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WD 2008/ 024171PCT/ US2007/ 016573 1 DESCRI PTI ON MEMORY ARRAYS AND
METHODS OF FABRI CATI NG MEMORY ARRAYS 5 TECHNI CAL FI ELD Thi s
I nvention relates to nenory arrays and to nethods of fabricating
menory arr &&20084@4BACKGROUND ART Menory i s one teqreusabororesrs
integrated circuitry, and is used in conmputer systens for storing
data. Such is typically fabricated in one or nore arrays of

I ndi vi dual nenory cells. The WW ght be volatile,

sem -volatile, or non-volatile e nmenory cells can store
data for 15 extended‘perl ods of time, and in many instances including
when the conpUMEMOR ARMYSfANDMEIHOBSW@BM@&meEM@RY
therefore requires to be refreshed/ rgpRAY®N, and in many instances
including multiple times per second. One exanple volatile

sem conductor nenory is dynam ¢ random 20 access nenory (DRAM, wth
an exenplary prior art DRAMcell being shown in Fig. 1. Fig. 1

depi ct $ an individual /single DRAM cel |l 10 conprising a field effect

access tra-ﬁg;ﬁNmALl?ma_rtgl a storage capacitor 14. Field effect
transi stor  IZ Tncludes Ball‘ of source/drain regions 15 16, and a

gate 17. SourceT'Ei‘FaJi"HeF‘EB df'atssite mepiay adraws eaﬁﬁ@drﬁHgocw phfabricating
st or age capacidrgrarialys.25 while source/drain region 15 electrically
connects with a bit line 18. Gate 17 is typically in the formof an

el ongated word line form ng gates of several field effect transistors
f or red 0 n BACKGROURDART he 18 typically connects with a plurality of
source/ dral n ra‘@éﬁ’fdﬁiyh@ eﬁefﬂyﬁbdoefﬁtegiatéaacnsmﬁtrsarsnﬁorsrrageannacomputer

row 1 3oy ToRSRaNfe bR rihieaRara LR eSR b e angre avays
ef fect trafsinstiodgahimghmaiace!s cdimeomeaoarcaedisamightdieonvdatieo semi-
whi ch a biJgidtilee & edd-velthy. CoMBRS Fatile memory cells can store data for
15 extended periods of time, and in many instances including when the
computer is turned off. Volatile memory dissipates and therefore requires to
be refreshed/rewritten, and in many instances including multiple times per
second.
One exampie volatile semiconductor memory is dynamic random
20 access memory (DRAM), with an exemplary prior art DRAM cell being shown
in Fig. 1. Fig. 1 depicts an individual/single DRAM cell 10 comprising a field
effect access transistor 12 and a storage capacitor 14. Field effect
transistor 12 includes a pair of source/drain regions 15, 16, and a gate 17.
Source/drain region 16 is depicted as connecting with storage capacitor 14,
25 while source/drain region 15 electrically connects with a bit line 18. Gate 17
is typically in the form of an elongated word line forming gates of several
field effect transistors formed in a "row". Bit line 18 typically connects with a
piurality of source/drain regions 15 of field effect transistors formed in a
"column” which is generally typically orthogonal to a gate/word line row., In
30 many instances, pairs of immediately adjacent field effect transistors might
share a common source/drain region 15 to which a bit line electrically
connects.
Dual transistor DRAM cells " utilizing capacitors  have also been
proposed, for example those disciosed in U.S, Patent No. 6,818,937,
35 While the invention was motivated in addressing the above identified
issues, it is in no way so limited. The invention is only limited by the



Dual transistor DRAM cells utilizing capacitors have al so been
proposed, for exanple those disclosed in U S. Patent No. 6,818, 937.
35Whil e the invention was notivated in addressing the above
identifiedyp3sgmssr7it is in no way so limted. The i nveaoiusao0roi6ard y
limted by the WD 2008/024171PCT/ US2007/016573 2 acconpanyi ng cl ai ns
as literally worded, without interpretative or other limting
reference to the specification, and in gccordance with the doctrine

of equival ents. 5 BRI EF DESCRI PTI ON OF THE DRAW NGS Preferred
enbodi nents of the invention are described below with reference to
the foll ow ng acconpanying drawings. Fig. 1 is_a schematic of a prior
art DRAM cagdompanying claimppgas Jlitesally gvatfesmaithevhdptgsetaintive cof Ria§r
view of a gy AlrereHef torhiEBse AMICh A, tarfd (P 6BEsRaINe e GO thé iddgttne of
menory cell 1n accordance with various aspects of the invention.

Fig. 3 is PU¥AEMRic of a singlel/individual menory cell in
accordance with an aspect of the invention. Fig. 4 is an expanded

di agr agmat lﬁl SERPTHIORBPTHR N@ge 15 fragment conprising

menory cel t r rg. 2. Fig. 5is a
di agrammati ¢ sdUefesiediempodimanikehiihe NVETHAD 3P feseibsd below with reference to the

following accompanying drawings.
Fig. 1 is a schematic of a prior art DRAM cell.
Fig. 2 is a diagrammatic perspective cutaway view of a substrate
10 fragment and partial schematic comprising a memory cell in accordance with
various aspects of the invention.
Fig. 3 is a schematic of a single/individual memory cell in accordance
with an aspect of the invention.
Fig. 4 is an expanded diagrammatic top plan view of a substrate
15 fragment comprising memory cells such as that depicted in Fig. 2.
Fig. 5 is a diagrammatic sectional view taken through line 5-5

in Fig. 4.
Fig. 6 is a diagrammatic sectional view taken through line 6-6
in Fig. 4.
20 Fig. 7 is a further expanded diagrammatic top plan view of a substrate

fragment in accordance with aspects of the invention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
Aspects of the invention encompass memory arrays and methods of

25 fabricating memory arrays. Memory array constructions might be fabricated
by any method, and not necessarily limited by the methods of fabricating a
memory array as disclosed herein. Likewise, methods of fabricating a
memory array are not necessarily limited by the memory array constructions
as disclosed herein.

