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[ 0005] I n one aspect, the invention pertains to nethods of formng a
sem conduct orfeogapnsContbing GoalsdofSemichieio device priasidiraife tosingeareitisked.
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[0005] In one aspect, the invention pertains to methods of forming a semiconductor -
construction. A semiconductor substrate is provided. The substrate includes a plurality
of trenched isolation regions extending within a monocrystalline semiconductor material.
The isolation regions are spaced from one another by first regions comprising the
monocrystaliine semiconductor material. The monocrystalline semiconductor material is
patterned into a plurality of pillars within the first regions. 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.
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[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 partialty 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



sem conductor construction. A sem conductor substrate is provided.
The substrate conprises rows of trenches extending within a first
sem conductor material. The rows are spaced from one another by first
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processing stage subseguent 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 ata
processing stage subsequent to that of Figs. 10-12. Figs. 14 and 15 are views along
the lines 14-14 and 1515, respectively, of Fig. 13, Fig. 14 is a view along the line 14-14



[0010] Figs. 4-6 are views of the fragnents of Figs. 1-3,
respectively, shown at a processing stage subsequent to that of Figs.
1-3. Figs. 5 and 6 are views along the lines 5-5 and 6-6 of Fig. 4,
Fig. 5is aviewalong the line 5-5 of Fig. 6, and Fig. 6 is a view
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[0019] Fig. 25 is a view of the Fig. 23 water fragment shown at a processing stage
subsequent to that of Fig. 24.

[0020] Fig. 26 is a view of the Fig. 2 wafer fragment shown at a processing stage
subseguent to that of Fig. 2 in accordance with yet another aspect of the present
invention, )

[0621] Fig. 27 is a view of the Fig. 26 wafer fragment shown at a processing stage
subsequent to that of Fig. 26.

[0022] Fig. 28 is a diagrammatic view of a computer illustrating an exemplary
application of the present invention.

[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



processi ng stage subsequent to that of Figs. 16-18. Figs. 20 and 21
are views along the lines 20-20 and 21-21 of Fig. 19, respectively,
Fig. 20 is a viewalong the line 20-20 of Fig. 21, and Fig. 21 is a
view along the line 21-21 of Fig. 20. [0016]Fig. 22 is a view of the
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[0028] Isolation regions 12, 14 and 16 are spaced from one another by regions 20
and 22 of semiconductor material 18. .Regions 20 and 22 can be referred to as *first
regions” in particular aspects of the present invention.

[0029] The isolation regions 12, 14 and 16 comprise trenches formed within
semiconductor material 18, and comprise dielectric material 24 provided within the
trenches. Dielectric material 24 can be any suitable composition or combination of
éompositions. In particular aspects, material 24 will comprise, consist essentially of, or
consist of silicon dioxide provided over a silicon nitride liner. The trenches formed within
monocrystailine material 18 can be formed to any suitable depth, and in some aspects
the isolation regions will correspond to so-called shallow trench isolation regions..

[0030] Semiconductor material 18 can comprise any suitable semiconductor
material, or combination of materials. In particular aspects, material 18 will comprise,
consist essentially of, or consist of monocrystaltine silicon either alone or lightly-doped
with background dopant at the processing stage of Figs. 1-3. Construction 10 can, in
some aspects, correspend to a fragment of a monocrystalline silicon wafer at the shown
processing stage of Figs. 1-3.

[0031] Construction 10 has an upper surface 26 at the processing stage of Figs. 1-
3. Such upper surface is shown to be substantially coplanar across dielectric material
24 and across semiconductor material 18, and materials 18 and 24 can be considered
to have uppermost surfaces at a common elevational level in the shown aspect of Figs.
1-3. The elevational level of dielectric material 24 can be referred to as a first
elevational level, and the elevational level of semiconductor material 18 can be referred
to as a second elevational level. It is to be understood that the invention encompasses
other aspects (not shown) in which surface 26 is not coplanar across the dielectric
material 24 and semiconductor material 18 (i.e., in which the first and second elevational
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



[0023]Fig. 29 is a block diagram showi ng particular features of the
not her board of the Fig. 28 conputer. [0024]Fig. 30 is a high-Ievel
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[0033] As was discussed previously, the trenches 12, 14 and 16 can correspond to
conventiona! trenches utilized for shallow trench isolation regions. It is noted, however,
that the trenches can also be formed to be deeper than those traditionally utilized for
shallow trench isclation regions in order to compensate for the recessing of dielectric
material 24 within the isolation trenches. In some aspects, the trenches can extend to a
depth greater than about 2000A.

[0034] The recessing of dielectric material 24 reduces the elevational height of the
dielectric material (the so-called first elevational level referred to above) relative to the
elevational height of semiconductor material 18 (the so-called second elevational level
referred to above). Thus, the elevational level of the uppermost surface of
semiconductor material 18 is ahove the elevational level of the uppermost surface of
dielectric material 24 at the processing stage of Figs. 4-6. In other words, trenches 12,
14 and 16 are only partially filled with dielectric material 24 at the processing stage of
Figs. 4-6. The dielectric material within the trenches forms spaced rows, as can be
seen in the top view of Fig. 4. The up-down direction of the Fig. 4 view can be defined
as a longitudinal direction, and the side-to-side direction of the Fig. 4 view can be
defined as a horizontal direction. Accordingly, the rows of dielectric material are
elongated in the defined longitudinal direction. In particular aspects, the rows can be
referred to as longitudinally-extending dielectric lines. Such lines are separatad from
one another by longitudinally-extending strips of semiconductor material 18 (such as, for
example, the strips 20 and 22 of Figs. 4 and 5).

[0035] Referring next to Figs. 7-9, a semiconductor material 30 is formed over
material 18, and a dielectric material 23 is formed within the semiconductor material and
directly over trenches 12, 14 and 16. The dielectric material 23 is pattemed into lines
25, 27 and 29.

[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 fines 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,



extending within a nonocrystalline sem conductor material 18. To aid
in interpretthion of the clains that follow, the terns
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[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 utifizing the following multi-step method. initially, silicon dioxide Is



a buffered oxide etch, and/or can utilize hydrofluoric acid (in
particul ar aspects the etch will utilize diluted hydrofluoric acid).

| f sem conductor material 18 consists essentially of nonocrystalline
silicon and dielectric nmaterial 24 consists essentially of silicon
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can i ncl ude, inlshtidns wheie rittide inesk mhateriahdo ie Ultifhatelyl debirdds Al€H3oh Rieridecdyeiie
for silicon themtiroke dvel tikiskeort dioxidel and aithin thapaings. IMae etfeonalitddeisi N t he
di scussi on t fubjecfeditd @blanket bieh avhiobi remavgs Wk sitidontnitddedfroat exer thecilinart er i al
24 i s recessdidxidtewhdle tdanieg thetadichrenityiie witin the wpeningsultat bad begndorimsed

pi | lars in stHregathesticen digxiden Suchblanket eieh cansomptise, fos prampls, chéreicakt ch
can be conduBe@wnicd pelsbings Stbsequently.dee siicen dinxide is semeyed with mwebelgh  S00A
t o about 150@&“‘%&’fbaﬁ"'cmﬁ'oxﬂﬁdﬂﬁ!@ fo giicon piffidac Teeysiicen piidedemeiniag is
dielectric nﬁt“éerfP”a‘P OfBQP q“isﬁ?ﬁ' %ﬂf’&[ﬁe f@’@(ﬂ‘)ﬂsfo about 1500A. [0033] As

