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solution, in accordance with a first enbodi nent of the
present invention. In this case, SGH 102 has both

wao b@shNsand | SUP interface with GVSC-H 901. SteEEUID0R000785
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enbodi nent of the present invention, configures an
SMSC-H 1301 to define tariff for prepaid subscriber

WA 1088915 SM5, based on B". FIG 13 represent SPEI/E1908/000785
di agr am for enabl ing MO SM5 and handling billi ng of
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t oapreapted subscrlber 110 when prepaid subscriber 110
is in HPMN 104 subscription |ocation (i.e., the

zone/ network regi on where prepaid subscriber 110 is
first subscribed within HPWMN 104 for nobile services).
In this case, MO SM5 by prepdRd subscriber 110 in
P-VPWNI 106 is charged at a roam ng rate based on the
address of SG H 102 (i.e., SGH GI). In an
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106 operator when they are roamng within the

ecosystem al though they can still register on other
wooersparstner VPMNs out si de the ecosystem Wi t hoRET/US2008/000785

benefiting fromP-VPVMNl 106 operator's special roam ng

host pai (HETHPEL seE AR Hrtogihbts LSRR iR apg described
HPMeretit, R) shomld bamppmplawdyhatemiyemangemhﬁ @bodpet mchieve the
HPWn% 8);};5[5;0%8 rrﬁép be %Mst{tﬁf@&’ 6r fh%ssenrehl‘f'tce g fggwn This

HPlchmv,recl@ umemed @x@qvgdamgalyk elmadmtatmmarsf)arleﬁwns of vanous
5r © Hb'ogﬁné'n‘@r@ﬁﬂb&%Mf "ﬂ%{ﬂo@g eﬁ%%meﬁts dPthéembodiments
Irect]on eature allows HPMN 104 operator to
ap moy speediepily dweabecbbﬁrplanwmrhe apparqupig\hogmmof skHl gy theart upon
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menber s e eco Speci al nmber VPMN
number s’@ﬁp«% Stractr] §aiclﬂsvérepl.sdvmé§g§ 0 IcBRRIY %@cff E ER.
me €7|2 P H'lﬂghﬁifabts@ad@ ftm&hﬂ aflofrshié téadér tb](ﬁuctldl'y hévertain the
spec ng YN &g 2 @§t§? st.e that it
10,5 St 8€§1 ptrel fistlas e s SFISe vt s that 1

vi aviBGrot! beli32d td hntsrpad:tl @)‘V\lsmprthpacaber@ameamﬂgaf tlee claims. In
recs call \V/ er, h
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nurtatures hm'yglees gromiped t@@dtem rna aaislhelwsemimdlumﬁmaﬁor e pﬁrpose of

Ca:_rtgba[}ﬂluﬂﬁé the cPéHI‘&%Fe dﬂH?H-%kH& o‘?'@hstclb%ux‘é% h&tﬂt ﬁﬁérpreted as

regi stration: I'S fe

1531 reflgstipg epinenticncthaithe slayned émbeﬁmeatsmq@mmos'\%a%es “than

Pr @RAELLhredshp edcitt@ris efaEIP'ElaHHM\RQ{%r tQ th@g‘bﬁé\@ﬁl?aélalms reflect,
P-VPMNI. 106, Vari ous E@%o i ments of. t resen

i nVRYSRIYS SubigctqmaBies 1 Jesshhag é@atur6$ ofgvsingle disclosed
be eappainint. t Thas lﬂ&f S@l[bvﬁhg | digighsi fret R&ely tinddipdrated into the

rvice crl ed, in the.present inventi
caiin%aéggpﬁﬁ%‘@ ClALT YRGS Ay QD 8 a Sgparate
20 | nsmbbdineentt4 1 (ANSI-41) roam ng, such as Code Division
Mul ti pl exed Access (CDVA) and Tine Division
Mul ti pl exed Access (TDMA). It will also be apparent to
a person skilled in the art that the prepaid roam ng
solution can be provided to subscribers using other
t echnol ogi es such as, but not limted to, VolP, WFi,
2G, 3G and inter-standard roam ng. For exanple, a 3G
roam ng subscriber traveling to a VPMN may like to
avail wireless services simlar to the ones he
receives in his HPMN. To support these variations,
SGH 102 will have a separate SS7 and network
interface corresponding to different VPMN networKks.
Simlarly, SGH 102 will have a separate SS7 and
network interface corresponding to the HPMN net work.
It would be obvious to a person skilled in the art
that these two interfaces in different .directions my
not have to be the sanme technol ogies. In addition,
there could be nultiple types of interfaces in both
directions. An exenplary |list of the mapping between
GSM MAP/ CAP and ANSI-4 1 is described in the table
bel ow as a reference.|l Initial DP | TDI SCONNECT |I A
HPMN operator uses one or nore variations of the
present invention to allowits prepaid outbound
roam ng subscribers to roamin nenber networks of the
ecosystem The HPMN operator provides roam ng services
to its prepaid outbound roaners even when the HPMN has
no CAMEL (or IN) support/agreenment with any ot her
menber network of the ecosystem Moreover, this is
al so irrespective of whether the nmenber network (i.e
VPMN) has CAMEL (or IN) capabilities or has a CAMEL
(or IN) agreenment with the HR®BN. The present invention
provides these prepaid outbound roaners standard
serV|ces (Ilke NCYNW caIIs and SNS) |n addltlon to
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i ncl udes a conputer usable program code for
interfacing by the SG a PPS associated with the HPMWMN
wor@soys7of 1 an SCP, a service node, and an SMBO/US1008/000785
three being associated with the HPMN so as to bill the
prepai d subscri ber based on _pre-defined criteria. The
conponents of present syste cri bed above incl ude
any conbi nati on of conputing conponents and devi ces
op t.i.ng toget her. The conponents of the present
syg&gﬂﬂ% n%%ﬁ%‘be conponents or subsystems within a
| arger conputer systemor network. The present system
conpone : r -
Sotner campstih & PRoRREBiRCRY RO B IBPE mpory device
corrompriiggs, menory devices, and data input/out put
devi CeS proidiaRy re ﬁ{a%bs&gﬁtg%aﬂg{g'% t of Sb&fbg 540 Walls and

any nu er or co Il nation o C ocessor -pase
corflneE gxtending betavesn theyqppgsedside walst uncti ons of the

present deyssiteip a dicleshiRUhyér RethBQidRAvAlIRahd tReflyGrof HéSrecess;
conponents .di sclo egﬁglggln may. be.discrlb d using

