ggpetr@ cg)g oé '%%?ﬁeEEPA'ﬁg E?WPP?U% &t r],eép’@?ena‘la’s
therebA), aind slem:ctdntdem}meehalbrtajnayn‘rs {dithechlane®r nhassefnbliésegmprising

othenI nhgteE'lgll:sEgTh% ?Emncg Fatté \{'gfe?‘sl%satr{g%hﬁ on%ﬂg structure, including, but not

or su rate” are d nmean any
limitesigasthewemiemdustiysr s@sﬁ@tes degsribgd @boyes143

[ooﬂ]?T / USZR%/rQﬁ@%ngSﬁéibﬁémdm%uwa aﬁ‘&b@éﬂ @lbstrhtecizy dhd gatterned
imted e con i ve

to haj PR AEBAITGE P I Rl B P DRt i a6

exangss,eninkistsf mrmnqﬂrtmcg;ra@qulh patteraed phgiogesusttmcb@gt)enalanay

com;§r?sneﬂI Yehth YEsifRnGitiad ahé‘¥“ﬁ&§1 &l@klﬁgefrhélpgﬁ@rnQﬁ nia'ﬂenal 14 can be

assenpl 1 es conpri si ng ther mater

formeg B SEPSIEEG BPRHEN frswt%'mﬂ%?ﬁh @V@?P‘ﬁ@@ﬁ f%s'st Tintoan
underiguayer@f mzisérizd a8 withidmietoe éhdre etdhlee. semi conducti ve

[oo.ﬁgbSt r ah%?eﬂﬁ@% #? eg O%BRIY@S 1%%%@8%8 ég?%%fﬁud&g rﬁ@ﬁ&éé“gz with an

teri al er su
apprppiiatereinid Suah aielvis shopaite ben@piseiraps el (sHeh g for example, an

etch%ﬁglﬂg% Blgd HW;)’ ?F\B E?éﬁ]@ﬁballﬁ/ﬁi 16 ldt?éctéclgﬁﬂdnly bewnwexmniptoehase 12.
ot qLi.t hogr aphi ca a

The BRBBF e PSR 2 bR AT PR SRR HEPTE s dR eng syt 17

is nadéd Biak thecopenirtgsivebeildinaledidcksida sdifasasdiehinTribe planeof ﬁig g that

wouffﬁar;ee\;lélﬁlle |&ﬁ1§ﬂ8w%? Fid o ﬂ%@eb& § é\@%t & ilnp %/%ep&ra@vﬁfg@ only

rom photolit raplca atterned resist 11 ipto, an
surfapegetng the Planpe? AGTOTFRRSHPAIIES SN BriES BioSFSPEIonal Views
presehefreih0028] Referring to Fig. 2, openings 16 and 18

[c0 e ext errr]\%eog)elnhgmgaa%g 143%\1 Wtr]i Ba&”m ﬁﬁ? rb%@oh%h%re%ttﬁ Be a pair of

h etch anansto suc
opetings whighsire spaged fere hnmnwgercma aﬁ@rﬂﬂsr%O Ofé?msemlconducfm

matSif of bagead 2. yTﬁ@sog@né’rhrz@%ﬁ@nQéé AWidith 21 djévm@ftdbwpemhgs 16 and
18. &RpHTEh PG (et Bie, famL P renaortys gt SRE ferometers

[oosoRpt t heRajpringng SignvGuplibtdrasiet badkaidlds sumdvad eandhlistgrnd? are
fom'te:‘aealmga&g)oggd Eld@wafs 1 P8 ihe WRBhiAgPes \é'na l1b|vﬁtﬂ|mbésiée1 iAW

. However, in order to si ra

protgFrSjet tan BedEmeved mrqaﬁ%orb?%%beé#m@?m B G faefieg ] i ere can
be foenahiauhe samt thatbeosas isactd matmuviewsf the photoresist, and utilizing the
O, plasma; but the substrate may be biased differently for formation of the liners than for
removal of the photoresist. |f base 12 corresponds to a monocrystalline silicon wafer, liners
22 may comprise, consist essentially of, or consist of silicon dioxide. Such silicon dioxide
would extend across bottoms of the openings, as well 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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presented herein. [0029] The openings 16 and 18 within
base 12 may be considered to be a pair of openings
wohbwsh2ane spaced from one anot her by a segnenPCRAUS2f07/016947

the seniconductor naterial of base 12. The segnent 20

conprises a wdth 21 between the openings 16 and 18.

Such width may be, for exanple, from about 10

nanonmeters to about 350 nanoneters. [0030] Referring

to Fig. 3, photoresist 11 (Fig. 2) is renoved, and

liners 22 are forned al ong exposed sidewalls 17 of

the openings 16 and 18 within base 12. The
prote%é&r/eﬁéH%tfr&ﬁﬁ SBSSéCﬁvaglth Dindrd £ARANEN ofBAAYLIS and 18 relative

Izl n plasma. The liners can be forned in
‘Othetﬁé'ab‘dﬁﬁ“sc?fé%%e%\%gsi s used for renoving of the

[ooaalpot or eméfetringad Figtdi, bih Zdongpichetch i© Zopteedio ddend prenings 16 and
18 qul::%sﬁterrﬁ%tgnm%éaﬁ? 4% %E :f)qotgétfs'f &J@L loy u&ﬂe{_) mfog{ %Btdng rd\f Eﬂce openings

toresrist.
* duringasieh rs@troplpreecs‘mdﬁﬂq isotsonipAEBINgIeEn iP‘?WalS £91uiRgys feg'ons) 24 at

Iowe rﬁ{)ms ofitRE Bﬁenlg% Wy SAEBIC iS&ropidaBhidl cEAGIROIY by e utilized,
consist o I'i con oxi de. Such silicon

and ‘GPE%E‘?’HB""V VBLFRRIE: ézr?a"pé’(?? & bottons of the openings,
[00323 wel | RaterddgtodFig.lfe tiss idelweni¢ sichimgtis pentinged until openings 16 and

18 m%g%esﬁrqﬂﬁ g%é%eﬁte.{?)\éﬁg tﬁJsod@rﬂd'@eQ%HQmﬁt %c,thrbe@ﬂ'\ent In subsequent

' eave the liners onl
proces saSKINITHENY 13MRAPS BT R Te e R o Bt ey be
filledWtreih@kial rhenn righddsirbd @ldctrivar srogemies ROBEN@AFSABd construction. For
mstag%/s 5209% %é|211grn%syq§et fllhﬁzhmlécﬁnéaﬁyfr{s%mt@e material (such as,

narrow openi hgs 16 and 18
for eramak; fa‘r'hcort @ow@ tp o1} @ SR gENRIUTOT RRVIRED B %?ggcmductor of
seg rﬁ@rng]%vgsﬁ%ﬁﬁédik?oi@ftﬁé G n"{hteraalil AS ahotbpi exaehpll, desniconductor
conduct e Q_ex ope s 16 and
mategpal gl segmen 20 maw d%%dgf’ 6%&? cg?rH\ee\AB]II\NeeR Qpl?grra)ogr%ourcF/dram
regi¢réghod spafingshts apknd ngy bediied mithgrekisias gateoppierial.

[005%]‘: hi ng, Reg ﬁn? ®PEi gg% End¥ A Qlufsﬁ‘éurésa &Q%@ncf&ior%h@tﬂ;b‘ﬁon 50 at
wer port 1 ONsS O n
a pr:e}wwﬂa-mpéwe%métﬂg@ dEeRRpIBeRl ?ffeﬁg'”ﬂg@ é'%ﬁ‘t“f 9 zed,

[oodsd the Oﬁrﬁhuéf@)’\ 50f smisasalsemicpripetos badd=82 whieb 3y, for
'exarEB e{:c%rha {o h% monocw;?allk%ogllfcgn'v&éggcﬁé}iugg%% bove with reference to

the emgodimeEnDY, Flgmd 5. h@gn%@ﬁ%ﬁ% agﬁowwﬂé%ﬁ "@%Hg %94
ooh@ subs %Hlﬁnihty cnfa@ﬁxeééﬂeagocdgaﬁ%@%ms%a &b, 82, azxayssjm 70, 72,
s 16. an
74, G5, BP0 PS40 G A AR ten TRt b &b guon
locationsrare aﬂmmmrealtetycﬁmarq@ted wvith dééhed linpst é‘ﬁ@eﬂcnt’ﬁ éfea '003“0"5 form
an a‘?&?%ﬂ%sﬂw@ c@%r{]sseﬂ@dﬂl&ﬁsJﬂanQQHWérrbaﬁb egihti \J'eCtahlhé’ shown array
I'nsulative materi al é@)ﬂ bcﬂ?
(il B P IS Y ANERISEACDG 1ad PebEis ﬁ“% g Fana 78), and
confpRiging 0osiexiendiag substantially horizontally relative to the shown array (with an
example row extending along the active area locations 60, 62, 64 and 66, and accordingly
along the cross-section of Fig. 9). Adjacent active area locations of the rows and columns
are spaced from one another by regions of semiconductor material of substrate 12, as
shown.
[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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segnent 20 over the insulator of the fill material. As

anot her exanpl e, sem conductor material of segnment 20
woayosise7deped to form a channel between a pair POT/US2007/016947

source/drain regions, and openings 16 and 18 may be

filled with transistor gate material. [0033] Referring

to Figs. 6 and 7, such illustrate a sem conductor

construction 50 at a prelininary processing stage of

an embodi ment for formng SO structures. [0034]

