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However, it is to be understood that although the invention is primarily described herein
relative to such application, the invention can also be utilized in other semiconductor

fabrication applications, as will be recognized by persons of ordinary skill in the art.

SUMMARY OF THE INVENTION

[0005] [n one aspect, the invention includes a method of forming an electrical
connection for a semiconductor construction. A semiconductor substrate is provided.
The substrate has a conductive line thereover, and has at least one diffusion region
therein and adjacent the conductive line. The line extends along a first axis. A

patterned etch stop is formed over the at least one diffusion region. The patterned etch
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The substrate has a conductive line thereover, and has

at least one diffusion region therein and adjacent the
woanduotdove | ine. The line extends al ong a firBCTASR®S/014951
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is formed over the NMOS and PMOS source/drain regions. The patterned etch stop has
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[0007] In one aspect, the invention enconpasses a
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weuhstwade i s provided. The substrate has a PCT/US2005/014951
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lﬁhgﬂl |3 n:ngigtfhz fgcqrfgs\,/ ev\% %heotn ag?‘nenﬁe g FIéS ' £ 3%899@@%!9 "Shown ata
processing stage subsequent to that of Figs. 4-6. The cross-sections of Figs. 8 and 9
are along the lines 8-8 and 9-9, respectively, of Fig. 7. Also, the cross-section of Fig. 9
is along the line 9-9 of Fig. 8 and the cross-section of Fig. 8 is along the line 8-8 of Fig.
9.

[0012] Figs. 10-12 are views of the fragments of Figs. 1-3, respectively, shown
at a processing stage subsequent to that of Figs. 7-9. The cross-sections of Figs. 11

and 12 are along the lines 11-11 and 12-12 of Fig. 10. Also, the cross-section of Fig. 12
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[0010] Figs. 4-6 are views of the fragnents of Figs.

1-3, respectively, shown at a processing stage
woeubsagquent to that of Figs. 1-3. The vi ews of PET@$2005/014951

and 6 are shown along the lines 5-5 and 6-6 of Fig. 4,
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cross-section of Fig. 27 is along the line 27-27 of Fig. 26.

[0020] Figs. 28 and 29 are views of the fragments of Figs. 16 and 17,
respectively, shown at a processing stage subsequent to that of Figs. 26 and 27. The
cross-section of Fig. 29 is along the line 29-29 of Fig. 28.

[0021] Fig. 30 is a view of the Fig. 17 wafer fragment at a processing stage
subsequent to that of Fig. 29.

[0022] Fig. 31 is a diagrammatic, schematic illustration of a prior art SRAM cell.



[0017] Figs. 22 and 23 are views of the fragnents of

Figs. 16 and 17, respectively, shown at a processing
wetegaosbsequent to that of Figs. 20 and 2 1. PThAIS2005/014951
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invention, active region 20 has a rectangular or box-like shape. The active region
extends adjacent line 14, and also within the base 12 underlying line 14.

[0028] Figs. 2 and 3 illustrate cross-sections along the line 2-2 and 3-3,
respectively, of Fig. 1. Fig. 2 shows that line 14 comprises a lower electrically insulative
region 22, a middle electrically conductive region 24, and an upper electrically insulative
region 26.

[0029] Electrically insulative region 22 can comprise any suitable electrically
insulative material, and in particular aspects will comprise, consist essentially of, or

consist of silicon dioxide, nitrided oxide or high-k dielectric materials.



[0026] Referring initially to Figs. 1-3, a

sem conductor wafer fragnment 10 is illustrated at a
wonreaelsinvaary processi ng stage of the exenpl aryPETASR005/014951

aspect of the present invention. Wafer fragnent 10 is
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[0038)- k di Bhedtdrmas aniresfiopapssind@RBGh Stdevehlie tib\emdriggiSpacers 28
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14 and between source/drain regions 30 and 32. The source/drain regions and channel
region are together comprised by the active region 20. Conductive line 14 can be
considered to comprise a field effect transistor gate in the cross-section of Fig. 2, with
such gate configured to turn on or off the channel, thus interconnecting or disconnecting
source/drain regions 30 and 32.

[0035] Fig. 3 shows that diffusion region 32 can be one of several diffusion

regions formed along the conductive line 14. Specifically, Fig. 3 shows a plurality of
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particul ar aspects wll conprise, consist essentially
of, or consist of one or both of silicon nitride and
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inlIréét td 4mpRBSiz@ Kt @ik QBEHSJTion of H@SB of albhga ciireeeit piane than the
line relative to one another. A channel region 35

Plane 8H€ Weneath line 14 and between source/drain
[oez#]oNs 3®h@aﬂu&3n rddienss40)ugedzinad B4 cegeattsb@oshsidered a

channel on ar.e toget he 0 t he ac .
STRAB OGS R ion JEEIARE " § TANDSOE ENdr e Rl Tsey B e 14,
WRIDTRRNiGR oBFihl 2kHowih} e@texbinpias) Bamistgedeyidercdni@ising the

crosg sectjon of Fig. 2, wth such gate configured to
SQUirsHIiGHN 18019832t he channel, thus i nterconnect i ng or

dom]onnectrh@ Ilff&@l@h @@g’;ldﬂis’ﬂm 4pegp ang 480ambd f@heddY0dplanting

T on region 3
ialle ot Mren B e IRa Pt raemaP B E BER bpy 2. The
bhde deth co‘ﬁﬁ}ﬁ‘%lefdn‘s}%blt%tﬂe Eér?lcoﬁdtﬁi’m\mﬁ?tarl@l Mbk’ﬂlbllntgyfor example
S ex into base

0f|SO| ion regi in
moppENEalas 64/\%0%"931% PaFgro Qmegfm@. BHERRECR" Bl d%‘“t ipstype or
asgfé cfbg)ant 3 Badeli bican bkReferel @asd semicoRdlidier subgiraesn #2,
an

4b electricall i sol a I
AcHsORBAP RS 3 LO7 SEPOR TP et B o Uit iaed B PEgPERs
“sBAsteRs’ i€ OFHd ??rﬁ)ug?}lb éhqudrr@ﬂéis@ ofier eticti@s in BAditich g or dinatively

oW trenc

R AT L TR T e ——
slisBbat kAl “ﬁlﬁld@idﬂfo&ﬁ ,subéitatéi’tdrel Géﬂwf@lsto(méamvm’oins‘@uchon
céﬁgr?sbﬁ]seerﬁlggﬁ uotlve %a?erlal mcludl nSlbu’t noq Ilfnlteg to, ebuﬁ(@emléonductlve
materials such as a semiconductive wafer (either alone or in assemblies comprising
other materials thereon), and semiconductive material layers (either alone or in
assemblies comprising other materials). The term “substrate” refers to any supporting
structure, including, but not limited to, the semiconductive substrates described above.
[0039] Referring to Figs. 4-6, an electrically insulative material 50 is formed over
base 12, and specifically over diffusion regions 30, 32, 40, 42 and 44. Insulative

material 50 can comprise any suitable material, and in particular aspects will comptrise
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di oxi de. [0036] The diffusion regions 40, 42, 32 and
44 extend along the axis 19, as can be seen in

woanpandsy Figs. 1 and 3. It is noted that thePCT/US2005/014951
conductive line 14 would be VISIb|e in the view of

aoged i gndpedrayigh er e r Bt e e etz Bng DREER SRR Fare
gl&_SSQXBP:St(]J)randrsdmr]ort-dle&bn‘pl (80Dt hmc;fd&gdy?@sulaﬁ@b natepinlBl can, in
asi.ze that € C[0SS- tion Fi g. i

pestafar PPt Soiree FREL R B ReTor SPrRel §pP§e3agpr 8.

[009D] dldf f u«ﬁp@ﬁ’erhé@la@tﬁSSZ’r& fo#&d Sr aivtiadide atiterhe0. Bat(’;erned
consi e separate s t

i i Al ST SR el by e ot ivs Metal S0 fbe

sei(ljdrmwly ewhed. i @herZWirhI@WnQ@rlal/rBZEWlﬂ rphpFiye hrrﬂagsriiamch etches

evi c rising the source ' . [ 0038

RGOSR G SACIOS o 995° BRIFAkCCah BEMPFRBEPocts o

th hvieATdra Mdi&rihl 52 lctaabbmpﬂ@m @un@.st\estsynteamtn ah@r ngnsistpuanhe or more
into a sef conductor mat eri al ase 12. T

o B R ISE RUPeB A AT DL SRR I e GE: G comprise
cdn@@l §§Beﬁﬂallyfdﬂror@&ﬁ§i§i & ,ondn aery 8t allnimen sxitié clifton dioxide,
S S ge e opec Wb 20, SPBLOBEL B SRRl
o>@t§?e au@rea@, ¢@1w<uatpw BRIG tJ Iod ﬁelftﬂ[vblyeetmab@mtloa tameterial 52.

Su u It t
Siaeioan 8 o i ehE Gt out o 2isenhal Srbipr SRR %ﬂ%@%‘

seddliesly Stohuctdpedissilicon astidietrelativd 10, almﬁlnaiﬁ.mmellm@i mtrtdee silicon

o st e e SBHEL 3130l Weunuin

a SIHEIN GO0 FlatdriablkbRihg Bb&Hh eﬁfdﬂ)rdﬁf)spﬂexﬂoﬂ&anmmﬂae‘mmpuntles from
constr.uction conpris enmi conducti ve mate
a A a0g st SRt 25 PREEET P BHEK KGR oAt Bpely undoped
(i.8Bdhay cahtaingisanedstirabls eopart))du ﬁfay\s&nwl@beﬂes(sezlobbe thaml antieped
or in asse onpr r materi.a reon
silfion S0 iEE A IR L e ora ieoh Cepiielsis S RF i rate
ofaﬁéaﬂéaﬂpea%nr@oﬂardxmeng other materials). The term
ting structure

PHT Gt notasst b2 fothdiiAng 1 S aanoBefbelintiet pisco. The

slﬁmgﬁétfu@twis céi:‘:‘lS@ farbed a@b@l\b&\zs [Ilﬁlﬂﬁ&] insabive maganbbS(Flsgsrmed over
- 6, ectrica

tng pase §Bs Anipetitach ot T apr SUR en Fanis tysuh B ramele,

cI%cheﬂZneo‘ﬂaamcéﬂaoﬁiﬁldnéﬂ Sdb@.@q&heﬁﬂly\dayerﬁﬂzes fameB@o bamonformal over

co i.se any suitable r and in particul
thg |§quth> er syt %féH%aB% g8r undopeld slol i clonuoilrde

[0042) exanphiferi@d alye%ZShéxeomntgsramm)@mm@uhbremlabegh with such
openings being diréttly over diffusion regions that are along the line 14 (such as, for
example, the diffusion regions 30, 32, 40, 42 and 44). Layer 52 can be formed into the
shown pattern utilizing any suitable method. An exemplary method is photolithographic
processing. Specifically, an unpatterned layer 52 can be initially formed over layer 50,
and subsequently the shown pattern of openings can be formed within layer 52 by
photolithographically forming a photoresist mask over layer 52 to define the location of
the openings, etching the openings into the desired locations with a suitable etch of

layer 52, and then removing the photoresist mask.
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glass (BPSG and spin-on-dielectric (SOD). _
Accordingly, insulative material 50 can, in particular
wapscnsol conpri se, consi st essentially of, or PCONS2®E/014951

of BPSG and/or SOD. [0040] A patterned layer 52 is
50. Patterned | ayer 52

I
PR o Theiopeilad by i Totfitiabedpimas e AoM St o

h tdligl ﬁa@nd ninb&r h@@twef% £ flcAIR kR op¥RIngS
onfgzt@; allﬁex m@ I % tegf‘l L?&V(\:Illﬂlccppetcﬁgs ngr gre

TGP i M ape ST SSS e Tne Tien e fokh ogpuads Aload b gide of the

lireDarel orgye raw, avith sasp esi éxt@ﬁdmﬁ@ldn@‘é@ﬁrﬁﬂlsoéhbga%rlgw HralRfto the
or c

tiall )
2§40 G TRIrBRLF i Ao e 4 Bomieraysusieninly parclielgentiized o
inHietitd hat B eRo ak@s Rfdridd tb Ars paraft@RH bhé Bnoh8PWitSh the processing

t I or consi st of one or nore of alumnum
a%iﬁ%@%m%&@iﬁﬂ"%ﬁ. @ Pagiculag grpcaps: Mhieh inplgdes. butismot limited

tooay;mdtg indehicH mes‘alx@@ a@@@@ﬂﬁparﬁﬂél% bAb aﬁ&ggﬁr‘Al%ﬂgh 8 lolurality of
for exanp

o PRRINPEATS SHPER S0 o8] HPPYB0 St 1P, £ o Do understood
th&peadH§ det af bp’ennﬁjsﬁcbu&ﬂdéﬂebla@@é wWih@ é?ﬁ@%nb%p@ﬁhé Qﬂeg 1ot or
or di na % in the art which selectivély e
”‘%ﬂfg“ bl f5 OJQWd%Oemga‘%qf%n the enreRing wAssf éha_e ins sould be
replcia mr]au ;ta’rl cﬁf%,lor@b{eld@ms ey aid 6 Q@pos‘ﬁ@ﬂétlﬁsl ggﬁ&ﬁwed Such
| OX IS

[ I j ndoped
et R TYRNIETGh M A Ba Y Rdbe PloRpa P cleisioe o RbRled 55
[eox]or  phBigphehoums thentatefialBhkelifiPah bhtre§ Ji i Mop surface of
do ilico i de (such as BPSG). The undoped oxi de
RGO toPEics TerbpSts o4 The Raucer et figha actve region 20
armsaswn abpleardorpatdy) in Fig. 1M@YndiédTe thatREcH SBFordeparh IBJ?%B neath
d silicon oxide so that the etch rate of the dope

la%efr con oxide is faster than the etch rate of the

[(Dmm}ped SRblearing riixow Figs. ﬂ@%lbsdmrmé:tgnél%oﬁgfﬁ‘r\ﬁ\ed over

bst ant i anar upper. surface. shown
ool B o R OB BmleltalBh: 1R mateiis 50 o 20 oan be
refemmdltatas\ae‘lrstail@ﬂﬂlo’allly PRulatvd PaMERRI AYeh sbehdlasErickdly ifdliative
terial 50 is then planarize

f
e PPNl B Bou R4 EalerABdrom PARROBPT cHiadsst and
seBoixs e'@UE‘bﬁ"WinSl“ﬁW@rmﬁarlal§ 56 eha%d hA c@fihpﬁ@élti@fé[ C&H[%s]t[ons

o 5o BpARRH. 25 e 0 ccbiss i Aa.on8 ereinebnth Fegicular aspects,

lnsmmwemteﬂ@h 50 thl B0 BB AR BDO 8iliBEH S Clnl s)brr%v gects
dj, f.f usi 3 bhat are along the |line 14 (such
inqliative Thals GP LR LPBFanstst BRrentally obor capsisiugf thmaame

dopd sn_lnh«_ayexidé,%u@ﬂﬁs ior baig BMEG. the shown pattern

[d&tfllgi |o|z: ? ﬁ%%?%lﬂ lf%}:% ‘F 0-1 ng an etch is utilized to form trenches 62 and 64
within insulative material 60. The etch also extends openings 54 to an upper surface of
base 12, and accordingly to diffusion regions 30, 32, 40, 42 and 44. The shown
trenches 62 and 64 have portions directly over openings 54, and such portions extend
along axes which are substantially parallel to the axis 19 of conductive line 14. The
trenches may have other portions (not shown in Fig. 10) which extend in other
orientations besides substantially parallel to axis 19. Regardless, in typical aspects of

the invention, at least some portions of the trenches are linear and extend along axes
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processing. Specifically, an unpatterned |ayer 52 can

be initially fornmed over |ayer 50, and subsequently
woheosslasem pattern of openings can be fornmed wPCHiUS2005/014951

| ayer 52 by phot olit hogr aphically formng a

hot or esi st mask over layer 52 to defi t he | ocati.on
suBatindy DRENETEETe BXENP LoD e iR e HOLT T
treh B 60R% B4 blteAd SHh bakdierred Bhad sbarRraxiandeanthirtdeis,

t he ph
ey T R B ShTR S R 3O S AR gt o 14
exipgszontal 'y extending |inear segnent 16 of Iine 14.