10¢onput edoRipga candyc o8 theHelsetrigIareeidd (or
r epr esepi@@3sing@ theddndu@ive/filin fon@trowe thedfiin €rao diceflodrrof the

boReTrorH O H5 & AR Auesher of Pt ETE S the opposed
t r anewallor, | ayout geonetries, and/or other
characteristics. Conputer-readable nedia in which such
formatted data and/or instructions may be enbodied ‘
15i n@l ude, Thoumetho@ of slaimi hi whereinopronshng ol racdsk duherr eogaprises
medi a. i ) ¢ . . .
sy B%?‘%ffg’%;?oar%&?%éﬁﬁp%?fgn‘%@f LFTRALE TR g relevan
mayenisal, &eagre size phhemeemerydgvicer mat t ed data and/ or
instructions through wireless, optical, or wred
codr St W higart Rl CEoRHER oot o o o
20 degppropimad¢lyand FhéurtHedi ¢oaprisee eteHins the ofFPedsS® "a depth of
"coqﬁrisiqg " %?d tge Iiég are to be construed in an
i nEPRIGERE Xﬁg aes 8'5185 to an excl usive or
exhaustive sense; that is to say, in a sense of
"incl udi { [ 10" [ :
thd si ngar metie SPUaPs, RBerel 88 b itlBHES 1R P sce
or wallagot dhe dloobef thesenssy frtiey compirsesi gnoating one lof a silicon
25 "OHidd\&I&iafld 3 116 EHABELayer, " aDOVE, " below * and
words of simlar 1nport refer to this application as a
whol e and not to any particular portions of this
apgl i catrhenmeMbE ot 8Nl dwh@ein fotmied ddhdu&iRS BfCon the
to.a list of or nore itens, it covers. all of the
f ofielsRmig YRR E\V\Y%F%P%PP%%% deporyting therrongdyciive flp fong thickness
| If ﬁtaﬁ rélges bbtwicdg :Fpﬁ)b‘(l tin zitBlytdrI:)Guﬂ %.QBF agd apPROX 4T Bliyrhf%thO.SF,
0 e Ltens,in t i St. e _above,description o
07| SR s B Le S TR EG ey st em 1 5. not
i ntended to be exhaustive or to limt the present
sygtem t i for Lscl : il 1.f
nBoi it Jneped 38 ] 3 WnCtent uB5@ine T rfRERle B 10 a
ar thieknsey thaé dangss dictvéanr approxiswtedy iabeutp®i? plosed , approximately
Vabh Qi D, 1S RkpritRe idrinff heFimab § tlﬁl@ﬁrfésphlﬁf f&ngsg Between
the scope of the present system as those skilled In
35  happyPximptely apeitolpd; angstrome (A b - mpagdmately peoys 388 apgstroms
sygApm provi ded herein can be applied to other
processi ng systens and net hods. They may not be
limted to the systens and net hods descri bed above.
The el enments and acts of the various enbodi nents
descri bed above can be conbined to provide further
enbodi nents. These and ot her changes can be nmade in
Iight of the above detail ed description. O her
Vari ations Provi ded above fori4the edification of those
of ordinary skill in the art, and not as a limtation
on the scope of the invention, are detailed
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Techni cal realization of the Short Message Service

(SM5) (GSM 03.40 version 7.4.0 Rel ease 1998) GSM 378
wWo@eogAMEL9 GSM 978 on CAMEL Applicati on Prot ocPCT/USSN/000785

379 on CAMEL Support of Optimal Routing (SOR), GSM 318

on _CAMEL.. Basi I ndling | TU.T Recommengdat.i o . 12
O T 16655 Betoftr ot el G e o piag . papducive it 8 the
i ntdidlédtge htyen Girtier ko@prises depobifindRen® ofre madli layer(a podBsilicon

18 95). £ C ' .1 pEeldty t

et i tanlth 6 HROCRIE QAR hidial PEONY) AF a cobal
Si grmhder(§oSydayamanid a nickel JiBDIE (NiSF) lpgart gener al

functions of nessages and signals, ITUT

Recommendation Q 763 (1999), Signaling system No. 7 -

| SIBN usdhepagethod of staim larhesad @socessing theRponduetivigdalim Huther
Q tBhptid&99) . Signaling systemNo. 7 - |SDN user part
signali r&g procedures, | TU T Reconmendation Q 765

(1998) , PG HyAuwlaars layRito the condyativecttlinion t r ansport ‘
mechani spacet-EdhihgRae aGxERAG ALY @ n@HEBor{dh8 film to remove the

Per f ormance obj.ectives in fhe. integrated services
10gi grrikiarynlay dord ﬂaepiﬂnﬁeﬁtv.eaﬁm frarpythe getssod
Q 769. 1 upd&etting Shgticds 0f tisey sbeductive flinr pbSibhads Bétween the

part enhancemenis for the support of Nuynber .

oty PSRPRRBoRIERs B NP hETioysisd adjustably

DEVbGin REtlCTEDopiPRing@hataCl(iSic. Thi s pat ent application

clainms priority benefit fromU. S. Application No.

