METHODS OF FORM NG ELECTRI CAL CONNECTI ONS FOR SEM CONDUCTOR
CONSTRUCTI ONS TECHNI CAL FI ELD [ 0001] The invention pertains to nethods
of formng electrical connections for sem conductor constructions. In
particul ar aspects, the invention pertains to methods of form ng

el ectrical c@gng@hbRes to source/drain regions, and to p@iHes0Nbs1
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[0003] Continuing goals of semiconductor device processing are to increase the
scale of integration, simplify processing, and reduce costs. It is desired to create new
methods of forming electrical interconnections which progress toward one or more of
such continuing goals,

[0004] Inventive aspects described herein can be particular useful for forming
electrical interconnections to source/drain regions assoclated with field effect transistors.
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
1



[ 0005] I n one aspect, the invention includes a nethod of form ng an

el ectrical connection for a sem conductor construction. A

sem conduct or substrate is provided. The substrate has a conductive
line thereover, and has at |east one diffusion region therein and

adj acent the conductive line. The line extends along a first axis. A
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Almida ottt cal Ly —conducti-ve—material is formed within the first and

second sets of openings and within the trench. The electrically
conductive material is in electrical connection with the PMOS and
NMOS source/ drain diffusion regions. BRI EF DESCRI PTI ON OF THE

DRAW NGS [ 0008] Preferred enbodi ments of the invention are described
bel ow w t h repesosnesad o t he fol |l ow ng acconpanyi ng dr awCEES2005/014951
[0009] Figs. 1-3 are diagrammatic views of a sem conductor wafer
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Fig. 8 and the cross-section o | ong t I ne 8-
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respectively, shown at a processing stage subsequent to that of Figs.
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and 12-12 of he cross-section of Fig. 12 3
[0008] Preferred embodiments of the invention are described below with

reference to the following accompanying drawings.

[0008] Figs. 1-3 are diagrammatic views of a semiconductor wafer fragment ata
preliminary processing stage of an exemplary aspect of the present invention. Fig. 1 is
a diagrammatic top view, and Figs. 2 and 3 are diagrammatic cross-sectional views
along the lines 2-2 and 3-3 of Fig. 1, respectively. Additionally, the cross-section of Fig.
2 is shown alang the line 2-2 of Fig. 3 and the cross-section of Fig. 2 is shown along the
line 2-2 of Fig. 3.

[0010] Figs. 4-6 are views of the fragments of Figs. 1-3, respectively, shown at a
processing stage subsequent 1o that of Figs. 1-3. The views of Figs. 5 and 6 are shown
along the lines 5-5 and 6-6 of Fig. 4, respectively. Also, the cross-section of Fig. 6 is
along the line 6-6 of Fig. 5 and the cross-section of Fig. & is along the line 5-5 of Fig. 6.

[0011] Figs. 7-9 are views of the fragments of Figs. 1-3, respsectively, shown at a
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
3



VWO2005+-109491PET11S20065+-614951 is along the line 12-12 of Fig. 11
and the cross-section of Fig. 11 is along the line 11-11 of Fig. 12.
[0013] Figs. 13-15 are views of the fragnents of Figs. 1-3,
respectively, shown at a processing stage subsequent to that of Figs.
10-12. The cross-sections of Figs. 14 and 15 are along the lines

14- 14 and 15WP208¥10/49y 13, Al so, the cross-section of PBCUsHBsiiss:
along the line 15-15 of Fig. 14 and the cross-section of Fig. 14 is
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[ 0016] Figs. 2Q and 21 are views of the fragnments of Figs. 16 and 17,

respectivel y° Fidhdwn at a processi ng stage subsequent to that of Fi gs.
18 and 19. THeo1ay oss- Figetisandaf alr‘éi:uagn%hta'tys\naﬁmg sbhﬁcohd;immmubfdl of

Fig. 20. [00 ews o nen ts 16
ond 17, r cpbaepERy by Eo80e Sl ottt e BB R 8 P

of Figs. 20 m@nmvenﬂh@ Te.06ds séqptwlm aod Figi {.is a:@rqss-satﬂon@ vtehtea!ongrilee _
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Figs. 16 and
g [0015} Figs. 18 and 19 are views of the fragments of Figs. 16 and 17,

respectively, shown at a processing stage subsequent to that of Figs. 16 and 17. The
cross-section of Fig. 18 Is along the line 19-19 of Fig. 18.