30 Exémplary aspects of memory array constructions are initially
described with reference to Fig. 2. In varicus implementations, memory
arrays fabricated in accordance with the invention comprise a plurality of
memory cells formed on a semiconductor substrate. In the context of this
document, the term "semiconductor substrate" or "semiconductive substrate"

35 is defined to mean any construction comprising semiconductive material,



in Fig. 4. Fig. 6 is a diagrammuatic sectional view taken
through line 6-6 in Fig. 4. 20Fig. 7 is a further expanded
diagrammatic top plan view of a substrate fragnment in accordance with
aspect s ofwohasjopment i on. DETAI LED DESCRI PTI ON OF THE PRHAERRED16573
EMBODI MENTS Aspects of the invention enconpass nenory arrays and

met hods of 25 fabricating nmenory arrays. Menory array constructions

m ght be fabricated by any nmethod, and got necessarily limted by the
met hods of fabricating a nmenory array as di scl osed herein. Likew se,
nmet hods of fabricating a nmenory array are not necessarily limted by
the nmenory array constructions as disclosed herein. 30Exenplary
aspects ofneiaing But ajotdimitediciol obdlkaemigpaq Ut P ngtﬂ’lad%ds‘%frt Bs a

][eLerencedste?nuEbaduatwé Ny d d Quﬂﬂéﬁpélaﬁanbat P NSssamBNEY %mﬁlbislng c:cther
abri cate In a W t the | I10on 0 .
rorory coTeler BT aneGP - A SSRICRT O aa! ererBiiNeh ke dor in
t hi s docurassembites temprisganttierdweterials)bJtheaterm gsubstemted satarattovany

substrate’y f s c c )
e comduct oS I erl e, el 0 ne bRRas 1Oh pb, Mgmiconductive

i ncl udi ng,Substrates deprfibed 'ﬂt‘%?"ebuﬁke'?é!ﬂfMﬂ&E@f?Gé%P@Paﬁ?‘?’§HEﬁ“ﬁ§es
a seni condagibieebund eenfiebhdiettoal Qutmstaites N fors ean ples boxmprormiargstalline

ot her mat erlli al s LE?FSS@ of KL SEUL & ‘ﬂ'p% r%feaps“%t egnt a,‘J‘ﬁ%Jrggerb% &hiB8" in

al one or in dsse &S conprising
"subst r at eemigbregctos-caminsutatey p@@b&trﬁgss?ﬂdc?nb'e othefcisyartigte Huheatber

limteg t QxidtiHy %wpect‘qacbétfde\oew&mtmﬁ.ﬂsm@@ahl RAfLrBAVEperBl Bt ethiry
preferred sem cong ? su strat es include bul k sem conduct or
subst r at e AFoY ;LHT) WA RIonocrystal line silicon. Aspects of the

i nvention ni ghtTre swmofy eowayswjll bemprisiei aerlufality of memory cells, with an
sem conduGh@hifry NSik@liahasUNSERRIES 8BA afly OhB&sraswes!tr lih  various

(whet her implementations of the invention being indicated generally with reference

15 numeral 20 in Fig. 2. Not all memory cells of a memory array necessarily !

have identical construction, but may and typically include a plurality. of

substantially identically constructed individual memeory cells. Regardless

and by way of example only, Fig. 2 depicts a semiconductor substrate 22

comprising semiconductive material 23. Semiconductive material 23 might

20 comprise bulk semiconductor material, for example bulk monocrystalline

silicon which has been suitably background doped with a conductivity-

enhancing impurity either globally or relative to smaller isolated regions

and/or wells. Other semiconductor materials and substrates are, of course,

contemplated. By way of example only, exemplary background doping of

25 semiconductive material 23 is of p-type of a suitable dose/concentration

such that channel regions of n-type field effect transistors can be formed
upon gate activation.

Individual memaory cell 20 includes a first field effect transistor 24 and

a second field effect transistor 26, Each comprises a gate, a channel

30 region, and a pair of source/drain regions. For example, first field effect

transistor 24 is depicted_as comprising a gate 28, and second field effect

transistor 26 is depicted as comprising a gate 30. In the depicted and but

one exemplary preferred embodiment, gates 28 and 30 are received within

openings 29 and 31, respectively, formed within semiconductive material 23

35 of semiconductor substrate 22, In one implementation, openings 29 and 31



10 existing or yet-to-be devel oped) within or upon which an operable

menory array coul d be fabricated. The menory array wl |

conprise a plurality of nenory cells, with an exenplary individua

menory celiyohfusas£ef dance with various i npl enent ati ons mfr/tid2607/016573

i nvention being indicated generally with reference 15 nuneral 20 in

Fig. 2. Not all nenory cells of a nenory array necessarily . have

identical construction, but may and typically include a plurality. of

substantially identically constructed individual nenory cells.

Regardl ess and by way of exanple only, Fig.. 2 depicts a

sem conductor substrate 22 conprising sem conductive material 23.

Sem conducdrevén rtheefdred 023eh¢inglateC20reJm’rmsL sondddodsistive ométertiak received
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substrate 22. I'n%
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| i nes/gates for B of exanple only,
exenpl ary "Bp8H %%rﬂs os"%gol’%g‘? é@ingfyrgmi’yt he spaci ng between the
depi cted adj acéiitstofietd ngectr ergnEsioraBhy coewyisdsara opaieqohl s@urnce/Fen
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100 Angst SOHECE/GraiH0 raB00Sr 5fs 2"Ex &bl aPyCPr E7R Y \RAY of ion
mat er al s implargéateg DifBsmmdd @Ringr etcomaddcany ethe rdupeedss ovhetbed existing or

mat eri al Sﬁ/@@?é%re H@&@IB el Arh%x‘éﬂﬂ}l?lxyt pr%ffeltrgl:l%h@%’é@g@ﬁsuéﬁ%@drceldram

defines a an e enment m xt ure
el enent al 'ﬁﬁ'tozi'lsse’soﬁec@ﬁdﬁﬁﬁ‘l%‘ﬁré?%ﬂ ”Eﬂfhﬁblﬁ?d?' th%f‘r@st%ﬁﬁﬁ%“ an
only, one quitef estigdceonduaiateeiamaBeri dh fthe ghipgsted8 exemplrys preferred

titanium %‘gﬁ ﬂﬁ?ft R7e & ofﬁ ga §|rd6P'588Hé/8ra33 :‘e% S'r?% B.%%ef\%d de%Péihy

openi ngs ab e existing or
di el e€bri dntesmgdiatee, gagp§h2§||qna;q)n30 and is shared by first and second

transistors 24 and 26. In the depicted exemplary embodiment, source/drain
region 36 of first field effect transistor 24 and source/drain region 40 of
second field effect transistor 26 constitute the same source/drain region and
which is shared by such first and second field effect transistors. In one
30 implementation, and as shown, other source/drain region 34 of pair 34/38 is
received Iateraily outward of gate 28, and other source/drain region 38 of
pair 38/40 is received laterally outward of gate 30. In the depicted
exemplary preferred embodiment, shared source/drain region 36/40 is
received both laterally intermediate gates 28 and 30, and elevationally
35 outward thereof. Further in the depicted' preferred embodiment, each of



15 di oxi de bei ng but one exanple, and of an exenplary preferred

t hi ckness range of from 30 Angstrons to 80 Angstrons. First
field effect transistor 24 conprises a pair of source/drain regions
34 and 36,wandasgeaond field effect transistor 26 conpriEEEUSREH1657Df
source/drain regions 38 and 40. Such can be formed by any of ion 20

i npl anting, diffusion doping, etc., and any other process whether
existing -or yet to be devel oped. An exgnplary preferred thickness of
such source/drain regions 36, 36, 38 and 40 is less than or equal to
500 Angstrons from an outer surface of material 23. In the depicted

exenpl ar yézpr eferred enbodi nent, e of F?é ar r. of our ce/ EY
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a charge storage device 62 eiectrically connecting with shared source/drain
region 36/40. In the depicted exemplary preferred embodiment, charge
storage device 62 comprises a capacitor.