11/ 656, 125 filed 22 January 2007 which is incorporated
15hePei n Byermethpd mdeclaimE@HKItEr coNPriBNBheemaying pertiopn of the

di 36ki@sRAae 8] Redt8b HcSidengral ly to integrated

circuit “devices and fabrication nethods, including

sem conduct or nmenory devi ces and net hods of form ng

suqp. devihe lﬁ}ﬁeth&ﬁmt N,DdeEhBits/ cc?hﬁ@sﬁﬁ@ fifd?«/icﬂft@g’ b&B% aré44Gh the

as jpersqnal_  canputers, workstations, copputer servers,

e CRTIFS % ToffinG  TREIonS JHSINERR  FLfelide SORRHGH B I aSgRin 1O the
20as cprduttie¢ ilmscanners and hard di sk drives require

menory devices that provide a | arge data storage

capability, while also incurring | ow power

coidunpt i on. Thaantthpd of fclamanid), ywitheain peotitimg dctive areas in the

weld.-.suit e [N fo ' . CeS h .
B e SR W R SoHBILRS o
gedemyng regions hawnprRANE cordugdesy.a nmenory array having a

aosplurality of menory cells that are suitably arranged

in_rows and cgll ums. A plurality of conductive "word.
i Aés" are pddrtmehediofckiy t0havhersin Pepvidng agtivepraag in the
codpliee &F! formiiny FRSARChAWSY O¥sctathbdRiuati Pk Fiadthdr Yeoddprises
conductive."bit lines" ar(@g{i)‘%g ti oned al ong col ums of

t hEOTAHPEIFEIRNS haying R g- o in the respective

columms. The nenory cells in the array include an

acgess ic u as t sjistor. .and a .stora .
30 3T 0e, 1Y uReine® 0ualn &, HRRS B5:RhsifR Guflifind” £ %Fs: pagion

st brage adfst cendarevippendhl secomlipigan bayvingatsecond conductivity,

i nf.Qr . PROSi N

"SR TSRt M A THTRE KRB Lol R

sel ect _ed | ogic state) on the storage device, and _

acqgssi e tth&nh&d3F ikt I?}tﬁrthé}r &%ﬂﬁﬁs‘irﬁf&ﬁﬁ@ﬁdﬁgﬁﬁ&ﬁre gate

to retrieve the stored i nformation. i ndivi

35 e ABrSfutecn) the Tease DyedrpPsiting Raspnductivg) wateggl By the recess, and
actbwdinignBe eortlpewve date QRRHRE td Neondactihd wordtine vhidngre.
activating a specific one of the bit |ines.
Accordingly, to wite to a nenory cell, the selected
bit line is driven to a high or a low logic state with
the access device turned on for a sufficient tine to
charge the storage device to the high or low | ogic
state. The access device is then turned off, |eaving.
the selected logic state on tilse storage device. Since
current | eakagegenerally occurs, the storage device is
periodically refreshed in order to maintain the

o .. o o, o o — N 1 o



Figure 2. Figure 4 is a partial isonetric view of a
nmenory device showing a plurality of vertical access
waleasoes7d or med according to several of the enmpoOUS®NE/600785
of the invention. Figure 5 is a partial side
vatiopal vie cess device according to

ral ‘OfMMpaY ?‘Pﬂ%gﬂﬁ?ﬁ’r@ OMPISEEi nvention. Figure 6
i s anot hxerecpssr fdrmled shde sahreadictoraubsirge thit meludes aspair of

OSBRIP4 P AR ORI g D

el eoaduddivity; vi ew of an access device accor d| ng to

several .0 [ :
5I < Still éo&ﬁngh\%[@ Etgg:rrt‘r%r? 9fleagp ﬁl?ﬂe’;\s@fs#%{]ég lo’rzl 18 e@tlfe side
an %Eéﬁshﬁ‘déwséeanéccor di ng to sever al of the

enbodi meNtFeldtrié NRyEMVSRIJoSEH Yehdetne tik | &tide PRGIdN! and the
side el evatl onal view of 'an access device according to

sevepdyctiye T SUUEHtsdi nents of the invention. Figure 10
I's another partial side el evatr onal view of an access

devi_ce cordin 0 sever of the I men .

107 e i O TP S ¥Fine Ot g1, 5 BFET Rt SHuctor
el evbdtratm dirther eompiisesn one o€ asbulkvik@nanbetrate napdt o silicon-on-
sevlesruzf\itorogub%tpaeeenbodl ments of the invention. Figure 12

artial si'de el evational view of a nenory device
accordl ng, to several of the enbodi nents of the
| nvgnt i o xﬁEﬁHr\tfd%ﬁcé &r@ﬁ% Ilgrclﬁﬂf tlbalvh gﬂlethe semiconductor
el evational "vie evi ce accor to

155 e\sabsraten flugthes ewnpdareﬁemcbldgs athl@a$tnv@mtqfod0pqdr @uod eundpped
| s saRflohicBaldéals! diaelPUddONH sHbGH BlriBn™HRAN from

devi ce accordi ng to sever al di ments of
i MESHRABNM, pPRigRe farmed from ﬁaﬂppaandtgﬁan@rlaw W wlarlats?n and
rrerpambndeym&q fﬁﬁﬁgmduﬂ@rg@l@ever al of the enbodi nents
of the invention. Figure 16 is a diagramatic bl ock
vi ew of a processing system accordi ng to anot her

20enmi@di ndihi mémbr}edéxmeemuom’re [ TeMilEDS DEmEanfﬁlebedvamytends
of .t.he v od ts, rel at
deifne TostuE 8 s B GR PuBTR B MR] FuoefLlit SallegRFeaure
i nsrzamtftlmmgnowaiav@ctl cal access devr ces for nenory
devices. Specific details of certain enbodi nents of
the invention are set forth in the foll ow ng
dedéri ptlhemeameryidgvice sfypcdure pf phmdéhwtmemdhm@sseéte@ds toa

25t h%déb'sg Bepth d%cﬁﬂﬁ:né’dﬂﬂlﬂcﬁkfe Al r%trﬁ&‘ﬁf%dl:)['f@r‘iﬁssalo%1 @espective side
skilled.in the art under st and tp

errwalﬁﬁémesre%sst%é@ﬂbrh@ ISArﬁamfrquarbe FrgRs? derbodi nent s

rray be practiced w thout sever al of the det al I s

rib in the fol.lo cri is
i 201 armidel BePYC ARG ety | Seyhesffe doie rdgions

ac entedd rigtot the asidee whatisl Itdimnflrso depthe amdr‘v}ﬁﬂtdnﬁmctlvrdﬁ @ilm structure
e devi c 0..is . fabri a,sem condu r. .

