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i nvention pertains to sem conductor constructions and to nethods of formng
sem conductor constructions. In particular aspects, the invention pertains
to net hodsveiood/aeevesng transi stor devices with verti cal PGT/ES2084168458§ channel

regi ons, d NS Pl AMREST A RECTONS SRCHEM BACKEIRENBuéoN HE
| NVENTI QY g‘fc@?a?lag:’sst orﬂ?}g\y?ces are utili zgd i n numerous sem conduct or
assenblies. The transistor devices can be utilized.in, for exanple, nenory

circuitry, such as, dynam c random access nenory (DRAM constructions and
stati c randoBCGHNIGAL Filelbbry (SRAM constructions. [0003] Continuing goal s
of sem conductor device processing are to increase the scale of
i nt egrati on, [00ADI | The ipyanties pemajnuiedemisgndustar gonstrucliansianddesiethods b creat e
new met hodsomfing samitonguctoneistruations oinarticoier agpecishinelinventiydy restiainsddvar d one
or nore of gnethodscdferming trapsigiesdevicesputhaprticalyesitandingehparel sedinscandied her ei n
can be part iconbtyctiona eosTRIEING SUCH @aviRg transi st or devi ces. However, it is
to be understand that althouqh the invention is primarily described
rel ative to BARKGRBENDGQR THR INVENTION/ enti on can al so be utilized in other
sem conduct or_fabrication applications, as will be recogni zed by persons of
ordi nary. ski [9002] n Trgasigtpf devicesgraiitecin MymerouRSEIEPasY QI@@Simt?“ﬁs-oH%e aspect ,
the i nvent i JFRNSISIr dpYicesican e Uiized iy forrexrmplg ymemeRy e RUED RS YBHEICr uct i on.
A seni condud’%ﬁ@'@ﬁ?ﬁ?ﬁ? Aeanons(O5AND; gasiructions a0dsatic SANdoMmRqcaRTeTON| ural ity
of trenched PEAMICPRRUPENSons ext ending within a nonocrystalline
sem conduct Oi ier' al, . The | s?l ation re?i ons are %,Faced. from oane anot her
by first reg c @'?tlné’\"ﬂgoglﬁé’ S¥1BIA ﬁ %‘fvl'(ﬁer{’éf’%e : Bffd'gffcé?asﬁé rial. The
nonocr yst al Isicﬂ %se %tm% Bify C@?ﬁ"ﬁqa CAUEECPRP NP TTR6Y &2 Pﬁtfé; Viv of
pillars wt H'7P °1‘?’F‘E’19 F%’é‘sﬁjﬁg‘?n rchsgvgaz é’ﬁ?griﬁs 8‘_@%’ iOHS,or éeop?lufﬁlars can
be i ncorpora‘fogﬁmf"?ﬁ%oaﬁ’ansi stor devices. In such applications, the pillars
ot coo™{ bodaabs L' Abite SARUIARIGh od Al SNy 1| OB
dovi ces. [ oqi p M AR AR vl AR ot mqgi;ﬁ@ﬁgh HRIRr R0 of
forming a sefeRMMIERA QRRID YOI ibiicdion 42 OGS ﬁa%{b& fifdeR i Sther
provi ded. THemlliata! bcaBiabotaihs s il bd fepbiriisen BoiinbBl R 1St
sem conduct rral. e rows —are€ spaced from one.'another by Tirst
regions conprising the first semconductor material. The trenches are only
partially fidlg WYt(?F qlhgluqqgﬁi‘-gmmt erial, and the dielectric material
within the trenches fornms spaced rows. A second seni conductor material is
formed over yiRsFeMincNRUIEEQ the ISR pBraild' MEREIN L FGing N SBHRiE&aubBt er i al
extends acr&nstridi6n.l AlehichR@licRit sHEIMRES pFdVRIed.OTEe QlbstraRNfdhefes aldi@alfty r st and
second sen GeRAsHdGSo1dtRh PédicHsSexBnBing ANithiArd YRshdcRisfalife Reicdhblclor@hatéral.| ars.
| ndi vi dual prHd igdigionGedTors 418 spaceRaRdnedinotHREbFRISRGIORE BdrRgHNiHgher materi al
over a segnenéndetystdiMelsemitond stdrintériil CTIRY mofdcB/staltine séhfcopdlidtétrRatéridl RN
al ong rows, ptteihedlintb @pRiralBporpillaks witen ieliitstfegiohs. In subsequent processing, the

pillars can be incorporated into transistor devices. in such applications, the pillars can

comprise vertically-extending channel regions of the transistor devices.

[0006]) In one aspect, the invention includes another method of forming a
semiconductor construction. A semiconductor substrate is provided. The substrate
comprises rows of trenches extending within a first semiconductor material. The rows
are spaced from one another by first regions comprising the first semiconductor
material. The trenches are only partially filled with dielectric material, and the dielectric
material within the trenches forms spaced rows. A second semiconductor material is
formed over the semiconductor substrate. The second semiconductor material extends
across the first region between the rows of trenches. The first and second
semiconductor materials are patterned into a plurality of pillars. Individual pillars
comprise a segment of the second semiconductor material over a segment of the first
semiconductor material. The pillars extend along rows, with at least some of the pillar



WD 20061022765 PCT/ US20041034587 rows bei ng spaced from one anot her by
second regions conprising one or nore of the dielectric material rows.

[ 0007] In one aspect, the invention enconpasses another nmethod of formng a
sem conduct or construction. A sem conductor substrate is provided. The
substrat e worzodendzissa plurality of trenches extending vﬁ‘f"ﬁ?ﬁo%’oﬁﬁsgt

sem conductor material. The first sem conductor material has an uppernost
surface at aow peing epasegifiopnere ansther by sasend ragions isempeisieg effaefatoreobiheone

anot her by fdiglegtric @giegaldowsnpri sing the first seniconductor material. The
trenches are filled with a first dielectric material. A level of the first
di el ectri c miA097) al Injopeaspethe VEMOA epeRIMAasaercanother methad A doreingc r i ¢

mat eri al | i ri@gvicongiygorgapslaation.cA samICPRGCtar spRsirate- g erayisiedr ABe Bubstiateaces at a
second el evdf¢igingia plwality of ipncags extendingithinya first sepicendugiar F"é??é'?' |Thedrst After
the |evel ofSMHEENAUGIQE Matedal&ap An up fngf»t tr'acfesat arfléﬂtﬂ?é’ét'o% Le Sorbe

sem conduct drengResAre spaged f'f° %Rf‘oa . The
second seni ?torrfﬁ?téf‘?' 34 wﬁ%a%p%}qcp%@a&%\zﬂq %nes,
and also exPeAFLdige F‘{}Eg‘af l:? mygigleg tq f"? "8Eigh t he
second seni . %:ft%iN p‘ﬂ ?‘13’?"? lopaldevel £ | | ed
with a secon" Irs {e‘é"r"iD ? \T H@&gﬁ'ﬁgfor
material s ar894488n2 ﬁ'@lﬂi %‘ \ é rt?F?’Q QNAHCIL £ & first
regi ons. Ind ﬁg °8r fFrialexiends, @ maieyl OFI;BSSa@HIa *dnduct or
g r u {h se

mn
| e o h N
Egt/gr Lgpe?\rlrg egn% n r‘ﬁ? |al % r : ith ecfr-‘%ggk?g'n{;har S
irst elev hf"& of 1‘?849 s . | e H.'%fgg thLﬁLerred
o ria h

embodi ment's B0l LRYERELPHaR rfsl i
Fol lowi ng. acREashiy Wi o5 bR clldtonatevt & B%?s QAT | ©
fragmentary LQRuYAS sy "j and Cross- sectlona e views (Figs. 2 and
3) of a sem conductor constructlon at a prelimnary processing state of an
exenpl ary asggek [g:_fsél:lﬂﬁTQj'@@ﬁﬁ{HE DMANINGS. Figs. 2 and 3 are views along
the lines 2-2 and 3-3, respectively, of Fig. 1, Fig. 2 is a view along the
line 2-2 of [4do8] SpPrefditbdidntboditndnts & tivd iﬁ\?érﬁibﬁ’a& dedridddRiow WittPlefdrértbe 2-
[ 0010] Fi gs. to%@fo%vﬂng/h&v}yﬁ]pgf\wﬁ &alvirggnent s of Figs. 1-3, respectively,
shown at a processing stage subsequent to that of Figs. 1-3. Figs. 5 and 6
are views al of heFighi Ng&reda Slagrarhnfatib, fRigmeh@ry dp vieWdFigh 1) dndPerdidsEW al ong t he
line 5-5 of ddcionabsidelidwE(Figs.@ dnd ?of ¥ 5@MicAHI0RGr édretrlidtioR aba Brefiinahg. 5.
[0011] Fi gs. précddsing &tavd 6N exbmblagy Aspaairee tHeprédenbingéntiod- Bigsl 2ameShievel v,
shown at a \WRCSA6R) e lisdsze aaubsaemsﬁatuvém df IFRY. 10FigF2 g% viéw Blongrtr@dine8 and 9
are views al®»pefFiges, dntFes 35 8 viewdidhgdhe irepB ot Figed.y, of Fig. 7, Fig. 8 is a
vi ew al ong t ip@010) neFigs.84-6 areRigws & theadnamenitsgof Fiysi $-3aresbmﬁvay,csMQWh laeal i ne 9-9
of Fig. 8. [@6desbinfisgge silfisehidertitethat efigsol -3t Iffegst § agdBrrsviews doggthel- 3,
respect i vel ylines Bebranda-6 af Figr4) Eigs Siisg visw alpag shebine 8 ot Fiy.o5, tahd Figob isa gs.  7- 9.
Fi gs. 11 andviéalangtheiliees-tadidtigpst he |ines 11-11 and 12-12, respectively,
Fig. 11 is a viewalong the line 11-11 of Fig. 12, and Fig. 12 is a view
al ong the |i f@011P- 1Pigef7-Facp viewis of tigDfta@mertsaf Figs31-B5respectivelpvahowh at &ie
fragnent s ofpretessing stage subseguentitythialof Figsodus. &igsas apd 8 aeswewgalongithe
subsequent tlines BB angfS-Firgspecti@lyl of Figi §£ig. 845 aview apngitke NriecirB obffigriy and

Fig. 8.is a view along the line 9-9 of Fig. 8.

%—

[0012] Figs. 10-12 are views of the fragments of Figs. 1-3, respectively, shown at a
processing stage subsequent to that of Figs. 7-9. Figs. 11 and 12 are views along the
lines 11-11 and 12-12, respectively, Fig. 11 is a view along the line 11-11 of Fig. 12, and
Fig. 12 is a view along the line 12-12 of Fig. 11.

[0013] Figs. 13-15 are views of the fragments of Figs. 1-3, respectively, shown at a
processing stage subsequent to that of Figs. 10-12. Figs. 14 and 15 are views along
the lines 14-14 and 15-15, respectively, of Fig. 13, Fig. 14 is a view along the line 14-14



the lines 14-14 and 15-15, respectively, of Fig. 13, Fig. 14 is a view al ong
the line 14-14 2 WD 2006/ 022765 PCT/ US2004/ 034587 of Fig. 15, and Fig. 15
is aviewalong the line 15-15 of Fig. 14. [0014] Figs. 16-18 are views of
the fragnents of Figs. 1-3, respectively, shown at a processm st age
subsequent WOR00HHL766f Figs. 13-15. Figs. 17 and 18 are RGEUROKWBHY the
lines 17-17 -and 18-18 of Fig. 16, respectively, Fig. 17 is a view along the
line 17-17 dFigrity.and&ig. d6ds Fiigw aldgitee linevliSeld ofIFind4t he 1ine 18-18 of Fig.
17. [0015] Figs. 19-21 are views of the fragnents of Figs. 1-3,

respect i vel y J003AbwnFigs. 18-18nre viewsof the dnaagents gbEige;ileBitrespectivei, sbﬁwrFatg

16- 18. Fi gs.prog@sging siage suksequentdo tipaidrigst h:1%.i figs 17angdd 8atel visws alongf Fi g.