30 Fig. 2 schematically depicts conductive data ‘line 60 and charge
storage device 62 electrically connecting with their respective source/drain
regions, and such might occur in any manner or in any implementation. In
one preferred aspéct, charge storage device 62 is received elevationally
outward of gates 28 and 30, and in one preferred aspect conductive data

325 iine 60 is received elevationally cutward of gates 28 and 30. Further in one



oriented relative to the depicted general substrate orientation.

Fig. 2 schematically depicts a conductive data line 60 electrically
connecting with each of the other source/drain regions 34, 38 of

sour ce/ dr awo 20@@2an1 pai r 34/ 36 and source/ drai n regi on yEIUS28&/04€573 |1 n
one 25 exenplary preferred enbodi nent, conductive data line 60 is
received elevationally outward of gates 28 and 30. Fig. 2 also
schematical |y depicts a charge storage gevice 62 electrically
connecting with shared source/drain region 36/40. In the depicted
exenpl ary preferred enbodi nent, charge storage device 62 conprises a
capacitor. 30Fig. 2 schenatlcally depi cts conductive data |line 60 and
charge st arafprredvacd eremplasyr peRerly ebmigectstorgof devidri®2 is received
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Fig. 2. a plurality of memory cells formed on a semiconductor substrate. Individual

of tﬁe memory cells comprise first and second field effect transistors

20 respectively comprising a gate, a channel region, and a pair of source/drain

regions. The gates of the first and second field effect transistors are

hardwired together. A conductive data line is hardwired to two of the

source/drain regions, and a charge storage device is hardwired to at least

one of the source/drain regions other than the two. For example, and by

25 way of example only, Fig. 2 diagrammatically depicts an exemplary preferred

construction of an individual memory cell of such a memory array, and Fig. 3
schematically depicts such an exemplary individual memory cell.

In one preferred implementation of such aspect, one of the

source/drain regions is received laterally between the gates. In one

30 preferred implementation, one of the source/drain regions is shared by the

first and second field effect transistors, and in one preferred aspect the

charge storage device is connected 'to the one shared source/drain region.

In one preferred implementation of such aspect, the gates are hardwired

together by conductive material received in at least one trench formed within

35 semiconductive material of the semiconductor substrate and extending



One aspect of the invention includes a nenory array which conprises a
plurality of nmenory cells fornmed on a sem conductor substrate.

I ndi vi dual of the nenory cells conprise first and second field effect
transi st orywwo2tsieespect i vel y conprising a gate, a channalcrego@nissand
a pair of source/drain regions. The gates of the first and second
field effect transistors are hardwi red together. A conductive data
line is hardwired to two of the source/drain regions, and a charge
storage device is hardwired to at | east one of the source/drain
regions other than the two. For .exanple, and by 25 way of exanple
only, Fig. 2 diagrammatically depicts an exenplary preferred

const r uct ibetweénathei adtes. ditdwenaroopherBspeftss gt ielectieatly yntereaynecting
Fig. 3 schemgd Iaqaléa/ntdﬁryrﬂea &HPféxam;ﬁéeagolaagapémé\rh@rabnmy line or
cell. I'n one preferred inple ation of s ect, one, of
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or subsequefls-{&tRAH.t &4dH NGith some insulative spacer-forming material 76

30 subsequently being deposited therein over material 75 in the Fig. 5 cross-
section.

Another interlevel dielectric layer 78 (Fig. 5) has been deposited.

Exemplary preferred materials include doped or undoped silicon dioxide. A

contact opening 80 has been etched through interlevel dielectric layer 78

35 and 72 to shared source/drain region 36/40. Conductive plugging



25 material 75, and the same or different insulative material 76
deposited and subsequently anisotropically etched to forminsulative
conductive data line sidewall spacers (not shown). Etching to form
data |ine w0 2msyht17effectively recess nmaterial 75 w t hiRCTEEHI0E®16573
openings 74 as depicted in the Fig. 5 cross-section, and with sone
insul ative spacer-formng material 76 30 subsequently being deposited
therein over material 75 in the Fig. 5 gross-section. Anot her
interlevel dielectric layer 78 (Fig. 5) has been deposited. Exenplary
preferred materials include doped or undoped silicon dioxide. A
contact opening 80 has been etched through interlevel dielectric
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of gate nmabeneated28/@0. lines with respect to individual of the race track-shaped

trenches. Exemplary preferred materials are those described above with

respect to gates 28 and 30. Accordingly and also in one exemplary

preferred embodiment, a gate dielectric {(not shown for clarity in Fig. 7)

30 would be fermed to line the exemplary depicted race track-shaped
trenches 104 prior to provision of gate material 28/30.

" Source/drain regions could be formed within the active area regions
laterally internal of race track-shaped trenches 104 and laterally external of
race track-shaped trenches 104. By way of example only, and with

35 reference to the Fig. 2 embodiment, an exemplary such laterally internal



Source/drain regions could be formed within the active area regions

| aterally internal of race track-shaped trenches 104 and | aterally
external of race track-shaped trenches 104. By way of exanple only,
and with 3poedimreqnce to the Fig. 2 enbodi nent, an exenpcargszemobes73
laterally internal WD 2008/ 024171PCT/ US2007/016573 9 source/drain
region is designated with 36/40, and exenplary such laterally

external source/drain regions are desiggated with nunerals 34 and 38
in Fig. 7. Conductive data lines (not shown for clarity in Fig. 7)

are formed in 5 electrical connection with the source/drain regions
received laterally external of the race track-shaped trenches, for
exanpl e t GHUORRLBANY BeFiopcg drrignatesnyithg384Q, N eXRPIPARY RUER latgrally
and 4-6 erdi@aid®ntsurc/8RAh JfedibRs 28R (EBdi§RaleR0twisi ONiImbERdisCBar iahy 38
in Fig. 7). is fgrmed in electrical connection with respective of the
source/drd?ﬁ§9egions received laterally internal of race 10
track-shaped t reondwesiviE) datad-tines Xaoplséosnd fdyy claily o Eigaf)| areofdrined in
capaci tor J: 43 ght [ |
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20 Exemplary such alternating lines are depicted in Fig. 7, and- by way of
example only. A series of pairs of trenchés are eiched into the active area
regions and the trench isolation regions generally orthogonal to the
alternating lines of active area regions and trench isolation regions. By way
of example only, exemplary depicted trench openings 29 and 31 in Fig. 7 are
25 exempiary such series of pairs of trenches, and independent of whether race
track-shaped trenches are formed.