Construction 50 conprises a sem conductor base 12

which may, for exanple, correspond to the

photores]; g? rea)éﬁiﬁc%t s'hg\gﬂ)s\‘vllublq ﬂ'%y\’@ ﬁbsghééﬂﬁsr@lqomvﬁw/\bétfém of

ment of
materigbid iy insieFecdo Uadewying Rass 121 fﬁﬁ? %eﬁljh‘?%?ce RaP 2 and 98
beMebQQ:%ﬁ]mpﬁs e aha;t ¥i afivaatdaiecatiora. ISnchtrieoctsesstergto ends of the

acnveaq{aa gafaaprés @éfrj ?}Eﬁu’ Wr?'m jg%stgrznlg% e n%u%fttﬁ? actm'arg§ locﬁ@ons)
[003Dpse 1Refamidg saEigs. 10eed 1 brisenghes %pﬁ%%n%ﬁ é‘l‘(il% are f'"ed with
dlelec]‘?r?m ﬁa@‘aﬁ@{‘fﬂ SthedRsas dellaétﬂ@@iy lﬂ—él@at%tmé/tﬁnﬁ)’ ©30. The dielectric

RN I RE AT R M
some(é?vhlbdfduﬂentemmtcmm'mbumnswtbemva@jy alfl, oneprsise oﬁ@iqu:edloxnde
Dlele?t:r) atQfst 8 l;lr?a f%b fofified K/QP ﬁqqiﬁé%che@ﬁﬂ/ mﬁﬁﬁp io%ld'}ib the dielectric

ext en stanti a ori zont al at 1 ?
matetidevitrotoe tiﬂnpb%ﬁ g emiirely ac&?ﬁ@ﬁl L@p?bwr@?ﬁé’iﬁ 8?‘3’1‘@”% 611%[‘“'

' subsé&lﬁanﬂ? EbNSct&ngﬁnbt@&‘cﬁbh @00 PinabiZaticddsartdass 6o exadhple, chemical-
mechm c&x[:%%lts o\?rlglgng?%;hedlg e rﬁgtgi él(?{%)rr?gvé: 'u%gel%ost surfaces of

oca ons™ o col ums
masl@igemmaem ﬁvhrbemeemeg fhreotiblectrisynatedalgyihinihe trenches.

[003? m con Hefcﬁl% tFB?aEﬁéé ﬁ‘alay ok o%HQiabre@tts cé&espaﬁwd 16 hesof electrically
036] erring Fi g rla 14 ji.s

insulptivet r@?‘ﬁéa' 19 qi%efr]dmg EI‘CtB%%ﬁ ?Lg’ﬁg aPoXZ ?105?1 Jaatiog pf SUCh lines with
the rm be&dive Greplbcdibnadefings a ihie agsogsgsustrate 12. Sectlons of

subsg@ﬁ %S\QE 68%8%[; % l‘l%\g %%‘ri gzg %%%%caﬁ»o“@;}%?&%ﬁ%%?ﬂ@d to be at
locatteag U@M%Q!btgeqm?mcy 'freérﬁi\i'é‘%j'a“'PﬁeWB*éF{‘%’Pﬂ'e&FC“‘?FGt’&A}r 3{’14 106,
108, 340l $14,1385{ Ry, h €8l 120, mféfnldwmg)dnﬁgﬁlabéladirofzrbomn The sections
aioné%?:gg;mg? ofgtg{a Iagtéde eﬁtggwq?% gﬁﬁ dag%?e a% Gi0ns QIL)H St:oﬂjmr'i Bethe array

enche ext en
of adtioe armslocdtionhe Foripstanee, dhe sedtiopat! pén1512(%ﬂd 130 Ypnep Eolumn of the

laﬁnc%%%atdﬁ% tﬂ abfeld18a RRGfor 54,82, 76 hhd ¢8 alchg d @l@hh oNBk.active
erring to Figs. 10 and 11, trenches 90, 92,
areagyraygge and 98 are filled with diel ectric material (or

[ooimj ot hemewnd@to Rigecttzr 14 al thgsKimg wlatdrial &1 Wé@@m?thﬁl?nqw rows of

the %ctlve areeat BELohE 5284 &6l 88, 663% CONH6! 88, ANY25M4, t7€b’V@ 80 and 82
I'Oh or co |nat|0n0 SItIQn

itbmEcEvoER IS BINg @ﬁawwte'égﬁ@?fétedé% B BP yjewolfio. ©)- The

masRihgTRRtehias 19fangi1hiiéguinst cxipdise protective material formed over the active

area locations to protect such locations from a subsequent etch. Masking material 11 is

shown to extend over the dielectric material within trenches 90, 92, 94, 96 and 98.

[0040] Masking material 11 may, for example, correspond to a layer of
photolithographically patterned photoresist.
[0041] The material 14 over sections 102, 104, 1086, 108, 110, 112, 114, 116, 118,

120, 122, and 124 remains exposed between the rows of masking material 11.
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Dielectric material 100 nay be formed within the

trenches by: initially providing the dielectric
worb@roal43wi t hin the trenches and entirely acr BEE/US2007/016947

upper surface of material 14; and subsequently

subj ecting construction 50 to planarization (such as,

for exanple, chem cal - nechanical polishing) to renove

the dielectric material from over uppernost surfaces

of masking material 14 while leaving the dielectric

material within the trenches. [0038] The filled

trenches may be considered to correspond to |Iines of

[ooaﬁhje“ ri ﬁéﬂe‘rr}’ng tbfﬁéé abi1yeopEHiRgd ﬁéz alr%n%trealdametawoqaﬁ)

conbi nati on
througamat@mala&wémars@aﬂcrrﬁe b 4% 13’8f ?‘ﬁ%s L fﬁ%st‘ﬂéer‘a?ctr‘ag 120,
122, 5%32{1;&’&1@3!&&; maegtial OB refnoved m\urmmecmze miiechl ligersnti4 are

forme%ga tgﬁb g| ﬁcgf the gg? %é o’fﬁé bRLhiRgY @'ﬁn BN ggfef%eatlébous to the

1 ons e Tows and lines o
openirastliécand w discuseadpbeveswith referena@ o Figod, angighe linerggre analogous

to th ﬂn@erf %é%’lsc]:;é‘ed étjo@e v&ﬂa&efel@r%e & Fg. Samdwe]é%fénb@bﬂgz and liners 134

may {18 Redprmes il Pt ST i PPy dieaad pBele Wi Eacs o Fio.
3, and sueh phocesingloan afsoagmoed meddrial &1 as efscliersat dhons regagging Fig. 3.
The %ﬁ%“ﬁ‘g‘é ﬁ‘fa&%n{fﬁq hﬁ&gq 1139 ﬂ%rr&@%pe“ﬁas élBQ in& %ﬂn@ﬁgnéio@lslime

‘ I ce alternate active area |ocatlons
aboveglis@zsed paping of apeiHepsy! Q:%'I‘%?ﬁl byfing'R&2acti ve area

[004?3“]Ir ay Erﬂ@%%]amﬁ?gé €82 hiftgnite wihgsctivad 2rebdipcationaskdngghe columns of

the ag:? \é@aaie&: 8?a]t|8rrllsan€¥ qug% s%ggéqlgugén&ééﬁvi@% gg%’%}i‘lgq OQC‘F(MVQOG 108,
110,732, T4, 176, 178,1280122han8 224 elipate Wih sty %V%P&e& ocatiohs.

[oohaﬂcat ' ?'F%f&ﬁh%ga =] Qrm@cﬂ@beh%gs hbBaatd éoitélﬁﬂe}(ﬁntoh&asbop
Vi ew O |

1
semicaRdHierma Rk 1% e Vé'"b?%tsréﬁ?ﬁ" e aiar e S boyg g
refer@ote weFigar€and e Atjacast ctp@nmgaﬂéatmegge heneathBrivesares éeations 52,
54, &5, $4bss iRl fé %gl 7 eCkV@WdT&Eeé(b ahd 82 (with th%%%b 4i@a locations

extenhd ‘ovér t tric materi al Mﬁthln tren
being@ppuximaigly itusraiad i #e PRV ONHEK 7S @Aﬁ%%‘?x"ri‘eﬁh'{}?ﬂ’a‘ed n
the ér@és @é‘cﬂﬁﬂb of Fige! TE&RD2E tb foren drayededadpenings which are entirely around
toli r aphi IL . resi
ool LTEEA eD] 80 900195 fn 40404 g9 2. o
96 ahtiB8 anthor thegndg PB’fhe apfigs arppjocadints abUe PEPRESRIEY éi@@@é% frigs. 18-
between the rows of nasking material 11. 6 WO

s O e o SR ) By
maténd] d 401 dmd)mgtenahtlélswadno\ldﬂ afe matesiak €44 m@ny\'tla(blz befoaned to fill
the Angé'[(n&sogwd dBnd det matdriht 14 18nd édb%egé@rﬁly plé%azatwhqfo}%tance

chewmaémegpgqﬁ;@e{gogsqﬁ nléq?yetgeelrjrs?e\életo remove %a?ena?s }46and 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.



fornmed al ong sidewal | s of the openings. The openi ngs

W thin base 12 are anal ogous to the openings 16 and
waaowiigtiyssed above with reference to Fig. 3, RAUUSk®7/016947

liners are analogous to the liners 22 discussed above

with reference to Fig. 3. The openings 132 and liners

134 may thus be formed with processing simlar to

t hat di scussed above with reference to Fig. 3, and

such processing can al so renove material 11 as

di scussed above regarding Fig. 3. The protective

material liners 134 narrow openings 132 in a manner
[00a6p| 0gowsattidaltihe mabenepritiestlySaiRabla abimpesitign of combination of

comgggﬁ%ﬁéyﬁg %pgolgﬁo'p%{léelsnae gébs%arlcg c\:Ng}QAhBt]na; B r8§§ I'SI ﬂogl%d within the

