| SOLATI ON STRUCTURE FOR A MEMORY CELL USING A1203

DI ELECTRI C FI ELD OF THE | NVENTI ON [ 00011 The invention”
relates to an inproved sem conductor structure f

high density integrated circuit nanufacturi ng Mu“'
particular, to an inproved isolation region

nmenory devi ce and a process for its forrratletnf—*
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menory circuit. The second capaci connectionis to
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16. This _connecti on enabl e i ne
cell st addresubledacation that sacsrprecine it (binaryydigit) ofiang Imrlts most

common form a DRAM cell consists of two circuit components: a field effect transistor
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(FET) and a capacitor.

[0004] FIG. 1A illustrates two convcnt:onal DRAM cells 10; each cell 10 includes a
capautor 14 and an access transistor 12. For each ccll 10, the capacitor 14 has two
connections located on opposite sides of the capacitor 14. The first connection is to a
reference voltage Vr, which is typically one half of the internal operating voltagc (the
voltage corresponding to a logical “1”) of the memory circuit. The second capacitor
connection is to the drain of the transistor 12. The gate of the transistor 12 is connected to
a word line 18, and the source of the transistor is connected to a bit line 16. This
connection enables the word line 18 td control access to the ca;pacitor 14 by allowing or
preventing a signal (a logic “0” or a logic “1”) on the bit line 16 to be written to or read
frorp the capacitor 14. FIG. 1C shows a crdss-sc_:ctiona.l view of the DRAM cell 10. FIG.
1B shows a portion of a DRAM memory array comprising DRAM cells 10. In FIG. 1B,
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preventing a signal (a logic "0" or a logic "1") on
the bit line 16 to be witten to or read fromthe
capacitor 14. FIG 1C shows a cross-sectional view of
the DRAM cell 10. FIG 1B shows a portion of a DRAM
menory array conprising DRAMcells 10. In FIG 1B, 1
MM I i JiMmirilir 1101 ~~~~ 1111 *000002* each
cell 10 sharing a given bit line 16 does not share a
rdline 18, and each cell 10 sharing a common
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as WA array or other integrated structures from one
another. As shown in FIG 1C; an isolation trench 17
- [dovsTed §ELIBwSH S ce 1 may, be used to
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isolaeitvd adjhcesic DRIAM ey iR il of ;i ehgetrics
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' etch8d [HS ' [ by..etching a trench and then
ST %gs?tb Lt\%t‘% %“‘{;Egﬁdg%%??ﬁ ¥ Berchyse of dickictid waterialdson
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strucklite i forned L_Y Ict(‘:'-gi-rfllg a trench and then filling it with a dielectric sach as a

chemical vapor deposited (CVD) or high dcnsity plasma (HDP) silicon oxide or silicon

dioﬁdc (8i0,). The filled trench is then planarized by a chemical mechanical planarization
(CMP) or etch-back process so that the dielectric remains only in the trench and its top
surface remains level with that of the silicon substrate.

[0007] To enhance the isolation further, ions may be implanted into the silicon
substrate in the area directly beneath the trench (not shown). Howcvcr, there isa
drawback assqciatcd with ion implantation beneath the trench; as noted, for example, in S.
Nag et al., "Comparative Evaluation of Gap-Fill Dielectrics in Shallow Trench Isolation for
Su§-0.25 micron Technologies," IEEE IEDM, pp. 841-844 (1996), ion implantation
beneath the trench can result in high current leakage. In particular, when ions are
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dioxide (SiQ2). The filled trench is then planarized

by a chem cal nechani cal planarization (CW) or

et ch-back process so that the dielectric remains only

in the trench and its top surface remains |level with

that of the silicon substrate. [0007] To enhance the

isolation further, ions nmay be inplanted into the

silicon substrate in the area directly beneath the
. trench (not shown). However, there is a drawback
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whi ch can be used in high ensity applications, such

as DRAM nenory devices. There also exists a need for a
sinple nethod of fabricating such an isolation

structure. .BR' EER%%M%QTION

[0011]  One cxcmplarj embodiment of the invention provides an isolation gate
formcd over g_substratc for biasing the substrate and providing isolat_ion between adjacent
- active areas of an integrated circuit structure, for example a DRAM memory cell. An
algminum oxide (AL,O;) is used as a gate dielectric, rather thar_l a convcnﬁonal gate oxide
layer, to create a hole-rich accumulation region under and near the trench isolation region.
Another cxcmpl?.ry embodiment of the invention provides an aluminum oxide layer
utilized as a liner in a shallow trench isolation (STI) region to increase the effectiveness of

the isolation region. The embodiments may also be used together at an isolation region,



(0011] One exenpl ary enbodi nent of the invention
provides an isolation gate forned over a substrate
for biasing the substrate and providing isolation

bet ween adj acent active areas of an integrated
circuit structure, for exanple a DRAM nenory cell. An
al um num oxi de (A1203) is used as a gate dielectric,
rat her than a conventional gate oxide Ilayer, to
create a hole-rich accunul ati on regi on under and near
the trench i sBREEF DESCRIPEION QR 3FHRDRAWDNGS! v
enbodi nent of the invention provides an al um num oxi de
|ayer utilized as a liner in a shallow trench

' ti oRik:2llh _Legion tq increase the effectiveness
(0T, o Rt iRl o2 S A Beronranayon b bp appacent
frams elek oligeinpeketaiitd desci naénumamgi Which mmtéﬁmfemd

cﬂgECRl PTI ON. OF THE DRAW NGS [ 00121 Additiona
d’a%?né@ FRYCREeR, i hicBf the present invention will

be apparent fromthe follow ng detailed description
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[I'QY%L]Conv ntional DRAM cells in schematic form [0014]
1B - d8tiflustrates a teppfowa viawiaf e worioraoforohivanionil BRAM
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cross-sectional view of .the nmenory cells constructed
(9915} owFIGn 1 Crite crobsiectiohahiens of theahémayreells donsth@@ddds shown in
thd B18. 12Ant80 cﬁzgcs-s-_sectional vi ew of portions of two

adj acent nenory Cel'fs constructed in accordance with

a first exenplary enbodinment of the present invention;
[PObal7] FIG 228 4 gom-spaionklodevobf @rﬂﬁmﬂw@faﬁﬁ erh R¥6riHy cells
o %.cgllsag-ons.t r_ulcl%ed in accordance with FIG. 2A -
‘{.;&F% 4 Sepidance with afirst gremplacy embpdimept efshe progent invention;

exenpl ary nmenory cell of the present invention at an
[0®17]i al F¥Gazisaf pdrad bladt@Biy 4rQ) la%néhfé;sn&y-&als hstructed in

at a

ilJdustrati of the menory cell of FI
acc rﬁiﬁgcé:q ‘Fﬂgt Je of fabrication;

[0018]  FIG. 3 is a cross-sectional view of an. exemplary memory cell of the present

invention at an initial stage of fabrication;

[0019]  FIG. 4 is an illustration of the memory cell of FIG. 3 ata subscqﬁcnt stage of

fabrication;

[0020]  FIG. 5 is an illustration of the. memory cell of FIG. 4 at a subécqucnt stage of

fabrication;

[0021]  FIG. 5Ais an illustration of an exemplary memory cell constructed in

accordance with the invention at a stage of fabrication subsequent to that of FIG. 4;

[0022]  FIG. 6 is an illustration of the memory cell of FIG. 5 at a subsequent stage of

fabrication;