19, respect itpelines 1Ii’rg angl) &-18 of Rig. df raprastivalh £ig. i1 his Pyew@longftheding 17217, and
Fig. 21 is &VFidehp.Andifig.(1Rds a view ajongghe e 1518 of tg. 170016] Fig. 22 |s a view
of the fragnent of Fig. 1 shown at the processing stage of Fi in an
al ternative &AI8h; n@ﬁ? 10ed1are Views 6f thﬁétag'ae%tépf 5‘9%};%? é@?Rﬂ‘}EY \ﬁﬁ?"ﬁ‘ 3t er ence
to Fig. 10. ’B@E?Tg esz@eﬂgefttmhéwf fgst s18. Bi ngr2 1 ewgs aloRg i s shown
as a prelimt E? t%go’tes fi 'ge hﬁﬂ&?‘y along dhe ling120¢30e
present mve?tt':l' 31 a{”@(fi%]m @V'eﬁ’@ rgt%e\ﬂe&t/%f 2R g. 23 wafer fragnent

Isgognvatewaofr[é)q(::'% s:g sta %Bgiéﬁtmtﬁ:%%a%wof gﬂ%‘c 23 @ %ﬁ% Fl g. 25
subsequent t'd ag‘ a'tPf’B V?ﬂ“bcf Jeigtivg to %s RGBSl W iefqiencs  \af er

fragnent sho t a processl ng stage subsequent to that of Fig. 2 in
accordance vu her . aspe t en t|o 0021] Fig. 27
is a view of an s e fr F és‘ §rsa| 8"

g r es
subsequent tR a Sl of a
conmputer il I ? r cat| on o resent an ntion.
[ 0023] Fig. Iock dragram shovu ng parti cul ar features of the

di agr am of Wt oBFiRl &M acc ng to an exenplary aspett t he
present i nvent| 0 025]0 F@g 31 is a sinplified block diagramof an
exenpl ary nenory device according to an aspect of the present invention.

DETAI LED DESgd2Bf ! (g P it HRidwERERgD: RBER N Shdwaod prBB@sslna\éf‘d@Te' on
pertains to §B5:duRRCEHRbf Fn?”@lnfdéﬁébéﬁb‘é iRRE At a¥Bdck bRk Iphese@xt endi ng
pillars, anqnt@,t,g,'et hods of Torm ng such constructions. In particular
aspects, theoa2t] | arig. zA8 alfew HIGRE PRI 28 Raket fiddPnert BhdvirPat-aSprbdeRiing stage gat e
field effectsmg@thﬁbm@of Figuzd) transistors can be incorporated into high
density nenory arrays, such as, for exanple, high density DRAM and/ or SRAM
arrays. An ejeoz2f ar yiga'&pieetdiag‘ramhﬁtiévim%&ﬁﬁﬂﬂéﬂlﬁ&trﬁlﬁadd‘:“é}@ﬁtﬁla@,MSB7

i nventi on i saphésation btttie prdsbntiaeatience to Figs. 1-21.

mot herboard %zer.g 85 is 2 PBRHS Plo: 24 BB Akadridht sidlvl & rbiddling Siugh D! ock

[0023] Fig. 29 is a block diagram showing particular features of the motherboard of
the Fig. 28 computer.

[0024] Fig. 30 is a high-level block diagram of an electronic system according to an
exemplary aspect of the present invention.

[0025] Fig. 31 is a simplified block diagram of an exemplary memory device
according to an aspect of the present invention,

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0026] The invention pertains to semiconductor constructions comprising vertically-
extending pillars, and to methods of forming such constructions. In particular aspects,
the pillars can be incorporated into vertical-surrounding-gate field effect transistors.
Such transistors can be incorporated into high density memory arrays, such as, for
example, high density DRAM and/or SRAM arrays. An exemplary aspect of the



[0027] Referring initially to Figs. 1-3, a sem conductor construction 10 is
illustrated at a prelimnary processing stage. Construction 10 conprises a
sem conductor substrate which includes a plurality of trenched isol ation
regions 12, 14 and 16 extending wthin a nonocrystalline sem conductor
materi al 180 206/0a2M5i n i nterpretation of the clains thPaﬁT"F]W‘?W”? he terns
"sem conductive substrate" and "sem conductor substrate" are defined to
mean any coristentiartis desaribag wits referepeantodigsdiredi ve material, including, but
not limted to, bulk sem conductive materials such as a sem conductive

waf er (eit he [0087bn eReferring initiadie pFige d -% @ragmicondustastcanstruetione 19 islilbistrated eon)

and seni corfiacreliminamproressing sigas: Longiryctien 14 FeMRrises ajsemiepoduaien es

conpri si ng cuheirate whick inclkidss a pipinality @f trenehedrislatiap eegionss 42 34aad 46y supporti ng
structure, iexandiag N@‘h'“tﬁIPOWStﬂ"F\?\“SFEWOP@JCtQ’H@t%’@r*rﬂ%oﬁ@l aigkin V@TB’GE%P'P at es
descri bed alfbthe C"!["Oéﬂ@fh"@‘&l the tesms 'eagricaRauative sybstrate] and “semicandueleld from one
anot her by rgsteate’ agdefingd tomean a@é?ﬁ"éﬁ‘l‘ﬂ%PQJPP’PFHth?Q"H‘FO“PSCt"’%R%ﬁt?Wé 20 and
22 can be rdf q“&ﬂbt"dmégm“'?q ‘Ps'P”'kF%g ctive naterial ugiet he
present i nvetaierdpither glepe agéﬁrés?"é P prisi ”?3 dn ?"a'iﬁ‘eéer?ﬂ fB conpri se
trenches for%?EEPC\WF‘t' 'ﬁ?\m S'a?ﬁﬁ% ayseqliescompr cz‘ﬁc{q d| el ectric
mat eri al tSV?'%?e RIS AU éte ?y SUW@L’&?WC@’%’P Ing. bYtNSt an be any
sui tabl e co fedd ‘? H?F%ﬁm' ?tp(gtspgﬁrabqs eE‘HWﬁS P¥%ns. In parti cuI ar aspect s,

I
5o v or o B }fe ERasL eg ki i, o
nonocr yst al Ni 3" % &ap 815?8" 14, "Shd in some
aspects thee9g%ﬁ é’”’ °”Jaé respo to so-cal | ed shal | ow trench

| sol ation r e E 9319110&%@) é’%’”lﬁt e 18‘@&? fi trehBn tHiP € any
sui tabl e Se qé coﬁ{pngé’a"& tbrid| 2 %é ﬁhm H?s pa” I cul ar
aspects, ms‘ttfi'tarn ell%tT &an beY 3l E b¥cd bln | I st of
monocrystal | 4 o§lh$dsc%" §Htu§ asgfcﬁ Qné?énél ;gnfll Q@%oné%te;lié 0 nd
dopant " at t NEnBEQs RS tlodsHevibd bleda siidormitrde TRdr Hhb treR w.tn.n some
aspects, Corﬁ\&%‘&% Ih@ rfatdriaR 98TBAH bePforrRed TBAAE Vit éépﬂ? and inl Stk Apbas at the
shown proceps|sBtist RgRnd Wilfdodespokido s¢-L4lidd he@l’éW?tFernHﬁﬁs'o%ﬂorl%gfb% an upper
surface 26 at the procCessing stage of Figs. 1- 3. Such upper surface is
shown to be $0038] ansémicbnduer hatdtial ALEMTd h@é &%/ duiteblIBBERIcbAductof4 and acr oss
sem conduct ahateRdl &dricBmbik8tiorPGtinatBrial. | 1A lparti ectd, A@Brid18 seMNsdnsiced to
have UDpermhsnswsfsémmyato:acoe\eummncmbav@aum gicoh @Rér didhet drdigitlyopedspect  of
Figs. - 3. Withebaekgroaid dupaht dtetveproedssing &lage of Figs.nes.eComdtrudorCrncdaginr ef er r ed
to as a fl I sdonitl Bpedts,wdabsporded a fragdlertiota eloavert stalied siliconalaf@rfat sresheanduct or
mat eri al 18 precesbifg sRGenf Bigs. 1+t& as a second el evational level. It is to be
understood that the invention enconpasses other aspects (not shown) in

whi ch surf ac§o038] i sCowtructapl @rias apwpparssutface 28 atltke processinyestage allFigd41-and

sem conduct 3. Swhepper sutf8ed is.shown tarbedubstantiatiy cdplarsir aamods dieteotnid nedteriabt | onal

| evel s ar e st ardeercsasemzsnductor amederiab i §, and matarials 18t dnelr24acmpdetconsidered ectri
mat eri al 24 todave eppeencst sbdaces iaha coppen aiesatiopainévetin thé smewreaspatt of 8iger bel ow
such upper mok8. Theelbyatienal [@Bof didkedtia matatal @4 xan be retergard toas@ firsuch il | ustrate
const r uct i orele\@tierfal teveldand theelavationabieal phsemiepndugiohynateriald8ean de refetreéd n
trenches 12,to23 agaeondelevationsl jpvek dtis 1 herundarstagddhat dhe inkentign en¢ammpasses

conpri ses, cyhEriaspectelebshows) | hﬁh suplace Shisinet eoplamag agrpesiihe dielsetrige,  t he
etch utilizenateeal 24 aad serigprductar materightB (he- i which te dirst apd pecopd glevationglhe et ch

can be levels are not the same as one another). In such other aspects, dielectric material 24
can extend above the uppermost surface of material 18 or below such uppermost
surface.

[0032] Referring next to Figs. 4-6, such illustrate construction 10 after dielectric
material 24 has been recessed within trenches 12, 14 and 16. In aspects in which
dielectric material 24 comprises, consists essentially of, or consists of silicon dioxide,
the etch utilized to recess material 24 can be a wet etch. For example, the etch can be
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utilize hydrofluoric acid (in particular aspects the etch wll utilize
di |l uted hydrofl uoric acid). If sem conductor material 18 consists
essenti al | nonocrystalline silicon and dielectric material 24 consists

essenti al | %?Ooélf’?zﬂ%n di oxide, the etch utilized to r EEES20P40¥ETy 24 i s
preferably an etch selective for silicon dioxide relative to silicon (i.e.,
an et ch whi ahbufferedaisle £tdhi, gndiordiaoitiize hydrofludrisacisl (invpariicutan aspestd theetch  whi ch
can i ncl ude wilbuttizé dilutest hyidrafiupeciadid), Ifsemisonducidiimeteriat 18 oogteessentialiy of or
silicon di eranderysteline sllmntamdsildleqtrmmatem@ 2djiconsisie esnentialy @A silican dioxide,

di scussi on ttieaetch ulilizeshio, recens material 8¢ IsAfefaiaplyianteteh saletive for siticordiedideal 24 is
recessed detrelatiMertesiliearei. ﬁeﬁ'@)mChW'Chsf%’ﬁ?‘@ﬁﬁﬂﬁ%ﬂ dpxideata fagier fite than silicen. sone
aspects of twhichiaapdnalydgnbutisingg limieciiopa etsh whish is 1009k seledtiveorelipRuct ed -t o
recess the dicxidecelative tawtieqn)aAsmjll hacame slsatin “ﬁ)@%%sé'oaﬂ@&@"mﬂlﬁdm, and can,
for exanpl e,amesnthywhich 1Bg dielectricrbaterial Ra isTpeqssed determinesihe hpight off rom about
1000A to abd@micpagksior materiat pillas iR gemenspecis obthe V@m'%s' uch eP‘Fe‘ Bhes 12,
14 and 16 cALENPESHBIHAILO recssy dediRlerlic materiz! hy dromahout 30PA g abeita) | ow
trench i sol alsp g GRB{Sr SXampies b GPRAYCIEd dEagess the dig "Frﬁ'%at?’r‘aéh)éﬁ@@ can al so
be formed t& B%‘ (98 & ahqyh 4o Q%se traditionally utili zed for shallow trench

i sol ati on re ord r to n?enig trenr éshﬁmﬁ ngf dlpel ctric
ot ond 1o a¢ fsa% F“' e # g rmngf i 0?5%%‘3“63 o
dielectric rﬁllo tch 3 %g' ES e G%Pfgﬁ%;%ﬁgqélrgflve

al t

[mte“ al (”?ﬁ €j‘ ol |%§| tloeﬁ t?e‘ﬁ%ﬂé EX ec{s %rtu%g
o the eley h(ry; conduc or e so- cal

second el eva Feve re erred to above) Thus t he eI evational |evel of

the Upperm)stoo%h'f faﬁ?er@ées% g‘o‘?&% Bfrik Mardial 54 Heahce]sﬁhé SlePBUS Heldfht & Ry at i-.onal
level of thg rﬁ&%ﬁal Mggﬁ%ﬁuéa irst ﬁ‘&{af lbfe| PRLAEd t%'abgée)%laﬁ QolHePCeSSi Ng
stage of Fi Qe?ﬁe 3l heigh ic¥fuEtor fe‘ﬁQWBE{ﬁ\ejs%mallécﬂs&B d dRvalcRaleVeY
partial Iy firlfered ¥ dodv '%‘é@ttﬁé ElelRioRAlIdel tihéipdeifodt’saf&edtng stage of
Figs. 4-6. Tmidh@has mdteridras & doave metemvan&raelebér%nm%péﬂrdgss&ﬁeeeﬂ rows, as
can be seenjididbtidYRateRdl 24ia8WeQirodeisSing &t %5)4 VIR offiek @BidsOerhed 8 Fig. 4
view can be 1deihinetre a8y aarluern,qruwmnmarbredmreﬂe RN24 aiHe prdBessrdestige &t de

di rection ofFigda-6CiThe dibléctrmatenal Rethindied rdiRHesrms sticed eVt as darr gstion.