Specifically, f h h
b b S RST g oty SRt O S, ey

ar§ur%eo[5éfn|r{g|§e‘54| it RtoLUrRleAAEbRthaOWe iViehtlors Qﬁdbnﬁp@@sas other
ext endi ng al ong an axi s subst nt| al |

pa
asgg¥ts mehigh i @oanitgsars YeGrBACIAEISY e ﬁ@ﬂ@?f‘eﬁrﬁfetf%ﬁﬁ? 62
andgdbstantially parallel™ is utilized to indicate that
the two axes referred to are garallel t0 one an

[GQBhi 1t HEVRtBh HEPAdo Lo ABSEe SrERT Of B SHeHIB L Fagial 60

reRAVd IoGHARFialPi20 QR Sther Wdrdd) the@ibh @@ﬁovd%uﬁatbﬁallwtfabtemhtaﬁd
to, aspects in_which the axes are exac

repuemaiarial 52-AT b eieg 1728 bp1 11 SAMe3FPEFiSt wa¥'v SB!r@ﬁ 'def whigrial 60

re@ORD helcRBIS08, PRPABINE! 52 @St SfibdtdiRially Rnovet biyshd etch even
be understood that each set of openi ngs coul d be

thewgh aleege RPN 8T BRlGAS] I§AeMeYRehi ng (i.e., a slot or

[6dsench) . hhgplicdiibas td"ﬁnlfzr@hlfaté?ﬁmm@cﬁ@(b Sreothetsbme composmons
opposi ng sides of the |jne cou

e ansiee bAGama 1St sershiPraconbs i bihErhodiehlidine and oe
ae.I 418 ultlhié%l fotEBN AP 8FNniIRYs BBrdugviendtend 505 I’Slh@WﬂaIBIEO and 50 are

, th th | ted slots b
cifeRaToRPge aRO LD S SHFEE 19 ITSETCRe PE AG B o
SL%QMJ&HV t@éxtbﬁ@o@ré?ﬁnés\mf 368 cOhpfiseng Hﬁﬁ\*igehﬁ et@mgaﬂmdﬁmhs

he w ndows 54 conductlve | i an %
bthg?rbth]ejgr”éﬁt@nsqﬁg@ﬂcneﬁ; %gﬂq B m%@el%tq@ﬁm 3 heq openlngs (54)
.nionqé@%%d hat such structures are burl ed beneat h | ayer
0045® Referring next to Figs, i nsul at i
[90ECRr ol Welerial FoPHLEE YIS Hh T sEBe Aot of the

inbdHtish 8 indRat@dharf indletélthrduah isaldtive nieaé el I66|sab§tant&m¢ stPs at
can be referred to as a first_electri é ¥ I'¥

layi@toer |'5I0”1¥fﬁd"°éd%élﬁeoﬁﬁne?t%ﬂopc%\“plcﬁtqsﬁé%lt %/ie{?g ot insulative

mBRk8l sk selcRBREGY nE@drial 66 ﬂal&ilv%ttb AgHés 52h erhavéraf ‘1e'c'dh$top

fr ther. The first
gl BT 50O TR 15 SoBi5=0ehs GONBNFico g FFLE PP PR L oPe

maRARe (e %ﬁpfda@ﬁh@m%rﬁél%h@tch for rrfaltkﬁlaﬂsam m‘l’p@@eétivemelatlve
as one anot

R SO O AT IR LN ORI M—
appicaURR irdBRAIrEmoval of material 60 relative to material 52 is selective for
material 60, including, but not limited to, applications in which the etch rate of material
52 is much lower than the etch rate of material 60.

[0051] Although openings 54 are shown being extended to an upper surface of
base 12, it is to be understood that the openings may, in other aspects, be extended
toward an upper surface of base 12 but not entirely to such upper surface. Instead, the

openings may be extended to proximate the diffusion regions 30, 32, 40, 42 and 44
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insulative materials 50 and 60 can both consist
essentially of, or consist of the same doped silicon
woxbgaoouch as, for exanple, BPSG [0046] Ref ecriusgposo149s1
Figs. 10-12, an etch is utilized to formtrenchels 62
thJ I nsul t ive ter 0.. The etch_al so
B3 s56s b i 5788 SBieD B evCa ofies raommcB eigRenings can

bamnefemed tr &kl eghy extendid fourai [@AstREIRBR” #Y difdsiortFbgidhé to indicate
d 64 have portions

3 e oS STV Sl 86 T or F @RS oo proximete

thel drﬁﬁgslcﬁwegldnbj thsane a§|cb&:$é éﬂthé lvkitidraeendutivd Qtnﬁd?@res (for
conductive |i The trenches may have

e Pl R I RekalonA TFige: 135S Rl R e egions.
Opbhnegs o4 cmt@um&t@@@ud@%@&@h&%l s@«lubwré@(aabi Bhstldse
i i cal aspects of the
@49 %B%CO@?‘CW'V aé'i”c% %@'@E ?'SE%W%POPH%WPP@% lhesubsesuently
fdmneear therdneudtios @trabtgftgbﬁéﬁﬁéﬁptbﬁﬁ@élma@érlayfd?%@'v%ﬂn He

the axis 19 of conductive |line 14. The axes al ong
ORI"GY t renches 62 and 64 extend can be referred to as

[aomcond e msaladv@nfaEHrfadG@Pél rfot Sh&BP ROl Vﬁ ¥weh though the
Y fromthe first axis ong which

RIS Lo 8 IEE pEPES it idane pibe FloSRrseiIL F-12. The materal
6@srnqbbl®d5wmﬁﬂ d)ﬂerttb%ﬂﬁiblﬁ)‘itlﬁ?drawﬂgGélncﬁlh%rééi‘i%nﬁ%lbﬁﬂg’t%gthe

|[ around openi ngs . 54, is to be understood

el 608 i S er R DE et W het- S &Y 510, A2t oh
[Omﬁs]openl Referdd e tdBiys.erc] D sesbnBicthvB endiBfidl H0as fcﬁﬁleefthhln

0048 The et ch utilized to fo

bl BRE RE and 5oy Giiin SPounta b ¢ Sondiigtiva malerigy7o Slediically

canakals i the dmamleh g%él?ﬁe?(t%o |3Qt ﬁ@ h@fa%ﬁwizﬁ SEle&thﬁag?g,‘réPguchve
n.it remves
e RoA R By SRS BT HRAHANG. ARy nesiel; etal
cdnauounes esridadr oﬁﬁdtﬁcﬁlklélwbdbt@ed t@erﬁfélbﬁditho%r rﬁ@teﬁ&stﬁﬁg as, for for example,
t ntia renmove
C@E%'VFE(O%W a?ﬁ'Pg'? glé‘séj?dﬁff% Yrpspgct ﬁeﬂogﬂv%twe@oatp@alﬁ@rmw g@mprise a

th[nGéMQ]of hrieta pRfide GUEIO BS, foNexdmle) tia@lighinttide 60uAGStem Aitride), and
one another, the Sane

nme co sitions a
= B iOEE aEEeRS o BR i Ter Pine! maiocris piizag ¢ Adrrh e tick
lage? wathth Behcass 82 end16l4| aricﬁ\ﬁhtl’ﬁlﬁ)bpér)ﬁh@é@i ng openings 54
ugh Waterlal { eritals 60 and 50 are

[‘?}H“? er ent fﬂ?%ﬁl?%’}‘fba%ﬂ%‘ ehe : 'W"ﬁ@t'%‘t’ e eRndpptMednaigrialoyitiin

trdnck ﬁeh@sleﬁﬁcams@ﬁedm tﬁ@bﬁeﬁ@h@ Withlh ﬁ*&mtcﬂi?éleﬁﬁd the conductive
gs can co ise a ange in etchin

R D056t Ao R el BaPCIG B AL riatipatera
606 Mheasmdwhiv@netxiictiog ican beforieel PRI IeRGPpIeDdpositing the conductive
material 70 within the trenches and openings and over an upper surface of insulative
material 60, and subsequently planarizing the conductive material either alone, or in
combination with material 60, to remove the conductive material from over an
uppermost remaining surface of material 60 and form the planarized upper surface 74.
The planarization can be accomplished utilizing, for example, chemical-mechanical
polishing.

[0055] In the aspect of the invention of Figs. 1-15, a plurality of separate

diffusion regions are formed along the opposing sides of conductive line 14. The
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into material 50. [0050] Material 52 can be referred

to as a "etch stop" in sone aspects of the invention
woaoisndéyoat e that the etch through insul ative raraise@b/o14951

60 substanti aIIy stops at |ayer 52. In ot her words,

he term'"etc " indicates tha tch of. .
sepAgt? Srven et A sePR L Peouralrp B sl Bgiong gssociate
wﬁkﬁéefﬁaga/t@ tr’éags@t@t esvieds. %cofﬂﬁgl;i ebmilidive inst opén correspond toa
udes ut

sl e R S B SaATPlect yoltipf otk iR Bl difhy.
TH tréhsistéplie rad ¢amrts>rmmusml et betretgdiof gatesrattending séfuentially
iS 100%sele tive {?q:enﬂt.lve t

ial 52). N
alogia o Hanyro i LEfhesein de GRSl TRt shpmm ndign . 6 &
14 Q‘\(ff@@lmmlrl@ﬁéd @pah bp;adssnr@gde ef wndubmreame\nal a®fndicated by
FI%EQZH a’: 116@J %afrﬁaf?rhéf cq eﬁat@s@qrﬁg ﬁzﬁsﬁ?rl(?%grtm Ia\n%l tFe%rch 64
co@@@iﬁkefb?d lsédbt‘fslﬁltﬂénWﬂhWﬁl@htrﬁ&o@tﬁéhch&“ﬂ%c@cﬁssmhamtab ib& 14s The

nmuc ower e etch rat
PRSI RoBTe Shevs 85 Sgrun EoRNGaP I ok Bo ARA I SPefios 54
dlﬁ%ﬂ;ebemm ageh ednchasa otl:%ur snmumaweboslpeelmméebsneagm 64 hatl the
e openin er e t
Nl Bty gt L, D0 Shor s o4 Gencdlh FEns 4 Gont Risorte
dpRBRIof SHH | ﬁ?@rﬁltCJR| m@cﬁ%dif f eréd e fiepesi digpenmys mea mxt &Ind@d first side
r oxi ma e diffusion_r
Ofmﬁwmvn iBg 4 4% WOPW&JU@S B 5@%@&2’&”8‘%‘?%@8@ 8a§88r?°”8'dered
togjefef yé‘donta seed c@@ﬁmgg irea epealong s waondside ﬁf krter BHiwhich dsin
el n ende proxinmate” the diffusi
ORRo§INgEatign f%g?i”ésfé%ﬁﬁ’éf {lfé, openi ngs may be extjzlnggd
[eoBe]r el y Aﬁhdd@g tnb bﬁemgyhréegownwmd iwalopetto-one
r oxi e I el t
QT TeeppIIRTRe I & Ryl RSBhraant Befe PrrBiRitpaet. 115 tis
toGy deét Eswcgj %ﬂm&ﬁweﬁnomm&luﬁb@ma Asgdogsin V\&nél:ﬂt)évoaa“renore
over e di usion re eni n 4 o t
OB RS AP AIEY BB T QTG e b or frotaicey Ebomwn
is6lAGEreRMMeta dad Hehginfienedl ¢ donee adpestst Mﬁl@@lnsaﬁttdnaio that diffusion
el ectrical connecti on.can he subsgauentééqg fornme

regh)é\ségna%a% 4[ qnanaedntg ebi)n%{ﬁ gﬁn %%PI |%rtegPP aﬂxtendlng
alblg BRicditine N4t hacbresirigsdifl§od Agiohean mmhaécu uleng the

oG She Sk 341 agh B BB Hep VSRS S ong e
SI_QésO§19ch§ @64 tanb&forinid ovér&he’Eh@ldTEBdnahU(als dﬁﬁhsmn Rgtons hofum
RSP e Bt B0, and o order o

[bOs7]P| aneFigk. 1180 Musisste saRtbomagieckoighe IRenfi@05@Ys. 16 and 17
shr;tey\]: g %g%‘??%ﬁa@;%&n Wﬁph rzggmen]{?ﬁ Og) ata prc—:ﬁ%ngr?/tproceesgﬁé s{age of the
second aspect. Wafer fragment 100 comprises a substrate having a base 102. A
suitable semiconductor material base is, for example, monocrystalline silicon lightly
doped with background p-type dopant.

[0058] The base 102 has an NMOS region 104 and a PMOS region 106 defined
therein. NMOS region 104 comprises a background p-type dopant (shown as p- in Fig.
17), and PMOS region 106 comprises a background n-type dopant (shown as n- in Fig.

12



trenches 62 and 64, and wi thin openings 54. The

conductive material 70 electrically connects with the
wdizbdsusdon regions 30, 32, 40, 42 and 44. El ecpcrwabkdog/o14951

conductive material 70 can conprise any sui tabl e

inc xanpl e, netal, neta
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basgt. eri al s, such as, for exanple, conductively-doped
ects, conductive material 70
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ial 70 ri ses a_.comon planarized upper
[Q@‘ﬁggg 7§”\ﬂ%{? reﬂmHﬁ'%elaﬁawgiﬂma'hswusmmd 3hahex surrounding

a ponmsh okl e O(DB raaa ah@thfeﬂééfﬁr@ r@ﬁﬂon flog |§d§§§?ﬁhﬁmatﬁglﬁﬂﬁusttr’a% asa
he conguct hin the trenches "and

bg Sé,moHB mgwo&‘w}of 'ﬁeﬁﬁﬂe%h§ GEECEaoN t1dcomprisgea plurality of

NESesouate/6@in @ﬁab@u@ﬁﬂﬁeé}ﬁd el ol Fdgfd o Gtc,tb?npnses a plurality of
or In conbinatio

th |
PR T B okcono 2 RSE shuseliraia rraivis aral
dlégrammateall)amusr:mwjlr PG shed gﬁéé‘ﬂ \’Blfgwﬁiéh;n@&rﬁ s@ﬂ‘)ara_ﬁ?_ér%rﬁe"t\k/een
ed upper. surface

'”@P"&H%‘ YR S aﬁggé'leﬁ%r?ﬂdt BEYIQR FPuree/AEpin Fegions are
diagramphagicalyhitmsteedd INPgARABH Ginds POT WhIBh Mhrk Bgﬁbﬁgﬂloﬂsrbethﬁ@en

ct 6the i nyention of Figs. 1- 15, a plurality of
m@%@ laPlﬂ /%ﬂ'”rr Phs are forned al ong the
[(mmq>3| ng Go@t&&nvﬁ hrﬁaommfdmp/r%eb |a3ﬁ|r]€ﬁopﬁ_ 9@@@1@7 and 109.