Regardless in one implementation, at least one interconnecting trench
is etched somewhere within the semiconductor substrate which
interconnects individual of the trenches of each pair. For example and by

30 way of example only, each of the exemplary depicted half-circle/arch trench
sections 112 are anl exemplary such interconnecting trench which
interconnects respective trench pairs 29" and 31. Only one of such
trenches 112 might be fabricated or alternate shaped or configuration

trenches might be etched. Further, the exemplary pairs of trenches might be



30 way of exanple only, each of the exenplary depicted

hal f-circle/arch trench sections 112 are an exenplary such

i nterconnecting trench which interconnects respective trench pairs
29. and 31WOGMP2HAE of such trenches 112 night be fabrfCH¥BAIEH6STS
al ternate shaped or configuration trenches m ght be etched. Further,
the exenplary pairs of trenches m ght be WO

2008/ 024171PCT/ 1782007/ 016573 10 etchediat the sane tinme and/ or using
a comon masking step, or separately with respect to masking step
and/ or et ching. Conductive material is formed within the

f h dth h
Erectr calT§hEDmmdas &8 nPI FRETAGE 1y LB FREY e PRl Sosbretely
pai rs of twitmcespectIaghaskigbtstepgnd/eeettdpnsiting at | east sone

conductive mat Qfér?dudﬂvteh'rﬁbtbhgl ﬁé'fbﬁneﬁ \Mtﬁﬂplﬁﬁé ﬁeﬂF’s td?etrenches and the
i nterconnecting trench di'f ferent

he
times. (i df‘@r’ﬁ%‘h‘?@%’ﬂ%é'%’bf‘? afPf'?“e@l B‘?f"(ﬂf ?Wcﬁ"@a'?yz CBBFFGEEF?OH%dt fnes
such i st er\mdnnespeclgtd nauwh‘dmdobmmllsvef nedreyhesl. ) SxFoumiget coamprise

regions a o%gfog tﬂfyd?met %b{céﬁEHXﬁ@h%Qang%ﬂH% l g&ﬁg%fﬂeﬁcheﬁ and

i ndi vi dual renc each pailr atera extern
i ndi vi dualthefmteweow@ﬁmﬂaér%\‘cheabFhepaarne tieYed Rt 2L Eotgly Y| diffesendr témes.

f or ned ln(ﬂitefddrin%hngonm%mamregnaﬁl tehe ﬁ\OUFFge/CEachrfe%@bﬂﬂs to such
recei ved Iaﬁeera |nd vi.d e trenches of each

(] %t Fr naL uc en IE
pai r. A cHAFGE TG "qavI Caéﬂﬁ <1 ﬁ’é’& T§ | ectrical connection
Wi th réspecti v§mfrcemasbmmm aare rfegneds thinm el actier netiaatregions

i ndi vi dual.n@im@%tér.ﬁam@éapaf ﬁﬁzcheﬁéhés onéa%ypm W%?alﬂﬁla*terﬁé’?@f
is depicted with reference to t rrgtso

ig. i
16 The VSRS T AR PhEPOR AL | SonagEve Aka dinterpts forns in
enbodi nentetedtright cdxenexting avithutheds durcealdyaof regionsrbeceiobd datestilngxtarnal

yetto-be deyehoned: LFGROI R b LAST obi, Ye¥nglae XaTRbE cﬁafvcge i¢ ffmed

depi cted trench openi ngs 29
manuf 48t uik@ledripa! S%F??%Naﬁhr?ﬁp 'I”eeg(f,aWﬁ %o'arﬁ&/wfmygwsmﬁme@
only, tremngerapaRit8gindiituaESf thghirehehéalri eadrepdin tie mylld’fudi&amp!e

capabl e i og ic f first h yer. .
Ther eafter nP Ellt;loﬁsal 8%%'% adbl‘?”tf'h%gf a?%natsc{(ittrtf& ag'ﬁgg?zrll'%@g'n oge%g' 2
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| at er al t butkess migbht et fiabricdatd 6f théemidisennpresatie nithographic feature

phot Obgt hg%alf?#ig itifsqt Hafd masking layer. Thereafter, additicnal suitably thin
hardmasking material can be deposited thereover to line the sidewalls and

bases of the trenches formed in the first hard masking layer(s). Such could

be subjected to an anisotropic spacer-like etch, thereby reducing the open

width of the trenches prior to etching trench openings 29 and 31 into

30 substrate material 23, and thereby form the depicted trenches to be
sublithographic. Further, the hardmasking blocks between trenches might

also be fabricated to be sublithographic’in an analogous manner by utilizing
anisotropically eiched hardmask spacers deposited to a lateral thickness

less than that of the then-present minimum photolithographic feature

35 dimension.



35 di nension. WD 2008/ 024171PCT/ US2007/ 016573 11 Further and
regardl ess, peripheral circuitry gate material m ght be deposited
prior to form trench openi ngs 29, 31, with trench openln s 29

t hen formewotzﬂ?gg’ﬁ the peripheral circuitry gate mat erf &Y Fﬁlﬁn
array area prior to patterning the peripheral gate nmaterial to form
field effect 5 transistor gates in perlgheral circuitry area.. Further
by way of exanple only, the exenplary débicted gate dielectri ¢ 32 and
gate material (s) 28, 30 m ght be deposited and pl anari zed back
relative to the peripheral conductive gate material within the array

pri of 10 1 enovi grtREr iaHetabariss, naéﬁﬁh@.lalfé.e&mfrpeﬁarrgrgaetgm it be
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CLAIMS 1. A nenory arra

cel | 5,19 ndEGRARIAE BhEs %‘f"‘t ?r\ﬁrg?\}e’éé'l 78 E@r’f’ﬂF'?'Eﬁﬁ?& mem°"Y ay‘i“f Spight
and seconcbdduanmrsmemsureﬁech:tbfthtahetcfnnrrg;bf ami!psrecahdatar armteshbr Further,
respect i Veli)y gn@{ é§érﬂ?h&aog? ‘?ns aﬁgéqﬁgierfa‘i’gi'oofbm%?po@epgbﬁ%ﬁ%tlve gate

source/dral’n r aﬁl ons g Irst transistor an

of the secdBatert a?@m@ grgbg PR 'iS’éFH‘FQ' wmmqua"?t@sw@mf\?ef%mtwg of, and
formed in cﬁ&ﬁb@mﬂueﬁateaanabernsa.ilanmep@éeﬁsmrmaurwmﬂ rS@pléaﬂbcbea'ip’heral
regl OD@ tthecofnI rrsutc tc>r ans hearngm Mg % Of t G ae'tr:i \%I Po rCre/c ¥ is,
regi on ofatﬁe s«?éona' 'Fa SIS bér'ng $&F é?y i nEer meardte ?ﬁ% g
gat es of tdfectunsgt comiesywiaird wtanw%q@tst%fmbmtn@ ahir et thy sthectures

first ?gd laeﬁm tér?dlsdl&h%& neeacrh 9& W M hﬁrcmné&l&)m%fh @hethods of -
source r

i ons of each n ond transistors
bei ng | at QPBIFSTRE ABPIEGY AIFRY PO PLupad pod dpapibed here° L ondict i ve
data line elevationally outward of the gate of the first transistor
and the gate of the second transistor, the conductive data |ine being
el ectrically connected with the other of the pair of source/drain
regions of the first transistor and with the other of the pair of
source/drain regions of the second transistor; and



a charge storage device electrically connected with the shared
source/ drain region. 2. The menory array of claim1 wherein
the sem conductive material conprises bul k sem conductor material.

