SEM CONDUCTOR CONSTRUCTI ON W TH | SOLATI ON REG ONS FOR
DRAM CELL AND PRODUCTI ON METHOD TECHNI CAL FI ELD [ 0001]
wd b@ciozarent i on pertains to sem conduct or constPCL/UBINNEG034587
SEMI UE'Y’?}{T%BF&%%CPIOJ ?Hﬂ '}Eoth'%ﬁ PAYGOE L HpshH 4L RS propucTION
veTzbl Particular "aspects, the invention pertains to

nmet hods of form ng transistor devices with
vertical |l y-extendi ng channel regions, and to
TEOINIGALL FI@hB conpri si ng such devi ces. BACKGROUND OF
THE | NVENTI ON [ 0002] Transi stor devices are utilized
[0001] e Toe vestdrcpmerthires torseatoattidtd eonsttti|iohs ang temnethods of
fdewing ssmandimtorudonkirzatidns.nin fabticutax aspédts, themention pertains to
raéthods bif fgrmiag transistor devicasi vath antbany-acteadifg BBARNEY regions, and to
dobRddtioos nempriging suth devitest ati ¢ random access nenory
(SRAM constructions. [0003] Continuing goals of
BAOKGBOILND OF THE INCENNTIONESSI Ng are to increase the
scale of integration, sinplify processing and reduce

- feo0R3. Mtansistatelevices ateautitizehinunevouseddnactshdatbtol assbntgies. The
ttamaissir slevice € carshbe ulilizEo its fartExaimpler OGeEss citamB, dudngs, dynamic
rend@n abcemschernog i DRAM) gogstalctiond 4H0:tdtid ravedrhiaceess memory
(@spdbtconstestionded herein can be particularly useful

for formng transistor devices. However, it is to be
0003] st Sodtinureg gedis biceghicdrivaciondevidd pocessingy argas incyease the
stekeofiindegratial, atnpliéy processirty apipkdomst dosts, |t kelesinukiotaredte new
roethods efdolmeingitrahsigtedcanstrottioes whé rogrdsis tomard one or more of such
doabnuicggoads applications, as will be recogni zed by
persons of ordinary skill in the art. SUVWARY OF THE

[Q0PBNT| ONefDECBpetta deswibad hecdn carmiee panieulailyousgha fordbmsing
teamsistitr dedses f However ntisao be nnderntod trat attiomgihrtbe tivemtionAs
ierdriyotabgtibest refative ta sitab appligation| tHe chveiiie canbes$a be etilized in other
semi¢ardestonfaplicatimhiapplications, esotiklbe resobrizédby pegomnsf ordinary skill
iesteedrtii ng wi t hin a nonocrystalline sem conduct or

material. The isolation regions are spaced from one
SANGMAEY OF THE VENIGObINns conpri sing the

nonocrystal l i ne sem conductor material. The

RO9SE r y bt erid aapects thel inantiar pertaingitcemethbds ef fpaning mrsechiconductor
donstouctiop) drsemiicopdoétopsubistrate isptdvidedt Abe subtate Bgiudes a plurality
of tresehesidsplatinn rpgione sxtending withing mbracsystalineosemiconductor material.
Thedenlgtianaegians ateospaceth Epmitane amothiec by first regiansieomprising the
nagipsicrystallinersemicandugtor matesiak afhecoamaarystalline semiconductor material is
pedptned dntp p-piyraliin @f pitlarsvathinethe fiesy regimnsofin sileseguentgirgtessing, the
rilleys eansbe noopeiatedhintarieansigi clevices elni swgle applisations thedwtars can
ceApripe verieallyrxtenminaghenngl regisesdfdon trarsiger devices.

construction. A sem conductor substrate is provided.

006} u bkt engr aspeelntiei iR entien isiugps arehetrasthes obingning a
SRIMIGANAUEOr ganstruation; Aosritieersiuciensstrate is PrevigasiisThersaibstrate
copwEiaes fomsaf treches exiradingywithin a first egynigardustarratelialg The rows
¢ apgqeddtonyang armitrIdydirstiagiens eampriphg the vt Rericanguctor
reieNalpd Pe traneResrare paly Partialy tifes vath dielectriamaterigl, angdribe dielectric
rpa{grialwithiache trenehesdeims spacethIaws: Hesqaoad SR@icongdeier material is
farpgdayer Birsemicandeetats Whstaten Nidecespncheanaiepriuctos niagerias gxtends
agirse thelrssiegion AstnRandhe sussefrteanehesthhedfssiaang second
seBYRPgHeiDCTBieriAEREe palterasd B Pl pillaes. findiyidupladiasn
cpEpieR A seapeniplhetecopd semicondugier ratedal oxpide searaen of the first
seRyRopgrdoICT8ierialnt Tdei pillags axtangalpne ravse With @bleastiamedfithe pillar

of pillars. Individual pillars conprise a segnent of

the second sem conductor material over a segnent of

the first sem conductor material. The pillars extend

along rows, with at |east sone of the pillarrows being

spaced from one anot her by second regi ons conpri sing

one or nore of the



dielectric material rows. [0007] In one aspect, the
i nventi on enconpasses another nethod of formng a
WG esisomTéRIct or construction. A sem conduct or SPOEUSBADE034587

is provided. The substrate includes a plurality of

toverdieg spaced frdrmanenaridtiier by sktorsd regRis eamMPHEHEbne or more of the
detestricahatefilgows.r st sem conductor material has an

uppernost surface at a first elevational |evel. The
t[080Zihesn ane aspext tie fnvemicamnencanphbess dipttdr hidthde@iiemsing a
semigpidiotyy cohstrdatiost Aseniicnpddetot substiateqs pRlvidedNThe substrate
tncledeh eplaaliy bi tréretiesextending ivitsin adfirel Reticdriub®E Biatedal. The first
gerhigorductdr nbdteridlihas tin dippérewist surfagetagh ifisdt elevali@@UROE. The
Wendtien ardspaoed frohmesne andtioar oy dirse refios onfigisigitAé filst nes.
Fereicdidlotw tmateriata T e trahcHeisraes filaMaEtH P IRt GRRktrs Whdtasas A level of
the fastsiztenidc htviat is oethicet enthin thidtrefichies & &Jr@vdisiB&rié hiatdrial lines.
Ehediatecticahatbral dihes Wdveauppehmodt eughcesfat bechid Sbvational level
dhigh échhelow thedfiret élatatipsal iedi cAitsr tike RO6IAT theEl GOIBEME hderial is
resltieed, @l secend semiednauctr niterizs enfoenstoesr fie SaRISEHCCRY substrate.
Theesenood sdmitenticdoduatedal exednels ioabr o dRstErioveteritNPes, and also
eltendscaaross thafiest reglionisi Gpenings dreafosrbe@ 1reugisthaceasi® t he
$erpisendustyir oreriaDrethie nigsedncembteriadithet hareLibd tWe aseeendldielectric
Beterigbnidedirstrandeseeondsenticoriduetod inalt@ly are th@t gdticthed into a
Pluradly, of aitidrsf withire theiirstregiose clodididdalglilzes corapmeat £ségihent of the
Saeend sesicondubtaanatadal Syt @ seginertof theelrstrdealiconatitot Material. The
pikars sayredopeanmostsupfacesdtia tird Blepatidnal lBvativitidtis tabevd ihegist
¢lestional.levehdi vi dual pillars conprise a segment of the
second sem conductor material over a segnent of ‘the

BRIESt DESGRETHAN@ D THEERRAWANGSThe pillars have

upper nost surfaces at a third el evational |evel which
i[@008hov Erefpued pmbedimlestsatf ittunialerition @re d@R¥iEEd below with reference
PRERSORIIPTINDRCEPRAFINDRIMWINGS [ 0008] Pref erred

enbodi ments of the invention are described below with

[Q008] enfigst b3tae afdiddramimatic, degueptany topgiely ¢Rg.Ngand cross-

SiFp yiews Fgsa? enc3pvfzgseannertductor tormgmetidraztya frefiminary
RiPesRSINBistpte of amexproplay sspedttiobthel presaie inveetis. (FggL.and 3 are
VP gpngpinedinge Ri2oaned3i81 respeatimely.rai ¢lig. dn Figt 24 a view along the line
?E)? ef Figi daang Rig.cis asligvgalonathe lime 3 okkignpl ary aspect of

QQa0pr eEigat 4-Praveviews of theiftpgmeptseafdFigs. ar3% raspevtived, shgwn at a
Rrpresping stage-spbgeayiept 18 thated Figst 1-3elRgs. 6fanBi6gare Liewsi ajongthe
lipgs -5ansl$-AI0bRig. 419! § ise dew along Rayliness-5 ah Highkb gandsFig 6 is a
vigw,pleng Heding 6-hef Fipne 3-3 of Fig. 2. [0010] Figs. 4-6

are views of the fragnents of Figs. 1-3, respectively,
E0d0h afige 1P grevewn gl wedgementssd diigsnt -3 cesphativelyt shown at a
PEYGESSIng stagespbgequsntHadha oA Figsyv4-8wdigst 8mgd Oreze Viemssildnghe
:':3?.%8,@-66‘%%9,Ffp§pecaye'3:i Figs 7i Kiga8 isi @Viewlatimg théénd 848eof Figh 9, and
& 95 g viey algpgitheilige %9 pkFig. &i ew al ong the line 6-6 of

Ei .. 5. [0011] Figs. 7-9 are views of the fragnents of

04l  1Figs. 1r0e1s2p%r@tww §f the tiaginents ohFigs.otasrebprrtivengdown at a

P. 3189 lfge sybsaquentdp that gEFiga-%9. Figgs!1 ancihd a® wiews along the
"U‘FE s TR d2rReresperdively. Boahtlisg\dew plosgdhe lineel 11 of Fig. 12, and
Fig. 42 1s7a viewlong the lige §2d% o4Fishd 1t he |ine 8-8 of Fig. 9,

ggiFiqﬁ 9is a viewalong the line 9-9 of Fig. 8.
@) b 92913-1@@2'%@%%@%% REFigs. doderaspectivelyispewn at a
PfoCcessInghely %PFQF@}E‘?”@%M obFiga 19t f5gs.rig andaifeare views along
e 198 J deidrando o tatespectiyals of igo13,fiigyd 4 is a viewdaleng thedine 14-14
views along the lines 11-1 1 and 12-1 2, respectively,

Fig. 11 is a viewalong the line 11-1 1 of Fig. 12,

and Fig. 12 is a view along the line 12-12 of Fig. 11.

[001 3] Figs. 13-15 are views of the fragnments of

Figs. 1-3, respectively, shown at a processing stage
subsequent to that of Figs. 10-12. Figs. 14 and 15 are

vi ews al ong
2



the lines 14-14 and 15-15, respectively, of Fig. 13,

Fig. 14 is a view along the line 14-14of Fig. 15, and
wWo2@6/01563 s a view along the line 15-1 5 of FipCT/82004/034587

[001 4] Figs. 16-18 are views of the fragnents of

&1 [§. 151 aBd FIgeIB@ra Vivkl dlongstheVife #6-18 BPERCESSI Ng st age

subsequent to that of Figs. 13-1 5. Figs. 17 and 18

g0e14]i ewsigsaheng drb Qielis e helitaghehtadrkidd 113, Besechidl, shown at a

plocessirRpstage ¥@skqudrit@o thhi of g 18L18W F§ORG dnB8 8l drBGiews along

thé-lihed 1'Df175|ng-18§|-‘§} of gl 16l Bspddlively, FigV1 W aa\héwaloﬁqg&‘t‘he line 17-17

bii Fig. TB3aAd Fizf. 1Eia vidk-aldrihblind I @98 olBig2i7ar e vi éws of

the fragnents of Figs. 1-3, respectively, shown at a

[OOTBIS SiFNgs. 3029 Qrs Videe @ Bt radgthdnbadt Fids. il $espkBriveR;, shown at a
priogéssird(staqelsibsba@drt to/ ihavel FgNe- 18N &idd. P8 Bnd @1 2he #efls along

hd1inds 20-261a8d 21 D1 dfFsRa0! le¥pddtivellyi Blg. 2APisiaSvidw YloBWthe line 20-20
ol @1t hed Fignet 80 vewiiorly tBe like é?—ﬂ%ﬂﬁ igg 2 1 iga
view along the line 21-21 of Fig. 20. [0016] Fig. 22
i[6016] Vi V. oR i§ Agich GFaR@RagrRéntor Big. 1 shBAMAL i Pr&&ssing stage of
RigotE ssamglterhage ebddirgent Hativetodatleb&ibRAtpréRously with reference
erfgdiorent rel ative to that described previously with
reference to Fig. 10. [0017] Fig. 23 is a view of the
flo@gyentFipb3ks gvied, ofainglragm&M@NRigas, #hdik 8hbwh B&&Yreliminary
pocEBR stapestfagethel cxstaplBgrasp@mp R predsRafentdn. t he
OG8Nt Figheend a oiew df MELBY. 23 gafeP fragrhedt sHofW 206 prdt@ssing stage
dtibgequtdit wethar of fRi@@gent shown at a processing stage
subsequent to that of Fig. 23. [0019] Fig. 25 is a
V0a49] of Fihes5ks gvieRDfwes Big. 23 agrefitigrhBMwhodh ala processing stage
Jubceqssit teghat gidég. 24bsequent to that of Fig. 24. [0020
Fig. 26 is a viewof the Fig. 2 wafer fragnent shown
at a processing stage subsequent to that of Fig. 2 in
$0020] daRige 2@id & vigatof #eoFihe2 wakp eagmeiit Sho@npit @5REdessing stage
subseqienoto. thittd Fig. 2Fh gecditdarice viithyieeuhathet Apebi & thefresent
imangion.f r agment shown at a processing stage subsequent
{@21hat Figi 2Fisga vide.of HE0RZ] 26Rvgfer REgrhéntahewA gt apraiebsing stage
subeeyueht ® thatpiFigee6i | | ustrati ng an exenpl ary
application of the present invention. [0023] Fig. 29
[@022] bl Bigk 28liscaydiagnasinoaticnipwpalrd taripuer ifl@atatngan ekerhpiary
apptitediob obthe ppésenhmventgpn. 28 conputer. [0024] Fig. 30 is
a high-level block diagramof an el ectronic system
928} di Rig. 29 isanblesiedipganysrasyierpartifuldrieatnresse fiie motherboard of
thenfigne8 oomp(ite025] Fig. 3 1 is a sinplified block
di agram of an exenplary nenory device according to an
K924kt Bib. 8his ghighdavel blodediagram of BiE A diiohicRESER &¥EbfdMg to an
SRFMPlEHEY FREFERREDP EYBADNRNGS [ 0026] The invention