T R S TGS olea Walede  Biskreies of AliasParegions along

thel eidieCl@3 .of Aee wo&lldﬂ@aysec@ﬂ@ duitdd ofyiffusiR ré@oﬁéialong f’[he side 109 of
such as

d .t t isto ate line,
ing o T AP Sh e P LRegt DLl i Feaio e egnanctes wipee
anbtreen shretigh tr@atigor daies @c&ﬁ\ori‘s@ﬂwylhﬁ@ 1@85@%(@(@ 8the interconnection
t.ransj st or es exte ng sequenti al al’ong_a row
of Bep s e E eons AscubsAROE ith relSienRe RGBT
[a06@}n | n Corgiictiva ling, 119, colrbridbsl a bair\ l{ﬁp&g”sdﬁ'ﬂéﬂ gldarﬁ%f‘ﬁs A

f”%ﬁeﬁ% “S'!"‘Q%SESO%ECG%H'”&H@S%A" r\ég‘\olalﬁgq?foe"ﬁeféa'ﬁn%élde 111, and a
secamssatipsed PMOS ssircé/Hemnt bifusio rédieRab féitheasigdsdet R The
AR Nt e S et by esontsaris along
sidecttiBrthicughtehaitioy gatee cbﬁw@ﬂ@ébl B2lirnth d, BeniRE B hE8Inteftonnections
discussed above with reference to Figs. 1-15.

[0063] Line 112 does not have source/drain regions associated therewith in the
shown fragments of Figs. 16 and 17, but rather is a conductive interconnect extending
to other circuitry (not shown).

[0064] Fig. 17 shows exemplary source/drain diffusion regions along the cross-
section 17-17 of Fig. 16. Specifically, NMOS source/drain diffusion regions 132 and 134
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directly beneath such trench can occur sinultaneously
relative to trench 64 and the openings 54 directly

woensapdwit . The openi ngs 54 beneath trench 62PCamS2008/014951
sone aspects of the invention, be considered a first

K o DERa s e 58 e MG Sisgutsersainidifusion regions
m@a@@u B3 brmmn&domm@bmﬁln@%s@ﬂlﬁé‘ 1 ‘i ®. PBe NMVKSS Q&Sjrcé/%Fam

penlcp row al ong a second side of |ine
f%‘?”@ﬁ”? ?W%fb’sﬁ %Df?l%fraé P&W%@WH@WW@MW%%@W and the
PMO®esdutce/HRODREiIoNS tiitOtbrifiR e R AN RISt B-tyeown for med

Qne correspondence vvlth a pI urallty of

C%?WFE@'V&Q%PQ@?%HQP?% the processing of Figs. 1-15, it
[0863]0 be Wheltried 1o8] 14 Oahd b2 atd MR Wnérl?sﬂg‘@ﬁétr@&%ﬁ& similar

nore op eni ngs are assocl at

b S P SR Slp Meghioht - ot Acvetcnade, ine s 108, 110

arsh Dvaarﬁ;ﬁHu@ta RWeF PGLRIe PAtetiaN ALaf] AATLN SbUIdNve Werlal 124,
ects of the |nveqS|on so that diffusion regions 40,

Tg& nesfurther compgise GeNGYSEYe atgrigly ketwegihiherippasand lower insulative

mdickitlsS iviain tHeecgjrﬂUctﬁﬁétrﬁ@l@heﬁlGJf BhONGS Beifily ey {420 ﬁwelcﬂ)nductlve
|on re |on can be forned al on

”‘?A% 'a{}g;&% Rbbgina 5%’6 171 apd thegenelugtive matesRRining die being

labéledB0I rrg;alawe eetetiagy 10 @01 ddhecorhiRs 1 sérﬁ@ mdtdiRls as
or me e.single continuous diffusion

d'?%ﬁ?‘aﬁég?"c? Elie SFL’I”?'H fi¥e reBieriale < ang 36 eesppaigied; of Fig. 2.

Cohiductied materia m,% 12$ 96@7580 Ea@%mé{@e&ﬂ 's!allnké%‘ohé&&lv@ materials
eco the i nvention. &g 16 and 17 show a

n
d'%%ﬁ?%‘gﬁﬁ%%f& C‘m“@?ver PaisHaRA4 Aidio-# aad SRR EPMPHR the same
cqpracieeshagrials agenefanbiher, seeam Gonﬂ@%éc&lffer’éﬁf Métérléggﬂﬁme to one
Q0 conprises a substrate havi ng a base .
316( "abl e semi conductor material base is, for exarrpl e,

[mmmcr yst Rl i mencid sigowall dpabérsy ¢ oW dile PRGBS, 110
as an NMOS region

0058] The base 102
a0 TR el spagsTa et GamRAFSSBE SEHE BRATANREENS Sandars 26 o
Fig (2! Tingpdcess! él@@wi%élﬂimﬂnmé Yigeo GRRGM th&ﬁﬂ&%ﬁg as p-
re nprise

[%(g;g Egr ou r]*?ag'ﬁt’?'ﬁ?@’o&'ﬁﬂ&ﬂ Hd‘(ﬂ’i‘”‘a@asﬁ 1027 Regipns7)40 cpRe
cotrresp@gi O rshauw ﬁetﬁc}!ﬁts@lahdrwe@%nﬁ Oérﬂfﬁébc@ﬁjl Bar\"@é%pﬁs‘é consist
conduct or terial 0059 e fra menf
ossiif Bl L POt sleorm et TRG i Roltied Fas oo, 17
eldsdmsboalﬂlw@‘éla’r@gamactlvé r6§iee ags&méwmth We hodRhd 48VRVBEIoh He4 of
a third conductive |line 112 between

Fig o 1P SiE S b RE R e | Huind Setiereaisn 1 el Fio. 16).
Isclationdgions 140 are not shown in the top view of Fig. 16 in order to simplify the

drawing.

[0068] For purposes of the discussion that follows, line 108 can be referred to as
a first conductive line and line 110 as a second conductive line. The sides 107 and 109
of line 108 can be referred to as first and second sides of line 108, respectively; and the
sides 111 and 113 can be referred to as first and second sides of line 110, respectively.
The NMOS source/drain regions formed along first side 107 (such as, for example,
region 134 of Fig. 17) can be referred to as first NMOS source/drain regions, and the

NMOS source/drain regions formed along the second side 109 (such as, for example,
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conductive lines can correspond to wordlines, and
accordingly can conprise a series of transistor gates.
wOoheosgatses Wi I | interconnect source/drain regi 8as/USE05/014951
opposi ng sides of the lines with one another. [0060]
IS d|a rammatically illustrated

o802 ol Pl T R b SisSiar o 45 Pon MBS osRidiain diffusion
regitdish ghedMO 8 8ot g/cedin HkRision r%l@ﬂé frmed lanﬂ'g'tNe 1|‘lrst side 111 of line

t rroundi n ortion of |ine
140 t5t3h 58 Lol 467 fUaen e 96 ebRa. 1 waalbergloged o as firs
PMN@SMC@/GI%Arddlﬁuﬁbrﬂtefgfdm%l AR hed N0 S soffd/drBif d?i’fﬁIsi Y& egions
ses a(ﬁl urality of PMOS source/drain

fof P BBPGS SEHPBRSCETHE B {b{Asb P8R 1PoI8| e Fig.d 1) can be

refiéred @rasaicbemd PVMOY ddiséd/alpiitisiciaidyRehs! | nes 135 whi ch
sepa ons between i ndi vi dual "NMOS source/drain
H@éﬁons Bﬁ{?rrfqg@%'g%u%@%?%@%mﬁé‘@t"tﬁ]@atﬁr@' 150 is formed

ovbir gEANUBL ineaktive inklawsl 15 & @hﬁ%é%%éﬁtﬁsﬁco%%g%h 8

aratloqs bet ween | ndi vi source/dral n

PP ST 1SR Ao rAea 88 o o dessiaaivpmarerial 150
isaho@p I@@ﬁnbﬂgn§ h@RMatifdd @;ﬂébr%gﬂace-r\nﬁiclmm&%ﬁ%lﬁ/ éUp‘%ln%r with
u

di ffusion i ons 1 ncl first series fusio
Ui SRS o v BHEe GRIRaL 524 oflines HBB.S anst 5 Susbond o
ammp%hd@f byd‘bfrf\lblg nled£950 %eﬁbt%‘gcrb&?th%' Lﬂ)%eﬂff;?@st Qirthddd®f lines

d d regi ons
105 310 BT AR Gk BRI e M BBIRER 1240 GAThe e aRsardl pianarizing

mgitias So0EPEmeesthbndtbnd bPBover it firitis! 108t 014 BSd 112. Such
i nt er connection of separate source/drain regh ons

Pl ERLAREALIRR G ORINiEhedbhe feifX@mMpls. Ehepgicame anigbegishing.

[@rojuct i VEhd acnﬁe M@or@ﬂm ARP$1 ParRahbwAfin 0RSMI NG iF FRESS to
rst series of PMOS source/drain

e@é?%ﬁ@%%ﬁﬁ% BFta’ﬁsr egiens arenkaneaindhgtiativgenatenial 159 dhg lines 135

arger3metilis&d ingSg.ofs 1BMetnaseiis §6;1>aﬁ‘éi@'sfcbuFHeHré'ﬁ'r@@oﬁ@Sr‘eq{b‘% shown in
de 113. The first series of

F'@Jlﬁ'ﬂsqn%ﬂt?é%?npgw e OEYNGi de 111 is connected with the
[eoFapnd Seméf@ﬁrlnghféﬂ’gto%@@ 2dhdth ré)bé}fétrﬁéoﬂ@?érs’ﬁ&r is @RS over

, | ar |
'”?Lﬁ%/f? ﬁ@@ﬁﬁengati?%a@a‘éé?@gré%@awmpw%er@ﬁéﬁa@ qagposition

digdugsed Brevibbsly fd)Ofabridiisnef Fig? 5d@@sordtghh 8% ®erned material 152 can
associ ated therewith in the shown

oo R GRe e bt Sl RaSI Hapn Al AEp Of ot of Gxygen and

nitesyediu X patkerh BArCES RAMEaTn MstRRfi SH0uRingt ﬁ&?éxé%hﬁl%u' try
17 shows exenp

R R oo PG, A A BN s ana Biestibed Besvlouior

forming a pattern in material 52 of Fig. 5. A series of openings 154 extend through
material 152, and an opening 155 also extends through material 152. The openings
154 are directly over NMOS source/drain regions along the first side 107 of line 108,
and over the PMOS source/drain regions along the first and second sides 111 and 113
of line 110. The opening 155 is over line 112. In aiternative processing, the opening
over line 112 can be formed at different processing stage than the openings over the
source/drain regions.

[0072] The openings 154 can be, in particular aspects, considered to comprise a

first set in one-to-one correspondence with the NMOS source/drain diffusion regions
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17-17 of Fig. 16. Specifically, NMOS source/drain

di ffusion regions 132 and 134are shown al ong opposi ng
weizaesoop1l i ne 108, and PMOS source/drain diff BETWIS2005/014951

regions 136 and 138 are shown al ong opposi ng si des of

l'ine 110. The NMOS source/drain regions would conprise
alogy Ep bR al BrongREVE dhe 0P 9 FeS e FRLRARG g 0Rant
ooﬂegbdrfa%n@é\mnt mmt M@Sds"ogrdé/d_lrﬁgﬂ r@Qi&n?]\@Iabhg tONVeY side ofronductive
_appropriate p-type conductivity-enhang] nt . ,
ing BbBeAnarh T ISFL TG0 CRE GO REPEanGh BT kA8 drg
reGORShIGHE tHeOsoRd Bidk @F line1{hose descri bed above

relative to line 14 of Fi

Fig..2. A di ngl t [
[068] 110 RO FEARY T SEoRNG ST HEURR 7R s BpEude any
opéﬁﬁtg%deﬂﬂe WSS diffisioh abdives ABhE tHedecdRd sidéMegldf mes108.
further conprise conducf ive materials bet

h :
[QAEAEr  andliMoueh 2iPHERIMAPT RETVRASEII%ATS SR IprivRg over the series of
NMOBM#RidiorEreghs it 8o BE uhii&@tobA8hdrel $ifylé apehirg cddd betidrened
conductive material of |jne 110 bein Iabekegglz ,_.and
overall eldie gevricodraimfesions ehiapraing FOUBLIAE SingTE argch
ex{éﬂwt%img&h}e‘f’&lgwgﬁhé abtﬁ/eérggioﬁ%n]g?s‘idélwv sfamprioge Sirhiearlyaiie
plqnfg[itg ,ro:f gpénilgés b‘}lﬁgé:x%%l%le %g&lg]eiéc%i%fh\ésar{goﬁsné%g t1 4¥8ould be
refHaBEHRTth YereBh-Bkd GdshinkPdond B adsl1 186 Iman 1epam aisehérteench-
sane conductjve nmaterials di

. . . I ussed above for

like SREDIEY i%@nﬁﬁﬂéﬂqngﬂh%ﬁ%sﬂ 1@iog.ﬁ"%ﬁ?an@a@eéﬂe%xﬁr15$ecw

refoRd8 16 88 BHEdhVoTabIGERSdrRs ShFilane tusetdilssar alwas relative to layer
co%l se different materials relative to one another.

529d8%]°-Fig. 17 shows sidewal | spacers 126 adj acent

[go7égwal | sTieS opdniteRp15H18 fﬂd@@ eﬁt@ddiﬂaéihrpﬂ'élfjlela%ldmméh rd to conductive
spacers can co [1ses e sane nater t .

malBRel FAne 171 guorpoanThRasHRRRIFGed wH & Sz Shshatsre

125 8nd HPsdrfle BépBRts thy etdheof diawid 924 LBIRREfthd sahabiobras is utilized

regions 140 extend within base 102. Regi ons 140 can
foE%%F%@BBHH@f65%haIIom1trench i sol ation regions, and

Go7GP! di NORYTeAMY t6 PTHR! DS @nd 081G SlectEisalFNhduMtivie nedteriadr 60 is
conSi st of silicon dioxide. . The m dd

: | e.Lsol at | .
fofreg BYer PASCRIC IRNGT 155 ARNINY 8 Re Y9 &7 80T 4nS Srerdas
thFR@hPRtiameatayat esh WikdinsLaeve fltdriahestedn soengrisgitionsaritd

of 'Fig. 16) from an active reg Qn as o.ciéléeﬂ:w yw line
COMRPS{IORE a8 Sacyrserdyp vt e BF ity Mefgal GUG1 0% g
ASRAIRGS, thé thsalaBvd ateHAPYED tdh EdiBpriseanvilentical cdmgbsitib as the
in order to sinplify the dra

gl RS0 876 YIRS K BRESS PPN vE et LAIE 831 Somprise,
cdn@fseBERGMtihIf GSor consist of doped oxide. Insulative materials 150 and 160 can
be referred to as a first insulative material and a second insulative material, respectively,
to distinguish the materials from one another.