{o°convent: opafial AU emfr;c s&@:ﬁ w"trt‘.l” C""%zfgizf%ii:gf

to Convent | (0] g
regi ons. ,
to be deeper }Eé’m N th°gtr .s%é grcoﬁ i

i solation rej t{éﬁ'ﬁr h@ Bre IQtrﬁ‘ fﬂé@iu&:n nﬁﬁ ﬁ‘\ a{nea%s h:—ﬂgeféﬁ of the
dielectric ”&ﬁc‘éﬁ h?rde%d\/thérhbﬁoﬁ e pR&bradisteraskyr enches. In sone

aspects, the trenches can extend to a depth greater than about 2000A.
[ 0034] The r eqems] NgTHefshowe patdimiddenash tamprabs ibds BEANCEE ahll epaebeisphinNal
hei ght of t hé2,d#ei6eds, 50,5284, &6 24, 60,168 @and 64. CEielliees 65 arst 67adxmndt | onal

| evel ref errsdstotialhoteponaly &t 4 dieectian of tielectdt nea b RTaANdI28] ayivian bk seen
seni conduct oin thedopyipw f Aig. 10 Hde ingations where diglootid lindscipa?T @99 arecressed
referred to %m%§5 amrﬁ?sareeﬁsramrré\veﬁ"v 6@?&1” ﬂFéRPé!'Oﬂ@ﬁQt he upper nost

surface of s e 8 ove the | evat i onal IeveI
of the upper mp |5| g E‘%&zd‘;‘{e% ‘% 6?46%?“@?&%%

. co Y,

st age of Fi g 1 ch] h 5t rov}lggg: ] sl%r{day
parti aI |y f| Itﬁ% - gopgl % ﬁcﬁ ge

of Figs. 4- 610n Ed g and
spaced r oW, o aei@dwmheﬁ ohtaug- anHB "rsw\@f gls be h@erskeodiew
direction of ik hemMiod cgh Be @it ibutsRR ?@? aRafr@Birdfbitb BAY line in
direction, ag dribRationdahif i ldegnaumiam@bmm.r@ linkd@anHIdd. be%oneuwed:%wéﬂe
defined as ainRome aspecnlof therreehtionn Foriagtarice] theghspectidh €igs OMS120%an be
di el ectri c nednsiderad teeroenpetoinggiteidallyrextehdingheivs nbidahdsn(gudhieditiveal
di rection. | kngigdinalyiekiandiag oo sslantsé2, 150 aed §8) nariddongiadinatip-extendirgsrows
| ongi t udi nal #32&and RArhdjelestds material within AerBiconduetr Matakad 38r e separ at ed

from one anot her by I o | tud| nal I ext endi ng. st ri ps. of sem conduct or
mat eri al 18 “%"(”FF E)“Ve?ﬁ’li‘cgﬁptyﬁfslﬁ gasy
and 5). [003 ?
30 is formed®

; o

é')?ef ctsttr tagge "86‘?1 5"39 h{a{ eri al
within the s Cm r(ﬁarﬁ:é%f aE‘aé % 95 J?%Zm s?g;g% "a(?iqed
and 16. The ‘13& fehi Bfﬁ aunéli R %grﬂa} %& pefoking"d
29. [0036] Q@u&ﬁ?@%rrﬁ&ﬂﬁilﬁh@ dttefhed AatcRS) 4 Qﬁ ¥abﬁléJeH Yhe aspect
provi di ng s eskiFig nel Uedr GistaiBé, & wall beddiscORE bEIW Shasking mYerdldb @M@k utilized
trenches 12, fodférnainglpilldss frﬁubsequmﬂ-tdfynat@raemoeg@1aamethepéabna | 2ohhgugh
material 18 allowithepillmes tobieahor@ghtly pémked thae thelassect &, Fid. 4 02 Ml djélectﬂmﬂ'le*s he
openi ngs can2d&7,f28arehpt @hewn in ig. 82, ebeare thiedinessA5eanid 7, id Jrder to siroptify the
aspects, thedraviag.dist it isco bawndersigod Mgt giryclurgscantlogensdo fnes@pe? T, R9) 65tane
openi ngs | n fawid typicalip be frlyded pdig geatregts eidbe dnentigheri al will be
renmoved by planarization to formthe shown planarized upper surface
extendi ng across material 30 and lines 25, 27 and 29. The dielectric
material 24 within the trenches Is in rows, and the dielectric



[ 0039] Material 30 can be formed to be of any suitable thickness. In
particul ar aspects, material 30 can be forned to a thickness of from
about 1000A to about 3000A, and in sonme aspects can be fornmed to a

t hi ckness greater than or equal to about 1500A. [0040] The

sem conduct w0 awiea76al 30 can be undoped at the procesBETUS8U4ALHS8T0T
Figs. 7-9. Alternatively, semconductor material 30 can be formed to
be in situ dqpem) FRéfeiringtarFige 13415, gymitttmndwohanaskpg Inatetal 40is trecifarmdssed
in nore det alnho feaiiconjyctormiatsriaal 1820d BE touibr pilter£70; 7p M4, €6,178080, 2,84, 86,
vertical | y- ess,@odh g2 pitide teabgior(sibetween fhieltienshe}l isottipn regiong (sach as, for
sour ce/ dr ai nexapgietheaegionsr20andi2&hnel regi on of a transistor device.
In such aspects, material 30 can be forned to be appropriately doped
so that the (PP4%hr sThe Iransteaoldhe P@eﬂ‘e@maélﬂ“‘?j'ﬁ th% CF?SY'@G WGW'?'ﬁ{?HT‘
addi ti onal i érﬁm§he mﬁteéﬁ'ﬁa@qe\/wq/""eﬁéﬁ E*@ dﬁ?f%"edf’t?%'a lings 2Phat

addi tional i Jhweicl figl A0 arremoved,
material is B P%E;";g@ '?cﬁ'é"”gg) rf % E; ﬁrﬁ gzcgri:ﬁ;;zgl
[0041] Mot fe“t [l %Iﬁﬁ ok i«& tﬂaEnatﬁfﬂ@ ﬁ n b Eehob