ertains to sem conductor constructions conprising

] caFigydkisenelinplifigei bidckrdiagramabf o exemnpiadsmemofodeavideg

aso@Hingdm 80 aaRredt ohthe presephinventiohar aspects, the pillars
can be incorporated into vertical-surroundi ng-gate
QE T ER DESGRIPT KN Oft Trils PREFEMREBMBORIMENTS be
i ncorporated into high density nenory arrays, such as,
0926 x ahlirt ivveritiogipedeinsite sermiRaMdustod constGRAM sacanapyrsingAertically-
c¥tearD #iliersa e pe ta methotlh ef ievmingisoeh canstrestiomisb éulpavtitiiar aspects,
theopilire fae be incPrrpsated intq vertig)@RMPURTggate rigld efiett tedrisistors.
Sugh FRagstors-can be isearperatedlintodvighcdemsity oetriconartdys, such as, for
examplet high dansity RRAY @ntier SRAM arayse 81 exgrpilarg @spect of the
Construction 10 conprises a sem conductor substrate
whi ch includes a plurality of trenched isolation

regions 12, 14 and 16 extending within a

nmonocrystal line sem conductor material 18. To aid in
interpretation



of the clains that follow, the terns "sem conductive
substrate" and "sem conductor substrate" are defined
WO 2006822T68NY construction conpri sing sem conduRtT/U82004/034587
material, including, but not limted to, bulk
mesntioansideddrived whh eferdnge TIEIGs. 252 sem conductive
waf er (either alone or in assenblies conprising other
Ma027]i alFeféring 6wy teR@s SPB] &£ 8aHid6hductr BBhSHIcBbN 1 8¥SliSstrated
ated prretiinahyoprecedsirigstages eOS st BOTIEdnSpriags Atddfliconductor
sEfserhicakisigh indlded & plralfy btdrzhed isbrtish Fedidhs®®Y 14 and 16
sxtpiding whign atroredovfstallinesemicindigctobmiatedal 18.1 b bR irerpretation
bfitre slaMmshatioldw MRe sahstsahiesndlRew suRtarPaNe “se[r&é@%ﬁctor
sutstratel’ are detige® RSmédn ady caittudforadorpRRganfiéHILORR material,
inolatlingr buayiot irgiteants, Bilk aadicdrduetive matetRRMIEH @S5 GthREdrdlctive
wafer Ratheoaions26r iardserablBtohprising oHee thatdtia®Sthefdoh$ tand
segorhictivemperibl 16ydra (cih@P8I6hS ofih dsBEMBIRAS@Rprising other
inategiaks). oThe {ef28]bstrhR” istorsas by sifBRSstrbeurd dnditfhgl But not
lroitgal to Stee iseivoOhasctive lsUBshrates desBrisemgeaduct or mat ert al
18, and conprise dielectric material 24 provided _
\0028] n tsudation eagites 12, Bdednecte dre spRdeaittarh ord ak@Resy @B¥ns 20
aul 220 sendamdostot materiar 18: ORBgioR 20852 6ANBO il &R as “first
flegiopaltihipanicalar asgeeed & theTplesemtahveddo | | conpri se,
consi st essentially of, or consist of silicon dioxide
[0028] de Thesolatian $¢gdideTR, Nidtahdde dohipeike tr&héhdsTemediBSithin
Jeomic@diuviot friateriab 1) GIngsorprib e Biefatrrrhatbridl @ 4GR6vil&1 within the
tfenches Dieleatriy rsatbtialddecaddiptany sangblé Bordps@ticshaehbiddien of
Gosraattions)  Ingirtutar wkpécts, onaters @B avilt corfgriseatdraiht SB&dtiaw of, or
¢aneistéf silisoh dioxinle preddennever pRI3ON niH&IE IBeNdTIed BEnches formed within
mena@rysdllirb8matarialci@ngani leefoangd ®ury abitgbls aehthoatitseie aspects
thaisetatiah regionsoalirbomedhond t@§o-palfearshalisy trémehias|blichiiegions..
aspects, material 18 wll conprise, consist
€8036ht i Skimjcootiyctor materisli 18 canfcompries aip ba@tdblesersitbidietdr
redtehar oradooiénation lof glatdriatsd dp drtiodibhadpeetsg ratsidl t®RaRdomprise,
cansishesspniiatle ©§ ion gorsdistgé mohoétystallind siBeorGaithet aloaé o ight9-doped
vytirbackgrogndrdopes et the, proaessieg staige of Bigs. f-BagwRetru®bnac can, in
sepTeoaspgsts atdriesporsd toi acivagmedtef a adonbby sahinaRilipsrowaRs e shown
rsocegeingfstagiegd Figs- 8-3. [ 0031] Construction 10 has an
upper surface 26 at the processing stage of Figs. 1-
H03%)ichCapgiectigut® hesan sppdvemtacebat thebedcassingblage of Figs. 1-
& dpichnmpenguriass iishewadt becubstartiallpco@dnarratrassrdisisctric material
Handasrmissenicanduepi mhtetig| 18 add meteriaisal SaddB240sh B comidered
tp bavouricdppeicutiacdsaata enppeomelstatonalflacs & tie shown@spstt of Figs.
TeB.elhke elevationalded! of dietehtsicshatenal 24 sec be oéfefred to asla Arst
efgvatienat igyel andthel alensitiond! leliebdfeemicanduetbematdrial 8 camnbd eferred
1o as aspeend eevadionalfl¢vett It &l towetundamstoodaiati the avantidmesncompasses
oEhes RaRe i IOt haywl) inWhish stidareRfcis oot captiaar abros treadielbetric
matera! 24 @nd gemisondisaieronatedalehdd(i.e.omawhittethelfirstlandisecdral dievational
lQyglecars Nebiie spaNe astnei anpther). dn secicathpoaspestspdiblectric material 24
cas glend abevst the wopermashswificetof matdrat €8 86bélsw soth uppermost
sed@teanar across the dielectric material 24 and
sem conductor material 18 (i.e., in which the first
0032k e cRefarrivpeeat todrigs. 416 sethsillustmterconstretionatteaties datestric
maiyiahés as beensigepssedndthimisprbes 12 didehrett.i lo aspeats inalvhich
diplectrigrmaletialind aopinriees. ieensipis @ssertiallsof; baamsists ofaslieon dloxide,
thegetgh Uljized ip wGess Mpissiahasseanshe 4 webetch.0B62éxaRufl@thé eigh can be
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 conprises, consists essentially of, or
consists of silicon dioxide, the etch utilized to
recess material 24 can be a wet etch. For exanple, the
etch can bea buffered oxide etch, and/or can utilize
hydrofluoric acid (in parti«ul ar aspects the etch wl|l
utilize diluted hydrofluoric acid). If sem conductor
material 18 consists essentially of nonocrystalline
silicon and dielectric material 24 consists

- Y s

oy



the etch utilized to recess material 24 is preferably
an etch selective for silicon dioxide relative to

W@ R00boOZRT6X i . €., an etch which renoves silicon BPCDXEZNE4/034587
at a faster rate than silicon, which can include, but

a bﬂff.@Fétd dxidB &8l dnBior @8n BEIRE nBoRlorcaclP A ‘bﬁﬁ‘lkfﬁﬁ asfRcisQhe etch
wil| Utli2O BilHe@ Ky S8 HESH el dY € 1f s8mRdohHGA8) matBfialg donSRtst Rentially of
Refysiallink Rfticsh 864 SR lcRiHcthatbridl 24! BKSists gAMYL sil¥n dioxide,
tOLER WliRd M RIRES MaferBRo£1s! Rbtertbly &h &8 S81RERe for silicon dioxide
rQS6R 1B1s18Sn LiRe dhelehivhigh reRdIcs NS bRkidBB: ltadér rate than silicon,
whlicH @nSndiibe BUEIs AePffited 181 art BBh WRKBNE 1 80, delbcBHER T silicon
R:E%%tiyé SRR ASRilRcSABLIGE Fdné QistShGtthht®liows, the
a ﬁ 5 hieh TR §ElkBtric PMatd AP By fREEssePUBtdrRirRBME hdigtf
sefftohaiietor RkteRXIIRISin A LAPENE IR thd iRvdRIBRS T SRR aspects, the
HHHL R Y ddndIBEE Td Rlceddihb B ARANAteEHINrdR aBARW00A to about
15068 and QP38 efsmPIB SHdlbHMERE % RIcB¥d RidSidlecttidmaterial by from
hEMIBA td 2bodt4 586K, 16 can correspond to conventiona
trenches utilized for shallow trench isolation
[0R8BPNSAs Wwhs bR ciM¥eBBrelR RN e trdrefbs § 518 4 4R @M oRdspond to
cBhytiBRal t@hBRE jiflzefrof SRAB tidhdR ido@SR rédiGHY. it i9MtddY however,
thHtithd #EEREE bars BRb lb@Moricins beldeh&rith&Ntnoss kaBifiohdly QEifkRH for
shQIFPIBRAS &I &idnTEgIbAS i GEESS IcBRhpBhsale B @%d FeobsdiRY &fdidtctric
rédteidl RRIWhINNBe isoRltiBh tr@AcHdse M BSive abPectdMRe RSRPESE San BBNd to a
dep@FEMEr FaR aBite@oA0 a depth greater than about
200gA. [0034] The recessing of dielectric material 24
[0RBUT ESTh RCEEMYRST RE1aLriE Riatiial 2 rddigestinglciShfibrial height of the
hEMcid Ahtetibhthesst-Salel @itkt bielational IBVatrefeRal td 8dle) relative to the
debsTHeihft FReMRIoNEEHSE it rikIo 8 (IR £-exatisedstd d18iiBhal level
r&ferrs@ ¥ AUV CTIs, that @éJatibnal fevel &fahs Opsathloets e bfl
sehfbAbLABRhateRXIels iE @beVd BE clcvafdiay Riel of S upddi®ost surface of
Rl mafedbl 2eaehe plockEend!1BgS BSIYs. 46.f mMCRh&fwords, trenches 12,
13QIMCIBNEHE ©hR paftRll @ filled willBdibIBctAb evelerid 24 et Blédirbsdesing stage of
Figyv ale. Ofhel diSlesta® BlafdRl wanih tteceerRhedf®me bt ik edd @ln be
séén #ftht fsp NEWSEFTI B0 THé apelowh dire@on dtie Figh4 Oieliedan be defined
a8 lg8gitudimangiResiord, Zand e 8ifg-td-idaloge&idnyof iR iy ad Ligw can be
defihdcak Avhbiizorte REdtiohC AFBSrEINGR| thé4ods of dieleptiio @RAGraNEre
efdnagRdah tHe difined idhgitddieal dirédtRa! I fariBdigr dspectd) thBirdwd b be
réferBe fess loagitRirspper@ndinyslicldttricimas busie fis die kBgarhef from
ovie @noier by @ngiudineNg-edtendidyitribisiof eémzbn@ictdrireatbiig.184such as, for
exh@plet e Spsaxf arfeezk &Figs. kamgiz)udi nal di rection, and
the side-to-side direction of the Fig. 4 view can be
[beBsnedra@rrimgaxt oMyal7-gliar eeiicantiuctde atatiangd is, foiniee over
nidiagal 08, ahided aetectric mateedli2glis fraed Withigahe ericoduetor material and
diteétiyra@r tremghies udj nabndlil 6.eThé dielecirio npetial @8limpatespearing, lines
ashe7 aashgg.can be referred to as
| ongi tudi nal l y-extending dielectric lines. Such |lines
00386 e patieasteavrf camstrastionaantbledormiag by initially providing semiconductor
rhanaddl 30 dvard ubgtratet i8redhidrayestrengbes 02, teand thdBdisequently,
opabiags edn BSfofrmad thraggh Materialidntpltiee mategiab24 witisin 2@netres 12, 14
and 16f ard the.opdniagsicér) be filG@341h tRe dlgatnognatexial 230 IFisgee aspects,
the Qigleatris emateriai @8 etilbbe fomined taabvedidl the opemingslinowaterial 30, and
snbsezyueatly &8 esamadtaaiathividlibecembeechiayt glanarizafén tosfofrno theeshown
plarahized opgper serfacecextknoing aonedsenatatial 3acandilines B5,y27caretr29. The
diglentrihmatetidl 241vtittam theltenchibeisdn aedvwes tind thendiglectriaimalSial 83 raises
apaievetionsd lavat of the dieteclis, m&erianov?®. the 0661 of Thatesdl 3An
construction can be forned by initially providing
sem conductor material 30 over substrate 18 and over
trenches 12, 14 and 16. Subsequently, openings can be
formed through material 18 to the material 24 wthin
trenches 12, 14 and 16, and the openings can be filled
with the dielectric material 23. In sonme aspects, the

dielectric material 23 will be fornmed to overfill the
openings in material 30, amd subsequently excess
material will be renoved by planarization to formthe

shown pl anarized 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 el evati onal

wo ewel022965 t he dielectric material rows to the PElr/ybL000634587
mat eri al 30.[0037] The dielectric material 23 can be
referred to as a second dielectric material to