3. The menory array of claim2 wherein the bul k sem conduct or

mat erial conprises bul k nonocrystalline silicon. 4. The
menory array of claim1 wherein the sh@ ed source/drain region is

el evationally outward of the gate of the first transistor and the
gate of the second transistor. 5. The menory array of claiml
wherein each of the other of the paﬁ%source/drai n regions of each
of the first and second transistors is elevationally outward of the
gate of the first transistor and the gate of the second transistor.

6. The nenory array of claim 1l wherein the shared source/drain region
and each of tHe otAdnewiory Beraya¢ampfisisgur ce/ drain regi ons of each of
the first and3@l@iaity relngmemners calls, dndividiainahky ofitthar ehedhoiyheells
gate of t¥BNPI$EE. transi stor and the gate of the second transistor.
13 7. The nerisy andapeernd| tinnsistaheradah tdfe tidafige ahdr ageond
devi ce is el eVANSBHAIY yesRAGEd compiisiante gate t heclianrsd! tagimsi ah@ra
and the gate BPITt e SSUEHArain diegiznrthe gate of tha@Histraransystar rand efe
clai m 1 wher eAfR RE tkpHegendt bragjstafesaate beingewihint morespleytios taganthgf
the gate of tHEMaq & serBieondustivansataiialgane of théepaiecafndource/drain
transi stor antFHPRY AR sl firgt diengis@roand hene crfdths ipadr det soliicesdrain
9. The rrermryr?? obfthe|sgcand tiprsision berg dataralll integhediatd thdigates
first transi sPhiefgst ard greend traégﬁstms»oanct heingesbated byniiestict @ach
conprises a r&& itADIOFoneasht RT i theapthesasf thee pairoof - smwceitain
ext endi ng bet 9% ﬁ Eﬂ,‘é’? eof &b bst R secegi ofiansigtarse beingpdaterally
ot her sour ce/HARd B reBREF IS 9818 current paths conprising

i nterconnected fi AsfP ‘F\'ﬁCtg’@c?ﬁEﬁ dingselgvationally putwardapf dogomte of the

transistor and the gate of the second transistor, the conductive
data line being electrically connected with the other of the pair of
source/drain regions of the first transistor and with the other of the
pair of source/drain regions of the second transistor; and

a charge storage device electrically connected with the shared
source/drain region,

2. Thc? memory array of claim 1 wherein the semiconductive
material comprises bulk semiconductor material.

3. The_ memory array of claim 2 wherein the bulk semiconductor
material comprises bulk monocrystalline silicon.

_ 4_. The. memory array of claim 1 wherein the shared source/drain
region is elevationally outward of the gate of the first transistor and the gate
of the second transistor.

-2 The memory array of claim 1 wherein each of the other of the
pair of source/drain regions of each of the first and second transistors is
elevationally outward of the gate of the first transistor and the gate of the
second transistor.

_ 8. The memory array of claim 1 wherein the shared source/drain
region and each of the other of the pair of source/drain regions of each of
the first and second transistors are elevationally outward of the gate of the
first transistor and the gate of the second transistor.



10. The menory array of claim21 conprising conductive materi al
electrically interconnecting the gates of the first and second

transistors. 11. The nenory array of claim 10 wherein the
conductive material is within a trench formed within the

sem conductive material . 12. The menory array of claim10
wherein the conductive material is wittin a trench fornmed within the
sem conductive material of a sem conductor substrate. 13. The
menory array of claim1l wherein, t he channel region of the

first transistor and the channel region of the second transistor each
conprises ar e%gect’ﬁhﬁem@mqmrﬂfrqiaoﬁdaﬁmat whegsin theecitargesstsenid G8vice
ext endi ngishelexatanaile ostiwadobthe geledehihe fisyiteansistdr thd thesgstetdMee
ot her souf&egnft HEASISdGH.on, each of the current paths conprising

i nterconnected first and second substantially vertical segnents; and
conductive matér i alfhglmemory artay ¢helainnchmbersintthe gatrge sdbragecdéviest
and seconi§ ¢lpypderall gutward of thelgateTodethectinst yramsisigr ahd thaigsatd of the
wher ei n t$Rcanshbrysicton and elgyertisaalhranvtwatd sf thelcbnthictite iat@lipear r ay
conpri si ng: a plurality of nmenory cells, individual ones of the
menory cells &onprTBergemory arrayf ot slaimnt vewreindtiter ahsirsdlargjoreat thef
the firstfirghdtraesisial arghdhet shannels gegiony aify thw nprdasidngransistoe, each
channel r%ﬂ@'ﬁ?e%ﬁde&%ﬁwe@ﬂﬂwﬁum@é@dlﬁeﬁ’tdea%fgtbmmsromeemort eetaaiing
of sour cd/IWEER riB§i oPlRared t$RUrERidsain r seaipet aindantheoneesgfectine pather
of sour cEPH&/RrRiBgIRISN ofeaChe0k e rrurteninpatbisorobprinimd interadrngcted

i nt er nedititbpheegand substaniiallyivesticalrpareeisd transi stors and bei ng
shared by the first and second transistors, each of the other of the
pai r of sour c_é?tiir AN MBYMERS affa e ¢laimt 1 aermpdeioadconduntivet oraterial
bei ng | af&FATFIBRIGETITSctipgdhe gadepé the Ergand secpndchiansistorsegi on

of the first ansi. stor and the channel region of the second
transistor ea c?ﬁ%%yﬂf PEEREE @ winesesin thatapnidclive Ineateriabise
cr oss- se i 3R TP HEMREEh e seBiraeyciye materahi n regi on and

t he respectivg, other source/drain_regio %ach, of the current paths
conpri sipgin rcaﬁﬁe EFrVi%éﬁy ﬁﬁlagrgrt‘:ﬁjn‘d' stpisdhaceadrgtive matedpl is
segnent s, '.'; ?ju%rrgﬁ uqtoirt(?g dat’dhin nde| semPerdysfiveoniededa wot ha
the ot he?*Qf°YHe |5 i FUOT E6ur ce/ drain regions of the first transistor

and with the he f i of. source/ drai.n regions of the second

transi stor; qﬁ; chi?l%:?%n%ﬁ%%é%y ?fo??% 1% tPEeén'gltﬁct rical|ly connected

With the é&ﬂ’{ue LeIreE ﬁ'&an’ié‘i Jstiransistor an e channgl egion of the
S a tor'e €5 a respective current path in at least one
cross-section extending between the shared source/drain region and the
respective other source/drain region, each of the current paths comprising
interconnected first and second substantially vertical segments: and

conductive material electrically interconnects the gates of the first and
second fransistors,

t4. The memory array of claim 1 wherein the memory cells comprise
DRAM cells.