Accor di ngl y,sebi thewd vitw 6k Feg.ex tThe@pradiva ldirgdtiod lof theeri A0ASvE€ari e ddiidedlef | ned

| ongi t udi nalasdi loRptutiagl.direttiopaand B lskie-te:sige diréctioh BEthe Figs 46w & be ef erred to
as | ongi t udidefihddyasexhaizentaldigicidre cAacordinglyds rovislisfididiégtsmatedalaepar at ed from
one anot her dnghteddn thedefisdd lgngtudiealdiragtioat In psticular agpets) triovecambé er i al 18
(such as, f oeferredtrgs lengitutiealtaxtenaling@icattticlidenf Skdhgimes dressepataled ffddd 35]

Ref erri ng next anothéi gslongituBinally-ederndngrsthips tob semiadretuctar materiak1d (@ucteak, rer

mat eri al 18,exampleathdistripe €0 and 2gat Eigs.allan@®)i s forned wit hin t he seni conduct or
material and directly over trenches 12, 14 and 16. The dielectric materi al
23 i s patter {985] ntRefeiring sext26 Figs.77-@radsepicondodagoatetial 3otimtermedostrr uct i on can
be forned bynateral i18)ang aﬁi‘@lwttﬁ mgtesalA3deferned within thetsemicgndggorgvaterial @bdt r at e
18 and over direetiyeestrenghes 12, 44@ndd6. Shpdielgolapmalerial Zhispatersed ite linesf or med
through mat @5 a1an$2%0 the material 24 within trenches 12, 14 and 16, and

the openings can be filled with the dielectric nateri al 23 In sone aspects,
[0036] The shown construction can be formed by initially providing semiconductor

material 30 over substrate 18 and over trenches 12, 14 and 16. Subsequently,
openings can be formed through material 18 to the material 24 within trenches 12, 14
and 16, and the openings can be filled with the dielectric material 23. In some aspects,
the dielectric material 23 will be formed to overfill the openings in material 30, and
subsequently excess material will be removed by planarization to form the shown
planarized upper surface extending across material 30 and lines 25, 27 and 29. The
dielectric material 24 within the trenches is in rows, and the dielectric material 23 raises
an elevational level of the dielectric material rows to the height of material 30.

m—S



the dielectric material 23 will be forned to overfill the openings in
material 30, and subsequently excess material will be renoved by

pl anari zation to formthe shown planarized upper surface extending across
material 30 and lines 25, 27 and 29. The dielectric material 24 within the
trenches | VO MOPBRES and the dielectric material 23 rai $EIUSHNVBMEYat i onal

| evel of the dielectric nmaterial rows to the height of material 30. 5 WD
2006/ 022765 PCT/ US2004/ 034587 [0037] The dielectric nmaterial 23 can be
referred to K93%) scbwielettit materinl23nandeireferred to ahi assacapd diclectrisenateriabr i al
from the fi rtedistinguisbdhe materiat fegm the fipst dietesiricupaterint 84 thapwas descsibedusl y.

Mat eri al 23 ReemiousymMaterial 83 parseoroplise @ny puitablerdiglectricrameprositive Ar eambikgtien nat i on
of conposi t iBAIMPeSHIons D sPEIRASPECts,TRAtEN]| 8B carsbe somprsitiopalydhe £amRas | y t he
sane as natBaeEal 28.8nd4m gthehaspesismalerjabed canbe differant than E‘é??"ﬁ'e?-"dl fferent than
mat eri al 24.Dieleptee E@ﬁ”?@srﬁﬁ“ew sxampie, &awp"%mmwee"a B/cﬂ‘r'rﬂ’ cepsistohnsi st
essentj al | y dpped grundopeq sifi °°6f '°xd’@ped or undoped silicon dioxi de [0038]

Mat eri al 30 can co r| se suitabl e sem on uct o mat er i aJ rt i cul ar
aspects, mat 893 ks '3 hoPmeEse anysuft “S‘Pf lﬁ d? 'st of
silicon. Th@s;%it?u%ﬁ”aé%eo "PP 8 é’°E§'Str‘?B t' y m Eg st aI line or
single cryst si st
essgnt i al I>/y |ns Fa%F FI’r t:? §1[staesser§ 'Y 8f ”é %%C'zﬁc@m from
exposed sur f3 '(5’8’%9?5 x %7 0 C ‘;cry 3 f material 30
can Cﬁrrprl S éﬁ%& a%g ’Lg&ss cbn &etr n%ﬁerlapﬁ% f&rse&gqn I'ene and/ or
anor phous s Péé o§ oo/t |on beroe i

vapor dep05|t | ﬁélf fifksfin e referred

to asaseccgaﬁ1 g\&&r}ﬁé{g N maer tod nus the material fromthe
first sem con ct%r rraterslga 18. [0039] Materlal 30 can be fornmed to be of

any sui tabl ey dd@ffknﬂﬁt‘énallﬂfb daRbeif&rHedto b SRR [sBitatiBnikhéds. $Pp&acuste formed to
a thickness Z%,B 15, QRAteR 9b caVBOfdrhed fPPHick romaBeut 1@)0@»&'?6%@}%99@60% can be
formed to a n‘?gdiﬁéﬁs;@'cf%%’{aﬁrbetf&ﬁ'léd% a%ﬁﬂkﬂbséﬁeﬁ PiRan ol &dliafto db8A0] The

sem conduct oysggRt eri al 30 can be undoped at the processing stage of Figs.
7-9. Alternatively, sem conductor nmaterial 30 can be fornmed to be in situ

doped. For [0UAbRNCEne demigstdubtermaterid@Bplchn 8 updspeddit S Fscdsing stagé ef det ai |
bel ow), mat eFigsal7-g3AiHemativdly, seRkcdhiudisiniRerae80 t4H 6. fofrhéd B M shxdspedi Ng
pedest al s (iFotinstapté,limpaniculamgpbiications @iscssssd ihemoieaiethille@wg matefdi 30 it channel
regi on of a ditimately patemetbintocowrtically-exiatdirggiedestals (i.evgdil@rs)aomphisicga be f or med

t o be appr opourekrain cagimedchrsitor althtnneheegjinldf atransistbt dévivee It fuch adpedts,ed dopi ng
t herei n wi t hoaterizi@dican be &drmedd Baapprophiatelyr doped ge khat thegdillars will hade than be
fornmed so t hdesiredbdbpingaherein withoatddslitianal impplants.d Altlermativielynmaterier3cedand@ aft er t he
nmaterial is fopdtserthatchdditional frplants atei pratideg-vathiremelierig) 30i fteathe meterad ]

Mat eri al 30 padtarned inke theivedidalfyoextendingrpdiass. f uncti ons in vari ous aspects of the
i nvention. For instance, a purpose of material 30 can be to increase a
vertical hei {i941bf Mpﬁerlala’dos:anlbeuunmedlfqr numerayd finstiorsdn varieusaspects of tha 4 and
16. Such carinveatie\Farinstansasa purposefad matsriahd] ean hetorinaseasea aciedisatheighyof s
desired in thillgAsytimalely formpsibetyesy tenghasilRl 14 anditb. SuschicapApiagvaniagestis ng
channel regiibif ©x3mpaJ C’P@Teércp? lipg.idegigpdin gansisters LOMpEsing, hleé’r"ﬁéscﬁsrrat eri al
40 is for rred/egrg@llly-exten ng channel regrons

[0042] Referring next to Figs. 10-12, a patterned material 40 is formed over
semiconductor material 30 and dielectric lines 25, 27 and 29. Material 40 can
correspond to a so-called hard mask (i.e., to a mask formed of material other than
photoresist), and in particular aspects will comprise, consist essentially of, or consist of
silicon nitride.

[0043] Material 40 can be formed into the desired mask pattern utilizing any suitable
method. In a particular aspect, material 40 is silicon nitride and is formed into the
desired pattern utilizing the following multi-step method. Initially, silicon dioxide is



sem conductor material 30 and dielectric lines 25, 27 and 29. Mterial 40
can correspond to a so-called hard nmask (i.e., to a mask forned of materi al
ot her than photoresi st), and in particular aspects wll conprise, consist
essenti al | XV or consist of silicon nitride. [0043] Material 40 can be
formed int &VQ MRS ed nask pattern utilizing any suitZ6F&SXPHSRT. 1n a
particul ar aspect, material 40 is silicon nitride and is fornmed into the
desi red pat tfemedwverd materia) 30hand erenings atg fanmedito extepd theoughdhe silidonididxide,

silicon di oh deatioss @hwye Mide Mask ma®ripEn isgigetehodsied. Afsticorcritride dayveniat eri al
30, and opertherformadovepthesiicondiexideand vitinthgiopenings Thectlisoainitidede i n

| ocat i ons vm?ébléCtﬁ@ 1o a2 blanked sichhichyreapvesghe siligannitrige tpm oyersthe silicona si | i con
nitride | ayeliogdg whilpigavingthe siliconeyitride within the epaniggsoipiadtiegn ieeern t he

openi ngs. THerough the sfiicon dipxide Puch blanisptateneanicompripe. denaxamelec Mapiean renoves
the sili con Mgahanierl PPishingeRsPsequently, fheigon dicyde isdemmpyedwiieavetRich he silicon
nitride wt rﬁel‘Fc'ﬂ‘ﬁé°Hbéﬁﬁ" dipx{da refative 19i50n Bitrideq The §HiIgRYPtrioR £ereqining isn

di oxi de. SudhthsifeAkefithed eeﬁﬁ“?fﬁ?ﬂ)?qrg@as‘For exanpl e, chenical - nechani cal
pol i shi ng. Subsequentl : the silicon di OXIde 1s rem)\/eﬁ_I with a wet etch

Sel ective f ep&t npdlordomping e Sijedy HireR b pa’f*ﬁ@eg. i con
nitride re s ' t° ‘?P @ ﬂtls(H'Fo H'h"daé’g?’ ate ? "I”ﬁﬂ'&?“ﬁ% [ 0044]
An al t er nat |¥8° ” h p'?t' ? {1 Wém@te

pat t er ned l‘j" %’Ep 'g I?'(S’ZSIS 8% l?° ref" ' cons cffv ?sla{"&?{’ﬂ"f’r 8{/ th rrat eri al
30, and to t 8’? eri%tf:g JIEF gl ‘f‘"ﬁrb 'bﬂ%‘f?fflafen 5'?8 Pcally

processed phb oto ‘thographically patterned

hot t th

Bh?t g:gz: gt 4%04 éh'aﬁfn%bltérﬁ%'r%ihﬁ r?e@%%ea{nd%7 Wz} Eib%,f RQ& thg
t

;gt'tgggeg' Tdy &ant% ﬁﬁgap ﬁhg\éegig %HSBE @Etﬁéh

48, 50, 52 hd 8@ %C{Sr% 25 786‘Q’g%”"en

substantlally ort ogona y to a |rect|on o] ectrlc lines 25, 27 and 29,

as can be seqdas] N THEshA®s 22, QW 4, 4Eisp, 51G4q 5'61%8 w%b'aﬁﬂmmﬁ{d‘h &yl ectric

l'i nes » 2lcofHp sug@loﬂbﬁdﬁ{aﬂﬁéﬁ@ndﬁg’cdlurﬁ@sﬂs & e Bdlumh @ofpAH: hadsal |y
shown aS | oct 5@ard §6); aldDAedntdiCexténdmp dswst Buctds thdGow 48mpfied bydslarid, 56,

58, 60, 62 aguds5d44antBERNAIOUGY thedsHBRIAISAINGxieRBiE] livsl & Mldrvschadi Ng col umms
(such as t haosgrbLdinallyextantingdifle biislafds2]50 ad@58)e dstrib&) as ‘®ORIMNs”, and

hori zont al | yofttdstatDivitiothe GoBzdntaNgRxAdihd Gows \Bf &IENAL | iSie tb by uhdBrassiEtha0, 52,
54 and 56). tA¢thaughhv' thebé oniged vatsitabt tie exiceptivfag driap @sretdr té amyalimdsn (such as

| ongi t udi naldny ofieritetivehi ITub,ithelongitudiiaiyneddentiihg Ibes aartlals8pe asmsidbestrovstd as

"col ums", dmeome aspecadf de invdnition. NEortrastarice tha bspecesftRgelil0g2'canns”  of