{00371 NOthe BicldaficTRARFAIDS dah @ rbfeerebiits 88 2 Xe8dRCdIEIRStric material
t5RlsBhgBn the rhdtaifial R 1 Fifdt QRAGIRS BX AN Mthat\id LadsRlibedd
o ssHTANARRaRI Y cattichifis€ afly Slikbld dicleERBROMPbEIRSh & combination
dt BRbOSMidrAN 19Eome HRESIH, IdiErial 2B cBRFR BRPeSitiSnallyB s as
rRatefa2408n & RBINS dsp8R8 MaferldN83 8aWBe AffefEH Blandhatéffal 2and
DiBleStib at@HP 8 can, Bt Sldniie, 23mpAe, ROn&lLf d8EMHIly bR consist of
dRES L Bhdopd shceh BRkibC Material 23 can, for exanple,

conprise, consist essentially of, or consist of doped

foo3e doRRekral 80 EANCAHSHdetRhy sLEISEeMRbRAURSr R&efaN In particular
4sPERE ]| ASteARY0SMII aRbAsS @BhdistAY&HtRlly BRbEEMlst of Slicon, The
RbA bl GFPEGhSre dTRRRIpHRIus DI Stal GG dirkfe crySBRihS form.”
FR HRdrca! Mn4teRbl 30PEarCansdrst, @nsit b4seAfially bR Corebh&ista sl crystal
ARoh Bpidi&alIQ 'gréy ﬁorﬂfexa&s'lé'dﬁwﬁdées Fhorfderytalre MsteRsl 18.
MRicRetiQelg I vateRhll 4076 QimPrisE UonkRBéHRARAlly BRIRCbAsistE? can
poRERstalifhe HRIYT iaflorSiortlican b¥p&ited BlerGRASHAN 8y, for BEAfple,
chedidahlapor ldesEdMiAHRY I a8drhi¥ 18P BBLdsitm MR E0 can be referred
t6 4k fharesnPeriROR YT nttltéridl & ABERJUISAIthd fhaterial from the first
Bhiiegnaattov@bierianeg.eri al 30 can conpri se, consi st
essentially of, or consist of polycrystalline and/or

fOU3OP hONBitetHal 8 64n BE RSl Eslb®¥rRinyEitable dhick2sBY In galficular
RY86D) MateAiegnl caal bevianed BeP®Rkhéddbf MdeH fioudl 000/Ctol dvat 3000A,
AN Sbrhk @Bpedit &1 bélordBd €A tHickneed giehrd thah @@®qaalxe apoet
geoAconductor material to distinguish the nateri al

fromthe first sem conductor material 18. [0039]

fduse] i alrh@BedrBndRtdrondtedal 30 can befunabyedatith@plaessing stage of
Hidd. 7ka1eAiferndtiveasdrhiebhdlictar $idéri=s 30 @b ek ifétneddo 881 bty doped.
Hop lisethck Oindattitukk BpsIRatdnsf (HidBusTRE It MbX8Aail belah ) Whaterial 30 is
uRIR48ly paRdrnied irk6 Wertiaslyesdehotrgipdaestaly (imed pill@rsficomprising a
dobrcekdigif Se@bieah@or 4 biRdhrel reginalf atteanaisindelib& Ok, such@40dcts,
materisl 0l cah maueintdd taleelppedpridfelycddpedaounstape dillats vilhBave the
desspet asping theteg @itbdut Ridgsional irfplaftst @tBaativedy,ymaterial 30 can be
feema el sicadaNtional inplamlts &@ peaviddaewition madbriab3M eftériths triaterial is
pdapedd iftorthe isticmgextendingaillarscul ar appl i cati ons

(discussed in nore detail below), material 30 is

[oa4n rat Materiab80 edmiee uiilizbd foreutriecald funaiohe indvanigus aspects of the
ipesést.aFsr ifstaece, agurpa@esf material 8G cagbateioteasd divaitinal height of
pilags oltimatedl/ formed bétavene trenegisdi2, 04 aad 6 aBstls tar bel edvaneageous
if, for uainplas peased odreeling is 3@sicaxhin benbistonecorbpridhey the pillars as
\epjcatpextandihy clibypetregimnshat the pillars will have the
desired doping therein wi thout additional inplants.

0042t naBeferling nexhtceffigsal 10312, agrattbmetionaterihl 40 i foahed over
sadiicdndoctat matepie B30 andadieleptrioVingke2b, \Bi7tamidr2 rdtlaerial l403an
cafresportdie ammtaalled haidsmask (i.er; tveaimank orinkd of material other than
phetaresist), lapd éx paticlilargaspetts avilscom 4 1$orisist essemtialfof carrconsist of
diieonhitlidezed for nunmerous functions in various aspects

of the invention. For instance, a purpose of naterial
E48hn MWatarial 40hcarebe ormed éte thealdeshied giask patteyn lulilirg any suitable
ro¢thodrainad parficiarespbett wateniat 4kis siiesn hiRrjdelahddis ébrivéd irBa tire
desinedpattedw atiitzingebe followingfroultisteprmétbed.i nitiadinsilidon dioxide is
channeling is desired in transistors conprising the
pillars as vertically-extending channel regions.

[0042] Referring next to Figs. 10-12, a patterned

material 40 is fornmed over sem conductor material 30

and dielectric lines 25, 27 and 29. Material 40 can
correspond to a so-called hard nmask (i.e., to a mask
formed of material other than photoresist), and in

particul ar aspects will confprise, consist essentially

of , or consist of silicon nitride.



[0043] Material 40 can be forned into the desired mask
pattern utilizing any suitable nethod. In a particul ar

wa@gpeorz7e6srat erial 40 is silicon nitride and i SPEDUR®A4/034587
into the desired pattern utilizing the follow ng

19dd ovet RiatdiRl 50 dindldplehingd ks fofhdd ©UXtHQKISIGh kil SHdER dlioxide
iQ VRt hitiih masdmaRRRI A0S uithutéi BB R SidoRMtride layer is
théH PHAG bR t8é SiliC i@ hstEwithin kRESSdrRHGR. WRBIsRicoH hikrddSs
JUBRKtclRS GiblakerEch fvhithirb Bl the AMESH RiftideAromh bl e silicon
dibxidd Wale 18Bg ihe SRR nfnidWithiPR opleRfigs thdt Ha8 pEePINfEd
tRRHgMHeNiIRoh R XRIRE T URE DlankBetéh bArE&pHde! i @xArfple, chemical-
rAdHPaRehRsbIEAnG BLISNCEENL e sMRbR RidxRIB0Y RsmdVaR withld Wt btch
SRldctived®r {HeQIMcBM SoxidaG elivd ©UicHh Aithdte THY difoohSAMEd Bbmaining is
ify (2 18inh bERB dRkitdd StaphddWaid hia@kopeni ngs that had been
formed through the silicon dioxide. Such blanket etch

fGd4F OMRA lafi€mali meHBARGrRormGne tHeCshlcBR $lAM Hdhe desired patterned
Haed bk RGe debbsHEAIRGE! di¥ilicdmRitrRie! dvep Mathr@XBEl &nliSo then pattern the
SIROR WRheNisity ShotSihr&dhicy BrRdcb¥sed sHotdrB&istSi.b.1 &£3Brm a
phoRfiihagrapRically YftdnfedpHdise8istthask dl@r thEliceh Inite@d) transfer a
paktb i fin BrRIBHIrBSst haditotesificnMitditie WRB aH@Pbf®Mate etch of the
NRbh armRd ah@ tbnrB&bve IHRQdblorédistahdgky nat i ve met hod for
formng the silicon nitride in the desired patterned

[sbag] Meske bSoiPpARPRsd thask satiiftise8iingd b4 &RN6NidnbisBBeed islands
Va4, sRherigls238u, s8Nes tad, bHaRd PAL TRE inddwb &id 6T &Aend _
Substahtily sthBgbraiPth birdish apBiblalrcYinbs 9585581 29, as can be seen
il et tep @Rivadf Fid.-10. .TheGoda@biB Rhéth fidkditihiMsaBNRE ahd 29 are crossed
Hyahbessafd BnatosiagiasimarRaky snedh 4d8cdtiohsegn nitride,
transfer a pattern fromthe photoresist mask to the

F004BF ONTRé Istdnde 424 44) 48N4B 0N SR r9466, 38, 60, 6 arid®4 form an array
cdhpriiag IaHghtldiglly -shdifteddluremeéach AetrRhuludiresdrafrised by islands
47258 hnd E84RY hdhentdNgwitepaing €6 We (sueB S DIV dow@Fiskl BESslands
55284 £hd, seaNAithoatete Ilgansisal sxterdingdPes 6Bislah8s (sdéh as

. |5yituBiBallyodtertfing B Gindlariss. 427 Be ahd B8FareWedtrbed Aseybiemes”, and

codbsstedivitatHeyhdizbhatpsabhding Gors'ddfisiatdson it be understood that
thé Rr@ctow" @ahibeesiliZs, oulsid@bithd Gondpt 6Bdh Beaysteesfet td drfydine in
dng prigntaterof THisythelOngitlbidallyesaéndms lindaeiad aldosdeesdnkidered "rows"
ih E6YR8 agact2df th8 thv2Rtic. EFt iratarRe, iy dspertdf Bliysartl1 D éarabe
ddhsigereom@mtoraplideonditimans extesdihd v &9slanddq46dh dee '
lbrejitasidallydektertiing vy ofdflands2, 58 anb48), a0d IaGitudifallyéeXteathg rows
26427 cinidh 28nof alidletriccmatiiabiitign semigoitididiorahdtyriatgoendi ng
colums (such as the colum conprised by islands 42,

fD4and B8he shovdn hgpdct ofthainvgntott, @adizomgally @dfacéstydizraGuch as
thén pillare \BOIKE2) asdndiyorigitldinally stdhgebat] refdivandorbanother. In
cAhtréUih. 2hshdvanginsatitioa1Dat thet prockssingl stagesof &iig. i19) aundrs
dcsordana@switroay aspedt imalthigh korizendilyrgdjacere igdndssif aredking aterial 40
@ lony it 8l ly ataggd esiaelabeltoase " apothenn $he aspatt ofoffiy r28sdamdbe
prefetred hedativerto #anhbhFigy1eintteatdnargspacouisFig. 2 mnay alfhstightér packing
df stroaures farmedruitizogl patteaned imatetriak 40 theowin baachieved with the aspect
afifid. 12.edoninstancks asiwill be discussep belolv, arasking matéral n@tam be utilized
fordoamiyg pillaks fram ang ooiote of eiatenials 30hars), 18 HEhe aspect of Fig. 22 may
dilowdfhe pithradd by mexe dgidiypgckeditban tenasplesiooflidy. dOnJhdeliedettric lines
25; W29 ara nebshevasip did. 22 pfiortane theriines 66 @nd 6Foin drades ttasiogpify the
drévgingdpe dtis of beFingerstdd that stauctunes amalejals te hes®25, 27, 29, 65 and
67ovquid typichiyniog inaldidedin Kig .22 aapdctsgf trmisvearttions| ands

(such as the |ongitudinally-extending row of islands

42, 50 and 58), and | ongitudinally-extending rows 25,

27, and 29 of dielectric material w thin sem conductor
material 30. [0047] In the shown aspect of the

i nvention, horizontally adjacent pillars (such as the
pillars 50 and 52) are not |ongitudinally staggered
relative to one another. In contrast, Fig. 22 shows
construction 10 at the processing stage of Fig. 10,

but in accordance with an aspect in which

hori zontal | y-adj acent islands of nasking material 40

are longitudinally staggered relative to one anot her.