) | Ive area 1 0NS” a
operinguinMetesipl 14hmagdof exaneplescdmuisei emsist eagentlﬁllst Weosmlst of

spmwgbiﬂl@ Qitl 1t ch&fétﬁ@tnhaﬁgﬁal %Q@ablé% pa%@@lar %Qﬁperatm@vanﬁes) and

2, 124 alternate w
maySoRtprise ?c{f@'sé?%%?nlt'%ya‘?fr B %O"S'Sf Gbﬂ'iﬂonlﬁé?’%ﬁ’? ing to Figs.
[0013} 20, ayeetinignadtSZalaneo axd enolathyibetrefdd@siao as first and second
t j ' [ .
oS8 RIS gl Skl P 9 47 g g o
compp§§°n as g aBothaginzome STRRAMAGS: 132 ner go beneat h
[002181 i Ve aﬁ@rﬂa $Hwa eraBSdimént, difectrizBmatefial RO is WdthirPfle oPBnings, and

not §esd P o shieod Bt s st BT A ek BB 02 B e, 70
72, 7oy Sviren@andBgy. 6, and al so approximtely illustrated

[00'49] the méﬂﬁﬁ.cmémnao%t.@ug@epala%@ggnéga‘d&&orfrﬁam.a: 12 within
ch ar.e enti re g ar ound

ch
the SN PRSP ST E TIRS TR ng ABEICO Yl BRISFRLIS Of the base, as
maynied srdnaib tidEroas-sbctions g Righed2 804 292, 94, 96 and 98

hor t 0 t
T i
d'elwt@%maﬁm 340. olp 8PRAFER 138 2N digleciric ree!emﬁ*twoaoemr\seél@ﬁ $ame
compBsitibhi VAe aRBher, itind séé’;@rs &Wdl@]@bﬁklrﬁéteﬂé‘ nh§y rrn@FQéVtS%rm a single

o PR E i e Rl el 4107 o e b oies

to rqmareatheﬁaawm 184 wvithiamstpgnareiate etab pricatio-predsianiot aaterial 140.
[Od?ﬁi | shi nghe Mtr@&oﬁ‘\stﬁ ‘a:ldSOZH %@Q:%E’up@@é@é 'pﬁjrélt}épacﬁﬂg aiéhs at

acr oss

'°°aﬁ{P{‘%??ra'5t4i Ve ?/8 68I Q%aqq“u ?ﬁt % Oty Be "B &i BP@“P%WS" such active
areaitang 80! sttdduiesoin ouesiequaitgirocdssihg, semidotduerorieviees alay be

forn:lleji e aggo&ﬁtrég\(/ﬁﬂ tWé tag l\?ena}{gg% Féﬁhgtgﬁéev% 021 %%Bst(l:'\t%(rvi/aaﬁlurahty of

elative to nate
ﬁ'ﬁ&%ﬂﬁ& W?atwf‘hbr’%ﬂéﬁ }%%san%&t%nd'qmatﬁpsswhﬁa?@t"@areas
Thelcdss-ddotion bhEigez thBWIh\étEﬁreWr@l‘ﬂe@coﬂrﬁzﬂn}se sBleks contalnmg gate

dselgét § qgg\t °¥§60t§ %%? 235%% m;éclﬁ, %C e?eh ?Acaﬁt m\%lsélgve cap 170. Also,

own
sndqmmij@pp@q}fg 172 are along sidewalls of the wordllnes A plurahty of source/drain

regions 180 are provided within the semiconductor material 12 of the active area locations;
and the wordlines together with the source/drain regions form a plurality of transistor
devices.

[0052] Fig. 21 diagrammatically illustrates 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



WD 2008/ 027143 PCT/ US2007/ 016947 [0046] Material 140

may conprise any suitable conposition or conbination
wofoosman@Essi ti ons, but preferably conprises a BADAISAWCO16947

whi ch may be readily flowed within the openings.

Material 140 may, for exanple, conprise, consist

essentially of, or consist of spin on dielectric

(i.e., dielectric material flowable at particular

tenperature ranges); and nmay conprise, consi st

essentially of, or consist of silicon dioxide. [0047]

Dielectric materials 100 and 140 nay be referred to as

reg|o§ur§&hd>ugﬁ ?&c%g% 5 ||§%ta kb Shol gﬁlﬂl §|c§19 tﬁ@ﬁﬁer@t-v' H@clve area

eria conprise’the s

locatiousrsosimplify theadrawing, Briptaka Ul Bpth ek BRRACHRIR AN hijpagyvould
also édﬁn@@ﬁo%ﬁgﬁﬂ@/dﬁﬂp %l%éssoaiaﬁicﬁﬁiﬁ ihe otdredctiad abdQodesions.

Persqﬂs cg@e'qilo%ry g?ﬂ I{é%{ \{v@chwnzegﬁgtrtg%%oégmléggﬁ bt %Hﬁ%@g %torage
deviceGsuditas & Bapacil@) with .a tV&nsisl®, coB@spergisge a qyogmg] random access

memgé/&b%l\@h&}lt%‘l eJr{oaAccytgng\?B'ﬂﬁAM a$|%2 F B ESformed across the

or ‘nater| al within e active region
consirg@lignicd st 2bA%t he renmi ni ng seni conductor material 12

[oosaﬁ t he hé\@ﬁmgaﬁext 1B6ig §)e24szexa uchilluseate aeeEmiseTiucon somdtruction
200 rwat ;P{ep]m;(nﬁg/ %Bcess[n s§a% 5&8?&%%%&0%% ﬁ&d eﬁ@@t't%nmstor

e ngs |na ectric
[005#dt er i aConst@iction 2@@)9@@?@3@3@#{?& Zivlick Mavike ofdpe Frafe

comﬂo‘ls%o?an%u's% éﬂ&e$@dj&}dm@0ﬂ@0§ lahtl @Bca8ingRemanedrhgise, thresist
acers and % ric may merge to forma

esse§ iy of. °r|°r?§ﬂ?taﬁ |W°ﬁﬁiséefqa S"vﬁof‘m n the openings. In
[0088)TE applataf isolsiof negiosh2AMFXIPN inkybass thesThesolation regions

may cgp;gyge Lmsﬁﬁg%eéléctﬂgaﬁy%%tﬁg cOR BQ@&# 8t GorRbiRAYidAr dfor

rovision of nmaterial 140 The co%}_a gllfjcfl t of
compgsitingsandin some IR TELISANY %ﬁ*%ﬂ’ffSﬁy ?ﬂs'%éf? g Consist o
Snic@{d,oh@@ations 52, 54, 56, 58, 60, 62, 64, 66, 68, 70,

[005G]: ng Saag%r{r? a%%ngw?tggéls gts)g Bng46h e%ﬁwb‘é%ros@ra%%per surface of

ure n subsequent processl
bases &2ri ﬁmtdmmmmedd"ewmﬁﬁtﬁf'aﬁecommlsﬁé’d‘%@“b@gm Btugen a pair

of W%QQQIBH@Q@@tTH@paﬁfeﬂ?&I mE@Ifmg Hﬁft&l’é@mafb@&pné’da@sﬁhbw

uralit I ne
comgggtlonl%rzzonﬁ]mtlgg\é?g(;{{\gﬂ%‘lqﬁ %&r gdr}cﬁemgtetnlg\ezeoé?ég gomprise one
or bdihef sicesdisxidé ho siitorFnitrideXand haxghushiae analegavsrigithaegterial 14
dusc&%%nﬁﬁe@r@ﬂy@s{o ‘ﬁt{'tﬁ“ JHdWQatQﬁB@OS%@J 8Srhpriige éeﬁfémed photoresist

uctive gate eri al el ectri

(and may naeTbpEraIRgouS 17 IhRIraRofal O e Rk B o9 (g 1)
[oos¥png s Im@\mhémedfmetékmgvmatéhals elefind\a ihei feghtiory 29 thereunder which

extegg wctﬁmchagl PIRS gblﬁ&ﬁﬁy, %% p%{t%rﬂ f%\éég QQ uWHI—:-lhthB nt\i’&mg materials

ter I a e active area
. corrpgismdf gsuch igadoceREn WG haling, logation)Bip glsogoprisp the shape of

maskMgR&EA418203 LRGRONSS & Gafo rpbibh abiviegnal pdir aingitls 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



devices. [0052] Fig. 21 diagranmatically illustrates

capacitors 182, 184, 186, 188, 190, 192, 194, and 196
wehewste7aal | y connected to sone of the source/ #CEIUS2007/016947

regions; and also diagrammatically illustrates a

bitline 199 electrically connected to others of the

source/drain 8 WD 2008/ 027143 PCT/ US2007/ 016947

regi ons. Although capacitors and bitline are shown

only along the top row of active area |ocations to

simplify the drawing, it is to be understood that

capacitors and bitlines would also connect to

accon?ﬁgF\&f(nIQﬁ %&e&&gé OifilaR f5Mai dibatksvl bbotdRitotdienectd Figs. 2 and
area locations. “Persons of ordinary skill in the art .

