MEMORY ARRAYS, SEMICONDUCTOR CONSTRUCTIONS AND ELECTRONIC SYSTEMS; AND
METHODS OF FORMING MEMORY ARRAYS, SEMICONDUCTOR CONSTRUCTIONS AND
ELECTRONNO 28149818 TECHNICAL FIELD [0001]Memory arrays, semi&&idugissetistfuctions
and electronic systems; and methods of forming memory arrays, semiconductor constructions and
electronic systems. BACKGROUND [0002]Integrated circuitry may include arrays of memory devices
for data storage. The memory devices may, for example, be dynamic random access memory (DRAM)

devices; with Ihe DR REOrS BOEUNBIE RER eENeHRIFENANS ANB R 22 gees
(typically capamtorsi_ Alternative %E the memor devices mael/I lack the capaators of DR M. Suc
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is to increase the level of integration; with a corresponding goal to decrease the size of memory
devices, to sim g memo devices, and/or to reduce the complexity and amount of wiring associated
with memory éCNng éPcontlnumg goal of integrated circuit fabrication is to reduce the number

of steps of a f{aﬂﬂﬂ:ﬁtlon\ﬁnmsrrﬂiwd@mw@m&g ﬂ@f@ﬂgbﬁ@tﬁ%@b@éﬁtbbﬂde(}u@mg cEBRIS.
[0004]0ne apnsaaciy BeipglizeshioNHeases KSEIAIONIS BARRSHEIS R gauéfmc Sulpted

transistors into memory devices. Morée speC|f|caIIy, e approach is to utilize partial s icondtictor on
insulator (501) to alleviate leakage at source/drain junctions of transistor devices. The individual
transistor de\BAECERQILISE a gate, and a pair of source/drain regions on opposing sides of the gate.

The source/digfi0i0nS ytand NI AISL SSIEARAE S MBI PL AL AYS Insulalol ety

beneath them which isolatés them from a bulk semiconductor mat eneat rst mlconductor
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motivated, at |least in part, by such a desire, other embodiments may have ap catlons eyond
memory devéé“ghmﬁfﬂi’é% raﬂ}ﬂ kspRtesiasho ‘as zero- capacitor-one- tran3|stor OC1 ) memory, and

may correspond to so-called ZRAM™ (zero capacitance DRAM).

[0003] A continuing goal of integrated circuit fabrication is to increase the level of
integration; with a corresponding goal to decrease the size of memory devices, to simplify
memory devices, and/or to reduce the complexity and amount of wiring associated with
memory devices. Another continuing goal of integrated circuit fabrication is to reduce the
number of steps of a fabrication process, thereby improving throughput and possibly
reducing costs.

[0004]  One approach being utilized to increase integration is to incorporate partially-
insulated transistors into memory devices. More specifically, the approach is to utilize
partial semiconductor on insulator (SOI) to alleviate leakage at source/drain junctions of
transistor devices. The individual transistor devices comprise a gate, and a pair of
source/drain regions on opposing sides of the gate. The source/drain regions extend within
a first semiconductor material, and have insulator directly beneath them which isolates
them from a bulk semiconductor material beneath the first semiconductor material. The
insulator provided beneath the source/drain regions does not extend under the transistor
gate to any substantial degree.

[0005] It is desired to develop improved memory devices, and improved methods for

fabricating memory devices. Although some embodiments disclosed herein were



BRIEF DESCRIPTION OF THE DRAWINGS [0006]Figs. 1 and 2 are a diagrammatic fragmentary top
view and a cross-sectional side view, respectively, of portions of a semiconductor construction at a
processing YA HE8Hrdance with an embodiment. The cross-section of Bg/PS&E1888e line 2-2
of Fig. 1. [0007]Figs. 3 and 4 are views of the portions of Figs. 1 and 2, respectively, at a processing
stage subsequent to that of Figs. 1 and 2. The cross-section of Fig. 4 is along the line 4-4 of Fig. 3.
[0008]Figs. 5 and 6 are views of the portions of Figs. 1 and 2, respectively, at a processing stage

subsequent todhatieh FigRa31aR géh Y& GERSSREFLOBOL B i RlRRN A%%% o
[0009]Figs. 7 and 8 are views of the portions of éF%:%s 1 and 2, respectively, at a pr cessmg stage

subsequent t° M?QPJP@@@@'SW&%SWLW%“E‘?B@% 157 Eig. 8 is along the line 8-8 of Fig. 7.

[0010]Figs. 9-11 are views of the construction of Figs. 1 and 2 at a processing stage subsequent to

that of Figs. BanRg-%Edas BAbYOare ¥ipwaRAregrortions of Figs. 1 and 2, respectively, and Fig. 11

is a view along a cross-section substantially orthogonal to that of Fig. 10. The cross-section of Fig. 10
is along the |I&@Eb 10 PRI O2AG 2riapaTHRAHRK_ISRMBHY SV 21€ 8I6rRgH1Sealineg!11-11 of
Figs. 9 and 1§00 Fegsedit elncol Baatiendeivs sfrtheopontmnsaidtigsich and growspetfivelys af a

processing siage:aufseaueahianiBl oS HoheaiaseaP el NOLEIG 42 [halbng e, e 13-13

of Fig. 12. [OOlZé S. 14 and 15 are views of the portions of Fig respectively, ata
processing sta® SubsEifien PG DY ENS Oiﬁ‘%ﬁ&’"i@”ﬁ' erFdﬂés?s %&EOWWW%S # along the line

15-15 of Fig.ptdcessing stage subsequent to that of Figs. 1 and 2. The cross-section of Fig. 4 is along
the line 4-4 of Fig. 3.

[0008]  Figs. 5 and 6 are views of the portions of Figs. 1 and 2, respectively, at a
processing stage subsequent to that of Figs. 3 and 4. The cross-section of Fig. 6 is along
the line 6-6 of Fig. 5.

[0009] Figs. 7 and 8 are views of the portions of Figs. 1 and 2, respectively, at a
processing stage subsequent to that of Figs. 5 and 6. The cross-section of Fig. 8 is along
the line 8-8 of Fig. 7.

[0010]  Figs. 9-11 are views of the construction of Figs. 1 and 2 at a processing stage
subsequent to that of Figs. 7 and 8. Figs. 9 and 10 are views of the portions of Figs. 1 and
2, respectively, and Fig. 11 is a view along a cross-section substantially orthogonal to that
of Fig. 10. The cross-section of Fig. 10 is along the lines 10-10 of Figs. 9 and 11; and the
cross-section of Fig. 11 is along the lines 11-11 of Figs. 9 and 10.

[0011]  Figs. 12 and 13 are views of the portions of Figs. 1 and 2, respectively, at a
processing stage subsequent to that of Figs. 9-11. The cross-section of Fig. 13 is along the
line 13-13 of Fig. 12.

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

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



[0013]Figs. 16-18 are views of the portions of Figs. 9-11 at a processing stage subsequent to that of
Figs. 14 and 15. The cross-section of Fig. 17 is along the lines 17-17 of Figs. 16 and 18; and the
cross-sectioW Q2148878 along the lines 18-18 of Figs. 16 and 17. WO  PCT/US2008/059788
2008/140876PCT/US2008/059788 [0014]Figs. 19-21 are views of the portions of Figs. 9-11 at a
processing stage subsequent to that of Figs. 16-18. The cross-section of Fig. 20 is along the lines
20-20 of Figs. 19 and 21, and the cross-section of Fig. 21 is along the lines 21-21 of Figs. 19 and 20.
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Figs. 19-21. The cross-section of Fig. 23 is along the lines 2 _ gs. 22 and 2 d the
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cross-sectiofYPERWBHIdNEB & bidhe Bade 18RS PRIRRSES e 0dR dPrithedinfrABR3§f 27 is a
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another emboghmant. [941585i0, SR IP S HaBEHRMaNE YISOl BSOMBHTLSTPOAINENE N 1o that
of Figs. 22-24.

[0017]  Fig. 26 is a cross-sectional view of a portion of a semiconductor construction at
the processing stage of Fig. 25, with the cross-section of Fig. 26 being offset relative to that
of Fig. 25. Fig. 26 corresponds to a cross-section that would be out of the page relative to
the cross-section of Fig. 25.