i i
be to increag | 7 Bl seen
trenches 12, WEF %%ﬁ‘gguch canOfgee[egﬁ%rzEﬁgega[goﬁgl | %%Molrégeﬁrrpl e,
i ncr eased Chqe | Nny SUItENS bich Gant Be dtiRATIHASEIRG tHRIPagbm GroiiBasking | ar s
as verti cal | yag¥biengits theGnasiyrig mdghiaiaciudifl) 62 ekiahee, ra ragetineish etch.
Fi gs. 10- 12, The gt preferetl axtdnds thadugh Semisorfdactorertatenad B0 asdrinee 26, ATtand 29,
mat eri al 30 amdlintdisem&ohductor mategis! 185as shdwanEurh@r, thebatar preferahy tersninates
correspond t ehen ateveaf samicanducionreatérial 18 ketweandhenpilipis s at apoubthe same
material ot helevatiaal leypiaisdheripstmost sufacasit digleetrie matarial24vdibindegipns| 12,
conprise, conéped 16suehernLPe gocpmplished wiiFag. dar exgmile, Iqt&'@ﬁﬁl githandigean
[ 0043] Mat er i &M Wtéﬁﬁ"ﬁéatpﬁt" qr e fIPopRiLs from matedRl 99at t ern

uthllzing any g tafe 2, 1476 7B, b . BRIy BB hBar),
si | con ni tr"ﬁgyp e 1..(9 gv. by R N nQHao e
fo”owng.rmigérga[ |nI rrﬁQ@s ﬁ?ﬂ I d
over materiapy ?élélﬁ t&&e%&tﬁ@ é'H’nCHé %o that
silicon diox dl%ohtﬁli éa% h:anars @bﬁg.mu;hauy &ga@fa&rermﬁ@fd ahBthbs
ultimately desired.” A'silicon nitride |layer is then f orrred over the
silicon di oxi@esandtvd ddtddthétlrethe gRdwn dsbodifieat &ich ioC1hs Idhigiudirdiy-éx8ending
subj ect ed t orawdalf pindrets sphodul frdm & horizentally edjatdne row dfipdiars byia singtkerofviobm
over the sil dienatrid maseridigfonimsiascd, @venggudinadly-eiténdingrowiof pillade 7678 lanth88 he
openi ngs t hais spackddertheé ediaeant bhaittdigilyeiiending foweh pillars YR R0 and B8y a

bl anket et ch gamnhighhingludesdhe single epal?st dieleetremateral)-nibishahe wrderstood,

pol i shing. SHB¥EU & the iInveRtoNENEoMRRASSaSAter asPerts (Rol s inieh adiapent
etch sel ecti st pillarg @ es%PP?Pé’df?"a?m“a erhy| tWp PLRoE S q’lcd%e’ﬁ'f PHPde.

:]-hedSI ] Eon de r I m pi ﬁ%@f 05 r%i}:é‘ing gﬁir{ g con genP%nESJt&ed
ard mas V& oo B ARt UBE TR bildr an e
nitride in t sﬂfe dt f the monocrysta!lme material 18 extending upwardly
from Iongltudmally-extendmg strips of the material 18 between isolation regions 12, 14
and 16. The mesas define bases of the pillars. In the shown aspect of the invention,
the lowest-most portion of the pillar bases is at about the same elevational level as the
uppermost portion of the dielectric materiat 24 within isolation regions 12, 14 and 16. In
contrast, 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

=

Qed —




hard mask is to deposit a |layer of silicon nitride over material 30,
and to then pattern the silicon nitride using photolithographically
processed photoresist (i.e., to forma photolithographically
patterned photoresist nmask over the silicon nitride, transfer a

pattern frowobbweophet oresi st mask to the silicon nitripdamustdolioRss?
appropriate etch of the silicon nitride, and then renove the

phot or esi st es
65 and 67, agﬁ%% ARt e i o St s P B el

62 and 64. T |nes 65 and 67 extend substantially orthogonal |y to a
direction of gsa] ecAhbeghl thé'stdowd DattetrlinguitfizetNo foke tEABIIAPSexBRRA throudhhe
top view of ddeghd skthicottRtdr aratdiialB0Sandinds firstdiemicofduciof mateAgIS 82ibis t& e and
29 are crossgdefsiool thaethe Givertiod eficbnrassed iothgr aapeets (noasHownsinewkithailse

| ocat i ons 69pillar @BSentlindo sexoathsksnidtdducief maldial 208 andbdy nd Bxteddito fis, 58,
60, 62 and o6skrficonducton m@tarial18conpri si ng | ongi t udi nal | y- ext endi ng

col ums (such as the columm conprised by islands 42, 50 and 58), and
hori zont al | y{@%PEknd} ”'FEU%%’ 'gs':tﬂish‘%be . paie dielsginie dadisfymgd pipng §‘ﬂ%M‘ﬂi[§ ok,
52, 54 and 5§ PilatE ?ﬁé g -tfiﬂd‘?ﬁnﬁﬁ ?aeslﬁ%-r?éﬂ"ﬁ 'dPW I0f e

i sl ands (suc??c%‘slgﬁérﬂfr tﬁ%ala? % A giong sxpased ong
58) are descFPf te dielectric

sse e
ror Sontal %%%Z:dl zir“'rqgra ﬁ,ef P,. i rﬁg@wwr o
the term’ Hm‘ r E\ @?IS &bleftHe ma{eﬁyls
refer to any ?edrc—.rie éﬁa i rmé the various dielectric -
| ongi t udi nal é(tér“i’éfé&'& ﬁdﬂﬂctohﬁ@%r@ﬁ&t@ §9n ?stdb@'ﬁ%t ntidn@MeompdiseL e
aspects of tdRerleMbEdnE@Bin Wi the\GibiBRtEEmatbe oABE §&th defeciﬁbwromié&alo%gcan
be consi der efle {ario09aplettEEMRRAYS blidhfidbion-10xE Ml hdgofidmatendls I & hanss
(such as the longitudinally-extending row of islands 42, 50 and 58),
and | ongl t udi[00&aB] y-Aegatalingd matprinbd iLdhowR Irmecharo@8d thé prﬂhrel Tlog gatedine
mat eri al wi thateriad i berizonialtycextendipe stripd 14301 42{@@449 which bre seharaled #o
of the i nvemne@notherdwyilinesGoandp7adheistans 144i 146and 108 oldhe gadelinganaigria ars
50 and 52) afl'=’@1 werdlines ggeading WQI'EW%‘?’:;\M' apgpoparaled ft°61 Ha eillais by ther |

rc er, T terjal n gptirgly su
'F.ngco%raﬁﬂts ! P M o oy o ROt T P "

horlzontall acent i sl ands of nmasking material 40 are
Iongltudlnall a e I g.
22 dan be pr iﬁﬁg ?ﬁierﬁ@c‘ gaéuxgﬁr ) lﬁ%&hj 8 can rﬁ% q& ot
Fig. 22 may ﬂ ¥¥mbicf] taerospaﬂfmm,aco.%%a%%%ﬁd ws nWththtrﬁd; ng

patterned rﬁrartﬁduomu&m@mfoeafhnme QRN Brdchdnical folighind) REeio@d thi g.