3. will recognize that the conbination of a charge
[0066} or agerhedrniches 2 tunky as cansidpredito opiresgiont taa pair of trenches,

with OHE%SI R Wﬂaaﬁ?ﬁr&@gﬁvé Qd@ &Q}"P‘m kfngmgﬂlé%ﬁsﬁld the other

accor ar r aé"
trencmaythb@afrdnemoalw dds 21 hef thedv@&kfwa@ﬁa fThe; fggnatiop o

trenchdlOPrY triPRE&E KHShtiRe bf é&teﬁh@ﬁma%né hatstla® o4 Inkaither at e

a sem conduct t
o SO a3 S S 288 BB raon 21
(Figse24-22)t Suchnisk $iasthe of@864]sidGovedis 20 end21200 hgdjﬁg hpg wide
porticas has% J%ro\(\@b&nomé{nﬁgrr&f frBrl?ﬁhé @ﬁ@pe GEQFTE Asdskl Msome

di'scusse regard accor o
embagngnts stoe n@ggg,pgﬁlonég%hq\{eaqa Wyitlafzvhlcgrls éblﬁﬁtﬁbc’g*‘ 59 1ss than
themMﬂH@@fM&hﬁ&épmﬁom;Ilcon [0055] A pair of isolation

[006 3' 2ns %ewal?f(ne%]gﬂﬁ eb?lgaﬁ?al%ZnsuTQ ol Q] Ahi BB rERALIRSas

rrse any rlca insulative
protectivgpwsieriab nTt-@rhr@(mQﬁ &q@py gpmgrise, @Qﬁrﬁﬁtsqstspatﬂ%ly oh 1 cppsist of silicon

momg@ne enbodlnents nay conprise, consist essentially of,
consis di oxi.de. 056

(00624 ki ng™ ré‘]gi k:l égszégl?ignap%gg {60?{8 G’Jé%r %éé%gﬁ%gse 1 with an

isotrapit é@hanalogolbratbahd BichSisruspert slervsedtmieidenty iﬁ'di'@,ﬁr Hél"@ 5. The

openmgqg@mon‘? ﬁfa@&%%hg\%dre@ %49 %ng% aRBIME M PhelGd {mdé?fna)/ivb@%omon 206

terned mask |n% mat er| a
8

of the.ep aecbonnyn 5ig BAbPY ARPGEFEP SIS PESHte S RSHipBH20R of the ine
(as sHEWRGS thl Q@)S THo8! the mﬁhawc;mmdmrecm bfahe BO=tisrthip enonyin icsenable the

Opew%ﬂ?‘d’z%a?}" T?lﬁd)gpg%n%'ﬁlg% fo tﬁg% e c? H\%@%ﬁ?u*ﬂgqr@ sﬁ:‘tr{afnb%‘f‘chmg while
the vilils pogises 208 phthedifie pem%iéﬂ(t@“w wjde s thad tae pRANIPgsHo Bygnerge

undé@lﬁcﬁ BHRBh§ eﬂﬁ’@@vtd%rﬂ%rﬁfm(iﬁ%feﬁam aAaKkbreaio thb balkhs base
B b e
corrébpbhaiegac hammav pbodiat i206 iLEaibédogtha dest oi\mrmructlon 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 dielectric, 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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extends within base 12. Specifically, the portion of

base 12 under the nmasking materials corresponds to
weuals/kime | ocation. The line |ocation thus al BOT/US2007/016947

conprises the shape of masking materials 203 and 204

of a narrow region between a pair of w de regions.

[ 0058] The masking materials 203 and 204, and |line

defined thereunder, may be considered to conprise a

pair of opposing sides 212 and 214. [0059] Referring

to Figs. 28-31, trenches 216 are etched into

sem conduct or mat eri al of base 12, sidewall I|iners
dloxm%lgb é\egmf; ﬁ:rrﬁ@&'ﬁ %r%t&ﬁéaﬂ’on%%xb@sé&l@m&% of
h orna I'on tre ches an liners, and renoval

semwndn@gkmmynﬁ’at?eﬁnalorm befgimeeby deRySHie/ 027143

[OOBEFT / USZI@\@M!Q& Qgﬂ%ns REGDI 1 Seetiowh tchn perteeit®onductive material (as
mdlcqi«iagby ’3}2 c‘éﬁﬁs ch|d|8)8t% ?rsn:?_ﬁ ﬁ{’ 3éﬁ% \’Mrég}aﬂfg{ ﬁefg?o@%%ﬂ @nd 233. Such
convereunemheyrtmjacto@rrmsln@tlpsonwlarwns opawctwﬁv-eﬂ'éaf@ﬁ&dopam inp the
mater%]el ZtJf WItheOfAlﬂéﬁgh B éonl@@isﬂﬂ\ lglsﬂ&gn Stélfri aft&f removal of the

ng nateri a t tr

sk PSR sty 38Rk P B SPIRo R B BRI e glso
ocecud ;ﬁfdlf% ireneafovhing suth aackiag n2dé&id r Alsiatigely, Wiee penversion may
occulgy keGSR B ot PR 5058, L e or di

[006|6a)r s arhe prIToX regign @M@e@ﬂ@qydae@;mgpnﬂgly %gutx a threshold

volta uaaam sStedl thd P&rdASeditiecdrRRPBhdgtos damdtbnscr&haelaaglion 235

d
etwgci e e aaehe 22 28225 T he mask. 1 some "
[ooeFYbodi NErnsistr igeterantesal %ﬁ?r'ﬁ fomerayithitie apenings R1QANE AisC over
the n'aﬁ'g@lﬁ&;%@ﬁ%bs dpmyd % s %‘lb‘?t%%leﬁlbé Phatdit 28k Qﬁ)v@f fobrh&d over the

rtions. i ners, 218 a

wide @OBINEIOEHNT 511 8 epa?%'%&d%a I%ﬁ;?avfé“?‘&f'a‘r 3P 241 gghown in
dashRthe QtdvWﬂ thatoprviel of Figess taniedisa@tBatibip beosgthirsaerials 232 and

SISt s
200 S5 S50 b Yafln o8 SUSh iRl ine oy i e
topvaﬁveofe&lgeiiﬁzled into base 12 with an isotropic etch

[ooﬁﬁaﬂ ogotatd ﬁaté?i%l @ézcﬁhagl bsmﬁﬁwdnyaﬁﬂtéelemdrﬂ‘rpdsﬂfoe foe mombination of

comgq)sdqéggziréi lé\rﬁ?rrﬁ%mg?g ineH qg%nging %]Et e%ggﬁrcéhlg,gf or consist of
one pombieosf ra@el, n'tﬂ"faltdme'tdlrlﬂlr'@CQ'HBO%W’\drPOFP@C“VSW)dOPBHt do
semﬁgﬁdmﬂﬁatgng%uéﬂ"@s (\!BF%CMJ-&JW SARBnpf If teegdté Raterlads

shown 1 n Fi T us,
cOmPpiiges SEEEa) Clon BRI G VB A2 Y vbs) 'sﬁﬁt"??% 518 ot
semizppasitagnatedalsto alstihbash it frent ierliest gerrmndngmt material of base 12.
The 'gg%t hakki& rﬁ&y‘f Bé Bgrt oYVQ ivxio(f"dlin(-:o which extends substantially orthogonally 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.

[0070] Fig. 38 shows that the gate méterial 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 material 232 together form
a field effect transistor. Such field effect transistor has an outer periphery of the channel
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the wide portions 208 of the line are sufficiently

w de so that the openings do not nerge under such
weaonasicens3 The wi de portions 208 thus renai n arChmSe®7/016947

to the bulk of base material 12 after the etching

under narrow portion 206, and thus the |ine segnment

corresponding to narrow portion 206 is retained to the

rest of construction 200. [0063] Referring to Figs.

36-39, nmasking material 204 (Figs. 32-35) is renoved,

and dielectric material 220 is fornmed al ong exposed

portions of sem conductor material of base 12.

regloﬁ l’f%ee%gfré’@d b%' rﬁ!ate?lgrleln GFicast or%%rg@ séctioRAIONEW 16r iRStance, the
ormation of dielectric materi al
W@NQQBQ $ﬁe naterlal 220 is ultimately utilized as gate

joo7rdi el ectgigs., BSaimjsdelh%l’ngBé trarisTstorealomplined®t 1s Ut tsdblbe uaderstood,

R

illustihitas zm:exarmpla pUsusbvasmizodimpyt Fmecilienlly. Be figwes 8Rgug a ganstruction

300 %J?ﬁ%rés?{ o g%%%@éﬁnﬁﬁlﬁldtotwe ﬁﬁéég’; i élLSCL?sL"?d abB¥£i4T he construction also

incluges isgiaHiPhERgi¥s 30 arg%ag hgﬁgolgtg?:pdg%g)s %Q%BPE#)%% %139
oom}npr i SEine GoAsbsipriesswitki pairtions@04 avd revies prtierfs 306

SourBle 2&9 {Eﬂlc;ngé% g‘n%gﬁfé) g%;/or rregg 13280 %Q%ﬁg 4fnd Q’laﬂﬁélqeglons (not

by thermal oxidation of
shovm)paw&e ‘éi'd”r"ﬁﬁ‘@e@afw Pe@APEonduct or material 12, and/or

ftﬂy be frﬁé ﬁ.’@esis@ahsc&@w thibeundbOAGHatiNgenatcdals pzemano @84 (with
the h(n§§02|bmﬂg ga u’béa q'hed IC %nv\lleev\rl L ?d%gtectﬁgtqygtdn\ﬁgr Smtereﬁmht%lnals)

OSS
Matdriah832 amd)ﬁsaswrtbegdtqmﬁtanggqmeggqallgpmsu@uge mgjeqial discussed

abovel; Fe?ér@rrﬂ:é%WI%e BTN MU SRSy he)g.drm@ioeraf IiRg 302 are surrounded by

conduct1vity-enhanci ng dopant th | 12 of
gateqalel 792 AAPioRBN @ NG CORTBPERAHONE T RPoccr ri g
[ooad}t er r empnallativk rbdterialrEOks sigowrat@ingthr@@h theiwids regions of line
302 ?q |so|53}é sou‘fce/éra*n eB?JnH Q)ﬂ g&jﬁ&&ﬂ‘?r rg%ré n&n%@‘a‘?{oﬁie@nmﬁ’é{'sal 310

e renova SucC masKi
mayrmnmnsalany wlt@lm@nmn@ﬁ'ﬂpn erieeMiRliep of B?fﬂﬁ%ti}"Onsog%Pa&t for

exarﬁgfér @' HeNBorfsis? RsSeHrRey Uf; Bk c&ﬂ%lsﬁ batiliai dogde. 36- 39.