[0018]  Fig. 27 is a view of the portion of Fig. 2 at a processing stage analogous to that
of Fig. 25, in accordance with another embodiment.

[0019] Fig. 28 is a diagrammatic view of a computer embodiment.

[0020] Fig. 29 is a block diagram showing particular features of the motherboard of the
Fig. 27 computer embodiment.

[0021]  Fig. 30 is a high level block diagram of an electronic system embodiment.

[0022]  Fig. 31 is a simplified block diagram of a memory device embodiment.

DETAILED DESCRIPTION OF THE ILLUSTRATED EMBODIMENTS

[0023] Some embodiments include utilization of partial SOI in transistor devices. The
transistor devices may be utilized in DRAM. The transistor devices have insulator
extending under a storage node and partially under a transistor gate. A region beneath the
transistor gate which is not blocked by insulator may be utilized as a tie between the
channel of the transistor and a semiconductor body, while the region which is blocked may
alleviate, and in some embodiments prevent, leakage from the storage node back across
the access device (so-called gate off-state leakage). In some embodiments, the transistor
may be utilized in 0C1T memory and the insulator may completely block the tie between the
channel of the transistor and the semiconductor body so that the transistor is a floating

device.



[0020]Fig. 29 is a block diagram showing particular features of the motherboard of the Fig. 27
computer embodiment. [0021]Fig. 30 is a high level block diagram of an electronic system
embodimentV{D¥P8ERE781 is a simplified block diagram of a memory devicBESABBMMENTSBETAILED
DESCRIPTION OF THE ILLUSTRATED EMBODIMENTS [0023]Some embodiments include utilization
of partial SOI in transistor devices. The transistor devices may be utilized in DRAM. The transistor
devices have insulator extending under a storage node and partially under a transistor gate. A region

beneath the EAFO" GRIRMDIGH ESARKPIOELN IR BBLIAN PR UIURES B 1o betvegn the

channel of the transistor and a semiconductor body, while the region which is bl “may alleviate,
and in some' SRBGHTAANA BreGaROHaRAGE Hotd fﬁggﬁ?é@éﬁ%@ﬁﬁ%@ogm’ﬁf@&% tvice
(so-called gdtestitiistateliesicageh dresioone epsbdanents, the transistor may be utilized in 0C1T
memory and Hysul e loc i - f the.fransistor and the
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[0024]ExamPR¥e FBBERTE s R WEUEABUF L [eRPSHi I nEBa S RRSsSackan pifig- R sxiandstrate a
first embodithenighrigg®nslwbicated| alseecosid esiuidenegitrand Figs. 27-31 illustrate applications in

electronic sy [0G2SIRGEHIBEbIPTIRRA0Y B RuehIusaleAlOR Y

ross-sectional side
view, respectively, of a semiconductor construction 10. The cross-section oﬁﬁ%ﬁ%@iéﬁﬁg ICfé?ough
regions whiGH YAt Ii-RREIP HEdsS R dIRRfBIGM DY Thetonitin e6Es L B eRREE s Winemiof the

semiconducsermcatetiatck 2riagating an upper surface 13, and includes a dielectric material 14 extending

across the UWﬁUrfaﬁ%@&ﬂ%éﬁﬁ@&%ﬂg{&%ﬁ@ﬁéﬁﬁiélmay be referred to as a semiconductor

base, and in some embodiments may be referred to as a first semiconductor material to

distinguish material 12 from other semiconductor materials that may be formed thereover.
The semiconductor material 12 may comprise any suitable composition or combination of
compositions, and may, for example, comprise, consist essentially of, or consist of
monocrystalline silicon lightly doped with background dopant. Such monocrystalline silicon
may be part of a silicon wafer. The semiconductor base may be referred to as a
semiconductor substrate. The terms "semiconductive substrate," "semiconductor
construction" and "semiconductor substrate" mean any construction comprising
semiconductive material, including, but not limited to, bulk semiconductive materials such
as a semiconductive wafer (either alone or in assemblies comprising other materials), and
semiconductive material layers (either alone or in assemblies comprising other materials).
The term "substrate" refers to any supporting structure, including, but not limited to, the
semiconductive substrates described above. Although base 12 is shown to be
homogenous, it is to be understood that the base may comprise numerous layers in some
embodiments. For instance, base 12 may correspond to a semiconductor substrate
containing one or more layers associated with integrated circuit fabrication. In such
embodiments, such layers may correspond to one or more of metal interconnect layers,
barrier layers, diffusion layers, insulator layers, etc..

[0028]  The dielectric material 14 may comprise any suitable electrically insulative
composition or combination of compositions, and may, for example, comprise, consist
essentially of, or consist of one or both of silicon dioxide and silicon nitride. Dielectric

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



[0027]The bulk semiconductor material 12 may be referred to as a semiconductor base, and in some
embodiments may be referred to as a first semiconductor material to distinguish material 12 from other
semiconduct? At88e8¥Ghat may be formed thereover. The semiconducto®fEFEYAPYISHEY comprise
any suitable composition or combination of compositions, and may, for example, comprise, consist
essentially of, or consist of monocrystalline silicon lightly doped with background dopant. Such
monocrystalline silicon may be part of a silicon wafer. The semiconductor base may be referred to as a
semiconducta eiapHRlPnd RSHRITITERY SORSEHYBRMRRE AL ARENIEPBJWAIE cansiugtion” and
"semiconductor substrate” mean any construction comprising semiconductive material, including, but
not limited t/3BAKEBRTEGAdGMRE materials such as a semiconducfive wafer (either alone or in
assemblies cio9isinReteeimuétdtigds 3 amnd 4efieieoniduntiteeiah ateik gldayersd(&ithen &l @heaoityinf
assemblies gamﬁ@%cgﬂeﬁa%}m@hgﬁ@&%ﬁaa{@%ﬁm%@'}gq@aAae@%a%ep%ﬂ%guﬁwwe’

including, but not limited to, the Semiconductive substrates described above. Although base 12 is
shown to be NBHEYSHBASE it 55 tH B HHRIBIRIFS FiFiat e tRicRaAnHy PR RS RECATRISAATSUEZS in some
embodimentesm)Fsmi_ialsltapqﬂ;e!sas@;Jiadnai_y\@c;mesfppﬁpl_épfamﬂdn@ﬂdeﬂtOfroﬁtHa@‘:rﬁﬁimlytaining one or
more layers ﬁ%‘@&%%%g?&?ﬂfﬁéﬁ SVQHMRPB%IHQte'ﬁb?‘t‘&hn%'ﬁl%g#f‘&piﬁt FHELIRYEIS may

correspond ne or more of metal interconnect layers, barrier layers, diffusion ?ayers, insulator
layers, etc.. [BRTSIT ARG Lt IR QRGiAr @Prr‘ﬁéy'@gfﬁﬁﬁ%%ﬁr@ﬁgﬁkﬁ’@@é%fmwrﬁd%ive
compositionroagtombination of compositions, and may, for example, comprise, consist essentially of, or

consist of ongog’ th gp%'rlfﬁ:@(@ 9*&0%1'%‘?@@ gu'gg@itggréd&n@' %q,lt(g'H: g}l%lﬁ{iﬂ%ﬁ}] ] alternatively be

referred to as elecirically insulafive material. The dielectric material may be with any suitable
processing, fRRAHRE TR EHRFR AN SllEdcéhpor deposition (CVD). [0029]Referring to Figs. 3 and 4,
dielectric maf@oal 14 iRpéattenged Figfodraadi adity @fdpsningsl 16 @xtendiag thio tgimbaeodielectric

material 1o o inag aemicandRir metssialgibRee it Jispgterng gldinlfelig aterial 14

may be accomplished utilizing any suitable processing; mcludm@g?é for example, formation o
photolithogradPRidaHy P&t &y pcabTder i RIe HHSSHE LT 678 heReran A 2o MISRERLCHT a pattern

from the masiaterimiat@rial 14 with one or more suitable etches, and subsequent removal of the mask.