The aspect of Fig. 22 can be preferred relative to

-, Y - o, " o - g, Y 4 ~ o~



of Fig. 10. For instance, as will be discussed bel ow,
maski ng material 40 can be utilized for form ng
w@rdobarz63 r om one or both of materials 30 and BSI/UI1064/034587
aspect of Fig. 22 nmay allow the pillars to be nore
fdoaBj | YRE@Prlfrﬁ)dtoch?? 18he, @3%9@&?1 f@hn Miadkind MatehR€40 is transferred
it @kRidonbiGetb MBfridR. 18%hd 30%0 &bt Filirs YOOV 74767, 88%2, 84, 86,
g8060 8h& 9 Bthin tRE $edichsitawéeh thi reRERIRY isbiaticH f8Blonk Ysuch&s, for
taaidthe BYfonk Rolafd29).pe understood that structures . '
anal ogous to |lines 25, 27, 29, 65 and 67 woul d
fobiofal rife RENIBCHURE Pattdin bf Basike40 mePBetindeflyikd Materials forms
linBY BB tRE raREHER] U ihrilliﬁ@s §Dakd §5.- TR, I&gior® AAdtit lines 25,
7 48 FREIYsN90-1B} Bkt Ale P plotectdPiisthe migkidgth&erial 40 are removed,
HIThE BRY Werh&ihindBoRidndlos ined 2007 3Rd 9 ah@BibBitlohad 6§ wHerein the
lifs 2827 dfts 29 &re BEsseldy 1iRds 6838nd 68, TRE paMEnder deib&tHd material
IR0 D3 a8 ORE behitbhstdoadeghrat iheGhaBHAY bEREH!R Ses 65 and 67
ihoWebhtichs.o1f 98, EXaNPIE 101 3@l Waf Ahtéil 38 Which[£284P4ced from
ok B &te MirtidritesdHdidsdridmatehakreffdiding Porhiifes 25, 27 and 29.
underlying materials fornms lines fromthe materials
ub0] | YARY slitdbsSeteh cambe Gtflized RottransReir the Phttern from masking
rHABHA AONihtS thé D8Sering rdteddlsl iRdudifd, 36+ exhhplel ) reldtive adrfetch.
THet et leRhigl ehignéh rdRpldeRticomaLbl mate#dl 80 end BER\XB27 and 29,
atidntb RemdNduEte M idiaD! Has shews. Plirthdrnes e, préféraidieAflinates
He BlevélQs 3bndRdERonhaeealn sieevédnae pliars ig 4t apslit # same
\Riti6hd S efadihel UpPeandEd samited 6f diERetrigahdteAdlR4adithin regions 12,
il &lce1s. r $uchiiahesd dtcoinpifel iufiksng? for exdmphl aitheditetch and/or an
drGirit @aterdhatied bEdHe drivGoraRb@bbAdras hemaaitarializaes 65
and 67 into sections 9 1, 93, 95, 97, 99, 101 , 103
$00%11.05TRé pmaiserd, @b, B0 78/178;18028% 8apas,sB, b0 and 9B dave the same
@rgtagernys thhedigistédpreviolsip fordheisr@tis bt haratnedskily material 40 in
FigeraDRINA@2f rAeoiding@s thibpilla?d canbe 2mefl @00t hArigontally adjacent
lldrd adl ot @inghudiadllylgagdierdd rerelvé @ orfer @xftsier) oridag betiermed so that
Hoaizbially ddjasentpifigis Rge [vatudiraily 4fggeted rélagveutacaiel arothgr.
materials, including, for exanple, a reactive ion
f0052] Thes edted that ef e ahbyn exbedid®ent BadLghhe longitudinally-extending
reR BTt piahd 8 sacedfrer ahoronaiiig atjpoes r@b of gifardmny a2dnglarmv of
diglectris araetiandodhstandg tier loaditutiBallyextehding rovi-of pilees 701 T8and 86
i€ spdredf@nethebldjacear Iohginideallywbeanding exvebf miflars 72, 80 and 88 by a
gapicmicoiaties theedireyle alw 1Boflutidivetda makeziap)i It istcsbe snderstood,
tadnawer, thae tresineergioa \satoropadses ethel agecth@otghmsmirswhich adjacent
rews bpittars @ire dparled driom onetaictierdly td owiriohe dieteetyicomeerla? rows.
14 and 16. Such can be acconplished utilizing, for-
€0053p| e Eaeh bi thedhewx pillarscoopriaes & negrpentratf the second semiconductor
rdetesalrBOaer asegientrtd thoy firatovemicandpotoe magerial H8n Tipe piflaralcan be
chsidpRd3d bomhasepmkesas of tHi@mondcrystdl|ing Bratefia) 18 6xte8ding Bawardly
f&fn lodgitudaligrectedRingasingpstdi thesmaterialr ealyetyeaen solatiors ragias 12, 14
atidstu sBednesasvdefing bgsdsoaf thehgillars] miths sbbwhaspeatabtienayention,
thetasveisemodUpartiorFofgke pilldr ases BPat ahouiadhdisagieyeleviatienal level as the
ypipetraost podiontoé tHeatiefectric matdriat 2Awithin dstiatiohyegidpsatz g and 16. In
quntrastr sacir af tmeopillare mgs an dippertiopt sertioy ef saniceidaciov eatesial defined
yrtbe apperhest patior affméaterial@onwidh sach rpermosti potinndiding above the
uppieacest elgqyatiorat evelrad materipl 0 8 dt helprgcessing gtagedf Fig. &t(i.a«ebeing
ghove the smcdlled secéroDa@]atipnal ilayehofttbel Figa atconsiruatien)s Hidwe, the
uppeoddsheamicoadictat matedall 3 theuplilara ldefjinesxareuniengost @leyational
le¥el pf thegilars thatgadeaireferma ta ah arthird elewdtiopabldyel advah is ghpve the
of pillars by a single row of dielectric material (for
i nstance, the |ongitudinally-extending row of pillars
70, 78 and 86 is spaced fromthe adjacent
| ongi tudi nal |l y-extending row of pillars 72, 80 and 88
by a gap which includes the single row 12 of
dielectric material). It is to be understood, however,
that the invention enconpasses ot her aspects (not
shown) in which adjacent raws of pillars are spaced
fromone another by two or nore dielectric nmateri al
rows. [0053] Each of the shown pillars conprises a
segnent of the second sem conductor material 30 over a
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and 16. The nesas define bases of the pillars. In the
shown aspect of the invention, the | owest-nost portion

woboobloz27ps | | ar bases is at about the sane el evBdT/U8EN04/034587
| evel as the uppernost portion of the dielectric

18Rl &é&)ssgtf'w% 27 r'én % ﬁ '@f&r FROIORT of levkfs a%lé‘énc Héterlal

2& sficon aggrﬁ, p1§n | ars has an uppernobst port
sem con uct or rraterl al defined by the uppernost

i OnaRfoudRtSE SrwrdSatteMhihd utiER tdHRRR RIPSitiart Rten@Y through
SE% «\211 9&?%“%@!&? Pﬁéf%@%ha' §M@,¥ R B o BRIchE troug

é al18 it is to be
:QE &idoa! th & fnvb %npé' o §é§?39 @p ts Hogslg {gé}nf/h the
n

Eﬁ: o@w #BRURA se%%n&% |§|V3’1‘)t bRE 8 & first
WctoPmaRASEfauct i on us e upper nost
Sem conduct or material 30 of the plllars defines an

lméaéfeﬁ]i @xif&rﬁ s 1%\’1% Qtfe&l cthe h A fsSof al&?@su@@waus of
Z 576, 7 '8@” ah§¥s: aI Waﬁls éthe
%6‘11 g‘ a%r?d"@@ 5 eﬁécgaloég %osed
rE &n€ J)fq @Eérﬂf&@ e j’(eﬁ’ | 18ibRt th pliBEE TRl gafd g@% tric
mat8lid 4 UGrtnEFls Bﬁé'lét ss raII)[QiO Ado {)Bpwréxéll?lﬁles iB&h dioxide.
tg‘a?é LGt thdtbf Bak Be SHAEL LR xRiii gﬂé%o@ SiHes of
idnd ctérer‘ﬁgfé @qr@éﬁ?ﬂ Sh@br BRE&IIsH d@é"r@d'd’l&tlébtnc materials.
h'e te GiERLGRMMETD s r‘f@ts%\lvﬁbelﬁé forhded! aforig®h8§arious dielectric -
%I§Bpﬁﬁmsfrnéfont1|@ebutnt\/|§% b@ On&SBBR 8RS B iRVEMIbn encompasses
(its BIAVEN thieiehbd GdmbRSiaPdilth@ b ste AINct X 9Hhed along
th@@&l&:@%"&tﬁ?ﬂhf@ﬂﬁ@%%@ﬁstﬁ@ﬁ&{ {®hs REN a@Q@n??né’t‘éﬁals 18 and 30.
extend to first sem conductor material 18 5]
5] I | ﬂ%aﬂéﬁ?ﬁé nidferfal 982 islhownFornitat BodHEhe BlilakL dtSine
SR Al RRSorhleddinddtripd 1 f440i1hb ahg 148 which.ard depafBted from
of8 -andther B lindd%s & 68B8Th e%?n@é"ﬂmf’a% ah@nds 5i thevRtdife Material
fSiewoRAkd LEBGe iy al8fy rotd of Me pifldts, dftilsepaidicd ROH tAEBIIAS by the
i@ &Fd Matediai 149 h’ia'@Qelﬁle‘?ﬁ&e@@@&?é‘ntfr@@'s@ﬂ&rﬂf the pRlars, as
shBWh CaNS BHeP hspBRiEhbBdhold) RRYWRE iy Butrb@iPat 144 some of the

@Rt dielectric naterial can conprise, consi st
essentially of, or consist of, for exanple, silicon

foosr] deThd B&t&ﬁé&g&bﬁeeﬁﬁﬂé mmh@éh@hwaéh betdrea®RElizng any
SONAHIE ZiMbRIRYS BpSHENIACRDOE, tHE RIPENALSS RFmBBbF Hgdsiting the
gbfelif8 thadéhial aa@égan BItEERA BbhdtRIGH 10/86d EGsbeduoMRaliNizig

Pl Atng suchnés, GteRafipR|, B6drhit&l-rigdnahical pdiishiRg) to$6@vie the
JR&IiRE niRé MR tod csa/agrrrabrangafamiasml el ectric materials of
.construction 10, but it is to be understood that the

[ODBENt | GRteBAE ATAERRS 42 EArM&ImHRTEBCAY RRItISe tompbuith, bhémbination
dceinpéditidre. NMparic@hr &petiemariial thoekie cbmpasd, Sohgstradentially of,
crlcongsttdh ondictiiBhs delhel Sifdoh] tn sBhe Bbdcts, Pateran$42 vai temprise
mMétalgndist Inetalscorlpoadd)aitesr atdrie, dBinadehbiatioh With @hnductively-doped
sjigbel i ne material 142 is shown formed around the

pillars. The gateline material is in

[o5BY OnGatdiye materiadi sBcat id PEmadih arh/duitanie tHidkhesk) kL preferably
ififotmee pa atickhefs @hich palygaaidie bvérapkithesletdioaaithicknessiog
sehfidagpaludtédmatbdil 3010n k48mplant dppligationk) getelMatradteadl 1421wl have a
tivoiriisk e at lexdt @abditraPoA| andginrsows: afplitdtenpichh aawe a dickness of
gpepartabedodoiom the pillars by the dielectric materi al

140. The gateline materials can entirely surround the
[006DRI sThasrosfreuttionsbf Figs.ot7had et thal swircedrainregiony 150,
1&1 landpBBthaad byers formeod nithiatmaterdsd 30 e solirckieaiprddiarsswithin the
dilRebark [dhetedpad 150, mad cgabelréfared tar agifirstlsbdirceldtinaagiodst 8The
can be forned utilizing any suitable methodol ogy. In
particul ar aspects, the strips will be forned by
depositing the gateline material across an entirety of
construction 10 and subsequently utilizing

pl anari zation (such as, for exanple,

chem cal - mechani cal polishing) to renove the gateline
material fromover masking material 40. [0058]

Gateline material 142 can conprise any suitable

conmposi tion, or conbination of compositions. In

particul ar aspects, material 142 will conprise,

consi st essentially of or conS|st of

o e T



nmetal and/or netal conpounds, either alone, or in

conbi nation wth conductivel y-doped silicon. [0059]
w@adoelopa1es mat eri al 142 can be forned to any SUuPCHIDEM04/034587

t hi ckness, but preferably is formed to a thickness

sBhiceliran ragidtr it bactiBMeoY aRe ob (Eig el 8 wad iaBBik as 151 and 153,
ré YRS B8 Tas BETEIOREY &S &Y sdtBh& Bbwte/dfkin tehichsadBlsBRgLish them
1RRPIhe GBLIicBFain 8afichd iRendBlRE] The $ddcdydldin Ryihis@an be formed
withi ply R8RS01O fmsantl o 86/ d B erP@RAN g @BSkirit Narki4FE formed to
eme{iém? b0 P8 ghrRY e Matdilartaress of greater than
1000A. | 0060] The cross-sections of Figs. 17 and 18
By t Nfhe SQUESE/EH Rigidnk 290 afthe 1§Pof the pillarthard YatdafVddnnected
QRe EQUrBBEraM fdyiohs imbadtibas 9B D3, 95975 90! Ay, d08kAd 105 (such as
theS S RES drhrt fRbidnE R81 Bhd h 85 of BiEe14)akelLigll clgnnbbegiord Saam
cREnrie? t&)idrRtbxtéhdagithin thetpilkes/anesdbtiond) anGlsdnsktend within portions of
sUP&FREI A § fitstcahrbclifg tHRNSIa hhd SedtioRd.| PRScrhAnaNdgdhs can be
doptdat dr}) suRbBle PR Eifg 8tigd Sdncbdith, e 3xamBIBPes i silddped during
fGVhtieABf S sreddh bsknhiforRic®e AiafstiafkO1y &1 8i.aTHe gaeifenm2,
sbQrcdidpdih Reibrish Son e E6@Be/Reh &QIUNE AVitHinahe se@BNeR3, 93) 95, 97,
doheoRi1bBang 103 er sRMEIE/ tHE 8biircé/BEdiPRYiIchaN shentiasBRgether form
PGl RY fisd istaktltRnkididr adhst@ttignduct i vi ty- enhanci ng
opant, and are forned to elevationally overlap the
pek2] | NRefeRirRy Mt toldds. 1000 Hasiing nsdeH=t @6 dFigs.n 6- FgYiioRSoved
ahlBQuBéedubntly @pinefilatiftempietiblarss i@ f@mealoed tiie upparatiface of the
cohétfuctibe meuktw! tariial T523Ha0Dniphiss any suitasleScompddion 35,
cBrbirk8on d0dompobRidn&rhdlif Sorhe Bepeds willl@nieive cdhdisbédsentially of,
or egh I Df dhd ormdrelSiZiliedn hitide, $i8¢ort dioxitkg andaraptlosphosilicate glass
(BEgGYNs. Such channel regions extend within the
pillars and sections, and also extend within portions
[oespbsThammatskl 154 iedcapenigs i18g ekizadipy lthaethrant to expose
ssaekidpdln regitr®s TH0aaNE tart R@ietstSeramanings apatowt) extynhding to the
ssUickAlphia r@ioreaa Shangectibagiestwaan thegpillard (the exw@ogbimin fagidns 151
- addti@3gdiopexhntible). Mthef wurmidrain redions1esearsd dlectfically connected with
capidioo bohstiudtionsaiGer(diabmniBatealy iBlstrafdtebygedxek imEigé42) and 21)
tisougie dtatt@inectsggotaamdwhpOxtedding sihin cied cveminysri&gi Ghsilarly, the
solickidnait Iegierescwitrim theSettiorBhetWéen Gifars 98e stite/drdid Beggord 151
ah@9 56f for exacaptp) ean Heheonaocted & bitliaes 162 tiraugh ddprdpriared
idtbigpnihexget Tier trdrsistoradguicas abinpysiad clidnakld vathireibe pillars can thus be
indoams atet dnito OGN coredtivotions. [The@dhstRetiens cargbenioxned o numerous
I&ietgsof idtBgrafion, amesik sorge ampets edn Bin¢érpgmtedlibto] fB)example, 4F2,
6F& o \8Ed DA selbareyse i bineaaspessulf did ineermimb ¢notahowby thes
tfansisted convatructidre af Fimsr 195521t ¢actee intorphetexbinit atbert types. of memory
denises$ bésides, prinerdddion 1 Beiogimcomupated & RRKMsIgvicabl Eor instance,
teorpomston comstuctioosrbambe incorpofated impoS RAModes/jceand i n
sonme aspects will conprise, consist essentially of, or
[0964] st Aodthemaspect afdhnecineéntionlis descringéd withlegferente toofrigs. 23-25. In
refiegitigde suenaispest, siphitas phoberingowit! begisad 8s (MBP8Sd abOEGG]
dekeribing leigs.al-21.5¢vhenaspwperidteags 156 ext endi ng
t heret hrough to expose source/drain regions 150, and
[0965havBeterirgyinitiplyrto fig 28natordtualion Hxisdhgiratgdtad theherocessing
stagerdl &lgl SaiGonstsgitions Oithusg ¢enprises thensrydieltingegemicarductor material
18i delsanitzed(préndo sy rapd ferther nompgeasitie E6tatiamegl®®, 12 34 and 16
exsendingeyithinmsamisenductet dradérial 1 8giloe sorsbOctimralgecomprises the
regiens 20 aad 23 extendiog betvesn the isalpti@n tegions carst is gbewn agmprising a
pleg@riget] wepessutadec2 ¢xpendingairess e ispjatioo xegionsarrd @jse agrgss an
and 2 1) through interconnects (not shown) extending
within the openings 156. Simlarly, the source/drain
regions wthin the sections between pillars (the
source/drain regions 151 and 153, for exanple) can be
connected to bitlines 162 through appropriate
i nterconnects. The transistor devices conprising
channels within the pillars can thus be incorporated
i nto DRAM constructions. The constructi ons can be
formed in nunmerous levels of integration, and in sone
aspects can be incorporated into, for exanple, 4F2,