(00Z3hr o 41 U9 H Y SPHEET A EHEPHe B g0 Gomputer system
400 $lddeata mbmtan 401 onothegicommewicatespowidst deyics, ?H@M‘é@%@ @p2 or other
com%g%%%hn é’g’gl st(nc?ég and Q%%@FBOEF@AM WG%EUO@#@4®£G&@&SW a

ransi st or
micIBISGEEai DR R ORE COISCHPARRS PSNSGREH 3 1G6 B/ Ry Gevice 408.
Merﬁéﬂyro@Wcé @Qg8 ean 20 pdée hih asraP dilmeanody ¢allsudrat $uak aresyenandle coupled

with3 res%m%rl:?r\éﬂiir% %r% oM rntdE/ﬁ:luaV\f'ng%oHPEéIkWﬁ\e‘Hrraly' rF%rther the
0Si es o te materi al %
memgrygﬁﬂ,may gan be coupled to a read c;rcunt for reading data from the memory cells.

The addressing and read circuitry can be utilized for conveying information between
memory 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 to a processor module, and contain
various of the memory and isolation structures described above.
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dashed-line viewin the top viewof Fig. 36 to

indicate that it is beneath materials 232 and 234.
wQoRhsro2zi4s uct ur es of construction 200 are sim Pariug2007/016947

i ndi cated in dashed-line viewin the top view of Fig.

36. [0068] Gate material 232 may conprise any suitable

conposition or conbination of conpositions, and in

some enbodi ments will conprise, consist essentially

of, or consist of one or nore of netal,

nmet al - cont ai ni ng conpositions and conducti vel y-doped

sem conductor material (such as conductivel y-doped

[007‘57";]‘I ' q\ﬁ’é}%oryldfev&:g Qo82hA cHﬁ'E@;Edn@' to aCrﬁéfl’ﬁbfySrﬂ§dule, and can comprise

m conduct or materla such be referred
variopg of thenemp Al d ISR LHAFEBS g?r?ffé?&ﬁf""f% di sti ngui sh
[0073] f rFG@nztd’iHiJsftnatésta simplitahlock diagram efa highdévebarganikation of an

oo 3y T CEL T B, B8l 0. 1L Yayr sy, o

procgg0@gitrol mmrmqr\a@ymeérswauemam %plowﬁﬁrq@ésgwd associated
mem%W t EQE@O&@QS&@&I‘\WO@"M@WW&:@H&'enélﬁérﬂg iAEIuE; ﬁg’ﬁQﬁbédSQ&S’ZOZ a

T AT N O T

undesitiobd thmt thet syistben cf)BFG a BlugalitB8f whosesotsh aentrdl @nigg tregemory device
umté"%‘o%r‘ i dg\ﬁgesqmvhﬁgusv erfiHBdilﬂlléﬂ%? agllé“?reledﬁ%ﬁlc@?/@fe)h Pho will

narr ow por , encircles th
have:; antiv sqt e@sna%uez@ss fhr—ﬁ EPOTH HREHTORA fH0F eaﬁ?mgedmdaéﬁ gy the
procésSshor mh&ﬂﬂﬁthefrege@ﬁtuﬁ%etﬁﬁéw tateocaiser 7Gg, tiR8@emory device unit

706 tgog?ﬁ !?({)r e95£”79§‘ frhasgnt?él uﬁ?%& Qﬁlrﬁé%an ??é‘F{]luofnk%\‘ fhe

ansit s an ou

eri
procepsaT&R. the nWMagaiRrige 7083npdR U Lgmrpﬁﬁ PBdyFontigknusly cycling

throhdgH é)éeﬁé”f“dpé@ﬂ@ﬁis hat Géﬁs% iRSkRibAd td Bk Ritchk@a®in thﬁenemory device
Cr 0Ss-sec \9nal Vi e %for inst an

706 G5 expaie] VRIYE CoTBoRgNE Rl AT g T Dy e e

- menhorp@nd lsblanbh strectumeshdesorniokst attayed, however, t hat

[00%;; Pl|86441 fsaepéllr?éaﬁgdsbl??y dlggraRPBFWeléétm éﬁ?enl'n BB@ The system

di agr a I ca l'ustrates an exa of
8004 egmgmﬁgrqewogp@@' thiatclgﬁq 3n arfqyeoffm@m;@ ceflg) n€g4 Address decoder

806 %ﬂﬁédcé% bumltrym 860N &cBgs Eirduitfyes 180 2oaiwiiite @bntra clrbaitry 812
cusse

The NSy 9

for GRUP AR S ET e PO o g S B LBy vioe s02 furner
includss| pwien nirguitey Bires 329290$0"F|8§§ S@Basgurrpotﬁﬁzl]so'@ ferededgrpining
wheﬂmrméﬁ%ry%eﬂ?s 1e lbwc’cﬁfesaglﬂi @Hau&ﬁl@rs‘i)eWe RO 4 ﬁ@ﬁ-tl&@@hold non-

% rcel/dr [ Wi t hi
congigis st e IEAIPE REHRET PO B SO PR PP gy ooy 880
circuitry BB faripeoviding ewefgrariceoriiage, 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 800 also includes a processor 822, or memory

controller for memory accessing.

—

[0080] The memory device 802 receives control signals from the processor 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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[0073] The line 302 is shown to be under alternating

materials 232 and 234 (with the |ine 302 bei ng shown
wonomashs | ine viewto indicate that it is under/ustiwenico47

materials). Material 232 and 234 are the gate

material and electrically insulative materi al

di scussed above with reference to Figs. 36-39. The

narrow regi ons 306 of |ine 302 are surrounded by gate

mat eri al 232 anal ogously to the enbodi nent shown in

Fig. 38. [0074] An insulative material 310 is shown

cutting t hrough t he mﬁde regions of line 302 to

[0083 f om % éasrg%uurgf%écqlroﬂ &gv % faﬁﬁé&ﬁ@& M sihgiapakielge sRocessing

onprise an
units,suievaibbe acfmqj@gemlcendlm*ormﬁa ﬂmartdleb%? GAUER RSSO gHation time

bem@éhqhg%)’ocefs%r ar@‘tﬁ%é?nor?@@ﬂbé(&? consi st essentially

consi st n X|de 007 .
(00821 | dp 2ESEOR SUBBEITEAE 5L CEMSEY BPoLire: S gvers, power
modul&d)poinéiuniatioe modéo s, pnmcbtmnew@umnam®ﬂpmgatlmsnﬁcﬁ@rmOdU'eS

and m%ﬁd&%dltﬂ%&%ﬂ% dngsx?(%dg?esaﬁdkgyggﬁgré? or ot her

[0089bt her bb@ @eaw'%%t%a? F3N Be apy et 3 prpcdends °'2%8*98%S such as

clock! RRNvistbiisAcdll sHodes, pegsenal tomputdrsaulosanbiles rdustiiabegntrol
devi ce O% Menory device 408 can conprise an array

systegys: BByl I's, and such array can be coupled with
addressing circuitry for accessing individual nenory
cells in the array. Further, the nenory cell array
can be coupled to a read circuit for reading data from
the nenory cells. The addressing and read circuitry
can be utilized for conveying information between
menory device 408 and processor 406. Such is
illustrated in the bl ock diagramof the notherboard
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
devi ce 406 can correspond to a processor nodule, and
contain various of the nmenory and isol ation
structures described above. 12 WO 2008/ 027143
PCT/ US2007/ 016947 [0077] Menory device 408 can
correspond to a nenory nodul e, and can conpri se
vari ous of the nenory and isolation structures
descri bed above. [0078] Fig. 43 illustrates a
sinmplified block diagramof a high-Ievel organization
of an electronic system 700. System 700 can
correspond to, for exanple, a conputer system a
process control system or any other systemthat
enpl oys a processor and associated nenory. Electronic
system 700 has functional elenents, including a
processor 702, a
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control unit 704, a nmenory device unit 706 and an
i nput/output (1/0O device 708 (it is to be wunderstood
woOheds/oehi@3 syst em can have a plurality of proceBeDfUS2007/016947
control units, nmenory device wunits and/or I/O devices
in various enbodi nents). Cenerally, electronic system
700 w Il have a native set of instructions that
speci fy operations to be perfornmed on data by the
processor 702 and other interactions between the
processor 702, the nmenory device unit 706 and the I/0O
device 708. The control unit 704 coordinates al
Sgy%h ons of the processor 702, the nmenory device
7 the 1/0 device 708 by continuously cycling
t hr ough/We @@, of operations that cause instructions to
be . fet C/hﬁ{étﬁddxsﬂf&ﬂﬂrﬂngreamrcwndlmmmvncé@ﬁcmlpmmgac ut ed.
Vari ou gnent ; i
or o ofoTHED ST PSRBYE LT s EEnieRRu B iR Hopings being
spacabiveme.onp@GOBdier By @. sefgmans oktheisapiqonHueiobNgtatialli agr am of
an el ecfgrrmﬂg%néaé%&@ §9&~alﬂéhﬁtt§éf§5&rﬁg5839dl ncl udes a