[0030]Openinggsbi may,bave ARy-sHilaa cesfiauraianeand, BAns Rhens SB?B%W%P&@@% the

substantially elliptical. [0031]Referring to Figs. 5 and 6, a second semiconductor materia Is formed

over dielectf€TRATEFRIMEANMEIRTRAIRFR BPBh#EesEs. HS YPisaryL'rs Brtesibim iliatifed-line view
in Fig. 5 to ingedtethallibeapedingsiatademaatiathitaseegrudsertconduatos noatpasitidsd af0B32] The

second semjgonductar mateliahd8 mey hedommed by srifasialy graviogdhe sespnd semiconductor

material from exposed first semiconductor material 12 within the openings. The second semiconductor
material may'CBRIIRER EhdNEIFRL FuhsHEeMb LI RIHPLY BARBIRIIR R B AR COPRISP comprise a
different cornpositiasshntamefembbodaisentsjlitun fissiddn d see@ntbsdimieas dusyarompiizeals 12 and 18

both comprise,, cansisi-assmniially ebralseansishalslispR:2edp some embodiments may comprise,

consist essentially of, gr consist of monocrystalline silicon. [0033]Second semiconductor material 18
comprises ant . s[ﬁ?&?@ﬁ@?@'ﬁeﬂ%’ﬁ}%fnate”a‘ 18 comprises an upper surface 19. Such upper

surface is shown to be substantially planar. The planarization of the upper surface may be
accomplished by, for example, chemical-mechanical polishing (CMP).

[0034] The second semiconductor material 18 is shown in direct contact with the first
semiconductor material 12. If materials 12 and 18 are tHe same composition as one
another, the materials may merge to form a single material. Regardless, material 18 may
be considered to be formed in direct contact with material 12.

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

essentially of, or consist of one or more of photoresist, silicon nitride and silicon dioxide. If
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surface is shown to be substantially planar. The planarization of the upper surface may be
accomplished by, for example, chemical-mechanical polishing (CMP). [0034]The second
semiconducY¥y? AREEEHE3768 is shown in direct contact with the first semiconRICEFFHREIIED ., |f
materials 12 and 18 are the same composition as one another, the materials may merge to form a
single material. Regardless, material 18 may be considered to be formed in direct contact with material
12. [0035]Referring to Figs. 7 and 8, patterned masking material 20 is provided over semiconductor

material 8. FRGRAUAHEALDRAK NG EHPCR By OSSRk aLiable eampARLAn g ggmbination o

compositions, and may, 10r exa e, comprise, consist essentlaggo , or consist of one or more of

photoresist, SfSIRHRAYE BFRITBRIEEH RIGKRHE CFraRRIDBIRSATSH n dE IR P AHSTE AL MRRTFESHASIR

photoresist, toergaites itv ihe raskirgcompesabmegtiie thametdiy@histalithegephjepreaessiag. If the
tterned ' ' it] hotoresist, th

patterne mﬁé‘ﬁaﬁmﬁ?B%#&Rﬁﬁﬁg%@%%%%%ﬁml l.@%t?&%?ﬁ@g!f‘li’&%ﬁéﬁ‘%%?é% otoresist, the

masking material may be patterne ithograp patterned photoresist over such
composition§CIPRASHRNRY ASMRIENT BARGE BABLYIR SRIQIHISIIBINSFIMMS HiARS Yk BRMSre etches,
and then remayringtthes) hototesisietbsogh e pHucisarntanitoney debadirasitgeadsyfeemasking
material 20 ise, CANSs| enti [ ist.of silicon dioxi such may, eliminate a
mask-remog?%gtﬁpg_ %%?s%g SB%%C%\% @%@%r&qﬁc%%ﬁ)% é%%%gggﬂg i%e’ﬁd?dg}sﬁtrﬁg Cp?gtstg}r%d masking
material 20 fOHARE SRS avsPayif R lecWRaSTFRIBRYRIRoR P SURgPIsRalRYs WdingTsssd from

one anothertbyrgrps2and he.islands 24 may be utilized to define locations of active areas within

semiconduct eri i itable. fi jon. nings 16 in dielectric
material 14 (iﬁggvéﬁ. in?ﬁgﬁﬂ%ﬁ{g@ﬁ%\%ﬁﬁ ?%%93?2% %?%%géﬁ}é:‘g% %ﬁﬁ%%? éﬁ?@gﬁ nsd%c\iv By outer
peripheries SfRBIENGRHWA JeBiF RIS RFHPRPRTGS. IRTORMAPROMCRRY B3RsStfedliffdsitififcéhductor
material 18 witly an etitheof tthectiemicanidunetor aomieriabathatrichammobeusaleativerfarimatiedal 18

relative to diglecic @iteda 14,2013 BERIFAIORS ABMARTAL FuaRahHAAA F R gansidered

i

selective for a first mat_erlaﬁe%a%isve toa seco@g ‘material If theé etch removes the first material more
rapidly than thEaBESHE RAtia WeHRh éan méligaé) Bir poHsHipHiteygedinesiarmerrhrsianef percent
selective forttheidiesidnaterial relative to the second material. [0038]The etch of material 18 forms

terial 18 i lurali - active. regy j 4 of ' ial.20. Th
2cive regionl oIy oh e A LN eab AN Vot the Cpea e T8 e L A et

[0039]The attilfieeregiohs BaRalisenfAusier it pddisstins. MuendRRANPIRUBata@hte a wider
region 28 andlativarnmuwelesteomiegian B0 stothaxmmpleh asbowmitdhsl ¢enss-seelian ahkigh 9. The

narow stems,ash (iQualh{0E OPSTHANS A6 1A ASAIRISUIC Al LA ek ARl ¢ Fio. 10

also shows that portions of dielectric materia are between the wide upper regions of active regions
26 and the HHEEMCHRAIIATERIMPREHISRARMERTIRECH Al histe FaN EpsdiesiSy RHESMaEInsErPegions
28 from basetiReis ihécHigte didiT praietialelekbtive for the first material relative to the second material.

[0038] The etch of material 18 forms material 18 into a plurality of active regions 26
beneath the islands 24 of masking material 20. The active regions are in one-to-one
correspondence with the openings 16 in the shown embodiment.

[0039] The active regions 26 may be in the form of pedestals. The individual pedestals
have a wider region 28 and a narrower stem region 30, for example, as shown in the cross-
section of Fig. 10. The narrow stems pass through the openings 16 in the dielectric
material 14. The cross-section of Fig. 10 also shows that portions of dielectric material 14
are between the wide upper regions of active regions 26 and the base 12; and in the shown
embodiment the only material spacing the wide upper regions 28 from base 12 is the
dielectric material 14.

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

correspond to a semiconductor material comprising a base and pedestals joining the base
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[0040]In some embodiments, materials 12 and 18 may be considered to together correspond to a
semiconductor material comprising a base and pedestals joining the base through narrow stems. The
description W& 2te48% 12 and 18 together correspond to a semiconduct&GHARXES S HSScriptive of
materials 12 and 18 both comprising semiconductor, and may include, but is not limited to,
embodiments in which materials 12 and 18 comprise the same composition as one another. [0041]Fig.
11 shows a cross-section of the active regions 26 substantially orthogonal to that of Fig. 10, and

llustrates thaf i, Acive.gegians have dop spiacss 2 Ao sidenallswiasen 22 sxindigdannwardy

from the top surfaces. [0042]Referring next to Figs. 12 and 13, an insulative materi ormed
within gaps 28BIRANWEIAETRISTaL R ASSSEPYRCARRIE[AIgibRE DS 1ERPEPERTIRIS I8 are shown in
dashed-line yeemidonthetapariewnay Figud, tauindieatinthad soichraredbeseath ather matkeliadst oThe

materials 32aq.[&d1 %A&%Sﬁgéf ﬁ)%rggﬁ}eo%%ggm é{gi%g orzlely (;2 in the shown embodiment.

