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[0012]  Figs. 14 and 15 are views of the portions of Figs. 1 and 2, respectively, at a
processing stage subsequent to that of Figs. 12 and 13. The cross-section of Fig. 15 is
along the line 15-15 of Fig. 14.

[0013]  Figs. 16-18 are views of the portions of Figs. 9-11 at a processing stage
subsequent to that of Figs. 14 and 15. The cross-section of Fig. 17 is along the lines 17-17
of Figs. 16 and 18; and the cross-section of Fig. 18 is along the lines 18-18 of Figs. 16 and

17.
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extending under a storage node and partially under a transistor gate. A region beneath the

transistor gate which is not blocked by insulator may be utilized as a tie between the
channel of the transistor and a semiconductor body, while the region which is blocked may
alleviate, and in some embodiments prevent, leakage from the storage node back across
the access device (so-called gate off-state leakage). In some embodiments, the transistor
may be utilized in 0C1T memory and the insulator may completely block the tie between the
channel of the transistor and the semiconductor body so that the transistor is a floating

device.
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[0028]  The dielectric material 14 may comprise any suitable electrically insulative
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. Dielectric

material 14 may alternatively be referred to as electrically insulative material. The dielectric



The term "substrate" refers to any supporting

structure, including, but not limted to, the
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[0034] The second semiconductor material 18 is shown in direct contact with the first
semiconductor material 12. If materials 12 and 18 are tHe same composition as one
another, the materials may merge to form a single material. Regardless, material 18 may
be considered to be formed in direct contact with material 12.

[0035] Referring to Figs. 7 and 8, patterned masking material 20 is provided over
semiconductor material 18. The patterned masking material may comprise any suitable
composition or combination of compositions, and may, for example, comprise, consist

essentially of, or consist of one or more of photoresist, silicon nitride and silicon dioxide. If
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openi ngs. The second sem conductor material may
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Ry, %g f.ormed by photolithographic processing. If the

P Thrned maski ng material corresponds to one or nore
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- r y r
w%ﬁ%rf%t};}? @g%ﬁ%ﬁ&%& rnﬁg?% ! ﬁfé%’ rhga rbeesslelectlve for materﬁll 18
revposlielpgns matariahkt @crtrha‘nf@e etqhaettqperqm haterialtideas shown An efch is
coﬂ@n@%r%ﬁ%%le%ﬁvé fBr L h&t ﬁﬁ@ﬁﬁr‘eﬁh@@ﬁ) i %t&'rall We etch removes the

and then renovin hot oresi s

flrgﬁb@gnq{@mrg ramQIy ay tl@sea:@o@magqj@b M@n@@ann@ﬁden@ut is not limited to,
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consi st of silicon dioxide , as such may elimnate a
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section of Fig. 10. The narrow stems pass through the openings 16 in the dielectric
material 14. The cross-section of Fig. 10 also shows that portions of dielectric material 14
are between the wide upper regions of active regions 26 and the base 12; and in the shown
embodiment the only material spacing the wide upper regions 28 from base 12 is the
dielectric material 14.

[0040] In some embodiments, materials 12 and 18 may be considered to together

correspond to a semiconductor material comprising a base and pedestals joining the base
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may be formed in any suitable configuration. Qpenings

16 in dielectric material 14 (shown in dashed-1ine
W@ 2@9/140876¢ he top view of Fig. 7) are entirely PCT/US2008/059788

surrounded by outer peripheries of the islands 24.
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tottﬁ’attolf‘ ?'rg;%: %g n@g%é ‘Ma‘t ﬂ{eo%‘loi% egn)%s %%th fsuﬁ%éasréﬂndlsgdewall

ura I've reglons
3%%%?}%9ﬁﬁ“d“ﬁ@d¢\@ﬂw@||§f@m tbetqpa‘skuaﬁgs material 20. The

[G¢do ve Rre?eghr%"ﬁe)@foeFlltJQ 1‘2%dt1@ %%s&lﬁﬁJ@r%%ﬂQI%@dené@ within gaps
t he openi ngs he shown enbodi nent . 39]

2209 Quer ?@‘@’ed AgiODB2GralNeRective rq@%“ﬁ?@ra{ﬂd&peﬂ'@éééﬁ aresshownen

ddsRed-whélialy iperass Mk dﬂﬁ)ge1@td/\fngléétertﬁ%ﬁ|398h 8@ rhdaif other materials.
narrower ste exa as shown in th

The @@@&%‘é@?@ﬁgﬁﬁeﬁ%ﬁa@ Of@*acw angth W'*@tneq?@sgaé%th@ﬁhewgh

erhtiit&jmémnl ngs 16 in the dielectric material 14. The

on of .F 10 al so shows at portions
BT o TRl iR el Smtlp I SRR S e BRosHer oSmbination o
canggisdings, @hd actyj, foeek@gplemn&ﬁsandmbbmtudmsmda:ﬂy udlived imisolation

e Ry PG oA i b B, ARRE Bbebiify o1 o
cqmalseofl Qade olmor@ O’Oml@]on [dioxglensiliembidierand silicanetxgniireles Th2 patterned
B0 7RSSR BN FOLEIRASA 2 r v
left ¢ eaogetvet & dreinbulalivghmatanial ol th inawativEheatdda SRicpmiposes the

sdnhdo Rloh &k $nakk Zﬁnﬂeq‘\ﬁoE ﬁﬁarb%rlnt‘éoargnggﬁggﬂgctﬁr@ @orma’[ance in

sem conduct or materi al escriptive material s

soaRiemeOdHePts @@m@%ﬁln@gﬂe@m'@@macmwatweﬁwte?fewz ey gerprise,

cJﬁ'd?ét ééeﬁ@lly'of - £61kidt Of sifddpQfb@Nt s in which materials
nprlse t he sane co osition as one

Gt he}“S“PGYﬁLTFTGIﬂ?b?’Z 3y BhRIRTe lorasssseserd fisiectie matwial to
dlﬁ_rﬁgl.lf%ﬁ it m@s|rs’£@|e$e¢bﬁctrambnaal1hy ort hogonal to that of

o Pl BSE 2 G R L ok Rl ons VR e
ovadoimswartivl matferialB2t eate iy 38 lnrliefyamﬁﬁ)nse any suitable composition or
combination of compositions, and may, for example, comprise photolithographically
patterned photoresist.

[0046] The patterned mask has a plurality of trenches 40, 42, 44 and 46 extending
therethrough. The trenches are paired across individual active regions, as illustrated by the
paired trenches 42 and 44 extending across individual active regions within the central
portion of the fragment of Figs. 14 and 15.

[0047] Referring to Figs. 16-18, trenches 40, 42, 44 and 46 are extended into materials

underlying material 36 (Figs. 14 and 15), and subsequently material 36 is removed. The
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[0042] Referring next to Figs. 12 and 13, an
insulative material 32 is formed within gaps 22 and
W@®B/18876 ve regi ons 26. The active regi ons 26PE@ntisS2008/059788
openi ngs 16 are shown in dashed-line viewin the top
view of Fig. 12 to indicate that such are beneath
other materials. The materials 32 and 14 directly
contact one another within gaps 22 in the shown
tremihed imayrite. exjd 043 Jvith ms whdt seleetivatoe bkieé réﬁa?lvmi(y s@oigprduser

m%ﬂ:)ﬁa?@értlﬁsqtjargcecgg%)8§5 %r%glcgrq dl%g HE) erf‘% veQO sff’con% in some embodiments.

Irﬁbﬁp_b@wm emhsditepi, el dtgh wmdvea embqsad psrblbm pidinstra@gisecend dielectric
mafgrlalsrﬁslltm SLEF\ lélxﬁééfe\é?hé%cp%rr Eﬁjf?c%gfzg%\{sgrﬂﬂgﬁdu%%r r‘r}aterlal 18

consi st essenti a one or
Wghlhl‘”@hﬁe@hé&f’r@e@ é‘i’r BNE8® nitride and silicon

FtrddRscuddisy Balib&ine Kacdok Ebfisspodastto Be R&ces of
PPl BT ARET)

ved prior to I nsul ati ve nateri
a@Weﬁ@@JOVEﬁeZQ dfig- %@é’é@rﬁéoﬁaﬁct'@ﬁ' vigw dlenguiheatrerneh 40, and shows

thEBIhRIdid thrdubh hBeriangailag | 1\’78 hg@éﬁi’o‘s@é siaBwAIPERLEES9 bitive

sane COITpOSItlon as nas two can rre@ge into a
regiqng 128, taddiipn faexpeging TW%tPBﬁHréaceiSrWsérhéo@% peiEsDts, the top

sificBs Hﬁ@gldﬁ\galﬂﬁlr@béﬁtnaggll B@?ehé?ﬁ:blll@teféf%drf@bg Fdidds” ?a%d accordingly
co consj st _essenti a or consi st
G oS B Vit o Lo A& o R P AT 1B ek e o asgorgpsponding
torteé expr s&dfab@zaSn@tr&eWO Edjeg/lakﬁls@fegcés QONBHttIes a@lvetr@glons 26 exposed
i.Sti ' m t.he rst
B e[ e e S erbfene 15 Hied SR G firnsipey be

caregleraf satateargiahs 36 fingypeoegies) olxxejueltcmﬂml ratnkprenamedpegiaphy of the

reggons g@n%heguc% no%Gp %T%}l to%(ég%rpbfgelﬁgn%g%ge yg t%]eC(r)o%ggg?}pcin or? Fig. 18).

T
[eA8dr i f@ngﬁ(shgwfﬁ thabtneagdhi toedubly npadrad i 4 bds priosed g lf.;lper surface
h k , . .
1§ UG i Bal) SLBSAIRSl cheR £ S ARt o
thgreichpdilipectitoaieroigEoigh diaierilia? sadti Vé\tQ‘f@gi‘bﬁSﬂOt eesnoved by such

etth |é|‘r%ltefc€5r%919@ysotthz§ Jb?blr &frakE §890MER M2 |§ﬂgﬁqz%o§ég lcA%tch. For

aCTOSSIndIVI Ive reglons wthin the cent
inplapes. dhsene ﬁméo¢'m§@wé14ﬁle%mo ma@gai %mah@omglse[s@@mplomde while

JiBRERE Mal&rid 94 Eb@iBrisebilidSn ntdRNERES e Hebh thdug ﬁﬁa@é?@l é@may be

are extended into materials underlying rmterl al
sqlegtiys for phicamaionids relafiyg 1Q aled gt y naterial 36 | s
[0@3D)V ed: heTﬁéﬁ&He%mohﬂg éﬂlﬂihdb% ferheRNEiath Watdliapse @k e conslldered to
sel ective P relative to sem conductor materia
o PR maaal et e PSR GRROT: % B eBIeks Paepo across
intlioidsal dcticandegiang 26 paeilleiacedi byethé Srenches 42 and 44 being paired across a
couple of the shown active regions.