16. The menory array of claim 15 wherein the first and second
substantially vertical segnents of each of the first and second
transi stors conprise elevationally inner end portions, each of the
current paths in the one cross-section conprising an interconnecting
segnent between the respective first and second substantially
vertical segnents proxinmate the respectd ve el evationally inner end
portions. 17. The nmenory array of claim 15 wherein each of the
current paths of the first transistor and the current path of the
second transistor in the one cross-section conprises an

i nt er connect i n§PsudsMEREPLY ayanepmpsising: segnent between t he
respective fir8tPuhrdlityepbnaemsyt aells, aindivideat iels ségientrsemory cells
18. The nERBIRfISAIGay of claim 15 wherein the conductive data line is
el evational |y out whif 3 G ecgade tremsisterst i ea¢h t ofirthestiost and tdeond
gate of the sEQIStrarssaesiively comprisingTaegatermar ghannaly rafion) aing 45
wherein the cHRA'GE’ SPBISR{eradevepgionss oak efdhe qradt b/ soutceddrdimtedibas of
gate of the fiPEtT et AFAS&iBr agfdond el dheepaif of feousee/dnaint reaiiens o the
15 20. SRSENAdmnSIsiar bainglateraliynini@nvidiatel thet detesheribe faspaage
device is el efACPBHalId/ tiPlhr andf beig geharedf mhethii rfgst t andsisstond
and the gate JFENSHRICEHL KA o KigspBiesof dhe palireohsouncaldrairordgiansl odthe
the conducti ve” ?%:\j?lsieﬁé!‘d transistopy being laterallyyouiweay aiftheiraiespabtive
conprising coldfpt NPeChRfns!irgpian etthe dast tyansisior athifet channdleregidres
of the first ShA"SSEGRACYARPOr agh comprisingoa reppestivencyrrant agtotn
cl ai m 15 wher & (£ E@?&r?%'odlawenﬁﬁ@ belwsans the ahaied soures/dath
the menory celF4°R i S PRARFEIEYG Other sourcelgrain wegiony eaahayf the
conpri si‘ng: currengp N5 SOMPYSHE tersPynestedsiinb apddserend sulsantly,

A a rti m i sina:

i ndi vi dual” on¥8 8]‘:1 %o%dlr?gtwef >t/ja?sa\e'l}nse gerg:lgrriclzgliyngbnnected with the other of

the pair of source/drain regions of the first transistor and with the

other of the pair of source/drain regions of the second transistor; and
a charge storage device electrically connected with the shared

source/drain region:

16‘: The memory array of claim 156 wherein the first and second
substa_ntlally vertical segments of each of the first and second transistors
comprise e!evagionally inner end portions, each of the current paths in the
one crgss-s._ectlon comprising an interconnecting segment between the
respective first and second substantially vertical segments proximate the
respective elevationally inner end portions.

17.  The memory array of claim 15 wherein each of the curre
: . nt paths
of the ﬂrst_transmtor_ and the current path of the second transistor in thtt.\j one
cross-section comprises an interconnecting substantially horizontal segment
between the respective first and second substantially vertical segments.

- 18: The memory array of claim 15 wherein the conductive data line
is elevationally outward of the gate of the first transistar and the gate of the
second transistor.

- 1§3. The' memory array of claim 15 wherein the charge storage
device is elevationally outward of the gate of the first transistor and the gate
of the second transistor.



first and second transistors, each of the first and second

transi stors respectively conprising a gate, a channel region, and a
pair of source/drain regions; one of the pair of source/drain regions
of the first transistor and one of the pair of source/drain regions
of the second transistor being laterally internediate the gates of
the first and second transistors and ﬂé\yng shared by the first and
second transistors, each of the other of the pair of source/drain
regions of the first and second transistors being laterally outward
of their respegti vg_ ate, conductive material electrically

i nterconne tl{\fg. th t'BEMGYY { fEAY | Pl clainy Heowmerein dhei sherge storage
a conduct i‘{?' atS PV ARCRAIBE PHIWEI K| §f thegateaddhaifirst tapsistdtedihd bhate
pair of s&uriPE/THSANT Hragishier snd: plevetisally oalwret of thadeavdutiveedata
ot her of t'HE& pair of source/drain regions of the second transistor;
and ac {geﬁt ore%ﬁ device electrically connected with the
shar ed sougecgl. &I Pe@\ pry array of claim THheampbeipgasenuativec naiteni 3
wherei n t R& LOFIYCIT/EORAPEING Ehe galas: off hedlinst andiseconddtansistors t he
substrate. Th25. The nmenory _array of claim23 wherein the
conduct i ve_ mater i al' PG RrERY PERERIME b Eerein Mie copdiictivrideta Viee
mat eri al SFPHESS Gy ﬁﬁ?e’?nd he memoryreRlls\eempyisaRMogelts. ai m 23
wherein the c duc}\i ve data |line is_ elevationally outward of the gate
of the first trapsisi %Wfo%ﬁrﬁaﬂecg‘g%zrﬁ’aﬂ-the second transistor.

27. The ng gg%r“ Yol B1eil Yo 8167 PReA RS atest ipiidualeones of s
el evati ona% { S&Q“W{és’gﬁ\é e, of the first transistor and the
gate of the sgcon fsaﬁgfjsts§?. 1igansistors, gachtipf thevofisst appdy seeond
cl ai m 23 wher gf f)ise Lﬁ'ﬁ ?p CUYEl 8%8?%@\'/‘?%&’@99@% BVEa IRl negiasut aad da
of the gate OF Bt drbs b T AT POY © Etré’fo?m{rﬁ%’d%'@dmims of
transi stor and;g(ﬁgdlﬂ,’%h 3 ?Ma tiA q .‘;“ttplfi‘ér 855‘%‘%"9@“&15@3@@@ the
29. The menory Ard ytrQEs& &Jﬁl\ Jalgraly infermediale g% a&ies gftheifsteand
conprises a CﬁQﬁ&i‘i&?&- ch of tna tnéy JEIL r%‘qrf% %%p'ﬂr-i e oeond a
plural i ty of fiakeig hbl aidJolhAtel SREEE SRR cbiqns o the
conprising:  gate, cohblUStiv@ Haksep L HEAR! fot ! S copthaospactive
and second tr@RshalUs:ohaSP. d-é%%.y conpr STHg A yAt'ag Recgatfnett the
region, and a paig eng I o SR aweach of the. e of the
first transi sherpadof @giﬁggéjrag "r']'e?f.%gﬂgﬁa o Egngefgtg .r“’ol%@f‘ﬁg WS o
eepect v tanefl tondnurlosglodle ol B G 0 e
pair of sour cg@mé@/apajhrg@bmﬁaof thgC sggonﬁéélﬁgﬁélﬁs‘%tﬁﬁbgltﬁg \?A?Wﬁrﬁ%
the sem conductive material laterally internediate the gates of the
first and secand Thansesbey ar i i ' nd_ second
transi stenhin @@@hcﬁffom%dg{m%%%%gégéw%'rgg%ér eEpdr e &‘é“g?%?ﬂs' Sof
the first and second transistors being wthin the sem conductive