[0077] Referring next to Figs. 24 and 25, a pair of frenches 170 and 172 are
formed within second insulative material 160. The trenches 170 and 172 can be
referred to as a first trench and second trench, respectively. It is noted that Fig. 25 is
drawn to show only those materials which are along the plane of the cross-section,

rather than materials out of the plane, to simplify the drawing.
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a first conductive line and line 110 as a second

conductive line. The sides 107 and 109 of |ine 108 can
woeorsabsmwied to as first and second si des of | PA®USEBS5/014951

respectively; and the sides 111 and 113 can be

d f t d sides of |ine
(0BEELec T afs ering Rl /it Sratrananes dgo and 17 ainsieotve for
nwtemag 160 rétatlvsltd enatd Tl (521 cdmd%corfowglﬁgﬁ ﬁﬁi&rﬁ%{){ §6H96h B3ér 152.
referrec}ﬁto as first

%‘tﬁ%@&“%ﬂ} 5%‘%%‘ e b ‘g INUahan Qe R Slehinge E9dinngi af insulative
mmﬁab NS0 bxgsaved tabogig opdtnGeruatle 4H6vePR e(x%#ahhé%pem%s to

SETR: ot R B L0 5 sRienii v owaitngsnt g psterebirelectve for

rrialmaﬁl wwrectaztivd @ htatéHal i 621 DPRe bSEHiREES1 540808 thid t‘P\FPQJgW?ﬁatenal 150
fi rst e 110 (gsuch as, for exanple

oI %'IQE;‘P&H”%%'V%‘V “dpged giffysien regiens witn e Scastive

re‘gncrrstMF{MB\ aouiffasiba regioh §84)fasiiea PRRSE 88ve r@tTEﬂ nthe Igsuch as
sion regions formed a

d‘g 2¥8h 369@$%e{3%1%“d2?3d8{>f fﬁﬁe PRPNIPGT PaN adenchentirely ﬁ%tﬁnepyalsmw

i B f |
relgicins é.gﬁ;h@m) brecanedx@d dﬂdﬂr@qrﬂé’ce&ﬁ%%@fgm @?rssl qug or g))((etlmpe an

TR S S S oo, 5 LT BT
mbariaktid ow;emqekmﬁfﬂ,sloh(}@f.ohgsul ative material 150 can

' L.d ' t d bed
B o S ieERpOd 75 e partioy B il avoeinosb@ défugor

reﬁlonls mmﬂgahe ¥iest Biaik @07 @k (idHPog @n&@@éﬁﬁé&%ﬁb@tly@eﬁthe openings

1R R RGO sl MRS 0sitn @i ar ho Bratiean dso has o

pckdn drfedtlylmesr th@@MOQ@lfﬂz@@nlé@onsSélléh GRsiBE111 of line 110 (and
to extend across

oo B A e RSO s
reglone) Adlitt&fnaily]SIhé filst N@ndﬁ&’(a%rd @drtidr ditectip DYc SHPERMHRNM A4y
Zthn% teria 15 to renove the material from
)%(‘PCF ‘Jt? P ?1'2@’ gy%maﬁ@ Lefoflins 118uch pl anari zati on
[@e80] be acTieapddonti@@nbty 174 66me#stR Sortion directly over the PMOS
j shin 0070] The active

AT o Fon e b S E Rnand, Skcdkaly Srend prrheopenings

1568hbtcare nivbetlyi der bhidt PMOS cﬂﬁmsmelre@ﬁﬁmbpns are beneath
e lines 135 and 137

O] 2 RHBERg onignp Seieih e cBote far e idareamdeistapd that

the egyentrtm @ncenipabssener aspebisWhetdin inibre HER twhbrehbhd érfey
dra 0071] Referring next to Figs. 20 and

smul?aé}epg%\”}z]gcgrqe yer 152 is formed over insulative
[oase;sr i al H@‘@rnn@&fekﬂbﬂ?&@b PBta@t o] a L6Rd lile AR $80 sH8rmed

o R B R e B 28 B SER bl e han 72
Carmlnpwesaateaalnmoatan%ﬁrﬁiﬂ%e ahi/ yu@fble SSMEEHRRNSbr &mbination of
co?r{pos*t:ons a}{']dr n?s gnc%r cgnéuctlve mat ngl 180 c?an comprise a refractive metal;
and in particular aspects can comprise a thin layer of metal nitride (such as, for
example, titanium nitride or tungsten nitride), and a thick layer of tungsten. As another
example, material 180 can comprise a layer comprising, consisting essentially of, or
consisting of copper. The copper-containing layer can be utilized together with one or

more copper diffusion barrier layers which protect active areas from copper
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nitrogen. A pattern can be fornmed in material 152

utilizing, for exanple, photolithographic processing
wanasanappropri ate etch, as di scussed previ ouBCY/US2I05/014951

formng a pattern in material 52 of Fig 5. A series

of o en|n ex t 152
cogisaneitprs Sanear 08 i Bnsd T4 A arT i asfya rebfensT AR 116, are
shoRAh pEatdradical i Fly rZﬁlfollfydlea)té Ithd‘ﬂMEB\ seWceAthrtae material 180.

403 pves RSBl P lorbe Be o B whtereh 06 iupiefig 18"

pl@%%i@_aﬁbrﬁtbd@ﬁl a b[hnaﬁzboﬂd@efb%udfadw ghl4xrosEthe opreiialganb3b remove

over line 112. |n e v, ssin t he
g G g gl FaeiveRalateb . oS BERR Py be
adeb@pRSRUNGliAL@I6r dlaaiplé, Recopaniegharty bolishrﬁng The planarlzatlon
source/drain regions. [007

i T P SHPeRep BRSOV den B BOBPR g pRgtona
le$Rof tHa rteridi 060 e tHofroesRdtageonviif. IR d iB®ehBiiB that at the

sour ce/ dr ai |ffu3|on regi onsal ong the first side of
prPF\%SSE@rﬁﬁRﬁqr’}\}:d 14’ne 108, a second set in one-to-one

[0o684) €S porrdmejmomat & rhdneridtNIB6 fieouoee gk amrerrsagéamsf material 160
rst si

al ong th d f duct I 112 I
oigsiidy Stete s ip R o0 VBT BEBOrEE S e st the
treﬁ,gﬁq% gyglmh%ﬁ@g i1 SOWItaIrQﬁg]chhe’OWllySCdimaOfs NVOS

e s [ 154 t hi
QU P a0 BR AR T AR hk Gitg epE RRERRSS Sttt alh fagions
al%@g ﬁnsf»%.gg 411 f e% mﬁm @, oM cltdneuaaemmesameo @fhepfcohnants the NMOS
I hou
S OHRST B fsirandpopRs f BpHEE o r s B aE 40 o et 12 e,
foFrﬁQ:a %o olek fieldl f@rahﬁst@ﬂd@t@ﬁbﬁﬁ@btbhpt a/ 3| ngl e opening

cou O nea ov t

180881 opontlg oI It 3han iRl BSUPhTH. fhrl FE R dmpa over
pl?ﬂé&glzleg rmgpfr serfabéIESaOf m@naewoaancanhamgtn@l rdletefif7i 60f Cdpnto0 can

Imilar

|
oG- fepksaB Hedetyipdegeh FahGR R grarme. sitcon
n.g»@gl d be repl aced with a trench-1ike opening along the
S|

112, er. trenchlj.ke openin

808 ng Mo SR AT G- DT obA SR 186, AR omos
sthayees, 1|’i2ucﬁr&?g’1 fieexafiphs, GMOS tnvasteesarel stticstaagomfaccess memory

ons s o t hose cusse ve relative to
(Efl%@\z)r eglg qﬂrxri]/%can 'nG[‘QjB%"%F d?ﬂtg rg%%amecﬁ @gfééaﬁf gu%m%%hlft registers
oriagglﬁirﬁ?ﬂldl’kﬁhﬁehmwhﬂd @yefrudiidh candetiocapardiectintoeppidagivhain which
0 ine 112. Such a |sh
araprEoRackos maiely ftiradbat SHAM 42 J8Re e ata compon
olﬁiuﬁh Tﬁé comdteiction cdrd dondxiahipte detifmrsanedétto lsystem-en-chip (SOC)
gratohed
mtegratlon igital signal processing (DSP), microprocessors and embedded application
specific integrated circuit (ASIC) chips.

[0087] Fig. 31 shows a diagrammatic illustration of a prior art six transistor
SRAM cell 710. The cell comprises first and second inverters 712 and 714 which are
cross-coupled to form a bistable flip-flop. Inverters 712 and 714 are formed by n-
channel driver transistors 716 and 717, and p-channel load transistors 718 and 719.
The source regions of driver transistors 716 and 717 are tied to a low reference or circuit

supply voltage, labeled Vs and typically referred to as “ground”. Load transistors 718
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for patterning |ayer 152. [0076] Referring to Figs. 22
and 23, an electrically insulative material 160 is
woanisadiover patterned | ayer 152, and withi n t RET/US2005/014951
gggnln%s 154 and 155 extending through patterned |ayer
The insul ative material 160 can conprise the sane
ang gipers eanpasteddn epriss RebueP R BIgNSBISISICP & le%ﬁﬁ%ﬁ&'&ﬂage

labER . a%nd@ﬁ)e 8fairfsl @TorrésondiNgCRnei fﬂﬂis}’s’toﬁshﬁ iangliidt iThe gates
mat eri’al 160 can conprise an identic Siti
of one TANSEIoER T VAT G MRISORGHeb NP efr el (LTSRS UAd grver

traRSERd Wé@yw materials can conprise, consist
essentially or consi st of doped . oxid nsu atté(éevice

[0RBBLT | | dnVEEe HahaTen BHRRD R TED S Lyehd s b

trahBietbk 244 %d%ﬂrl&%ve@t@ﬂ?% RES AR thvkASLbAbUtR2 Tevesd [ the drain
respectivel

% di stingui sh the materlg %1
of e NS PO 7] It A5 FG 7 P Dy are gete of
drip& tFEfr%\cstérrﬁ @Cmm\lgr%r@’ﬁﬂ hlag%narﬁ\férﬂceﬁrnﬂiam% folrhed Ey?&@’kﬂate of

insul ative nmaterial 160. The trenches

detige fienistoed! f-ol RESINRUIE aNgoUREH eGP Ide i & r}qrﬁ*@ﬁ%ﬁr 0ss-coupled
to fcﬁﬁm%ﬁh'ﬂ%ﬁ Iving ta paf dﬂ‘éb@]‘életrﬁ@kar{fwo st b@tpdﬂ’sa\ﬂpeblﬁcally

hosé nmaterials which are _al on ? 85
inverter evtpysZ29ds £1ash; COH&'?H&?'“N%?{ 'H%H’féﬁﬁaﬁ“?gelﬁ‘%r %PU?H@ is

cr&!satfb% IerQO ﬁivﬁﬁéﬂ ihyutt72@. g awd &Q\f@@&?@ﬂ\ Mg te? baipufkg720 and 722

formthe trenches d 172 is selective
fomthermermntqraowsaﬂeae PYRUSOf RS P P 152, and

[edeepr di Nk nerdpphigifobaby a§ﬂ%@§le§&hbbé¥ﬁfca]lﬁ?omisrbne memory

subsequent etching, or continuation of sI

iGN otgh THeaTFSASTY of RIS BTV Pl AT A PR DL Blneges

trdnBisfe s LeR 88 bRGsss HehsiBiR 766 BRY 902t e xbe tflsdiétively address and
openings to base 102. The etchin él lized to, e rﬂ

acehes ippisualgaennsy qlemepte Mathighg agay e CPPRRS t‘f%?'ﬂ?é?‘é& gp one

achivOidrRirRl b%e&%d%b@s‘s%u%éa invERer QREMi 720S Abbdss transistor 732
extending throu mat eri a

150 to. b 102
has e RStV IEnabpRACEieR e Si05H Cperdg%ﬁgv%aﬁ B E" Ridralty of

o‘]’rﬁﬂéﬁ'ﬂ@nté@/gﬂoﬂﬂnrl% fatdC Budsadithb fsihgieophir @fgjomplel‘aélr)ta@lwlumn
MOS "act1ve region 116 (such as diff on re
ines§o4 a0 TIBFIOThETS OMIAFRS LIS BHRANA0 8t T BITYAg of gpese

tréHsididrs 78H aﬁ@ 959 Wésp(éé‘ﬁv@?ow‘rbw life 768M% Efihediddt®the gates of
proxi mate the diffusion regions in, for exanple, an

a0gpps ’ir%réﬁ'ﬁt%rﬁ 7§Q(?ﬁdef§2t hat described bel ow with .
[6R0F" eNCerbifd SatirheWiRy 8iN7 @ |ﬁﬂﬂ¢é§3édt\l@tlrf@‘bwrliné|73830
ovelf the diffusion regions %007 ir
conpeCHadvartpeyiP i /8P PBRTES AHaoRRRSEE {4 TG to static
mé%l’ﬁﬂﬁl 75!bQﬁ\ﬂalJelg@’lrsft'pTaﬁﬁngSéél&tﬂ@Zorﬂf)Ielﬂemar)l(b@lo(\mltdges on column
specifically directly over the o %
lines 734 and 736, and then acfivating row line 7 8 to connect those logic voltages to
inverter outputs 720 and 722. This forces the outputs to the selected logic voltages,
which will be maintained as long as power is supplied to the memory cell, or until the
memory cell is reprogrammed. '
[0091] The structure of Fig. 30 can be incorporated into a SRAM cell of the type
shown in Fig. 31.
[0092] Referring next to Fig. 32, an aspect of the invention alternative to that of

Fig. 29 is illustrated with reference to a semiconductor wafer fragment 200. Several
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154 that are directly over such NMOS diffusion

regions). The first trench also has a portion directly
woeers/mdw1 PMOS di f fusion regions along the si deCTus2®6/014951

line 110 (and specifically directly over the openings

154 that are direct I#/%Qover such

dj ff usi
comagReHa P! WASHITEFDREAA0) 21s feniiva) &6 VERBREAVREL . 2% APF sHeh
co@ﬂg%ﬁ%@% I)A/\l}?éen%{ogad qtliéenggmog ta% ianéiRgdised V\gtgc;bﬂeeence to Fig. 29. A
ra I he T
ey 1serbeLTSerL DR SPEteat 2000 T ATt BE (PG MEVLI O Hd e that
thetb fid Héb@éhnﬁgeg*t@mtﬁn@{dmg cohlRtidd Aaddridl HB@oﬂIIHé ‘(1a>_n dnstead
specifically directly over the o

pafieined tmajeri) é P2 &g fepm rHirsly egyedﬁﬁg égg 8R ,:gll"a% tftq% évf]s o opening

to %%Q@Hglhg%‘ihé donBudthenediesalarne o B@Mbé‘sglhg%dageletnalo@oumo that
be undersStood that_the i nventi on encqompasses

doBgREgh SR ETENS? e DAANY Eo IALTIEHOG aparecton Beteen

COﬁGLrIE‘fII\/é angeits h¥o bR FROmal-R8BA0 drehern £ ngdexst, suehfeagbe formed
d 27, a conductive material 180 is formed over
wnﬁh@@nt@nawowsm%@p%o wi t hi n openi ngs 154, and

dgggiﬂcg t fﬁ?rnférlibg%ufﬂe?&q?mbt\ﬁl@&w stﬁﬁmita DD e FigR B2 ﬁgalthe]f&ﬂjcture 100
S ny suitable conposition,
of §t9. €8 @n@@t PR HatuR,20 Was %m@gg eI EIAD 2 R Weiﬁ'{”?’%oa”d
PGB £0R3RIdr8ifR régibed. I e corRiubmiea ede@iaﬁe dai d@)a’ﬂrirllsé lahgalsultable
aspects can conprise a.thip | ayer ni.tri

IS nBINGCio SR oD IERE P71 PP Qe GF g & aar me'al

S|If&|derdo‘ﬁﬁ900n§§‘ dpaddstdis ko 8y be @foﬁd&bﬁigﬁb&‘m foAsatmadf resulative
mat eri al 180 can conpr

oS 1601 (. 65 8 ARGy CTBB RGN Sping b7 P BELon Materia
156%@2%@2 c?lﬁl%'ﬁlﬁl*e@d’rhg uh@%@;;r%g:matdbﬁl 180 (sugleds pragesdiey
nore copper diffusion

anglaseus o et AR iasd s wer Ui r@é%ﬁ%%@?é%ﬁ&?ﬂ B SRkl 8
exié}%l’ thé %Qeﬁiﬁgs blidbpet s@Ridee fof pedéstaa@tzow or e Faoins® pld)dmaredsuoh