[0020] FIG 5 is an illustration of the- nmenory cell
of FIG 4 at a subsequent stage of fabrication;
[0021] FIG 5A is an illustration of an exenplary
menory cell-constructed in accordance with the
invention at a stage of fabrication subsequent to that
of FIG 4; [0022] FIG 6 is an illustration of the
menory cell of FIG.5 at a subsequent stage of
I}‘ﬁgbricatlon 4 [0023] FIG 7 is an illustration of the
2B}y . 74 allGstraiontof ehesd BB 6HURIN bf BI@USaraf
fabri catl on; [0024] FIG 8 is a fy;&a Cross- étg‘cstulb%ﬁafntsmgcc’f
t\ﬂ Y™f two adjacent nenory cells constructed in
accordance with a second exenpl ary enbodi nent of the
fioog€nt | GIG. QrﬂﬁafsQQgg%}-sé:ch@nd%cbvso%‘iﬁﬁ@& 'rﬁcrrgdrg?{l%q]oggmctcd
. a processing system enploying a
in ¥cshKlengecTighia sasond cxsmtdary embpdimenh of the ésention;avdnt i on.
DETAI LED DESCRI PTI ON OF THE | NVENTI ON [0026] In the
Wi d S [ reference is _
e T o ey B o Lo P oL <l oip hORAM
memoye el constmayediia aptcﬂdztnce eﬁi-.h thopreerg ibRAiGENt S are
described with sufficient -detail to enable those
skilled in the art to practice the invention, and it
is to be understood that .other enbodiments nay be

enpl oyed, anmmmmt:m#g ' W%
el ectri cal changes may be ma IeON % S]ng%N

jer” " " n t h _ _
- d%?::rl ptItlP f)hr? f‘{rg‘my % ﬁgﬂ e&cas%r1 ns?@nfc?c&?f&ﬁ& IBPQ‘% @gous specific
Cxcswiamccrub@hmw ifreviich tB@hﬂvﬁiﬁdﬂMﬁinﬂc cha@ e'lI‘hé/géfcﬁiboa_ﬁ]ﬁicnm are
e silicon

re st .be. under od to |nc

dcsg“ ﬁ‘ (#m GRE detail 67 cqal ‘;E‘OS%#qﬂF ¢ éthsirt toqsshice the invention,
and(15@$r) be 0@ toad thad BERP R b &HlhR o8O a

gyers of silicon supported cg Ao b%‘ir%‘lﬁc{ Fuctural,
logical; andalscsrical félﬁég@tfh%'rbcsteardcconduct or structures. The
- sem conductor need not be silicon-based. The

[GO2171] COMPICHRhs & 9 n rmni um

or gal | UM arsenl déi& S%Slljat% ﬂs&?ﬁ@cfoﬂ%g%scmpﬂonmay

include any scrmconductor—bascd structurc that has a semiconductor surface. Wafer and

structure must be understood to include silicon, silicon-on insulator (SOI), silicon-on
sapphire (SOS), doped and undoped semiconductors, epitaxial layers of silicoﬁ supported |
: by a base semiconductor foundation, and other semiconductor structures. The -
?

semiconductor nccd not be smcon-bascd The semiconductor could be sxhcon—gcrmamum

' germanium, or galhum arscmdc

[0028]  Referring now to the drawings, where like elements are designated by like
;cfcrcncc numerals, a first exemplary embodimient of the invention is now described with
reference to FIGS. 2A and 2B. FIG. 2A represents a cross-sectional view of portions of
two exemplary DRAM ni;mory cells 200 and FIG. 2B represents a top-down view of a

-partial DRAM array 201 configured with isolation gates 110 formed in accordance with a

first embodiment of the present invention.



[0028] Referring now to the draw ngs, where I|ike

el ements are designated by like reference nunerals, a
first exenplary enbodi nent of the invention is now
described wth reference to FIGS. 2A and 2B. FIG 2A
represents a cross-sectional view of portions of two
exenpl ary DRAM nenory cells 200 and FIG 2B represents
a top-down view of a partial DRAM array 201
configured with isolation gates 110 forned in
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I nvention. As di scusse | n nor
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SR BRSSP cmpaa v
smtcayénomﬂa: 2k~3)2 Muingnudn Bkigh efearks adhi%h Refdive cﬁé}gé H&B&y the gate
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Hifi ,;(}ms pRs dpminusy oxdenes th?@mﬁw@pe nshsgetcdmnsiqcycreatcs a
holcrhc&ﬁﬁlﬂ%r?la yeinBARAL bilrfice S sut 39,3, u gﬂl-e may be

near the gate/p type substrate in rface
of 31y sitable oatamiak siahiras hajeide némtabld‘tﬁatﬁtid‘lf foe @thcfongéhvc layer 113

incBSL £ i, b bt p e R b AR petp e Doty coss

andrp¢1¢/m19§ Oaide] hierigQogl Hﬂick ifﬁtﬂla\}ﬂ/@esrgaéc}s'glll ek }‘%dcdeongcach side

il con poI y/ Ti Si 2i pol y/
Of%'ﬁ%’ 194 cosi 2 and pol y/ MbSi 2. ()(l de, nitride,

or other |nsulating spacers. 111 are provided on each

[60303 ORefchtnd RATE. AN t&%@u&é Qf dc%éﬁ%?ﬁ‘égs"%dd D ithSrrared

FI'G, 2A, the portions of the nmenor
using 3 gjligoncqueigsulater (ﬁgﬂa\ degign withsiliom Iaycsul@ﬁ do2 (asamsulaung layer

R R L e

scxmedddu%ﬂ surfaye, khewf:ﬁ:frﬁﬁdl 188 i BT EN b6 ORENET & ansfﬂﬁf @&fgm but is

h ndth invention is not I'imted to an S

shog \Qtﬁﬁ‘n B'ECXF%‘P O%CPIQPIY\Nay for exenplary. purposes
only. [0031] As shovvn in FIG 2A, an STl region 103 is

[@0333t edAs showslIERIG! SA] AYSIT rdQ8n 103 is created in substrate layer 100. A
region 120 rich in positively charged holes is created along the STI sidewalls 115 and
below the S'I'I region 103 when the gate conductive layer 113 is biased by an isolation
voltage Vs, This region 120 is created by providing and using the isolation gate 110,

constructed in accordance with the invention, over the STI region 103.

[0032] In addition to the isolation gate 110, each memory cell 200 contains
memory cell components such as transistors 104, 105 and a capacitive structure, shown
schematically as a capacitors 108, 109. The transistors 104, 105 connect the mcmofy cells
- 200 to an associated wordline, and the capacitors 108, 109 are electrically connected
through the transistors 108, 109 to an associated bit line. The invention is, however, not
limited to the embodiment of the cells 200 shown in FIG. 24. The isolation gate 110 of
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region 120 rich in positively charged holes is created
al ong the STI sidewalls 115 and below the STl region
103 when the gate conductive |ayer 113 is biased by an
isolation voltage VISO This region 120 is created by
provi ding and using the isolation gate 110,
constructed in accordance wth the invention, over the
STl region 103. [0032] In addition to the isolation
ate 110, each nmenory cell 200 contains nenory cel

thisdaysotriem ey deabedofor pro&ﬂﬁﬂ@isﬁhﬁonl&ﬁwcclﬂa'ﬁljﬁ&@mdacévc areas within any
y as a

._capaci tiv t,ructyre, .shown schematica
m%%gcéfi ?16}"2 d.%?%‘,’ Sy Witheothermemary el camfiguraioss.connect
the nenory cells 200 to an associ ated wordline, and

[0033F apaki dpefdtionOthe isbPRiofcBteel i calily C
t hrough t.heplt r gn_si stor sol&g, 11698& tb%&g'nﬂyggggﬁégﬁég‘q%%d
Pofsnial orprishtRasentiabte the isolasine gate, Ascliustrhiediin BHGS.2A 411l 2B, the

) i el l,s 200 shown.in FIG 2A The
PR DB O L9200 HIOURL NEL G A TUE . 1
shéwd bprppiedatad) thias dhepdromtiab i \aRp be Gmgaﬁs%siaﬁé be'egliineUepending

\(/ﬁ]thi n, an integrated circuit device, "such
on

fednctinmyet g gate.oFer ap NMOSiselatipmneas; the aluopmrma oiida is
biabdtBwi j ' ' , lying a . . .
R o D BeflE il B, R o AR efppacon region
128 sotlestthe gatgdile in e JTTIregivn 408.d Al pordritianea? theBfb 28 -50 b€ about
ial,Vliso. r esent he desired applied vol tage
<R bRy 50 GO erhouiL i splihto the aaisrashy df nZMOS
isolarips gar ateteiutillyad, 4 dn ' i | :
e ggl;tg i ve grun_egat [ vgh%géﬁnmﬁv?:%gtcxgﬁﬂgﬁaggg%@g??@}#c;g%?mth°
mgﬁe poug +59-&0 abgyt NEPB IS dypicallp Abeptt+d. 00 k. Blasing; dhtnisolation
at®X108rd leaSied ; it I.ghtly neqgative_.charge, '
B Byles e AREd sbdidn Dettrect Ml SR, gt = el
sepymitdibyttheisolgtiomgdte 010 and berrGpondiggisoRtidd Rgich T0% it Abctrical
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thre§dld voltage so that when the gate is maintained at ground potential, a strong

accumulation layer is c_rcatéd close to the surface of substrate layer 100 beneath the gate
110. For example, a typical field effect transistor in a DRAM Céll, having a silicon dioxidé
dielectric layer, may have a threshold voltage of about 0.5 Volts. Utilizing an aluminum
oxide layer 112 increases the threshold voltage of the isolation gate 110 to approximately
1.3 Volts. Although a higher threshold voltage is not always desired, in the illustrated
embodiment, the higher threshold voltage is beneficial, providing an effective hole

accumulation region 120.