material and 25at eThé InveRgkMaRdy Qi dliEt Da'ESRRE] b neOpdpchive

mat er i alwighieca tneihahIfbrm@tf@friﬂﬂﬁ's’g%%ibaﬂdﬁ&ﬁ«egﬁlta?%iéﬁ;ﬁﬁ%%u}g% rg%;?{ﬁ]al N

second transistors, the channel region of the first transistor and

the channel eegi oTh@fmémenseg@dot ERMRI 54 Whe‘?@ﬁ\htl‘FeOErBﬁéﬁéﬁtlb% aaquline
G4t &

r espect iigeelewaticardllypabtivasti td¥itRetdie SHThE SN ELLYE '
| east orsm=conddsarssisforon ext endi ndg;ﬂbet ween t he gﬁaﬁﬁésourcgﬁﬁ% Iilhe

region and the respective other source/drain region, each of the

current pathg87confitd Shagmdrpt 8fra9nBECIgth f23 Skh8n SECMarge storage
subst antdeafideyisvelel b tiaha he 8BRS of th i@ ' .
el evati mahéyeouhwgi\s@éﬁt}f)t_he gate ofe %%e ngﬂ%ﬁ gﬁgl %?%r ﬁa&]ngh? ﬁgte

gate of the second transistor and which electrically connects with
each of the other of the pair of source/drain regions of the first
transistor and with the other of the pair of source/drain regions of
t he second transistor; and




a charge storage device electrically connected with the shared
source/drain region, the charge storage device being el evationally

outward of the conductive data |ine. 31. The nenory array of
cl aim 30 wherein the conductive material conprises netal. 32.
The nenory array of claim 31 wherein the netal conprises TiN 17 33.
A nmenory array conprising: a pliality of menory cells fornmed
on a sem conductor substrate, individual ones of the nenory cells
conpri si ng: first and second transistors respectively

conprising a gate, .a channel region, and a pair of source/drain

regi ons; the gafes I6© (RAMOTY sATanqofs slaimd 2% avwreirorthebeharge storage
har dwi r ed S€¥i5&t 5eqevatiRnally ewwasdiaf the asdaof dhel fisstriransjstonsnof thehgate
first trag itBE Fecand bResiton padpalevatienalby cubwandaoh the garisictivet tata
second trdRSi stor being shared by the first and second transistors;

a conductive dgta Line hardwired to two of the source/drain regions
ot her thag t he?one [S6uFRINBNAjaira% difohlaind 2Rhmdiereine dhe | ckamgg storage
connects PRYCERSMRIIFTRR FRRPRAIIPRgI ons; and a charge storage
device hardwired tg the one source/drain region. 34. The nenory
array of clai 03:? BFEIGHY BR@YTRIMBOSIN®e/ drain region is laterally
bet ween the g& &'WRINHeOk MLNOEY Lidisstipdividirlt RRegark the mamercortls
transi st ofOMPMSING: 35 The menory array of claim 33 wherein the gates
are hardwired_ t ogeltr 2BY EBFANRt Iraasigiarer i @ach plathe cfist 8nd seennth
formed wit hi n "AIHEBRIGRIRSAIVER SOMATISHRY 13 gatenacehriingl diediebsandt @
and ext endi ngPBE;

PBdt sy e ghen g fAgh ekthe galggfdhefirghtrappistefaaed
of the second }fj

Porne second %!@.“Sﬁ% r ihipag tspectyen Eanch
wherein the glg’@ed Wit 158&“%‘@'6‘“‘{ g@ﬂ’?@ e e dh e Rimat spyrge/digimt
| east two tre £ i AN YRR ARdLeRS dtain|ofopounge/drain
sem conduct or % §er%gtee eﬁ%?%n%@.‘ﬁ s%: t&é 4 ig_laff'@,o‘%’e“ﬁiﬁénfjpﬁfé‘fe
transi st or anﬁ,1 2 r 5 1 HEE TGS QSF‘ Sor° Oe first 3and taecond
remory array GF dEssedt age q%agg%fg,rgggg

{ﬁi‘? ofaterallym

P8
a
| il PRk o
el evati onal fytrggﬁé@c{r %ein& %h«gtﬁf ie . O%ggﬁot“rsa‘?fsﬁ $
gate of the sg Bz_nm Ofespective a%t?. H$ n® pfate
33 wherein thﬁ't&%ia% iNE Hat %agé Oflgé 'ﬁrg%? o ﬁs’lel BE rﬁﬂé%?f&?y’%
gate of the filaf,draled, it tnddrdiNea E?S,or anz e céghanndel fegion of the
second transistor each comprising a respective current path within the
semiconductive material in at least one cross-section extending
between the shared source/drain region and the respective other
source/drain region, each of the current paths comprising
interconnected first and second substantially vertical segments:
‘ a conductive data line elevationally outward of the gate of the
first iransistor and the gate of the second transistor and which
electrically connects with each of the other of the pair of source/drain
regions of the first fransistor and with the other of the pair of
source/drain regions of the second transistor; and
a charge storage device electrically connected with the shared
source/drain region, the charge storage device being elevationally
outward of the conductive data line.

31. The memory array of claim 30 wherein the conductive material
comprises metal,

32, The memory array of claim 31 wherein the metal comprises TiN.



39. The nenory array of claim 33 wherein each of the channel region
of the first and the channel region of the second transistor
conprises a respective current path in at |east one cross-section

ext endi ng between the respective pair of source/drain regions of the
respective transistor, each of the cuHﬁent pat hs conpri si ng

I nterconnected first and second substantially vertical segnents. 18
40. The nenory array of claim 1 wherein the channel regions of the
first and second transistors in conbination forma general Wshape in

cross-section.33 41. The nmenory array of claim1l wherein the

openi ngs are ih’t) I?ggmré'faréﬁ%ﬁ E§M% enches. . 42. The nenory

array of LA A A RPRN6 oS ﬁcFP"BTe?i(J?é‘ GpéRMenJuctre sybstrate,

or equal oc% AR %? PéRae memory cplls REMBBy array of claim1

wher ei n spaci e fefn d?%ccgé'H transistars, yelys coppsisingyp gate, a

equal to 500 ?wa PonEoion. and g pay P{ETalty s58ienscihs watesvedrtben
HFe phd Shco Sipg Jiargniisd, fhoetheTs 00eAiothe pes,

d ' b e t OHring [ alo
and spactn DRI Eo%g@messaqng%‘%psﬁ% Shet o gt
ggggi g;st he openll ngscéﬁd&q}é data ﬁpnaemh%gd\%ﬁ‘te\cqeﬁn t\?vcciaj %%et%te g];utt'che?drain
: regions other than the one source/drain region and which electrically
connects the two source/drain regions; and
o a charge storage device hardwired to the one source/drain
region.

~ 34.  The memory array of claim 33 wherein the one source/drain
region is laterally between the gate of the first transistor and the gate of the
second transistor.