30 g BRlebat BVh6 gty sigR SR L PR FERBAT bt is reater
i nthandbe §est depthve maski ng, photol it hography, etching,
mat eri al deposition, selective doping, planarization
and ot her known fabrication nmethods. A nenpory array 14
hadilng dhgimemerytdevice strawrg ot elain 20nwhessibils ganductive film
Fi gti@urb) futtherdbsinses aﬁrh bieeSRIMWBeRSH tHeOlippeHRasd Al Reessed

12 throygh sel ective catlon f the_fore

351 BBt edRo BB 3%@11 Heﬁm?ss@rar 05 igsf et and) theygeoond
medeptit. array 14 each include an access device that is
structured in accordance with enbodi nents of the
present invention, which will be discussed in greater
detail below. The nenory device 10 al so includes one
or nore peripheral circuits 16 that are operably
coupled to the nenory array 14 by a plurality of
control lines 18. The peripheral circuits 16 generally
include circuits configured ti@ address the nmenory
cells within the nmenory array 14, so that information
my be stored and accessed Accordlngly, t he

e A~ " e AN



capacitive device as disclosed in U S. Patent No.
6, 635,540 to DeBoer, et al. and entitled "DRAM
w@2apaoytsey Fornul ati on Using a Doubl e- Sided PCT/US2008/000785
El ectrode”, which patent is herein incorporated by
ric viewo

f
o e R ek DR Pt BB SoPb R e o
aC‘Bﬁmdﬂbﬁmﬁsth@Zbancmfloppm@smmwameambwhmmhecmductwe film

su Fi [ . .
deggﬁrl%tg %or]%‘ép Ises a ég\ggree (S }M} € Pen‘ﬁ@ ﬁl’vay ogf Igr? >1/1]itg1;rsectlon of the
i | Isigstwallsiapd thepfdeari ons of the menory device 40 may be
omtted, but which may be disclosed in detail in U S

Publ i shed Application No. US 2006/ 0046407 Al to Werner
Juédgl i e memery deeise stmaiure pf 150futhemepremtsing @foommaiioned
Celplfyethile YRkt 61’361!)0po-§fn%n§&1§tw%'11§ wh%hﬁ thea@ﬂgie'cﬁﬁt 1298 ﬁﬁ*ther

herel n I ncorporate reference. Eac t he verti cal

ac @@%ﬂéﬁsméfmhéselmn%welb@ﬁﬁﬁutb&wtyalbwaea t%ﬁpﬂwr and thgpair

X- @F bpsdsimpsidywallssel ected distance d . The verti cal

access structures 42 each include an opposing pair of
100 ummar portions 44 that extend outwardly fromthe

sulgt r aﬂmelﬁlehmryiedévﬁm: atruapipofnglajmi 5, offuigemeca@hpysing a

per DRt R e e s BN R h s or 1 ons 44 are

spaced apart in the y-direction by a selected distance

d2 The Q'rﬁlsfi%‘& QQLCE Qﬂﬁlér%dbf%ﬁ(?ﬂ%aww&ee y tlfceoarcmé Fé%lons are

vertlcal access
151 egppatkto impart @hJ@m’q @ne pEe @hgnd 2 esw@iuctvewo tl@ﬁsaqmw lregnels
di scussed in detail below. A plurality of mutually
allgned first trenches 50 extend al ong and between the
’lct uAsRemory dayireap@npiaeg gur ed to accormmodat e
conduct il Ra¥fOdiié ﬂgérﬂﬁéra‘ RREUIE POsMIondd i §UERicbhdEdIat suBRifate;
be deposited in the first trenches 50 by vari ous
mefPbds, as will be described in detail below. A
20plurali hyn@ﬁonylmtagrl foymeéd bg fedsubseaBdnd « mhm&gleuhatthe at
ndi cular to th trenc

S0 afio Bl phatera R B cimiitoRl i MGding 3 1osf BRGirtical
Re hatessyddvyced brthet fomprisimgnches 53 are aI so formed in
the devhcrgceég ’foép%,'dCHSl%E Se c%ﬁlg&tgiaglﬁs%at% dthgpﬁlglu\ﬁ"eg faﬁ)alr of

t he second tren are
vePPRasHIS sadewalds, shersidg waléesmqlgdmguagme@g@ns lof thegiertichl access

25 Wi libviBONaviEs é‘ﬁ&té@cdnﬁhé{ﬁﬁt’yate a method of forming a
menory dewée 40 having thé vertical access device 42,

accor di AGORYICtiNe \}Iﬁr%t%‘ﬁ@r%ﬁ%]%ﬁt PeFitelly diggossd pmgesrestiveside

Fi @uneoﬁnheaed@eer;srbﬂimam %&h@bﬁmtrbglﬁﬂd aid ew of the
hown, .t hat cludes.a dielectric

substrate .l
| ayer 68 fhﬁfPF TG ﬁ‘é\’ﬁ?ﬁl nég‘p?sgdt Egtwﬁ%sihfeala%mﬁ IeRiPRshgnd  the
t heorfdnctiwd filanstafcturbe structure shown in Figure 4. The