10. For i nstgundige marialflom dver iasking swedialml ow, masking material 40 can
be utilized.for formng pillars fromone or both of materials 30 and
18. The aspe{a058f Mhaeling tharenyl 3R Icamcdnipeis@anyl suitablé confpesitior, er torgditdtipn
packed t han af hempasjliens. loparfifulgr asdedts, Materialil 42 will icoinpride| crmsisD&ser@ia|hog,
are not show cpisistpigondugtivahigopad silicone In somesspEis matesa!, 1421520 cefaprise o
sinplify thén%i?'amﬁgmetstﬁomppun@ qithenplong el camehinptierwith eanduglively-gaped
anal ogous t cPhes 25, 27, 29 65 and 67 woul d typically be i ncl uded

in Fig. 22 a ﬁioq ftelrth eiq 00610 16 04/0 587
I fer.
[ 0048] Ref err oEha 5% %ﬁéfg g%g( Ff‘l

transferred |
70, 72, 74, wi neggﬁfaégg eut%ﬂr(;)A din arlh sé&g

bet ween the dréRatammc oo@b ation regions suc as or exanpl e,

regions 20 and 22). [0049] The transfer of the pattem of mask 40
into the und0b9l ngheetoss-sedtisnd diFigs, 17 and 98 fshawmhateurBidedin &igions 150,
under | yi ng |15hesd 653 lrave bééh forfirasyithinanpteriab3M fTheisedrestinalnarediomesithibthe 27
and 29 (Fi gspillasstarg Rpeledhas 159; anchean bp rejereact te ds firgt sohimeiidrkiegignsrather i al
40 are renoved, and the only remaining portions of lines 25, 27 and
29 are at | ocations 69 wherein the lines 25, 27 and 29 are crossed by



rows of pillars is spaced froma horizontally adjacent row of pillars
by a single row of dielectric material (for instance, the

| ongi tudi nal |l y-extending row of pillars 70, 78 and 86 is spaced from
t he adj acent | ongitudinally-extending row of pillars 72, 80 and 88 by
a gap whi chwiongdswebess t he single row 12 of dielectric ntEvS2004034587% i s
to be understood, however, that the invention enconpasses ot her
aspects (not somfémain teauow@wﬁrhn 86hitiascaTtant 0B4FiQ18)drk kabeRd as esspartsd, f rom
one anot her Ry¥pdowalypand@ndedtbietreioras Gedvat souraddrain vegionstdBISBguiEathemof
the shown pi ir(’orﬁ’m‘é soarogdiathasgionssin ¢heiibrso The beiraeddrain degiomsicen bel iverhet

mat eri al 30 weiteanyauitabtpimplantdf cotmictivity-ethageing dopackuandare frmed taal  18.

The pillars elevatibwilyovedapltheaateline matefa!il42 nesas of the
nonocrystalline material 18 extending u vvardl from

| ongi t udi_nal 19063kt eﬁm@grcgidrqﬂb@g@nsi eat 5 epﬂﬁéﬁﬁgﬁe %cf‘vicgme%f@?on

regions 12, lﬁ'é%‘ggsﬁé ;:;?;%ﬂr %%fg ﬂiﬂ]eg ?A

shown aspect r
beccs [<'ar dap eape 1‘ uﬁé&%nds ) Sl g
of the diel efs We ibf%" & 'aﬁc?a"ﬁfop&a i %\éo@nﬁg 16.
In contrast, g rg ﬁ; r}namfagrmﬁ 390ﬁé§mena |
sem conduct OEO fa%[h @%ﬂd urkdAGail RiRNERRAIn BrRTsehtRRs 61, g3B8E b al
30, with suc gqap%ﬁa 16143(5 'e%}n &, 1#0s0R emea.rt gowrmassﬁbwfmal
| evel of mat gphality bBriek eftdderrancROESGstigtisisage of Fig. 5 (i.e., being
above the so- caIIed second el evational level of the Fig:5

const ruct i on)[006RhUSReftiniag e ey Figs 1 92¢,masking ratedal 40 Figs.i 18H1836 rerhovelie
pi |l ars def i ambsubsequeqiyraninsulativeovaleiiab h3d is fasved ovsf thetveperi sutfagesf theat
can be ref er cardtryatiorasinsulative matesiple\b4 CheRMPrBRY SURII ePROSERHYE | he

| evel s di scuseeldnafipr of compesitigecanddn Fl"g asgegisypill coraprise KPS ""P'

of diel ectri €reasiEof ane gnose af slichs RiBIAEFHEYT dioxidespdttorapiosp °S' °a1e glass
[0054]Althou§:-ﬂ:J e shown patterning ut| lized to formthe pi:llars

SRR e o %ﬁp mg Fiher %@@é i o

1
enconpasses Qg ded rftﬁ Qe Solifc f-’arrﬁr J1§'151
extend into ém 0 c'an %ct'ﬁ@élly% R0 W
first sem coe e.;dpaomlg&bh@ sol(&ag I@éir"ateﬂ%y@@i@s ifh Pigki2@%nd 26y 18,
gat e di el ect fhrgugh fHerbshnb@s [REstWANEtEHdnG Wathih thedpehihgs 186l ISinitarly,Ghe 72,
74, 76, 78, 88urceldiain Bbion8 GithiBEhe BOtichn tetdBen @ilatsthessotimedtkdins regfons et
sections 91, afBi539r exrmpled 8an HHdannd@S ta hilling® B623hropgh appredria®0; and
al so al ong e;rm@adeqtsegﬂ@n@nsjstortmlcsmmﬁ@@‘mnelmﬁl@m thalpilaes doa thue &a
the pill ars. inggreo E@E’eﬂ“@jDBF\ECQOW&JCF@PeThEa‘FO"&‘m"%r?ﬁf' pg@rmgq)ﬁlgqugiprous
essentially @l”e'SQ Integratiqns andyip Somg aspegts g1 ke '"%quC?’E'Gﬁ"\‘R 39( |ea@;np'erﬁ'£ 'gat e
dielectric nggr%glt 2 thg 0 : HW'F[ﬁ éapof
sem conduct o d
TP 0 ot U gfn%}gg% e i no
formed al ong he varlous dre ec ric erials o

constructlon 10,

but it is to Sﬁo‘iﬁé?%g P8t thd Mbenkicty S AbdAPLRFIERANEE R B5d1858-25. In
embodi ment s 'r |81y égtednﬂﬁrhmﬁbamgﬁmlbauswasmﬁaaebwe@. ectric
is forned al ea@nnj. F|y@,r1|.zjuah@}eab|aeprram: materials of construction 10
as well as along materials 18 and 30. [ 0056] A gateline nmateri al
142 i s shown {besskedRefeoingihitiahietofiid. RarasconSttuetianatOds illustrateritas tHegprodessingh
hori zont al | ystege eirfiti. 8g Constiugtionihusicosiprged theaaysigiine isemicendlision matedal
from one anot heesctiged Areaysigernalfuniey compigessihe isplationgagionut?, dhand 18 of
the gateline 9%@%“&1“‘“f%9ﬂ'ﬁ°ﬂ5‘f¢éﬂrm%9§'ab‘>@t Jﬁﬂ trugtion glsp GEPTISES iNge
pillars, and’ % Lg’_'fﬁﬂ“gg 'H? iopg. @ IS3PYN RPN @
140. The gatB REF P s Wgraéic’g?s GIPBHIPeRIRES AT fisg Rerosgen
shown, or in other aspects (not shown) may only partially surround at
| east sone of the pillars. [ 0057] The patterned gateline strips