[0051] Referring to Figs. 19-21, the semiconductor material exposed within trenches
40, 42, 44 and 46 is subjected to an isotropic etch. The isotropic etch reduces the height of
silicon-containing materials 12 and 18 within the trenches as shown in Figs. 20 and 21.
The isotropic etch also narrows portions of the saddle regions 41 of active regions 26, as
shown in Figs. 19 and 21. The narrowing of the saddle regions exposes upper surfaces of

dielectric material 14 adjacent the saddle regions.



In the shown enbodi nent, the etch renoves exposed

portions of first and second dielectric materials 14
w@eas3R876uch exposes the upper surfaces 27 of PCT/US2008/059788

sem conductor material 18 within the trenches 40, 42,

44 and 46. [0048] As discussed previously, upper

surface 27 corresponds to the top surfaces of active

regions 26. Fig. 18 shows a cross-sectional view al ong

[00%2]t r ememadOywed raddid cagions hate theset! ohpérmudua;m 47, and exposed

SIB’&VSI[ Lmac§s24§ gxtghdlé%)jo@r%ﬁarglgg ‘%e% dgtMCes et @alr sm%wall

IVE T € thon to exposi
swiackadegetlat. Wlihrths toves uefiabe dnayeaites)ativéle be o@‘esm foeasethreamﬂes.

[ﬁbgiﬁ““a. l'lj‘heﬁ)légg ﬁ‘g‘?émg'iﬁ% .@Jith'nqﬁan%ﬁ&eid 9@' M arﬁoefléeﬁ eﬁ] é&osed upper
as “sides", an accoralng\y ross-sectional Vvie
swfackilg. whieh imbgnérih teneleddipeds the oshioal uppeesurisiced§ (Fig. 18). In

e&ﬁ@&iﬁ%ﬁngHq}hEg rﬁéfe@at@ﬂ@ﬂalﬁé%vé?cb%sgb ang thdrd %‘}.!\EQSIH of Fi Figs. 16-

surfaces active regions 2
1§ithabase tent we@moteqtﬁ@ b aretgrighs4 and Hes inoketehkagt yrtge za@troplc etch

uﬁ?ﬁ@@%ﬁl@ar%v@ ’mb@a&lﬂ@ réd’l@rﬁcﬁhe%IWYn %& Qrﬂﬁbcgﬁ%ﬁ@ seRfidh8uctor
reg|0ns |nt pe r§§|0ns due to the

mﬁgﬁﬁla}ﬂ %}d %%%p%ﬂ;ﬂ;se tarerd cp@@p%p@nscﬁjap‘ﬁe o R another so that
eVENif PhtABRMatPRRANMIY 88b BYH e |t@{l"@ it didtthat reduces the

Ss-sect 8 shows th

o R A B op SIS TAH AL % cisLeE FRE O SpEPLve for materia
18 wiitaeao kdterhl t@asethhPmaldialsene nenémiﬂ@dﬁm;t Stchétadi@ingahe reduction
.54 nqﬁ cqqﬁ §§ a _conposition resistant to the etch

N P? W] %%Ot ° & Op1 (NI gh material 32 so that materi al

[0@54]s e iscenpicedcHoyf tisaisdtdet rehionanthy deaotitkedigleynt®diments in
Whlgﬁtl'[ |§Jﬁgﬁrred§9”aﬁﬁaqn ancelglr}%ﬁ%%thlszof ItrT;’FOQaO dle reglgﬁsed by

[ﬂO_@&]ectF_relferrln@nantcaFlgSZZ?e(&y openpgs 4& 42i #4 eh4@l{Figd. de-21) are lined

[ - |

wﬁﬁﬁsﬁl&@:eﬂé%%ﬁ%lﬁ%Ogﬁg%@t mhgu%'l{f\a(ﬁo? Ha?e?%ls%ééy) é:o%bbrlse any suitable
eleelriealtyiinayldtige camppsiiinm angmpa@t'@r@l and vey pe thd $arr¢ealn composition as

or'ﬂé éﬁdtﬁi& or b%@ﬂt E&qn&é%‘: Bi@r?er%Pbotﬁ%f mhfer@Rb ot dlr rﬂgyfjcompnse

hin mater al may bé considered to be patter
C%S’Fﬁ epsartalrafaer CSQS'StIQﬁ OpH Er BRI Sé‘ﬁ%@'PW@ﬁtS'l'Cpﬁ@'tr'de silicon

ok nﬂn@@ RHd 38 o RHigHER mAEHRRIWItR qigﬁlkdﬁértenagbb%g nfa%&ia@sm%vmg a
as illustrated by the trenches

d'65"0}”@&08%?@%63&9@8%’&)F'E\C%‘fd"?’ﬁ%e SHARP: é%ﬁxe@pkee@pw pentoxide).

[D6%EI 1] Ir:RﬁlflﬁlK/é h’(&erfa@S(Eh@? bel&n’rﬁ)bl by &\ﬁdlﬁ@mkéjry@ﬂﬁlﬂalﬁat@ﬁal 50 across
materi a d w In trenche an

U e 3 o1 Bt AN B ChoPer s Dot dfh Ade fp1owed by an

amne@tmpﬁ&attrhef rhaetieghit5001Subbéduently, oaaté il B2 Rgymetiereal ks ckitation of

eﬁpose& ur\f\gces opsénqgo%Ju% o(r: ﬂ%?enaﬁéwu?hm opgnlrlwzglgsgz‘?b, 43943&% 2?6 and/or
by deposition of desired material within the openings. In other embodiments, material 50
may be formed over material 32 and within the openings, and then patterned so that
material 50 remains within the openings to form an entirety of the liners; and thus material
52 may be omitted.

[0057] Conductive material 54 is provided within the lined openings. The conductive
material forms a series of conductive lines 60, 62, 64 and 66. Electrically insulative caps 56

are formed over the conductive lines. The conductive lines are labeled in the top view of
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The isotropic etch also narrows portions of the saddle
regions 4 1 of active regions 26, as shown in Figs. 19
w@nws24@B76 The narrow ng of the saddl e regi ons BXPUSHE8/059788
upper surfaces of dielectric material 14 adjacent the
saddl e regi ons.[0052] The narrowed saddl e regi ons have
exposed upper surfaces 47, and exposed si dewal |
surfaces 49 extendi ng downwardly fromthe top

Figu2d, avers tholite s e lines breshideémat dneativifiacative ch@@@.hﬂﬁe selebtric

mftil;ér%ee Scé&JoﬁfeS@g%?Xl%L& as%}l glcg%a%]eet rrt%ﬂp%gac?d?e regions
41, reed shegficklly extgnd dldngeidevsll $la‘fiaca$149mpfd)81®cbudpq:re47 of the saddle
reg%%gqggw%anpkﬁh 54 S beneath the el evation of the

i na er 'surface 13 (Fig. 18). In enbodinents in
[Wﬁ&}h ﬁ@némqtue miderieb hinay coverisdhayesultablafcpepositien or combination

ofm'o%%%ﬁgrgbg 2R rrF;ygf%r eQaQTDA{é' H‘prﬁﬁu%ﬁgst]e?ss%t,a y gfe of consist of one or

r ot ect eri al not etche
mp%‘?fr\’éb@‘@ ré@téﬁ (farinstanes, thogster erdilanive), @“@ﬂ@icenﬁaémgmmmsmons

(fdr- mﬁ\larﬁdélréw'efhl &%T&@&bﬂ%é@% LS c8RAllcHMMIHGI LY seﬂﬁéo@u@hé\'o?materlals

nprise different conp05|t|ons relative
(f@fdn%%ea%ldﬁéﬁweéfodqpﬁgtsﬂ'é%ﬁr 9MBBIUA) of materials 12

[emsab] 18 IuRtiCX Paseesh hay wﬁpms%cgnry@gn@ol@&&hpdsh@h dr 88MBiRStion of
wi dt hs of tﬂg saddle re i ons co i sing mate

CO_[@DOS'UQ[]%W”QM ﬁx%p geqo&)q |sg eCaNgist Bligllg jof, :PgCOhSISlt of one or
mbed @tsiligen ﬁlﬁldﬁfailﬁifolnailoﬂ(% & dilvah orpdiggeal 12 is not

bl [ t duct i [ w dt hs

e CERMTTES g She>: COUBATE TRGSTEBRPBb R RlFeg Some
ermbadipaad] &he ergascms paigd freoeindiviedaliaotieniegdhsretas dnown by lines
6%/\%]\0684 I!:&%P%galge%ﬁoa/ﬁg%efagag%aﬁegkﬁ% g\lropggréeo%eg%ap ;?olétiﬁ (gtgrbes frggment
shipwn2d Figspgham23.40, 42, 44 and 46 (Figs. 19-21) are

d wi oL » . .

[{)(?@E a‘ﬁe@%mﬁ%@ﬁ ?Q'SV@oﬁaggtg)gk%bﬁ%@%gﬁ{/b%gﬁtﬁ% gﬁ,gnted into active

re@lOé@ £ eI ponduntivey-Horeccienions V0. n 76r 76 aapfisard &ns ;

602] TRY B8R aliVe SRR A RRERGR s @&cﬁ%{iﬁﬂ&e@'&%n&ﬁ%l lereover (for

] erent. For Inst ance, elther or ) I’TBt eri
'nsten%éheameﬁﬁ% apg i erisading GRS thecapaisakdckive ipgish of gre fragment of

FigOrsy| &d c%fnp@@@s ﬁ?ee"@fn@u&fve@tddpgg PeditbridXidd ?nsta%'cé ' tﬁé’ Bonductively-
nitride, silicon_oxynitride, vari ous gh-

dQP&f’é?Q"%‘PSs”( WP EeRdKp é@fm@drmwé}thaﬁ@mwenwtm%?ﬂaéﬂ§ of the central

adma& ké’w)rﬁofdhéi‘ﬂr@ﬁﬁéﬁt of Eignz4) aﬂhe@b@cﬁkﬂt \r/elz ﬁrha@fénaltcbh&%ﬂvely doped
e, SucC tant.al um pen
o B OPRE (T SRS TG S h el G ire. Bypeaicaly, the
cquIOMIVdIIIn@ @ay ayreprisef ganed &thatiebddspamidiBs candusppay-doped diffusion
ace o

oGt R s8R B A bbbl Eo BRI F B rrouor
sus0 gatesb $etpeenidogimamabeffipa?s, B2 cmyudivefioesrad! dnductively-doped
diﬁ@i%b%ﬂs QIe shown to form four transistor devices 90, 92, 94 and 96. The devices
92 and 94 are paired within an active region. Three source/drain regions (74, 76 and 78)
are within such active region. The source/drain region 76 is between the gates of devices
92 and 94, and is shared by the devices 92 and 94. The source/drain regions 74 and 78
are outward of devices 92 and 94 and gatedly connected to region 76 through the gates of

devices 92 and 94 (and specifically through gated control of carrier flow through channel
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exposed surfaces of sem conductor material 18 within
openi ngs 40, 42, 44 and 46 and/or by deposition of
waele®snegd7érmt eri al within the openings. |n othePCT/US2008/059788
enbodi nents, material 50 may be formed over nmateria
32 and within the openings, and then patterned so that
material 50 remains within the openings to form an
entirety of the liners; and thus material 52 may be
regrtstoedeath 808V jat@n doctdelceainaegon @ may refsrrgd mvdst@dnner region,
i al
¥W L“(I)Urge/&l%% |J glgﬁg %ﬁﬁzgc vab-ég}?fer?]r%micg%é btég #E@ Eﬁg d 66.
[EDGSﬂt r |T¢1aldoydtuqmsew~aipp&dere©ms "y extandfto anesbibblerdeptiewithin
@lﬂi‘ggm&o\fﬂw%ér{é?ﬁﬁ apgjgn %%%&B'e%odlnﬁgﬁ%ﬁd o@?&é;ﬁﬁ V\)hn:h reaches
e top view o even thou suc I nes are
dﬁkﬁﬂ@mﬂﬁémﬁéﬂh |nsulat|ve caps 56 The dielectric
r ' é@ g%gltorg (1’6@ ul%tZ' Y é;@fﬁjb' eﬁ’é fcﬁﬁﬁe@%@eﬂ Hé%@&@t W@ capacitors
ca s 56 extend around e regions
C@B@réﬁefﬁt‘?f ave 90@@6_‘?@63'&!Q@n@'e@c’iﬂ'émt?“aé uH a?@éé’aﬂ@?'tah@aledbate”a'