regi on sidewal ls 115, thereby preventing the flow of
negati ve charges across this area. [0034] In the first
preferred enbodi nent of the invention, the al um num
oxide dielectric layer 112 produces a sufficient
negative charge to keep a strong accunul ation |ayer
underneath the isolation gatestack 110 such that the
"gate may be mai ntained at ground potential.
Accordingly, the isolation gate 110 of the present

[0A%&ht i Furthasmareibgldeptht esheltetnviolsbRE6n 8gidd P63 WP Be reduced
t.ai ned at graound potential, a strong

-whthe %gfeis mii ] | > 1
S% AU ROTRHPR B a}@é% used i 3csgrdaprecyigs thetinveption.s Geherelly, Gblation
treB¢HRS hivdtaleb me 110. . For :
cexan‘pl e_,a acbt yﬁfiragéﬁp%l e dquvée‘%g tﬁ?é%squflésrdﬁuﬁnﬁwﬁlm

accpedance wily Hreginvensiohiatiows e mxd ofta tretick108 thavifig lawLﬁh,D BBless than
abé’}ﬂ&% gt hr eshol.d .vol ta&g of about 0.5 Volts. ilizing

an aPu‘éﬁ FiGHAtESHY- 4R SQI, Easesy ths ysp, oF amiselatiomendhymeaythst altogether
elinviahded ethQhffichar Hegdeald ' J

1.3 Volts. At 'ﬁough gﬁ%ﬁ%ﬁt%&gg %ﬁo%@g%?@acg%ﬁaﬁlgxr%fc
formed diectlycsithe substratetsuace I00st r at ed  enbodi ment, t he

hi gher threshold voltage is beneficial, providing an

edfact i refe | ati hon.120.. 7 [003 )
[ Fu rétah er nor g?{gte%of gﬁ% %tjbg‘p f#g%tl a?r% ﬁaiﬁ A3UB, 'g?tg‘&il’crform"d In
accerdgnasrwittotherfmst chbodiahnt efithedentiom isiroe! ddstrirdd Al @ichh0
' ed i .accordange with the invention, Cenerally,
subjelagy eyt ‘fP’é’H&’%@s BFBUANIASOHE, e inpensionTanbe used with an
SOFdestpne s shoWf it FEG O A; Howen@! B} RN BAL irﬁé&j' maini
aqccco,r dance with the i nvent |%¥1£%:}I OWSf%t utg’ghgfc%mmgﬁgmcs
andiqegaziphion il Aesgribrp sliconsnbstBreskmicondutthadesigabout 2000A
alternatively, :in sone cases, the use of an isolation
[003¢MCch ARMhiRkE sabi 8EEhASEH [ .40 E?gl'.h uffici .
['dev?]ce i-sol at isc_)% bei n%@%?%gidggj@%o e %%ymfeﬁ%n.cc%o Eﬂ& 3. Iris
desirabls) thet tha SFAregiortsdi0Fuct rmedin the substrae 190810k 8 Srmation of

h U _ ozl 0036 ferci.ng now to FIGs. 3-7, an .

©ex e?rsp 37 ég’?lé)bs P %’:‘g 45812 EW&’ ffdﬁg?fgf' Bq"ﬁét%f ‘fecﬁa““.&cﬁ?b?h]é}ﬂé@ﬂnﬁd
subsagbdnt ttd) ehef forrBitionrirekl tRittlyiak sbitee /B RGN 105, 16 ihat are
locadescribed, A silicon substrate I'ayer 100 i's provi ded’
ocaed adiagent sheolaten wench03; MRhsrtolasiondeancly d03 sevberotthediby any
sui E@m@&% fuch 3Sb ' . however, far the sake

of si rrpid.?ci ty, y?ﬂe r%?rgrlcﬁéfhﬁod’ %fﬁauarng\(sl)\go%lﬁ ar 8@’&?5 B BFocess.

Aftewpqcbmge@c ticheh & thed filled withubditleatie, f£ b B b @hemical vapor
: dcpc%ﬁ&l ?@V’D) or high density plasma (HDP) deposition of silicon oxide or silicon
dioxide. Next, the filled trench 103 is planarized by a chemical mechanical polishing
(CMP) or etch-back process so that the dielectric remains only in the trench and its top
surface remains level with that of the silicon substrate 100. Source drain regions 106, 107
may be implanted regions using conventional implantation processes. Next, a very thin
gate oxide layer 130 is grown everywhere over the surface of the substrate 100 to actasa

buffer layer.

[0038]  FIG. 4 illustrates a subsequent step in fabricating the memory cell 200. A
layer of aluminum oxide 112 is deposited to a desired thickness over the buffer layer 130.

The deposition of the aluminum oxide layer 112 can be performed by any suitable method



.[0037] An initial stage of fabrication is now
described with reference to FIG 3. It is desirable
that the S11 regions 103 are forned in'the substrate
100 prior to formation of the transistors 104, 105;
and accordingly, it is desired that the isolation gate
110 is fornmed subsequent to the formation of the
under | yi ng source/drain regions 106,107 that are

| ocated adj acent the isolation trench.103. The

ingladingy husmot Limitcd t,@Bemiral vaporf dupbEEoDICVDY, plitiatvdb Ricposition
or'l?&ﬁ?? o ch.as by etching a trench by a (ﬁy ’
AN S6t Y 501 ® ogﬁo?ﬂ ﬁé?aufect Upnisymyexdeis @ highsr-kanaterial Hiang, '
cohventivha pate dxides hemidie | I Soiqf QL. :
Igﬁby a chem calll ﬁl\ﬁlgg%grr 4 Z’Bgﬂglﬁ %cg%;)(dé@ﬁﬁic glrc sppg fffective

exa e,

ox:d% sckapsysda fhe c(qqmil)letiqtmbbgm\/% cil d%mfm bia0g88iiihcs depositing a
. i e X e le renc IS

thigker k2 Ao ‘g’ékg"f‘aﬁ%m%& Feesdiring PTG i ghicknewmpross a

largyy weftc HEloathickpess 06 85 dh@ninhal ot derigi 8 ggxg: r %gpgeﬂ tQJSabPut 150

only in the trench _and its top surf eve
Anﬁfrlf%“st’R‘a‘tfcrb'?lyglﬂ%'léﬁlm‘ﬁogﬂbstrate 100. Source drain

regions 106, 107 nmy be inplanted regions using _

[0039ent iFDGAS shoW ALmALLGR IREPEEPES:s &Y@é&‘vu\yg;regi?%%d e e

gate oxjide layer 130 is grown everywhere o

alugyinym egide fayembl 5 | Afsermatternir@y) theacoadiictas layer 108 & ®dcated over the
subsequent step in