[0016] Figs. 20 and 21 are views of the fragments of Figs. 16 and 17,
respectively, shown at a processing stage subsequent to that of Figs. 18 and 19. The
cross-section of Fig. 21 is along the line 21-21 of Fig. 20. '

[0017] Figs. 22 and 23 are views of the fragments of Figs. 16 and 17,
respectively, shown at a processing stage subsequent to that of Figs. 20 and 21. The
cross-section of Fig. 23 is along the line 23-23 of Fig. 22.

[00138] Figs. 24 and 25 are views of the fragments of Figs. 16 and 17,
respectively, shown at a processing stage subsequent to that of Figs. 22 and 23. The
cross-section of Fig. 25 is along the line 25-25 of Fig. 24.

[0019] Figs. 26 and 27 are views of the fragments of Figs. 16 and 17,
respectively, shown at a processing stage subsequent to that of Figs. 24 and 25. The
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.



| hng-st-age subseguent to-that of Figs.
22 and 23. The cross-section of Fig. 25 is along the line 25-25 of
Fig. 24. [0019]Figs. 26 and 27 are views of the fragnents of Figs. 16
and 17, respectively, shown at a processing stage subsequent to that
of Figs. 24 and 25. The cross-section of Fig. 27 is along the |ine
27-27 of Fi gWO28051PP9P0] Fi gs. 28 and 29 are views of theCT/rsagesandss: of
Figs. 16 and 17, respectively, shown at a processing stage subsequent
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to Figs. 20-30. [0024]Fig. 33 is a top view of a sem conductor wafer

fragnent at a processing
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0025] The invention includes methods by which active regioné can be strapped
(i.e., conductively interconnected) utilizing trench etches. The active regions can be
along the same conductive line as one another, or along different condugtive lines. An
aspect of the invention in which active regions along a common conductive line are
strapped to one another is described with reference to Figs. 1-15, and aspects in which
active regions associated with different conductive lines are strapped to one another are
described with reference to Figs. 16-30, and 32.

[oo26] Referring initially to Figs. 1-3, a semiconductor wafer fragment 10 is
illustrated at a preliminary processing stage of the exemplary first aspect of the present
invention. Wafer fragment 10 is shown in Fig. 1 to comprise a semiconductor base 12
having a conductive line 14 thereover. Conductive line 14 has a horizontally extending
linear segment 16 which is shown to terminate in a tee 18. The linear segment 16
extends along an axis 19. Axis 19 can be referred to as a first axis in the discussion that
follows to distinguish the axis 19 from other axes that are discussed below.

[0027] An active region 20 extends around the linear segment 16 of line 14, A
boundary of active region 20 is demarcated with a line 21. In the shown aspect of the
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.



stage anal ogous to the that of Fig. 4 in accordance with an aspect of
the invention alternative to that of Fig. 4. DETAI LED DESCRI PTI ON OF
THE PREFERRED EMBODI MENTS [ 0025] The invention includes nethods by

whi ch active regions can be strapped (i.e., conductively

i nterconnected) utilizing trench etches. The active regions can be
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[0027] An act litgriurp stjeide anbtapilueydisidgr ound the |inear segnent 16 of

l'ine 14. A bqousmgry OflJpéﬁrtihs}Lﬁtiﬁ@@b@ﬁ 280Qar @onﬂﬁﬁ@&ﬁﬁétﬂdbl&ﬁaﬁbri@l, hhdig 21.
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line 14, andnitids endwiidonicxide. base 12 underlying line 14. [0028]Fi gs.
2 and 3 ill U%@ﬁs?j e Cr QBR-138C et 1Pl Dbl Rivd I edsrandH, & shown, the
respectively, of 'Fig. 1. Fig. 2 shows that |1ne 14 conprises a | ower
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[0029] Electrical |l v insulative region, 22, can rise any sui a?}g
ot tical IyHERTba e ROL RS I M 5oy B0 TR b B du el
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nitrided oxigdgnfke Binoditknd hatFak hGudiRy BF bR&lrhle, materials comprising, consisting
essentially of, or consisting of one or both of silicon nitride and silicon dioxide. The
insulative spacers 28 are not shown in the diagram of Fig. 1 in order to simplify the
diagram.