I sl ands, it dossitlerethéo congeiss lamgiudinediy-extehding mwsof istands (suoh hethet 1 | | zed out si de
of the concédgrigitodinally-extendingtrow otilands 42, &0nd BBI)eamdllongm;dmaHy-anemdgmwsThus,
the | ongi t udisnal,lapd eQtobdielentic materi! within sersicorisigctoomaterielr3d "rows” in sone
aspects of the'invention. For instance, t he aspect of Figs. 10-12 can be
consi der ed t P04éhprindke $hmgllﬁsaaﬁmétheynvemoenmrngntamdlment pillaradsich @sich as t he
| ongi t udi nalthg/pibars 8A@Nd §2) e netlongiludinally staygersd relativesgone anether. In

| ongi t udi nalgoptraskthi; @2reGows genstractionAp at Higdraopseing gtage etirigi 10, Rttieri al wi t hin
seni conduct GACCoreRnSevith aBcrsppeidmwhich Ronzeataliyadipcent siapes efmaskingi materal e n,

hori zont al | \2r&, Q‘B@Hla"gﬁt?%ﬁ" d reigtive toane ac“ﬁ@eblTheaﬁS@egcprWdz?)QZ“ B& e not

| ongi t udi nalf' eg?daggff%'?’ o tJ%(t': 19y 40 inghafike YR (Fig. g@ may allow tighter packing

of structur rmed ut ihzing patterned material 40 then can be achieved with the aspect
of Fig. 10. For instance, as will be discussed below, masking material 40 can be utilized
for forming pillars from one or both of materials 30 and 18. The aspect of Fig. 22 may
allow the pillars to be more tightly packed than the aspect of Fig. 10. The dielectric lines
25, 27, 29 are not shown in Fig. 22, nor are the lines 65 and 67, in order to simplify the
drawing, but it is to be understood that structures analogous to lines 25, 27, 29, 65 and
67 would typically be included in Fig. 22 aspects of the invention.



contrast, Fig. 22 shows construction 10 at the processing stage of Fig. 10,
but in accordance with an aspect in which horizontally-adjacent islands of
maski ng material 40 are longitudinally staggered relative to one another.
The aspect of Fig. 22 can be preferred relative to that of Flg 10 in that
the aspect WZ‘WF@ZN@Z may allow tighter packing of str&eTHSEPYPYed
utilizing patterned material 40 then can be achieved with the aspect of
Fig. 10. For [Q0A8k arReferriag taFigs. 13e15p pattess Eamiyeasiking matetial 4g istanstargd 40 can
be utilized lntp@emrcendﬁc "Eﬂt%aéﬁbB ancoi0 te fsmaillapoth 785 74Bel8. 808236486 18.
The aspect d¥8, 89 and 3>withiy theyegigns beiwess the Jeached isptatiop regiensdpyqhasp®Eked t han
the aspect ¢xampg, thegegdigne2dand2@dtric |ines 25, 27, 29 are not shown in
Fig. 22, nor are the lines 65 and 67, in order to sinplify the draw ng, but
it is to be [AP48) st Bisdranster °§‘thPlﬁ’é‘3‘ﬂP8§m ge pederiying aZ%"a'szf?’mSZQ 65 and
67 woul d ty 'PE%J"I:% ’gemﬁww'a c!’t“§ regiopsaf didlectric iies 257 o

"YH‘Q n
2006/ 022765215' E s(i’ryr gr aﬁ'ﬂ“gﬁ teria ’8’9’80 St tern
f rom maski n ee?’?YaTe 'n%p‘? Cf\ &% aé s 18 and
30 to form “P?3§§779@d ?’e Wit hin

the regions | 7 % g‘ﬁ t[; és,'l': gémqu "de anpl e,

e {égsgggs.%‘% " g%?%rhg%gg E'S%eégg%m%gr Eemr%@ ;’n%?n“&afﬁg"%gzﬁ; e

an us i 0 el ectri g a
iigg Rr?y CUrt Lﬁl:'%% h taE b uhﬁzﬂ or hsfeg Hi a%ir‘f’r:dnggg EQQ

are not prot o % r.ag . at onl'y
remai ni ng Pofl éq 'n8r|ﬁe 4 b@ t he
lines 25, 27, zg e etdh Brefhn l Ra'?r%mQ es,

diel ectric rvare% ihgjero g Adna%r teri 18%@riv ﬁép. Ié}g?st % uf ewn t he
material s beéi'?fé Iieoa% ﬁegﬂﬂerrﬁgst slitdces 8FGkI &ﬂén’% riaP m regions 38, 101,
103 and 105 Qf oiBise'Suh ca b¥'BécompRéred RSO @%pnerhet.rﬁ@@éteﬁan&mame
portions 69 gy |neh&eﬁﬁrh§ndm Eﬁéaﬂmér%f&inﬂbﬁ&\tsfﬁ&mdté}%zﬂ , 27 and 29

[0050] Any suitable etch can be utilized for transferring the pattern from
masking mat giosa] 4thd pills Therunglensl v, 80, e BET 46788, 90 difel 92CHaVE thef ameexanpl e,

a reactive idayphafiéin as Ihge dRkadseR pRIvRUAP tmbrem&oftﬁarwma&rmt@ﬂmom or

mat eri al 30 fagsl 10iane92.2Accotdingfidh@illars adrtibé fotrhed SorinabisHzohtaly ddidceni al 18, as
shown. Furt heifars dre@otloadituainafliestaddeyed relativetdtions anviher) ofcarebeforméd so that

sem conduct tHorig@ritallyiagjacéf pilrts\gre lorighdinzilly blaggered reddtivaltoote advthesane

el evational |evel as the uppernost surfaces of dielectric material 24 within
regi ons 12, [do$2pndit kthoteédltbat io de shewaembogiimesterdh wt thieilangitadindligrextexdinpgl e, a
ti med etch amws of pillans isespecexbiramt adhetizontally adjaceant aiw ofrpillacs by siegle oowponent s from
mat eri al 24.di¢léddcdhaterial (for instanse, 20e loAditudinglly-&@enditty, ro8®f pBars 78478 &t 8688, 90
and 92 have i hpacedfrem the rdigcertangitudinatly-extending owmof pidrsir2e 80 eud 88 by ar t he

i sl ands of hgapavhichskéludesrthe einglairow 02 pirdielgdtismatedalanidiis2@ be Aoderstdpthgl y, t he
pillars can howeley thatithednventian énseimpasseablhgr aapeets émt shpwn)limwbich adjapet

| ongi t udi nal Pys st Riltase AecEPACETIM ene analives bit i Plemoredtieleciric matefidrawsl so t hat
hori zontal | y adjacent pillars are |longitudinally staggered relative to one
anot her. [ 0088953] 1 Fachpfthesshowapillars OMPrisefcAEASANG Ef the fecand SRmispndyetor

| ongi t udi nalm 9%@!138%?’ segmankofdhe f rqear%onpgctgrgaetéaa'f%ﬂaha PHarsicaBReal | y

adj acent rov9°6F' It%\? mipem E‘s"?ﬁ it eF'I%P‘ESYSta ee’T‘%‘Sf"F' 1@ er’@“é'lngé.’PW 'Fblr

i nstance, t [=P"|‘ 3h§’ftP T‘ fwegndsojajion yegiofsy

d f "r’b%P §Ft iny “ d
85 by rom sgféﬁhwﬁmlsol '%?%FEY%‘Oéga ??%Pg 80|? n.s

? g Bg 3n dg?s"{p Hnost po |on Hl%ﬁe die ec rlc teria on regions 1 and 16. 1
contr aSt each of the pillars has an uppermost portion of semiconductor material defined
by the uppermost portion of material 30, with such uppermost portion being above the
uppermost elevational level of material 18 at the processing stage of Fig. 5 (i.e., being
above the so-called second elevational level of the Fig. 5 construction). Thus, the
uppermost semiconductor material 30 of the pillars defines an uppermost elevational

level of the pillars that can be referred to as a third elevational level which is above the



however, that the invention enconpasses other aspects (not shown) in which
adj acent rows of pillars are spaced from one another by two or nore
dielectric material rows. [0053] Each of the shown pillars conprises a
segnent of the second sem conductor material 30 over a segnent of the first
sem conduct™f? 209¢0%2745al 18. The pillars can be consider B§TUS20HPIIY’se nesas
of the nonocrystalline material 18 extending upwardly from
| ongi t udi nalidvglselidcassbdivithabiergige & FigtefontieatavationhBlebels vldialecttio hatariah r egi ons
12, 14 and 2i4Gnd Semicoedusor defteriat 1®ases of the pillars. In the shown aspect
of the invention, the |owest-nost portion of the pillar bases is at about
t he sane el e[pab4lonaAithpeghethe sbowr pattemineutifieed tofonm thempillafs extendditirbegtt ri ¢
mat eri al 24 sefarigi semicopiugtoranaterda)ido apd info firsusemigpndacton matedalriBy ihisttp beach of
the pill ars understand thaptherimentioroencompassies sther asnegisdnetrshawnkiniwhichdes i ned by
t he upper nogillagsornty extensiinteweegrid:densndygterimalerish 30,mnardediot exend todisstbei ng
above the lsppmon@mtorémaéﬁml%nal | evel of material 18 at the processing
stage of Fig. e., bei ng{ above the so-called second el evational |evel
of the Fig BJOé@hstﬁejennn@ Xt torhigs., 16 1fe gatg sisiacirisst40deiermethalons sidewalisef i al 30
of the pi | | dbespitiss V0.2, aﬁ r&%%@ 84| 86, §8; Wrand 92 alprg sigewallseof 19 | ar s t hat
can be ref erseelipns §1.a33. 859 P9 101 10 3n9AP of Balerialsgd; apd plso alopg &xpaseds wo
2006/ 022765 fﬁﬁmqﬁﬂmmwof 'I"é\?é?@%ewﬁgéféﬁjp'wfﬁ hT'P%Q%tPé’W&Pé"tCo Fig. 5 for
the el evati dpaeng %?@%FBMF'@C%SP@'&‘ ¢fepr consistol, fopexampig. SHRLEPHYe nat er i al
18. [0054] AfﬁhP, \elegige %‘ﬁ ?’H\ @%’8 F!"Q@dp?%’d ﬁ‘iecs

el

extends thr c%i ‘15:6 't'%bef 48'6?1[!? E’la‘enallic,
sem conduct o ﬁ?'ﬁ?t”cl@a eirl g Eh}

opa WRdielaetlia i on
il BI"‘,I et bu! ¢ " %‘H?'gﬂtehe VFntﬁ’Pse"B 8% end
croompasses Eﬁf i ‘gg% g@w L Bberit it one | 010
material 18. TW"%’]’ o?s ruﬁloas ?6’"%'838 %%ﬁg @?'%(1, P?% 40 is

formed al ong a8R Elasfh%Zo L*a ﬂ]6 I 84 86,

55,50 and el b Al A?Ea gl gy %a%’”é% 1’% Ton 105, 108
\ t

material 18 erﬁ{ Fhe Q;nte ggfo% ﬁ&llaﬂé B%khar ted e |Ila tﬁémpr' S€,

consi st esselidid Hatdfial 196. TR ine Psurduhd $R1bit »& The

gate di el ectdybgn GRS rﬂStré’rIas 8ls 30 angL 2Y)n@’b‘a lafly SlircikE 4PBES J%,an %‘Fﬁ{% of

sem conduct cyl"appt eria eposition of desired
dielectric materials. The gate dielectric material is not shown being

formed al ong %E v afteQittefHe gBfelind Stripd ST APhRd Qs CaRbRlbmdd @lzidPanyout it is
to be under netodbIbgy. 'Iﬁbﬁﬂkulaﬂas‘ée&gWﬁ@&ﬁ%wnll%h%e@’ﬂ?%b hé N which
the di el ect rgafelif@iterial acdsslanentidhEot GbRltRERdN ® Arkl JuBESTRAN® @MNing Jthe vari ous
di el ectric rpdnafizalibs (such @8/eit éxa I@Bh&ﬁcéﬂ%é&ﬂbﬁm@%oﬁﬁhﬁﬁgtd@hﬁﬁé fh'eS 18 and
30. [0056] g%temﬁéﬁiatdﬁuelfmﬁ evdrahaskiAd masermhqonn formed around the pillars. The
gateline material is in horizontally-extending strips 144, 146 and 148
whi ch are se[0068] edGatekn® matekaland tareconprise anyesulﬁﬁleandwp%nonT lde carhibingion 144,
146 and 148 optorhpusitivas.eln paeticoiatr aspests, mhteriah Mamdl comgarise xdonsigi exgedtiabngf, r ows of
t he pil | ar s,oraomsist epanductivelfyrdoped sikicopi I sunse dspettematariall 1d2ican compriser i al  140.
The gat el i nenetaitapdioametat eompminds,aithersalonepamid combingtidnl withsgondsctivelipaioped or i n
ot her aspectsdicgmot shown) may only partially surround at |east sone of the
pillars. [0057] The patterned gateline strips 144, 146 and 148 can be forned
utilizing an;DOSQ] Gateline material 142 can be formed to any suitable thickness, but preferably

is formed to a thickness which only partially overlaps the elevational thickness of

semiconductor material 30. In exemplary applications, gateline material 142 will have a

thickness of at least about 500A, and in some applications can have a thickness of

greater than 1000A.