10



RSP E——

source/drain regions Wwthin sections 97 and 95 (Fig. 18) are | abeled
as 151 and 153, respectively, and can be referred to as second
source/drain regions to distinguish themfromthe source/drain
regions in the pillars. The source/drain regions can be forned with
any suitabl evg JaWlastks of conductivity-enhancing dopant, %géﬁzaifﬁ“gar med
to elevationally overlap the gateline material 142. []6

sour ce/ dr ai Ny Je0l RNSirtedordbmicBRiubBPmatGridl 16, msldofemha%&pe%&rﬁa%zs can
connect ed i otntwanapiwoﬁ@é PRt of tREInGHRion (hoBERlvh) BRd shbcifidhily thabthe 97,

99, 101, 103gasbsbPRglonsISH) 1aand NEcEHBY AbBYEIhakitacs 6f Piterial 94.indiich dthar Of
Fig. 18) thraads.channel regions. Such channel regions extend wthin

the pillars and sections, and al so extend within portions of

subst rat e 180066k dReierdig nexttotFige 24.id demicondustbr saterial0s is epiiaxiallp gromel
regi ons can deciyopyechrappampstawrtacenf sopeasysialine matesiahtfie Epitaiialiy-arownf or
exanpl e, be mﬁe@al 304 @R_D}E@GOGB EFRRGST eNMIPEES. 6PNt eespatiafy ofp@rgeneist of single
seni conduct ofYSiEEsINg Tae siystaline 'B@e"&rﬁ %P?erfh@g'OWd@'@fF‘alﬂﬁm
regi ons 150, 5“%%?%%6’?’8@‘ inatenal 2 B‘P L dd:ﬂ[ gxamg'e,

97, 99, 101,% B% %QP%D“M gruawgé &es 'B°%°8D’F‘E?@P%i?’8‘ieﬂa A8EHE ’%1

and 153) tog PIRFIC PPEPARtt y of field effect transi stor
20 (Fig. 161 gif’o%ﬁ%&a el Ahaiittond g@%g@t.m’l@maéedf !
154 is for”e |9|Ysel§et\.¥ chERBIC réditnd a§e1 dl ‘?su%ﬁ’ﬂ§tf %rh @thjﬁlHﬁ@éd ve

mat eri al  154a4a22 deiBEd Sreviaidy).SAdcoriNgr, BERNABHE dehidt-Rbe @GRS &rat | on of
CONOsi t i oNssemidefdicior HrAEaFZ0 BefwdeNitlectiORigiohs €2, 16 @NG 1 &tin eoeasgedts) Y
of , or consiistnatefial Q0Ris@rownto e tridkneds| suctothatthé defele-fres tdglono aredindesirdisly
and bor ophosmpivow the categiali08 san YBNSEyized §apb BIpdUlh ¢haiatbri hisknebSdf thas
openi ngs 156defsctiearading aﬂdéhu;tiweﬁagrhetlaiere jdibet e delectieatgionsedi ons
150, and carexa@plary@sheats, g ig giown @H’d negsefdion abgutt 160 narometers
sour ce/ dr ai ioPB gHEnanametees, e &eglemﬂ %t aRsktp araapasetl fraip one anpther by
sour ce/ dr ai rAPPEGi08RaReMeAsang 153, for exarrpl e) The sour ce/ drain

| ||
Eﬁﬁé??ﬁctl?gn eF?eC”'Ca'i ;gfm iﬁ%\;‘f gj@ ;;,[; cggd 20

and 21) thr def%ﬂ_

openi ngs 15 ree s%rfl'rl\éter:&l OSQ&Hh cah theh g'uﬁ’lﬁéd |5r9c

bet ween pi | |tﬁ§c§s b RBoveAHARR/SIFi éﬁ3f2@%féﬂﬁtrér§#st@% |é'é, avsﬁ@&erﬁ’dﬁﬁﬁp e)
can be conne@aeadmgehghhbllrég]@ﬁ 162 through approprl ate I nterconnects.

The transistor devices conprising channels within the pillars can

t hus be i nco[@@é8ht ednatatiieodibiéddebetnetn thetpravessingldt €igs.23s35and thad bisFigsan
be formed i mM-fistkatthesetendeiemiconducter mgterali(3hof Figsd7-8 and200f Egp24is can
be i ncor por dpegdiimthe processing,oh higs. &9 wWifie an@pRermost @Bl BiRIskric glalerialrdddy/s .

| n ot her aspheawsthe EPREFBOSt [oyelof $Q9ﬁ°<{f‘ﬁ@ﬁt0f3‘??éﬁm)13 apckis foreapd indbeyr

const ruct i orf$°EEsing %é:'gl@-’f filectay “HP@"P‘?F&@F%BF‘B?’@@”‘E Titeriad e isicoplppas with
memory devi cBSURREETGREEvel g matgrialdfi ¢ on to be| ng |ncorporat ed in DRAM
devi ces. For do'? t ang 8ehtls fﬂSLSE}ﬂ i Euhr?Pee ce 6 and

i ncor por at edy i g ?gﬁ %ﬁ o7 E@{ r@th [.Ega;g? ? aiove in

i nvention 'Sde%'%%ih eﬁp S et er ng to
such aspect, sim ar nunberl ng WI e used as was used above in
descri bi ng Fias1] 1-FlerrivgiRitily &PRb Q}Eraaér@trucﬁlgﬁ)ﬁéﬂ1Bﬂ|ﬁ§faﬁéd%a|pfﬁcbésmg| y
to Fig. 23, sagecnissefueit tothatbdFih2. i Cdnysiction 25 iatimildreo Peeocetitttidg 18t age
of Fig. 3. Gesgibedprieviomsly]6utitheisolatmnpegicsd 2] tacandrig st tk IFignes construction
sem conduct care metreddepér thdh e thedidy. prcenstrogtivhy, and further conpri ses
the isolation regions 12, 14 and 16 extending w thin sem conductor
material 18. [0PRA c Siegiqondudies matariald Banhgielestsis matesiakdagiroshowpGharing a22
ext endi ng bePNeRAs UPPREMpRSPace 3R Risgp R Endessiend, BowayeRnthatBatsal S aen. i