[0034] Fig. 2 shows conductively-doped diffusion regions 30 and 32 extending
into semiconductor base 12, Regions 30 and 32 can comprise either n-type doped or
p-type doped regions, as will be understood by persons of ordinary skill in the art.
Diffusion regions 30 and 32 are adjacent conductive line 14, and are on opposing sides
of the conductive line relative to one another. A channel region 35 extends beneath line
14 and between source/drain regions 30 and 32. The source/drain regions and channe
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 piurality of

&



WR.2005/ 109491 PCT/ US2005/ 014951 [ 0030] Conducti ve region 24 can
conprise any suitable electrically conductive material, and in
particul ar aspects will conprise, consist essentially of, or consist
of one or nore of nmetals (such as, for exanple, tungsten), netal
conpounds (such as, for exanple, tungsten nitride and/or titanium
nitride), anavacmngiwgdivel y-doped sem conduct or nmat eri al gctasmbs/@os:
for exanple, conductively doped polycrystalline silicon and/or

d |y d I
conduct | ve naapa =3 BASHEId B30 12, Pl Bhar ot PRBIE L vy
conduct i vel y-efigneciopéd Wr%maﬂdﬂilmtosegiomaﬁ\waimd\eaeglmsp@r 4HGehdA4 being
consi sting Ofe|écH,Bg§,ﬁ5%Eé¢eooﬁ0nQQﬁ@%EH I;S';i b ks'o%h ﬁgﬁh@@l ?laﬁo(ﬂrre&&%@l €

one or nore of tungsten suicide, ni ckel sil
titani um sui CRYEoBNige @ah%%ﬁawmsqutwea "&@Jd"lgofgsi’jﬂflwﬂﬁzﬁh?'ﬂ%dﬂea‘fh igelationgi on

26 can conpr isgect@dy. ISiblawdd @ruafateersu@bmpr&adhaimwn@hbh Bolbtidn shagartshav | |
conprise, con t _essentia cqansi st _of. o or bot h .of
silicon nitri g%a%{ﬁ%loaﬁ cioh%ﬁe %P?)sxﬁt %Semfag\’)g2er‘f°H§'St1°2'ef?rseﬁag‘P§r ?'@"8% 0 as
a conducti ve dicxide, even though, as shown, the line can conprise

i nsul ative mato@g]a' s 'fhe%%ﬂ!sfoh‘?é'q[&ngﬁ%d%&ﬁd’& SR didhgdhe HROBIRL LA

14 has a pair o pposing | atera Spacers 28 are

formed al ong bﬁﬁée'b'ﬁﬁ%P?fﬁ'gs': agethand &, Itispated that g C@ﬁ‘?PCBYﬂ“r'ﬁPﬂéé"O“ld be
ani sot r opi camisipetis hrdiet ey Bcaalblamg basnt e pMAe BRthe Elodd-Sectidhér Fig. 3.

electrically jnsulati a n c.ompr sui

mmter ale. | HoMEt TR L1k Bor SR ER TR 5 P el SRS Metravion:ong
essential | y df ordento emnkdsizeithaj thef cressesedtion lobfin. Die alving iaciferant plehaibanthe
silicon dioxi %eof'l',p,gmnsul ative spacers 28 are not shown i n t he

di agr am of F| In order. to sinplify the djagram 003
shows conductl%\%?fy do %%Pﬂé?ﬁ%‘sﬂgg‘}%?%a'ﬁfﬁg??& 9§E B&P %ﬁal nt o
sem conduct o rse;bma;te sdtﬂce/ﬁiagn regisn 3&ociatdd ®h & ammmemsec@hprhed bylirteytae

doped or P t Xiig IQRRA R0 LARSY %0 Wdridb RS S AR Bior g NS O

ordi nary skil St on ons an are”a jacent
conductive | |6ﬁ@celdralnaﬁ@jora’f3% on opposi ng sides of the conductive line