1 $6”ﬁ?é3§or‘é§e Pbad RRtsRASH EcdpRgit? Phate ﬁr‘éte‘ilﬁm‘\@y b&tdrin@d @ftany suitable
0058] Conductive material 54 nmay nprise an

elegineallyl cend e SPTPSHI W or ComBINgHe" %frﬁl?ﬁ"'c@& UEiNSrempositions;
aﬁdﬂ ehal By efa@tfpl@k@ﬁ‘i@h@e c@ﬁﬂﬁ@ﬁ@ntlaﬂ;@@fsbﬁéon@@ﬁ@frﬂn'e@r Ibre of various

, or consj st of varil ous tals
it S R i a0 s A ot s o ey o materiats.
Tb@ﬂi@@ﬁtrblrﬁ&’iéneﬂﬂ@n ma@&bﬁﬁbﬂ@e amlyEstL&ltbblSlellécﬁlodﬂg&nﬁlﬁlatlve composition or
r pe(} g nduct ; doped sen1coqduct ist
D Ep R SRR B S Bt e TokRanES SRR o Rt cgmpse. consis
ewntwmqﬁrt)r cb@@ﬁgjf ohmsudnatel of silicapgiosife miligoc aitnitel el \anpus high-k
w%ﬂ%% bl e conposition or conbination of conpositions,

nd may, for exanple, conprise, consist essentially
[@ﬂ65]or Toerssirgge nfdeonatedal inforpedintasibiagemores t0&dd8, 110, and 112.

Insthbgﬁ% gr'nB ﬁ]%nfag% |ﬁé%ét9gﬁn£5ryg%%q%n{099@93)m alon stldes of the

uctive nes nay correspon
agityedegies Z%toﬁﬁﬁs%ﬁ?%b@iq?én@@ tirg starageapdas extgad pledg the exposed

s@@sg Qistﬁe baficwbgyRd Z@Cﬂny Bal Sr%bi%@%r%@ore AficRAPUL @%eHd@)%@uctor real
and 64 being paired over the active regions al ong

e%tﬁ‘@ relaHye tgIcopaifdliens igrvhidhehe p'argq?éﬁ&s ashiRmes Anliioyer apupper

s@ftte2BtHeQREVd rdgRIng! I e shewireBbd&iment, the storage nodes extend along
conduct|V|t¥ enhanC|n%ﬁho pant is | l'anted into active

ap gRirBH! D5 1deWalh Al BB Al 1e9ens- Bkl shprnrstsahe storage nodes
mé¢ exiéd oG palilpaidng the iwalls Gab aamid Nzgloh§gin0§©me embodiments,
oBRBLAZ 5 Be B ol R e S5 hL 8 TRl e g o o
eaioelg oseit Uppecantacad oot iavverregivon of the fragnent of

[0066] The gates of the transistor devices are directly over a portion of dielectric
material 14, and a portion of opening 16. Dashed lines 91 are provided in Fig. 25 to show
the direct overlap of the gate of device 90 over a portion of opening 16 and a portion of
dielectric material 14. The direct overlap of the gate over a portion of opening 16 enables
the transistor device channel region to be electrically tied with a semiconductor body
corresponding to base 12. The direct overlap of the storage node side of the gate over a

portion of dielectric material 14 can reduce, and in some embodiments eliminate, leakage
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Fig 25), and conprises three conductivel y-doped

regions (for instance, the conductivel ydoped regi ons
wQ 2q08/1@8ad 78 formed within the sem conduct or PATEUS200&059788

18 of the central active region of the fragnent of Fig

25) The conductive lines and conducti vel y-doped

di ffusion regions may together forma plurality of

transi stor devices Specifically, the conductive |ines
frammihectorpgé sedgdassicafss thmacteys dadge; amdlthubenay reduce or eliminate

gd%Q&QQE&g%g&y¥goped di ffusion regions may correspond to
S

our celdrai I regions gatedly connected to one anot her

[Q067 bughhe trahsigiat gaded may he cemdidsiédroriompiiseimpti2bin thehghown cross-
e . | o i
SR B A AP 8L SRS or o
the 0DP@INYFIdE Ofsha Rendyetieding. Ihe ampugttof dneewisli disagtiwpyaridrelectric
Aalyl | i LAl 6
880108 SO BTN 08 SOUEFEURI U EALIREHL bt
Solgigr 8a ' Rl the elrelsiRaliiedy fareyestiondvar caample, hie@naMnt of the

gadd@lidtSdifdday 8tbrield Mt MaKtises Ry BfoRdbdlies percent to about 75
source/drain regions 74 and 78 are outward of devices

pegEnhaithe Jotal iRty %8y y connected to region 76 through

[0066] gaTI%f%aﬂﬁvéfﬁ}ﬁﬁoﬁarfﬁﬁhdce%aiﬁa oSP@EhECASHY, the source/drain
0 carr 0

t.h .gat ed trol ier f t hrough . ,
it ed coniel o cale e ol v
redegi ompr@deruyakegt éomeslich Goase/@iin Fey@Ihs@gttNntoandsemiconductor

rain.reqgions 74 and 78 may be referred to as
bogzgéﬁg%%aﬁgﬂg?&%ﬁd ] The conducti vel y-doped regi ons

[0069] exTlemidneosane/draintregidres ale pbhnagitddhtb witkressi IQoNtRecdrar 124.

' j . iLen xtend to a
AL e dnea e B o e IR e T B e ff o Fomanm
arggpaci tors 100, 102, 104 and 106 are forned over base

Th . o ori )
10570] & ooy 2P ARt SpSoRRpibg et s YoRaR) IR P25 Fna gt ottt
int ppOUtTH éhaspastedgativio@d ignSe Sparificatid, fia.REdk eerogstegrion through the
cefat 81 d M (1G@MstBRcd, feRch 1061 Faf Y45 Uhkiay. 96% %Fﬁo&é-@@édo Ia}l/ong the

conductlve COﬁpOSILIOh or conblnathn 0] > ectrlca_
edge Rt iny écediayi Fiotfsshonsdharagndusiive ragigrig 54, extending down

toW&raRNdIsric IBaRSAIST etﬁ&fgetnb ieaét;é ?xf tAé firtw.o_r consi st of ?ne or
re of varjous netals, petal -containing conpositions,
1047 a]eco'%'a t 'i“v%régfﬁso%b%ab%dérﬁ%@ﬁawetw%ﬂq@i Figh 25 Inrgferring to
Figliog| stelar runitatrieg wal beldsbdrmys GOiapd hissycaesdiblnglFHigs. 1-26, where
electrically insulative conposition or conbination of
apBF@E??ically i nsul ative conpositions; and may, for
[08X 2] pl Bhe amspuct®e of Egn8T stmeskse tid abdtycall coaductansbitial 54

ex%%dﬁg%vitﬂ[q tr%rcﬁesoéimﬁéé th G ofj Il—'|8Xé§ %hd %béhl r%gtnerigll I%Ew r%rem %Qt%s of
various high-k nmaterials.

transistor devices analogously to the gates discussed above with reference to Fig. 25.
Source/drain regions 70, 72, 74, 76, 78, 80 and 82 are shown proximate such gates.

[0073] The embodiment of Fig. 27 differs from that of Fig. 25 in that the transistor gates
formed from lines 60, 62, 64 and 66 in the Fig. 27 embodiment are entirely directly over
dielectric material 14. Thus, the channel regions of the transistor devices are electrically
isolated from the body region of base 12. The transistor devices are accordingly electrically

floating devices which may be incorporated into a 0C1T memory array.
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[ 0065] The storage node material is formed into

st orage nodes 106, 108, 110, and 112. In the shown
wepmediasent , the insulative material 32 is renpvBUSING0H9788

al ong sides of the active regions 26 to expose such

sides, and the storage nodes extend al ong the exposed

sides of the active regions 26. This can provide for

nore efficient use of sem conductor real estate

[007¥At | inethe showm sinbuditrieat) sonductivel\ctiofdddeegiapatdd, dB8, 84eand 136

arg ?Jr%g bg%gthw 5haﬁﬂel%8§8rﬁs Z:%Lr h%%ﬁdl?%lve P(%gooarr%tnlré/yeb formed at any
Suﬂmle pd)cabsnn@sfage eandimat, jor ekarmnple, Is¢ thewnad blsord(f) fctrhnetlon of dielectric
mé\‘eﬁél\ﬁ dt ﬂ% &Bées&ln 4 le Fﬁ;g? h&TEntI'ﬁe c{)rjib%cﬁ\seq V\%%d re%qpns may

may ext y al ong
betcmseeltadmnd@gwemells whlcbmﬁy aeﬁrbbmretewm chaegreenni the figating

trdhe¥tdPEab Kt tnBat "Pfr%?n t A 4 Ve@regl?gilté)gsc‘so%régec} \Dlﬂﬁ the 0C1T memory

capacitors t e entirely over up
argyr f aces of the active regions. [0066] The gates of

[dd?@? tr aRsi8iRE s@rﬁé’thr‘é@%e@érﬁ)eg 'a'bg\‘/:e iy BY §lcooPREd ln?cf‘el@étromc
dielectric materi al and portion of opening 16