[0043]Insulative material 32 may comprise any suitable composition or combination of compositions,
and may, for E84hble, fd8ni e vs mpEsESTSHIDRENE G6liyRdani 288188 RegIBIRdY LEhRusARlce,
insulafive madetiat 32rpaywampriseraersittasseantiaodyofioas tansigipodohear moneiafigieon dioxide,

silicon nitrid% ggiggré)%xm de, Jhe, gj%%ksgga@gs 9-11) may be removed prior to

' t
formation of insulative mater_lalt{éz, or m_a%q%(fr 5’2’?1 to become part of the insulative material. If the
insulative mat@ftB2 Bpifsrieeserbiedige dompadiiorndaswiatiernatpiatis edarmriyeti@arsingle
structure. Fazdrstanocer itsomegsndadimeaiatahivthramshzs madeirindyand insuladive imaterial 32

instaser iwsame: adibvowsidms metesial end insulsive i
et e A R R S e T e

[0045]Referrftly MAEHE B 209 AhdIEs!y (RiRrhp AR I HiAtR $8PS 6 3 Mdhmelcster insulative

material 32. datbediaha@@.may comprise any suitable composition or combination of compositions, and

may, for exarﬂﬂiﬁsfomﬂgiagt%%imfagé%nnmgnw%fgﬁe AR AR NG RaiGRs I nask
has a plurality of trenches 40, 42, 44 and 46 extending . ) . _
compositions, and may, for example, comprise compositions typically utilized in isolation

regions. Forinstance, insulative material 32 may comprise, consist essentially of, or
consist of one or more of silicon dioxide, silicon nitride and silicon oxynitride. The patterned
mask 20 (Figs. 9-11) may be removed prior to formation of insulative material 32, or may be
left to become part of the insulative material. If the insulative material 32 comprises the
same composition as mask 20, the two can merge into a single structure. For instance, in
some embodiments both masking material 20 and insulative material 32 may comprise,
consist essentially of, or consist of silicon dioxide.

[0044] Insulative material 32 may be referred to as a second dielectric material to
distinguish it from the first dielectric material 14.

[0045] Referring next to Figs. 14 and 15, a patterned mask of material 36 is formed
over insulative material 32. Material 36 may comprise any suitable composition or
combination of compositions, and may, for example, comprise photolithographically
patterned photoresist.

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

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

underlying material 36 (Figs. 14 and 15), and subsequently material 36 is removed. The
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therethrough. The trenches are paired across individual active regions, as illustrated by the paired
trenches 42 and 44 extending across individual active regions within the central portion of the fragment
of Figs. 14 a8 198{b¥87Referring to Figs. 16-18, trenches 40, 42, 44 and RETAPSZWBAAES into
materials underlying material 36 (Figs. 14 and 15), and subsequently material 36 is removed. The 7
trenches may be extended with an etch selective for oxide relative to semiconductor material (for
instance, selective for silicon dioxide relative to silicon), in some embodiments. In the shown

embodimenty i FESMHEMAVER SXRASEAhRATLRIP QI il Ad seaopdilagtiemaiilip 4 and 32

Such exposes the_up{ser,surfaces 27 of semiconductor material 18 within the trenches 40, 42, 44 and
46. [0048]AsBRBIRSEY BrMRATsIF/apPE e Hhodiitdsiiinasasiihenb sma eeRr 4B RMsregions
26. Fig. 18 shoths ahcres esectionahtyibw atong e deemaiod€y podichowisitktairiheciahitbivaghonaterial

32 (Fig. 17) has S¥Res9dhridewal syriages &l aﬁaxﬁsraﬂ%lg@&@ O#Qgﬂ%mé?oﬁﬁpﬁém fge top

surfaces 27. In some embodiments, the top surfaces and sidewall surfaces may all be generically
referred to ad'§igdae rFhee4RiitIf 4t is-sectional view of Fig. 18 may be considered to show

three sides (cipogspondingitoubsstopraitizste, dgrandihecyersideamlbsustaces &) afithessative
regions 26 expgserhyifinsicneh 40.Abe podians SLAGI fEQIah 20 EARRRANND I fronches

may be considered saddle regions (or fin-type regions ue to the non-planar topography of the
regions (With“%@féﬁ‘?\%ﬁlb]ﬁf%‘tgfb%&%rﬁ%gﬁd \%?sfmeaqw%d@a%%- A f Rigcligs. [0049]Fig.
18 shows thatgienetzs) thraddifomatexpbdddias expasedtsenppescudaceddimbbased2opn some
embodiment [ - I sifj ist ch: ytilized to ugh
material 32 s%uﬁl%ﬁgbé}r%%%ﬂggr@@ rdegr%oﬁvaé%gﬂ@%sg%ﬁ%eﬁﬁﬁa%ﬁ% é%éggdg ng?;}alséé ﬂ%gtéu%%grth s'tﬁlé ce 13
of base 12 isMOFERSFEYBPL(BH BidHI-F& MRfRSONARLIR SIBUIRBA RIS ISEHFRSRYAGING 32 may
comprise siliecothdixideruhie dieheictrctmatttial didsodaesst siliveranoividegind deeesiaisdarough

material 32 Win%ﬁ&ﬁcwefﬂsg B@ﬁ%ﬂsd&%&ﬁ/é‘%@éiéﬁst%s@%Q@%ﬁ{i@é%ﬁgﬁe‘é%&?% 40, 42, 44

and 46 formed within material 32 may be considered to beﬁ/ﬁ)éaetterne In material 32.1n the shown

embodimentCHE HERAS AR pURBY (QEABSYRSIRMRTY 4dtikeeriion8PePiasanirass i erenches
42 and 44 behrggqnai(wdragnosamqmapdg t@bﬂmﬁiﬁ@wm@@th&blégaileng.t[@QSdQ;E’:_@BﬂtI’hﬁgotO:@gEB)l9-_21,
the semicondyygpgimaterial eXRsRAWIHE LERTRSS G nAse A %Haé?el@é&@?ﬁ&e%%ﬁ%n %éoplc

etch. The isotropic etch reduces the height of silicon-containing materials 12 an
trenches as §ﬁd?)(/ﬁ"‘1ﬁeﬁ§s.'@@c§ﬂ€i grybodiments, material 14 may comprise a composition resistant to

the etch utilized to etch through material 32 so that material 14 is not removed by such
etch, and accordingly so that upper surface 13 of base 12 is not exposed by such etch. For
instance, in some embodiments dielectric material 32 may comprise silicon dioxide while
dielectric material 14 comprises silicon nitride, and the etch through material 32 may be
selective for silicon dioxide relative to silicon nitride.

[0050] The trenches 40, 42, 44 and 46 formed within material 32 may be considered to
be patterned within material 32. In the shown embodiment, the trenches are paired across
individual active regions 26, as illustrated by the trenches 42 and 44 being paired across a
couple of the shown active regions.

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

dielectric material 14 adjacent the saddle regions.



The isotropic etch also narrows portions of the saddle regions 41 of active regions 26, as shown in
Figs. 19 and 21. The narrowing of the saddle regions exposes upper surfaces of dielectric material 14
adjacent the™adi&/ H¥itns. WO 2008/140876PCT/US2008/059788 [0052FFH&URaM8NEI88addle
regions have exposed upper surfaces 47, and exposed sidewall surfaces 49 extending downwardly
from the top surfaces. The pair of sidewall surfaces, together with the top surface, may alternatively be
referred to as three sides. [0053]The base 12 remaining within trenches 40, 42, 44 and 46 has an

exposed uppgagafacerts AN ineRaR e . p¥Uan alhe aainluRoersudRse 13 io. 18). In

embodiments in which material 14 remains over base 12 after the processing of Fégs 16- 18, the base
12 will be proteeid! sy asss i ?‘Lﬁt%ﬂ%ﬂ%"ﬂm%ﬂ%érﬂrﬁ)}r‘tﬁéogéﬂ'é?ﬁésetm%ﬁﬁ #RuAbw the
saddle regiossddces|sogatheomichehebiodimeits serycorduaios madattla dPiand thdoayienmprise

different compgsiligns wglatye Loy Q'FSrﬁélR%e\R/ﬁﬂurﬁ'}?ér%%%Q HPath 24 Q}?ot%%éslgn% &‘{%gﬁéﬁ%?sﬁd

to the isotropic etch that reduces the widths of the saddle regions comprising mat
may be sele@t‘l{/r??@ﬂrﬁéi‘f@ﬁal"‘iéeﬁé?éfﬂlg‘Foellﬁ‘éﬁéﬂﬁloiﬁ@c?'iﬁé[larld&i@ﬁ%ﬁ‘i@&eH@t(gtﬂ)r@:)la!ﬂy etched
during the reduntitaiimsriisanvicibis m’éthﬂasaddl&rragmm[ﬂ%élﬁ@t&@ﬁ@pt@ﬁ@dﬂr@cBhE@@dtﬂe regions

may be omit [ t { [ [ dt e ddle
regions. [0055 ggiﬁ%%%qn%\ﬁq Eé’b}g{@%&éﬁoﬂéﬁ,ﬁﬂs%%?ﬁ%@&gﬁ(ﬁ?ﬁrﬂé@ Flgs 1§ %tpépg;rle r%ed with

insulative matiizad @d‘éﬁ&%ﬁ‘ﬁﬁ?@%lﬁ&% htéHss e MPPRABAN S BRI e Rically
insulative compusitien praodmp esitjansh g rityrbet tergagitois conpesitionasmitteasother or

difierent. Fordpsiangs, et @rath,ol maetalg0.808 840 Aan

{i’kpéln%ﬂ t@g si& %s] tially of, or
consist of one or more of silicon dioxide, silicon nitride, SI Icon oxynitride, and various -k materials