6F2, or 8F2 DRAM cell arrays. In other aspects of the
i nvention (not shown), the transistor constructions of
wWo2@s/019621 can be incorporated into other typBST/U§2004/034587

menory devi ces besides, or in addition to being
ubPT AR MaBE of SorRBANUERY nkerial FOY Itigisdtamamt upber surface 26 can
bé hefplahbPin HREISHshE&S bPAS iM@RAtide (on siswr) | @idsheciitallyShatithe
sQEMeE BB regid?e614] 1ARAd hetambpabbvehetshdatwanateadl 183n such other
agﬁeccgsr_ibeg with reference to Figs. 23-25. In referring

to such aspect, simlar nunbering will be used as was

[4866) 2bRMerring ndfste Fidi2agda Eemronduddr, materdI200 is epitaxially grown
JRERI RREF At BppdrESEdurtRed er mbmebrystaltineainkieribior 87 Epitagidlly-grown
nfz0dHel BOE LA h d8né 8spdotd) sbinplis] cahsisthrsetate st ongorsisagesingle
cRktak bificon3 - THeQpdtalld inaferid(R00detnirieBP befdesregioas 202 radiating from
Gtk 3k bieRRirkaihiepAdUC tThe dehice Fégidnsldndesmusdrtily, for example,
tHY )R PEswrASsEuFrIHGLRRH setes oS ABnbdrgstaltind miatedial 18 but not from
sU@SHERRS dibctrikdnatefal L@, ext endi ng wi t hi n seni conduct or

mat eri al 18. The construction also conprises the :
(0067 P N STHROthRRAe sb20t @it 6ritd R0Q ahé tumditiorishailizeritbagroning the material
ch Bk @BRistedNdich $has fravdefen fgyiors 202 exteriduray partallylgpess the
rSbissRwesn gisleenidir8goRETNIS dnldel 6 (sodreds, dov examplentheargions 20
aft 20 JREEMRY pREBURE) MBgtorany fyaherelill berdetann{iae teyions of
sBRic®hb@dtorlBatetifl 209 bedtesh didlattric pgaponssid, flaeed 26. drasorhe aspects,
ifNAae A 200Ts frowaitbarthisezse sactofhat the defacefiee cegi¢nsatre undesirably
nafteWNthe radteri# Peoichh balplanatireat badieo sadutadeslatefal tieginess of the
dbactivetregitihs bod erus ihereadiome ldtbel width eictbe dbfesbires ieglong8 In
exBmplaghadpleb Bl maspaC2a is [0edE6lo 4 thRéhessr of igprmabaut 11 60 Fagpmeters
t@4bolA 396 Maaomaieed, and nediets 1, 12@0di16 eepEpaned diohyony avather by
aBbueo naneketeran upper nost surface of nonocrystalline
material 18. Epitaxially-growm material 200 can, in

[0D6B] aspetdraed maBKing smaterabAd issornessever ittel defeafireegegions, and
subgsjushtod paiterglictransjerteal fren hiateial 40 keurgteyigingIseiniponductor . ,
rhabed i280 tRRPmaimps 264 206 e208cnd Zi§i (shewrR2DFig.&a) aeinpdsing defect-
ffeeqByiohs blanateriali200i duebpillacs cantteen bé ulblized Thibe gedaessing
digbsutsaan rélatiean Fogs. bh-21 fro forexteamgistor deieesipavirgyertically-

iePiding apannksireégions.r om sur f aces of nonocrystalline

material 18 but not fromsurfaces of dielectric _
[ouse] i akh ridabld GiEi6Bhcd betwehn tenerosessingrmitrigs 8B-22@0d &l of Figs.
49 thad thaseetnd serécbridoctogmateriab(30teé Fipst éPicald 2089f big. 24)is
fadpadsih etk srocessinuadf Rigee 4etekiitetan eapeonest292! efdielaetrio majerial 24 is
hetovi ihel Uppeanosd sevet dfesemizpndnstobmatesah &l iaad éscformed in the '
pregiseing of Fig. 24 while trbduppsuotst davel dfalielestaprplateriat 2eis coplanar with
the gpparsodlievel df Batatieb €8.i bed previ ously). Accordingly,

there will be defect-free regi ons of sem conductor,

pa07el i aAngber aspenkeithelinvbrtionrs desasigpd wih 1eferenge inbigg.626 and
a7 Is oeferragpe Eigs, 26 anthdl, airmitdr neovering yillherised ag was used above in
descutking Bigssueh, wiere apbropdattect - free regi ons are
undesirably narrow, the material 200 can be planarized
pa0sK] t o Retsiidngeinitially lodtigr2gl, achnetistion 24 istilustratedad pipyecessing
stagy subsequaht thihet ofrfdg.&€asGonstiactian 2204¢ sipilar te the cppgruction 10
disteioad fredeusie diubtie. isalatiomreaipnaiil 9, tdsanslctesof thFigr #@ ponstruction
&6 0nuch dpepenthao these lof tierfig 2 eemstrydieNabout 100

nanonmeters to about 300 nanoneters, and regions 12, 14
§0a7216 Semicnpdueidr matsrablfeanthdielralric Fatelisbasd anpghown sharinga
coplevAE tiepesMOBIRBBTe A ttés lod® Undekstorsl, haveyarahaypategal 24 can, in
formed over the defect-free regions, and subsequently

a pattern is transferred frommterial 40 to

under |l yi ng sem conductor material 200 to formpillars

204, 206, 208 and 210 (shown in Fig. 25) conprising
defectfree regions of material 200. Such pillars can
then be utilized in the processing di scussed above

relative to Figs. 13-21 to formtransi stor devices
havi ng verti cal | yext endi ngithannel regions. [0069] A
not abl e di fference between the processing of Figs.
23-25 and that of Figs.



4-9 is that the second sem conductor material (30 of
Figs. 7-9 and 200 of Fig. 24) is forned in the
wee@eessbhg of Figs. 4-9 while an uppernost | eR€r/US5004/034587
dielectric material 24 is bel ow the uppernost |evel of
SOTREThSFUREHGtRG inlBhtRIn (Abt shBwnpnale an (irensdrface thitds above that of
sdthie6RRRIN nANéridii1 @ at e pibidseing Baagemp €igrast | evel of
dielectric material 24 is coplanar with the uppernost
[b678) HatteRicarmadkingimatefid 40)is fmmicl@veaegieos obsertihenductor
mafBfaNt 8 Bétwiesn desieHs 12ed4 whither ef erence to Figs. 26 and
27. In referring to Figs. 26 and 27, simlar nunbering
[0074] berdtssitlg aSFiyRS7, Yilkes abaichedrintdesatiddntingofingterial 18 by
tréng?diring WhREerARIM pRttéraéEmaki0 A into Relfeial i igSucti ¢drdbd y
atdripiighedRith, dortexasiple atsuitabl@ a6y étsh.i Theisibivatuelpiliers are labeled as
oPF @ORASSIShELEY ETrRUMABSHIAaNt of Gigshas aod 2Fican be Jess preferred than
offeN&mbyGicAts d20ritedl weviblisly inttbistdiselosores frrtbat the pilla® can have
tHéasovhhsithgereximeendindbtitwb drethegrillaad aontheatitlestsc majeriak24 (the
stiRgers@afredundrom g pra2grademsichue tiretrogradedweich). deepme aspects,
stidrPetrih s eabe tdroved By appepnsteraictingnThd P08 P22, 224, 226 and
2510 BaE el et subjedridas tral prdesaing diisedikect preousiyt with edfergace to
FRise13howainsbpbidigthe pikpd nreransEperdevees sompagieg atically-
ektending RRanHel agidne0th sdrosvesmdcts, theadieleetrie régibns22, ddand 16 can
b NSHOAEis 38 Pieatttise Gibletinie regiventdveruppaonost Bodaces rapwximately
codp&isiaLritabe upbatmdss satrmes ot thatpilefs. slemitlasmdpestarthe dielectric
régidrey dadl belfibjectddte spitaitepeicassing egedurde the glevaiinal Bogi3y the
uppérivesnadtaces ki thg dissdotid mbiod® td serfeatmibdse oethe pdigisons
of sem conductor material 18 between regions 12, 14
[EOUS5]L6. THONTAE oREfe2T cargbd corfEidpred®, copifrisamesas ef a first ‘
neinobeetalling GilisemmatmidUts. on theaspachdf Fig. 27y the semisenduciog material
ofitheadiltags 13 substamtizaly etineydherakodgstatine semicendugtorigaterial 18 of
tBURBs NN lnthen eoods Hesdeatcanidubtor fraterigkelithe eillats aonpistgisisgentially
ol foy ceisists ofl iee inesasvefcu@ocpistdllmeseieonduttet wetesg!l. Js is in
cefast Bheasged@ 28 Figeht2¢ iThwhiche pilters Fpryprisei@iomegments of
semitobdudtesimaterief with gc lowermast begmentiveiigrieamesaes st bed
spmibonductbymaterialins the sppersosiesegment heing arseceid semigondigtor
neas@alt he shown stringers 230 extendi ng between the
pillars_and the dielectric material 24 (the stringers
(a6} estihe aspeots of tipy ioventied sgseibed abpvecarcha (gefadvantages.
Fet tis)ance rexeopiara spduidelogy ot thediresany swsntioarcap eripeRp@ated into
coyvepipnalprocessesewitiviuh gddititnal pew tealisg 2 A0, exmplary gnejprpology of
tR2Bresant inveation earsbfens with eowithaut ppitaxiat seRigoBLSQigRUh.
Exempiaoyissgects ¢ffthe plegertriavention Famyke loyacasi apgsimple for incorporation
intn semmonduaor fabrigsitibh and camtesluee.zi &t leask N ngreass, the number of
roaziingi Bepey eladive laoetnvgrtionaRiPerRFsehaRKRIMPIRYFASHAYS Of the present
ip@ntiornsrecgenerally isbrinkableder app&lcatg@i tg fdturecappioptigRs) wit highgr levels
diintégrdtioras is so that the dielectric regions have
upper nost surfaces approxi mately coextensive with the
(097@1 noEig. 28iiiuateates penarally, By MRy PEexample PHiHiot Ry way ok limitation,
anhemihidimenttaf Rcomagies Syste@rt0BacsenNgdP 88 aBed of thadiresent
ipventies s Cagpuier pysiern &0 mghgeé@a{_p@ra 5401 ex;,@tpebqon@rngmcahon output
depiser arsexbosrst 402t comEnUGEtiar iNPUEdevics, BRY agpptherboard 404,
Nj@the@parctMg@naarw@gn;@[qpr%e@qr[@gmpthpﬁ atﬁiqrp%ﬁsgngymt, and at
IFasy on@ Tereaty Hevien ARS. dMPEAN dPVISEITIOIB G20 CREWHSS YRraysaspagts of the
invention gescibed abows. | Memaryifievice4Qp cap comprisg,an guayefmeory cells,
ardgsuch pIray Ren e aperierivih addragsieg piEquItyffor aroepsing Idliqual
substantially entirely the nonocrystalline
sem conductor material 18 of the nesas. In other
wor ds, the sem conductor material of the pillars
consists essentially of, or consists of, the nesas of
nonocrystal line sem conductor material. This is in
contrast to the aspect of Figs. 1-21 in which the
pillars conprise two segnents of sem conduct or
material, with the | owernode segnent being the nesa of
first sem conductor material and the uppernost segnent
bei ng a second sem conductor naterial .