SYBIgEsetHqhi o MpUiers, gl Bh@“\ﬁsd%disncqiﬁgo'a% 86 show t he
[6b76ECt Figves liasraés AhemBadi®ehf of d&hpated yQyRri08. @éﬁ{duﬁiﬂ system

ortion of dielectric¢c materi 14,
o R aioBlns iP5 67 oPt eGP EEtB0 GHPR! (iRt Bikodgoara 402 o other
coﬁpﬁmldwodﬁwpeﬂaélhtﬁs abde nictisdsoat ao4. dB’MtHéaadéf’taﬂmEﬂnay carry a
ri.ca m conduct

t th
S Rend 4B shalf b 6 Praetetng Int g fle R e Gp U e 40
MemewskumagGBn&@emsmﬂeeamaﬂhﬁo@HEmo@meMsanpenﬂ1awawﬁmybe
g L A G S e QT
Fubthek tfm:memry(cmi aHey %y h¢emupled taadeadmirsuihfy reseithgatatairom the

mgrl'\b CBFPSI erl’geaé(ﬁerJSL,gsénﬁtrgad 8%@%%&81 t?eotﬁ?&edr 1'%‘? Conv W}/lgg information

transistor gates y be
betweanaempovievice d98 sad prasassaidOh: §u@‘hIS\MUdtr¢ied @xlme tpkbicky gllagram of

thé H&fﬂe%l%r@ h@’@sl%wrﬁnq:@dq@@c'iﬂ YRhIIRR o a&g s 6Re agé’re%m&mcurtry is

opposi ng side of the conducti i ne.
'”%H@iﬁ’ﬁtasdlﬂ tane Wi 'Eﬂ’?ﬁ ciisyitacislillpsbated agtéRectric mat eri al

[M?FBYP%%eé@r ﬂév@é‘@@’@ﬂrﬂ Borfeteh@tM 4 Blok¥sdonRioBlik, &Rt &sociated

of f-state | eakage nd yet not so large as to inpair
meRRY it wiline By ey corise DR o 1Te5®§rr§rséstrchées of the
twﬁﬁQM@&mﬁhgﬂheegate width directly over dlelectrlc
%ﬁ %X Q&)fronrabout 5 percent abouyt

QBB & nftesn M aecios PSR to T D0BED S, GPiay SAmerise

DRAMkhecmmrmmn@psn@@w@safmemggs@e&xmeﬂab&her mords t he
ce I‘ i ons. e cO

q:,otc} gi agé ng%ggﬁt%g 220 p ove?&od ae(%/%r@t :f?‘@ Q%aF\é‘?J Oéqanﬁt'on of an
elgndrgnic system 700. System 700 may correspond to, for example, a computer system, a
process control system, or any other system that employs a processor and associated
memory. Electronic system 700 has functional elements, including a processor 702, a
control unit 704, a memory device unit 706 and an input/output (I/O) device 708 (it is to be
understood that the system may have a plurality of processors, control units, memory
device units and/or I/O devices in various embodiments). Generally, electronic system 700

will have a native set of instructions that specify operations to be performed on data by the
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reduce, or prevent, |eakage from such source/drain
regions directly into the sem conduct or body
W@ eBa#80chdi ng to base 12. [0069] The i nner PCT/US2008/059788
source/drain regions are connected to bitlines 120,
122 and 124. Accordingly, the transistors and
capacitors of Fig. 25 nmay be incorporated into a DRAM
array. [0070] Fig. 26 shows a cross-section that is
prpeesabt 02 4ral dthatintefackorg belbeerathd ptduatsdrs0Rf the @tendty Bevice unit

7@ arihe 9 deifeePREC THE LBl B Pod kbroifigten AR Bs-bFRiet e,
DF(DWﬁSOII ?&a; theowempiyadefvica 746 hndtheRi@Q deddy 70&Imdcdrtiguolf dysling
thﬂ)u .feéyer%@ng gga%%“?nsqr%%ﬁongfto gh t&l)ed from the m?mgq device

con I ve naterl
7%@@@@%{6@ olne e ddeliicsl #tmacinaatde PRAM a0Gi Tongmbtye

stﬁ:@gﬁesoéf tﬁé‘@/p{aé BesdiB9YHoEl 9. 27 illustrates an

di nent ernatlvetothat of Fig. 25. In
W@Pér r Fitg31 & Feigplifier biegkriagsam el At eleciigniosystern 80@is Ede system

80RSn¢ISddtd llnbﬁn%%/ @J\’/Q:\é%OQWhQ%%§ bhRiAgof r‘ngﬁmog__y:lbeﬁ§ 392{\%6%53 decoder

appropri at e. %0@]1 The construction
8Q0o it fcE8S t:'rfémm FEleAN pgCess SHEHY §10, mdéwntawogrml circuitry 812

foeedr@Bith§ 9p&vatibis abhd RRGIR AP R 'cﬁ%dltWSfép trahe@bryfdedice 882 further
such materi a formgates of transistor devices
'”‘QH%‘?IS&&S‘(% Fyedity %Jﬁa a@%ﬁ"é”é?ofﬁ ) SR SAPEE $ANERrs for determining
WH@I’ﬁe&raeﬂGraotyQ:egllsgm adbw- tlﬁﬁ&ﬂcﬁ@écﬂfd@bﬁhdﬁ@b@ﬁﬁw a79igh AeshtAd non-
shown mat e suc
L TE R R L L R AR S R

cirBuifyy 825 farprdviding & I’tﬁeﬁen@mml’&ga rcirgaitre 884 r peslidifgpartilst weslline with

oufise: Py TRl Bl e IR nfi ey ges for

previding h@ﬁh@l Wliﬂegullms T(bTE sybtemt 08 csihdudetey proesssar 822, or memory
coﬁL&%Hdr?ﬁéHmé/rgaﬁ S@R@d fromthe body region of base 12.

e transistor deviCes are accordingly electrically
(G083 ht i hige Aeviotedevids 8R raegivaseontiesigratsetasal thertroceas@ @R over

wifi Q¥ Mel%ﬂﬁﬁ)én[llggg ‘H'hé r‘?lanlagy ﬁ/&%fgg@@scggqg QUore _dl_%,tg WhICh is

conducti vel y-doped regi on 4 and
a@%ﬁsﬁéd'adé?]b%ﬂ% ﬁtH@Sb%ﬁw@i‘éhe @g@%ﬁs&zsgrcmer@@wmtce@& may

indI @@ m/smrmdw rﬁ@ﬁw@t@ém.@ew ﬁ%‘t%&@lo%sm%ﬁ%%&/@g
for exanpl e ornmed prior to

(BB e TEAVasfoub RlscBUls PEITES Y B 1A CaEdm b g pogsmsocessing

unii$ aijj@v@:ﬁ ofrb @hglelsemibnductdhéniss, amBléet ioiebycetAB 88m AR Eicaith time
conductive we|ls which may assist in

consi dere
bepa‘%g ﬁ‘? RGBS B 8\’? PHAOW|954EFRY transi stors above
[00B8I Tie sleteynid BEwOS @ay Bd 1sR)in hadneoras®aaiea! ®@Ficdidiilers, power

mgda?esogolmmnﬁlggtl% modems, processor modules, and application-specific modules,
and may include multilayer, multichip modules.

[0084]  The electronic systems may be any of a broad range of systems, such as
clocks, televisions, cell phones, personal computers, automobiles, industrial control

systems, aircraft, etc.
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array. [0075] The various structures described above
may be incorporated into electronic systens, such as
w@eopnssrs, cell phones, clocks, cars, planes,PEL/UsS2008/059788
[0076] Fig. 28 illustrates an enbodi nent of a conputer
syst eafd8. Conputer system 400 includes a nmonitor 401
or other communi cation out put device, a keyboard 402
or other doemliimeati on i nput device, and a not herboard
404. Mot herboard 404 may carry a mcroprocessor 406 or
ot her data processing unit, and at | east one nenory
devi ce 408. Menory device 408 may conprise an array of
menorly celA ®eth@AdcaRBing:r ay nmay be coupled Wit h
addr essin f I
celle it @i@éﬁ?l'g%%ﬂlﬁ&?%tﬁﬁ&%ﬁ%ﬁgﬁg dr%ﬂinﬁ ﬁ%d n?;qﬂgrre%rough
be coupl edortinga seaifopdvagen mategal mamamela@ttlanfarteml tafm@dlrectly
g& qug@é&%C;@Emgpgﬁ§SS|ng and read circuitry may be
i ze or conveying i nformati on between nenory
devi ce 408orantd pireosistovhavitba gsigcdyver the $amisendacied material and a
cﬁ%eﬂé@%ﬁ hrﬁm e‘?rﬁnoér*b%c@ﬁ%%rpa? F]&leréme ${OWRere é:t I(gasta
suc dlagran1 t reSS|n circui 'S
pprltllougﬁ H@ttwszﬁor@ﬁ@ anfichaneelregi@naire overtthg opgning.
illustrated as 412. [0077] Processor device 406 may
correspond to a processor nodule, and associ ated
menory utilized with the nodul e may conpri se DRAM or
OC1T nenory structures of the types descri bed above.
[0078] Merfbey"RiBOA ekclaos! wagretbatl e’y ghauttad“ache asglyvidth of the
trARSlstbegatdglov@¥hs GiBRGireenddEvMyl or OCLT nmenory
structures of the types descri bed above. [0079] Fig.
30 illustrates a sinplified block diagram of a
hi gh-1 evel organi zation of an el ectronic system 700.

Systgm 70Q rxeihol @ FesRRNHsdricoh RIctBARN R0 GRREing!
system a _process control system or any ot her system

that enpl &8 %H@t@égwafsﬁa' Y85 B &ir < SBAGRRAYAtYr, material;

El ect r oni gorfinsd 6588 dxasndingnBidugRahe §|le%@ﬁ|6tr§atenal
|nclud|ng a processor 702, a control wunit

704
menory de @ EWYRSECoPgEeRttPrIHCIORpGHeTBLPRIthY @'P@Y”'C material and

wﬂﬁ%'tl@@oﬁ&ﬁn@d and cﬁr@ct%nté&d@/ﬁﬁﬂ%oﬁjrsié@ﬁlcéﬂb%c:ﬁ)y%a@éﬂa‘my
have a plura It $rocessors control units,

devi ce uniq8nh P&PC FeRIconchistar Majerial g pedestals, the)F/’edGStals

b&RE albEfl-Sne clrRRBbAdrite WithaRé bpémﬁ%@éﬁa em 700 wil |
have a native set of instructions that sge0|f

oper at i on&PTHDENGEFY S IES O¥er tBaPdeale REPreceEgRben7igonductor

nfshaD tWireih RBEH atthie @BEJRELYBES it Qe PAERS S Yortithdf thd@electric

nmenp ry devi ce unit
material.

4. The method of claim 3 wherein each of the conductive lines is entirely

over the dielectric material.