: O3Bk 4 il ust es
qu‘ag%'? Frg%%hu g t—ﬂlj‘gc cﬁé‘ﬁ%ﬁ)‘ ey 1By e 2y 4y offongiciaf wagehin
conygatitmall ga2e stsuctpg At @cbréferaBlydBehd sk thbk SRS the! fer
tmnkgl%{of er | é‘?r]fggf The deposition of the alumnum
oxXI & 1“‘53 ’ dhmmsgoseedll200ed by any suitabl e
nmethod 8 including, but not limted to, chemi cal
[9e4sdr _dhpheatberunddod BAaRSRUARL on JERASA b0 dictOric 117
O‘IT c || %1345{: deposi-tion. Because dl'um num oxide T3 i
maﬂt"’g [Eesedrpyeethealumnum oxidsloweniid beforeht eondictieslaye 113 is
depbliicaKfrshbi ' Jutildi.zed.t r.Qui de the sane
Cpef.fcg’c?i s\t}!‘é‘IJVJl (EJ%(IP gg{&hi c naggl giogd 4‘?2{‘:%% a%%ﬂ\iérﬂ‘}ymny D
gatccféplpc.mrrlmcbxdi:g, bdvaot lageal s, 5 km@ola %&a@@igyérn @ik chb RogdtRfive
re.process _control by reducing variation -
layclﬁ %igtﬁ{sna?ﬁﬁggﬂgg% ctric Ta¥es 117 i peptgmmetlfpredepositenty iarkhessa
wheof thiclpatedl 10 fa/Be 4nde. | r . ahout L.
d abou?afltgg Angst rpir?gig g‘?ié?%eckggﬁg@%%é%uﬁ tﬁﬁcsquglgﬁg& the
PPUERIRN! the &st diclenwicdayar fou tahugariswof oklzey erandstdrs1110a] 105on the

array eIf86 th¥ ﬁ_iel'cc&?tggic‘tlc}iﬁci 19\4%1114 5.?0 be selectively deposited where the
gatestacks for the transistors 104, 105 are to be formed. a

[0041]  FIG. 6 shows the next step in fdrming the isolation gate 110, with reference
back to the memory cell 200 ;ftcr completion of the steps shown in FIG. 5. A dielectric
layer 114 is selectively deposited over the conductive layer 113. The dielectric layer 114
can be any suitable gate insulating layer compatible w1th the other layers of the gatestack,
and may be for example, a nitride or an oxide. The dielectric layer is pattern-deposited over
the electrode layer 113.



al um num oxi de layer 112. After patterning, the

conductive layer 113 is | ocated over the isolation

trench 103. The conductive |layer 113 nay be any type

of conductor used in conventional gate structures,

and is preferably formed of the sane material as the

other transistor gates 104, 105 of the nenory cel

200. [0Q40] It should be understood that

alternatively, an additional gate dielectric 117 may

(0049 POSEIEY BYGH thal eI BA FIO i BXGEd HR P LESle

the conductive layer 113 1s deposited, as s
ctabagt, b Asing hinmskaodir ttlna)gmd:staztk aleco eich maglemmlﬂﬂ omay me

ek QB S B caRSerie ahd i layepto k15 rgt 194, respectively.
Tlﬁﬂﬂiﬂlh{ﬂétbs\/ﬁc isoRYiBA g&t]:%tack |M§ EQQIaEhQ Elaéwﬂls ghe ‘}ﬁeﬁ] He formed on

| ayer 117 is patterned deposit only over 't area
cithprareaghidapfithe bolptipr gate Staek 110.n8idewatls 13 1 staybedfomhali dfoxide,

mt?ﬁ@%r%?‘g{g Fgﬁ&gﬁﬁgs atﬂhg th%eaédeposml on of the first

€l ect ayer of other transistors
104, 105 on the array. If so, the dielectric nmaterial
[ﬂ943hou|<ébmtmnbbpme¢sang stepd mayithen bk cadicibat & wmeplcte

s for t anS|stors 10 105 are to
forft &’fdb“zfﬁw efiE. TP BRtnec i ibkncs i fhe crempim G¢s 200 of
FIGhm,l @@kﬁbrsomf;.g OB cakilb fovnbd usif] £5,2RGSble B §d e

mempry cell 200 after conpletion of t he steps shown & n

COIF’IC@OIEI s¥e @Kide layes; & 8111&91@ dioxitls, inghe gatestadky.eTle transistor

S G 5 Tl P i e,
107 .nTolthe exnent Ifaylbh: tha:rmﬂﬂludiﬂve aid td&oﬁd’l gdicRthRNayleRYsFltBe fotcsmcks of

o BRIl RS B S ChEPL AL B S
gate\IQO IﬂsBeth@sl 18§ iFe iRt e RY Alimintsh oRdl EQ?@&HV@{;{%&Zd SR UWRussed

téhat the al um num oxide 112 is etc
dsfergpeecto HGe Raastsoomys igisi @gomcdnﬁbkn,cwaduddve lagat Eis3 Ak

112
kBB T ATV e UL S 28R
alsol dsfpartred sipeisblaticn] gatestatki CapRitplsl08s 10N 8 |f§1%c?tdsﬁi§da9@tsﬁtablc

éﬁ ck ,110. Ilnsyl ating 3|demalls 111 may be forned oOn

‘ﬁﬁé‘?‘ “E?rd“ééftcﬂﬂ%‘i%’é‘cﬁ’rz then pssesiased bif liggpe tha mereonyjagray 201

(FIGL dBY&Hrbigehlchd taRYstHS 102 IRd of oxi de nitride, or any
other suitable insulatihg naterial. o

[0044] The 1solat10n. gate 110 as just described may be implemented in memory cell
arrays using a wide yaricty of transistor and capacitor configurations. In addition, the -
invention may be utilized to. provide isolation for very high dcnsitf memory cells, such as in
6F or 4F cells as discussed abovc This invention is in no way limited to a specific design

of the memory cell.

[0045]  FIG. 8 illustrates a second embodiment of the invention. Here, the active
regions of two memory cells 300 are separated by a trench isolation rcgidn 303 that utilizes
aluminum oxide as a thin lining 304 within an isolation trench. The trench may be formed
by anisotrppic etching, or any other suitable method, to a depth of about 1,000 to about
4,000 Angstroms. The aluminum oxide layer 304 is deposited to line the trcﬁch. The

10



[ 0043] Conventional processing steps nmay then be

carried out to conplete formation of the nenory

cells. For instance, with reference to the exenplary
cells 200 of FIG 2A, transistors 104, 105 can be

formed using any suitable nethod and using

conventional gate oxide |layer, e.g., silicon. dioxide,

in the gatestacks. The transistor gatestacks are

| ocat ed above and electrically connected to the source
aleminium oxdé mag bd depositdDdver A dnfiee RXeNGf the atiskhi@ 301 RS insure
thcoti]‘duigltiv and second dielectric layers of the

YALE S5 HREs T betirm of thedreaelars comad. Chemisalvaper dispositidn,
l&tnatvh pey i an. of i.solation.
D G pptiofor iy S WELPR bl kbl RdebBi e
alunginy e exédd kneiry30dtto hehickmess ofdbewt Bsm@chbowtt 500 AEErORRCSreferably
ab&?t%de (ZO as soonfgs it is depo?lt_ed. Then, )

Qutofl, 3 1 APEyoms, fferpagivelyasniiable hightkgdielectriq mategial sush as
allﬁﬁh&ﬁltﬂiﬂ-&ic)brdﬂ%ﬁl%&ﬂﬁw&?%ﬁ(ﬁ#n %) BAS hiad BE udB4nstd-Aof the

gatestack and also as pa e rsof ation
ﬂ“@‘ﬂ?@@t%&d&- Capacitors 108, 109 are formed using any
suitable nethod and are electrically connected to an

38T at i derdid €Y 3 .array. 201 . (Fl 2B

hr o o e bath A oA B RGO iPRNeoia od Gechepn 302
Ang spiga el@iclislstrijc wsterthb sy bb eskdyivy gia@nﬂwc_nhe&eﬁt}lﬁdnibe filled with.
a1 rv..cel arrgys using. a w evarlety_o {ransi st or
S oK 051G SaHf iR iscF Aeesmiider e, (Fhs catire substrae
301 inviaiatioed, FeioWiRg bdeds! i To\%, \ L,@&,]!'%,%m,,{, {‘EE oxi

%2’\43 hi gh de_ngi t%/ m%ﬁ&gﬁgeﬁg?gﬁ%ggn oi?l xide
0%drima thesugfase ofithie substrate 301 TiGonvéntipeal processing stepsrate thay used to

WRe! REGIf] sign .. of. the menory cel
Bl oo SRE by S 0o o GA PR FOB309 and
transispers 80,131 IHerdsgtht hremoiyicelb clemedts @ngeséd.t wo nmenory

cells 300 are separated by a trench isolation region

t hate Wil | | uni xi d thin Lining 304
(80T 17 Sislas 50 B rpe Rty el D0 Hinchtord R i ko TG, 24,
thebyeraotysells 300 e BbREITE:a I9EIRBYAOBEIaEH L3RS 03 @B ing

b, 2 degt h of about ‘1,000 to about 4,000 Angstrons.
uRfpum, OXIHE A it ef )4 wilbpipimize degrysicntldakiage hirng theegion

303, kB&EbY beth® isbaal Yo g;gﬁp i de [ggy osited over
t he gﬁzicre 1ssu'ng%e 8'? t ez_)(flstggs ra(l)f}?eg to i nsure
at. the _side walls and bottomof the trench are
[ ed. Lissehs gmmndedhgate §1@ bewn imRIG. 2A), the trench isolation region

303 of the second cmbodi_mcnt is in no way limited to the design or configurations of the

[ 0

3
co

memory cell 300. The trench isolation region 303 constructed in accordance with the
present invention may be utilized to isolate active areas between any adjacent memory cells,

without being limited to a specific configuration.