(with high-k PH%W&QQB%#@H‘\%@HQ@SH&W}%'%r@@?é&%ﬁ%' égnéﬁﬁt%?éé@ fPrRRARNA (%%%I‘@r@bch as,
for example, tantahtire pe niaddda) 1 POQHHHN s atiied maﬁmﬁla@@rnmgbl;eeiohmdm‘yig)fmlmn@:adrayer of

material 50 arﬁ@@vﬂ@th@%é‘é@%% Qémtaerlal 32 and within the openings 40, 42 44 and 46, followed
by an anlsotroglc etch of material 50. Subsequently, material 52 may be formed by oxidation of

exposed surfad83%f sef5RUGRID A RIAR? A eiRdSRYLAR Mted AnipP &‘i’&féﬂrby
deposition ofwdesirédsnatetidlwvitiinttie thpeniggs! Widitberf araladieerigonsaterial 50 may be formed

over matera) St visii, pRebs,eod benpaiiioad sp el materih 00 emasaiitin he

openlngs to form an entlrety of'the liners; and thus maternial 52 a#' be omi uctlve

material 54 |§"BPd0ﬁi’é%f'V\‘ﬁtWi’f‘lt?H%'ﬁﬁ@cﬁ%éﬁmﬁ@eﬂ%"%\‘ﬁj[Rfﬂ% é‘f@M&PfBPr'i‘r%eé‘%ﬁé%aneconductlve
lines 60, 62, @éanchbpinEleaiveatynipsilaive caps&btiare fanmethpvertteesaordociivepiation Ee

conductive "Bﬁé Qﬁ%t@%?gi#gm.t%rvi%%e, either or both of materials 50 and 52 may comprise,

consist essentially of, or consist of one or more of silicon dioxide, silicon nitride, silicon
oxynitride, and various high-k materials (with high-k materials being materials having a
dielectric constant greater than silicon dioxide, such as, for example, tantalum pentoxide).

[0056] Insulative material 50 may be formed by providing a layer of material 50 across
an upper surface of material 32 and within the openings 40, 42, 44 and 46, followed by an
anisotropic etch of material 50. Subsequently, material 52 may be formed by oxidation of
exposed surfaces of semiconductor material 18 within openings 40, 42, 44 and 46 and/or
by deposition of desired material within the openings. In other embodiments, material 50
may be formed over material 32 and within the openings, and then patterned so that
material 50 remains within the openings to form an entirety of the liners; and thus material
52 may be omitted.

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

are formed over the conductive lines. The conductive lines are labeled in the top view of
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Fig. 22, even though such lines are hidden beneath insulative caps 56. The dielectric material 52,
conductive material 54 and insulative caps 56 extend around saddle regions 41, and specifically
extend alonl 9ide%dH$iffaces 49 and top surface 47 of the saddle regionsPQE/SASABIPIESS. 24.
[0058]Conductive material 54 may comprise any suitable composition or combination of compositions,
and may, for example, comprise, consist essentially of, or consist of one or more of various metals (for
instance, tungsten or titanium), metal-containing compositions (for instance, metal silicides or nitrides)

and CO“dUCthg'.yzgoQ\%% ?ﬁ&ﬂ'@r‘?%MF%%Hﬂéeﬁ%éﬂééﬂ%%u[%‘?ﬂ}g%%B\éeé%?dﬂﬁ’eegiai & o

germanium). [0059]Insulative’caps 56 may comprise any suitable composition or combination of
composition<NaRHdREy, I LicEMTIRAEHR BAKN LBRYIRE W sarriafesie st RivER eadsdesiRdre of
silicon nitride} 1sikedrschoiicke! gt silitabraxyidisnicd JOOGRICN dudtivie dines6Q7 @2 116l saad 66 may
correspond t%&\(gﬁgligggﬂgmmq&@modiments. The lines are paired across individual active regions
26, as shown by lines 62 and 64 being paired over the active regions along the central portion of the
fragment shoWRIFigE PRy oMt 1 3R BTRY RS R f R Y5 Lk ey sSitibpIchog BB AR is
implanted intsf achiy@sigianambriafofon eannipletivelyliepecbre@oasséMial,of dor idonéft 8DcathB2.
[0062]Each active teqi ' Ir jve |j tendin reover (for instance, the
nes 62 and L oo e T So T B e
three condudtRidRE@ppedneGiohicids? Wﬁéﬂ@%@tﬁ@%ﬁ?{m&’&tﬂ\\/@%‘é‘?}ﬁé’&?@@M‘ﬁgﬁ,or?@%lﬁﬂaﬁ formed
within the se(ficorducioranatectalel8dafpine wiestiadragiivearggion of the fragment of Fig. 25). The
conductive li dc ively-do [ Hﬁi%' ions may t . lity of transistor
devices. Speré%iacal Y., tﬁ%%%éﬁ\‘% ﬁ)ﬁr)?gg ay cor'r%%_%ﬁg %ﬁé@%%%ﬁ] _%ﬁ:@%%ﬁ%ﬁtﬁﬁon of
conductivelyS38iRas tfg sl FBBlo Y AT BHirESptig R0 shaRcrrai bR ansiiy Eonacited to
one another thsaughsitidcch gates, $hiche dioxtdime atiobd-tgxyabridibe conductive lines and

conductively-gpped diffusianfRU9RS:HE, %}%’1‘JBJ%%f%}QEéE?é%@g@ﬁQ%F%89{%209?4 and 96. The

devices 92 and 94 are paired within an active region. Thr _ rain regions (74, 6 and 78) are
within such &HPRYELHRSS: THE Bt AsrdhalierRsty BViskiRlael thie Yans<bf Aoy dy 4Reso4, and
is shared by Ghexde gicesifg gaickdbvdhbcsacticeidmponseogshiicantal Boanerovitwariizeheiaiices 92
and 94 and gatedly cepnested toJegion 76 through the gates of devices 92 and 94 (and specifically
through gated control of carrier flow through channel 10 regions beneath suchey%ates). Source/drain

region 76 malPRSErred /YN iREr FEGRATIHAN G EROSRT Hih FeRAGh S TRk ePE Mg Heereferred to

as outer regi@gons 26 to form conductively-doped regions 70, 72, 74, 76, 78, 80 and 82.