30 sem conduct or substrate 12 nmay i ncl ude any
sem conduct or - based structure having a sen conduct or
su.aceThevneptoryraygvice of aden 6| mherein thel riecess edtends to a recess

in t
ot ?%ﬁtl?uérﬁglstﬁ§ga ﬁge ﬁhhes‘ﬁ‘sﬁg%@‘{] ?12&22951?“% @ﬁve élde walls of
doﬁ@dewﬁtm@aéeﬁsémub@ mcessalepthi al s, and/ or
epltaX|aI | ayers of silicon supported on a

ctor base.. Moreover, the paterial conprisin

C on
35 ¢ n‘? SRS Medanef Flaim 26p whersin therachye esgiqnseaxiend into
su thecwab wageth a Ff@st d@ptiahe thd bendacdded filh Strdctui®bdkté@lds Qlong

|nclud ortion rmed entirel er man

Fisp P 3lgk VOt o BeERrS o pricehileRIR AEF S setenf e i
gaﬂﬂnhn1arsen|de A doped structure according to the
enbodi ments will be discussed in further detail bel ow
The dielectric layer 60 may include any suitable
dielectric material, which may include a relatively
thick silicon dioxide |layer tihat is deposited on the
surface using chem cal vapor deposition (CVD).
Alternately, the dielectric |ayer 60 nmay be a



materials may be used for the |ayer 66, which may

i ncl ude conductive materials. Referring now to Figure
w@2008le152uxi | i ary | ayer 66 nmay be sel ectivel y PECTOS08/000785

renmove portions of the auxiliary |ayer 66 and the

conductiye film®64. .In e various enbodi nts, the
o dBor e gnimppy davisrcel It MECTEBARE CPOMLNE Jum fimeture
t heurheticoinpriyed @y eppeb edgdjwtessin thicouppee ebhgd isasressed Wwithin the

renpved, di,t.i o I a porti 0 he nduct i ve
{+ Fireeao it dheth fhacds e BRE Il Yeal B BT SPh .
renoved by spacer-etching, so that the remaining
POt on f C [ f4 I
SEr el r1 auprutEy aIRy ek Jo. il RERpHES Ador that gugends
botebyeeasthef paih of t appasing S2deranalls eansh adereie tthhsgnductive film
t hr, t i i ot il
4 g AR & 1K SR That RUARC b2l SR o T he
As sisiéoviahlsiapd theflgas. 8, the spacer-etch that is directed
at the bottom 68 of the trench 52 al so renoves

portions_of the auxiliary |layer 66 that are external._ .
10t o 3the thheraemey, geggfsc@f clmﬁgn@r&ﬁ% CRII§ing yflqogypositioned
66 befekbeh e GROSIC bppoRinigi dide Shlls Nwhb@irD et @81e6@icOfayém further

t h .50 . duct ed [ I, Sot [ t .
o R B P B B B A SR S e
r eaf oppssirigwideswalls. ng (RIE). Al though Figure 8 shows

t he spacer etch directed towards the auxiliary |ayer

66 and the conductive film®64, it is understood that
15t h82spadée memoryndeyicsl afocliom 26,rwehareid thowandistive fidm structure

POk H%s%{jcohﬁ@ct%?@ie%ﬁ% urd 6&&%0_%&3 withf the¥aaRd e, the
spacef etch nay al So etch signiticant portions of the
underlying silicon material, or the spacer etch may
ef hgct Madutdh@etide bPBlalRL6! wheinl thE abtiePeBidna Bt ddped to
underlying silicon material though the sel.ection of an
ap BT PPt B0E P HT BT P aBIUSBI Y S0l Heregions.
20spacer-etch procedure shown in Figure 8, and referring
now,to Eiqure 9, the conductjv, il m64 m e further
ot thea d5° Hiegrory AiViEe PRABHT ohfErhtneSpris R il of tonirol
| ayiaes hét copizahelatrigisy onapdripheral eidget t6Ghomemboey array.
conductive film64 extends into the trench 50 to a

depth d4 that is generally greater than the depth d3
of 36he flheréméy ddviigrupt chijm Hp wiheaeint the dt deast cad geeripberal

| S . . .
25 , o o EERESSs AU RS SO ANs Rt SRDRAL) Ao BhipledeRtififiy o de
al swiltidexing earguit.oa Usteling wircuibea buffguetrewe and| inpeiang output
t hatrciy, upper edge 72 extends into the trench 50 to a
depth d5. The | ocations of the |lower edge 70 and the
upper edge 72 may be suitably positioned using wet
andoor & membphirfgynet hattmory devipg comprisiagi r ed
30(:hara(:terllst hf tP t he devj,c 426. For exa Ieét theb te and
ocati oA BRI Al sy SIS Toed op eretlipiadhetgy gibspate an
mayolpdeds o tvadridylimesndnd) gemsaliyo pprpendicelan bite Enese fborgetieon the

ca L.tan i ' . 1.0 i npart other
deg@%&%@é&%géggﬁﬁgﬁgﬁ%%ﬂgFé@?%ﬁ%%%ics, such as
provi ding a dewiragsdleviseraridol d vol tage for the device
a2. During b MEAETHEVcL Bind ACAEWLBSERO WA 0 Bl %o the
9, the auxiliary layer 66 protects a_ [ongitudi na

35 suptPrage dsviceidad doAdeleeted one of thepuorddines jaad agelestsr oag of the

t hbRHBS $hd arbdy fultBerc@Rfprigingve film 64 is maintai ned.

The remainin ortions of the auxiljary |ayer 66 ma

be optional | 3 rg%?sécff’?’i’ﬁéil i Hentsiueendpeiofr K tr@%gl%t“?‘%‘édes a

If | pair o4 gppé‘shﬁglsiw Ssialls h@ larﬂboll@xteﬂi&i@g&&ér@%)bhvéegyt}ﬁfsidélﬁalls
aye Figure removal . .be e nce o

ol AL fopler BB R Ay B8 « IGREY Fnceivives

dielectric layer 66 includes a deposited Si 3N | ayer,
the | ayer 66 may be densifiedgby exposing the | ayer 66
to a nitriding atnosphere that is nmaintained at
predeterm ned conditions for a fixed period of tine.
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conductive film 106 may extend to a term nal portion

108 of the device 100, which may be conprised of a
wale@Begtsre ¢ material, such as any of the di el eRCT/U82008/000785

mat eri al s previously disclosed. The portion of the

conductive film 106 tha exten e nal

portion 108 rfay° g ! bHBstq‘ H‘r§| gnlg%sttpg?'r%l 1:% %’qusﬁ% on

terrmpaethvemxtdwaiis dfiBe re€ess; aminducti ve film 106 may al so

conti nuously £ n L oun i nal 0

and onto an op%%g %‘cal ?%elqge}&%ﬁ%%te {eare%ﬁgg?%%‘%et f%gilo Q]?(ﬁ?d the

Refcenduqmgerﬁdjwsa'ueioret o Figure 13, a rear elevational

vi ew of the nmenory device 100 shows the conductive

film106 as it extends around the ternmi nal portion

1087. so Theamemiory eray it ¢leien 8P) Nherdn dlerpecsss estendgeinto the

CO@QUSQfa'té’ fo fal fefdst O qu Szﬁ’lﬁsﬂ‘m@ &ﬂdé’&lv@pﬁ%'sf}gctﬁfedgxteﬁds along

the termnal portio ght e con uctlvefll
106ESPECIEFIRE \éaéisafdhwceﬁsa%éeeth at &y lepsiBpn fsrregesh depth.