5. The method of claim 3 further comprising reducing a width of the

pedestals.
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706 and the 1/0O device 708. The control unit 704

coordi nates all operations of the processor 702, the
woreemnysdevi ce 706 and the 1/ 0 device 708 by PCT/US2008/059788

continuously cycling through a set of operations that

causg i nsty Melian r nory

devi ce 706 a%d ogxzfcéljlﬁler@ea EP%HO%QNS Q:g}eﬂt\?l 588?06 may

i ncl ude DiREMiRG a(D(§1¢Ieha@tft<>‘rryat§tlalumaeuaélsst@ennd@equ;@re*saterial;

descr i bed jahayq (0RRD Tl

di agram of ﬁ] ectr onlhlgFégglg rﬁat%%ﬁo eg@irﬁdgm é%lg%%hhrough
thenfty BW%‘@C'@C nmmrw tolibeifics semzsqnldmtohm@temal array of

menory cely

circuitry Q%SEQQﬂmﬁﬁﬁ{gﬁ%éggggﬂggﬁﬁgéﬂfégﬁlggead? Py gonductor
mederiat overdhe paiterngd 8$2dr9®|ctr@mtsoallandgwlwmematQpenmgs andiin direct

t he nenory device 802
#ﬁrgztﬁh\'(gﬁw%gglfﬂ%g@%ghae%{mg%étg”%—lfry 816, and sensors 820,
such as cupeattemingdbasesandfssmictetdecior martglahmm heluraity of active

TR bl Sy AU DS S LS
opéniog;r at ed power circuitry 816 i ncI udes power supply
t e
3'0{ fglger ycf:(?rﬁgrlﬁ gécroﬁggf ctt‘ﬁ:gr%?f;e\??al nngHa %Jtllge ?eq;\ﬁsd;{n%qﬁ%lrect
cowtaet vt tgeé,lrstcjlqimlqmytesgle for provi ding a second

\Wor dlt: Pﬁew\?\n{t%}ﬁ% tﬁ§§ec qthe%&ﬁ %Eg%%otrﬂ QII;I ééutglgdmg

a bi ses he sy s al'so
trpi@l@ﬁi\e@@@ecmdlek@ctnmmw@al @Dtmerfmt!mleﬁm rmteamr y
accessi ngfoanQnggﬂ'r (J?\%U Més %Wnctﬁ gg@nl sct?ﬁayg)aend through the
cont r ol S|gnal rom-t processor % r wring
seasngldi¢lecitic owtériahederdhn @amﬂfdhy cdeguative 8O is @varsa;dieasma portion

o§%8%%¥%ﬁ%§ﬂ%@hﬁﬂmb? accessed via I/Olines. At |east

rocessor 822 or nenory device 802 may
i ncl ude DWBOWHMGUMEWGWWQ:@WIHMthemcmq)wiconductor

n‘%ﬁif&{)éﬁﬁg a@p\%\’t g gng(?c?%}m%ﬁdﬁfcﬁﬁ/&g;bg)pgh €& 5%191@ Yh%t £i%e

abrica I'n single- cessing units
regionsy eachoel the siungiteofsastiye mydusthewingHit peast twoorfdes consiuctively-
e conmuni cation tinme between the processor
dé&%yﬁﬁgkgbnnry devi ce(s). [0083] The electronic
syst ens niymie capeditorn, wiareinya stoige ewde dbal leastdneweths,

%gﬁ@sr@gfélcﬁﬁal F}F M &b&%th%?léégggﬁgso C}H% ggﬁcﬁﬁﬂv ¥rg)o/ped regions

and a . ation spec I C ND
ofi afdéasd enenaf thelpdyrelity ohradtive cegipnsradd| es. [0084] The

el ectroni g, Frﬁn"‘gt SBnTBINRRIA R WhePRdcERME oPlhe second

systenst sSuc
conductive lines is electrically coupled with an other one of the at least two conductively-

doped regions of the at least one of the plurality of active regions.

7. The method of claim 6 wherein the at least one of the conductively-doped

regions electrically coupled to the storage node is over the first dielectric material.

8. The method of claim 7 wherein the other of the at least two conductively-

doped regions is over one of the openings.
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cl ocks, televisions, cell phones, personal conputers,

aut onobi l es, industrial control systens, aircraft,
WE@L@sT8rdS | /we claim 1. A nethod, conpri si NBCT/US2008/059788

form ng dielectric material having an opening

ext erdi ng 'I{htéerﬁé’thb(ﬁ Bf-‘(gg‘lm & YhBIRY R fﬁ&'ﬁnﬁ%&g Qémlconductor

material over the dielectric materi al i rect

medeliahs EorpEsegneneasystalinegitieani al : and forming a

transi stor having a gate over the sem conductor

mat eri al and a channel region within the sem conductor

material under the gate, wherein at |east a portion of

the tlPansiAsmginogal TG 2 FRIAISENAYGHR]] GORSIEYGHOB\RIMRATISING:

openi ng. gormlﬂgawm r%gte‘ﬁbl%\f@r%f%%’éﬁh&m@ﬁctbﬁﬁ%j&enal

about 25% of a total wdth of the transistor gate Is

over the dREPEHISthe diptgcdiq mpterigl to famirar Rpenied eXtendine grough
i SFELERMMENS and WG dcAifleorkERS Ir2kdGy, oM ng a

dielectric material over a first sem conductor

mat eri al ; aft6F patRINIBPEE ¢19'§Cfé%mgrlaig‘0tfhlﬂﬁ_@@Iﬁ%C@mFéSGmICOHdUCtOY
nHi &l € é)ktgncﬂTB\t/&rtl’w@battérf’?édml@%cﬁlosfﬁgtgﬁ? g& %ﬁ@ﬂ&‘ #trBligh the

material over the dielectric materi w thin tw%
OBR/ENY AQY IadEPTt ACIRGMG the ﬁtSééemwpﬂﬁuthem@terI@It and

sem condugdafindBtahighr gét@%ﬁbﬁ&té&@y ﬁ\%%@%ind semiconductor

sem conductor material into pedestals, pedest a
MséeriRy gt teasha-resioprae tft%tf&wrﬁ?ém@@nwdtrﬁotlyrwebm@maﬁgmed
grnkidongigag) conductive [ines over the pedestals of the

second sem conductor material, wherein each of the

conductive lines is over at |east a portion of the
dielectric material. 4. The method of claim3 wherein
each of the conductive lines is entirely over the

dl el agt ri gheah&nb@bt cidm ThehsRIMAdefreGlortHg t?ara‘stélférfg%ie is
nﬁrl sing reducing a width of the pedestals.6.

Qyebierdelastig Metstdhory array, conpri sing: form ng
a first dielectric material over a first sem conductor
mat eri al ;

12. The method of claim 10 wherein the transistor gate has a width, wherein
a portion of the transistor gate width is directly over the dielectric material, wherein
another portion of the transistor gate width is directly over the opening, and wherein the
portion of the transistor gate width over the dielectric material is at least about 25% of

the overall transistor gate width.

13. The method of claim 10 wherein the first and second semiconductor

materials comprise silicon.

14. The method of claim 10 wherein the first and second semiconductor

materials comprise monocrystalline silicon.
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patterning the first dielectric material to form
openi ngs extending through the first dielectric

woredosn#miic to the first sem conductor naterial ; PEr/U82008/059788
patterning the first dielectric material, formng
Secongd SerfOnguel %f CIQ'@Q ¢4 M\lere%’ e J@]Setﬁ@%%rf&?%%b(&% silicon
dielectric material an hi'n the openi ngs
dnxidect contact with the fi rst sem conduct or rraterl al ;
patterni ng the second sem conductor material into a
plurality of active regions, the active regions being
over and in one-to-one correspondence with the

openi ngs; form ng second dielectric material over the

act i V& r edingraetand of flaign | @ whetaihtoantnoiie Reaone semiegnductor
n%t@ﬂn&%bﬁn‘pﬂsé@érﬁfa&@hy gMﬁgffh@'s@gorﬁd@erﬁle&%lgtcﬁi InRdt&&d o the first
mat eri al form openi ngs” extendi ng through the second
SQF@%@F‘FtPEmﬁﬁ'Qh al tothe first dielectric material;
formng first conductive lines within the openings

that extend through the second dielectric material,

wherei n each of the conductive lines is over at |east

a portion of the first dielectric material; inplanting
condddt i vikhp- r@ﬂﬁ%e Agmybpamiher GRrBPHsg loEBiHAE Pair of source/drain

rE@OM LRGN ele0secdhY eeintlon@fictdMBarGhi MEopREING FRids®f tfY Mnsistor
ed re ions within the active regions,

conducti vel

galec AN Qaieﬂb)/ C&”U?%IP‘?E%/ ¥t 2P BrUgg e tfravi ng at

| east two of the conductivel ydoped regions; form ng
capacitors, wherein a storage node of at Ieast one of

t he capaci tors is electrically connected with at | east
one con regions of at |east

of R pi drarmeSapt St §ERFagt S hehe ShowniES huciiia nd
soonedidedin vegibnsnew, a @DET aigmay cklieast one of the second
conductive lines is electrically coupled with an other
one of the at |east two conductivel ydoped regi ons of

the at | east one of the plurality of active regions.

7. The method of claim®6 wherein the at | east one of

t he déndudthevettiodopdainr Egiucthsr edrewtsirigcfatrhiyig @aapheitbrtetectrically

CI)ITQ?%(?IENEF %QS op%% ohis‘ce?a/rgm r&&%né ' forml% g%ltllne electrically coupled

with the other of the source/drain regions; and wherein the source/drain region coupled

to the capacitor is directly over the patterned dielectric material.

20. The method of claim 19 wherein the source/drain region coupled to the

bitline is not directly over the patterned dielectric material.
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8. The nethod of claim7 wherein the other of the at

| east two conductivel ydoped regions is over one of the
wWop@silagse 9. The met hod of claim6 wherein theP€T/IS1008/059788

and second sem conductor materials conprise

monogy yst alhsMed $f folhMg:a é&mc&d&’édﬂ‘égnﬁfuc&&{ r@oﬂﬂ)rl@mg

seni conduct or construction, conprising: fornming

di el ect ri &rfEtde rilaleowéﬁatﬁrlahqvgta@@&ﬁ@r@mquﬁ@r matenal

mat er i al; ol @it diclddficth R ki BHeA Rl odddlRlifough th

an openi ng effe%dlndet rltg;ugcﬁ'Je e J?e giﬁb%%%ate{@a ougnhthe
digiggtricanatRBalf j r st semi conductor material; after

patternin r ,

Qﬁérl"p%t@rr%%?ﬁte difebRt Ridt@ o f&ﬂﬂﬁ@egge@or‘?oe%éeﬁﬂgonductor

sen conduct or nat er to extend over the patter
meiesiabiotextencheites teatatientd Gelestrie mptertal eug e eXendihepidhghe

sna |F1%‘|:r c%ﬂ%?%t%ﬁ&w&i@erﬁlb&ﬁﬁc@? ma@é%ré‘?u“ or
“irat e formng a transistor gate supported by
t he seconaaté@mn@dh@a@qmﬂ seatieandadtor matariebisto pedsstals, dre
t
P DB TR o or b RBL R R ot Bh g of e
pqdpsmmiuldmrse@ﬁmd senigopducterenateda svikinothe gaceings and second
I T h

S olor R e B RS AR BT mat ne fenlFk,

wher ei n afqigind emdagtivenines pxliesdisg @_progath@ pedgstals ef the second
sé]lhlrcgﬁadoyor(mz?[@rlzglhﬁ%e %bﬁ!}l&ﬁ&/é 'nﬁeé@é iflg ﬂr}g\(f}-%f ﬁ*e%t@&\%chf bver the

portion o he transistor gate w Pect ove
p@d@ét%%@«mdwgmp@ﬁ@g\ﬁﬁ@@r& %‘thﬂen@m bétwehe the aw@sﬁl@rat least

I |

PR M et GP B R SRR L Bl E gherial

The nethod of claim 10 wherein the first and second

sem conductor materials conprise silicon. 14. The

nmet hod of claim 10 wherein the first and second

sem Q@ndUch@Fnéﬂ%o%f'c?dlr% @Wrbﬁ%é@@%@@hé\bé iM8ross-sectional
silicon.15. The method of claim 14 wherein the

Vg elwocqrrcginge d8sicar actorpricswhersin the st apgreris of the. compctive

lif@Bthehadiotd '@a'e%ﬁ-@nd"@l%h&'af‘leﬁ@trﬂ'ﬂrﬂgwstd?ﬁwesﬁfb%osmg sides.
sem conductor nmaterial Conprises epitaxially grow ng

the second sem conductor material fromthe first

23. The method of claim 21 wherein an entirety of the first segments of the

conductive lines are directly over the dielectric material.