pl anari zed upper surface 26 extending across the isolation regions
and al so across an uppernost surface of sem conductor material 18.
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subsequently a pattern is transferred Trom maferral 40 to underlying
sem conductor . material 200 to formpillars 204, 206, 208 and 210
(shown in Fig. 25) conprising defect-free regions of material 200.
Such pillars can then be utilized in the processing discussed above
rel ative to wogmsodds21 to formtransi stor devi ces havipggms2004/034587
vertical |l y-extendi ng channel regions. [0069] A notable difference
bet ween the gsRCapstE6F18S inFérlicn (dBshoRnAlle b apped burfdcg that -aBovehitlont
the second sedmigsmagiGimdtedant ®atited prockdsing sthaedsf Figi26. and 200 of Fig.
24) is formed in the processing of Figs. 4-9 while an uppernost |evel
of di el ect ri d00m3] er Patteri®d maskibg materiaié isfppeadrysit retionadt seiiconductor

seni conduct omaterigld Bibgiwesdregiond 12,sl4fapdA®d in the processing of Fig. 24
whil e the uppernost |level of dielectric material 24 |s copl anar with
t he upper nostl0¥74} e| Referripg tadrig. @7 Fl'!?rs T’BG‘P qﬂlﬁ@tsﬁ@lm f“ 'aEWeby

tr g tt f terig,

S s mﬁiﬂn W"l‘me?@ nnwa%q e e monie

d above i %I %me es rredt
used a revigysty |s dl lllars can have
[0071] Referr @' h§ ge t ;‘Sﬁ fr? h%ten 124 (the
i I'lustrated s% éécts
E(r)g\s/it (r)ﬂglt IyOn ;Tt,:n e Sj’(gbedil or ﬁ‘&b@&e% rﬂeq;al thl’aa Eﬁgtand

, c t8dtolt 5| with léfe 02

constructi onrgs el3@1Q5‘md@r@@r@fe thé)@iaré h@.ﬁ%ngitoi dﬁlc& @Jm;zlsmg Reiticalgt i on.

[0072] Seni cenehtiigihatirl @gioas. h3omadspdite) the tislectricmegions a2, 134ndne carhown
sharing a copé ritas isigopiet thesdielstricfiregiens2@ve ppeirsost surtaeesargber-gnoatelyl
however, t hatoaxtensve with the uppenmost surfages JNTEEIBPS 76 Siher aap@sgﬂomﬂiasemm
sone aspect s ragions ban bersubiected to guitahle pRessANg waeducathagipationallevel Obthe hat

i s above t haﬂpmm%séw@&ﬁﬁﬁé’ﬂwﬁ'ﬂﬂ‘ﬂ%‘ﬁ@'ams 9 Bengath fesast ¥ g stage of
Fig. 26. [007q)_}r51 Pat t er ned material 40 is forrred V?rst regi ons

of seni condudf m 'é"r?' rs gf Eb@ l?f”?"@ F%fﬁ%tcl’f?mpiﬁf

teriar iéfag%%ﬁgg,ﬁ m;g;ggv Ed B?ﬁﬁﬁ F ‘f(%ﬁ’g %%hg(gﬁqgg ?:;

-

mat eri al

tétial. AT
dry etch. Th@orltr@ Im ! eo‘?bﬁ? 2Rkl ‘Qlﬁib r@éo %etva’c%e n?ea@ oand
228 The enbgghiBsiatictef matk&H, witk the¥bwle Bst%agn&ﬂbbmgmenﬁ@‘aeﬁr@d t han
ot her enbodi eaﬂb@nddasmmbmfaﬁumuumwmst ségridht Beitl & sdcoAt sEmichrduttbat
the pillars eatrbllave the shown stringers 230 extendi ng between the
pillars and the dielectric material 24 (the stringers can result from
a pro-graded {60750 of heaspects ottheiitwention despribedrabgneandeprsaveral advantages.
stringers cafotjestansaraxearplety regspadsiesy afitee rresant iyentigmeanphe inegreoratoginto
224, 226 andCc@wentons Prosepses avit % dditiopgl ney t?q&eg lé‘b@é%"l‘ L@fvmf@adpls%of
previously M'Iewr?séFté?‘@ﬁE‘E‘ bF %ew'ﬁ‘fsorﬂth?"‘ée

R %gﬂ s
regions. |n # %i‘.’éf.vet M sis* ts%
left as is Sﬂw b f5 QYlﬁur % ﬁ EF els
appr oxi mat el erm)st sur aces o] e pillars.
I n ot her aspect S, t he d| eI ect r [ c r egl ons can be subjected to suitable
processing t qoomlucelgt Feingstrates borratly, Byass lof efaniplechut gty wWag of nitatier; es
of the di el eahembodiragitohs céroputer Bestdrh 400amserding té freagpiett chthe. 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 408 or ather 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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[0075] 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 sem conductor material of the pillars is substantially
entirely the nonociystalline sem conductor material 18 of the nesas.
I n ot her wowo=postolmréssem conduct or material of the pil |mToUSC@WEI4597S
essentially of, or consists of, the nesas of nonocrystalline

sem conduct Oheﬁﬁiy%nﬁh the biva§. Fithbr) tHeOmdnicRptelllafray B BESdeRBEd @ a fehdS -
1-21 i n whi Chirduld ®r Pdalling Bata groRmKé MembWReIRE TR BldResding 2T <A RICLRE/Wan be
mat eri al, w tiizédier tcopvwaingmsiormatignistiednanantpry device®e8 aod protessbr 406.

seni conduct oBuctes Bustatedamttie bloek dipgamwbibe nothgrooatd 40dishgwrain g 89.din
seni conduct osuchnbtogk diagram, he @ddpssirlgesiresitnes flustatedias 410 andhe irend circuitry is
descri bed abiivsiratedias H42.eVarioyeeampoperiapitcagedter syetem; 409¢ inslading RIReespirar y
met hodol ogy 6¢6 pmqmpesee@ﬂe 9" PEN RSt MRYBRNY BensiTitionsdnsatied Previoysly in this
convent i onal JiEFiRf¥Esses wi t hout additional hew tooling. Al so,

exenpl ary net haodol o of t sent invention can be one ith or
- o Bhee el a6 et e i
bresent | nvef(? g T TG Hiag0 S e el A PRl 5 aﬁéggspﬁm%%nf nto

semi conduct of ?aB’?l cation and can reduce or at Ieast not i ncrease,

the nunber Og 6%; fggmageeacé £attah ¥6irdsPorfed8 ¥ Bt X ?g‘%
Exenpl ary aspgpgé r,prhsoﬁféa SIMMSSEAd QR iRliife mER dulés MM%%Q,LG
for applicat b@ﬁ‘seH% fhi irkifiemeRitioh Gilich Oflige e ttdhchih rthé [ﬁ&ﬁnﬁln@cﬂtlon The

i nt egration. n{eﬁ.eafﬁbﬁb@canaﬁ indobgagdtédAihte ang emevadbty ¥ ddsigny@licl broganpl e
but not by waitereiit matiidds af reading fdim emberdtingBirherndry aeliz@hieldevics Yeiseaiv 00
accor di ng t omathodspiecpageimadh epgratzmePagel mdeperations @oarpBabrarg gefinedrbyl 00
i ncl udes a ntimimethodppaccessingtawew of a memaiveall amays@and pantonily acesssing:
keyboard 402diferegicaiemne ehineiaiayabate storedal thedewy prdcolumruintgraepiionsan bar d
404. Mot her b@aﬁandmpt&alh"%taatrcylumnm %qcﬁiﬁeécessor 406 or other data
processing u @8 an ast one .Ime