108, it is understood that the conductive film 106 on

10 o7 LAY s Obgiaik a0 RGP AL A B S o the

t hatdeewhldmm abﬁtsmiepthi; haad fthe reotdection filhe srreamecéxtmﬁis along
si des Wi des ribed in fur [ . det
per ek Wt o g NERSo el B AR i 68t i he firs

fi ldepthO6 nay be coupled to a contact structure 108,

whi ch may al so be suitably fornmed to extend across a

top portion of the term nal portion 108, so that a
15poRPi on The memomorrdal of elaimiI8mwiweein ke cendustive filnosigicture

an f&’r@lﬂéi’%bﬂ;%n%sdﬁl &’Epe? '3@ d %H&@ﬁltheoug{é)%f Qéilgelig E%eée%seﬁ' within the
coupled to the contact struc ure cont act
st reretutoe thind depth that ixlspithar g figst dﬁpﬂ’ea(“élth? $pgend depth.

di sposed on the term nal portion 108 by known net al

depqsi ti nmet hods. contgct structure al so

o B orpriMedBoEP C I EL I o HELSH (h: onaLehy Ailm Sticture
20 sucbmpsisadaped/ed edgerwmpeaﬂerﬂo layay IfioBroin imérsevien ofl the side walls

SUIC&HF terlal O her structures may be included in

t h&" nennry “devi ce 100 to permt the device 100 to

operate as a non-volatile nmenory device. One or nore

conguct i b Vi 0

e hocast HEhbELUrgy of [Aalas, FRRaR TREHOEURL Plydrh uther

f oEompEsasetrensh dirdecthlayerdhal substontialy covers the flagr aﬁﬁyhe pair
25 al $PoposhEdd waEk. of a netal that is disposed the

access device 104 by known net hods. The conductive

structure 112 nmay al so be conprised of conductive,

n0|l42m9|t gtk Ir@eﬂi@@@ﬂa@kﬁ“ clzﬁMC:hS SheEL €k éHhvlé ﬁé‘gi@@sﬂare doped to
sili ven a

nat er | A stor
Bt 361 a0F af P b Ehlreoniy b i bV S IR Aecess
deV| ce 104 to prow de a storage nmeans for a
predet e n stora device 1
30D 888 ge 1T CBfmaRhaiad il s, SHRARHCIECHhiaRs, evic Harther
st compusess, thmmdohemmlagapecMrlsyruﬂmerred during the
fabrication of the device 100. Figure 14 is another
side el evational view of the nmenory device 100. The
nmedtry AeRIOESSINGEYTIEm: ¢RIRPIISHE: udes a diel ectric |ayer

116 t hay cksrd 9pddebPmeshiPE? Bnd he conductive film 106
and the access device ]b e di c Ia er 116
35 may be £ IRTRYY JEvisF apP+ig lyﬁgup 61 &y Fﬁ% mugjtgtippgs bus,

be tizampmosattvizk ivolyding at losst Dﬁea/dcesﬁdemodl ﬁl@ﬂh@&&iﬂnpnsmg
dielectric materla a

Ui ew of t he Rsss L orEntBis  srfiRfot nhseioR Ry BBhudes
congautdaf\wppdsingrsid@ 6atimand b doconerdercting thest betnwean; ¢helside walls
co ely

po R AR r 0P RO elop MBS L ot vel y,

whi ch are coupled to access deV|ces 104, which, in

turn, may be operably coupl edoto storage devices 114

to formthe nenory device 100. Although only a portion
of a nenory array 'S shovvn |n F| gures 12 through 15

o . 1. i " e A NN



enbodi nents. Conbi nati ons of the above enbodi nents,

and ot her enbodi nents not specifically described
wheoosioss7om | | be apparent to those of skill i nP€TESZNE/000785

upon review ng the above description The Abstract of

the Disclosure is,pr.ovi
1720y T oad ePAGRLRY BER EiRRRRY FI natfiahy digbosed on
r eaekpective sidd willsyofabereresaj zmdt he nature of the
techni cal disc : | e
under st andi nz‘1 (ltlgl%?tr e la%vlér F%ﬁg %@E{\@g \%é Q?tﬁ#err ﬁlonfs and the
| i wonduchize §bosugpreneani ng of the clains. In addition,

sin the foregoing Detailed Description, it can be seen
that various features may be grouped together in

si 9l e dkBIPSASHRE Svtern 198 claimHs avhsrein tﬂ'rlf'eéﬁ?PﬁSrﬁxﬁ@ldﬁ Heto the

di 3eboaty &> a iabéss r&bt}p%afthalc%ﬁh@a%eﬁhs sﬁeétuteoe)hends along
|nterpret ect|n an |néent|on t

cl at%ﬁlvamﬂ%rﬁféherr@aw 165 gt 013 i sscon ttl&ﬁe%ﬁs%depth
expressly recited in each claim Rather, as the
foll ow clains reflect,.inve subj,ect nmatte

10188 n Thg uogessing systemedf: clpiny r‘l%fw “Shgie ac&W&c‘F%}Q% extend
entudi the I?.tde willsstot bdirftoddpehyiang the abnducave fhier sthycture extends
Lréroﬁggsg)hgt?v&&q%%wal? tgt)&%reggs%go ggggolrng dtgi)t?ﬂhatvt”s tgpea%?ﬁpan the
enthostideptht . G ai n8 What is clained is: 1. A nethod of
forning a nmenory device structure for a nenory devi ce,

n?r|3|ng providing a recess in a substrate having a

15 pa|4 of Thppeereesing sstonnef daiandd, aviferan theessondwativedilm structure

betryprp cbﬁﬁn%pﬁxst?ﬁ)e? k&, Wete?n tlfé b Edlég:gls Fecessed w1th1n the

dielectric layer to the side walls and t | oor _of
© hescegiegahirg HEFH Hept S lesnIArote QU rdepth a5M Thsgscond depth.