24. The method of claim 21 wherein only portions of the first segments of the

conductive lines are directly over the dielectric material.

25. The method of claim 21 wherein the pedestals are patterned to have a
first width; and further comprising, prior to forming the conductive lines, etching the
second semiconductor material of the pedestals to reduce the widths of the at least

some regions of the pedestals to a second width.
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sem conductor material. 17 . The nethod of claim10
further conprising formng a pair of source/drain

wOo e@Boss76v t hi n the second sem conduct or mnat er PEI/US2IV08/059788
opposi ng sides of the transistor gate, and gatedly
connggt edAtrﬁetﬂB§ of"‘f&%m%ra rtt'IBFn%'t#ga’ré)h%Ol% Flﬁng 18 . The
nmet hod of claim 17 tfurther conprisin ncor por ati ng
the gate HHoNrgpuiickligleglrie maigiigmyel afiist aerpCoTdyntorongterial;
cel I. 19. gﬁ&nﬁﬁﬁtﬂh@ﬂrs%le@cﬁfc %tgrlél% ?4?#1&@ gﬂaF@w Sidpd ngs

fOfH]ﬂgFa capacitor [ ectrica cou
extpdigg @wfdfﬂﬂauflﬁstﬁ@gb@%mmamﬁlal mdhwnﬁgsaﬂbpwwqh@" materlal

el ectri cabjy CoUR; ﬁéjth‘@'fﬁ% o\ﬁ\ﬂ@ct% Fh%'f ﬁf fcgrprﬁnge?%pond semiconductor

source/dral n regi ons; an erein sourc
metajiabever digpPaiteroes ﬁrﬁbdlel@p@@urmajenal@nduerx@@ﬂlng vaihgsT thetppenings to
0. The nethod of claim
dlﬁlméﬁg?ﬁq%ﬁtﬁ%ﬁcggp@étgﬂrﬁyregalizon coupled to the
bi tline i patsningitheszdopdeeaicandyctpamatariabidtodd plueddity ofcactive
e@ﬁ)tn é?clh egcthre ré%;n&?éﬁ@ﬁjdn% an%Emoﬂg oﬁth%?d;ﬂeﬁﬁ’@g“m or
onstruction, nprising? formng a di
mat eri al W@rngaﬁefopn@ﬂleéﬁ@mmﬁfewtqyer amd betivabn the active regions,

th@%tet:&’; HIQQCLQ%Q %‘é&v&ée‘h HBGES \}ear] n’gtoﬂsfbg{ @irggfr‘%irt%gﬁtact with the

exten rou el ectri ¢ ter
f”ﬁh‘ﬂ'ﬁ'@ﬁﬁﬁ'ﬁrﬁ@ewm d| eI ectric material, forming a second

seni ConduBét@é'rmﬁg fwb@és |91|ﬁﬁ¥ee§é%898ﬁfeletcnﬁ rﬁﬁtfeehglr ﬁw%qrenches

di el ectric mat and to exten rou
exderringhaeope e astve o PﬁerﬁfeerfthSEX’@e@ﬂg @nmﬁenerdual of the
adlRLGE4ighs: patterning the second sem conductor nateri al
mto% dsestals t he pedestal s being in one-to-one
corres pon@émtf@ wirdinestethypiwitregshed, it wordilings loging haired across

mHﬁQ@éF @Fltﬁe b@tﬁ/jeurg% BQS,%%Q%H’(SS& gﬂ&%%ﬁ&%veﬁ‘i&éét% regd?ns

hin the openi S and secon sem conduct or nat
Cczﬁ%pomqﬂ@g t Téfll@('ﬁt@rl gﬁtqfﬁattf@rﬁr@tls'mrcgatmm@nnm@ommdlmggy over the

ﬂrengeltaeﬁ,mm ﬁé?@ﬂa%wg gk | ﬁqért%%ﬂ& swgenp%vawhgfogem?ﬁ

estal s o t he seco conduct or nmater
conduct i vienplantieg coonpativiy-aghericingtdopegineiot the dpe@tt $gyiconductor

meé‘ﬁEl (gl'iﬁe Q@ﬂ@srbgbﬁs i pﬁBHﬂ%)a?&H%&ﬁ%ﬁQ@uﬁ%@c@&é regions,

exten estals porti
thiagesquireesdraiseigaions bebyeifprgneagi widin Iryhvwlu@r active regionsonedf the three

scﬁfr@é/@r%“r‘e lo'r@to?éﬁ mdrvm%% adiRe rBBbR 86ingTa s%la?éd%(furge/dram region

wher ei n t e pe dest a ave, I n cross-sect
between the paired wordlines associated with the individual active region, the remaining

two of the three source/drain regions being outer source/drain regions on opposing
sides of the wordlines from the shared source/drain region;

forming capacitors in electrical connection with the outer source/drain
regions; and

forming bitlines in electrical connection with the shared source/drain

regions.

27. The method of claim 26 wherein the outer source/drain regions are

directly over the first dielectric material.
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view, two opposing sides and a top; and wherein the
first segnents of the conductive |lines extend al ong
wo b@stigns7and al ong at | east portions of the tweCT/US2008/059788
opposi ng sides. 23. The nethod of claim2 1 wherein an
entipgly Ghelii@indd BQIalﬁ@Qﬁﬁﬂér%mOtﬁeH?%r Q&ngéﬂFélN?edlér{%ea?e
are directly over the dielectric materi al
diseatiyGyebthedranifg®: 1 wherein only portions of the f| rst
segnents of the conductive lines are directly over the
dielectric material. 25. The nethod of claim2 1
wherein the pedestals are patterned to have a first
wi dth; and further conprising, prior to formng the

cond@dt i vaNPiMRIEod g diMRP Wherekdhs fitst aadseeriaMisonductor
niaBdrRld &dmsHsetrhénRedesia! siidog. reduce the widths of the

at | east sone regions of the pedestals to a second

wi dth. 26. A nmethod of formng a nenory array,
conprising: formng a first dielectric material over a
first sem conductor material; patterning the first

di el got ri Thewi@nodbi dOmf 15 Whéepl tHe alst bivid 8écoRIgiRI@Shductor
exte ding. through the first dielectric material to the
maer %ﬁﬁ%SEBQHB QBYSIHERLPIISA™ after patterning the

first dielectric material, form ng second

sem conductor material over the patterned first

di el ectric rrat eri al and extending within the openings

to direct a onduct or

pat t Bt nd e AEMEEY G SBHaT s FATRREb Pl T e e ateriai
c@hpiisa sntopnoﬁmdmet.l ve regions, each active region

ext endi ng around one of the openings; formng second
dielectric material over and between the active

regions, the second dielectric material between the

active regions being in direct contact with the first

di el 82t ri dhemeathochdf,claianitewimiraig the Grst hied sedanklidielediec materials

c&%ﬁﬁ%ﬂmﬂhﬁ#&&%&éc mat eri al , the trenches extending

across the active regions, paired trenches extending
across individual of the active regions; formng
wordlines within the trenches, the wordlines being
paired across individual of the active regions,

segngyts §fe mhcyw&%llélﬁ% WN&BlnttH(?fcﬁmH tﬁe rtl%ﬂbr%%swnhm the

correspondl ng to transi stor gat es, transi st or

seyend slisiesiiqgapviat plehes Bireuabtthy sqs‘p@gi ddeﬁ@otnc material to expose three

sides of the active regions within the trenches, and further comprising forming the

wordlines to extend along the three sides of the active regions.

34. The method of claim 26 wherein the forming the trenches within the
second dielectric material etches through the second dielectric material to expose
saddle regions of the active regions, the saddle regions comprising three sides of the
active regions exposed within the trenches, and further comprising:

exposing the saddle regions of the second semiconductor material to an
etch to reduce widths of the saddle regions; and
after reducing the widths, forming the wordlines to extend along the three

sides of the saddle regions.
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first dielectric material and having other portions
directly over the openings; inplanting
W@ orvdesire/i t y- enhanci ng dopant i nto the secondPCT/US2008/059788
sem conductor material of the active regions to form
sour gg/ dr gig nnagwasolénm;m mrth&ecowrls .regions, three
source/drain regions being forned W tHin individual
active redfBRYNg seree of therrecentt dielestiigraaipdal diom belyeensctive
rédfiorRNoicRPbad dy&d of"?}ﬁé bb’tﬁ/e re |'0F?ﬁ @i ng a shared
source/drain re bet wee pai red wordlines
associ at eéprmlrngqt Wép@%@rs/ﬁom@mpr'aetstqmer eqflesnin dire contact with
tHeSPR 06 LR GEqibRe three source/drain regions being
out er source/g[ ?n regi ons on opposing sides of the
wordlines fromthe shared source/drain region; formng
capacitors in electrical connection with the outer
sour g/ dr & Reth8dloPRemirdmbRLA A%PbbbR&S
el ectri cal cgnne((:)tl oryrqm\% trﬁ thg} sha$ed Eour%e/ drain .
regi ons. Sorminghafirskdigtegtrermateaal raveea firse sernigondcterunaterial;
sour ce/ dr 3hilehRQitROR aa%le@{feﬁétbaf QY frmt D BIubifySdr openi
di el ectri ? mat g%l al . 28.. herC.rret ho%l _oﬁgr?l _a?rlﬁ ZIf%oganinﬁs
extpeding %@U%Wﬁé@td#%@%“? dgtepaktoghe figh perpicppdupi@rmataeal;
openi ngs. f&%lngT%oH@‘é@t‘HQ:o%u&é@hgﬂegg NarTR edéttbn%dfffr&%electno

and second sem conductor nmmteri al npris
MRt G AYS ©4ENdiRg Wihinjtee apersags ww@eﬁf@t mxﬂac&ﬁhecﬂlraﬁ $Angigonductor
maheigi n the first and second semiconductor materials
consi st of nonocrystalline silicon. 3 1. The net hod of
cl ai m 26 WRAkereing theseqand semigaandyelebmatatibinisca piugality of active

r siret hod of
e R R G B SR L

mat er i al sfEHY sacopd digiqctricgnatgriahaveeandBetwene thaeadiyd regions,
th@fseebdd MekBinthBAiela Heh/@eefnotﬁg‘aeﬂlet rlé iohb %@fﬁg@ﬁ d\{’écf1 tRbftact with the

the second dielectric materi al etc es th
firsedipiegtrigiredtedali i c material to expose three sides of

the acti v #&gingRtenthddithit i §ero%ﬁ‘(9:aféﬁactrﬁ:35:1a HAL B trenches
nd al ong the

conprising formng the wordlines to exte - h
extandag arrges thefadtive regql;qr]s\,@alfegcbtr@wges extending across Individual of the

active regions; and

forming conductive lines within the trenches, the conductive lines being
paired across the individual of the active regions, segments of the conductive lines over
the active regions corresponding to transistor gates and being entirely directly over the

first dielectric material.