menory devi ¢e 802 thHat has an ar mepory..ce

504, 3 daTERRCAY CHRURS SHTBoN R AR ol (8 GerG P g ne tned
openiHik i edge Be opeh ngeishtthe3 2By corapldiely inderad rstaudcﬁegment

circuitry 812 for controlling operations, and

i nput/output circuitry 814. The menmory devi ce 802

f U2t her The methageaf Cﬁﬁmérw'&?flakf‘dl‘? foymadign obthg pgRicgy gnd
unde%{ﬂungsmnhb §§grﬁéﬁtﬁ6ﬂhﬁs §emxyratérﬂrngdﬁs(ﬂemnu urgler Westelgarent, and

furthrar cqnwru&ngﬁgwgtth? é:gw%l d °¥Yé$tﬂ££ I(] Lﬁ?t&g%{‘éﬁélng state

non- ng state. The
illustrated power circuitry 816 i ncl udes power supply

Ci §CUi t e BRbhod & diGitN 2 WheRFAhb @ning ity tAlith Qvith electrically insulative
reference voltage, circuitr 84 .for providi 1,09,
g S seal s S S o TP o AP B svon
dioxisecond wordline with pul ses, and circuitry 888 for

providing a bitline wth pul ses. The system 800 also
i ncludes a processor 822, or nenpry control|er

medor y abe @geghcpfbof c[l@gg%]/vhqﬁ:@ ngﬂjllng "&%W‘Gté! V\g@flectncally insulative

matér%‘{:@cbﬁ%@%e%ﬂmﬂbq}»e sh@tyalit 4rf estttibalypnadaeonai8a conssting of
g or netallization lines. The nenory device 802
Sm9@§m8§ % to store data which is accessed via I/0O

lines. At least one of the processor 822 or nenory
deyi ce §Q2 t&Rod biahinele vx)i‘n@FénQﬂh% f@ifméti?:bﬂ SRS PYeritd and

I sol ation structures describ
undergRiG 918 $eRERI IS5 # 3 bR e B0 B Aad Thgerdng seament, and
further esinirgnivardiyes mehsiat withibéhe ety @at @dmifﬁ‘ the sgomeplackage
processing units, or even on a single semn conductor

chip, in order to reduce the nunj.cat i i
bet6\1\/een ThReneiPed o5S8im aMergiat %T?E‘?’r?f%nedg\??eé'gi ?qermed to comprise
one or more of compositions selected from the group consisting of metal metal-containing

compounds, and conductively-doped semiconductor material.
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[0082] The el ectronic systens can be used in nenory

nodul es, device drivers, power nodules, conmmunication
woundsme7i4pr ocessor nodul es, and appl i cati on- SpecTfisen7/016947

nodul es, and may include multilayer, nmultichip

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,

i ndustrial control systens, aircraft, etc.. 14 WO

2008/ 027143 PCT/ US2007/ 016947 CLAIMS |/we claim 1. A

met hod of form ng sem conductor devices, conprising:

foym ngThae rgg{hléd Ok ciARF B elh@ﬁ@wﬁroﬁiﬁm fétf@fmec’ tO comprise

materi € openi ngs ace fromone aEﬂ gr
condbstivalysisgre sticet, Srvlengsein dtm BRRSSh VAR TLT IOy g by:
l'iners lainalngdeﬁiodmgIslnsomvnhmh@a@wwn@m and

|sotrop|cal Sem.co ctar

bot t onE ftﬁr dﬁﬁ%snllqgh ba%uhgggﬁmgag\y{\% C(r)r%&rl%{e\?% hmaricrn%reog%ﬁt into the
silicoand t hereby conpl etely undercut said segnent. 2. The

method of claim1 wherein the formation of the

openi ngs and undercutting of the segment e a .

ca¥%ity Eha esHioNPfisem &ewe&famdha é"P"f'ﬁg ‘%aé‘arr‘Pél‘ﬁ OMR to comprise
condf.léltf\)fehﬁdopféarﬁﬂfcbﬁl &g \Mhérlelrftge icbeduzaivélyyloped hilicon is formed by in situ

dOp"Eq ﬂf‘%ﬂrnlzas\Ah%%gEgrlsu ¥:?e[cl‘®‘wﬁ.ﬁ W cavﬁ}/t The nethod of

the cav with
electrically |nsulat|ve naterlal conprlses filling

t hg, CaVAtrﬁ{etHbcﬁ Br f@ﬂﬂﬁb%@mctcﬁﬁlhbt)br teaedsatomprigmg:er i al

4. T
\(,:mo gfre: f] %]f&% q; ? Pﬁjir?qléy ?Jhaec)glgg \e?rt%a Iocatﬁue]ﬁsgﬁt@(ﬁf&r]?%‘gﬁc?k&lc%@natenal
adjaters akts area Iqratiens kding amneds‘@e;n pn¢ ppetget %reéwmowm th

R eSthdi@dl y insulative material consisting of
Smns??@%bn d%OXIde 5. The net hod of g aim1l

r
for mat | 8IFPHE IFREN FRIRNSH AR EPMIGR é‘?ft'??tﬁéaﬂg‘f’ ?‘%rﬁ’ &ellfies
emeﬁ@ggeahpkmmﬁsmayamyhﬁweexé@nﬂhmgwbesdde and under the

Segrrent \jg}g gﬂedcale/ftee dth ﬁél@&ﬂ@ %rfgl' ne material wthin

t he cavi 6. The net hod of
claim5 wherein the wordline material is fornmed to

CONBI | S he PMENSYT of @ifh P ivheRIIPHR denitishadBiblor Alatshial ta@Tprises

the group._consisting of netal, netal-containing
monocrystalline silicon.

11. The method of claim 9 wherein the filling the cavities with dielectric material

comprises filling the cavities with a dielectric material comprising silicon dioxide.

12. The method of claim 9 wherein the filling the cavities with dielectric material

comprises filling the cavities with a dielectric material consisting of silicon dioxide.
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conmpounds, and conducti vel y-doped sem conduct or

material. 15 WO 2008/ 027143 PCT/ US2007/ 016947 7. The
wortdsad7iad claim5 wherein the wordline materi 8aCTiU$2007/016947

formed to conprise conductivel y-doped silicon, and

wherei n the conductivel y-doped silicon is formed by:

initially depositing silicon within the cavity; and

after depositing the silicon, inplanting

conducti ve- enhanci ng dopant into the silicon. 8. The

met hod of claim5 wherein the wordline material is

formed to conprise conductively doped silicon, and

uhey e nTﬁg]%e%\%%doq%alﬁ‘%I\)/h%Qn RrhiefePS) thécém&%nwsé@

SN |con IS deposited
W thin (eh@vm,qqnycorgiucmr Mﬁ&j obfhefrgglﬁpshﬁ) form openings between

theaa Ebﬁt%%‘&hﬂialg@éﬂoﬁg's cormrISI ng: defining a
ur al |ty Of actlve ar ea cat |

sem contFIRING PTRiEEING rgfl’terlal ?%gﬂ?wgll\sﬂtqf tiée p?eenéngs to narrow the

opmﬁgﬁatlons bei ng spaced from one another by regions of

the @098&%&@&{%1%%@9%lccir%‘uemr Rehtdidh thrddih the BpeRAags to

of the sem con teria orn1caV|t|es
exterg thermpentge GRPPIALRY YndpidB? afthe aleR P8 M%a | ocat i ons;
and filling the cavities with dielectric material. 10.
The net hod of cl al |
? %r | aF‘R lpcrclsgf Iaml%D ﬁ%@lﬁ&é{r\ atf’\F ?or fﬁggﬁj&g&% matena
compriztelsdarmifg m%n»rmegtlmr@a@nﬁl tphr@mqrqsplsmow Hiexiggyi t | es
with dielectric materi al conprlses filling the

caV|t|es Mﬁth a d mat eri al _conpr C

di 6i de.Thgsmethpto ngT'Wo{f{ SENRT SRS mv(\?nqg?vm%ﬁ} hcg tf% H '%Qtenal
withihhiee opanitgesitarithdopkréngsaare ifitedhwitie theadlieleclonprateriad.