dielectric |layer; and processing the conduct | ve f| I m

to, eno the filmfrom or, of. e

Fofve. dfe pestetsing Bslerl BhGM ¢ heegia G Rrsure
20t heomprisesexdlosieriedgl that. exgendd hwayiohosh m‘ter@éoabmoi the side walls

V‘h%ncﬂh% Ao gviding a recess further conprises etching

t he"f eces®to a dept h of approxi mately about 1.5 F,
vvhere Fis arelevant vertical feature size of the

et chi ngq*tﬁﬁ & g(r%ee (S:sg% J{R EQ%}%OA{# %%Eérné )%(he ﬁ??{cmcnlagerpfmher

f ucempnses gripanich ésﬁl@tmhlamq t atesub@@mslélytcovers ¢pr@nd the pair
25apgf§qﬂdg'ﬁ{g%lldé‘}zlg0 angstrons (A). 4. The net hod of

cl al wherei n depositing a dielectric layer to the

side walls and the floor of the recess further

COBPr i She gfcsmsmg g@enpt)f @lalﬁi h4 cetierélh QPfd &tcwte aygtbnsadte déped
silicon nlﬁrlde

ot R s e s B e A8 s neonmLnod, pluchalin Lo

| ayer further conprises dep05| ting the conductive film

30055 affe AR e S 5E ST TERAARE iR Bela R one
r einputinutphiedQ)y degtw endfa mhes sterage yediewi aperably cdipded to the
”Etc&ﬂﬂtuﬂfcaﬁ% 5, wherein depositing the conductive
filmto a thic ness t hat ranges between approxi mately
about 0. 25F and approxi mately about 0.5F further

CORPY i She RS E ferh 'ok Rlai A, Witk BRSatl16R% oﬁé‘mﬁ&evwe
y. about. 150’ angstrons (A)

betmg%p fEYOXIﬁH

35 appredidert pss oas oh e P§‘S‘€P"a‘h6’§?‘% REVIEN)2 keybasrd 29 GHBeuss and

gl ayltrtneﬁwhmlﬁf i MdsO KtoTap@ davice hdlicles sételeislt b 6 hdste dlS]}( drive,
ielectric, l.ayer urt 0 |ses epositing one of a

Q%I’P)églél‘dn ﬁ%‘k&?ﬁf fcéloﬁ sgpai a titaniumnitride

(T| | ayer, a tantalumnitride (Ta Ni) |ayer, a

cobalt suicide (CoSi) layer and a nickel suicide

(N Si) layer. 8. The nethod of claim1, wherein
processing the conductive filmfurther conprises:
depositing an auxiliary |ayenroto the conductive film

spacer-etching the auxiliary layer and the conductive

fl|n1t0 remove the aUX|I|ary Iayer and the conductlve

o Y Y | o a1 S . 4 oa =




20. The nenory device structure of claim15, wherein
the active regions extend into the side walls to a
wo poospodept h, and t he conductive fil m structurBCEKS®NLIE00785
al ong respective si de malls of the recess to a second
de h tgg greatfr t ha %e first de th. 21. The
emorg ey o paneiory deyigs f@mpttﬁé’tgeu n the

c on d u ct |avp31ufaliltyno£ tmemtdmyr ellf Ubtriet on enpEmiisersiuator sppstrate and

N e%gtsl‘%lm@etae\'v (f hgeﬁ%gﬁy p%r;{ gglgtﬁ dmtw 1%1&4 ?oxlnﬂ:% on the

depubstzt etldhsn&eolo'rmlld’elmhdn compriding: mermr y devi ce

structure of rising a floor that
5extends bet wei lﬁhﬁgéﬁskﬁ (ﬂ%gﬁggggg side walls and

vvher ei n the coPAlRy \pé ecesh daviqestiorraed dimphe spbstegte that are

Erasg@l@ou tyatto%& efd ead/é@iéefdh@f’fb alnsete&teer&ecsﬂ @B vfrd lines
he nmenpry device

the oor
st g @@?lectst 0&%Op ‘?‘Eﬁ’ttﬁ’é‘FS é%q@tqysﬁuﬁaeracmpéetngpos. ti oned
bet ween the paidcesf farpeasinnthes iséiticonducsor wWitstratentHahextends
| ectric Ia er, furthe ri ses trench. di el ctrl
10} Pafveeh g bR daErR T 0 A5 o G RE B S Al loor
of ertepdingnbersi tbeweaml Iwechere2dl theThide meatisriyicldde actéve regions of the
str, claim15, further conprising a conductive
atg&%ggﬁgg%te positioned within the recess. 25. The
rrermry devi c@ sondustive efibp sfrugtyre 18 leaser partialihedisposed on
ac 1 1R'$F iPReLs &gl MPart at | east one of an
trésx’ga[‘%% d%“@a guogttl Vi t‘é‘&stéé)h the active regions. 26. A
150 menor y deV| c@ lel@ﬁtpmlqutgntemowbbgtweehéhq)étatmh@g@ms and the
Ci l6NddctiPO il s@h&FreON a sem conductor substrate; and a
menory array fornmed on the substrate and operably
coupled to the at | east one peripheral circuit, the

mesyry %éaﬁ/leﬂnﬁﬁyl aehy Of aflaile 33! whBRin etid t@at:s aﬂeﬁssslnto the

devi.c rther co i's or ned

S RBGatLHl brrebsh lepl anf i toRSIRESE Sipstiugy Siténas along
20 oppespectiyesidievalls| df she febess $0 aldeptikias is 1ass| thali thg récess depth.