L
:F_’.R

[0060] The cross-sections of Figs. 17 and 18 show that source/drain regions 150,
151 and 153 have been formed within material 30. The source/drain regions within the
pillars are labeled as 150, and can be referred to as first source/drain regions. The



sui t abl e nmet hodol ogy. I n particular aspects, the strips will be forned by
depositing the gateline material across an entirety of construction 10 and
subsequently utilizing planarization (such as, for exanple,

chem cal - mechani cal polishing) to renove the gatel ine material from over
maski ng mate 4022365 [ 0058] Gateline material 142 can cBRBUPETEYVEHPTsui t abl e
conposi tion, or conbination of conpositions. In particular aspects,

mat eri al 14zsowp¢/uram¢p\ons withip saetions 92 8rd 9% (Fig.|13) are labetad asotfdiand 168,

conduct i vel yespegivalysand eadrbe referred tpassnserd §°Uf¢?é‘!fé'ﬂ|fa9'0'1&l12 distingwiginbems e

metal and/ offforehesowesitisiiagionsinthepilas-ofize sewce/drainsegionsaande faimes

conduct i vel Yt @peauitable implaat offcgpdustivite-anbanding dapast rad aredormegiope for med to
any suit abl elevaicmiheaveriap the gatelipemaganal 142 forned to a t hi ckness which only
partially overlaps the el eyational thickness of seni conduc or material 30.
I n exenpl ar y[09BH i cTaﬂe|58H'§e/ "t‘é%'%‘é 1R8akthe igp ‘?EA"?W' r$ ajogatecly canppeiRthess of
at |east abd\ih thgpsparce/drainir d‘g nght\eg éalP: HQ?/v‘oa a‘f"Fli1 ﬁr‘ﬁé‘é’g agf

greater thanhe /d’ '0(5 nsﬂ:“; a@p F fael rggjo B show t hat

sour ce/ dr ai '@ "Plp ?’ésré?/ 30.

The source/ J;; i wpﬁhe[rpi ’sﬁn ggr:%n é’il‘%ﬁ E?g Uuﬁn%d can be
;‘é;fugssozfag%;g%nﬁfgm wg § ?ﬁaﬁgn gsg; Fo. 18
R o g r&@%ﬂ eof 151 aféﬁ*h%regﬁgzscrmd
the pilla JF&" f'e N ranrelo?lsucan be forned vmth any suitable

mpl ant of ¢ “FYéIe¥ n&a@& ﬂh@rsli did.9g) iler¥by onal ly
i e ML S o @1%836'9oara. ot
%1@:@ i R el
regions 151 o"ilea'l &Me r'nﬁbre Bélh AR sifQRAMde” 854 %ﬁphéﬂﬁ&lhcﬁﬁ

regions ext eafsi) th| n the pillars and sectlons and al so extend within
portions of substrate 18 interconnecting the pillars and sections. The

channel regi @083 anTHeamatda1ag4 Ahs apnirgy i1 BkiendiiPBerMroggstoagseseand can, for
exanpl e, be sbikrcEidtdin 6QRAE 180/Idnd@an haVgBhér@pelihgHnet Qfowhpéhem‘ngsmmé:onduct or
materi al s 1&oarad/dedh refldns gamébeaanéﬁaweersmurpﬂle{sotm goufcegirgin $egldris, 15and

sour ce/ dr ai rant @ g8,dtrSexatripld) N ThéSoscerdraidnégiShs, 1593an BB eldiiricallyddnnddidd wilfD3 and
105 (for exaapaditor ¢dnetrsaions e800(diigraniragicainsiusirdted by bbed) in tFigge2dand 29rm  a
plurality ofthbugH idteedoneedts {noastsowsy) exteadimgswithir the@pening 0852 | Siédrit, theng next to
Fi gs. 19- 21 souras/draigregiohe withih tHdsechorghetvldenifllars $he someoeddiainasgiorsutsdequent | y
an i nsul at i \aada8,doi edambp®) carsbé cormedted teebitlindse1 82ppeugls apgrapratef t he

const ruct i onntercosnectst iThe tnamsistor @avickS 4oroprisingenannaie withiy theupillaadEan thosrposi ti on
or conbi natincorpordted mtgpldBAMI constructions. iTine Sonstruatignecas baifdrmed impumereys consi st
essenti al | y levels of gtegrationi and ipfsoma@spectsgandedhcospdrated intaiforaxdmples #F3, con

di oxi de, an®Fbor 85hBAMusll Arayr. dn ghssaspecBRER inYeotiBBOSow hthe | al 154 has
openi ngs 15@rapsistehennstjuctions et Fign A1 ean kedpenseoratedinte ether Wpes efagernery 150, and
can have ot ieviceshasidegsorimadditigndaRping jnceirarateyl in ®RAM devieasr For stanee.r egi ons
in the sect |t%§a’1§§!%€?ﬁ“t“ﬁ@f\§lqaf‘ &e incorpeeatechintoctRAM depvicesegi ons 151

[0064] Another aspect of the invention is described with reference to Flgs. 23-25. In
referring to such aspect, similar numbering will be used as was used above in
describing Figs. 1-21, where appropriate.

[0065] Referring initially to Fig. 23, a construction 10 is illustrated at the processing
stage of Fig. 3. Construction 10 thus comprises the crystalline semiconductor material
18 described previously, and further comprises the isolation regions 12, 14 and 16
extending within semiconductor material 18. The construction also comprises the
regions 20 and 22 extending between the isolation regions, and is shown comprising a
planarized upper surface 26 extending across the isolation regions and also across an
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and 153, for exanple). The source/drain regions 150 can be electrically
connected with capacitor constructions 160 (diagrammatically illustrated by
boxes in Figs. 20 and 21) through interconnects (not shown) extending

wi thin the openings 156. Simlarly, the source/drain regions within the
sections be‘f’&é@%’”ﬁ”ﬁ? ars (the source/drain regions 151 BGFAUSRO®/034587
exanpl e) can be connected to bitlines 162 through appropriate

i nt er connectuppermest surfane pksanricandusteratledhiBi diimectediiahupner urfaseR6tc88 pil | ars
can thus be beings f igrothpriaspesteptAng invardien (not shayy), andespegifically that théns can be
formed in nigHBEacRgS! regians|13. Ht andhtecandieiabave g SuriaceseS mrateriah a8 insueh Athse

i ncor por at ed’SP‘?ﬁt% for exanple, 4F2, 6F2, or 8F2 DRAMcell arrays. In other
aspects of the invention (not shovvn the  transi st or const r uct i ons of Figs

19- 21 can be[qoﬁﬁlor f%’t"@ﬂ "Fﬁtt%':gt d torrfﬁ"% pg@%a WIEWRs, or in
addition to dﬁf f’B?%&” 'y'

transi st or ef’ Pat cgamet,ﬁsge a‘ ‘;;r@ 84]

Anot her aspé’fi’fSt P" e’zfé ?%@Rﬁ'sﬁf F‘Ff é?@? rf" PM23.- 25,

I n referrl 'f?‘f?s

el JZ“‘Q el §°§§;§’? 'Waﬁ@%%ma?%‘ef "ﬁ'aete%%qgebf g >

initially to g‘%lon 10 is illustrated at the processing

f Fi
:e?nggog duclt g@%@}ﬂ%&ﬁgﬁ%&% é%f rjngte Q e§§jm§5$ b%stunl?z gﬁ% lHJ {he gnf)atfréaels t he

isolationr ,on

L{ﬁf gri al 18.
The CO”S”U‘agi‘%Bo% b S%FB?/F usly Srd.r{g {h%Fwa. %G lgkeee Qbﬁgﬁgetmen.the
i sol ation ﬁnaﬁ 8 JetwBER bibRERAE r %n%br’f@ an \Qa%%% e 26
ext endi ng a g rlélléﬁo'ié?} h YPAHIRALR SRRt %@feefzﬁéb%% Bhs ark 6/ 022765
PCT/ 052004/ Q'% ./ the WRR&ETIDGE0 calbid artariddd Wt&%@é@fh@ﬁatgﬁtﬁfckﬁéss theIt s
noted that Lué%hve%bfoﬁesngﬁmg%rea@@tﬂéqaeeh Wi oflthe @éfearfrees.@@sﬁss IRf the
i nvention (ngbm &Bﬂ ect8Hata B4 Q06 isSqbliy td dickhétB of Fuinfad6eS100fnahedbieRs 12, 14
and 16 can hg aBelR @60 hieonsetérsaem refioR@iE N i ahd 18 atdspadedifrathdAs angtheast S.
[ 0066] ' Refsbut 100 naf¥metets. Fi g. 24, a sem conductor material 200 is

epitaxially growmm directly over an uppernost surface of nonocrystalline

mat eri al 18. [0688] axPaitermedgnasing marékdl dals f3dikdaaer the RlefeniiRecarRgivns, andconpri se,
consi st esseanbsetjubntlyad pattern isaaasietredirors maggrial 4Ctoymdarlyiryj senticondudtbe | ,
crystal | i ne matecd 200 toX0bn pitiams 208 2060208carid 10dshan iR 6id. B)dioatprisig tiefeot
surfaces of frbeabgions of enaterat 20| Sudh. pillarecatiaharctie utitigedinshecprmcdssingaused by, for
exanpl e, t hitscegdedabbed refptioetdFige dG+21ita tprintansistor evices hatingwerticallyst al | | ne
mat eri al 18 dxtendingichénrehregionsf aces of dielectric material 24. [0067] The

t hi ckness of material 200 and conditions utilized for growing the materi al
can be adj us{0989k uch notable diffegengefoetvieen the procesging obkipe r23-25rang thatrof Fighl vy
across the 4-@isiteatshereaonad perdicendustor material(i3e akFige, 7‘-1ﬂndam at#ig. 24xR as, for
exanpl e, t hdommegiinthe processing obfigeldstwhilsean yppesmastiiohgliof diatestsic dnateria) 24 isher e
will be def delowthesppeigiosiievelpf semicanducienpaterial 18t and iaforpedindbe ween

di el ectric rREQesHBg 9LFIS.124 wihile thesuppermaesd favelpd glielackic materialgd éqoplanaodith s gr own
to a thi ckndB%URREFROStIRYE! efHBAterial 48+t _free regi ons are undesirably narrow,
the materi al 200 can be pl anarjzed back to reduce the lateral thickness of
the defecti{® egéapqqt,ggthe [vertionds describeq wihefefgneeo figst4fand

def ect - free é'” ”” éﬁ'ﬁp‘é? %{B’ EP@be'f?ﬂt"ﬂ'f bepsesias was yied@hevedn a
t hi ckness of9eFFHRg %‘% 2loWNR% AP

[0071] Referring initially to Fig. 26, a construction 220 is illustrated at a processing
stage subsequent to that of Fig. 2. Construction 220 is similar to the construction 10
described previously, but the isolation regions 12, 14 and 16 of the Fig. 26 construction
are much deeper than those of the Fig. 2 construction.

gg:%

,_

[0072] Semiconductor material 18 and dielectric material 24 are shown sharing a
coplanar uppermost surface 26. It is to be understood, however, that material 24 can, in
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to about 300 nanoneters, and regions 12, 14 and 16 are spaced from one
anot her by about 100 nanoneters. [0068] Patterned masking material 40 is
formed over the defect-free regions, and subsequently a pattern is
transferred frommaterial 40 to underlyl ng sem conductor . material 200 to
form pil | arYO2802B6F 208 and 210 (shown in Fig. 25) c I VIPHE3458T ect -
free regions of material 200. Such pillars can then be utilized in the
processi ng Seine @sRestsiof dbiprention fat slowr hayeyan upper syrtacg thad jsygtove Hat s or

devi ces havisggicorductics matgrial é&?‘éh@ipﬁ?@“@‘ﬁ'@rﬁtﬁﬂe of Eig 8ks. . [0069] A notable

di fference between the processing of Figs. 23-25 and that of qu 4-9 is
that the secl@B®BlseRattenedMaskinggiatqriabdo i %”@f’ OpPryEgions of SEAUCOPEUCIRN Fig. 24)
is forned |”P?W"I’?é1%Pﬁ&’@%’éf%{j’“éfmﬁ"g@d ®:9 while an uppernost |evel of

dielectric nmater.i aI upper nost .| evel f S [
materi al 18, 08 Eﬁ%’l"ﬂ% 9r2t7hB' 'a’ PE%% dd 0S5f ’WH%’I'"’E gﬁ)é upper nost
| evel of di JPR ?ﬁ”f‘% JP&F%’P ‘Qaé‘efr? (f'ﬂf eI of

W 'Ef,sr"?’

mat eri al 18"“C IP %’?tﬁh 'V' g
reference t 8}2"‘6 @baﬁ’ 2 ee§<; st th;@%s{ ggrg %E' : Cé;e nI ar
nb r reyi wh
zzprﬁg:rgt;“memsr Rl ekl o Sl
o