[0062] Each active region comprises a pair of conductive lines extending thereover (for
instance, the lines 62 and 64 extending across the central active region of the fragment of
Fig. 25), and comprises three conductively-doped regions (for instance, the conductively-
doped regions 74, 76 and 78 formed within the semiconductor material 18 of the central
active region of the fragment of Fig. 25). The conductive lines and conductively-doped
diffusion regions may together form a plurality of transistor devices. Specifically, the
conductive lines may comprise gates of the devices, and the conductively-doped diffusion
regions may correspond to source/drain regions gatedly connected to one another through
such gates. In the embodiment of Fig. 25, the conductive lines and conductively-doped
diffusion regions are shown to form four transistor devices 90, 92, 94 and 96. The devices
92 and 94 are paired within an active region. Three source/drain regions (74, 76 and 78)
are within such active region. The source/drain region 76 is between the gates of devices
92 and 94, and is shared by the devices 92 and 94. The source/drain regions 74 and 78
are outward of devices 92 and 94 and gatedly connected to region 76 through the gates of

devices 92 and 94 (and specifically through gated control of carrier flow through channel
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[0063]The conductively-doped regions may extend to any suitable depth within semiconductor material
18, and in the shown embodiment extend to a depth which reaches dielectric material 14.
[0064]Capa¥@RBIFIT2 104 and 106 are formed over base 12. The capBeROIS28HHPES storage
node material 105, dielectric material 114, and capacitor plate material 116. The storage node material
and capacitor plate material may be formed of any suitable electrically conductive composition or
combination of electrically conductive compositions; and may, for example, comprise, consist

essentially of, Of CANRIRLHWRPHRNE NREIHRMELY|S, T 1AL PLAIRING, CRMRAFHLPRSyiBAd

conductively-doped semiconductor materials. The dieléctric material 114 may comprise any suitable
electrically in@0EERME EHHBLRYANS: CofnBiAG iR feiBiEarirAiy ATRHIRVELBMpositions: and may, for
example, conipn8a] constistesdettiialy-dbped cogisist nlgrextendnorangfssitision deptideitisiicon nitride

and various ighik MAIGHAIRa (994518 %éﬁﬂrﬁ%‘f‘sﬂ{?\gﬁ éP@JS&‘iﬂ#éﬁt@ﬂBﬁS' {010 RIRGRIBOAER 406, 108,

110, and 112. In the shown embodiment, the insulative material 32 is removed from along sides of the
active regiong' 9696 eX5EEE5 %N sides, and the storage nodes extend along the exposed sides of the
active regiong @is4T his Capapitowidfon o rooefhicicniaias dbsesdiconducior ceal esiaipacaitive to

constructions RGN e f2RBGora @B EBESAO KT BLIPRR A TABR AL ASNaRgions. I

the shown embodiment, the storage nodes extend along an entirety of the sidewalls of the active
regions. In oth&t- eﬁﬁ&éﬁﬁ@ﬁtgoﬂ%‘%@ﬁ%@@%%@aﬁ%&/ @f&@ﬁﬁ?ﬁﬁﬂ?' PRRYER/AIBRE B ESIRHRINE of the
active regionsldetrizaityecenciootivienenitsy anidteriad S2riiaytle leftlzeteadin thedactive cegionstiand, the

capacitors then aramerhio.be, BTEY HeE UL Udasa Y dhs activadegions JORBOIThG Gals of the

transistor devices are dlrecty over a portion of dielectric material 14, and a portion of opening 16.
Dashed hnemaé?e"b%\n&%f&%“ﬁ%c%%%m ﬁ{é@'&98@%’6‘0’&#%08?91%9@3?8%&&&8@%‘%& a
portion of op@hkngid6chitinsaoition ¢ihthelectniaintateraultdbElkdiedireat piradap af toempadtiaver a

portion of 0p‘éBnLHQiri'a@&pépé?é‘tw@a?f%%{%‘?(vg%%'&%54?@6}%9'a'??c%?&t%?%@%%ﬁ%‘:@g%ﬂﬁgewé%ést

semiconductor body correspondingto base 1 direct overlap of the storage node side of the gate
over a portiof SEABRBCHichERBFIE 9@58@?@6‘&[@@&%% digride Fr‘ﬂ?@ﬁlﬁ%'ﬁ%aélﬂﬁﬁ%ﬁés [d5R4ge from

the storage nodeiixisk across the access device; and thus may reduce or eliminate gate off-state

leakage. [006{qdgw) traﬁfﬁ@k‘?& g@ﬁd@@%g?‘eﬁé’l%'%‘?x%‘]ﬂt‘é%%b’seen‘é!@é‘%d@ t?@éﬁ%’%ﬁ&‘)ﬁ‘z

section, with such widths extending from one side of a conductive line (60, 62, 64 or 66) to the

opposing sid8' SPEERBAGIRRAMARY Fif st W@%Fﬁdﬁ@@ﬂﬁ%@%ﬁ‘@@@tﬁé?ﬁé’féﬂ‘él 14 may
be large enoagtivtorsgibatazdi sl iphisitsgeabesafésstate tbakagegamddmet matso dvge tas topoyaair the

electrical bodyjig BP{Pf&eé‘ctl% r %ﬁé@%‘pﬁ 418 ARIBUAL 78 the Aakeuidin dir %‘P@Xrﬂ\é%%gﬁ't%?'}régl

material 14 may be from about ercent to about 75 percent of the total gate width. [0068
formation of fRASTEIeEYEfR&eRSl H‘?@@”ﬁd@ WHabHST FRBRFLCIR & EJArasH PN Pé@fo?&‘@@%‘frlcally
coupled with ¢hdastorddfe roties y elifectly lovbe dielectiohaiersal, ihansayragd nodeo epravkalyigakage

from such sogcalfainFaAens SIARIY: IOJOR SSOHERBAYCIRN QOGN RY Fﬁé&@“ﬁ’f@gtbﬁ’al@%%&gs

[0069]The inner source/drain regions are connected to bitlines 120, 122 and 124
may extend only partially along the sidewalls of the active regions. In some embodiments,

material 32 may be left between the active regions and the capacitors then formed to be
entirely over upper surfaces of the active regions.

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

portion of dielectric material 14 can reduce, and in some embodiments eliminate, leakage

11



Accordingly, the transistors and capacitors of Fig. 25 may be incorporated into a DRAM array.
[0070]Fig. 26 shows a cross-section that is parallel to that of Fig. 25, and that is offset into or out of the
page relativ® £284§/138878 pecifically, Fig. 25 is a cross-section through the E&RASSIE/AN (RSr instance,
the fin 41 of Fig. 24), and Fig. 26 is a cross-section along the edge of the fin. Accordingly, Fig. 26
shows the conductive material 54 extending down toward dielectric material 14 along the edge of the
fin. [0071]Fig. 27 illustrates an embodiment alternative to that of Fig. 25. In referring to Fig. 27, similar

numbering Vil ReHdSqragdH HUdARAIAAGYES M ASRRUING GISS o fr W HGIE r%BBEBQﬂ%‘iEmWaQZ 2|The

construction of Figi. 27 comprises the electrically conductive material 54 extending within trenches
similar to th&t?dt ?5.31%3, %Rlgfeh material may form gates of transistor devices analogously to the
gates discus§edb@bovd hathaesstengatés Figy BS cOmideeddrainmegitzrswidthé 2y T stwiBc@@sand 82

are shown PLHiBalg SN 4R d WAL RNPAHITRR'G LR A LAVISHR 05" dbat pbFugy 85 In tha

the transistor gates formed from lines 60, 62, 64 and 66 In the Fig. 27 embodiment are enti efi/ directly

over dielectriehPRRGTHIA T el airondigiMelinsyidhe ampntraliSr Wittt wrscsidislaeiity isolated
from the bodyategmon 4hizgseslargEhe tragisistouldevitatydndibie cardiofytele aitkadly, Boatirg stavices
which may he,i r ' : r - 7 US2 059788
[0074]In th e%h%&%ﬁ%;ﬁ Fr%éﬂttﬁioﬁl%ﬁg%swgé%(%%rg%%g%@?%%Pgﬁé%ﬁgﬁa% Oéd@ a?qeq%rm ed

beneath the EHaARSTEERAE SEEAYBRAGATI TaGIGEH RS BeTorhrid 27 RAFeitaRBIoEessing
stage, and rpaxsehor dxaentple] baetdoriixd prior to formation of dielectric material 14 at the processing

stage of Figsgohgg)d 2ﬂ@%@%@\uﬁty%gem@mgfaﬁamgggpoen ‘é@ﬁ&ﬂ%ﬁ%&%ﬂ%\ & ells which

may assist in retaining charge on the floating transistors above t IS may reduce a refresh rate
associated Wi IR BeSTHERTE rum et 156 PiRSE DRABHISCURTIMEY disksibemalssnt vhapbe

incorporatedenteelectronient, leakage from such source/drain regions directly into the semiconductor
body corresponding to base 12.

[0069] The inner source/drain regions are connected to bitlines 120, 122 and 124.
Accordingly, the transistors and capacitors of Fig. 25 may be incorporated into a DRAM
array.