[0076] the aspects of the invention described above

can have several advantages. For instance, exenplary
woredtoybdgy of the present invention can be PCT/US2004/034587
i ncorporated into conventional processes w thout

rﬁﬁqb%c%ﬂ@n tREWrrh POF My, tAb HRmMEHF BBPAREY cAFBS AR 2Fkad
dirit For § ARy FBI tRE nfefibri 8el$O R e UdbiFbs8ing Wnki PO circuitry can be
Rk dPrt Eonvedi mmib%em&wem%mkéa%s AR0 Bfdcesr 406.
SR iDTIESRRED InMKE BlokR BiaGRiin BEthe Méth&Bbard P4 ShBw| I%igrzg. In
éu@@%fe@? RlgHPR thEb8dreshs ERAMAL R fiuERREH 6841 6And 8 circuitry is

ifl R asH1 28ty 2B AS Eorf9ndnhCo iR Hutdr REtOMMHRRY influding processor
S €A SorapriskSonk r‘?ﬁdfré’%f fhe iSRG Bbh&RRtoMY QERB&Ppreviously in this

ry aspects of the present .invention are
generally shrinkable for application to future

g Cap|RRssMdelicB 486 84N bEYEonQto A BiREER: iniuid, QRA 7]
e e M%Lﬁ@ééswiﬂqﬂs?@ﬁmé@axeg b oAEH AL B Brosent
i%t@% way of limtation, an enbodi ment of a conputer

system 400 according to an aspect of the present

1aH79t | RRMAPHRHELE QS YR &mﬁ?&qd 8% MEFRAMBRNE L Rbr SQnple,
Mgl @Infle RARDAYHhERIdSABIMMEPARA JRY irkfhe e AR8d e PAMMS) may
B U theGRPTENENERIoh QihidRItEe FRMEEGInRM tie FRESRTRRAfGh. The
f&%oryMLREBRBE Ghbibr&t@A 8 ahyY ofa VA PBf RERPE WhidRoRle
fkd1Bht rHRhSIPEIREERY NEMEMtwritRG to AenlPREIsUF e BIRISY One such
HEMbE & tOBa Mé)bp&%}ib&@a‘b@%&cﬁbﬁmnb%% PHAMP HFe defined by
tAS Rfedica & acg&%irigrafl%w A MERSHS d @F gD aN® ranMBARY Accessin

dHerb S oftPthsCa R, ID2Ea RBredldt @e Ry RTINS RkdrSectiBRGan be
reH& Bn@biMt WIAR the R Rthckbddagaddressing circuitry

for accessing individual nenory cells in the array.

foosoner AntahernaRNpY of@dviceds tHtVexéaiticBRIattslIb®AEDO) femory which
d1IBRE dial tdrett at 8imdneR(iangy dadrdss tosB 4Ratie BB byitpuehftsr-the
addifesBE6 E818MINHAs BREN CRAEW CThiCiabnbly dadNndtBast ddrhd 86mmAhication
SpRBYEY Abwind SHoMRY hedbsbelgnaR WilBIDeYuIRY tHe&infdB vaiéh memory
AL VERAE addlRibleBHCA mietnory buks (OtRéreftetnatild§pBbt 8CHevices include
shrRAmapDe SHRAMTBLDRARD ¥RAM Q4d BireYRDRANI &s wéPas bihers such as
SRS P IFesk nsbrastieam the addressing circuitry is

illustrated as 410 and the read circuitry is

00815t I RlcRtbrp8evide?408VaH @Wnsprize MG sl it abaDAd&ice with one or
rBYRlRpA4o Of thelpedent MPetiopcessor 406, can conprise one

or nore of the nmenory constructions descri bed

pooB2] OUSigy 30 Nubtrates diskeplfisd bRck KRG of 4 RigRIS@I old@aHizason of
VAbbus anbedimeasdal ekemplapy €I6GES sydtthi 760 ofthd present invention.
S\BENE 700 esh e&rasbynditd, fdr zeamplel & cbiputed Syiem Caprocess control
SYSIEAT, o8 8ny SIABNSY3EEN tHat BiMRlops ageddesshamiaitasetciated Onéhhory .
Bvestinic sieitnt OGRS factional slespasdintiadiag agprdcaessomstdriehmetic/logic
Uritr(AEY RTQH, @, coatraigingt 7108; & iMeendie devige uritTdeesnd &5 iNpBjouand (1/0)
diyizk 708: IGeneraiynesdtroneciyses 10 WiNihaveraynatiee st eflinstiudtioas that
dpepifyesprindtivine @ bavpeddrmekdidn dzta b thet pracdsisorgR20dnd dtker interactions
hetesathe iprooessorq02, theenemem idgvide unit 206 and the 1/O devices 708. The
dontrolrynitr7ad edoiditatesdllyopatatng af ihetpyoadfssoleXi2gthe ménoty device 706
gndakie te diivicks 708 by nerttinadsslptydiegthroggt & senchopenations thgt cause
ihsiructons tp bedeichedfrornhiee deotedevidecs700 At exetted. irsvdrlvas
gratgelimands, the ateaidrpdevidaf@s invlddes) jbat iatnoblimaitedtoaradBddul access
racraoyé RAND dietiged, headvertih odnafry (ROK devigesaandpenighesal devices such
asenitoppy cédkldrige aay a cangactdislo@DyR@Nckiss. Ogedif bfdimagyskill in the art
vaith Lineharstand, upioe readiry andiedreprehendiy this disobosucaytiandny of the
colum intersection can be read and out put while that

colum is accessed. [0080] An alternate type of device

is the extended data output (EDO nenory which allows

data stored at a nenory array address to be avail able

as output after the addressed col um has been cl osed.

This menory can increase sone conmuni cati on speeds by

all om ng shorter access signals w thout reducing the

time in which nenory outputi3data is available on a

menory bus. Qther alternative types of devices include



SDRAM DDR SDRAM SLDRAM VRAM and Direct RDRAM as

wel | as others such as SRAM or Fl ash nenories. [0081]
wORWw6/03276R VI ce 408 can conprise nmenory fornmed POT/US2004/034587

accordance with one or nore aspects of the present

ilius\gtat iedetrica DEsPRdoneh . ard Gapdieist beieabacaedd infiu@simemory

chhanlctichagsarsed previvugh-n tiedisasgaal zati on of vari ous

enbodi ments of an exenplary el ectronic system 700 of

[0083Pr eBignd1 isrweimmbiifteal biddksdiagramd adhigh-eosIrcegarosdioh of various

ehilodriePbiean exePepiary leRictralis sgstemaB00r dhesystea8000hcludes a

nSarBdrg Aevioe 862 Yha@hhShn apray ehmematy P BOY sadairgs@e68€1806, row

aebshbsamB0ifry BB CoalE® BycesElcralitosi 05 readiwvste cohfdoloasuitry 812 for

chbinslingosdratiing @it isputi cugdut dircLitrnas 7. OTRSBemoB) device 802 further

irludel peiviet titaagtycg 18) ahd 6éiddys 218 sueh et semddrs B0 dietedmining

WA ¥ r@vioig& el iy ih alon-tiesh@id comjuating@staidr i b/Mdh-threshold non-

coptictiag $%. Tenitusttdted pel@circany 616 reiuass poRenédpplyureeitry

830 Néliculiy sBetforodroviing falrefar@ite vohade, spadirf §84foe padvidintsthe first

vicpdiie Wity pulsese cirquitrydsgssobyrotiliag phesessd wordliheawith mildes) and

ciraliey 888 fod povitihgvherittifew(th pgless oThe/§2tent BEO aBOTIMGUdes a

pHensiss@ 82| br MmemoansbntrbkerlférOnelaviycesestitdy. The contr ol

unit 704 coordinates all operations of the processor

[0084] t hEhemeatoyy dexdec&02/@6eiasicdritel $igialsieRd tres tROBrdogssor 822

ovenwiring ouslelallzatidn lrgst Mheuwgdmery sletico B0 Fausetitostord Hath which is

aceassed iviasit@ licdd. dhwilitbe dpprdotedhipgthbse akilldukin teerant yhat additional

ctleviirg and 6éntenh digaale cah ed prdvidedaandtiat theboehomdesice B2 has been

sirepiifiey taleslp dexug @6 thenibhveanten, Abldast snenaftthé pracessbriB@2 or memory

degine 802 aac estidaanmepo(yRAkktradion obthe tyadescribgd penously in this

diRO8)redevi ces, and peri pheral devices such as a fl oppy

di sk drive and a conpact disk CD-ROM drive. One of

[o8bhar Yhekaridusiillustrated sy stens |of thisndieclsswai@dre infeoded to provide a

geearc npesstdndiogpt ehiensl apgjicatiors fdi the lcoswitneand btatctaney obthe

préeeink invertioat et aleaot mitersled o spua esBscompiete dpsdiipionbf all the

ehamnerys auadfeatlaes df droelectoinimisystepmosipg o@nstry oeltsiioascordance with

asdpeatsisbibd ppesent iDuahtipni Orehif shedordimagsskilein thoa@ 8jll widgrstand that

the vayicas slatpbnit isgsteins cak bdifayicateddah siaglerppckagsvpiocessing units, or

ey ey aniazingle sericonduciay whipe inba déme meduce ftheacoraenipatiamytime

betvezenrtbe pooceysir end SG0meiTioey dgvitegsh 800 i ncl udes a

menory device 802 that has an array of nenory cells

BO36] addpricstichsdodmem@iosells can ictide Slestrogigisy stepmgdd, use in

reeyhommetdtdsss devicea drivers, po®e0modigasl/oamnunicading mgldems, processor

neddutas, ang agalzafian-spasiticmaddulasgangemeninctuge, matilgyer, multichip

nogulgs. Gucpgircwiry can turtheshiela sTibeommsment,of devgiriety & @fectronic

systemisesudhrasl aucleck, pdelevisionr  eélk phpne 1% pergnckl semputes, BP0,

agitpnnoldle, duindesttialsenksersysteny adetrenafi andweihemset her a

menory cell is in a lowthreshold conducting state or

in a high-threshold non conducting state. The

illustrated power circuitry 816 includes power supply

circuitry 880, circuitry 882 for providing a reference

voltage, circuitry 884 for providing the first

wordline with pulses, circuitry 886 for provi.ding the

second wordline with pul ses, and circuitry 888 for

providing the bitline with pul ses. The system 800 al so

i ncludes a processor 822, or nenory controller for

menory accessing. [0084] The nenory device 802

recei ves control signals 824 fromthe processor 822

over wiring or nmetallization |ines. The nenory device

802 is used to store data which is accessed via I/0O

lines. It will be appreciated by those skilled in the

art that additional circuitry and control signals can

be provided, and that the nenory device 802 has been

simplified to help focus on the invention. At |east

one of the processor 822 or nmenory device 802 can

i nclude a nmenory constructitéen of the type descri bed

previously in this disclosure. [0085] The various

illustrated systens of this disclosure are intended to

provi de a



general understanding of various applications for the
circuitry and structures of the present invention, and
wae@ozx765 nt ended to serve as a conpl et e descrP@r/Usw00634587
all the elenments and features of an electronic system
4simg menory cells in accordance with aspects of the
present invention. One of the ordinary skill in the

art W‘hblm\}éﬂﬁ' ea%grgétra ghat t he various el ectronic

systens can icated in single-package processing

units, or Aeyemolds RriingH SnFMkRRA HEAMUCHH, Bombhsing:
order to redlee; b IEmBANIR b PAe ! thEBUDSINEESmbihg a plurality
onrQﬁ&%%%ol%ﬂ rb snwdfndjﬁﬂhlﬁ%(rﬁanoc @é?l semiconductor material,
I'aﬁd'ﬂ } s bRing 8RS frérRloné aﬁ@f?}ei Whr‘éﬁ%g%‘n@%ﬁ\%ﬂélﬁg the
ﬁiqfsall h8lseHR@nbictIE R RYiaBRW| s, device drivers,
powe gémln‘QQHgHWnGé%thngggﬁ%nleﬁé?Qﬁ@té%I into a plurality of
' pméFEUv tn tl'%r\‘

starQ bhcation-specific nodules, and may
I ncl u mul til ayer mul tichip nmodul es. Such circuitry

can fzurt hetheRetRo® SREARPORBSEIhe Paethingidbnpfises:

el ect r oni Godi%d & Phiterfdd Rardmaskdvetthe rAoddRhy@HIIFe®2midbnductor
nfRbdialpiene, a personal conputer, an autonobile, an

i ndustri akrapsietrngla Sat&tefdomane Qétféiﬁéﬂ hard #hkdk into the

nfiriderystaliablsticbRgudtomanticrian clainmed is: 1. A nethod of
formng a sem conductor construction, conprising:

provigdi Ng The$edthEDOICHI 0T wﬁéﬂéﬁithétr@ncﬁdd&sd&lhﬁ\tréglbﬁs have an
uPPEIAidsS lireaca b hifAleidviiticial leveiN@he@in Helnddricorystaigeons
senicondicier whaiehialmas amupperiisst alitadeeat sedconnelegitivnal level, and
wrte trad firstt dievattisnd] &vieDis att 6galsHVe the sépnd Ranatbrial Vel enitiation
ofithet dagtering 6fithe berhieghdutsoreadatprialsi ng t he