IEiER s ﬁ%?zjﬁﬁ e

Constructio I n%ee% gra oY) B] r UL %{hr 'f'o rously,
iSistor co

but the |sol
e decpe ng&ﬁ i T Sl R Sicoge
io
t t | 24 ,
:Jﬁpearlm\sl\o Z% ngétht e bipp ?ﬁgﬂéég Fb%oﬂh@ Iar H‘@fﬁ%Fa\&a ] th@’?ﬁ chrid! can

dssirtfX B“r‘e&:’%@%‘éée hdlSevelBf @Y | O (not
shown) have g rHBQ%urf%bléJé#‘iﬁ‘e& éétné RRYEberRath thbse ¢t B mmpsiuct or materi al
18 at the proce55| ng stage of [0073] Patterned rraskl ng material 40
is formed ovRp7sEYi TR iRls SIE Q?'&QHS& %nsd@?éo&b'c@h Adk BsaRRA Qi ons 12, 14
and 16. [ 00 Hnokgétaniné SifcdnGndtbihl 18.7in thé héprcBofFid 2¢ttﬁB%dmchhdhoﬁﬂmé¥éﬂ’éﬂUCt or
material 18 obhe plilaryTs kestartigilyeertirtlf 6 Monb&ydtaIihd SErRIBShdiBGK mARriantsof Tat er i al
18. Such camndrPesarC 4PEPbI WHAE, thié sdimicoriuctoX mETRHE!, of thespilldrabdrRisty dssaitrlly The
i ndi vi dual R, lok aérsisié &, iheleisas ofroncdRtallide 4emdRduetst ndrial. Thies Rkodi ment  of
Figs. 26 andomfast®hbaspeessl Rgse fi e ie@hich tie pilRkeImpeish ogb saymentgsiscri bed
previ ousl y isemicohductor $edteralveth thelloivbmbost Seynient béing theanedaad! éirst t he shown
stringers 236mizshdudtormgatéral setthe uppertiobt seymentsbirigiesabond eerhicondustirer i al 24
(the stringetaiatan result froma pro-graded etch or a retrograded etch). In
sone aspects, such stringers can be renoved by appropriate etching. The
pillars 222, [0p26], Zihe aspects 828 pwentioheirsdibed abgwemae haveséveel pdentes.ng
descri bed eremneusd:ey exgmplaryeheshatiolgy obthBipgesentliBvedlion can becinc@rporated inthe
pi |l ars i nt conveatiziat processes wWitbaut addiioriabnavgtooling. | Aled, leyemplatyanethordplagyahnel
regi ons. | ntheopresent freention cah ge dpeg with o1 withoelpirdagal semicondugier grevtban  be | eft
as i s so th&xemplaryrsprets of the prasghidnventielveanhiedew gositand sintrie tog ingppotakidmat el y
coext ensi ve intp semicerdugion éabripation apd carkedues, of aldeast Potinareasenthetrmatoenefpect s,
t he di el ect masking steps rrlativgto %‘VQWE?"@HI’@QPSSQ&‘ FreMRIAncaspesiss fermjesent r educe

t he el evat i dyantignaye gergraljyrgrinkable for application to future applications with higher levels
of integration.

HCI Ion are

[0077] Fig. 28 illustrates generally, by way of example but not by way of limitation,
an embodiment of a computer system 400 according to an aspect of the present
invention. Computer system 400 includes a monitor 401 or other communication output
device, a keyboard 402 or other communication input device, and a motherboard 404.
Motherboard 404 can carry a microprocessor 406 or other data processing unit, and at
least one memory device 408. Memory device 408 can comprise various aspects of the
invention described above. Memory device 408 can comprise an array of memory cells,
and such array can be coupled with addressing circuitry for accessing individual
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uppernost surfaces of the dielectric regions to beneath those of the
pillars. [00751 The pillars of Fig. 27 can be considered to conprise nesas
of a first nonocrystalline silicon material 18. In the aspect of Fig. 27,
the semi conductor material of the pillars is substantially entirely the
monocr yst aMQ #868&MSconduct or material 18 of the rresasl’cﬁ’sﬁﬁ"t‘(@“f’%rds t he
sem conductor material of the pillars consists essentially of, or consists
of , the mesasemdry celisan thesaredy! iFneherctie by celirarmag icen balcouﬁréds»airsadn

contrast t o drbdt fasading dataRiogsthe hedriory pellshiThé addressing arat read oinquitrysian toeo
segment s of utifzedifermodveying inivernationdletwesn rremdne dévicee4 080 td psecpseot40bei ng t he
mesa of fi r SSuchdisiliistretediin therblogktdiagram obthel motherhaapd4GvbsHowndy Frign29.bli ng a
second seni cwahibloclodiagrasy, thei agddrespiog Zigquitryrgillastpated as 410 aridghé readieircuity is

descri bed abibistrated as Ka2.eVarious campenanisef gg@puter systen ARQ, invtuslingeantesnsselr y

met hodol ogy 496, eanecoppesente prpenatof the reamrry eonsiieeliops dasasited prayiously Bt i onal
processes widisepsureaddi ti onal new tooling. Also, exenpl ary net hodol ogy of

the present invention can be done with or w thout epitaxial sem conductor
growth. Exelf78l y Propesspsdeyicer408 cpp 6ErfPORhipaRIPeRsSerIoBde. 3tk .cost and
sinple for |4‘$§?ﬁ'$$6¢ memefy utilizechwiticthe mnddigcen comatie teaghings ohK® REesent educe, or
at | east notVeRHPase, the nunber of maski ng steps relative to conventi onal
processes. | ar R,eCt s of the resent i nvention are generally

shri nkabl e flﬂﬂng %6@9 &?VFB“PG n pdd ?."&%OW%UE%% pxampies| s of

i ntegrati on s'r[gdﬁ) ﬁl‘igw’\Q@mi"i’ % 'MHF 'PPg' g$ (4 ybut not
by way of ‘tsﬁf'i"b el ﬁg‘ f Qfeéﬁf‘tél@@"a%'&o ng to
an aspect of %’H@’y Pé ee?ﬁ ‘?ag%r ?’Ia '"t whigh H'
d

401 or ot her Hé& O'Eem8 b°8§38‘ e‘ﬂ?e
conmuni cat i

".p InE)d oper srn 'n282ycan
carry a mcré? " ‘§§ ? S%‘%f ?e%%tgfa&ﬁé uliter g%m% nbl—:‘eaSt one

ah noni t or

menory devi C of the

i nvention descrt bed & ove ev ce 08 can conprlse an array of nmenory
cells, and ar kY % ,,la | hé&nforl Whic

aes oy | B g%%@r&;ﬁﬁaﬂrgﬁrﬂé A e, |
the array. jé dcslu n H&'Bdeh ﬁHrﬂXmS@r%S}!ﬁwcFéé‘éQsG Bmhu fé%n circuit
for reading y &iin %haﬁéroarcres%%rdnsrs w6t $h&Gme’ r.aa efrlohyCUI L Ty
can be uti 'd @ﬁs&% Y bAY rhdih 'd?r'ibr fié WH @éé'lﬁ@ucﬂa and

processor 4%n§uc®onsumlw%mﬁm VERM ﬁdéiré&humgraa%n asloferdBlichasboar d
404 shown i nEAM or B@sh mamosseh bl ock di agram the addressing circuitry is
illustrated as 410 and the read circuitry is illustrated as 412. Various

conponent s 0fgo89]PUMEMOBMEVREUEE Ban d:d?ﬁdrléé imtehdpy RERESMraccérd@ncelth chaER! i se
one or nore MbrelaBfediEsKy predértiinveationons described previously in this
di scl osure. [ 0078?‘9 Processor device 406 can correspond to a processor
modul e, and [GOB2PCi Fife3D inwstatey aimplifiee Block dibgrabeof EOTyH-level @gamixatidn &fe
t eachi ngs ofvaribgs ¢migsiiménts ofaregXemplary ¢16€mhic syetemr 3000 tHeqresddBinvétionor r espond
to a nenory $ysthm 200 danrcoerespuplieo, forsixample, a berhputer systeny, w pnaudes eentioSl MVB) and
dual i n-1 i nesystenpoyanycdhdragstémbithdvienpioyy a poezesse dnd asdooatedmereomnt at i on whi ch
utilize the Eleahicrsgstemf700las funeticnat elemeststin@udingldnprocessor or arithmetic/logic

unit (ALU) 702, a control unit 704, a memory device unit 706 and an input/output (I/O)

device 708. Generally, electronic system 700 will have a native set of instructions that

specify operations to be performed on data by the processor 702 and other interactions

between the processor 702, the memory device unit 706 and the I/O devices 708. The

control unit 704 coordinates all operations of the processor 702, the memory device 706

and the I/O devices 708 by continuously cycling through a set of operations that cause

instructions to be fetched from the memory device 706 and executed. In various

embodiments, the memory device 706 includes, but is not limited to, random access

memory (RAM) devices, read-only memory (ROM) devices, and peripheral devices such

as a floppy disk drive and a compact disk CD-ROM drive. One of ordinary skill in the art

will understand, upon reading and comprehending this disclosure, that any of the
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menory device can be incorporated into any of a variety of designs which
provide different nethods of reading fromand witing to nenory cells of

t he device. One such nethod is the page node operation. Page node
operations in a DRAM are defined by the nethod of accessing a row of a
menory cel WQRM069R7&nd randonl y accessing different coPGRUS209#/04B% array.
Data stored at the row and colum intersection can be read and output while
t hat col um iliustrated elestécal ch@p&Tntsrare shpableneftbeing Jatwicated deinclude mendne ext ended
dat a out put coEDOFtiansdincyssedipcéviouslyliothis displasurst ored at a nenory array address
to be available as output after the addressed colum has been closed. This
mermory can i [0883asdigdtds 8 simAlifiectiieckatiagrapebal Sighyevel organipgfiosipbvarigusaccess

si gnal s wi t lembodimsatscaf g (%emap*awméeqtrﬁnmﬁv%w 800 TRe systanp 800 inaludes & avai | abl e
on a menory MAROry deviee 802 thatrheganagray plyeemery cais,8 §d¢fﬁ%9f drrederfORMW DDR
SDRAM  SLDRARgesyRIMIBNB0ECRlEEN aREsRAIIICUE §d) readiwritn eritrel aiigyity 832 f°$RAM or

Fl ash nmenor iceatroljingepeatinisrapy ingatjeutrut sigyity/ £ 4c Jhp Meseonyeavies SG2duihal |

accor dance VRdysespewescircyiity 816 é@?%sob?Sgonéucﬁraés%'ﬁ?“‘iWé‘?fﬁlf‘?fr‘i’ete[“mﬂ@g] Fig.
30 i | | ust r atAbhsther amasary ceijs i) &lew-thieshpid aenductingstai or invadhios pdeNon of
vari ous enb&ﬂi‘%ﬂ’ﬂ%s‘éﬁe ﬁ‘eéﬂ%’é %\P %Icgﬁ‘{'%?ﬂed”@ QSRPWEDH BURR! ‘t‘"l‘flé't r esent

i nventi on. »s"t"@H'W@@z R’Q‘,’ eNCe yoltags Ciecyitn, 384 f°’aP’%‘6 éystem a
process .cont |lne§é} fﬁéP’°§' g the seqond W ‘g'“apﬁggc% or and
associ at ed FEpHIYY,S SfEf%"Bt" W?'? B dLeSysiem; H sodpel , i ncluding
a processor P5ce§ qrﬁﬁ%'é%’l"@m%%" ’T?(E?ﬁ}'a?@fs'”& contr ol unlt 704, a

menory devic t 06 and an in lout I VI ce y
el ectronic s(}@gygm f‘%\{'ge ff?'V@s {r 2r SE{ r grcf stor8 ecify

t| to
operations { Vé'"%?’f f’.
i nteracti ong<C %f" Con ro §H @ r d"@t e&a rand t he
| / O devi ce§ th rH A‘f nraao E%gﬂ ggr t he
processor wc ]5 r|b(é8?>r q h|s
conti nuousl |s%¥> rou a s 0 er at o tha cause | ructions to

be fetched from he menory deV| ce 706 and executed. In various enbodinents,

the mermory dgyggs 71% Jaﬁsuélﬂﬁs?pat ths8Pthis! digBdsGfd 4r8 inté Gidg3as Mmenory
(RAM devic rﬁ%ﬁf 5&/058 é&l‘Nf&qﬁe ciftil %@'é&rﬁ{é ?jrb fgl ces such
as a-fl oppy t ifVdnGisn, ﬁ&rm {eVd’escﬁB?ﬁn% alPthgi nary
skill in theydhdnts Md foatdPidest 8 Bfee trodilrp te'i'rﬁa A LT fB6RehdRGNithNI S

di sclosure, aTsB@éts &fthe Plesbrminvbatido %ﬁﬂ“ﬁ QWI@@Mand thhustrated
el ectrical GRAMARAEOERCHIHC HRRAR c%n% famca@dﬁ 62@3&&&«&95 rdcB&dintighits B3FOT Y
construct i ongeslbs 8 4mgR&ERIEINAHSH chid, Th driéro FidBEe BeWofmUrt@ds] ihéd. 31 is a