[0070] Fig. 26 shows a cross-section that is parallel to that of Fig. 25, and that is offset
into or out of the page relative to Fig. 25. Specifically, Fig. 25 is a cross-section through the
center of a fin (for instance, the fin 41 of Fig. 24), and Fig. 26 is a cross-section along the
edge of the fin. Accordingly, Fig. 26 shows the conductive material 54 extending down
toward dielectric material 14 along the edge of the fin.

[0071]  Fig. 27 illustrates an embodiment alternative to that of Fig. 25. In referring to
Fig. 27, similar numbering will be used as is utilized above in describing Figs. 1-26, where
appropriate.

[0072] The construction of Fig. 27 comprises the electrically conductive material 54
extending within trenches similar to that of Fig. 25, and such material may form gates of
transistor devices analogously to the gates discussed above with reference to Fig. 25.
Source/drain regions 70, 72, 74, 76, 78, 80 and 82 are shown proximate such gates.

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

floating devices which may be incorporated into a 0C1T memory array.
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systems, such as computers, cell phones, clocks, cars, planes, etc.. [0076]Fig. 28 illustrates an
embodiment of a computer system 400. Computer system 400 includes a monitor 401 or other
communicali? W0 Bvice, a keyboard 402 or other communication inpuRdEWR0ZNEP 288
motherboard 404. Motherboard 404 may carry a microprocessor 406 or other data processing unit,
and at least one memory device 408. Memory device 408 may comprise an array of memory cells, and
such array may be coupled with addressing circuitry for accessing individual memory cells in the array.

Further, the mapgyy Cﬁl'tﬁé@%d%%!ﬁ%&ﬂ%ﬁ?J&%J&ﬂ%&iﬁ%&éé%bz&@q%&%@z‘fr?& they Pggmory

cells. The addressing and read circuitry may be utilized for conveying information between memory

device 408 &8 IrBEELRBRORTB 1RQ EPAINAUSHILRY AU WIRRMCHYSJRERST TR PR IRENSIAPAB4 shown
in Fig. 29. Inssigbi blookedisigrpsts ghenad dnagsiogesimyitsy e itusizatpdoasoddOmaridriloe dieadteizcuitry is

llustrated a%%%&iAPPZZIEﬁgﬁléégg%%sg% PR 3 oRGLBARIARRAPALRLAHIG, RO APSOciated

memory utilized with the module may comprise DRAM or OC1T memory structures of the types
described abGREN§SETSY FREATIVEREE WBISTHIRYY @5isiss BorRpibiRorRRaraRY b diRatiisd may
comprise DRAMisto@Cibbvedheony Jtigoiesalithe tiypesideserizedshouavi{VOPEIgT Bikithasirates a
simplified blg(;,lg)ql_iagram of a high-level organization of an electronic system 700. System 700 may
correspond to, for example, a computer system, a process control system, or any other system that
employs a prft®or A Ya&oERRY THERISHFS EieRarBRRY S PRsRr70E R alRsHdh alesienients,
including a prytessosid2as @onpiabunitelOdhanaseonais demiseplamiés’ @bcand an input/output (1/0)

device 708 (ifdg#gibe pnfersinad that theaysiamamey; %?ﬁngn@g%yéﬁg E{i;fsye.ce

nits,
memory device units and/or 1/0 devices in various embodi ei%ﬁ@ﬁf%oggs%erﬁn 700

will have a riHRESEEB? MEATEREAS RUAPRIERIBPEIATAR Y BE sleMisAnR HYRFEDY Heter
processor 7@2ramdrotheoiniteractionssbatweandihe precasgar Adahtheoaeonynagvieeryait 706 and the

0 device TRfkIhRaAUPLURL/ O aanttlipries-ahgraretans kil BEsssRs/ eyl memory

device 706 and the 1/0O device 708 by continuously cycling throu eh a set of operations that cause

instructions MBAFEPRELREEErARS MY FREAREIRE ABVAEEY 0B RRTBcE% S8 (Re BN S REChBRRYALIRe 706 may
include DRAMuptdaiGiith avkiresyinstticiuitgsSaf dbectghesicdsicibec @horecdMOBOHd @l .is a simplified

plock diaarap, haneIEGILANR St arLY i, e (IR A9d0g uplan amemany desr.Adadhat has an

array of memory cells 804, address decoder 806, row access circuitry 808, mn access circuitry
810, read/wiRE RSl Eird iR At TP SRESRRTERUHIDIRY berndliFpd R ALY MReiR P BIAtiothe
memory deviet883 fuetheryineideduwer miscuisyr816, afubisenitors §20,is ek HSorUTiERNESestsors for

determining Whetbera gy seds i @1é@‘é@hﬁ‘?@U%dofo%{ﬂcgi'%i@%ﬂﬂéea%ilgsgiﬂég f&n@%@'d

nonconducting state. The illustrated power circuitry 816 includes power supply circuitry 880, circuitry
882 for provithiijEseasréhletditiyead ity ssdsitiaiadiamnt'a first wordline with pulses, circuitry
886 for provifiieg 7 secnckamrdiiadowitopmragsoardpcinclitry BBBdsspnaviding anbitiesdtbgulses.

The system A00 8150 RE AR OREANOTAZ 2 SR IETORATPBIGUS  IRLERON AERSSSIM:

[0081]The memory device 802 receives control signals from the processor 822 over wiring or
metallizatiorRFELFRERGR AR Pdevice 802 is used to store data which is accessed via I/O lines. At
least one of t{i@T8bcessan8B2der 408 ny aevice:8tth thaya ncluadeyDRAMeo 6 A0 Iaynemrgstructures

of the types §RaGHREEEPPH mory structures of the types described above.
[0079] Fig. 30 illustrates a simplified block diagram of a high-level organization of an

electronic system 700. System 700 may correspond to, for example, a computer system, a
process control system, or any other system that employs a processor and associated
memory. Electronic system 700 has functional elements, including a processor 702, a
control unit 704, a memory device unit 706 and an input/output (I/O) device 708 (it is to be
understood that the system may have a plurality of processors, control units, memory
device units and/or I/O devices in various embodiments). Generally, electronic system 700

will have a native set of instructions that specify operations to be performed on data by the
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[0082]The various electronic systems may be fabricated in single-package processing units, or even
on a single semiconductor chip, in order to reduce the communication time between the processor and
the memoryVH@R8(53980083] The electronic systems may be used in memd?§ ORI A& fice drivers,
power modules, communication modems, processor modules, and application-specific modules, and
may include multilayer, multichip modules. [0084]The electronic systems may be any of a broad range
of systems, such as clocks, televisions, cell phones, personal computers, automobiles, industrial

control systegs,dclafbostfiu WA RLRBRC i3 gl A RBUNGoRBIGHaY RRRRIUGHON. capPrising:
a semiconductor material having a base and pedestals, each of the pedestals havinga wider region

joining the b488 Ablgn/LQ KigMieREPSedibh controh Wik iEMronrdinaias al@paiativasef the dielectric

material beingdeetseerOhehwideniegidesicd He padesiald anrgdither basy, candriavilg gpemings therein
through whi g rregi ; ransistor gates adjacent the wider
regions of tk?(g rpe gs%élgs{,,\{gaoﬁgﬁ ’ta)k?eso t{rigtergigs%?e g@%‘f‘s%%@%r@ %?ﬁgﬁ%‘%ﬁﬁ‘gﬂ“eea@?@ % Of the widths
of the transiste? BRLER*GFRYIEFer i BRNSEY REMRRENFA MaydnCludeyREVIM en8 GERR@ABCtor material is a
same compasitiotu iy ofighoypthalbasthatditbedpedestals. Claim 2: The construction of claim 1

wherein the 0S hstantially-elliptical herein_the wider rei 10 f the pedestals have
substantiallycteglﬁggjcal ﬁ?é?%e%igﬁgﬁ%@%ﬂéﬁ%%%%%§ s% éteagrt\rt?a \@%ﬁgﬁ%&?@pﬁﬂ%é’@&ﬁgim 3:A
SemiCOhdUCWé@ﬁWG&ﬁ’O’W?E&ﬁM%‘(H@ 802 that has an array of memory cells 804, address decoder

806, row access circuitry 808, column access circuitry 810, read/write control circuitry 812
for controlling operations, and input/output circuitry 814. The memory device 802 further
includes power circuitry 816, and sensors 820, such as current sensors for determining
whether a memory cell is in a low-threshold 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 a first wordline with
pulses, circuitry 886 for providing a second wordline with pulses, and circuitry 888 for
providing a bitline with pulses. The system 800 also includes a processor 822, or memory
controller for memory accessing.