6, are shown in hantomw t01ndt a}
Uﬁpﬁéﬁurﬁ?@ﬁ Sﬁr“éa"k?@ﬂ@éi“ﬁe m?éeff% e bel%ﬁnef lectrica
cof:ﬁ%cjﬁgg {V\gcg dé@éétafs@oﬁl %te e?e%tnﬂﬁd?&%ec’(m{ @frm@tbnéﬂ@owmh pedestals

| anari zat j on
LN G SRR i e
thQﬁh@ hb8ésthis 20R Q¥£Elebifisallyadoniecte@ingthisath dliﬁ‘Osmﬁmgl@dsl e .
| anari zati on can be acc%gfﬁl i shed uti

e, Eripventionfssaiie l’eIB&pl‘lé)ﬁlegzl Zdl-lfﬂghumerous applications

in mlrﬁ’d'llﬁf isZftlsir&i i B nebti.O.atlabF HEtRE aréqicotonhe ahetey.eTisoimeention

t | 160 t hat
catie wiiees fosrstiaByna PV ShssdaIMGS St B oa B SigBian
cPRBEHY PID&! regfoné Mh RHE GABHeNENFbEgRra@innBLitng MMOS regions with

one another. Various aspects of the invention utilize a trench etch aligned with etching
through openings underlying the trench to desired regions. The devices formed utilizing
methodology of the present invention can be appropriately shunted for low parasitic
resistance, and the methodology of the present invention can be utilized for forming
interconnects with fewer masking steps than would be utilized with other methodologies.
The invention can, in particular aspects, allow strapping of source/drain regions of
transistors utilizing lower sheet resistance materials than are utilized with other

methodologies. The height of the conducting interconnect material can be adjusted by
20



[0084] The renoval of material 180 from over the upper

surface of material 160 electrically isolates the
worb@rioado1 180 within trench 170 from t he mat er Pai/us8®5/014951

within the trench 172. The material 180 within trench

(i 70 electrlcakdéﬁc%nnects NMOS source/ drai n re%ions
<Bing tiensh BORIN N7 agrount fleetalack tWisthaiwtogy of the present

mﬁé?mllbﬁ ehH bQIUﬂhie@GbDﬁr%v@ﬁr@%thé PterébriiRckldin Rt éaaiﬁonlailﬁ%askmg
conducti ve materi a further connects the

Sf%@ﬁthﬂm'g BBW?é‘F'aP%HVrPer @@F% sAqditionadytrpetbadalggy of the pre present

inGHIAH Ghh YROWBHIidrdonddlive naidrifs bl dilliz&t in d RERRRPregion (such
gate over fjeld or transi stor gate connection f g?ﬁ

a%:?efe&m GRS aSRAYD tham in redipe periplatal ty then@emary ragion, and
cabNow Uilizatioh OF [REK encddcid ABRFiLIESsH rHQlE’(%rd &Hééc é’&ﬁhﬁ@ %oac:tanoe

gyhnaterlal 180 and insul ative materi al
WIEHH bRBAINPRINERTAG & Rdorepestehiat i thy mmwamaVe

@UQSZF i al , mbiheboiehy o5 thfe%es%ﬁ@ﬂ%nﬁvonsdah'lféthféd fot Amerous
6] The construction o can I ncor por at ed

F{P ?%'Oﬁﬁ reg'edieg e&@@ag@mwwﬁé@gt pl’%ﬁ"bm@alr@ﬂm%@remﬁvpl e,

MQNE&)N)QW&HH@ bResRAtlin§éioh Gah %Q%@iaﬁ@& %%Sutﬁﬁé@fnﬁoﬁr%%merous
cells; "and/ or can_ be incor orate into repeated

m%'@P'ly§f%ra% apd/ok [qofc d‘-‘r”@@ﬁs'f“ék’%'”@ rfob@Yamiet IBAMrﬁrtays “SRAM

arflys Oflash MerBOR Hriay§ t Ayt Pl%rﬁoﬂﬁé’fré%%ra?ﬁo%asﬂkﬁange memory
appl i cations in which dynam ¢ random access nenory

ar M and SRAM are integrated into a conmon circuit.
The construction can, for exanple, be incorporated
into systemon-chip (SOC) integration, digital signa
processing (DSP), m croprocessors and enmbedded
application specific integrated circuit (ASIC) chips.
[0087] Fig. 3 1 shows a diagrammatic illustration of a
prior art six transistor SRAM cell 710. The cel
conprises first and second inverters 712 and 714 which
are cross-coupled to forma bistable flip-flop.
Inverters 712 and 714 are fornmed by nchannel driver
transistors 716 and 717, and p-channel | oad
transi stors 718 and 719. The source regions of driver
transistors 716 and 717 are tied to a | ow reference or
circuit supply voltage, |abeled Vss and typically
referred to as "ground". Load transistors 718and 7 19
are connected in series between a high reference or
circuit supply voltage, |abeled Vcc, and the drains of
corresponding driver transistors 716 and 717. The
gates of load transistors 7 18 and 7 19 are connected
to the gates of the corresponding driver transistors
716 and 717.
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[0088] Inverter 712 has an inverter output 720 forned
by the drain of device transistor 716, and simlarly
wonesriven1 714 has an inverter output 722 for medCbystios/014951
drain of driver transistor 7 17. Inverter 7 12 has an
inverter input 724 formed by the gate of driver
CLAMMBsi stor 7 16 and inverter 714 has an inverter input
726 thariRdudyobingeqaat e of device transistor 717. The
i nputs and out puts of inverter 712 and 714 are
cross-coupled to forma f flo

conpk enert @P‘)mfix%f%wtgeﬂrb%}?g‘m% Bagttiph forh ficoructor

Cohg}.{ﬁ;{lgﬁrco%hgﬁa\ 720 is cross- coupl ed to i nverter input
6, inverter out put 722 is cross Coucpn

d.to.
| nvert er pircmmrﬂg gt@,@mquﬁldyqus%}:{g edlﬂygpl c{aﬁ’b\éeﬂ{ng thereover

an€ Wale? $né %@nﬁ)?@dlﬁagioﬁ @é@bﬁ%e%cﬁﬁ@ﬁée’m Wd oEhdstidiedine, the
out pu lip-flop. [0089] A nmenory flip-flop
“ng@&ﬁnﬁggﬁﬁﬁﬂfﬂﬁ§kﬁm%ed typically forns one nmenory

el enent %rnﬁﬁ? b@b&gﬁnéﬁ%eabﬁé%aﬁf orfed @trhérerdffiion reglons the
el ement s ural ity of access transbst ors,, such

patieres daver hAUNG A GIuray ofereNEs exigndingLagreT, ak l&ﬁafcﬁque?fghe

op@ﬂﬂb@%ém@%%n@%x%ﬁﬁeﬂt&?ﬂﬂd SlURY a¥BEEHYaEd SURRErBially bdraiel to the
e array. Access transistor 730(£@ﬁyone active

flr@wmaﬁ@bemm@@théavqr@t&Efe@éen%fﬁa‘ HOR R Sout put

720. Acceggnihg anelcehially Paulbffe @aRriacdvey thet @ﬂél’rﬁml layer;
connected to cross-coupl ed inverter

pl ural i t y>X@PSiggHi @ﬁ%tﬁ?%lwn%%ﬂ“&iwa}f?fof?ﬁ%%” ?t:‘?% Vﬁh‘i‘,fhfoggs a

trénlaﬁ eRicREE tRBLEh e SETEATRITURIYe ARkdiRNtd the @Stt@r&éd fay@r and
6 shown, are connected to t 2@) remmj

whih A RIS 413 608 T NIARREMDED AL TB30 ity 1B thE Gt least one o

:sar @&ﬁ@&&ﬁ MRjiohs, el E)élﬁ% se?la&lvbﬁorcr@ﬁfdﬁmfgelde tleciriballygasestive
access transistors Rea

el el ipo BERFed 59Ph AU FAELA BRHPY L PR PP TGirecty over

m@%ﬁerﬁlﬁ scm@ﬁénawg alaﬁgmeeéecena ﬁid"%sar%ﬁo and 722 to
lines 734 and Witin

cel | 710 fPRUiBY paSqaticaly GpRRycHys Belc2eltGun fre'5BinGs and winin

th@ ‘H%HJ:HE AROEREYicAIRHoRdYG Ve 28RS BerRlit BRclricarnAddticandth the at
6, and then activating row |line 738 to connect those
b@@gmé<W§Wﬁ§§%§wﬁde@ﬁv%rter outputs 720 and 722. This
forces the outputs to the selected | ogic voltages,

whi ch Wi | thdgetidns alaited faﬁhér@ﬂmpﬁsingmrpdrsti@ﬁaiﬂ atdeast one

to the nenory cel| t he, [ L1 1S
Ofrté%ﬁ%?‘aﬂ'ﬁ%gns[w}l‘? C‘Pﬂ@““&' U@{?ﬂag'%g(? a é@% 30%%an be

incorporated into a SRAM cell of the type shown in

Fi g.3.3 1. The method of claim 1 further comprising incorporating said at least one

of the diffusion regions and the conductive material into an SRAM array.

4. The method of claim 1 further comprising incorporating said at least one

of the diffusion regions and the conductive material into a flash memory array.

5. The method of claim 1 further comprising incorporating said at least one

of the diffusion regions and the conductive material into a non-volatile memory array.
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[0092] Referring next to Fig. 32, an aspect of the
invention alternative to that of Fig. 29 is
wohkboussinseated with reference to a sem conduct or PGEfUS2005/014951
fragnment 200. Several conmponents of wafer fragnment 200
are identical to those shown in Fjg‘. 29, anﬁ’_égsuch ;
confonentbe fisthodss cfaipé| iWiherromnrishoigeqreeraiig Paifaf leagt one
] [ G2 doRdidte nefleridhirlb bfppaes cearizetmeraory array.
Oftﬁﬁgjﬁ%uyggk%tgﬁg%@wof Fig. 32 and the frrglgmsnt 100 of
Fig. 29 is that there is no openi ng .extendi he
conduct i VBe mstad & clamgl Wherﬂnntge fﬁgﬂ'ng%grteee&(g%dteg 16 Here than
On@@{%grﬁﬁgidﬁ%ﬁbh@u 152 is formed to entirely cover
[1ne 112 so that there was no opening to be extending

to the conductive terjal 130 at.a processin

anaPBogoud N 5netheg Oftnfi%!@ﬂ @étBeWWPfP&dg?@% Sng‘%gﬁl’i%g@g‘%zo
str@®Gre2ovdr ahd inddle i@t tontadl witostne et least dpetoerdiffusion regions, and

conductive materi al e materi i ne

80 and th | 130, of
WhaiE fhe oRESINdRAre SIEMEEA et BrmanevP R A S EHE
processi ng steps. [0093] Another difference between
st rgct ur ghdQRktpdd & gaim3Rwasdirt the etdotrivatlyinsulaide vhtdFagis a
29 is that the structure 20 as conductive pedestal s
seeqypl %%FC%"M@SHWE%Q &?&efﬁﬁ%dg‘d@?eé&iwgﬁ'n&r egi ons. The
conduct i @, £ stsabRctigall\Ciospaiieemateyialsiviet sditl ene or more
material, including, for exanple, epitaxially-grown
dif4isionNdBHORHd/ or metal s and/or metal suicide conpounds.
Pedest al JorAf7y terpditerreudayad edenthi dirst etecirivaliinsativef material;
i nsul ative material 150 (Fig. 19), and accordingly the

anQtep of extendi ng openings through material 150 and
towar d diHadasih @ segiewnss thrdegt ersgconat epcidcally3osulaiiveh

as processjng anal ogous to. that. descr] ) '
e HED b5 TG L5 ke e G A G Lo e e Hhiefal o
ex@P@rhdopedisgdipper surfaces of pedestals 202, or at

| east to proximte such upper surfaces so that

conductive material 130 .w.l| .be f . : ;
el ectrica ‘V‘"%’ERHQ&:?@&” s %&gsf? g{%@%c%n?%%lanve material
coBbiegtdt acinposiioe ahd ahendin thetsecord eléB@icallytinsytaitvesnatbdal also
202 is . also electrical connection to the diffusion
COP%'@TS&%%“%‘FFH%?C? #1°hy the pedestals 202, in that the
pedestal s 202 are electrically connected with such .
di f fusi onTheagkihng of HADYAD whkeein thearonmpmsitige séca pferef silicon oxide.
herein can be utilized for numerous applications in
whi cp, it 45 r%gt?\'o?%g Cliéﬁ)tl_q QIHEPSH tHe orfe orYhbRRNFAFI MéBions are
areas 'to one another. The 1 nvention can be utilized
mb@rthan pagpiffngioPkMY®M.egi ons to NMOS regi ons, or can be
utilized in connecting PMOS regions with one anot her

and/pr i nHer GoRRacK bﬁgn NVER 151 S PpsttathddNapaieconiiicBEEilicon and

Vari ous aspects of the invention utilize a trench etch
orad ordrogtiofaxtybere aindhnitrggen.

14. The method of claim 1 wherein the patterned layer consists essentially of

silicon and one or both of oxygen and nitrogen.

15. The method of claim 1 wherein the patterned layer consists of silicon and

one or both of oxygen and nitrogen.
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t hrough openi ngs underlying the trench to desired

regions. The devices fornmed utilizing nethodol ogy of
woOheospwement i nventi on can be appropriately shearasg2d06/014951

| ow parasitic resistance, and the nethodology of the

present invention can be utilized for fo

| nt é6conidbetrethpd of dlaimets Wagrinibe §{e§B§’a'ﬂ3h'Qﬁu‘9\Rb‘{ﬂ rgatggal
contidid 'bfzggor}j\%d BiQnségeret hodol ogi es. The invention can,

in particular aspects, allow strapping of source/dr ai n

regions of transistors utilizing | ower

r esilét and@empgtbeq ai daifmbyhaiedn "l‘]‘?lﬂaftﬁ@&dj@y@ﬁ c@pReses silicon
dioXRihodol ogi es. The hei ght of the conducting

I nterconnect material can be adjusted byadj ust i ng

trench depth, and the apmount of etch b Met ha

of "R prBeaNeiPhFLARITO N ERPb e PRI PSP B "
nitN@J_ i ous i nterconnects w thout additional masking steps

that would conventionally be util | zed. Additionally,

met hodol ggy of the present inv nt n.ca ow t.hi L nner

cond8ct i V&eraetaps af daipyT yoeiqin heAafems &"%ﬁBW”? g on"
0X§,§g,@@ as a region conprising an SRAM then in a region

peripheral to the mam)ry regi on, and can aI | ow

utilization of ctri rlal I
cr 0<8- coﬂg]el rﬂﬁthegﬁgg?% LT ﬁ]encoggyﬂlvg ﬁ%? g %%F%?gppOS'ng
Slc@@d’(ﬁé gpF%iﬁ@ sg@é iﬁph@ra&lrsttSMé dred aaremn“rw side; aylere[nﬁ)éﬂﬁ]one or more
Met hodo of t rsetlnven on C
aifigtonaaieng b Apd Tedrstane: wherstedgah SpPiadt Shbffifh through
thé\’?ﬁfeﬁnédl Bler ipiatizbt row] add Whéreinrtas traneh igsefitst tmcho’dﬁelrmjklod
resent invention can, for instance, be
furhericPZRESNE f or mi ng nuner ous nemory storage and/ or
| ogi ¢ devibfgifg at Rabiusher@cofiddiffexiampdgion WiAMiEr subpiate along
SRAM r s flas arrays, non-volatile nenory
the, pecan Séffﬁyloﬁﬁ%g%n ge e3'/rermry arrays. CLAIl M5 The
I nvent i orfofhidy I‘ﬂl@pat&rnéld Iaferﬂehbw@jaﬂéaét@omercg ttanopenings

exg%}%ﬁ{gﬁtbéiaqlﬂgﬁug n%'cﬁ:%g ggreﬁ%{d r%yvg%ﬁn%] %gégg%]ﬂg%jna is ?ubstantlally

pasallepio thk Girdt ambras@d@e&@mimeﬂy oeer henat ledee oeewecoraidiffusion region;
ne or

havi ng o sion re
the apspideR OIrardy eumdte et bes ‘?W?eS,eC?ﬁ%g'ﬂ“ﬂé e %‘g'q@ ARG
openfriggst axis; formng a patterned |ayer over said one

or more djffusion r |ons t J [

a plurali 995P°%%ﬂ ‘%?}J{Cé‘ﬁmnﬁg‘ {ﬁ Ple”,a ﬁé% gg}étf%mg a
seSOnEtrohcH ébaemmgniwn@sghhae Becaridaestécallpmseletien thateyiahlodhg
pa%te?nee%quer%ﬂds fc'%%lsntgas%tld sfaelclon %y%r%glgse %ovJa?d {hlaeat least one second
diffusion region, at least a portion of the second trench being directly over the second
openings and extending along the third axis; and

forming the electrically conductive material within the second openings

and within the second trench.