[0049] It should be appreciated that the isolation region provided by the first and
second embodiments of the invention may also be used in conjunction with eachother and
with other isolation structures and techniques. For example, the isolation gatestack 110

may be constructed, as described above, over an isolation trench region 303 having an
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pl asma vapor deposition, or any other suitable

techni que may be used to deposit the alum num oxide

| ayer 304 to a thickness of about 30 to about 500
Angstrons, preferably about 50 to 100 Angstrons.
Alternatively, a suitable high-k dielectric material,

such as alumnumnitride or other silicon-rich

al um num oxi des, may be used instead of the al um num
alpxi_de. [0046] Subsequently, a dielectric material 305
Pmingaposide bokri Theligvchtion 6 4RBdNARed wdBiRY A& Rolation
te elec%rlc mat erjal nmay be used, for exanple, e

MERH MUACBerTselly dat 4 mat dessriibaddodetiildcicte, sil i con

nitride, oxide-nitride, or oxide-nitride-oxide. The

€0050]e SBIGY Hhrarcdh chmph 10 LEIPYiNg excess
ddi el ict ric material 305&3@ Fécgszg%\?wte %W%ﬂﬁ? tgmemory
:gg-?l;s Pga wqwa;% %wtaacz_élmfﬂmt Sme' l?’ ﬁgﬁ m]oe r 3tOg isolated as
d ¥&0bRN rocessing steps ar us

conpl et%&f OrSRrOCESIng: syptem %@rfa%d@anr:,or MREE priicasgors 901 coupled

tofedobbaut0401A aRpR%) IS s ey thEBRLS! é’({sgﬁgl s

311.and other nory cell el enent esir
‘°§P]1m* ?%&%f% %%Or%% progesiing 520 906 map frihdelivmEpMinidinory

hEeLRrEIEE . . th r ll.§ 30.0 are
s ol at ed %’Iﬁgﬁﬁ?@%%?‘%‘é’gﬁ‘ﬁgsggﬁ}é&%gt i01f RepPysorgealler 902 and
the primiry ibig bridge S0 mny becinBeprasd a 4 G816 Hedide W, 304 Wi | |

m nim ze the current | eakage across the region 303,

by -het | solattn ctive areas of the nmenory

[f((:)g Igllt:F 30 (Sﬁl%[ng%ﬁ%‘#’ CEP‘E%ﬁclr %89& Wé‘a{cs &9 énq epmpshmemoiyrbuses

90F Bactomymotyties bt @pafindrsety @bnBBndRIHEH) ngtgéO}'%fJg‘téldé ﬁﬁcagsﬁonc

: econd.e dinent, is in no way limted. desi
meg r°%¥: g"n TP £PPBHng Bre improvedrisplation cegion BORcordee tidNes

invesivnatAlemm9ay OR ted jn accordance wth '
he present ?nvgﬁﬁ%lﬁgﬁg%{%g tﬁ? HCW@GC‘EW“]%% 0% way be omitted
N MLy somperamivedirectiyyouptidaoitle GFRBRE roc8lshS.901. The

i ' ' imted to a specific configuration.
e S HRoREAR 08 Ry e sistaly 2 b mempmen il oThomerory
comRegienn 908 avdydatudyode rhért R0y SECARMoCTROUIEN o)

e ' ’

f t in ti.on may al so_be us I'n conj unc
:‘:dgé?é’ﬁg‘fcﬁ’éf’ ggiﬁ:fa?lgb& B @mﬁsumﬁgmpmﬁown; The mmrﬁ&ng@girgoz may
Isot iRCidahId &5 CBEH?%%PE e isol.ation_gatestac
my .b'g const ructed, gsﬁ’eg‘g? Faﬁga“&ms’gng §khe only cache
memQry|ip theprogesting systeey| Aleertdi¥elppoth8Odedites, Yor example, processors 901

may also include cache memories, which may form a cache hicraréhy with cache memory

905. If the processing system 900 include peripherals or controllers which are bus masters
| or which support direct memory access (DMA), the memory controller 902 may
implement a cache coherency protocol. If the memory controller 902 is coupled to a
plurality of memory buses 907, each memory bus 907 maj be operated in parallel, or
diﬂ'grcnt address ranges may be mapped to different memory buses 907.

[0052]  The primary bus bridge 903 is coupled to at least one pcriphcfal_ bus 910.
: Vanous devices, such as peripherals or additional bus bridges may be coupled to the
peripheral bus 910. These devices may include a storage controller 911, an miscellaneous

I/0O device 914, a sccondary bus bridge 915, a multimedia processor 918, and an legacy

12



al um num oxi de liner. The invention can al so be

conbi ned with other known isolation techniques for
menory cells that are not described in detail herein.
[0050] FIG 9 illustrates an exenplary processing
system 900 that utilizes a nenory device 840
containing an array 201 of DRAM nenory cells 200 or

300 isolated as described above. The processing
system 900 i ncludes one or nore processors 901 coupl ed

devige intérficaP2mUThO Primary IR WaEYe S09 HnhP S0P BheDr more special
coupl ed 't he | ocal ‘bus

rimpry bus, bridge 903 are al so
P"&?ﬁ%ﬁﬁéﬁfﬁm g 18 pPesand oomputpr, ifordxaniplenthetspediat purpose
¥b 83560k ltiple primary bu
P_obr i dges. g%g{ &gl'lh% rrerr%? %cgg%/f F‘%(F’% P%%? C&ﬁa“:% performance
vidsp icardrty theprobessidg eysB@i390®y be i ntegrated as a single

devi ce 906. [0051] The nenory controller 902 is al so
buses 907. Each nenory

ed ne_or nore nor
[ggg?jac c é%f%sf °Fﬁo?°§“8g?ﬁ%ﬁ~eﬁ%é“9®‘§ Or{RPIEHterAgs deyisesn?1 3, via a
stokagadiis O1Z, to MePeriphdRY beeo 1Y jjoi i ed:
b Iﬂ?’géft ion ?egi on in acqor?g%gggiv%]?nlattﬁgﬁbﬁg\%n |°é)q‘yncf 28 may
c fyaler 3nd starage devigss P13 mey by §€8hylistsh AherIftar device 914 may
" be &8 ¥okd : 4t nd the nenpr
i npon efi r?t% [;P }g‘%ae?ﬁl ;}&gn ch%}“Eé%f/t:bo as‘ﬁ% %\r‘i anc %T loedl axcgmgtwork

inteyfaee, stitheas anditberpecanhoTRE a8y bRYbridge ray BRI AR fuce
.conmponents 908 may

. a, penory. nodul e, The nmenory
adﬁt%]%x}ab gcgwcgf]éa BPOtﬁﬁ'? us£9 $he profesting gvteat SFgGEampley the secondary
busebtinlgp neay behd und@fhl seANFHor e LGt -

£anf | uryat i on menory. ﬂ?ﬁﬁ%ﬁ?@%@ﬁﬁ%ﬁ tg?'gggi UpR devices
N7 %é PERsspInEsystemP (a chhe mutimegia @odcessbh218 ARGe a sound card,
 viAESR Y, only cache . nmenmpry in the
: Vlpr 0 .c.(ie’ gjsﬂ? %g'd’gr satng %tﬁ%l%’pec of, é?c-l%fféf"ﬁrfa‘fﬁ’ g’g'f‘%d’é‘%}’l be qogpled to
oncegddmghel,-dcp:cmﬁ}msls ay spefiidds 919ayIhalleacy d&hdd %CH?&I'E%O is uigl:d to
. Whi ¢ cache