37. The method of claim 36 further comprising forming conductive regions
under the first dielectric material and directly beneath the transistor gates, with the
conductive regions being configured to assist in retaining charge within the transistor

gates.
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34. The nethod of claim 26 wherein the formng the
trenches within the second dielectric material etches
wa boosgls7¢ he second dielectric material to expPGEUS2008/059788
saddl e regions of the active regions, the saddle
regi @gs Cem'@rnh&h&ﬂoft@élﬁ%"ﬁwggr%lnotﬁetcgﬁdtﬁ,‘ﬁ(/é cgrfsgdrg'aénducnvely-

exposed within the trenches, and further conprisi
d@&%fﬁgmsm&%faatcﬁe@@wu@m meferighe second

sem conductor material to an etch to reduce w dths of
t he saddl e regions; and after reducing the w dths,
form ng the wordlines to extend along the three sides
of t R saddiIPRUGIRS COBSITUTHRN. REIREEINET cl ai m 26

further cg@amle%rfagctor mpéﬂaneaﬁ@g@ bake bR pSGsRNd each of the
dielectric material from between active reg| ons

Pedgsiale Naying § vadertrRgioniniog thedyassribrougha@ ragiomen geqcma
capaci t or g di@e&R8 FHa'teSr%I é\t/é?rtﬁegﬁa%oqj@esdlblrécf#lbrn?ﬁénﬁ%gfng;‘btetween
with the sides of the active regions .

theglige g IR naehtieyresesials ansdhp brse. mgd Hagingiamgniags ihresein through

wHICBHRE hadGwdrBrbbh&b m%redéstsvsrp%%s i conduct or
material; patterning t first dielectric material to

forma pI uﬁﬁ$'ﬁtpy9@i}98 éﬁﬁﬁerﬁg@e wiges relliens effinebedestais each of the
trhhdistbr 9&‘1@4‘; B&ViRd GidRS SHeRdin bPIeh B850k bBthe SRIHE %Pﬁj]\éq;aﬂrslstor gates

material; form ng second sem conductor material over
akerfvep e delReidcmatenaldi el ectric material and extending
within the openings to directly contact the first
sem conductor material; patterning the second

sem conductor material into a plurality of active
regi ons, ﬁ_gch active real on_extendi ng around one of

the OPeni NS COPBIUTAYOERIBNS WIECELFcpeHRE® Aiea3ubsipatially

elapitab efveeirrdih ehealidel RgiR8idd b pddetafLeaRd BERh ek dIptical
mat er i aﬁl bet ween the active rl%ﬂl ons being . in direct

oshpeielRs haf Rerqynddpe guigtart Y@”'Pr%&aéPP%T'”gspat t erni ng
trenches within the second dielectric material, the
trenches extendi ng across the active regions, paired
trenches extendi ng across individual of the active

regi ons; d , . ) . .
9 21”1 ?He construction of claim 39 wherein the semiconductor material

comprises a common composition throughout the base and the pedestals.

42. A semiconductor construction, comprising:

a semiconductor material having a base and a plurality of pedestals
extending upwardly from the base, the pedestals comprising wide upper regions joining
the base through narrow stems;

a dielectric material over the base, the dielectric material being between
the wide upper regions and the base, and having openings therein through which the
stems pass; and

transistor gates within the wide upper regions, individual transistor gates

having widths and having at least 25% of the widths directly over the dielectric material.
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form ng conductive lines wwthin the trenches, the
conductive lines being paired across the individual of
W0 b@sadsirese regi ons, segnents of the conducti VRCT/USm88/059788
over the active regions corresponding to transistor
gat egzand T*P\%'d&ﬁsl‘?urgnbﬁ %k b,‘la?r'\ ﬁ@Wh'eVenQMﬁarstérhg afd :Etﬁvtstantlally elliptical
dielectric materi al . The method of claim3
afngtanieqrizeBidherioss ﬁ@ctroar ﬁmdwgh%r@ﬁu&h@w%um@jup@rt@na pHEe pedestals
hbfshibstSitially BHiStdar b@teﬂ@érﬁfh‘eﬁés e s dBithy sQ@é?ﬁﬁfahy Elgtical
transistor gates, with the conductive regions being
he BT o es-sestians &f the Sieﬁn retaining charge within the
transi stor gates. 38 The nethod of claim 37 wherein the
conductive regions are conductivel ydoped regi ons of
the first sem conductor material 39 A sem conductor
constructi_on nprising a sem conductor materia

havi #§- a H@@éoaﬁfal%@a@&%arMZ PRERIbihe rdipuiesioamaterial
cBp s AcHhARh coBBoSRoh Hrildhaut the Haas ant MOy sBys.
narrower region, a dielectric material over the base,
the dielectric material being between the w der

regi ons of the pedestals and the base, and havi ng
openi ngs therein through which the narrower regi ons of
t hg medesna;le&opaﬁmoa@dolbrnamlg Wdibagin E@}@%lﬁﬂid@@@ﬂha@’@l
wi der regions edest al s, ch o e transistor
cfapRtetRone g areRarasRodins Bosh TskbporopRas

wi dt hs of the transistor gates are over the dielectric
material. 40 The construction of claim 39 wherein the
openi ngs are substantially elliptical, and wherein the
MAder regi t he est S have su ntial

el Ii pPi ca|T%8l5’t°§‘§”“C“ % Fi'ed %’VhSEe'” C@%ﬁ%”‘f figterial comprises
sticbrstiantieal | y elllptlcal openings 4 1 The construction
of claim 39 wherein the sem conductor materi al

conpri ses a conmon conposition throughout the base and
the pedestals 42 A sem conductor construction,
conprising a sem conductor material having a base and
a pl éral i threcbnplegdst af gaiox¢2ntierain theviadidbyal fgaten araentirely
oPBE obPRARIES RGP 1 1o Wi de upper Tegi ons

JOI ase rough narrow stens,

48. The construction of claim 47 further comprising conductive regions
beneath he dielectric material and directly beneath the gates, the conductive regions

being configured to assist in retaining charge on the gates.

49. The construction of claim 47 further comprising conductively-doped
regions within the semiconductor material base and directly beneath the gates, the

conductively-doped regions being configured to assist in retaining charge on the gates.
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a dielectric material over the base, the dielectric
mat eri al bei ng between the w de upper regions and the
whame/14@nel havi ng openi ngs therein through whi P¢T/UR®08/059788
stens pass, and transistor gates within the w de upper
regi ofts, i1l sndtadtioh!R Bk U AR thd AU RBaMEAE I Ga R Whiy
havi ng at |east 25% of the wdths directly over the
POrENSATEF Yy ouer €1 diplggtritiratensandavieehasipogtions giragtly over the
Blhgkn the stenms are substantially elliptical along a
hori zontal cross-section, and wherein the w de upper
portions of the pedestals have substantially
el liptical outer peripheries that surround the
substantially elliptical horizontal cross-section of
the sgiem 4¢heldipstOaRN I elairf B0 ®lirtrfdr 3bMpALnYREIF €65 JufR/drain
sem conductor material conprises a common composition
"eHPBYYHBNENS Hisledhper ragiPnernb theetrsisqdiicts mppigrial on opposing sides

of estraiedibrguted afl Wh@‘r#t%u%e?ﬂrbﬂere?igﬂi 60REYELAN pairs are
mat eri al conprises nonocrystalline silicon throughout
e

geirdpewesied 1o Rae paelast tiraudhehe Kandgasgdta oeiwaend
claim 42 wherein the dielectric material conprises
silicon dioxide 47 The construction of claim42

wherein the individual gates are entirely directly

over the dielectric material 48 The construction o _

cl ai 5247 ﬁd]ﬂt‘%?é‘ﬁ”%'ﬁﬁﬂ% Q(aﬁ‘@ 5&2%1?69?@‘8”?'@%?@hﬁalﬁéﬁ{?‘;ﬁgﬁlc'torsi

tﬁkﬁirﬂ!i\,ﬁiﬁcbéifscof@bﬁ_ékﬁiéing@@orﬁﬁ @cﬁﬁ;]gr!synd&aigfecﬁtthe bh\@cgatmpiegions
.cqnductive. regi o el ng configured to assist in

eﬁeé:?%qaﬂy ﬁ%“%%%Wﬁ%o'gﬁoFﬁg C@B?Cg@rsw The construction of

claim47 further conprising conductivel y-doped regi ons

within the sem conductor material base and directly

beneath the gates, the conductivel y-doped regi ons

bei ng configured to assist in retaining charge on the

gat es50. The construction of claim42 wherein the

i ndi vi dual gates have only portions directly over the

dielectric material, and have other portions directly

over the openings. 5 1. The construction of claim50

further conprising pairs of source/drain regions

within the w de upper regions of the sem conductor

mat eri al on opposing sides of the transistor gates,

and wherein the source/drain regions of individua

pairs are

m.
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gatedly connected to one another through the

transi stor gate between them 52. The construction of
web@sm®B7d further conprising a plurality of PCT/US2008/059788

capacitors, the individual pairs of source/drain

regi eps cmm@bmcw}%oﬁétr&cm@n S&#rﬁpﬁ%(n@f ai n regions

electrically coupled one of the Capacitors.53. A

sem condué‘t%ﬁm'@@?@@%mqt%ﬁ' hgwhpeibsisagnd & plurality of pedestals

e§%ﬁh%gn®%kw fromiRE babe NRY hBdkstal9BSBp AN é‘ct%%@hhé Mining the

gg estal s” extending upwardly fromthe base

baeeidyeudhsnariapetedishg acti ve regi ons joi ning the base

through naydigwcsit &eridt otk &h8 Bhbé: Ghd BRI R mMLRAI IR between

base; the dielectric material being between the active

thegFlyasegians anbihedese. alsthaving orpnblsenierg thipsgbiwhich the stems

phBg:ough which the stems pass; wordlines extending

across the active regions, the wordlines being paired _

across t havaraligieviediparingracrors the epiiMe reaighe ke werdjnenbeing paired