21. The method of claim 20 wherein the electrically conductive material
within the first trench is electrically isolated from the electrically conductive material

within the second trench.
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first axis and being directly over at |east one of

said diffusion regions; formng an electrically
wonewsliaed9ve materi al over the patterned | ayer; PEXUS2108414951

the electrically insulative material to an etch which

forms a trench extending through the electric 4I. o

i ns22.at i Viee methad eilclaiv W@W%%lﬂg@? ﬁ*éaaf'ﬂ&y@rﬁf%ﬁg lﬁf‘/?f‘cfﬁg‘on ISa
sin@étﬁ?sq giﬁfu%fonlréﬁéﬁ af 8 WRefin tHeGat RRRDbAY Secnaniffusfinttegiowis a

oward the at | east one of said diffusion regions, the

singlechctyl dijusien 8gi9rve for renoving the electrically

insulative material relative to the patterned | ayer,

at beast 7R Rk PE imiPavtidreiRehe BiRbRirstidifRgidryregioars
t he openi ngs and ext endi ng alon% t he second ax

s; and
conngetadig thansiagle ceporAdiiTysio FRAIRRNIPM IR NS or GP §9 it fred by
thé%%%QUﬂﬂﬁﬁﬁQq within the trench, the electrically

conductive material being in electrical connection
wth the at | east one of said djffusion r% iops. .2. . .
The2#et h3Ae IebPEPHRIAIT 20 FRRPINEBRBE ar R RS B reaign o @
plurdinPoftrst diftiiorPegidpk, dlttwikrbihune enessiinersecantlditfugion region is
conductive material 1nto a DRAM array. 3. The nethod
a phfralily af secong Gifusian r€8iRP$-i si ng i ncor porating said at
| east one of the diffusion regions and the conductive
mat eki al TinBtRethBd SRAMRZA @Nereth thd fiest oiftubiod redions aiemobnected

further conprising incorporatir id.at | > Of
o 1ipceaond HEHBAN FRUHETRHR R eRg RULETT 08 HEerP Py the
coRdddidgsmdrenory array. 5. The nethod of claim 1 further
conprising incorporating said at | east one of the
di ffusion regions and the conductive material into a
non-vol atile nmenory array.6. The nethod of claiml
further conprising incorporating said at |east one of
the diffusion regions and the conductive material into
a phase change nmenory array. 7. The nethod of claim1
wherein the openings are extended to nore than one of
the diffusion regions. 8. The nethod of claim1l
further conprising at |east one conductive structure
over and in electrical contact with said at |east one
of the diffusion regions, and wherein the openings are
extended to the at |east one conductive structure. 9.
The nmethod of claiml1l wherein the electrically
insulative material is a second electrically
insulative material, and further conprising: formng a
first electrically insulative material over said one-
or nore
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di ffusion regions; formng the patterned layer over

the first electrically insulative material; and
woehersaosothe et ch etches through the second PCT/US2005/014951

el SCtI‘I cally insulative material to formthe trench

and etches into the first electrlcall |nsu Y .

nmat é64 aI Atraeﬂsse@ ehioming asy PRI COfift?C i L iy @ffsou“’e/dra'”

re% P elntheflrst electrlcallylnsulatlve
érial consists of a composition and wherein the
second ePEMdNEAPPRICORLYHEt SUPEUAEL eri al al so consists

of the copRRsihd 4 %fdlﬂaé ovéheBabirsle Ghe dloadline Having er gHimof
the conposition is a doped silicon oxi de. 12. The

oppeditmeided: cl aim 1 wherein the one or nore diffusion

regi ons ?Fcﬁndﬁﬁ g ftdaaﬂy BNSoued/dirdfi @fudi@bic@ions Ithinfthe substrate
nmet hod of claiml wherein the patterned | ayer

and elppuicvest 19 sidesofdhewerdngr both of oxygen and

ni trogen.iokfing d ARt BREMREIHs@hRIdhdienligier thetdb@rce/drain
patterned |ayer consists ‘essentially of silicon and

diftisiongegibod;h of oxygen and nitrogen. 15. The met hod of

claiml1 i B phiimBa i AGslolayies fu@Déléd:tﬁb@lyOrﬁsulatlve material,
silicon and one or bot h of gen an

InenpattasebibeIoR BPEYBO RS AN ARSI ERPIUEd Wg?%ﬁfé’ﬂp‘a’ttl“% gt least
on%ﬁ;@ﬁ @lbfeﬁ]grb?ﬂeéﬁyﬁo@r o BPRRFL &fthé Q&ﬂc@'&raﬁedlffﬂ@ on Téxgons;

aim’l wherein the attern .| aye
conpri sedowhing @éﬁ%l’i%@é?@@ca”mnsuﬁeﬁ'ée H%?c }é/?r thp Rpfigrped eteh
styyperein the patterned | ayer conprises si I icon nitride.
19. The nethod of claim 1 wherein the atter £l
conpr i sestdiing E‘Grf'r%i@"ﬁ'lSEPP%ele%tﬁcauT‘H%SLﬁaé't"ﬁ6’&3 %rlaal%f‘ OH @

tre]nc@‘é%eﬁﬂlﬂgttlﬂ%ué’r?fl“@‘%‘é%bﬁ(&el'ebﬂﬁ@al@ﬁﬁsmatﬂ'@lnﬁat@if al@@ﬂmﬁtaﬁl’@rned etch
posi ng sides being a first sid

stareshio axtans hORLIEASTSARETBNEMENN T RETaIer E(ffbﬁop mto the first

elé&l@daﬂgﬁwsﬁfaﬁvéh%@d he | akst §b0|$lbﬁ| of thaheneh Beinhelireoly ofer the
openi hgs ext endi ng t hrough
openings; and

forming an electrically conductive material within the at least one opening
and within the trench, the electrically conductive material being in electrical connection

with the two or more source/drain diffusion regions.

27. The method of claim 26 wherein said at least one opening includes a

single opening directly over at least two of the source/drain diffusion regions.

28. The method of claim 26 wherein the patterned etch stop comprises

silicon and one or both of oxygen and nitrogen.

29. The method of claim 26 wherein the patterned etch stop consists

essentially of silicon and one or both of oxygen and nitrogen.

30.  The method of claim 26 wherein the patterned etch stop consists of

silicon and one or both of oxygen and nitrogen.
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the patterned layer is a first row, and wherein the
trench is a first trench, the nethod further
woanpriosiong: form ng at | east one second di ffuBCOMWS2005/014951
region within the substrate al ong the second side of
the condugtive Ilns formng the patterned |ayer to
haveSht | EsMelate’ s RE vWiiserin fsspatierasstital stop comprises
QMbﬁkﬁhthugh al ong a second row extending along a
third axis substantially parallel to the first axis
and being_directly over.the at |east one second .
di f fifsi ogT’P%Gﬁegl’?fj S Bé RGERIN i ratiargedyieh sioreogprises
sillceasitriode second di ffusion regi on being second
openings the exposure of the electrically insulative
mat o th tch fo econd trench extendi ng
thr odbn ¢ HE BERGRAY SR £P Iy TR B C PRPTEE:
gMbecm%ﬂﬁﬂened | ayer and extendlng sai d second openi ngs
toward the at Ieast one second diffusion region, at

| ea t|o nd t ench heing direct| ,
ov e?él]t hepgréc'@ﬁ r% ﬁF W&égé{\%&reén &g Ftn%e%ﬁ' Y insHiatiy % Maderial
coagists, of anmbripmsition gntl eheedire ter decahdl wleehidelChEvgtiVeRhatetal also

it hi sec nd openi ngs and w.thin the second
m%%%ﬁ%ﬂtﬁﬁgi et hod of claim 20 wherein the

electrically conductlve material within the first
trerdth i sThe methodohtlaim B4 Whatserdtﬁer@mﬁd?»&ioeIlﬁa:ﬂbﬂ)erﬁslllc}m oxide,

AR o Bl A SOER et S f S

nittddfeusi on region is a single first diffusion region
and wherein the at | east one second diffusion region
is a single second diffusion region. 23. The method of
claim 22 wherein the single first diffusion region is
connected to the single second diffusion region
through a transistor gate conprised by the conductive
line. 24. The nethod of claim 20 wherein the at |east
one first diffusion regionis a plurality of first
di ffusion regions, and wherein the at |east one second
diffusion region is a plurality of second diffusion
regions. 25. The method of claim24 wherein the first
di ffusion regi ons are connected
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to the second diffusion regions through a plurality of
transi stor gates conprised by the conductive |ine. 26.

wé 2ostosd1 of formng an el ectrical connecti on POTAS2005/014951
plurality of source/drain regions, conpr|5|ng
providing a sen1conductor substrate; provi

wor @i ne Aoyethodipl T amelectrieyy SONRTION iR a WM&I% of source/drain

re@@,ﬁg cBin ﬂgﬁ@SI ng sides; providing a plurality of
ource/dral n diffusion re | ons wthin the substrate

and al on@rAHENGR SeRUCUIYEIST BOSERES: wor dI i ne; forning a

first el gpbvidinglal Worbinldvat thessutlrae] fik vitalinet eing a pair of

source/drain diffusion regions; f or mi ng a patterned
OPePYRI §IBH over the first electrically insulative

mat eri al ,pbNGingalgIGang & sduibe/afa@Pdifasibm gegidnsd wigmi thenstibstrate
openi ng ext endl ng therethrough, the at |east one

anép@éﬁngr@edﬁlﬂh%]s'éi?? ettheyWsdEL: two or nmore of the

sour ce/ drigjrfing iafifrstdidiidag@inetiativd @afErialover SeLeiifice/drain
electrically T'nsulative material over the patterned

diféusictn 16919PS: et ching the first and second electrically

i nsul at i vgyRY ardatiefddRtdrPsiop avéripe ﬁl'%t @Péb@ﬁdllyﬁgsulatlve material,
t hrough the sécond electrjcally jnsulative

the hattgyaed eichedPrbinge Bb'r%'ﬁﬁo“tocﬁ’eé&‘% RatenHag é@erP‘z‘é%L{ghoﬁ@eaSt

So?rﬁée&'tﬂg o%ﬁ:%@bélhﬁ diradtly @ aest |edst Bomb @p thedourddidraini diffidsion
electrically insulative material, at |east a portion

regiPng;ne trench being directly over the openings; and

form ng aBrfihgGtddcead bitckieAIlURSIMReRdIeNAl@verihklpattetned etch
at | east one opening and within the trench, the

steiectrically conductive material being in el ectrical

connect | OéICNYhé}Iﬂ'\é et éﬁ@sé@bncﬂ'@l@@tr@@lﬁﬁﬁﬁildﬁ\@ rﬁatéhélﬁ tttSfo(Dm a
i ons he nmet hod of cJ aj BF@ n said

trqr@gﬁx’[qﬁlﬁ@gdb@qgh & $roPpd sleclicallyy a%v&éﬂgﬁaal&f) rﬂé%reqttgprned etch

stQpY 8hd & eﬂt@rﬂ:ﬁﬁwetéﬁ%a@f sdrhe oﬁ@ﬁnﬁ@fsd\r’ Wrﬂthdlpfaftémled Retch stop into the
I ons . The method of claim

rpe e @Hor IS M T o668 PRPh SbTedRToD e g pover the
oftnirRy&&n and nitrogen. 29. The nethod of claim 26
V\,her e| n the patterned etch st oe consj ? 3
forming an electrically conductive material within the openings and within
the trench, the electrically conductive material being in electrical connection with the

source/drain diffusion regions.

37. The method of claim 36 wherein the openings are extended to the

source/drain diffusion regions.

38. The method of claim 36 wherein the source/drain diffusion regions are
electrically connected to conductive pedestals that are over the source/drain diffusion

regions, and wherein the openings are extended to the conductive pedestals.

39. The method of claim 36 wherein the patterned etch stop comprises

silicon and one or both of oxygen and nitrogen.
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essentially of silicon and one or both of oxygen and

nitrogen. 30. The nethod of claim 26 wherein the
woabisaosed et ch stop consists of silicon and ORETAIS2005/014951

bot h of oxygen and nitrogen.3 1. The nmethod of claim

26 wherein the patterned etch stop conprises sili con

di o#0.de. TBemetns ehelaipBooTherpiniths DRiafRd @ICH siaperonsists

Ter j hhi Ritride. 33. The

e T e S B B e et ch st op

conprises silicon oxynitride. 34. The thod of claim

26 %her elThe Mehad efgiairg) S@efmqre'a|tm<§/pw?§mg§?ﬁc @tqpaqogﬂsta of
"&fﬁnﬁ f [ &h bh@Ritrdpenh.wherei n t he second
SlIIe ectof(lsrf:ea(f)rlbf%iI n?l?lglgtive matgri al also consists of the

conmposition. 35. The nethod of claim 34 \1\41 rein the,

compae t TBAmainGy SRR 26 Wheseh 165 PakE ek BRI LraT T Iogs
siliE@‘fﬁSﬁi?@.d etch stop consists of silicon and one or

oth of oxygen and nitrogen.36. A nethod of form ng an

el ectrical connectjion to lurality of source/drain

regidns, 108MANY ﬂfgc?a'fﬁ‘r?iﬁ/‘f%'&&ﬁ@ tge Q@%‘?r{?% 8??@%38‘?'3 Eoripribes
silistPsitilat e; providing a wordline over the substrate,

the wordline having a pair of opposing sides;

providing a pluraljty of sourcelfdrajn diffusi ;

r egi4bns \%ih?ﬁ'lﬁ)ﬂg?‘ﬂ@g @%Bkéqgﬁ egﬁ (s %rae%ﬁ{eclﬁoﬁlgéwﬁ%mpnses
siligbilegyn@fiad.ne wordline; forming a first electrically

insulative material over the source/drain diffusion

| ans; ' tt teh o L he i .
releg| Pls C |h|%;;rrg?tﬁaqj Sfa(ﬁ%%&%@ﬁgrreﬁwatﬁ? flfﬁt% g%ggi{:?féyr ﬁr?g@a{é\{e[: rr?]i‘étenal
coRsien dnacbmgositiph andivheneirothe epesrichesctasally mniutajive material also

t her et hrough, at |east some of the openings being
COB?'?E&%BV%\/ OSE‘PW east sone of the source/drain

di ffusion regions; formng a second electrically ,
i nsuleat i Vimerrattand af claired5 wherepraihe eompdsider Is asgenged silicon oxide,

and wherein the patterned etch stop consists of silicon and one or both of oxygen and

nitrogen.
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etching the first and second electrically insulative

materials to forma trench extendi ng through the
weeesndmiectrically insulative material to thecT/us2005/014951

patterned etch stop and to extend the at |east some of

openi gs 1t hi atterned etch stop into the first
el ecf" ical %ﬂl}%ﬂgﬁ 38 eatiearpigithe gppesingssides ofdhe werdline are a

firsf sitibant Ia@ecmcbﬁdétglvﬁbrélﬁGsblcﬁ/or%Vcﬁrthé BSh RIS ﬂ‘?enﬁjrst side,
conductive material within the

or m a | ectri cal
%?f&m ??3% P@Fﬁgﬂw SF?FF?Q{C{%'”H‘“BN%‘ regipgs éfeeféf?*rﬁf%’é(fq/@ram diffsion
reglomduand wRerehi tae irahctbRi Nirsi MerRhefkerh&Rbd ﬁ%@?@érh%mg
wth the ?ource/ raln i ffusjon re&rlons he

met hod of "EI"419A égé?ﬁorl%@%‘ffé aﬁ‘g@ff‘é’?@ @thé‘ﬁd@'ﬁﬂ"n the

samtrta{wmswm@@/ed@r&j §ldélof hesipaideegi ons. 38. The net hod
of claim t he source/ drain diffusion regions

are el ect ”@éﬂgltb b'@ﬁﬁ'@&?‘@@”wﬂs‘ﬁ%"ﬁ’@dﬂ@tﬁ(}%‘ QyetEStsgrend

sduned/diafredifivesn tdgnsour ce/ drai n di ffusion regions, and

wher ei n t 1e ope s are extended to the conductive .
pedest al s 9 t%ﬁ Bg"?‘%ﬁ?}‘gat"sfs’“&ﬂ Rihave et (kRS ome eftiBe openings

eﬂaﬁdu@g ’ﬂh@@btl&ﬁo@bh atrélﬁlyfbﬁ)gpétl 1685 s&ivlel ff Ak sEN@ @8ur‘éé/d%9ﬁ Regions:

40. Th t hod of cl
0 i0BRETES HE VPP A LR LIPS SE G cgioge e sogond

opzhirgyst | con and one or both of oxygen and nitrogen. 4

1. The neth f aim 36 wherein the patterned etch

stop cons?tgg'gg g?e fér P ?'@O?FCSH@I ewRiicaly insyiativermatepals do taian a
satbhd Ggach extendidddiremihitAg sedord QbdtticHly M8V fdiial to the
%tt(eg{]er}ed etch§ o)r(J % rises silicon dioxide. 43. The

THLE6T SP A3 BXRAY IS $PCPRE Opeitines Wikhin disatisrmgs! etch stop
lnmh@ fitss eecichiyGasulaivermateriald4: leddte, gBtidinst 196 s&dctiMepbh being
the patterned etch stop conprises silicon

dlrg)(zﬁ%p(err e Secphd OPRAINGEANTd of clai m 36 wherein the
first el efotrhingahd Mebtﬂﬁéﬂy&ioh&(@ctﬁ@trﬂtérfr’dl wWiAMSh8 k8cdd dbenings,
m 05|t|oorl1 an‘g¥ (? elln tg% second el ectrically
w CACORY HRTEY AT Nafledrical sefrqation with fee m%pwcewram
difisionlfegionet hod of cl ai m 45 wherein the conposition is
a doped silicon oxide,

48. The method of claim 47 wherein the electrically conductive material
within the first trench is electrically isolated from the electrically conductive material

within the second trench.

49. The method of claim 47 wherein the second openings are extended to

the second source/drain diffusion regions.

50. The method of claim 47 wherein the second source/drain diffusion
regions are electrically connected to conductive pedestals that are over the second
source/drain diffusion regions, and wherein the second openings are extended to the

conductive pedestals.
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and wherein the patterned etch stop consists of

silicon and one or both of oxygen and nitrogen.47. The
worbisadoi cl ai m 36 wherein the opposi ng si desPof/ushm®s/014951

wordline are a first side and a second side; wherein

sai d_one es is the first side,

wherdln s |n&et5‘i$q18f§8\9”§ibg%fc'\§ BroOBANGIOR, GAMATisEIgon
regi ons agrevidingsd séiﬁiddirfcﬁ/cﬁb’r%hﬂst?ﬁté B&ﬁh?ﬁa §é?ﬁb9rﬂ§)ctcﬁ“5gse with

nthe tre é |rst trench
ery PR oisisid SRS Feokr degnas ety # Bt smcsieiiitne over tho
wa @gio@hraaudra @bofohu&b@dhoh@@hr@@lémﬁéﬂmdé%%g%béﬁom&lﬁy of NMOS
second side of the wordline; formng t
ot G LGS G tae Pose Al elondl SHRs! 1Dt sesivative
Ilnéoalnﬁdlé/pdfr@ltyloﬂPlf/IUﬂSéd@lFber/&EinQﬂ%sﬁ e?’lo‘ﬁg wilhf R bhsE BEalong a

stop to have at | east sonme of tThe openings

Tjgthﬁlsﬁ ARAGLHMEEER directly over at |east sonme of

the SeCOnldrrﬁmgraciﬁtl@ﬁ@drétéfﬁ&bﬁ@%er %BWWQS'&MHW@S $86ickXHrain
t he se%ond source/drain diffusion regions being

OSSPSR G81SBEU RIGH o= Ving 8 Pl geRamngs extending

th@Jeﬂﬁburgrc alflrat genauhatopwng@wﬁg G @né—fé dry JBrn%séc%‘c%Qe with the
rough the second el ectrically

h
NSRS en eslo e med gaeperchontcstiaromsTiags asinain one-o-

on@xdo@Repdritn8€ GRA theOPRIDSWHurdd/dRingitiorPRlgigsned et ch
st op |nto the first electrically insulative material,

at | east 'RPBPENGPYcalnwsuaivhiatarisheye! Big prjtedngdeieh gtop;

over the ##igingdn@RENoIGH a aBAcH exBhdgg Hisudg tﬁ@te'réc%'ahy
uctive material within the second o I ngs,
ingfeah Hediet?

Ve BRI LirctieRIed aeh $PBEDR R arcRsMedte B aﬁp@mpl sets of
thé b@erﬁ@@eﬂt@dat st GrokiicAd thetNfDSSddRcd/ @QiBusidPregith8 and the
od of clajm47 wherein the electrically conductive
P'\E@{séPP%ﬂe/%’“i“rd‘fFPStC}ﬁ‘éeg'Pf‘%tfe%ReéH\é@Wu’f?,e PRt 3G & prst portion
direst) @ler thd firenadt bethel pehings ahd ¥ s%@&%lﬁérhé!r?di"r@iﬂ? Iov@l the second

fIF n the second trench. 49. The nethod of claim4
Se%et BPRePIRES:@0ond openi ngs are extended to the second

sour ce/ drfainfingahfeliztrRally &5HdeBsve MBteridN@tHRIHRGHs1And second sets
im47 wherein tﬁqhe second source/drain diffusion
ﬁlfg?p&ﬁ'g"géraé'défv'@& Plreneyy R Riseticaly ¢andegivgupatpia being in

elepeitastairectidabita e MIes én@WM@SQ%@roe/drain diffusion regions.

52. The method of claim 51 wherein the etch extends the first and second
openings to the NMOS source/drain diffusion regions and the PMOS source/drain

diffusion regions.

53. The method of claim 51 wherein conductive pillars are over and in
electrical connection with the NMOS source/drain diffusion regions and the PMOS
source/drain diffusion regions, and wherein the etch extends the openings to the
conductive pillars.

54. The method of claim 51 wherein the patterned etch stop comprises

silicon and one or both of oxygen and nitrogen.

31



source/drain diffusion regions, and wherein the second
openi ngs are extended to the conductive pedestals.5 1.
wé 2ostosd1 of formng a CMOS construction, conmpPCSiUSZ05/014951
provi di ng a sem conduct or substrate having: a
seniggndu&ﬁor base with an NMOS region and a PMOS
regi 87 def MABEMGTY Gaim 5 wharein theBaitrroed etchisiap eoneists
edeatidyIB sliegh and onslorb SRGPHY EARANGitiogen! | ne over the
PMOS region, a plurality of 'NMOS sourcCe/ drain :

di ffusion_regigns within the base and al ong a side of

t he %’Jﬁ?r st T%%%ﬁﬁm %ﬁe}'mrﬁéw%@n&%vmm gichptamaossists of
siiomuramel aheair ot bifdxgyemnan@aitrogsnW thin the base and

along a side of the second conductive line; formng a

pattgrned_etch, sto ver_the NMOS and PMOS )
sour ?%;e'/ dr Sﬁ‘%m&“f‘%dﬁicg‘w@éd%ﬁ%? theheatipapeteinh gtaprqomprises

siidooplidxdd. ng a plural ity of openings extending
t heret hrough, a first set of the openings being in

one-tn-0 correspanden with the NMOS source/drain
di ff%egi oﬂﬁi‘ee@iegﬁg Ogﬁg“'ra%imﬁ%” PEtermemtetgh stapggprises
silm@nmijrider one-t oone correspondence with the PMOS
source/drain diffusion regions; formng an
el ectdic [ | atj ve .materi.al, ov th atterned .
et ché%t ogﬁ-ll'é/u?nfaﬁ%? ioﬁﬁla 54 e ?'Bkl}eo?are}r{egqqof%tﬁ%ﬁmp comprises
silisenepdiitiiglet hr ough the electrically insulative materia
to the patterned etch stop and to extend the first and
second sets of the openings to at |east proximate the
NMOS source/drain diffusion regions and the PMOS
source/drain diffusion regions, respectively; the
trench having a first portion directly over the first
set of the openings and a second portion directly over
the second set of the openings; and form ng an
el ectrically conductive material within the first and
second sets of the openings and within the trench, the
electrically conductive material being in electrica
connection with the PMOS and NMOS source/ drain
di ffusion regions. 52. The nethod of claim5 1 wherein
the etch extends the first and second openings to the
NMOS source/ drain diffusion regions and the PMOS
source/drain diffusion regions. 53. The nethod of
claim5 1 wherein conductive pillars are over and in
el ectrical connection with the NMOS source/drain
di ffusion regi ons and the PMOS
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source/drain diffusion regions, and wherein the etch

extends the openings to the conductive pillars. 54.
woheosmeed4ood of claim5 1 wherein the patter nedPerais2005/014951

stop conprises silicon and one or both of oxygen and

nitrogen.55. The thod of claim5 1 wherein the

pat t&F ned '@f&ﬁthgiﬂ mﬁde'ahé? whereis therfirstaongudiive dng hasa pair of

op@BQn @@e@ lan8 9hBreid thXaeaend adrthuetivd I%erﬂas Bair SM&HPTBH %Qies
wherein the patterned etch stop consis

W*B?FGIQ |fh<‘f UMQ%%W%% ¥ aeﬂ d'HB%'ﬁn BIIRAGe Alogd PO #irtbg @ﬁposm sides
of Tﬂlﬁflrﬁﬁéd?r@dotﬂ/% link @hawheloiiRY @IM@S@&W&@?&EW&%K% Felalons are

st op 1(r}%rlses siljicon dioxide. 58. The net hod

a’%gat?qw 81 Ne\QRBPENG SitRR Ob@?tS@P%CWeﬁﬂ@tms Wbﬁﬁ?fﬂ té\ésNMOS
soBitdel iR d’ffds[dnd@gnoﬁ@aloﬁ@ BnERt ﬂ\%cbp%f)snﬁ%; I8 Bf eV BhBuctive line

t he patterned etc stop conprises silicon

arg {iph NMQ Y 80wee I SRR QNS Whasein T BN spwee/drain

diffusicH re§iPRE HBhG Yiee bthBeotAs oapmgs@és SRS HSH eoﬁtmﬁ\%e e
wherein the second conductive I'1ne has a pair

seEppbYMR srwiedrajdifesion fagionavmeeigbuine & %.Sﬁurce/dram diffusion

re@brﬁé Hl%h? Bné 8HIheRPpasify Slues 8 fPu@tch@f{d &d?ﬂu@ﬂﬂfé%h‘e%e $it# PRIOS
irst conductive |line and wherein

Sog@@?c%s@n@vfgaswnd?@fm%%%wh@@vrbm RMQ@S éPBWQ/OE@f' Ifi“fBTS'Ol”HéQ'OHS

al&@fiﬂé lofrbr 9t %@%p?ésﬁ@ 8ides ePihd s%@é\ﬁﬂ»‘@drid\ﬁ@hde’ Y aré\@@écﬁidrPMOS
MOS source/drain diffusion regions along one of

Sovf?@/%l AP Séiusipndpeiens. gfhergia the firgt st gherriingsds m Pre-forene

cofre&sdndNESVEIP tHeGRN DS @uﬁe‘@rhiﬁ%ff@%n@@@(oﬁ@ @n&‘i}\l%?‘énﬁ‘ the
t he §l\/$ source/ drain diffusion regions

Segeibeet of CRYUNGIP &?m?gt%?rafe%or@rsp@mftenpﬁ Mth t%w@u EM%

solicBRirah QliftRRANEYIDMIANINHSREA SHAdrdhchliid b wrdt %né@qwﬁ%thod
wherein the P source/drain diffusion regi ons al ong

furgifE ceMPisiRY'opposi ng si des of the second conductive
line are féﬂrﬁl%meﬁ%r&@{ sbpidnalid 4 #irbiet 6@&&&@swgne to-

wherein the source/drai n diffusion regions alon

ONgrRrBERRAIIeRTe Vit sEeNtGMY Tieured/ digfdifegioheegions, and to not

haG@aﬁylébér\l d diRRt\Rbeer G &N thaIdobn$ RN 56UrabArh Bfisiban
regi ons, erein the first set of openings is in

regNEt 0- one correspondence with the first NVOS

sour ce/ drigd axpﬂjsﬁfettﬁlt@@ efeB@icANSHaNGtiVehRLBHA tb B SEE ﬂﬂﬁhmg a
set Ofr}cgI S IS Ih one-to-one corresp ondence wt
teX

SepHns g odbiorgl M 2acAnd P#ﬁ@ﬁ%nfl@@mvwateaﬁuo the
pattb@eeiefchti6p Afeabndify thefthird betldt @PEhngd feat @R Bbximate the

second PMOS source/drain diffusion regions, at least a portion of the second trench
being directly over the third set of openings; and

_ forming the electrically conductive material within the third set of
openings and within the second trench, the electrically conductive material being in

electrical connection with the second PMOS source/drain diffusion regions.