sinplified hjetwdendhegroadssef ari thég{é,ﬂow/@gv.c@(gam zation of various

enbodi nents of an exenplary el ectronic system 800. The system 800 includes a
menory devi CRpo86R tAplicdtidfs fil nshiony ceélb camimblude elettrshiB§stentridr @sesn decoder
806, row acaemaery friodales, deyic8 @Bvers, PJoweanmagdules; somimunicationymEddins, pradésor i t e
control ci r anddutes, &ilPagplitation-@pédif rhodulesparedt @iy nolade mudildysp wiultiehipput
circuitry 8ldodulEse Suemoirouitdeoan d@thdoBe & sutidoaponem ot a dadetypol@ectoniccui try 816,
and sensor s sy&Bmssauch aaa otogkfetetevisionsacell ghone,dgiezsanian¢omgputerhat her a nenory
cell is in autcowbildramshdiisttiat controtsysteq, ab ar@afyrandtrersii gh- t hr eshol d non-
conducting state. The illustrated power circuitry 816 includes power supply
circuitry
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880, circuitry 882 for providing a reference voltage, circuitry 884 for
providing the first wordline with pulses, circuitry 886 for providing the
second wordline with pulses, and circuitry 888 for providing the bitline
wi th pul ses. The system 800 al so includes a processor 822, or nenory
controller for nmenory accessing. [0084] The nenory device 802 receives
control CEAEMSl s 824 fromthe processor 822 over wiring or netallization

| ines. The nenory device 802 is used to store data which is accessed via

/011 nes. IAmWIthod o??orl%P raes%mfktog?ucp(ﬂ( cchgg&c?log Blgﬁgml nthe art that

addi ti onal CI UI t m&gondﬁctorf tfat t 0] sraec mp 15119 apluga“l:’ o ggchteﬁlat the
ﬁeg@ chs

| east o %‘fn r&ﬁ%{;ﬁb g'?" P SCTY 3‘3“8‘8?“ TZ ? }‘?8 %?‘%eélo?ﬁenor
constru "t O‘lefﬂ%t Efeb§ FF%&%"‘BFWE%%%% f“r?“?‘iﬁ?(séa "be ERGRUT [ 0085]

The varF%ﬁEarllustr ted systems of this disclosure are é% ded. g rovi de a
Goner al undePSPRE e mgroe Rl e somppiEiat MaFa Fp &p llrs yiciahe

st ruct ufistregong 4Bd  present i nvention, and are not |ntended to serve as a
conpl ete desWh?ﬁPﬂEﬁmB?“@BPomﬁ@wseIenents and features of an electronic

syst em usi ngfofite ppaitespeddardmask oyerdbsmenagnsialling spaigendugior materig); andent

i nventi on. Omastsfringtaeatieraifioay the patterned hardmpsk inte thgimopogyidlling semdcopgusior t he
vari ousmeteddlt r oni ¢ systens can be fabricated in single-package processing
units, or even on a single sem conductor chip, in order to reduce the
conmuni 2at i ofhethetirod dfetaive d rwhehein {he tremsbhedisolatiah regienshane aryuppermaesefustace §t@086]
Appl i cafifsoelsvational kzetpwhereialthesmeranaryistalline skaniedndudtoronateria hat anmppérorostisgdaden
menory amacatond eledaionaldewdtt,iaud wherepaksefirstrabaialicom] leed iat of dwve tre sewdéns,

pr ocess elevationd ldvelat irdtiedioa pHihe pattering sftbesemicnduthatineseriahnd nmay i ncl ude

mul tilayer, nmultichip nodules. Such circuitry can further be a subconponent
of a vasi et yTid m@h&Céfictithd wheysi thesrenched Bolattonaregibixtayve an ifpeandsssupface @ acel |
phone, @rspelewtiondl levelNPHérein thedfioncts@INRb kdnticondlctbmBateridl had anappérimdbt siyfadeem  an
ai r cr af hta saehd @leR@iohal 18vk1, Ghd\ivlEreinkhe fyst8vaGshaDlevd] & tEldvIthe sécohd leviftiogd] O

const r UglblQRinitfOBP b1 thé ﬁeﬂtenngdﬂtHE RHidnERIr GRARGHCt or substrate, the substrate
conprising a plurality of trenched isolation regions extending within a
monocr ygt al | e, &Re GG StviHerdiRne ofboryddifnd seRicRhdRfbr i ANS a fP&1 N9 Spaced
from On?enﬁ%h@&& rpéfer dl rtﬁé métﬁgd fiftfer<3 1r1§1§ ﬁﬂnfn@% ] e E&Mé&ﬂh&b aterial

serti ¢onguetrrs TBh bidibeor Mafehial HachekMPHEPARKTNS pfletns B SERHSORTLEA D
materia alflind b B nO b Bioes ks  Dscefint d mess%?(orna%g*a@hdu@@ erein
the ﬂ%}l er’ a P the fitdt rﬁ'@or?du LA over

rmnocrys altineg s conductor arirar: and transferrl ng a pattern fromthe

patterned h 19 th cryst ne .s ctor. materia 2. The
recnod 31, o S of TR AT s bR mos:
sur f acePYYcrystaling.qramrp, léstﬁ'bci‘?& | evel , wher ei n t he monocrystalline

sem conduct oy er has ernost surf at a second el evati onal

| evel , gnd \Aﬂéﬁ'@?tho‘{%é’lal“i“rs"f cEAh P S5<BRL e eapyclorgnateriab Fong BB FEsepAly S cond

el evat | SR8l CYERkliogh. i nitiation of the patterni ng of the seni conduct or

mat er i aI 3. The method of claiml wherein the trenched isolation regions

have an’uppefFifgssthed efickeima 6avhegein the second semiconductor material is epitaxially grown from
the first semiconductor material.

menory dev ventlon

8. The method of claim 1 wherein the trenched isolation regions extend along a defined
longitudinal direction, wherein the pillars form an array having columns along the longitudinal
direction and rows along a defined horizontal direction which is substantially orthogonal to the
longitudinal direction, and further comprising forming one or more horizontally-extending gatelines
extending along pillars that are along a common row as one another.

9. The method of claim 8 further comprising:
forming sections of vertically-extended semiconductor material between the pillars;
forming source/drain regions within upper regions of the sections;
forming source/drain regions in upper regions of the pillars; and
incorporating paired source/drain regions into transistor devices; individual pairs of
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first elevational |evel, wherein the nonocrystalline sem conductor materi al
has an uppernost surface at a second el evational |evel, and wherein the
first elevational level is below the second el evational |evel at initiation
of the patterning of the sem conductor material. 4. The nethod of claim3
wherein the nonocrystalline sem conductor material is a first sem conductor
material, the nmethod further conprising formng a second sem conduct or

mat er i aource/dmain tepieng ¢angirisg wne snucheshron raganevithid 3 seatieh anidelesither stvgcgddrainer ni ng
pat t er negich evithimaqmiliar stherirasisthn dedces comprisingathametregonsmtareroinecdtidg the pairedt he

pi | | ar ssouzedenipreg®es.a segnent of the second sem conductor material over a
segnent of the first sem conductor material. 5. The nethod of claim4

wher ei n 10he Braltbdsof a0 duteied EonfiisihgifarimiggnBRAM urdscyi al | y of

pol ycr yftmink laR&paditorameleqtical SorhiettionGwith dne oflfhe pairidRokc&lrainl ragihsofwher ei n t he
second meRidualinfusiitor deWRbgindal consi sts essentially of single crystal

si |'i conforfing AlbRIinGEh RREtriR] chrRkBrOw M@ Bihbr JftfiR FaRe@SHreRITAIR ARIbAS bOihe MR € i al
is epitgxdsalot MevilleOWn from the first sem conductor naterial. 8. The nethod

of claim1l wherein the trenched isolation regions extend al ong a defi ned
I ongi t ugyj “a' THH hé&ifdd RR1aint Sitteth t’h@&er&hé& éélilJnQEgIbr%rbx%H @Yon@%vdeﬂﬁledco' ums

al ong tBﬁ ng &1&gflcs}fil)vherginrtﬁé: 199 3R naf4P 4&lohp af qt al

di rec“gﬁk &nd rbws H.%.Sj lké‘ﬂr}éo&ﬁlt aj} éh is § ‘{ii 'ré'hU Pt (ffl rection,
and fur Eadﬁ{af'a&cﬁ(} Q@é}%lﬂﬂor%ﬁ aﬁ% ad}?Jeﬁt fAed Zr@” &in reﬂ.ﬁ glines
ext endi p% al o ars a nmon row as on . The
nmet hod flal m 8 furt her corrprl Si ng for m ng secti ons of

vertlca y- eﬁ%en @dosf B cto a betvveent ar,s. formng

sour ce/ ¢t aj lgfﬁré ' Ol OHtrFI%OI? gflgﬂﬂ 4
o w’“@r;? RN 3#% p ’§Ft§1“d¥ é@?\’t@éﬁtaﬂl elﬂ% B Pt ng

d r ! f 15
E glu; ge/ lopgituqina grea%@l > @pRaren Agrizsntelly adirceay millars pre ﬂétgraaﬁ %}g dg@@?. gn and

the ot h#rgee5ard@Vatarms anPdgfi on within a pillar, the transistor devices
conprising channel regions interconnecting the paired source/drain regions.
10. Theldvet hdnestod of Eirming afsgmiceductos APISIraGliag, cOMPHFIAG a DRAM unit cel | by:
form ng a capavfinge s¢micenduetor subsirate; Hrersabstrats somprisingyiows of trefehegrxiondiag
sour ce/ dithin @ firg géroinendy¢tommaterial dthg rasdeing spased Gom onelanothee by Srstireionsi ng a
bi t | i necampriging ¢herfirstzbmisondvetor imaterial thi tremrbeohaving adirsttdidetrid material theretm tlbr ai n
r egi onsficf ditlhdric matgriali veithin the erenahes foining Tdves afdickeotticafateriagi m 1 wherein the
trenched i sofoahingn s¢cegd sanscexbaomdnateriab nyer thedemicordhctor subgirste,dhaseondi r ect i on,
wher ei nsentieongudtéramaerfab exterslimgarveratiie framsiofi first dielgomis matepiabantd aéso lestand ib g atiresal
di rect i the fiast eegionsBetakarnye eovdef firediclkotric matetial; di recti on which is
subst ant i al | forming bpaingsextemdifidwhroug thgisédodd seadicahidi@ort maerial andiowhefirgs N
hor i zonHielettyic adiesiglent pillars are longitudinally staggered relative to one
anot her. 12. fiifihgtha®héiks WithGl seéond Hieleic@hdlerlal® extcad aRRedighB6 RS 10@8 of €gi ONs
extend glRAfC Maffihl t@@ﬂupﬂepagfawsiﬂtﬂ@éec&ldrs@ﬁicbﬂdhctomﬁf&hn ahdie pillars forman
array havi ngpeiniEee RlsCRE sbddfd samedddidbmnAdteridl i j1@91id pfiadsSthal ong a
def i ned;aRidudififiad cHMprmb'aQBerih 61thé &c%ﬁ%ﬁ&&“r%a@rfa QRP R Aonleflt dfitke
| ONGi { R} Shtes 'n%rﬁ@@ §8!téhd ak?gg b ?t‘% R ioﬂfeed?tthegilll rms i

€0

subst angﬂa d ffonf Qe 2nOMG ns%tnﬂ e ofGhe WS dé‘l@&h@er
material.
14. The method of claim 13 wherein the first and second dielectric materials are compositionally

the same as one another.

15. The method of claim 13 wherein the first and second dielectric materials are compositionally
different from one another.