' rie h may forma cache hierarchy wt
c@ﬁg% G5, o expmple, pidersidedkeybgardeandioie tocha gmcessing
systgargiopheral s or controllers which are bus nmasters or
whi ch support direct nenory access (DVA), the nenory.
902 may i npl enent a cache coherency

L9533 . oflE proce e mamom P00 Gietwsid o1 FBES = saonpkaply
oA 7, 907
prod sl yirkih At WERR e BYSRRING 0 WRET RIS L lirtatepon

proqwg}ygchqqpqygﬁcspg:gﬂygﬁeﬂﬂgfgr g eyl ;Jlﬁb%ﬁf cSi utff,gﬁ)c??;ls a
nar us .ori.age, S coupl e 0 a east one
pcrsggg icgrhéutc Xrbﬁg_rogrfa_uo ,1t's ould be rccog’:z)ﬁzcd that well known modifications

ra
-can be made to configure the processing system 900 to become more suitable for use in a

variety of appﬁcations. For example, many electronic devices which require processing may
be implemented using a simpler architecture which relies on a CPU 901 coupled to
memory components 908 and /or mcmbry elements 200. The modifications may include,
for example, elimination of unnecessary components, addition of specialized devices or

circuits, and/or integration of a plurality of devices. |

- [0055]  The description and drawings presented above illustrate only a few of the
many embodiments which achieve the features and advantages of the present invention.

Modification and substitutions to specific process conditions and structures can be made

’ \
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Vari ous devices, such as peripherals or additional bus
bri dges may be coupled to the peripheral bus 910.
These devices may include a storage controller 911, an
m scel | aneous 1/0O device 914, a secondary bus bridge
915, a multinmedi a processor 918, and an | egacy 12
device interface 920. The primary bus bridge 903 nay
al so coupled to one or nore special purpose high
speed ports 922. In a personal conputer, for exanple,

et sloparting frpn the Sgirit BRI dco | erat e
u“mngghhcs Po% Gﬁ?f used To cougﬁg&g%wé% 5, pf ﬁﬁﬁ@bﬂm
o B 50t do O copridepedns 1é@me1|gmsgdsb}euhb %@gomgef&%hpﬂ-&?and

aha <SQup one nore storage

dev?cest%%%lyrlg#g&gb}p SRyt aP@E‘Q‘?CdtWPre peri pher al
bus 910. For exanple, the storage controller 911 may
be a SCSI controller and storage devices 913 may be
SCSI discs. The 1/0O device 914 may be any sort of
peri pheral. For exanple, the 1/0O device 914 may be an
| ocal area network interface, such as an Ethernet
card. The secondary bus bridge nay be used to .
interface additional devices via another bus to the
processi ng system For exanple, the secondary bus
“bridge may be an universal serial por t (USB)
control l er used to couple USB devices 917 via to the
processi ng system 900. The nulti media processor 918
may be a sound card, a video capture card, or any
other type of nmedia interface, which may al so be
coupled to one additional devices such as speakers
919. The | egacy device interface 920 is used to
coupl e | egacy devices, for exanple, older styled
keyboards and mce, to the processing system 900.
[ 0054] The processing system 900 illustrated in FIG 9
is only an exenplary processing systemw th which the
i nvention may be used. Wiile FIG 9 illustrates a
processing architecture especially suitable for a
‘general purpose conmputer, such as a -personal computer
or a workstation, it should be recognized that well
known nodi fi cations can be nmade to configure the
processi ng system 900 to becone nore suitable for use
in a variety of applications. For exanple, many
el ectroni.c devices which require processing may
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be i npl emented using a sinpler architecture which
relies on a CPU 901 coupled to nenory conponents 908
and/ or nmenory el ements 200. The nodifications may
include, for exanple, elimnation of unnecessary
conmponents, addition of specialized devices or
circuits, and/or integration of a plurality of
devi ces. [0055] The description and draw ngs presented
above illustrate only a few of the many enbodi nents
whi ch achi eve the features ggﬂg dvant ages of the
present inventijon. Modi i€ and substitutions to
specific process conditions and structures can be made
13 wi t Woat is diajpadd ds mgwfand dedided t6 be Etdtcé&ljb)?’ CORGs Phrehf6F the
Uﬁgf nL i nvention. Accordingly, the invention is not
EYf¥si dered - as being limted by the foregoing
description and drawi ngs, but is only limted by the
scopel.of A ieehRPHEHESH j . at is
cl ai med as new and de%?%ggﬂ?%mééngég%%%%gghby Letters
Pat ent dPmpsingUnited States is: 1. A nethod of
formng a nmenory array, said nmethod conprising: :

form ng Bekin Lgh' , |1 s over a substrate,
each cell o5e r‘%rgjl}éf‘;g?%ﬂgﬁﬁggé%épg Sresd sl 8?%a°,°hand
f or ¢AmRRyisg dt dmbtadnieantiveagdapmndidj acent to and between
said active areas of two adjacent nenory cells, said

i sol ati £0i 0 rising.a |ayer, of alum num

oxi de. g&rﬁr‘ﬁg aRrr%f) %ggg A %’ﬁﬁ“ﬁt togRd betrenshd agivep of

f orareas@f awo adjs@huniedBry @03, Qild 4RMROh $ES0h 06hAGnPa =
trqnch @ sai d suhstrate and lining said trench w th
sai@mfgt PO PYAE-num oxi de. 3. The nethod of claim
1, wherein the step of form ng an | _ .

2. The method of claim 1, wherein the step of forming an
 isolation region comprises forming a trench in said substrate -

) and lmmg said trench with said layer of ahim'mum oxide.

3. The method of claim 1, wherein the step of formingan
isolation region comprises forming a trench in said substrate
- and forming a gate above the trench, said gate compri'sixig said -

layer of aluminum oxide.
4. A method of forming a memory cell comprising:
forming a plurality of active areas in a substrate;

forming a trench region in said substrate and located between

adjacent active areas;
filling said trench region with an insulating material; and

providing a layer of aluminum oxide over said trench region to

form an isolation region.
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i sol ation region conprises formng a trench in said
substrate and form ng a gate above the trench, said
gate conprising said |ayer of alum numoxide. 4. A
met hod of forming a nmenory cell conprising: formng a
plurality of active areas in a substrate; formng a
trench region in said substrate and | ocated between
adj acent active areas; filling said trench region with
an insulating naterial; and providing a layer of

al uni sumahﬁaadw&fda‘iﬁ"id%ﬁ&%ﬂa 0639 O?quL'gd,mr%ﬁ Y%O fein

isolation region. 15 S
t he st epalsmipieeikide agmpriseseposinihg an lalumiftmn dxidedim

conpri se cg‘?ch 3"%‘&%‘8@ ?.lgtsa{)umtnum oxide film over the

surface oOf sal SRS The met hod of clai m 5,
wherein said alum numoxide filmhas a thickness of

about 68 O’I‘h@mﬁmdtofkaﬁn/s(l@rﬁéx{:ﬁm&d afumiffig & s 106
claimb5, urther conpnsn\r;g the step of etching said

al um nun? BYgkgess of pbeus Bartp whetd 20,dngstromsr a sel ect ed

area over said trench region. 8 The nethod of claim

7, furt HBlie methodioTichfh & hﬁnﬂ:@&r&}fmm%%ﬁ@ %&eﬁ #}P%dﬂng 9.

conductive | ayer over said al umnum oxi
The net I8l risng oxids filievelyshecomppt Smupeleed ateap of

deposi ti atl ng. layer conprising a nitride
over sald(}g congr c?” %IoPayer 10.- The method of claim
5, wherein the step of depositing an al um num oxi de
fi | m&onhcimethod of claim 7, further comprising the step of

depositing a conductive layer over sald alummum oxide film,

9. The method of claim 8, fu'rthcr tomprising the step of
depositing an insulating layer comprising a nitride over said

conductive layer.

10. The method of claim 5, wherein the step of depositing an

alumix_mm oxidc film comprises:

depositing a thm buffer laycr over a top surface of said
_substrate; and

depositing said-alqminum oxide film over said thin buffer layer.

11. The method of claim 10, wherein the step of depositing an
aluminum oxide film comprises petforming a chemical vapor

deposition process (CVD) to form said aluminum oxide film.