nmonocrystal li ne sem conductor material; and patterning

t.he monocMphetradthodhel ctam Cwhehedt the treathed isdlationtregians have an
uppernadst syrfeak g alfiraetevaiidrail evelhehéieirsthe negioorystallide The
semidonducdr mbigrian HaswnasppemMaddt sutiadet &t rardecgna elepatioselslevel, and
wherein g fastpadvadoms tbviebis helomsthe aeesnd dievationa deves dahitiatioe of the
pataincgnd tited semioeridecioamatexiatl t ransferring a pattern

fromthe patterned hard mask into the nonocrystalline

sem éGondudthemetaedkof ddim Bwhares the Muodcystatinaisemiconductor
metenaisa filsesemieousthr imedérat,i tbe medgiddnghdraempasing forming a
sapper sangcorsluctoacatearial avefr ithestirsedamiatrndontaF mMatarel, and wherein the
patieméigrpattemsrtbe eeqopd tseimidondugtentineteridianddermeaindividahl di dise pillars
t@porpiiser arpegment of theseatndhsasaicortiictor evadgriabnedr d segeient of the first
samicontested material. f i r st el evational level is at or above

the second el evational level at initiation of the

pat t & ni ng hefmathed efctaimdnuerety thegeeandemiepndyeier material

Cﬁ@%‘ﬁé@Sﬁﬁntléﬂh@frﬁoiycmlﬁ'éﬁerpftaﬁ@fﬂ%ﬁéﬂ'é@n| sol ati on

regi ons have an uppernost surface at a first

el evdt i ondhe|mestaed °fv9i'\%’f”e5 phenst the §8ea"Psierli¢qnguctor material
ceBsifts GRERItIAY OfRiRGie ?raﬁtah%l%coan upper most sur f ace at a

second elevatlonal ?vel and wherein the firs

el ev&t i ond e| magfhed plelaimy ey t@%ésmdaewpaﬂar material is
PRIl growm, VPméF‘? trst ﬁm‘Pﬂ’édUﬁH%'t"?ﬁ‘ﬁﬁaAg of the

sem ondu %cf?/tj a%m 5‘;-}Eeifhog doq 9' ps étend

a n,gI Qm %{\ ?Irgfng;a g@%{@ ARana F‘Y ying cr:]oltrJ]mns
rechion ap %398 F‘?C nw ich is

SUP/ “tt )é° pagnaktg %ts)naé rb"’lldH%‘E‘lé’Pi Eg%r SRAErEng frung one

patterning patterns the second semni conduct or nat eri al

and forms individual of the pillars to conprise a

segnent of the second sem conductor material over a
segnment of the first
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sem conductor material. 6. The nethod of claim5

wherein the second sem conductor material consists
weswe/nrized | y of pol ycrystalline or anorphous sPCT/TSI004/034587

7. The nethod of claim5 wherein the second

SFLT PO T S B SRS B
second sem conductor material is epitaxially grown
fromyghe fHHeShetREALLQRAPS hPtheBdfbisHg: 9- The method

of clai m JoHhed Edhiohd6f drfi2fletenddd SrhiebhduUeir Misterial between
tﬁﬁbﬁ&%- al ong a” defined longitudinal direction, wherein

the pill argfifg 8o@8e/af gAY WidinGIpePRsyidhs @ thel ditions;

| 'ongi t udi Rglmidh EQfEe/ARIRREIINS W usPe? Mhich=Ag thdSiflars; and

hori zont a'ancsarwgmgg&i_ | B lrcoRiraiH PSdigHY ih@ thahsRtdr eGieas!
ibBvililhe paRE8f S 'ndrbfigﬁé ESiprisitflodd8dun&d/draPTRBGoR Wilin a

eBfidH A8 SHer IBIEc/ARM Brakhittin 8 6lBAdhGakidtsl ddiRes

id g'&gaﬂ{épF%istlirln@Fc%nﬁ g MEpaHRNBuRFPIRREGIHNY as

one another. 10. The nmethod of claim9 further

conprisi Nothel RERDABF QAT 1 PRSNET corrlsingabinYing ¥ 1T Uit cell by:

seni condugh@kingBlc8pAcior Pedidvefial EbheRiidd Wit ond 6 A Peired
SPAfRAIR 8¢ g SHNARGvinLAINaRsiiRPaEviE@@ihans of the

sections; th@hiRgy BBitHfUh GRIctHcal sbrhesticingith the WBRLbf the paired
JoBEHeiNSinQbgibiofRhé transistoddlidencor por ati ng paired

source/drain regions into transi stor devices;

i ndi vizdual THeahétho@bf G8IHT € @heiedi thetR@@LivRBisSIaNRT iegiong extend
ARy $ asfired/IsHgRUAInAIRINeoNMhBIdn theSiRird fofm andaridythading@blumns
Hony e fshgauding egeetionveridhbws alopigld ddfined herizonhanslirsdtion which is
glevtaprdly oaRpgorail whe leghedindlelirecth, and #he@imiesrizonglly Adjacent
MiRIrs & IseuHuaBalY sthfydred radtive td dne ahaharet hod of claim

10 further conprising formng a DRAM unit cell by: ,

formisy a Tepacthbdof ¢clainel ebtreircthe teaomeLitolationveglone Betend
avdng & eefpredi@djitadivalaivediicn, wheegin thepilafs anmiandirmaydaging columns
disrayntbe ddrgitudiealidirectioarehdf rowsiatogga defined herizontat dieedtioh edlich is
subsmaattdlly arthagdrial totee tdnig@adiod! dirketiqpaanedhsmeir lmeizdntallynadjacent
pillags aressubbtahtiely tnoalosgisidimalld staiggered I@ativiente ametamotheaf

claim1 wherein the trenched isol ation regi ons extend

al ongl4a deA meduhdlob fgimingdk serhicdndustariconstrustien, eiompribieg:

pi | | ars f aroviding arsemjcandvitagsubstratentheslubstepte kemprising rows of
ttemabes exdending dithie etfirgseminpndester mbierigl, thedews heitg spaced from
dneranother & fickt regiariseomphiiog thesfirsUdsstieanduator ynagarieh dlepineniches
hagingteefirsiotiglectricl matdriatitheeain.itosfirshdidlegiie megterial within the trenches
fooning covwsadfldjelegliiameteriabi | | ars are | ongitudinally .

st agger ed fewhiag Bvecans samicensiucioe mater@l ovEH ehensarnioendsictor
stbatirate Jthelseeaidrsentiecondpetac materiakettendingoves fieoivwset fiesh dielectric
radienig) anddéso exendingragressdhe fist tHgianstbiebyeenthe rawsofifiset dielectric
mpatetialr s f orm an array having col ums al ong the .

| ongi t udi rfaimiag peeningsrexiendindaipugh drrysecone spmisgnductor material
angrtp Hnfiral diglpetde agatialini ch i s substantially orthogonal

to the | orfffinoder AeENinGsWEt 3 serond siplegiis @Rterial to extend the height
ah e owistah diejectiis) material tpan luaper sirface olibe saeend seynigrsductor
maatalt @Rl nal |y st ag?‘ered relative to one another. 14.

A net hod dfatteeing the fiest saerseeandremigongyeiot Materipisrinto a plurality of
Riltswig thes indtyidupl rilars FergPasireaisegRentaf Sie sagpad pemisongystor material
ygha seamentsd ifgﬁfirgﬁ seieRClor metesiak Heespikars engndigg wiangirews, at
least jsprye of Bl Riltsh (VS leRingrBRased dom enfeanadhy by sepeN&is8i088
fromone 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

16



formng rows of dielectric material; formng a second

sem conductor material over the sem conductor
waewseabe, the second sem conductor material PXI/BRZNHIB4587

over the rows of first dielectric material and al so
fiHpROAY BAe BEFBRSOUAE Y Flaigiadionsidhat veen the rows of

ectric material; formng openi ngs extending

thr O%h t %ewemo%nn%wﬁmnrthmeam@tec%ﬂe dte@ectrttematenans
atd ESthp C}E:'nSWtrhb“saﬁﬁta%rdr% anoffier] i Ng the openings wit

second dielectric material to extend the height of the

rows 1gf diRk@sdthdfofBdifr 18WhdreindRe HRPSRd %oha@%lél‘fmd M8terials

a?@@&ﬂﬁos?tﬁiﬁhﬁ;%ﬁé’@h@ﬁorﬁ%h@%héﬂher and patterning the
first and second sem conductor materials into a

pl uraki ty Tk ndthddbfolaite WinsteiitAe!Blst Sdrhicafiductor material consists
eS ORGP Fe 6§8EEEicopfandBe S65PAG R RIBNBOREGRRFal consists

B8 rfai2bT pONRFystalFRBIRIMoriodsficbh r st sem conduct or
material, the pillars extending along rows, at |east

sone 16 t Meephdthed of e 1Bk NeIeBRAE At idsRcoNE sammohetictor
niBterRBS 661thist @S4SR OSTRIAgH Ergstarnsiicon. nore of the rows of

dielectric material. 15. The nethod of claim 14

wher @on t Maefmeatsdd afthisersoniterdinahe eédond seatindadtsr material is
epitaialyi growmetbinythé hiet semeosductnenaartdlher . 16. The

nmet hod of claim 14 wherein the first and second

di el @6t ri dheebethoddiclaimel owmgeinithe trsatielectlicimaeralcomprises
sficomdiorideanot her. 17. The net hod of claim 14 wherein

the first sem conductor material consists essentially

of si2igl e Toeysataed gfi didicor winefeiniiee Hist dingctiermasernd gonwists
enserdieladf wisnsidxidleessenti al 1y of pol ycrystalline or

anor phous silicon. 18. The nethod of claim 14 wherein

t he #22r st Tardnetbebeidlaientduhelgiottoe firsheiglechicsnaeria icgpsists of
stiserediokidel y of single crystal silicon. 19. The method

of claim 18 wherein the second sem conductor nateri al
i s e@Bt axiTAeIMetheborriaimot Whrreinithe firssand eanend Sfedctric materials
CRENPERS BilicondioXidhe et hod of - cl ai m 14 wher e n the f| rst
dielectric material caonprises silicon dioxid

The &t hod h§methed %Oiatm/offe\w%tfﬁmtth%f"ﬁr g S%O@Pé’tﬁ!%ﬂ@ materials
crasiergsapntidnef sicondiidai al |y of si I i con dioxide. 22.

h h f I -
materse 03&0 i Gholdm PERURrBnals frt SsSorhy SRdpaterials
CSPS'ﬁtI%SIJl‘F‘i'h QP ein the fi rzt and second d| eI ect r| C

mat erj.al s S fs W|o>r<1 L
EGER L g
e netho 0 ?rl 3! M ]ﬂ4rn mq 5 ned rsa n'?gg ﬁ
wiwﬁéwtsunggf@ o f’?‘e[*c i et ﬁg"@y&g@@ e
conprwses faclétﬁttéee\X/ gn tt@ﬁ RXr@rmééﬂecom rises
&? or E‘Ter ' and P

em con mat er | ransterring
SBIS%?Eghd%fromthe patterned hard mask through the

Seco%_ The method of claim 26 wherein the patterned hard mask consists
essentially of silicon nitride.

29. The method of claim 26 wherein the patterned hard mask consists of
silicon nitride.
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sem conductor material and into the first

sem conductor material. 27. The nmethod of claim 26
wob@em22163 he patterned hard mask conprises silPCDIS2004/034587

nitride. 28. The nethod of claim?26 wherein the

pat t efpned m%ﬁ\omi&m&% SriicERReRr cahdtiicdn, SbirbRSAg:
nitride. 29yidifea BhitRHd®itocd Bt SneRap&idie Eg‘ﬁprising a plurality
R AbhHETRES AN WilTKa FROSdrRESHRIcto? mdt&RiN thé fifsk 86midBndutor
nEREM SobridiRg Gh BBp&n R HRBE WE h AFst eRVSAJNAFIV@Nthe trenches being
SR froth efle aRbIREH 5 Mt RGDASLEAPAYIS fe firstRSHi@hBuctbNBaterial;
ubstrat e ffRAgRid FéritBes with Wieldiidmaleribi enches ext endi ng
Wi thin a fibdidngSerVEIrEdiobciBRlteR withiienhd trbRdhes to form
AR FORAREL OSBRI thE treAtHs! Mk REbidridRRRHEPHes %'el(/iﬁéc €
Bbendst Edtaces 8Y &bl eld\RYiBhal IEREWAIEE ROBESW BRI 18t elevational
iSlfced fromone another by first regions conprising
the first $epa0aAyaiabydIdt Ml ddiectfid Hatdhg), kiiind £86kw8
SBhdidondi &bembickial JVRF el imicdridttel Sithstalee ¥R seebnd iconductor
et 4 eldehBing V& tha et Mateh8! b8 BRABRO R idhBG across the first
rgghiSrI\&%H' c material lines wwthin the trenches, the
el ectri G HBinGg 1A fitst BRS sERWHRGMItRRBLEBSHhatHhk 38 S prality of
pRlafeRRnNe 1Rl B¥abhiena|thé MARIdushpifdrs tembeiifyva sB§mE &lthe second
S a ver a's e ! C or materias, tne piars
ehfiRbiLEBAhalcBdfver afsb§heRtas wed Mat SdMfcorRiBlor AatdrR€ the pil

haligh eebéinfosiBlrickakt a tHiaEidGtionat RIBNENISIE 1Y ARVE Wed &t elevational
i erial over the sem conductor substrate, the second

sem conductor material extending over the dielectric

mat er31al  IThaesethodofdisim IR diniBe aRleRs® rhaeridliis afirst dielectric

i8I Nrid fanBervairipeising Neridr fepatigrsihg ardirstesandcond materials into

teepiligenduct or materials into a plurality of pillars

Wi t hi n t heohiifigbpdrirgjsaxsendinaghiongh tektzbnd sémibAductor material

16 eeirstsdidlactac Fagmantanef the second seni conduct or

mat eri al awieg tite srGIRRLwikfa $dvend idletdctriafateaalduct or

material, the pillars having uppernost surfaces at a

t hi r B2el evidiei mgtabd blealsin 3thfucther congdvising, ddringfthe patterning of the

fiedt avidisecoral sdneow@iductdr thateriatsantorhéd piarsf patteaning Bes comprising the

seb@icedialetine nitit@iatabd the svebed serhicorsduatdr imagériali teé éods éxtending

bettaxmi thé pillarsgtHelines eompisiny setings ofithe secdndl seatidedoctogmaterial

vitlieh drerseparated feee onel angther byalegionsbbthelsecqid dialestric material.