35. The memory array of claim 33 wherein the gates are hardwired
together by conductive material in at least one trench formed within
semiconductive material of the semiconductor substrate and extending
between the gate of the first transistor and the gate of the second transistor.

36. The memory array of claim 33 wherein the gates are hardwired
together by conductive material in at least two trenches formed within
semiconductive material of the semiconductor substrate and extending
between the gate of the first transistor and the gate of the second transistor.

) 3_7. The' memory array of claim 33 wherein the charge storage
device is elevationally outward of the gate of the first transistor and the gate
of the second transistor.

. 38: The memory array of claim 33 wherein the conductive date line
is elevationally outward of the gate of the first transistor and the gate of the
second transistor.

39. The memory array of claim 33 wherein each of the channel
region of the first and the channel region of the second transistor comprises
a respective current path in at least ocne cross-section extending between
the respective pair of source/drain regions of the respective transistor, each
of the current paths comprising interconnected first and second substantially
vertical segments.



46. The nenory array of claim1l wherein depth of each of the openings
is from 100 Angstrons to 500 Angstroms from an outernost surface of
the sem conductive material . 47. The nmenory array of claim1l
wherein the one and the other source/drain regions have a thickness

| ess than or equal to 500 Angstrons fggm an outer surface of the

sem conductive material . 48. The nenory array of claim1
wherein the one and the other source/drain regions conprise elevated
source/drain regions. 49. The nenory array of clain11 mherein

the one of thg paif LaLrAl AL f9i1o0R A ?ﬁg%hgﬁ GdibiSbr
second trg ﬂaﬁage% Gtt?ér?sP B EEHBHhch 158 925 g 3 he
first anclé% ﬁ transi stors consti tut es a sane source/ ral n regl on

19 menory array conpri sing: a pl urallty of nmenory

cel I's, indivigual Brgjow‘%r%f %146 I'lswﬁQF%?ﬁ'tﬁbn ;?enmﬂ% ark! 51
[

and secoqg”g %ﬁon rairn region tera ernedla

t he gate, secon source raln region laterally outmard of the flrst
gate a”d a t 'bg& NG a%eﬁaw rL WRGS O ézﬂ% %ﬁcﬁﬂed
gat e; en: gq §Eh%¢o &80 y connecti ng” bot
second so rce raln regi on a I rd so ce rain region; and a

charge storage dew (éem%ln?&llyréﬁéylr loY FARNGGhh HiMsbBcihBD dteth adjacent
sour ce/ dpgifl 6BEhYs is less than or equal to 500 Angstroms.

44, The memory array of claim 1 wherein width of each of the
openings is less than or equal to 500 Angstroms, and spacing between
adjacent of the openings is less than or equal to 500 Angstroms.

45, The memory array of claim 1 wherein width of each of the
openings is equal to spacing between adjacent of the openings.

48, The memory array of claim 1 wherein depth of each of the
openings is from 100 Angsiroms to 500 Angstroms from an outermost
surface of the semiconductive material.

47. The memory array of claim 1 wherein the one and the other
source/drain regions have a thickness less than or equal to 500 Angstroms
from an cuter surface of the semiconductive material.

48. The memory array of claim 1 wherein the one and the other
source/drain regions comprise elevated source/drain regions.

49, The memory array of claim 1 wherein the one of the pair of
source/drain regions of each of the first and second transistors laterally
intermediate the gates and shared by the first and second transistors
constitutes a same source/drain region.



51. The nenory array of claimb50 wherein the first and second gates
are each within a respective opening formed wthin sem conductive

mat eri al . 52. The nenory array of claim50 conprising
conductive material electrically interconnecting the first and second
gat es. 53. The nenory array of ai m 50 wherein the first
source/drain region is elevationally outward of the first and second
gat es. 54. The nenory array of claimb50 wherein the conductive
data line is elevationally outward of the first and second gates and

t he charge stgyage dev Lce i s elevati onally outward of the conductive
g £y ag r
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51. The memory array of claim 50 wherein the first and second
gates are each within a respective opening formed within semiconductive
material.

52. The rriemory array of claim 50 comprising conductive material
electrically interconnecting the first and second gates.

53, The memory atray of claim 50 wherein the first source/drain
region is efevationally outward of the first and second gates.

54. The memory array of c¢laim 50 wherein the conductive data line
is elevationally outward of the first and second gates and the charge storage
device is elevationally outward of the conductive data line.

55. The memory array of claim 50 wherein the first gate comprises a
first gate line and the second gate comprising a second gate line, the first
and second gate lines being spaced from one another.

56. The memory array of ¢laim 55 wherein the first gate line and the
second gate line have at least one pair of adjacent ends which are
hardwired together.

57.  The memory array of claim 56 wherein the at least one pair of
adjacent ends are hardwired together externally of area in which the
plurality of memory cells are received.

58. The memory array of claim 56 wherein the first gate line and the
second gate line have two pairs of adjacent ends which are hardwired

together.



second gate |ine have two pairs of adjacent ends which are hardw red

together. 20 59. A nenory array, conprising: alternating |ines
of active area regions and trench isolation regions wthin

sem conductive material ; a series of pairs of trenches within
the active area regions and the trencE i solation regions generally
orthogonal to the alternating |ines of“active area regions and trench
i sol ati on regions; conductive material within the pairs of
trenches formng a pair of word lines in each respective pair of
trenches; SO rce/draln FE%IOHS within the active area regions

t di ate 19 SMBnES PHETSMELch f f t h
e e S el e i bl i
pair of tVH# %%micon ye

| ect |
connection W tahsfa § ‘?f P@é? aﬁ”ﬁn? Et%mé es ‘%tl"' eéecaerrrﬁlatégnéfa’ﬁ%éhe

i ndi vi dual’ et'E') ar he h8 gng) I‘i’a QFPE natipgy lines of
o g 7 sl paﬁ?ﬁ i) wr?%&‘*ﬁ%?ﬁyér%rn%egsp%gsf "
wher ei n 6{ ?f% .orrprl ses respectl ve one
of the sou(rjcefa Eﬁ 6&%‘ a:h pn§ gﬁ@q@gd@te
respect i V e ; %e %%1 fq & .p@gr @t IR %} t@raeﬂsy
f?g;gﬁ/egrg g‘, E%’tg%a rCQnBFCi ({% the raln
respect i vgJ9 cﬁs t Faa | e § Th%%’el‘ﬁh%ﬁ eaqalr

connecti on vm qg&g@jé P }he sourccél dr ai. eg
o) eI effet I SQUrc ain
ol e el hﬁtér RS §°%f"2é§3$§§.r%"'wh§f§n a
€all of the memory array comprises a respective one of the
sourceldram regions intermediate the individual trenches of a respective one
of the pairs of trenches, a respective two of the source/drain regions that
are laterally external of the individual trenches of the respective one of the
pairs of trenches, and a respective one of the charge storage devices that is
in electrical connection with the respective one of the source/drain regions
intermediate the individual trenches of the respective one of the pairs of
trenches.