12. The method of claim 11, further comprising the step of

providing a conductive layer over said aluminum oxide film.

13. The method of claim 12, further comprising the step of

depositing an insulating layer over said conductive layer to
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depositing a thin buffer |ayer over a top surface of
said substrate; and depositing said al um num oxi de
filmover said thin buffer layer. 11. The nethod of
clai m 10, wherein the step of depositing an al um num
oxide filmconprises performng a chem cal vapor
deposition process (CVD) to form said al um num oxi de
film 12. The method of claim 11, further conprising
the step of providing a conductive Iayer over said

al um numpex L Eofahbﬂkhtc;tg%ké Cftaﬁqgs % 12,

further conprising ep05|
i nsul at |cnglplr1m,semcwfemtﬂdc€hcbﬂmdhminwﬁdé ayer to 16
forman i sol ati on gatestack, wherein said insulating

| a tride .and al um num oxi de.
& T4, HRRLRES PO %%értﬂ%wn&fmmmfs? g the
st ep of erchimyVaittalSindrPbude M veNwErd dxkePramaEyier e

except under the —area where said isolation gatestack
is for wé&a%chmmﬁt@tackhsafbmm wherein said
conductive | ayer conprises one of ponS|I|con

pol y¥sTi Sihe, Ml 2 /i
pol y/-CoSi Z%ﬁg&%él y/ |\/b153I g@a&nvy}ﬁf %’la%owgl sol ati ng

active &?I@asscéf)naOﬁmtmlyon,qbdly/éﬁS@,)polwﬁﬁml si ng:
provi di 9.‘7‘&3 y ach, ne cell of
said ar pgl)}' O':ZS?HPQ?YM E'yégog daegf;}%sézr ea and an

i solation gate conprising a |ayer of al um num oxi de,
sai dl6. gdtmcthdd of Bohtis@adivabread sfashebf RLhie ar ea;

connectin saldlsolatlon gatetoatermnal for
recei vi ﬁ rising
prov1dmg a memory cell array, each memory cell of sa1d array

comprising at least one active area and an isolation gate

comprising a layer of aluminum oxide, said gate adjacent said at

least one active area;

connecting said isolation gate to a términal for receiving a

voltage potential; and

applying the potential to said isolation gate through said

terminal.

17. The method of claim 16, whcrcm said apphcd potcnual is

negative,

18. The method of claim 17, wherein said applied potential is in
the range of about -50 to about -400 mV.

19. The method of claim 16, wherein said applied potential dnvcs

said gate to ground.
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vol tage potential; and applying the potential to said
isolation gate through said termnal. 17. The nethod
of claim 16, wherein said applied potential is
negative. 18. The nethod of claim17, wherein said
applied potential is in the range of about -50 to
about -400 nV. 19. The nethod of claim 16, wherein
said applied potential drives said gate to ground. 17
20. A nethod of form ng an isolation regron bet ween

act i3 & ARE0IVT FEmIRER ¥olhfbs ¢ idiferw | £ &r@&d

conprising: providing a menory array avrng a
pl uralitop WC@@t}’O@@aaﬂeagdmcmhmmsmgsubst rate,;
etching a shallow trench in the substrate bet ween two

rench B Rn ¥ Byl Sl Mt s TSP ibthnoa of

trench wth um oxi
¢l dormabon akehseate; sai d trench is etched to a depth of
about 1000 to about 4000 Angstroms 22. The net hod of

claim 2 o' g said trench

{,
“conpri ses r?osra]FWr c%ﬁ%t}ﬁrﬂﬁ ?ﬂbé‘%]tlag Hrer trpadiasegbnal | s

andctiteodréas BF gid dddy; hiench and over the substrate
surface. 23. The nmet hod of claim 22, wherein the step

of |ini sail, nch rises a naskrng step to
sel ecti g&“?sﬂ fﬁ} F”él @Hdedarde | ayer. 24.

The net hod of cI aim 22, further conprising the step of
. 21. The method of claim 20 wherein said’ trench is ctchcd toa

depth of about 1000 to about 4000 Angstroms

22, The method of claim 20, wherein the stcp of lining said trench
comprises depositing aluminum oxide over the sidewalls and

bottom of the trench and over the substrate surface,

23. The method of claim 22, wherein the step of lining said trench
compriscs a masking step to selectively deposit said aluminum

- oxide layer.

24. The method of claim 22, further comprising the step of -
planarizing the substrate surface to remove excess aluminum
oxide from the substrate surface while leaving the aluminum

oxide in said trench.

25. The method of claim 22, wherein said aluminum oxide layer
has a thickness of about 30 to about 500 Angstroms.

26. The method of claim 25, wherein said alutmnum oxide layer
has a thickness of about 50 to about 100 Angstroms.

27. The method of claim 22, further comprising the stcp of filling
‘said lined trench with a dielectric material.
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pl anarizing the substrate surface to renobve excess

al um num oxide fromthe substrate surface while

| eaving the alum num oxide in said trench. 25. The
met hod of claim 22, wherein said alum num oxi de | ayer
has a thickness of about 30 to about 500 Angstrons.
26. The nethod of claim?25, wherein said alum num

oxi de layer has a thickness of about 50 to about 100
Angstronms. 27. The nethod of claim 22, further
conpe8si Agndntdty SélPRrd cofdphikihpd said Iined trench with
a dielectric material. 1§ 28" A nenory cell array
conpri si ng; plurality of menory cells forned on a
substr at aegho}f?g%%ﬁfh@m%cfﬂ&rfgmhd PR @ subsweteand beingumms; a

pl Ui@iﬂgk?lhﬁf)rm&ldéb‘ﬁ%?_g;em rically connected to the

rows; a plurality o lines electrically connected
to the colums; wherein each nenory cell conprises:
at | east? Maaliscfeasdlineslectsitally chonectahioadit kdves; sai d

cell to a respective wordline; at |east one capacitor

el ectri ; Qugh sai d at east one
access tql ?‘%%P@:Hg r%ﬁtq%lgsgd‘tr:%sm Cf ?’Qf’eccfﬁattol %@i“‘&ﬁﬁ an
isolation region |ocated adjacent said at |east one
capaci tdﬁ‘h,cr@aiﬂti:hirsuhuyicdhcamgﬁsw conprising a |layer of
al um num oxide. 29. The nenory cell array of claim

28, wherei R §aiq i tion region is a trench in said
substrate arﬁgaftg) nclt::égéa Itléa%‘(% tof g‘%rﬁoﬂﬂccgngﬁﬂfiégftoa
accumuespecave wardlingy sur roundi ng sai d trench. :

at least one capacitor electrically connected though said at

least one access transistor to a respective bit line; and

an isolation region located adjacent said at least one
capacitor, said isolation region comprising a layer of aluminum

oxide.

29. The memory cell array of claim 28, wherein said isolation
region is a trench in said substrate and is capable of forminga

hole accumulation region surrounding said trench.

30. The memory cell array of claim 29, wherein said. aluminum

layer comprises a liner of said trench formed in said substrate.

31. 'I‘hc memory cell array of claim 28, wherein said isolation

region comprises:
a trench formed in said substrate; and

a gatestack located over said trench, wherein said gatestack |

comprises said layer of aluminum oxide.
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30. The nenory cell array of claim?29, wherein said

al um num | ayer conprises a liner of said trench
formed in said substrate. 31. The nenory cell array
of claim 28, wherein said isolation region conprises:
a trench forned in said substrate; and a gatestack

| ocated over said trench, wherein said gatestack
conprises said |ayer of alum num oxide. 19 32. The
menory cell array of cell 31 wherein said isolation

regi 62, The ool @llQkraf 6f #lIBY whedGh %&%}éﬁ‘ﬁh i
region surrounding said trench. 33. The nenory cell

array ofis €3pablof formipga bola agalndﬂmlayglpa sarrbigyling
density Nalyf access nenory (DRAM array. 34. A
menory ce conprising: a substrate; a capacitive
structure formed over said substrate; an access

t r and3.stBhe mhomomyd-charrhyafidlaip®8) ivhkicin @il riyds SHRSL r at e
and ele‘%glcq%méwlconnected to:@ﬁ%ﬁ capacitive

st ruct ure™S; G AEEIHBCBTHA #FAY-si ng a | ayer of
al um num oxide fornmed over a top surface of said
subs34.atfe mearpetll isiaf: | east one active area of
sai d substrate. 35. The nmenory cell of claim 34,
wherein thg cell is a DRAMcell. 36. The nenory cel

of clai M8 4fHerein the cell is a 6F2 DRAM cell. 37.
The nmenory cell of claim 34, wherein said isolation

gate |Sadap@&tvedm¢¢efcfanﬁémhsaﬁ&gwaﬁa&0r med in said
substrat e.

an access transistor formed at least partially on said substrate

and electrically connected to said capacitive structure; and

an isolation gate comprising a layer of aluminum oxide formed
over a top surface of said substrate and adjacent at least one active

area of said substrate.
35. The memory cell of claim 34, wherein the cell is a DRAM cell.