61.  The method of claim 60 further comprising electrically isolating the
conductive material within the second trench from the electrically conductive material

within the first trench.
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further conprising: formng the patterned etch stop to
have a third set of openings in one-toone

woanisaspondence Wi th the second PM3S sour ce/ dr RCIUS2005/014951
di ffusion regions, and to not have any openi ngs

directly over 8&¥ of the second NMOS SOUﬁ&@/drafp )
di f 88si ol hedpataekof dlajm Eporrginghe pUbHEIR[WERETE NELPPS; 8N
|so|ar1]|§H| ﬁélbl){ RithRtes b&ele A iRt 2 NIAOY ragiod apEainEMOS region,
rench” extendi ng through the second el ectr

andl gt eon IR B A SR BRI AP SPHERS STCHOLE Jpek AR over the
|so%?{|toﬁrr]§%8|9 tﬁé‘%eﬁ%drfgrtﬁ&tcoﬂfprlgﬂgn' ngs to at |east

te the second PMOS source/drain diffusj
regi ons ferming:iistpraiiersetstednster overdhe é’&f&rﬁ?”ﬁv%}%ﬂ“%eﬁ‘%
bitd iflciEgs aRf t@.{é@ﬂhé@% angl diktiyioner the third

fOrq-lwﬁege tﬁrevggleltt@esgoﬁdulcgl veamlﬂ erial w ?%I lIri@t he tmhl rd
COB@QC’HW |Iltfﬁpen| ngs and within the second trench, the

el ectri C%tl‘l%n?:%%{a{ !o"f@rrﬁﬁtp%ﬁkﬁﬂ of g 1@t dréhchl c@ﬂébﬂy @\fﬁr the

connection w he second PMOS source/drain d%{ ?
intprsghioens opeNing and ireexigchbie Ipreonaethopenpg cpaardy to "t feast
prABs! Bl B loRBheh8ahbdaricsol ati ng the conductive

mat eri a he second trench from

el ect ri cdpinying Biecrieqtricadly RRRQ4GI4P MAeIIH w't'@'ﬁéh? nfergonnect
opfaﬁﬁg C‘a'ﬁd@r?ele&'ﬁ@ﬂ'l%hh&ﬁloﬁfwn@ﬂ iAé MikGonbestReMnéhe

trate further 1 ncludes: an isolation region within
t he base and between the N

r eg.Qﬁn ake raethpg p&cl@m@%@.{r éc?%ﬂ@'%m@ﬂrﬁ“ﬁ% f}rg’&, second

an@Hir$ & RE RO Cﬁrbt\/eﬁ\d éé&@ﬁd AMDDYAH PMES ssurbaratmdiffusion
region, the net hod further corlT\Erl sing: formng the
regians. @nAe@nducive staderiabinte ap SEAMAPYCE onduct i ve | ne,

and formng the patterned etch stop to include an
I Nt eg4conNnegd mepenionelaih 68 dhkleiditersubbeateintiebr includes: an

conductive line; utili ng the e o form
sqlptiqegPN i P fERe and ée‘tgwe&“ Srehbl AT RREMOS Pogion,
andRLiMirA SoAdebtle liexbandeh e first @fcbﬁ&bﬁ@bormlmnvmlgwes and over the
downwardly to at | east Erox rmt the thir

QIR 1590, NS HRRGR LRBCERBE T BT MG dORELT U gy Bl ageer he

thitd EShductielidd) b fd?ﬂﬂ%cthe PRR&INBY etuhcstbptoaiat dricitideadny openings
connection wWth the third conductive |ine. 63. The
digpstineverdhe m'rglcﬁﬂ@%“f"%nl“?%er conpri si ng incorporating

the first, second
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and third conductive lines, first and second NMOS and
PMOS source/drain diffusion regions, and conducti ve
worb@riogdo1i nt o an SRAM devi ce. 64. The net hod 8ETAIS20081014951

60 wherein the substrate further includes: an

I sol ation region mﬁthin t he base and between the NMOS

regi®n arft AR g &MO%ﬁgn%trLtcn@m FORBgNst i ve

i ne bet A
V)ﬁ@\ﬂdlh?% Je'rﬁlédnd@&@é x mst Whod@urtﬁmé kd¥fich

over the isolation region,
PNiGapryien Agfinesttheiedt he patterned etch stop over the

thi rd congtyaginy @ flrémend@ife iigs m,é}ghé N@A(F‘@?éggérﬁ‘%ﬁ%ﬁ%f’h

stop to not include any openin I rect
Comwwe HoP BBERY B2ir0h epwmwm mﬁjorzﬁosmwﬁ*%gbewmt side

an@%né:éobHG'éid@'bftlféoﬁ'f'@trdo?\blﬁ&rve%gv' ding a seni conduct or
substrate having an NMOS region and a PMOS region

defined tRiYdNG 2 $5£8R4 epnslyclver linesaver BiedRldPSwegionsie second
coRYEdtivE e NB@% é%ﬁir%‘ﬁopﬁ&‘ﬁ'\gf éuﬁ&l PO BNk str’dés' t%‘?r?dj@m'spgde

a pair of posi ng si des opposi ng |des
an]d,afsoqoogqj a@e&ﬁaweé@ee@ﬁw@ca@ Bfe;the first conductive

line; proybwling a%hﬁ‘aﬁfﬁ%ﬂNWé‘ﬂrbé’/@ i BRuSYRedidte i \/?M%Sthe

reg |on the second conducti ve ne aVI ng a pair
Sueﬁfﬂi@, PRY alongde firshandersesd sigles iofite fisetiaey ac’fwrem@e, tge HIMOS

so@ﬂ:@/eﬁalﬁ @ﬁ%ﬁ)n&b@@h@éloﬁ@%éﬁ?&% ARG HEE NS | %?lﬂ'ce/dram
d;fﬁ@ov' lurality of NMOS sourceé/drain diffusion

@ndﬁglow t‘fhﬁf AMr2 sairpe/drain eiffupian sraiens aprg therseeortheide being

seSQEPRIMCH Qfﬁﬁc@&raﬁrﬁ&ffué@ﬁ?egﬁ'&\@dUCt ive line, the NMOS
source/drain diffusion re&l ons along the first side

bei ng fi rEeVidiNgs Riyaltzsf § stswr%f/ﬁ@irbwffw%@ﬁ ERgoNstWiin the

sum 5@@ @@ﬂ@dﬁ@ﬁ@t ghd $dt>h@Rides 9F MeeBbANBordiRREFRN the PMOS
bei ng second NMOS source/drain diffusion regions;

SOBWCGMI‘%IP ﬁéfgualom regians eipnatherieisidaeftbe separidrandeetiysilion being

firdt EUIOD SoMcERirdln Hh‘f@lsﬁH bééléﬁst Snchind F‘?\h@g%ohﬁ%/(frélmﬁfﬂ@féﬂ regions
second sides of the second conductive |ine,

aloggipe é?‘%ﬁnﬁh %‘F‘Qﬂﬁ’ffth% spadiceppleniye tineheing seCcenct BMO§ wr@r'dram
diffBRnse6iBAS conductive line being first PMOS

sourcegdral n diffusion regions and the PMOS

sour ce/ drgimn@rfirsl sleskicabhinewative ralgrieiyes tedifst asniddgecond

NS IsBErceRFQN AifkRRAUESIbNSahd HRer U8 MYt SRFNDNE MWDS source/drain
source/drain diffusion regions; formng a first

difyisiontPHieas:l y i nsul ative materi al over the first and
second  forming a patterned etch stop over the first electrically insulative material,

the patterned eich stop having a plurality of openings extending therethrough, at least
some of the openings being directly over the first NMOS source/drain diffusion regions,
the first PMOS source/drain diffusion regions, and the second PMOS source/drain
diffusion regions;

forming a secohd electrically insulative material over the patterned etch
stop;

etching the first and second electrically insulative materials to form at
least two trenches extending through the second electrically insulative material to the
patterned etch stop and to extend the at least some of openings within the patterned

etch stop to at least proximate the first NMOS source/drain diffusion regions and to at
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NMOS source/ drain diffusion regions and over the first

and second PMOS source/drain diffusion regions;
woanisigoa patterned etch stop over the first PCT/US2005/014951

electrically insulative material, the patterned etch

TP ) Sl S 0BRB L B BRI Mo, et e
atdeasd twd yemrevs Hahiegfa' mcsﬁori‘lﬂi‘ﬁéﬁtlys ousraRé frsa NS Ebwse/arain diffusion

bAoA SRUSAENAT BUR NS 2 g reions,
arrde@ secund of renatriepsh t\s@tremuﬂweelhemhg laqadrion dirsstly avéntBe second
PW{&U%G/&\éﬁlrdlng‘ﬁ ff"%gt er ned etch stop; etching the

and seco e t:%ﬂ y insulative materials to
format | f@asmgtamcelectmaﬁh esnaictigndiafegial Witioit gite dfehings and within

e PR, e —"—
in @Wﬂqagsonmidt fiith thdrspIMGS Smdcéifﬂralm ditfogion eagfidnsl ithe first

t NMOS
P R S sy S HRELE el Fonch e Petsriabpinin e
seeMabirenciT loangl rrmlentda:eﬂ toistbetrwithety e @asondaPINOSsdouede/draid dffusion

Ak B GRSk
ispatetlifiom tihiermmmqallxo\zemduchﬁa fiatesital WRADG treossooad deach
di ffusion regions, and a second of the at |east two

t renghes Ravig 3 f BHrh 88 e [Shet heyetgﬁl gﬁatr{ég pﬁ]eocﬁgﬂlgﬂs extending

source/ drain di sion reglons;
thenethfomgfcﬂaai grectindilicover éhensetcend aIMG)\S shincetdnan difiemion gsgions.
and within the at |east two trenches, the electrically

congyct i \gﬁwéﬁgﬁ\%bl%lf c tnﬁw %{5 Q/hte&% {Ht e‘%&xtgﬁgﬁhg 4 st ime of the

el ectric ont act our ce dra
opgninbase e firgdiMAS seurce(diginfdiffustonPiins end tethe risst laind second

p,\qbgfsléﬁp rblrélﬁgzhf%fqn anghe el ectrically conductive

materi a econd trench being in electrical
contact with the second PMOS source/drain diffusion
regi®@ns, theemethedof cleian bS wWhersiiueerduetiveapitars are awerkaind in

eldd¥ed bérﬁ{ecﬁérﬁ\y\‘/ﬁﬂ? BN rgmt(#ﬁ.@ cﬁﬁ%ﬂlo% %H?j t%sirst and

el ectricall y con uctive nateril a e~secC
3999'@‘1BMO%@UFCI%@raﬁ’e@Iﬁ@%lorofegmnai ambBheleirtbe retqrfm(t@"tdshhe at least

SORTeOH thASpdHin B I SRkt g therethrough that are

directly over the second 'source/drain diffusion
regi ons. 67. The method of claim®65 wherein the etch
ext é¥ds tHe raethpd g5 elaisn i whereimie psdiainegsterostep gomprisss

sillbkang OHE 6?6&5%& BxfehfdiiiftfbdeRdi Oons and to the first
and second

70. The method of claim 65 wherein the patterned etch stop consists

essentially of silicon and one or both of oxygen and nitrogen.

71. The method of claim 65 wherein the patterned etch stop consists of

silicon and one or both of oxygen and nitrogen.

72. The method of claim 65 wherein the patterned etch stop comprises

silicon dioxide.
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PMOS source/drain diffusion regions. 68. The nethod of
cl aim 65 wherein conductive pillars are over and in
welesiwdoal connection with the first NMOS souPCE&USL@BMN14951
di ffusion regions and the first and second PMOS
source/drai n diffusion regions, and wherein the etch
ext efdls t e BEodp4 claiyp §6 Witerein EheopriisriRgseteld stopesomprises
sifcondHigtié ve pillars. 69. The method of claim65 wherein
the patterned etch stop conprises silicon and one or
bot h_of oxygen and nitrogen. 70. The net hod of claim
65 wher ei M MEtREaf glaite §oathereia thepratigrigcseish stop comprises
sikBeyhigidey of silicon and one or both of oxygen and
nitrogen. 7 1. The nmethod of claim®65 wherein the
patt;rne etch stoQ consists of silicon and one or

bot h"f oXYYERMEAST RlAIT Sgarheren thegaadpeivrgnatsrialyidimine first

arfebsatBRd GbchcB@xRabl @U8esh @ifdimasQRIrEeaTBS the @8csnd 416QRcally
di,oxi de. 73. The net hod of claim65 wherein the

ingdatve Haianal: ¥ LY gncBRslackisalsisplating the; onpiutive raateria| avithin
theBbE&d tench Fdhiihe 2leWhesa8) BoAdiRtiRAhbRIBeHitRh 8tk HEQRnch

conprises silicon oxynitride, 75. The nmethod of claim
QRIS PN ATATEL e GRANNTIVG andisial G EamayEtthp RoRGustivs faterial from

ovan thes@peRflodt LBASRES! 1R bestHe dMticalPindDREVRaterRyr f ace
of the second electrically insulative material, and

wherejin the electrically_isolating the conductive

mat e al ﬂzeﬁﬁf«‘ﬁof’ﬁé%%éﬁ&%ﬂ%ﬁw SF‘}DSW"?R%'%“” includes: an
isalhitet ehioalvitincthe @aléé BN bomicen iﬂﬁé NmAegidrhend ﬂhé@V_IO? region,

trench conprises pl.anarizi the conductjve materia
ortl P GRS B BruBRR0 L e Ere PR Ronslishvd Fiss and over the
isalpifer regish; thehialeed fthbheorsgang el ectrical ly

i nsul ati ve mat

rial., 76, The nmethod of claim65 .
wher ei n tfﬂrémg%ﬁéet‘?aﬁﬁeén%?t%ﬁ(’pioﬁ‘éﬁ ﬁ@é@ch‘%{?Pdpgfb‘{edPrebﬂnd
regi on wifbiming tHeepdirstedadtoh behwe ast ihdiedd\bbos & AtiRBeY over
thtﬂﬁ PN[E rt.egl.on, and a third conductive |ine between
¢ HErdqopdyciyi iN%econd conductive |ines and over the
i solation region; the nethod further conprising:

f or M7ng tThe rpethbe pheldine 68 whstetrpthe\sabstidie fiirtHer theiudes: an
BB SR 0 T B0 RSN BB LD pTASE egion
and a third conductive line between the first and second conductive lines and over the
isolation region; the method further comprising:

forming the patterned etch stop over the third conductive line, and
forming the patterned etch stop to include an interconnect opening directly over the third
conductive line;

utilizing the etch to form a portion of the first trench directly over the
interconnect opening and to the extend the interconnect opening downwardly to at least
proximate the third conductive line; and

forming the electrically conductive material within the interconnect

opening and in electrical connection with the third conductive line.
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the third conductive line. 77. The nmethod of claim®65

wherein the substrate further includes: an isolation
woegisanv4sit hi n t he base and between the NMOS r egras2@ami4951

the PMOS region, and a third conductive |ine between

the first and second conductive |ines and over the

i sol78t i orl NEERARBRH Ok Fimnet Weher cRnpRTiSiNGIBFRIPPafipg the first, second

and ¥if (LB elinbs, e tefdbebhFRRID PN RS PMISS sdiirédldrain diffusion
conductive line, and form n% the patterned etch stop

regions, AR GaRAUSHYS Weksrigbirkeat SEAMhIeMeedi rect |y over the
third conductive line; utilizing the etch to forma

por t7gon  ghetrithdd 6Bdlaif BSHRNET ERKrlsihgOMEedrpdiagng the SRAM
i nt erconnect openi ngt and to the extend the

: ; he
deyige &ite BRHESY ASHAAPHEEbIMARAY eArYPisss RAM GERUIRY- oxi mat e
the third conductive line; and form ng the

el eghr i cahbynathewloidiaine7 smktaE! @dmpHsiry ifcdrbérating the SRAM
i .nterconnect openi {;}g and in electrical connection with

deyife I} SYSEB SAANIR MFEMFiCRe. 78. The met hod of claim 77
further conprising incorporating the first, second and

t hi 18d. comiuehéted bi aigim 74 furtbbr @omtbrsggancbrpdingime SIS

sour e/drtgl

d n diffusion .I‘%%I ns, and conducti ve
SHEE K9 diotal YonalproepsnHIBAYEIoN79. The met hod of cl ai m

78 further conprising incorporating the SRAM devi ce
i nt @2an Theegthdtedf daimcTs furthbadonipristigdncarporpting e IPRANN
ircuitry. .80 e method of claim 78 further
de@%%\?? Sﬁﬁdﬁ?ﬁgc%%' orating the SRAM device into system
" on chipintegration. 8 1. The nethod of claim78
fur BBer dbepnatsedhgf dlainorfHiorthei cogmprisengSRANpalating thei 3B AM
Lot ' I cessing integration. 82. The nethod
de\g\}f%‘tgg%ﬁ%%?%& conprising incorporating the SRAM
device into enbedded ASIC. 83. The nethod of claim78

further conprising incorporating the SRAM device into
a m croprocessor. :
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