filling the cavities with a dielectric materia

consisting of silicon dioxide. 16 WD 2008/ 027143

PCTBUS2007muateod of claim 15rRerekt e #TIeCtts BRiarg! Garaprises silicon
dioxidde form ng of the cavities conprises: renoving

sem conductor material of the regions to form openings

between the adjacent active area |ocations; formng

protective material along sidewalls of the openings to

narrow t he
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openi ngs; isotropically etching the sem conduct or
materi al through the openings to extend the openings
woaoplet@By under the active area | ocations. 12CT/TIS2007/016947
met hod of claim 13 wherein the formng the protective
material conprises formng the protective material to
conprise silicon dioxide. 15. The nethod of claim 14
further conprising |eaving the protective materi al
within the openings after the openings are filled with
the dielectric material. 16. The nethod of claim 15
wherein the dielectric material conprises silicon
di oxi. de. A nktiv¥a &QQ%IQ&Zéﬂ%oﬁ’@étmysoé&ﬁﬂr73|ngl7 A

met hod of farmng s uctor devices, conprising:
provi di fCHLgH %%Hﬁﬁ%#“&?orﬁﬁatt@ﬁ'al defining an array

of acti viefimirggean acat dfaniveatehi Imanbas ssithinaba deradtconductor material,

thegﬁBﬁEbﬁbvusm%B@luﬁ{ng%dQMr' sing col ums and rows;
formn ches between col utms of the active area

| ocat i oﬁgfm'ﬂﬁéfetnP@?fc%weeféﬁ?'emﬁﬁ{q“teoat‘é’ﬁaérqafb@a@ns the trenches
ext@eirigne ente af thecastive assa le:eltioth the trenches with a

o 7o PREE U erlREL 3k ol b Ud AR aE gl o v
dielpgirie maggriahritie Hioggsofdirstativlpatéc matarial uditavend actied arsangrations

def:'nﬁabtd (5354 ce%ﬁnbl@i‘éf b SERﬁ:oﬁ8&@18%94&%9%95&@5@5&%0@ BbflEen the

?ca i ons bet ween oOws an I nes_ of
rowp 5{*? ggs ofg iptie SronsealiPhe AIRIPRERY With Rotiverarer ogpiiops along the

coldracsadfitomsrrayiong the colums of the array; etching

into theg téﬁﬁ% lﬁg%@éecﬁgﬂ ?ﬂ&%lﬁgjc{@%éﬂl id Q)rrtw%'bg}nngs which

openi n ternate Ive are

a“erfa?é%\mtgme %‘F"Uﬁgﬁf?éh@%Yﬂﬂ?rﬁ'@‘&a‘f‘epﬁ@"msr%yhe @r@asm ng

.pr ot ect i pemimgtpRstedliveahaegaldisiRy@lidwalRf of tMCoiiYsE akrBw the
narrow the openings; isotropically etching the

oPe€conduct or material thr ough the narrowed openings
to ext eneorericalyetthinsthesaplicondbgtoumdtarial teoughithe earrowed

opedlr@@ tb BkiBhl Sopeiihs d‘o'nludlétglg UnBEr t@i@%‘&hw&e\é" hddhtisRs ARd
dlelectrI terial. 18 od claim 17
wher ei n H@"@srﬂpeawawfbﬁewﬁ ?'&Pmea?ﬁs?ﬂ%es

18. The method of claim 17 wherein the semiconductor material comprises
monocrystalline silicon, wherein the filling the extended openings forms silicon-on-insulator
structures of the monocrystalline silicon active area locations over the dielectric material
within the extended openings, and further comprising:

forming transistors having gates over the active area locations and
source/drain regions within the monocrystalline silicon of the active area locations.

19, The method of claim 17 wherein the filling the cavities with second dielectric
material comprises filling the cavities with dielectric material comprising silicon dioxide.

20. The method of claim 17 wherein the filling the cavities with second dielectric
material comprises filling the cavities with dielectric material consisting of silicon dioxide.
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nonocrystalline silicon, wherein the filling the
ext ended openi ngs forns silicon-on-insulator
webkomsokues of the nonocrystalline silicon act PCEUSL®A016947
| ocations over the dielectric material wthin the
ext ended openi ngs, and further conprising: formng
transi stors having gates over the active area
| ocations and source/drain regions within the
nonocrystalline silicon of the active area |ocations.

19. The nethod of claim 17 wherein the filling the
cavities wth second dielectric material conprises
filling the cavities with dielectric nmateri al

conprising silicon dioxide. 20. The nmethod, of claim17

wadr ei Thetmesthed pf ¢lgim hewbakein thedirgliand %8%@9'90‘"" materials are
the Se%gh&ﬁbgém‘on AP addtheonprises filling the cavities

wth dielectric material consisting of silicon

di oxi de. 18 WO 2008/ 027143 PCT/ US2007/ 016947 21. The

mephod Tok roétabdol Aainh &7 eiherdimtheffirstsindzasgorddiglegtric materials

di el .c.qpterials are the sane conposition as one
compgﬁ§§ﬁ%%{&§ QBThe met hod of claim 17 wherein the first

and second dielectric materials conprise-silicon

digaxi derhe23ethbbof BRIMAY volerath eenfirdiZanshsscona diskestrid materials

,aq% qecogd %eelectric materials consist of silicon
consigl ,§'G8" “YX'“®A et hod of forming seni conduct or

devi ces, conprising: providing a sem conductor

e | nilyavddw& fafdﬁhg;ee.ln%aau@ar @fmi edrahisirtdaer ewi t h,

the line location having a pair .of. [ . ;i

ani sot erBY'E‘é\’IgIES/SE’é?'EW?%%é "b%le?algfa P g%ﬁ'c étg&lt'%{] %gg%céated
therevith] thetide tdcatiombaeng alpaief oppesid $idessi des of the |ine

| ocati ofy;i.d ' £ BEintSiNeGRATLHIOEIor material on

nateria.I?ﬂﬁﬁﬁaﬁpkﬁgh#%%ﬁ%ﬁ@gﬂ?g% merge the trenches
oppogingestdegtof elée 19C3 8N i on of the |ine location; and

f or ni ngiselr@sitAlyeAtHing tenddtdndecigatratarial trough thetrienphes to

th renches and. under at. . SN of the |ine
o Bt pEpeLs AR by PR Rl o 1!
sem conthmingrelemtiesly gondustivergatedPyistial wihiretheitranees and under at

angdobe e ipaidstatibme location is a segment of the
masnnﬁ%crystalflne‘ silicon. 26. The nethod of claim 25

further conprising formng dielectric material around
25. The method of claim 24 wherein the semiconductor material is

monocrystalline silicon, and wherein said line location is a segment of the monocrystalline

silicon.

26. The method of claim 25 further comprising forming dielectric material around

the at least a portion of the segment prior to forming the gate material.

27. The method of claim 25 wherein portions of said segment of the
monocrystalline silicon are conductively doped prior to the anisotropic etching.
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the at |least a portion of the segnent prior to form ng
the gate material. 27. The nethod of claim25 wherein
woaodasiconig3 of sai d segnment of the nonocrystal |l PA®US2007/016947
silicon are conductively doped prior to the
ani sotropic etching. 19 WO 2008/ 027143
PCT/ US2007/ 016947 28. The nmethod of claim 25 further
conpri sing conductively doping portions of said
segnent of the nonocrystalline silicon after the
i sotropic etching. 29. The nethod of claim 25 wherein
sai d segnent has a narrow regi on between a pair of
wi_de regions nd wher ej ' - ' N} i
CRE"tr dRerBanafBErATTAS Wubr Banp RUi PRI ERRT) SR pBRSns of
said seyment dighe enfinonystaBide silicasefistthefisatepie sighing-
transi stor, conprising: providing a sem conductor
material; definin across the m_co

a lin t S .
atoer | ditte RO Pheibs RBeRh a2 P srbreat s e Atk Mgion between
a pahW:bfgﬁdé @l@ﬁs and tveeleimitetisatiapis ?]tcimag lrnaggesdppérgpﬂges gr:jder the
si des: r nches al ong opposi ng si des
narroyreping. ?tlﬂr?g? ngoe?r%@%{é“rdﬁﬁg?'{é’@tgi ve material al ong
sidewal | s of the trenches to narrow the trenches;

| S, 1 OpA aRtthal ELi6MhiAg atth@sstm eontisotgor nateri al

through the trenches to > the trenches under the
Ej'lg@lq %%'S%QJU%%rgE&?ﬁ%' trenches under the

nar r ow '€ : : :

wi de  regfingigsa lirfa)aqrbmt.hg@@itmngp@t@f raterig|, g?ﬁglqu{éavmg a narrow
regioNHelyPder %ids ¥8gidhs, iMtEird M@ ait 6f Spprginglstist | cal |y

C

onductive gate materi al thin the tren .and under
t he narioawwg@g%ﬂ& t@fpﬁ%é\fo%p%%sugg S'g?sé&r%ﬁggﬁ\g}mer ein
t he pr olcagingyeoteativermalerinalorgreidedalisrdf dre renchies terhagow the
tlrenthhg_gate dielectric; and wherein the gate dielectric
kS formed to entirely surround the narrowr q on ofh ;
the |i nisotrgpicallyipichied MeEeaTCAINFIR m‘w‘?‘é&% H‘P%t h% trenches 1o
mergffk GRABKKE o Bleaidrw legion ittt etgd thetrenshds coder the wide
.and wherein the gate material conprises at |east one
redi®Gnposi tion selected fromthe group consisting of
netal , fetdlg gaepslacs alongtheoradipw fegisnef sy, and
sen conguefify elB&tidIly@bonductive gate material within the trenches and under

the narrow region.