408 can conpr ]

ool oy s %f@ @ﬁ?@&ﬁ Y yBen
t
Merory devi ngd? § ryé‘ﬂdaiﬁd %Eﬁ, ase ool ﬁﬁll %h't?o
array can be &%&i aE;' tréleCl he%%%@h:@lg emory
i ndi vi dual n‘ﬁer% Ms atw emmo.xe&ﬁ lhdelll I ay

can be coupl g nAn @Drﬁ% Aﬁn seynm \mAma D’ﬂé]:t ABRAM! SORRIERDINRIRIN as
cells. The aqum%sF[a@maﬂo;r@ad Ci rcwtry can be utilized for

conveying informati on between nenory device 408 and processor 406.
Such is ill udqoosa] edvemory levitd 40Blcad campraamemotyfernedtihacchaang withdbons bown
in Fig. 29. imaresaspéridodidiodkpreseanemiiort he addressing circuitry is

illustrated as 410 and the read circuitry is illustrated as 412.

Vari ous conpdf@8a]s Ge. 9@d|||ﬂ§mte$ﬂQIbe@ﬁP@%d'aQTﬁwloﬁ@ih'I lqyelorganizetionsic,
can conpri se"*ﬁ'ﬁ@3 YRbasipentsAf ap QrerPRiAh C‘E’Gﬁsst/?‘%f"%ﬁ h%i@@é?ﬂt H'E‘EP“O"
previously i YS9 404428 6%%9?'%‘““ fl[’9 ,sysﬁgq,

cor respond téy gagbswgrg 0 ac unc nﬁé%:ﬁcli%{n apr c?f r?"ze W th
the nodul e caif e%@% iﬁg out t

Menmory devi C@ev‘f:@ oéaéeﬁé? &
Single 1|1 B s E“ Suih eésBr dz%dmpfnlérém | es
(DI MVB) nmay bawskrabe pracésb@r woznh@mamb@tdeaéb 1708 aHd theivDeddviees vER i NgS
of the presetdntrblnii b4 codrdindies dfdpeEralond @F/he proeedsobm®?2| he AidAdnadeRfte 706 O
any of a varamettye WO devdsis08 bywsntihuquelp eyatiey thratigh & esteh bperetions that afuse
readi ng fr oningindtiomsit¢ benfgiched nemitheynar@ny devisk 706 endlexecdted. 1@verigisch

met hod i s t hembrslijeents the gmanadévisr.70Pngladerp b it imtdddngandempadoBysM ar e
defined by tWemau{RNM) davicasy ceasanygnemany (BQYY) devicesreng peripherabdeviggssughd
random y acc@siopgy gisk driveant aceomparhdisloFOHARM divieq Pne pherdinatyskilin the at he
row and col uffup %?%EQQ”(S?@W“H@“?‘%’&B”&QH’@ iy disriesuifa fhabamphthec ol urm
I s accessed. [0080] An alternate type of device is the extended data
out put (EDO nenory which allows data stored at a nenory array
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WD 20061022765PCT/ US2004/ 034587 il lustrated el ectrical conponents are
capabl e of being fabricated to include nenory constructions di scussed
previously in this disclosure. [0083]Fig. 3115 a sinplified bl ock
di agram of a high-Ievel organization of various enbodi nents of an

exenpl ary elwechésanizes syst em 800. The system 800 i ncl udeSr/es200/00587
device 802 that has an array of nenory cells 804, address decoder
806, row accgigshafel efedirtdl¥oPpdhen@kditapalfie oitmingtatricated t/in&ld® memory
read/ write cedstrattions distusdetiypreibdslf ibrthis distlosotd, i ng oper ati ons, and
input/output circuitry 814. The menory device 802 further includes
power ci rcui t[PGB3B16Figaids 8 simpliiest lE2R diagramiof a bigbtleveborganizatienelyarfiays
det ermi ni ng emmdmntsaofmmryplmlelecﬁr@lq Systgm| 880 The wsien P0dekEige i ng
state or in mempgdeyvies Abathan ahawRYRh MR @H%@@ addess; depqpief ?%@t 55
power circui gc‘gs@lfewirh@@%&%mp %&f?s @Eﬁgy g "358' 'C‘E‘fyr‘@ %’r y
882 for provPUIAENEORCERIRNS A %“9 g ' Pgé{
the first wolPRHFGREOWPEEC Id s Fre’gPBV/?O&? ning
second wor dl ' ?{aat'ﬂ? . S‘"@«lﬁ“’é' c |r'-;tu non
bitline mnthg ﬂ% sg Eor B Ui C :a
menory contrg b! |d| |tY| ¥é Qﬁ‘d 802
recei ves - congigg ry%bélfg?‘ fovidl ﬂt erxﬁmet p9r39§eﬁ1%%§(st§t% 00%Rb :d&u&ésrkg or
net al |i zat i OfrotdsaiS22, [stendiRIMPENEIRY 1o Mefdr) doSesdingd to store data
which is accessed via I/Olines. It will be appreciated by those
skilled in tieosayt Tihaheraolsideviensu2 redeivesicdntrygl signdis@2a fromlthesproceabar 82210
be provi ded, owndirnhat metatizatentines. Tee memo§@E2vibm802ie eseddd riold dataadhithds
hel p focus oaccesred iviavihlinean|t witbelappretiatos by thbse $killed indbe ar that Bhiitiooa
menory devi cerc8? apdeoritraksiandis can he provided; andthpiibe memontderine 893 firs been
descri bed pr &mpdied ta/halmfopys e the inventionr A legsbereaf e racepsas §42 or memory
i |lustrated gw@ﬁ% e inelidesa ge@eSsTFEctiop Of TR YRR JESFTPed Preydyslydn His
general undefEYeH ng of various applications for the circuitry and
structures of resent i ?I’ltl Qn q are not | é%peq’ggl lt0 Sf\Le as
va Str. this discl re ea
o coml o< dgsi%fea ow s g.a i
el ectronic gﬁf ltéﬁe Qﬁ%ﬁ&eo
the present Ligbghs hmeat%% o@zn b oﬂfc‘iyéié}ﬁ Ms. oiyra:e ﬁaedowawbé With
under st and t Bsects BfinY prdsertsnvehtRpl 0B bﬂh§¥ﬂtnﬁ%kﬂ%hbﬁn%hfnﬂ6@iaﬁ@ithbﬂ
si ngl e- packagR varnde e&sirdilc sydisk cad be RYfIAtedn Singlé-padkags prateaeing unitspsr
chi p, in ordeventod asirtecsntidvadaomarahip) ie aideow rédue tHeebmeranicative tipreocessor
and the nenpbgtweenthe plosgssof &dk4 Wpmbry deticegs)s for nenory cells can
include electronic systens for use in nenory nodul es, device drivers,
power nodul es, [0ASimuApriiatiopnforpeeRs, celi wodnelige elepierricsystems dor use in
appl i cati on- Q’ﬁ@éiyf"i‘?,dul?ﬁcﬁﬂ"@g drivest PRYSS mqﬁ'elpwemmynwtloa M AreGeesir p