16. The method of claim 13 wherein the first semiconductor material consists essentially of

single crystal silicon and the second semiconductor material consists essentially of polycrystalline or
amorphous silicon.
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13. A nethod of form ng a sem conductor construction, conprising: providing
a sem conductor substrate, the substrate conprising rows of trenches
extending within a first sem conductor material, the rows being spaced from
one another by first regions conprising the first sem conductor material,
the trenches having a first dielectric material therein, the first
dielectric material within the trenches formng rows of dielectric material;
form ngl’a sebemttisdnif claimd UE vbereimaheefinstdnd sscend semecandudteranatercaloronsistbst r at e,

t he secosdltialbesfisinglectnstabsilioat er i al ext endi ng over the rows of first
dielectric material and al so extending across the first regions between the
rows of 1§.i r SThethethodaif ciatin MR tvErcial the Jecsndisagicofimoion mateeixltie agliariglly proedgh t he
second gsentedrdyaheondiBloemaitialand to the first dielectric material; filling
the openings with a second dielectric material to extend the hei ght of the

rows of 19.di etiRGhdihdd oTRIaf il hwhEr@indRe FgBEleditid nae€al @bmprigs SiticeH dloxG@dN1 conduct or
material; and patterning the first and second sem conductor nmaterials into a

plural i3y of rRiddidasor claltf 13 Whehel st diéibdiAd PateRIRbAsH G stidiBOsmiloP! t he
second ggRhgconductor material over a segnent of the first sem conductor
material, the pillars extending along rows, at |east sone of the pillar rows

bei ng ac f ] | S nor e of
the roudhof  HieaPEdHISIE) Wk ing fOYReh RORER BRI S IBoRURRE, 01 R,
first sesoNn i el [i terd r [ I S as one
anot her o 1= TSGR ERIGS uFBE 065 Bl BeRTRERpHL PRk cobBeeSARBn S T
mat er i a?lg’“aer'e conpositionally different fromone another. 16. The nethod of
claim 13 wherein the first_ sem copductor, material .consists essentially of
single thyst U iy o llgh 2 PREeGARONG! St padtisef il tar g srendy
essent | HIFHFORAIOKEEycrystal line or anorphous silicon. 16 17. The nethod of
claim 13 wherein the first_and secopd semn conductor materi als consi st
essent i 41y Hre masthod of clapy 43 whereiny th%ﬁﬁt. ang gecond, diefeglrig (S‘H‘teé'ﬁﬂsc?P’éﬁlsr?PgSi‘h%ﬂer ein

t he sec®f¥d%eni conductor naterial is epitaxially grown fromthe first

sem conductor material. 19. The nethod of claim 13 wherein the first

di el ect 23-.c mahempthpd eliam ISavhesqin the ppftemipg¢amprise20. The nethod of claim 13
wher ei n t he foimiog a gattdrreedthaidomaskoerithd sceendsemicandustor materipl gndof si | i con

di oxi de. 21.trafbferrimgtalpeticrofironl the patteBredhard giask thnaugh thessecadid e¢rmigonductonat er i al
consi st matefialand ingopthe firsp xindeondu@er. matéreal.net hod of cl aim 13 wherein the first
and second dielectric materials conprise silicon dioxide. 23. The nethod of
cl ai m 136.wheThei methddeoficlais 25 svheredetboprtitethed hard tmaslccamgirves silicon aoridd. St
essentially of silicon dioxide. 24. The nethod of claim 13 wherein the
first apl seTenmktibddfein 26 witederthapstemed Bird inask conbikts e @entially oRsileon 25. The
nmet hod mifridel ai m 13 wherein the patterning conprises: formng a patterned
hard mask over the second sem conductor material; and transferring a

patter no§.r Omﬁmtw&f%raﬂﬁds %Ex‘éinﬁﬁ&ﬂfaﬂ%ﬂ@@%&' niahl_@co‘il@’ﬁt@ RfsiR&H ieragluct or
material and into the first seni conductor nateri al .

29. A method of forming a semiconductor construction, comprising:

providing a semiconductor substrate, the substrate comprising a plurality of trenches
extending within a first semiconductor material, the first semiconductor material comprising an
uppermost surface at a first elevational level, the trenches being spaced from one another by first
regions comprising the first semiconductor material;

filling the trenches with dielectric material;

reducing a level of the dielectric material within the trenches to form dielectric material lines
within the trenches, the dielectric material lines having uppermost surfaces at a second elevational
level which is below the first elevational level;

after reducing the level of the dielectric material, forming a second semiconductor material
over the semiconductor substrate, the second semiconductor material extending over the dielectric
material lines and also extending across the first regions; and

patterning the first and second semiconductor materials into a plurality of pillars within the
first regions, the individual pillars comprising a segment of the second semiconductor material over a
segment of the first semiconductor material, the pillars having uppermost surfaces at a third
elevational level which is above the first elevational level.
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26. The nethod of claim 25 wherein the patterned hard mask conprises silicon
nitride. 27. The nmethod of claim25 wherein the patterned hard nask consists
essentially of silicon nitride. 28. The nethod of claim 25 wherein the
patterned hard nmask consists of silicon nitride. 29. A nethod of formng a
sem conductor construction, conprising: providing a sem conductor substrate,
the substrate conprising a plurality of trenches extending within a first
sem conductor nmaterial, the first sem conductor material conprising an

upper no3i. s UuFHeawshamitof alafm 29 whereimtbd dielecitic inatesdl,is 4 fisst diclectcib emtelviel, gl spaced

f r om onfarther@binerisity pfiomts tpattanegg the $irst empsec@idmgptériads ihtortlsd pilasi conduct or

mat eri al ; fifoinhing opdhéngt exaaetigsthivupiinthd seord {emicondmdt@rmaérjal toatle fitshdjelacttievel of
t he di emetetialj sndraterial within the trenches to formdielectric materi al

lines W thifllihdwhe bp@ips sth alsBendidRleerichateriait eri al | i nes havi ng upper nost
surfaces at a second el evational |evel which is belowthe first elevational
level ; af t errHeqRbicdd clalift 36 BBler Qmpkibifg, Hufth@hk Hht€eriiRs 6f thékirst Afs8tdpgd a second
sefti CoNgifidoARuciBHnfidrls int8 YIRS pifid?& pReFhife ALY ChRPristtRE ERbAd diblR&ris RaRAS
sen congliGhOlecdfRlsehicBhdugior ﬁﬁfihﬁ’lgthg\ﬁﬁés RRdidh 8LtREdd the pillIRT RE lifds cbinﬂﬁﬁn?nd
al so exteidis Bgthggécgﬁéseﬁrh&nﬁhgtértmd’t%l Qfﬁ%h aé@ a‘?ﬁ&f £5R oRarkoRr by fe%fon second
sem conﬂggﬁgﬁd L&fil flaribnt 0 @ plurality of pillars within the

regions, eln |V|dua plllars conprising a segnent of the second

sen congy he%ttl?od'oq‘cla%'??f Bth ls b ,of the first sem conductor material,
t he pil a g{l %Eatglp e%artrgr}a{r)éwe 1S ﬁ'}ﬁgaﬁtﬁ%hﬁd el evational level which is

abovethefl € within the llasandrriethod of claim 29 wherein
the dielectrl lsfo N / °r“§t‘8t P and furtther

conpri si t?, | ‘8 S ° Ec rd ‘%Eﬂ}gﬁ%wf ‘P es&ﬁﬁ’“% Bec%d[sém‘%ﬂ“g“‘i to the
pillars™ B ﬁ‘i“ﬁ éskfoé‘ “f%PBE:Bﬂ“&% SRt EsRIE  or

mat er i a?oufcﬁ eﬁlo e8¢ naterial; and filling the openings with a
second dielectric rrat eri aI 31 The net hod of claim 30 further ri sing,
during #he pheresthadpf clgfm 2R whereinghe piters Bave dagss a@éﬁwdbmfﬁertdoqlevaﬁ?r@mw Is into
the pillars, patterning |ines co rising the second dielectric material and
the secdhd sk afckim Apwberein C@IHIGCWIF metsrighcomntises gilisen diexide-t he pillars,
the lines conprising sections of the second sem conductor material which
are separ at ebhefmetimdorislain 39 mberelnythe diglegirie maferialtcansisieesoentialdy eff sélécon dipxide.
material. 32. The nmethod of claim 31 further conprising: formng gateline
mat er i aB6.bet Teanetbdieofplairh 29 svheneth thhdicleétrie materiblaonsistgoffsilicon daidece/ dr ai n
regions within the pillars; and form ng second source/drain regions wthin

t he secs7.onsTifmdthel detaimd9 sdeteiathefict @micondiceor ingalteriad ¢dnkists efventiallpes, t he
first sgihgleensialailiton eyl thesecbid seehiat @tdrmatdianeakisd edsentialle of pslgitghtalline or

sour ce/ ghéphous egitans t hrough the gateline. 33. The nmethod of claim 29
wherein the pillars have bases at about the second el evational |evel. 34.
The net god ofheGhéthdd A 21ah 20 QihBretnBe His€Ar@GEdohd seRRESHdu@br RABIAIE SRSisSi | 1 con

di oxi deesshmiallyl b¥&idgRE dHch Gfflicéd. 2l m 29 wherein the dielectric material consists
essentially of si I I con dioxide. 36. The nethod of claim?29 wherein the

di el ect 54 ¢ MRlBhifdd &Q&%%ﬁ%hafem%hé ey EnR8hdlRtor thteridNE e }J&ﬂgﬂ men_cl aim 29
wher ei nfrBrH%JﬂrEt%Em%@ﬁqju%%P Fehglr mat eri al consists essenti a 0 single

crystal silicon an e second sem conductor material consi st S essentially

of pol y&d.yStﬂ'nlekH&ﬂ o?formmg a semiconductor construction, comprising:

providing a semiconductor substrate, the substrate comprising a plurality of trenched
isolation regions extending within a monocrystalline first semiconductor material, the isolation
regions being spaced from one another by first regions comprising the first semiconductor material;

epitaxially growing a second semiconductor material from the first semiconductor material;

patterning the second semiconductor material into a plurality of pillars within the first
regions; and

wherein the patterning comprises:

forming a patterned hard mask over the second semiconductor material; and

transferring a pattern from the patterned hard mask through the second semiconductor
material and into the first semiconductor material.
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anor phous silicon. 38. The nmethod of claim?29 wherein the first and second
sem conductor materials consist essentially of single crystal silicon. 39.
The met hod of claim 38 wherein the second sem conductor nmaterial is
epitaxially grown fromthe first sem conductor material. 40. A method of
form ng a sem conductor construction, conprising: providing a sem conductor
subst r atle, tThe nethydtof alaizn édwhereigitimgfirst apH secand seyniahdustemedieiils dogwrise i on

r egi onssikonendi ng within a nonocrystalline first sem conductor nmaterial, the
i solation regions being spaced fromone another by first regions conprising
the firgt seérheamtichdof olainméd ehérain;thecfirstt aad saxbhd/segtiandngorangatabnensignm conduct or
mat er i adssentialtp dfsidicén.r st sem conductor material; patterning the second

sem conductor nmaterial into a plurality of pillars within the first

r egi ons43, andrhstigstiidiof then paivhetinitRQrenoted idoktion rfginhidg@ aa uppérindstiedacar d mask
over t hefisedentorRERVEAONRLIEH Be FRiserhicalduc@dPfatefidl AaSAippeMSstsupaéd £an from the
patter né%@'od&%le@atmﬂﬁlkle&elﬂ raa4 GMereMh SR ONE aBETH 0 it P hbovEBleQBdoAl eRPMiohAIt O t he
first SgRElGaRREES iBRELiAly: grd®in JafthIla@comehﬁ&neﬁct& R4téRa#0 Wherein the
first and second sem conduct'or nmaterials conprise silicon. 42. The nethod
of cl ai 1 40 WaGkdidd o Binf 6 HherdRIhSRHON 1%%‘09%@%‘1%9% AL ﬁérhﬁktssuﬁ&@%t st
essent'é’a{' szelafatlaial Qanwhéén thb T st TErhidiullor Mh@tishA0 &'ﬁg@ﬁﬁ ¢ L cddt@nc hed

| sol at o Jieeh ARRar1EVEE aamaeﬁrtﬁpﬁsst Sl P11 s Bbldb I SolBh§ VR bdBRAekpve!
wer ei L ANE LR Sh Pb%&x?%ﬂﬁ‘és%’é&@ Rinditol RREHAPST TiepRRaty
second &levat onaf eve and erern |rst e va fonal level is at or
g?OYﬁetgsgt a‘gge%‘%'er%?&ié}fafa 0”@wher m‘{ﬁe er&ip%l ?‘e%ltggl gl $§ec‘|8 Ee%ﬁ@ab'h ard! ﬁ"“t ne
t r enchefl2 TSP PO &P "ﬁ %103 IPI@EQHF tsogﬁ %‘S a'éftcomgr'? SF%T“&? ati onal
| evel , é“t"%‘i‘ ef“hCé’“‘f“i‘c%ftm & %Vﬁﬁﬁe&@te st SEmigopduStAr i B‘éf}‘rmst surface at
a second elevati o {aevel and wherein the first elevational |evel is

bel ow 1#e scbARFtEd é\’?& I AL hPTERERe PaEERRATS HEPOTFISEoHe icgpNiede al 1y growi ng
of the second sem conductor material. 45. The nethod of claim40 wherein the
patternfhg utheimestad of slapa 9 whereinthe Ratterming ubilizaddo pattsat e secppd semiegndugtaro

ext endsmpteia dpgsaiot extend infe thedpigemicondugiar Bpteril so that the pillars conprise
segnents of the second sem conductor nmaterial over segnments of the first
sem conductor material. 46. The nethod of claim40 wherein the patterned
hard mask conprises silicon nitride. 47. The nethod of claim40 wherein the
patterning utilized to pattern the second sem conductor material does not
extend into the first sem conductor material. 19
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