a@losh B MR RILENGSHO¥& Ve rgﬁo%téeﬁﬁ]eﬁé%f MSWERHIHES BN M &tive

to transistor gates, I ndi vi dual transistor gates

r%ﬁlorﬁs‘n@r@épﬁa%n@ M@Sﬁ%rga@%ﬁ esthradividgalgensistai gates of the paired

tdh&ieet bé(te@‘ﬁ@{'nn{; RBrdheLREL N vePHedidiBlidRAtdIRY LRGN iRGbther

portions direc over theé openings;

p@ﬁﬁaaéﬂ?@@ﬁyeaﬁﬁé@e§@@§ce/draln regions within the

active r e@bﬁ&?otlvélpfo% e§@Huﬁ%@/dﬁjd'lﬁ‘réblcgr%ghlfm?thkéedcﬂge regions, three

wi t hi n individual "active regions, one of the three

SQigpEriaFagions RAYIDWENIBANCAAdYa aFiNedgaiPn Bt eV tfpeetjw.r@;msource/dram

ré{ﬁbﬁ@of%nﬁﬁ@{/lﬁgal%wéPelg%’r%é?né £9h8Rd Q%EM@R)‘?&UH h&giBRbEGRen the

wor dl i nes associ at ed th the individual active

Prised wardippRagsoriatas ‘N'@ﬁ th%n@V'dﬂfFi@Cf'Yﬁ Egiodeiedemaiminctwo of the

tﬁr@@ 's@tﬁ\%e}éi%nﬁ‘Qeg?éﬂseﬁelr‘ij)é’tﬁt@reédifré’é/@rafrﬁ%bfgﬂ§ of Q)pBQQH& L#4¥s of the

des of the wordlines fromthe shared source/drain

“Péﬁméﬁ”Oﬁﬁbaéhﬂﬁﬁ§0PWeéﬁﬁéﬂ?@@ﬁl connection wth the

out er SourGEAGHA if er&ﬁr‘ldénémnr%@ﬂormvtﬂl] kﬂ'ée(%térnso%lrc%‘?cyrﬁfncr@blons

connection wth the shared source/drain regions. .

atfe construction of claim53 wherein the outer

sour ce/ dr githhds88RRRICA! ®rAkERFILith P¥&haldd&dl&)®ah rbGions.

material. 55. The construction of claimb54 wherein the

i nner source/drain regions are

54. The construction of claim 53 wherein the outer source/drain regions are

directly over the dielectric material.

55. The construction of claim 54 wherein the inner source/drain regions are

directly over the openings.

56. The construction of claim 53 wherein the active regions comprise, in
cross-sectional view, a top and two sides extending downwardly from the top; and

wherein wordlines extend along the top and along at least portions of the two sides.
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directly over the openings. 56. The construction of

claim 53 wherein the active regions conprise, in
w@e@sa4msect i onal view, a top and two sides extRCMUSIP08/059788

downwardly fromthe top; and wherein wordlines extend

al ong7t he TheRoAREBbEBHCIAM 5@%5@9@%@'&1‘%{?\% %fgldn@%oHWse wide
si des. 57 The construction of claimb53 wherein the

regiAnsAR dEioshEadeleiseiose briverenrtag i eginas e teawardines

pé%@%&%r%@@adoﬁeré@lcﬁ% HRSPNPe sUBAE eidlodd &mprise, in.cross-
wor dl i nes pass over the narrow saddl e regi ons, wherein

sedienaladriy.¢ oegineriyo é&%ﬁ%@dlwgmwwgﬂw@mhaﬁow pBWwharein the
whRIINBDEXEND afnd @e %tacmc{wegldéevmwsdédmefr@am he top,
and wherein the wordlines extend along the top and two
sides of the saddle regions 58 The construction of
claim 53 wherein the active regions conprise top
surfaces and sides extending downwardly fromthe top

sur f gges, TaBdoMARICEBOM of HENCEP AR e GRIRY ﬂe‘%%n%togfr@‘ﬂ@e top
nodes in direct contact with the sides of the active

syrtanes REd sele exiandipgronewErdls HR8Y thedan Bifaces msrivéisignhe
CHRITHERNDHELBE stRARS hdtleshavirsd canBaseitpind sﬁde@'dﬂﬂﬂ! éJtMe regions.
of pedestals extending upwardly fromthe base, th
pedestal s conprising active regions joining the base
through narrow stens, a dielectric material over the

basesgt he Adicediesidubor BB Ricadn k@@irﬂ@gsmgt ween the active
regi ons and the base, and Egﬂwgﬂﬁbgenl s therein

t hrough wAISEMIEAREUSIPERE!SR Fhaice Pleality plgredestals

emh@n@lup@awmﬁ thBasRC tHeviodee Bl itnprisitey 06 Kefidrégoining the
I [ ntﬁs b gr ﬁ‘eﬁﬁr ed across the individual of the active
"SEGHENE'ES0f the conductive |ines over the

aCt ive r egidmsct6OMatSROOH! Mite bAsC h@fcﬂ]&e&h@m@rle{ﬂ@h‘ﬂn@%tween
and belng entirel dlrectlg over the dielectric

NGeCHYS H96 2RRdne BASS ARETPYRISPERINGS Hesan iFere Whichéhe stems

p@ﬁﬁhﬁ@nductor mat eri al conpri ses nonocrystalline
silicon thr hout the base and pedestals 6 1 The
construct f Ugf'v% Ings RN LPSs thpacliedpaionsthe Gonductive lines

béBy hired agrossinstisdi@biugior tHeodttidé esgisRbegmé@s of the conductive

construyctigon of claim59 further conprising conductive
e gh e ARi? oS fogleseqTdng R aide o aRR CdriFeLaTg oeing entirely
dibssieat/ &r thbelicteuitiiebievial. | | nes, the conductive regions

60. The construction of claim 59 wherein the semiconductor material

comprises monocrystalline silicon throughout the base and pedestals.

61. The construction of claim 59 wherein the dielectric material consists of

silicon dioxide.
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bei ng configured to assist in retaining charge within

the charge storage devices. 63. The construction of
web@sm®B% f urt her conpri sing conducti vel y- dopepPCT/E8§10081659788

within the sem conductor material base directly

bene@j h thge condretidiver dAiResd fukther &R c‘()ﬁl:lé(ct@@ﬁ’@g‘ﬂons under
i ons being configured to assist in retaining charge

fhw Heqiri¢ Ratervhpoedisdcdly Rgeeabiheeandugtive lings dha eppduftive regions

b&N§ ESiTiguFMBrdssishia: re@nrﬂﬁ@&%é@ﬁwthlﬁrﬂﬁe BRIFBE ¥rokdh A fes.
conmuni cation with the processor; the nenory

conprising: a plurality of pedestals extending
upwardly from a sem conduct or base, the pedestals
conprising active regions joining the base through

narreav st ens codstlicbrestdldin kahéadonPiBIngtddadbasely-ddped
dielectric material being between the active regions

reRIPAS tHE YRS EEMUGARIHEOY rﬂa?eaabbﬁ%%g%re%éw%th We&eaﬂuct've lines,
thekbadudibely Hopas r@ﬁ&% éNg{ sbrifigaedas beash in GetamirSshatdtewithin the
Wor

active reglons e i nes being paired across

chargg SPHSRIJeYiCeFhe act i ve regi ons, segments of the
wordl i nes over the active regions corresponding to
transi stor gates, both individual transistor gates of
the |reg ansi stor gates having portions directly
over PQQQHPWPEVﬂﬁ%bF?@P”%Wﬁ havi ng ot her portions
directly ayeiceth®, @peni ngs; conductivel y-doped

source/drain regipons within the active regions; three
source/dr%ﬁH“V%EV%W%C%@VWBmﬁW?hWﬁ"Vﬁé”? PO digamemory
congdrisey: r egi ons; one of the three source/drain regions
of an individual active region being a shared
d .wordl

S R AP eSS P B A SRR bce
the @edestals goipaisiof) athes tebloae jating ar iHsaithrouglnansw kgeanﬁkg
O OUL A 2] 3302 RP RS P59 b between
the apta feglodisiand eheisdgd, aad haang epénings Weidh thicugbuligiEh the stems
pégyrce/drain regi ons; and
wordlines extending across the active regions, the wordlines being paired
across individual of the active regions, segments of the wordlines over the active
regions corresponding to transistor gates, both individual transistor gates of the paired
transistor gates having portions directly over the dielectric material and having other
portions directly over the openings;
conductively-doped source/drain regions within the active regions; three
source/drain regions being within the individual active regions; one of the three
source/drain regions of an individual active region being a shared source/drain region
between the paired wordlines associated with the individual active region, the remaining
two of the three source/drain regions being outer source/drain regions on opposing
sides of the wordlines from the shared source/drain region;
capacitors in electrical connection with the outer source/drain regions;
and

bitlines in electrical connection with the shared source/drain regions.
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bitlines in electrical connection wth the shared

source/drain regions.65. The el ectronic system of
W@L@smB46 wherein the active regi ons conpri se POPUS2008/059788

surfaces and sides extending downwardly fromthe top

sur f gges; TADE|MeRiBsPstbimef CRAGU L Peif MBPAMIE r8diSFS&nprise

nodes in direct contact wth the sides of the active
topesyfapRs asksideqexerding dewevarglytfam thedapspgagag; ard wherein the
cAYRASSE TBhpridd SR dHek T HiRdA cERBPURMCREsRI2s Wi i 4dR8e regions.

processor; the menory conprising: a sem conductor

materi al having a base and a plurality of pedestals

extendi ng upwardly fromthe base, the pedestals

Conpge Si ngn@édtr%ﬁi_c%?%ﬁﬂ%o&n@ﬁﬁh@_g the base through

narrow stens; a dielectric material over the base; the

di el ectri @ PHRRESPY'af"Bei ng bet ween the active regions

and the bageorpidiavbmeh PRBRNE RN tHSIBEEssbR MR Mory

whi ch the stens pass; and conductive 1ines extendi ng
CARRBEY t he active regions, the conductive |ines being

pai red across the individual of the active regions,

segnent s gfsefrinaorduehicyigl hdvitRsa BYRS add & pRediity& pedestals
ons corres ding to transi stor gates and being

regl on gal ! . .
e%ﬁﬁgq'%w%nd%f M {heRAse: theedrairlsomAEisingtastiyaregiaps Joining the
badeah@Iugh tha@bivGi&yst em of claim 66 further conprising

conducti ve re%{ ons under the dielectric material and

direct |y BEWEHTF DAIRI UG Risegliectcleqiie mattii being Between
the e@tiaNeghpis RGdGRN ba gl aRE hhAn@SpbSihgd hefddt BirtlidHwEBRIHESstems
W thldn the transi stor gates.
pass; an
conductive lines extending across the active regions, the conductive lines
being paired across the individual of the active regions, segments of the conductive
lines over the active regions corresponding to transistor gates and being entirely directly

over the dielectric material.

67. The electronic system of claim 66 further comprising conductive regions
under the dielectric material and directly beneath the transistor gates, the conductive

regions being configured to assist in retaining charge within the transistor gates.
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