nodul es. Such© ‘l"?scé "E%\'H”*F @?"d 83 "QU'BHS‘ %E’Hl" Y8, “'@}%ﬂ"? ety of
electronic s t ek 2o er a" eBy CHLE

personal co b”e @nfg gbn ‘? cromp ?Pem an
aircraft, an ers. | VentTr on c al rre A sem conduct or
construction, corrprl Si ng. a sem conduct or subst rate conprising a
nmonocrystal li ne sem conductor materi al ; a plurality of

isolation regions within the sem conductor material and extendi ng
al ong a defined longitudinal direction, the isolation regions being
spaced from one another by |ongitudinally-extending strips of the
nonocrystal l i ne sem conductor materi al ;
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a plurality of lines extending substantially orthogonally to the
isolation regions; the lines having dielectric regions over the

i solation regions and sem conductor sections between the dielectric
regi ons; an array of pillars extending upwardly fromthe
nonocrystal line sem conductor material, the array. conprising columms
al ong the defined longitudinal direction and rows along a defined
hori zontal direction which is substantially orthogonal to the defined
| ongi t udThesihvatitior claineet ist he col utms of the array bei ng between the

i solation regions and along the |ongitudinally-extending strips of

t he nmonocrystalline sem conductor material, the pillars conprising
nmesas of 1.t he Asanicondsitial tonstuctionm copmlisiogor nat eri al ext endi ng
upwardly fro [ L= ext ' LiRSa £ .
our cel dr ai n JsnesnUsbt {ElhRe BALETS HefadldiaitRe séhbbictbiol HRly
sour ce/ dr ai n arpyraliy of isplatinregiloes withit thereenidonthetor matesal andsatending along
channel . fi : f i

el ons; & SefyeRTondfibdfef AroctBn, hé BpiedB GBS ShceR nchP S Gt
def i ned hogiludioallyagxtehdirgcstiipsgf thehmopeorystalline semnduttte:lmmagalal ong the
rows of the I " S and
firet and seadigidptitcs eichaint 3Gl Gbk iy 15 PERRIch TELART el
transi stlbﬁsbewn@ésbcinndemrumr the dgoidtion mglqmé\and@srrwngwt@iaegﬂ@m rst
sour ce/ dy eg.\l&ar{tﬁg'd% e rbdiBnd-1 rst set, a second source/drain region of

the second set annel region extending fromthe first

sour ce/ dr ai nan@gﬁamf pltbarslsétes i09 Hewardiy fios) e aionoergfaline semigordugter e
Wi thin t t ﬁ!r% |M%?16 thE BefrRandHditubiRdl! et dTB\E
construcr{a?toﬁa rcg:lrn t @ r]?a?@%consf St es@g%txfnﬁn

t he nesadlongfa @ef@eﬁﬁnw;% diaedtion whichis substantialyorthegenal tol the deft'EN('?‘dThe
constr UCIBhéhﬂd%l d%r'e@t'irm the WaRInSHsTbf ttﬁbearfé‘}'?)‘éﬁ] (?'n' thé&isBRTbE RIS RY

mat eri al first sem conductor matéri a wher ei n at as_t sone
of the |ai@ng/thamglttmlnallme&ea@ﬁaﬁtr@éoﬁthgérweewstamn%mlﬁm%tﬁrmtm@bm
mat eri al n%\‘@éorﬁﬂﬁlriﬁﬁﬁé’sa@,fof Hé%éﬂ?i&%falﬁ%é§élhlc8€d®?dﬂﬂ%&¢ﬂﬂ€kt@ﬁdnﬁ@hﬁ&éré[k;

4. The COI’]S'[ ructi on claim3 whérein the sem conductor sections are

of the SEwdie '%W@Bﬂb’cﬁﬁ%}d"}gaﬁtr@sr al. 5. The construction of claim3

wherein the safaRd: &%%u%@l@l?éiﬂégion%i Q;Sdeal'egioﬁms%fﬂ%fb?lfarréfﬁ al l'ine
sem conductor materi al he construction of claim3 wherein the

second seni c@rigGIdet %%%F?eéqrapﬁ%lo'ﬁo‘fnm thgsgetions of He iaa%r phous

sem conduct or, ggRbfdhaAhel reg|7 ons HHBvEePAé fildCAndObcBhd %t@bﬂsohrdmtﬁmrs?ons
horizontal | y adjacent pillars are longitudinally staggered relative

to one Bt her.
a plurality of gateline rows extending along the defined horizontal direction; the

gateline rows extending along the rows of the array of pillars; the gateline rows, channel
regions, and first and second sets of source/drain regions forming a plurality of transistor
devices; individual transistor devices comprising a first source/drain region of the first set, a
second source/drain region of the second set, a channel region extending from the first
source/drain region to the second source/drain region, and a gate within the gateline row

and proximate the channel region.

2. The construction of claim 1 wherein the pillars consist essentially of the mesas of the
monocrystalline semiconductor material.
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8. The construction of claim1 wherein horizontally adjacent pillars
are substantially not longitudinally staggered relative to one
another. 9. The construction of claim1 further conprising: a
capacitor in electrical connection with the second source/drain
region of a transistor device; and a bitline in electrical connection
with the first source/drain region of the transistor device. 10.An
el ectroni c device conprising the construction of claim?9.

3. The construction of claim 1 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 monocrystalline

semiconductor material.

4, The construction of claim 3 wherein the semiconductor sections are of the second

semiconductor material.

5. The construction of claim 3 wherein the second semiconductor material is a
monocrystalline semiconductor material.

6. The construction of claim 3 wherein the second semiconductor materiai is a

polycrystaliine or amorphous semiconductor material.

7. The construction of claim 1 wherein horizontally adjacent pillars are longitudinally
staggered relative to one another.

8. The construction of claim 1 wherein horizontally adjacent pillars are substantially not
longitudinally staggered relative to one another.

9. The construction of claim 1 further comprising:

a capacitor in electrical connection with the second source/drain region of a
transistor device; and

a bitline in electrical connection with the first source/drain region of the transistor
device.

10.  An electronic device comprising the construction of claim 9.
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