regions of the vertical access device having a

sel ected conductivity; a conductive filmstructure at

| ed8t pdiheimenoyry ditay oSddinp i3, rvdmpein theastist egionsl dxtendfinto the

t h@ d@e\ggﬁss (f)r oﬁfs%%?tht And hge %Bﬁdﬁéﬁvé tefﬁfno Q@ﬁctﬁ@de)@ends along

di electric ayer er posed between e actlve reglions

andespprtivesiteuvelisef the rwee&tp@c&eeqa@ depth thphis grester han the first
25devegmg. of claim 26, wherein the recess extends to a

recess depth, and the conductive filmstructure

extends al ong respective side walls of the recess to a

depth t rme Ihé‘md)@sﬁ*rdyhaflclhhﬁ %?@@ﬁﬁeitdﬁm bonda8tivel fifm structure

me evice of claim 26, .wherein the active re
e PEfr SRRt fe wHEBT ot e Fagined din the
c onebess to\aghird Hepth thati ¢t lassehaxthe fnls depthragd tiesgeecitd depth.
side walls of the recess to a second depth that is
greater than the first depth.29. The nenory devi ce of
cl &7m 28&he whanerynartdyeoic dauhu$Bi wenefeit thes t:cmsikuttu'wee film structure
fu :
ed 8%*“?2‘“%%?2&5@%% ARle B3 ol oo SRS ide wall
t hakd the flosgs t han the first depth and the second
depth. 30. The nenory deV|ce of claim 26, further
conpri Si a floor that ween tr air of
35 opBBsi nd G TEMGRT LSRR TABE Son RIS e SFBS Ry futher
St comptises aatemph diebstric lapmhatsdbﬂaﬁthﬂy coxére Katsfl@onayid the pair
frogtan lnte{se% |on of the side walls and the fl oor.
evi ce of claim26, further conpri si ng
a roor p05|t|oned bet ween the pair of opposing side
wal I's, wherein the dielectric |ayer further conprises
a trench dielectric | ayer that substantlally covers
the floor and the pair of opposing side walls. 32. The
menory device of claim 26, w2rein the conductive film
structure conprises a conductive gate structure
p03|t|oned mnthln the recess. 33. The menory devi ce of

.



44. A processing system conprising: a centra

processing unit (CPU); and a nenory devi ce operably
w@owphed7e o t he CPU by a communi cati ons bus, tPET/Ds2008/§00785

device including at | east one access device, further

conprising: a recess that. extends .into a.sem conduct or
SunBt 1 ot U RERON AT ATy bW e o i TERE din daped to
andmpaift labletst@xt enan ng ahd e pecdiduewety, tottheacsive eegiensl s
including active regions of the access device forned

therein; g conductive fi structure at | east parti.al

o Bosed o TESEL Aok Pt Whielh fhe” FatadBctevidhy Riher
sdi %ﬁﬁh@ésca hPdeCdimeRdiohd RasalitBeiMRRA: t he _active regions
and the conductive filmstructure. 45. The processing
system of claim 44, wherein the recess extends into

the substrate to a recess pth, and the conductjve..
{115 ot P EFBOR, @ @S ST Rg: RESHRRIPBTS GETgR| Bogon tha

td 2 gltlﬂﬁ&%sas fitsP sRe RALA ggin%/ Sedofd Sideh WhetIe tHeBERR/Mal portion

46. The processi system of claim 44, wherein
t hedpins vre pE gho nppasxigeside iwdlls, ik i1s substanthlls atigned with the
first depth, and the conductive filmstructure extends
105] gRFS$-espective side walls of the recess to a second
depth that is greater than the first depth. 47. The
processi ng system of claim46, wherein the conductive
fi 162y st rihetroereorfyartahiof cloompll i wkegreiartheifspemakplgréon is comprised
wher ei n t.he,. er edge.is recessed within the recess
to a thfﬁa%HQQSHCFﬁ 35 | ess than the first depth and
the second depth. 48. The processing system of claim
47, wherein the conductive filmstructure conprises a
151 oi8r edde mbmbrestrand$ cavay6f,r wheram thet ennductivieofilmfextends
t he siqg wal | s q&% the floor. 49. The processing
sy 20 1B teppipal POHON her ein the diel ectric |ayer
further conprises a trench dielectric layer that
substantially covers the floor and the pair of
opdsi ndhsimemewyl drsty dB@laimis, furthee seinpygsisg sh end pbrtion of the

cl ai m.44, erein th ctive.regions are doped. to .
" ratinapol g Rateny Bttt i T3S AudheioiorineSgeand side
20t heyiRedih IR EGIuive fiftd corltifuoR§l9 &S Aoy Sthe Pré&f sidd, 3hdmend
44, further conprising at |east one input/output (I'/0
depbgwnzand oatmths oppesinrgsgeontesidec e oper abl y coupled to
t he conmuni cati ons bus. 52. The processing system of
claim51, wherein the at |east one 1/0O device includes
at gbeastrnenfebrydarbdy Bf €him &3difsEleR)ofPYisHS: a Bontact structure
keyboard and a nouse, and further wheréin the nass
st epupjed wethe cendugtiveiibe at | east one of a hard disk
drive, a floppy disk drive and an optical disk
drive.53. A nenory array for a nmenory device,
conprising: a plurality of nmenory cells forned on a
sem conduct or substrate and coupled to word |ines and
general ly perpendicular bit Iines forned on the
substrate, each nmenory cell further conprising: a
plurality of storage devices; and a plurality of
access devices forned in the substrate that are
operably coupled to the storage device and to a
sel ected one of the word Iines and a sel ected one of
the bit lines, the array further conprising: a recess
fornmed in the sem conductor substrate that extends
bet ween the access devices and includes a pair of
opposing side walls and a floor extending there
bet ween, wherein the side walls include active regions
of the access devices; a conductive filmstructure at
| east partially disposed on respective side walls of
the recess; and a dielectric layer interposed between
the active regions and the conductive filmstructure.
54. The nmenory array of clai m53, wherein the recess
extends into the substrate to a recess depth, and the
conductive filmstructure extends al ong respective
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