[0081]  The memory device 802 receives control signals from the processor 822 over
wiring or metallization lines. The memory device 802 is used to store data which is
accessed via l/O lines. Atleast one of the processor 822 or memory device 802 may
include DRAM or OC1T memory structures of the types described above.

[0082]  The various electronic systems may be fabricated in single-package processing
units, or even on a single semiconductor chip, in order to reduce the communication time
between the processor and the memory device(s).

[0083]  The electronic systems may be used in memory modules, device drivers, power
modules, communication modems, processor modules, and application-specific modules,
and may include multilayer, multichip modules.

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

systems, aircraft, etc.
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a semiconductor material having a base and a plurality of pedestals extending upwardly from the base,
the pedestals comprising wide upper regions joining the base through narrow stems; a dielectric
material over the base, the dielectric material being between the wide upper regions and the base, and
having openings therein through which the stems pass; and transistor gates within the wide upper
regions, WhHyiddal | Bansipter gates having widths and having at least 25% of the widths directly over the
dielectric material. Claim 4: The construction of claim 3 wherein the stems are substantially elliptical
along a horizontal cross-section, and wherein the wide upper portions of the pedestals have substantially
elliptical outer peripheries that surround the substantially elliptical horizontal cross-section of the stem.

Claim 5: The cogsiiHftionoéetaicddlbeIetbieraenta0BeRpiaEmgterial comprises a common
composition threugbptitdhelhase anstéhalPeden@la. bascClaim pedbaraeneusiion Helpwacsydnerein the
semicondizsipigadiftied EOGNRMIsEIRIMY RS ysteliRfsilaan ABresgbpHs divhbase and the pedestals.

Claim 7: The coasieféiéini®frakian 3 voveiein e sieleghic aatastatcampsiagsisdiognslionit the Claim
8: The canigfeyctigibat Afime3patiestinstag dngixiduskgatas [Raeiegispbhihitpetheprrr the difiegtichmaterial.
Claim 9: tthereoroibetiegiohsleim puthetgepargsing conductive regions beneath the dielectric material
and directly bengaifzidiergajesshadjaserctivreragions hegioreordigurrd fedesislls) retanings chirsge on
the gatesransistdrigatdy Raasgnatithesionhedrelaia fehstIEewn fis W ten et civelwenoed eeens within
the semigpadn@ptHualRsliet tirse atedigliraeily beneath the gates, the conductively-doped regions being
configured to asgiséigiretainisensicargiionihagaies. is a Sdaie ddmpbeitonsiiustighoeft alagmbaseherein
the individndltpatpedestalenly portions directly over the dielectric material, and have other portions
directly over the openings. Claim 12: The construction of claim 11 further comprising pairs of
source/drain regitaisrwithinTthe wisiestrppesiegiooizieh thegrerisionthictop orteisabos sppseingaides of the
transistoleggiesalarchwhereirethetiso uiteddragyiegons tiengsddyahipalia\aresgatadhtiatipneliifgit & one
another tbrpegpdhptersistetgaie aaidees soestabiiaing ébidtitacopstigin of claim 12 further
comprising a plurality of capacitors, the individual pairs of source/drain regions comprising one of the
source/drain regipeaisnete cixicaltyiconpledonito msteuctitie capanikirg:

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

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

transistor gates within the wide upper regions, individual transistor gates having
widths and having at least 25% of the widths directly over the dielectric material.

Claim 4: The construction of claim 3 wherein the stems are substantially elliptical
along a horizontal cross-section, and wherein the wide upper portions of the pedestals
have substantially elliptical outer peripheries that surround the substantially elliptical
horizontal cross-section of the stem.

Claim 5: The construction of claim 3 wherein the semiconductor material
comprises a common composition throughout the base and the pedestals.

Claim 6: The construction of claim 3 wherein the semiconductor material
comprises monocrystalline silicon throughout the base and the pedestals.

Claim 7: The construction of claim 3 wherein the dielectric material comprises
silicon dioxide.

Claim 8: The construction of claim 3 wherein the individual gates are entirely
directly over the dielectric material.
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Claim 14: A semiconductor construction, comprising: a semiconductor material having a base and a
plurality of pedestals extending upwardly from the base, the pedestals comprising active regions joining
the base through narrow stems; a dielectric material over the base; the dielectric material being
between the active regions and the base, and having openings therein through which the stems pass; and
conductive lines extending across the active regions, the conductive lines being paired across the
individual of the@iglitve oegianfe sRITBROEIO I comenBivR Hhes keing AYRigtheABlivEVediegrasd being
entirely dyestitaverdhacdirieririosmateiialngaiireegynpateadirase Qg hehasagurivade gryises.
Claim 15p&iig comsiguetancohshgnid sardianeddhgrgerpicams getieismaterial comprises monocrystalline
silicon throughout the base and pedestals. Claim 16: The construction of claim 14 wherein the
dielectric materiglgigmnsigts of Réicsohdipxition of EHaIM & 7uFine ceRBHHIGERIY st tiveiidapred
comprisingdiong ugitrinrepneridendoeiclectterimateial and diiestbeeaatitintheopdusiivenines, the
conductive freuionzeheinspeenvigioed easgisoitigeiining ahasgmwiskiiihg eharge siomegarsces.
Claim 18: The construction of claim 14 further comprising conductively-doped regions within the
semiconductor imgirnal baseitireethshaosaih sheeandgciiveisiasihthemepnduatirliedomrgekresigns being
configuresbiti@ssislinctBiabvag theatisl ¥t ihaahargensiaiage devieesofiginy dPeétiyaleeliranis system,
comprisingehpigsessor; and memory in data communication with the processor; the memory comprising:
a semiconductor material having a base and a plurality of pedestals extending upwardly from the base,
the pedestals c@minsing: agthee cegnscitdning diaikase tuidvahdunonsisigpairs of acigrgtiraimaterial
over the hegienthevitigieaidciddeniabSeegibpverththeamibentRaimT R’ tae bassppuyingasiogopenings
therein thupugb whiekistee sjaras pass; amérein the source/drain regions of individual pairs are

gatedly connected to one another through the transistor gate between them.

Claim 13: The construction of claim 12 further comprising a plurality of
capacitors, the individual pairs of source/drain regions comprising one of the
source/drain regions electrically coupled with one of the capacitors.

Claim 14: A semiconductor construction, comprising:

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

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

conductive lines extending across the active regions, the conductive lines being
paired across the individual of the active regions, segments of the conductive lines
being over the active regions and being entirely directly over the dielectric material, said
segments corresponding to charge storage devices.

Claim 15: The construction of claim 14 wherein the semiconductor material
comprises monocrystalline silicon throughout the base and pedestals.

Claim 16: The construction of claim 14 wherein the dielectric material consists of
silicon dioxide.

Claim 17: The construction of claim 14 further comprising conductive regions
under the dielectric material and directly beneath the conductive lines, the conductive
regions being configured to assist in retaining charge within the charge storage devices.

Claim 18: The construction of claim 14 further comprising conductively-doped
regions within the semiconductor material base directly beneath the conductive lines,
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conductive lines extending across the active regions, the conductive lines being paired across the
individual of the active regions, segments of the conductive lines over the active regions corresponding to
transistor gates and being entirely directly over the dielectric material. Claim 20: The electronic
system of claim 19 further comprising conductive regions under the dielectric material and directly
beneath _fh@ tonaistaveriendes EadHstyeingaionsiheiad &0 akgiHer rERiAY THaiYeiRaIshaIge within
the transigtarg@t®drage devices.

Claim 19: An electronic system, comprising:
a processor; and
memory in data communication with the processor; the memory comprising:

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

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

conductive lines extending across the active regions, the
conductive lines being paired across the individual of the active regions,
segments of the conductive lines over the active regions corresponding
to transistor gates and being entirely directly over the dielectric material.

Claim 20: The electronic system of claim 19 further comprising conductive
regions under the dielectric material and directly beneath the transistor gates, the
conductive regions being configured to assist in retaining charge within the transistor
gates.
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