31. The method of claim 30 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.

32. The method of claim 30 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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20 WD 2008/ 027143 PCT/ US2007/ 016947 33. The met hod of

claim 30 wherein the gate materi al conprises
woaoetisgel y- doped sem conductor material forPaeaskn7/016947

depositing sem conductor material within the nerged

trenches; and in situ doping the sem conductor

material as it is deposited within the nerged

trenches. 34. The nmethod of claim 30 wherein the gate

mat eri al conprises conductivel y- doped sem conduct or

material fornmed by: depositing sem conductor materi al

within the merged trenches; and inplanting

C UCt I ductively-
e
dopefl gemirandueirpmatariahforeedBvict i vel y- dopi ng the wi de

regi Onsd&:fosttiﬂ@ s'ehfﬁbnﬁﬁctbhﬁlaféné{s\tvnﬂfﬁﬁItﬁecmati;dadttmhches and
mat er i aI

alr of sourc rai
pair of’ ssétH 87"(9 g‘? e'?“é’ﬁ?%ns b"é?t% g "% 'Qggggég%%%&gp the
mergedatcheineddy a channel region conprised by the narrow
region of the line of the first sem conductor
rraterlal wherein the narrow portion of .the

i.n

andbut efhpErethekehelaig iy WitRspiaithe oAl "@%tFBa‘r?é?{Tk?f 'F%*f C?'L"“S""e'y‘
dopeﬁ%@ﬁﬁ%&ﬂﬂbtof@a{aﬁer%mfdrmébybysurroundl ng the outer

peri phery of.the narr

D 008! 05 R s ARSI Bl RF yBhin jhE miel e gtndand

constr utrlt\wlemngdmmﬁwts’ﬁrﬂyhaac'%%?arémtaﬂP&‘?ﬁ"Sﬁ' semiconductor
matet@afl conductor material active areas supported by the

base, the array conprising colums and rows of the

active areas; lines of first insulative material along
t hes.col Thmsnaghod bieclaiot 30Aartherceamprising: |ines directly

cont act !Cglg(]']mqél Qprn'hB%@ﬁ/tdevr@g@ﬁgéﬁthethh@ o{‘ ih’é&ﬁst%@mlconductor
first insulative nateéeria I'OWs, O

matefiabiasfofB @ qﬁlrnqj squicgtdraip éeglg@mspghgalbptf %o‘éx&ct% aln reglons being
spade@Stdnatbhy ansbeby akhainel egidn amsprizetiwyaine bdreow cagioragidhe line of

the first semiconductor material,

wherein the narrow portion of the line has an outer periphery; and

wherein the gate material is a transistor gate entirely surrounding the outer
periphery of the narrow portion of the line.
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lines of the lattice, such sections alternating with
active areas along the colums of the array; and
woegisonsi4ef the second insul ative material undecTiise07/016947
active areas; individual regions extending from
sections on opposing sides of individual active areas
to entirely separate the individual active areas from
t he base. 37. The construction of claim 36 wherein the
base conprises nonocrystalline silicon, and wherein
the active areas al so conprise nonocrystalline
silicon 38. The construction of claim 37 further
r|s active areas,
CongariSARBLE Btk SR, o ns wi t hy ' ¢ he
actlve a@@@@ the transistor gates and source/drain
f egl Onsaﬁ agay Beéerhrébﬂamortrﬁaaﬁal%th§arasseop;aireadi byi thé base, the
construction of claim 36

he \)
a"awférﬁ‘\”q ?PEU'T’P? apd f%%?fép? FENGA8PT al consists of
si | i continksoofifitst.inst@ativé meatedal stangdhé opluhs of Hieracee areas, the

lines\glﬁﬁ%rcﬁy Qorggﬁmﬁ?‘nﬁg %_iﬂqesﬁgtl% bVas Rk Gihb&b fﬂ'@ﬁﬁélﬁéﬁ/eéﬁétenal and

I"con e construction of claim 3
rowsypfdhepetiverpseas ffining 3 1atias; ve naterial and the second

i nsul at k¥&ice tof Ee@ndangulstfveanatonalian locatpashdtivesn the rows and

lmes@ﬁi@&&ﬁ%ﬁgﬁg %germallﬁ\é %n%c??% é %2‘%%3 %}g thle cplumns of the

arrawfdei n the first and second insul ative naterlals
consi st r&diosd bf tA8 Besdriiih&lfativdInatbrideiiieOinduetias areas; individual

regl?rr%eﬁ??er}génqw{% ﬁgcf;gf}?a% %%%S@gfs cﬁeggé fno vnéjua'i 9kt d)@%@ég f%l entlrely
sepatat the indiddus Beliveadrean fromghg baseound t he narrow regi on;

gate material extending entirely around the narrow
regi on, and bei ng spaced formthe narrow regl on of

t hé7} i ndheyPopRiEy PBISEEHT 36 HAPEHD H1° bese @RTRHEPS regpgystalline

silich, LdMdwHEIn iIRd A@WelRgaDAIs® torhPisd mbeocranalive giican. of
source/drain regions wthin the wide regions of the

l'ine -and spaced fromone another by the channel
r e@8on. The construction of claim 37 further comprising transistor gates over the

active areas, and conductively-doped source/drain regions within the active areas; the
transistor gates and source/drain regions together forming transistors associated with the .
active areas.

39. The construction of claim 36 wherein the first insulative material consists of
silicon dioxide.

40. The construction of claim 36 wherein the second insulative material consists
of silicon dioxide.

41. The construction of claim 36 wherein the first insulative material and the

second insulative material are of a common composition relative to one another.
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44. The device of claim43 wherein the sem conduct or

materi al conprises nonocrystalline silicon; and
wohersani4 he gate material conprises one or nOPETAR2007/016947

netal, nmetal conpounds and conducti vel y-doped

sem conductor material. 45. The device of claim43

supported by an insulative material over a

nonocrystalline silicon base, and wherein the

insulative material is between the base and the gate

material. 46. An sem conductor assenbly, conprising: a

line of sem conductor material, the |ine having a

NarLOW M§Q &ﬂ§tr&@lb%¢@la|W4QQvH§&h ASrirst et WA iRDR0S
rising,source/drain regions of transistors and the

matﬁ%ﬁ‘n?%rﬂsﬂ%é’l BT IRPAPsi ng channel s bet ween the

source/drain regions; first dielectric materi al

ent, | rel Ya Qérﬁ*&grngcli‘oer J3I% %%r{:‘&gsrq s; transistor gate

naterlal ent | arounid the narrow regi on,
and sp&lEg ¢f@ﬁmquméuw9r mwrrabgh@hnaﬁawrmea harew [sggiembetween
widdlifigist ric material; and second dielectric materi al

extendl n ugh the re ns of the |line and

S marat e bkl Srie st S e hrargotn o hor - 23

WO 2008/d2d m&rﬁﬁxt@ﬁﬁgéh%&%aundlfhe n'ahewaegienbéryd loding spaced
fornFlrR! r{er%Ql 'feﬂﬁg‘e?*b?ghef'gi%%'ﬁb%ﬂe'é?“é ﬁirafgngl ectric material

over the third
di el ect ra} %har?é‘f*bﬁe%’ln %m'm@eﬂ@f%ﬁgm@fm%@r aprdr gate
mat er i ala pditloft sa@rcgdramcredioas @athin the Wideategidhs oftthe 1@ -and spaced

trorg bAS L QAL CL SHSLATh QURGL ST NO: @ processor; memory in

onmmuni cation w processor through addressing
and read circuitry; and wherein at | east one of the

menmyy artk &memmmwwﬁ&amhé sm@oham rﬁét@ﬁal MFRes
senj conduct or E%Ot erj al i ne

0
m°ri?§wsﬁ”3'"§ ?&'EPPqu ‘QB?Q?H‘ PeRE R SHPHePRIE aﬁge OF mord St metal,
metdi @ngptunds and cendwtivaindioped yeraicondietidriveatadalr ow r egi on;
gate material extending entirely around the narrow

regi on, and being spaced ) ) )
45, The device of claim 43 supported by an insulative material over a

monocrystalline silicon base, and wherein the insulative material is between the base and
the gate material.

46. An semiconductor assembly, comprising:

a line of semiconductor material, the line having a narrow regions between
wide regions; the wide regions comprising source/drain regions of transistors and the
narrow regions comprising channels between the source/drain regions;

first dielectric material entirely around the narrow regions;

transistor gate material extending entirely around the narrow region, and
spaced form the narrow region of the line by the dielectric material; and

second dielectric material extending through the wide regions of the line and
separating adjacent wide regions from one another.
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formthe narrow region of the line by the dielectric

material; a channel region within the narrow regi on of
woOhersioeni@3 and a pair of source/drain regi ons RCTRISI07/016947

the wide regions of the |line and spaced from one

anot her by the channel region. 49. The electronic

system of claim48 wherein the sem conductor materi al

conpri ses nonocrystalline silicon; and wherein the

gate material conprises one or nore of netal, netal

conmpounds and conducti vel y-doped sem conduct or

material. 50. The el ectronic system of claim48

wher ei ﬁﬁehgss%%ﬂf‘éf%a(% 4§fuﬁ1ﬂ'@%rﬁpﬁg ifghied diel R rﬁétbﬁﬁ over the

mat er | a ‘nonoc I ne silicon base,

wide tggiansi of theling; thathiyd ﬂﬁée%ﬁ walesipl being BetwrReR e “%stso{g fgate
matefd GinbNBe daddhddIetiamatetthl.

48. An electronic system, comprising:

a processor;

memory in communication with the processor through addressing and read
circuitry; and

wherein at least one of the memory and the processor comprises a transistor
which includes:

a line of semiconductor material, the line having a narrow region between
wide regions;

dielectric material entirely around the narrow region;

gate material extending entirely around the narrow region, and being spaced
form the narrow region of the line by the dielectric material;

a channel region within the narrow region of the line; and

a pair of source/drain regions within the wide regions of the line and spaced

from one another by the channel region.

49, The electronic system of claim 48 wherein the semiconductor material
comprises monocrystalline silicon; and wherein the gate material comprises one or more of

metal, metal compounds and conductively-doped semiconductor material.
50. The electronic system of claim 48 wherein the transistor is supported by an

insulative material over a monocrystalline silicon base, and wherein the insulative material
is between the base and the gate material.
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