36. 'The memory cell of claim 35, wherein the cell is 2 6F* DRAM
cell. ' |

37. The memory cell of claim 34, wherein said isolation gate is

located over a trench region formed in said substrate.

. 38. The memory cell of claim 34, wherein said isolation gate
ﬁthhcr'_compriscs a conductive layer deposited over said

aluminum oxide layer.
39. A memory cell comprising:

a substrate;
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38. The nenory cell of claim 34, wherein said
isolation gate further conprises a conductive |ayer
deposited over said alum num oxide |ayer. 39. A
menory cell conprising: a substrate; 20 an active
area in said substrate; a capacitive structure forned
over said substrate and electrically connected to the
active area; an access transistor electrically
connected to said capacitive structure; and a trench
iSOlatiQﬁaaﬁghﬁﬁiﬁ@ﬁﬂaﬂnbﬂm§aid substrate adj acent the
active area, wherein said trench regionis lined with
a thin layer, of alum num oxide, 40. The nenory cell

of cl ai MCARRCitipareitirefarmardaevsesid ubsiwar end electzicallyn
NMOS t s ARSdted & the ddtive Wp&. Menory cel | of cl ai m 39,
wherein the trench isolation region further conprises
a dielectric insulating material. 42. The nmenory cel
of cl ai AR3Gess\waasistion elsetiridally|comattad torshideapdcitiver is in
cont ac, | e sidewal s of the isolation trench.
43. Tﬁ%mﬁgﬁgfégcell of claim39, wherein said trench
isolation region is |located adjacent said capacitive
st r uct uaerenchdidolatbon regicegbahainGhidGubstraseidjiyncbk |
conprisi.ng: a,substrate; .a capacjtqr .forned over an
Act i veuyeAred, whergingsaid geichfegion éﬁlmﬁg@é@sa thinglagsrof or

el ect rihGaRinhih &edected to said capacitor; and

40. The memory cell of claim 39, wherein said access transistor is
an NMOS transistor.

41. The memory cell of claim 39, wherein the trench isolation

region further comprises a dielectric insulating matcrial.

42. The memory cell of claim 39, wherein said aluminum oxide

layer is in contact with the sidewalls of the isolation trench.

43. The memory cell c;_f claim 39, wherein said trench isolation

region is located adjacent said capacitive structure.
44. Anintegrated circuit memory cell comprising;:
a substratc;_
a capacitor formed over an active arca in said éubstratc;
an access transistor electrically connected to said capacitor; and

an isolation region comprising a layer of aluminum oxide and a

trench region, said isolation region formed adjacent the active area.
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”

~doped regions. 50. The integra

an isolation region conprising a |layer of alum num
oxide and a trench region, said isolation region
formed adjacent the active area. 21 45. The integrated
circuit nmenory cell of claimd44, wherein said

i solation region further conprises a gatestack
conprising said alum num oxide |ayer. 46. The
integrated circuit nmenory cell of claim45, wherein
sai d gafeslack I s adapted for connection to a

t er nfiral MioPtosEted Gram memenyictlhgbelgiot 4 titatein did  The

I nt egr at; Inf e b ry_cell of claimd46, wherein
sai d gé?%???ﬁﬁg?éﬁgggﬁé RS 8 83413k FpRIIngesgidon.

48. The alumiggmatedt layercui t menory cel | of claim 47
further conprising source/drain regions adjacent said

shal jow h__isolation region. 49. The integrated
cir c%ﬁ?t Itr’%réqn‘gt%%m?é’is Gregi mamary felbof clgin 48, wherindsaid
sour ce/ gamitack e gd PR ' atively-

| m%ﬂéﬁbé%%%&yﬁ@%ﬁyr%§W95ﬁ cel |
of cl ai ¥P¥PEC PREAEL n sai d al umi num oxi de |ayer is

| ocated in said trench region. 51. The integrated-

Ci r i t TRERE &gkh,g im. 50 erein said,

al um num oxi de | aye? ffnﬁlé’s%?%,dglc%ég%’hﬁﬁ‘& sgidt t om of
said tEuetiek isfrmed nipoversyid ehth Aigicdy conprising: a
plurality of nmenory cells forned in a substrate,

wheygi n : ity.of the cells of the array
o8 Tﬁc'lgt%#{t@a ot mgxgp{y\;éﬁ Sf claim 47 farthey bgt rate;

conpri se: east one _
comprising source/drain regions adjacent said shallow trench
isolation region.

49. The integrated circuit mcmdry cell of claim 48, wherein said -
- source/drain regions comprise slightly negatively- doped

regions.

50. 'I‘h_c integrated circuit memory cell of claim 44, wherein said

aluminum oxide layer is located in said trench region.

.. 51. The integrated circuit memory cell of claim 5 0, wherein said
aluminum oxide .laycr lines the sidewalls and boftom of said
trench.

- 52. A memory cell array comprising:

~ a plurality of memory cells formed in a substrate, wherein a

plurality of the cells of the array comprise:
at least one active area in the substrate;

an access transistor formed over the substrate surface and

electrically connected to a capacitive structure; and
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an access transistor formed over the substrate surface
and electrically connected to a capacitive structure;
and 22 an isolation gate for reduci ng charge | eakage
in the substrate between active areas in the array,
wherein said gate conprises a |layer of alum num
oxide. 53. The array of claimb52, wherein said nenory
cells are dynanmic random access (DRAM nenory cells.
54. The array, of .claim53, wherein said nenory cells
are 6F2 %@1‘9"58&%32'? rechnsinpRhMga deakagedih thid ai m 53,

wher ei o 1 ' ate is | ocated over an
0ol ot TS Heifted abl Ak 1 2 greap Sern AT Eu | A

conput ermpnsss hyerafatunisif®xide. pr ocessor; and a

dynam ¢ random access nenory (DRAM array fabricated
on sem 1dust.ar iR communi cating with the

pr ocszss'sgl?{,cgglg 8&1%%1 Rhmemonneplls aredypamici ty of
DRAM e maidont £dcess (DRAM) BEhbry/taNd N9 at | east one
active area; and isolation dévices, for isolating said
acti e

eas angd  hei formed in said chip, wherein
sai ng Sﬁr%owmﬁammogmﬂsmﬁzhavi ng an

al um nuDrRANQely, ayer. 57. A conputer system
conprising: a processor; and a dynam c random access

memrLy. ERA array fabricated in a sem conductor
su gg%r a{r e Pg‘%ﬁMﬁrrenpf Hym/a 3, whetein pldBelREos g8k

~ located over an isolation trench formed in said substrate,

56. A computer system, comprising;
a processor;and
a dynamic random access memory (DRAM) array fabricated on’

a semiconductor chip communicating with the processor, said

DRAM array comprising:

a plurality of DRAM memory cells, each cell having at

least one active area; and

isolation devices, for isolating said active areas and being
formed in said chip, wherein said isolation devices comprise a

gatestack having an aluminum oxide layer.
57. A computer systém, comprising;
a processor; and

a dynamic random access memory (DRAM) array fabricated in

a semiconductor substrate communic;uing with the processor and
comprising:
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conprising: 23 a plurality of DRAM nenory cells, each
cell having at |east one active area; and isolation
regions, for isolating said at | east one active area
fromother areas of the nenory cell, wherein said

i solation regions each conprise a trench region
etched in said substrate and lined with an al um num
oxi de layer. 24

a plurality of DRAM memory cells, each cell having at

least one active area; and

isolation regions, for isolating said at least one active area
from other areas of the memory cell, wherein said isolation
regions each comprise a trench region etched in said substrate

and lined with an aluminum oxide layer.
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