form ng openi ngs extendi ng through the second

sem &8ndudithermethoadof ddimt 32 fuhtberf Gonytrisuhigel ectri ¢

mat eri al ; fenming gatelinegnatedaldyepdméangtbe willars andstbe dinek; -

di el ect ri donmungtinshéqur@Zdraifiregioas wobindfie pillarisnardl 1 '

further cdopringsenpnddavicegraimeegicnstvgihin thg seftiansef ther sgcond

samicondggadmstenalovtiduthedinesidhe fiishsaurieidrain fegiops beiag gatedly

cpaneatedhiorthe secnssl soorperdrain megionsethiwigb tik gatelinect ri ¢

material and the second sem conductor material, the

| i neddext digimgthetolaim 3Giehgseinthe pillatsthave bases at about the

seopst ¢leyatignaldevsl.ons of the second sem conduct or

mat eri al which are separated from one another by L

regi o¥s ofThereetged eidaiay ¥ weqreindherdielactrig matgral cppprises silicon
df0d of claim 32 further conprising: formng

gateline material between the pillars and the |ines;

fornidfg f i hermalbed efglaimghwherginds digteckicinairral sonpiges

esprntiedY of sllipoB XN sour ce/ drain regions within the

ot s eSS AR BBl bl bbbt o soon
gat edl y
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connected to the second source/drain regions through
the gateline. 34. The nmethod of claim 30 wherein the
we@Rldbaesehave bases at about the second el evat PONEE2004/034587
| evel . 35. The nmethod of claim30 wherein the
d%i Lect ric material conprises silicon dioxide. 36. The
fod of claim 30 wherein the dielectric materi al

conS| %t S haeRthA bpcifin o Wihéren 1l Fi’:’é{ é’é?mcg’r?ducy?‘?natenal consists

SEI AR &fsi @br%t%ps ‘?ura‘?l'drihégé‘c H% Pn%ﬁﬁ&ct Sge'ngllcr%n%l(s)ts

ﬁé}ﬁ chystdif icod.Ne Mmet
erei’n tﬂ%@l FJI rst sem coﬁg)uctor mat eri al consists

essenbi al hpe HhetBbdEH Gaiff 35N reiRithe fRDamNsbdoRg samnéuctor
M&&@Mi‘sﬁ @ése’ﬁ%@rdf%ﬁng@&%tﬁﬁs‘?’hcﬁﬁsent' al l'y of
pol ycrystalline or anorphous silicon. 39. The net hod
of clsgi M IR WRER&H & didiR 9 WisdreinNle S&EPRGeRRIBNBAREUGERFil is
cPROSA Iy YrSwit ROHItRS fids s@fcbcior Matsriangl e cryst al
silicon. 40. The nethod of claim 39 wherein the second
sem @andugl Petheaoefdrlng Ssepfitdraicay bongiuensh, comptising
first sempesiting s 8emiahealidted subdtrdte, the REbOIete edmp@inyg A plurality
oftr6ifiHe8 (stbtioh 06gi6 NSt EntEAG WIthin @Ofm’fdcﬁ,ls&ﬂlmemrst\éed"luﬁ@dactor
SRR, QNE 1601aBibn $edIsHs iRy spaded SosdneainotHed B fifst rétflord comprising
tid mgaédrﬁiyonzfuctoramm i sol ation regions extending
Wi thin a rprodlysiréling asetbidsersiemdiard wedtetal frainghé dist
sbifconaadtad materialegh®ns bei ng spaced from one anot her by
first regipati&mihghée setond sehficdndudtbr metrialinducplarality of pillars
witainahé 8itst reeforisaxi al | y growi ng a second sem conduct or
material fromthe first sem conductor material; and
pat t @2ni nJht mestsat offdhiseh wiardindhefirshat desecahd isatnicoaductor
ndteniedd cdrypride gilicbhars within the first regions. 42. The
met hod of claim4 1 wherein the first and second -
sem déndudhemethedof ddig £lompareindheafilst amhsecdBd sgméconductor
nmedérfedslcafsist easemtidllylofsilieoei n t he first and second

"~ sem conductor materials consist essentially of
sili dén. Jhe reieodrelidior 4if wirdrainitheltranchiedrigdlationtyegions have an
uppeimsist slrfaseladifios efevglienas levelv wherieinupp drstsemiosnddcierenaterial
has an uppersnose sulaseiad asiecond elpvatiphali@ieh andevhiereis the first elevational
levehis @6 puakavertheragcandagleviatienah tevalai nitiasion of thef epitaxially growing of
theogeneod sbeicandenien mateydll | and wherein the first
el evational level is at or above the second
el ev#6i ondherestapd gftclainy 41 wherein teg tremrhed jsalationdpgigns have an
ugPeRashswiacepd adiedt Siryatiendl teypld wbesin tha fisst semicoaguctarpaterial
has eRs@PeIMast alirface at ageens elevatienalieveh Red Wheseiathefist elevational
qugbqs&qagowht@@@ea@pqﬁjﬁwlﬁagkle% akigitiation of Ahe ppitaxially growing of the
SéP%Wa?tqnﬂi?FﬁldUP@(/G]aterWher ein the first sem conduct or
materl al h% ucﬁ)germ)st surface at_ a
el evABi ond| el"%‘?}@ e‘?"éefrﬁ'”tth p?tferrglf‘gé‘F'léZ\?Qtt? Batgm the
sp% [ ngc%ugw frﬁ%er?é agxten @Q{q Wﬁrst Isgrqﬂgzpn ctor material so that
fh%a;fatopmr'%% SRS Pt IR SEFQNY S5FURANTY St mtaf?é'a Q¢es gaments of

bRyt mateiakl . 46. The method of claim4 1

wh d h
o & ndu§? ety %ﬁ“ JeapgEh oAbt Pakefoe (; ot
sgm conduc? HP”%P@V?’QF %rdtrﬁad PREMGISEPANL SR ]ustor materia

gment s ernngeacga ern Fromqog gé\'{getrr?erd rﬁfaar& enga{salthr%\tﬂgeh the second

n%onguéor matenal and into the first semiconductor material.
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the first sem conductor material. 47. The nethod of

claim46 wherein the patterning conprises: formng a
w@aioboe27e8l hard mask over the second sem conduRCDUS2004/034587

material; and transferring a pattern fromthe

patte ed ;

%Bﬁr;{?” e B B Rl pyises
od of claim47 wherein the patterned hard mask

conprigses id hehBd Bf &iai®t whSreinthe pEREMAR Wifizdd Bipatémntne
SWRH LRI el dobd hétl ARMMORE Sl SorkiBchBfoP éterial
sem conduct or material does not extend into the first
sem cgnductHy mEMbe bt @him Pwhdrem tﬁB%)Bﬁé’rnfhfg ohiprige 49
wher ei n t hgmiiAag b Paftbitgd Famhhsesver b §8dadd @erl%bh&!dﬂﬁdnatenal
dmr d mask over the second sem conductor material; and
transferripghsfrfafd paterh from th@%aﬁ&hb@hﬂ@in&@( ) tﬁ@i§é‘co¥19
deffcsReendmagagonduct or materi al 1. The nethod of

cl ai m 50 wherein the patterned hard mask conprises
siliogn nitHe Hlethod3f clAintsSwheieMutE Patt6PBa hakhhssomprises
SIRBAMItSddNg: a sem conductor substrate conprising a

nonocrystal line sem conductor material; a plurality of

I sol &82. on A egrhiedsdustdritbnstiUttos exsimpeisidgct or mat eri al

and ext endi sgmiadraugtod sdiedtiatecorheriiid aldonatrystaliee sérmidonductor
rhéterialsol ati on regi ons bei ng spaced from one anot her by

| ongi t udi repllisadigdf evothtiog redisrispsitrod tHehseniitonaiaciys natdrianand
eemdogorg; @ defimeddsngiudinal gitectiar, itheyisolhtidn regionevemgdpaced from
sebsioter baldngitadindliggtenlding stripst diehe swohadriystallinesgrinsnductor
rhateridli nes having dielectric regions over the isolation

regi ons araplsefityad ok dendiarcsubstentibldt ovhegondily to the isolation
rdgiehgche liresrhagingriislecric aegioay coér the lidotation eadiemdambsemiconductor
septiarsc epwéerothne diedeatiimegiopst al | 1 ne sem conduct or

mat eri al , anheragraf @iflaccenpendingwgpveandiv fnoe the omgpottystalline
steficaneldctoomgtetriall theadrraji coeqdtrising catuthrrscadsngathe nigfiged longitudinal
diretiioreahchromnis atmigad defined tibrizomtaMdiredtionsvisetbis tsabstasatidlly orthogonal
tothehdejmedllorngdudiha ditettiome thel cohgmrisuditimabrraly bedog between Hee
isghtiomregiohs ticbalang éhe Ibegituginatiy-exendibd etrips of teinmonocrystalline
seeycanadsctanchatdriah thet rikars comptisicy maekay ofahé edboystating ps
seimi¢dneluptonmeateyiat exténding gwvardlp mbocthe longitidinalpt-exteériding strips;

pi |l ars canfirsi st nhsowesddrant repioss abuaper yadicrs af e pillars;

sem conduct sacond el of gbursrideinl regipnspvithindthg sectionstdiéhe lines;

| ongi t udi reasdtpi ehanorbiegipns beiwesn tize fiist and saspndsets of
sogpeddsaidregions; @glons at upper regions of the pillars;

a second seplukfitysdgaieinel rensrextargingraiong thiidefindgehorizontal
directiory the getelinkaows agtending slong dife wnsrmidhe areayi dmpdlars; the gateline
rpwsvah@nneliegions, end firstl age senrdsetsof sburseldraie refierisiforming a
Mwrglity e transirdoredaylcgs:dhdivigual fragaister dedcesosanmisingradiiraigsource/drain
ragiongf thiedird b1, asgcerst saunes/drrindiegien of the; sechied sgtt @ Chanwel region
extgnsingxtasmtierfijstesonieg/draie regiorstoghe ﬁh@or@lraoagneéﬁralplreglm @nd a
gatrewilkin dhd grtelmeview apH@newinatedpe erannehbregion; r st and

second sets of source/drain regions formng

pl ur &3 t y Tor aopsir4gtion of C'G'QW%é’gefei'hfbﬁ\ﬂ"'étﬁafPO”ﬂShﬁ%ﬁe%%W of the

raesAsd recpemarystalipessemigandusier matsriagt-ai n

54. The construction of claim 52 wherein the monocrystalline semiconductor
material is a first semiconductor material, and wherein at least some of the individual
pillars comprise a segment of second semiconductor material over the mesa of the
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region of the first set, a second source/drain region
of the second set, a channel region extending fromthe

wo povs2561ur ce/ drain region to the second sour CBETIUSI0N4/034587
region, and a gate within the gateline row and
nidresiyeRlliee isbmicohdidiel maggalon. 53. The construction of
claimb52 wherein the pillars consist essentially of
the nesas of the nonocrystalline sem conduct or
material. 54. The construction of claim52 wherein the
nmono&ky st dhkicnestaetipe ohaaiot B where@rthalseinigcoaddigtersgections are of
tiseesecoad damtconduradranatalial. and wherein at | east sone of
the individual pillars conprise a segnent of second
seni &éndudtherconstruetipabf daier 54 Weergindhe gécond semiconductor material
it & enmooystplinakeinivondendrcoaidudt or material . 55. ‘The
construction of claim54 wherein the sem conduct or
sect i53ns dihe construrtior etdain senhersindhe seponderesiiqductggmaterial
iTagolyonystaline of amothogs aemicsadugtasmeaterialhe second
sem conductor material is a nonocrystallin
sem &8ndudtherconsifustipapf clagim 52I'W€e'€t5‘rmr'|29'&t@||lbﬁd1%$er€ pilprsare
lengitipieali Hagaeeedetalive ta ang ebRict or material is a
pol ycrystal li ne or anorphous sem conduct or
58. T - c INSIPOBY YA 6F C‘e'mﬁ%wb%ewgpwa%% lachit B|"P3? are
sybptastialy gt lengituging!y siegagfiet u%lf“h"&l PPPneaRgyEFed rel ati ve
to one an her. 59. Th con t|on of cI aim 52
wher &% h ﬂefBH?tétl'qt'g rf % / ¢
subst ant | mipaﬁ'bqf n 'ﬁﬁﬁr cﬁoﬂ'& 9”§Vﬂ @%?%Cé’”f’éf’%‘tce&*éa"t‘ ggion 0
PiFRsHSdsEre P nstru f ?  th

risin b'Q”%é{b%lg?tf' CPﬁne@?%%Wﬁhg%ﬂ It Sr?HéCce (ilrg'ﬁ' rﬁ? ? 'P}O ©

tf%‘és?égﬁw 'source/drain region of a transistor device;

and blt|ln i.n el ctrlcal it fqr St
sour cBf dr &t ?Cetbcinb% D1 I H”%ﬁﬁ& s%éns gboﬁcec‘%@nflo

el ectroni c devi ce conprisihg the construction of claim
60.
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