relative to opg3@noOt hefhe dﬁf&f&ﬁ%@%nsﬁ@.@d@ﬁ?éﬁi maaruésor%a%m&ﬂtmg 14

d bet e/ d . .Th
2nd channel  PHUAPEFRE s HE AR e ST R B F oA LG Za g
Condupti ve | ibage 1cananmpdsecaonysuitkbieccskricnduanp measeaial) irfcluding, fef éxaciple,
transi stor g%%oérgst&h% s(ﬁfc&? Egh?lﬁﬁ&élﬁ%uﬁcj ?Jﬂeg with an\gpﬁrgpr’f&ﬂé’ éﬂﬁi( “type or

configured to tur anne hus I nt'erconne

di sconnect i ng-wradopantyrBase 12egn ba sefesed ines asemicgpiugpRYpstrale by t hat
di ffusion regiseiksRA afidblaip® P Nes dfclseaieehli ighofeUmtieBiood that the term

"substrate” is broad enough to encompass other structures in addition to, or alternatively
to, base 12. To aid in interpretation of the claims that follow, the terms "“semiconductive
substrate” and “semiconductor substrate” are defined to mean any construction
comprising semiconductive material, including, but not limited to, bulk semiconductive
materials such as a semiconductive wafer (either alone or in assemblies comprising
other materials 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. |nsulative

material 50 can comprise any suitable material, and in particular aspects will comprise
7



regions forned along the conductive line 14. Specifically, Fig. 3
shows a plurality of 6 WD 2005/109491PCUUS2005/ 014951 i sol ation
regions 34 extending into base 12, and further shows a plurality of
di ffusion regions 40, 42 and 44, in addition to region 32, with the
regions 40, 42, 32 and 44 being electrically isolated from one

anot her by t W® 085001 on regi ons 34. Isol ation regi ons BEIHRI05/014951
conprise any suitable structure, including, for exanple, shallow

trench isol atbma o?hﬁdt%a'élﬂe%n dxfde'\ﬁfh' e?éhﬂ@ rr%‘iéri‘éfétﬂéfn%%o?&bh%b'ﬁ%ﬁc%%
shallowtrenc@ %%é é] stru ét}e structures can co

consi st essef ?Saqsq o AN BN 8’6%@# '%?I’ D)s Sroqsginghy|nsulaliys matsH ‘c'l_’Pé’ﬁ'i‘d'é
[ 0036] The di pérticilaymspets, corspriés, coAlist e3gentially ofl4r eotistsn df Bk S gnd/dreSQIXi S
19, as can b nin he
conductive | |€tn ﬁi tﬂc %WGH:}% I g*%gfoﬁé?@ﬂv%g%gﬁ"? "I?—‘at%ﬁ g@ H}%ér}eb
behi nd t he ples#&2gyil Wﬁ'éalbfrceﬁ‘ﬁﬂ%ﬁ:ftnﬁ’@ﬁm&WWTUHS@“VPW@WO @@rh?uctl ve
line 14 is n@ém&.bay@tchéu Eh GtheB\Nbrﬂs Phciial smﬁbémﬂmstaxé rhasnadmw @ﬁme@nd
in order to e asi ze cro ectio %

il foront | o1 EHE St indes P cGrdians Has 4004 5o Bl eRRENAFAess of
regions 40, #2inadgticanchatbdalGarcar achprize, cnsistiedssntiallyaof se painsdt 6f one or more

sour ce/ dral tef a{‘?%lé Al 10 g}ﬁg‘geﬂagﬁu%ﬁ %t "BPRbEAG n{)r‘%?e\ﬁ' WBBFnFﬁs%d by

line 14, wit View 0o an exe ransi s
devi ce conpr FYIsishesshetialinofy eregonsigh of oneegi |r@me Q@'W'O@B@}Wﬁeﬁﬂmw digidern

r eQ'don tS 40t Q?ooa%ﬂncﬁ!%dakﬂlc&%kyhﬁ'lofeoid@% Qébebt@ﬂh@t@hél@g c&hl l:&n%téi & a doped
conducti vi ty- enhanci n an a, se se
o The. bassoie: S BolibPre FFSG P paBTe Lt Chibin e araspiadpe-

i ncl uding, f 8peaddicallypbteh corvlitioos gstkabwn ’nepesphs of@ndiharg kil in-tieparkghichund
doped with aQeI%ﬂ?éi?&Eh aBplPRRABh ofiffs felh raluﬂiiﬁdﬁ?@xﬁ’ﬁ@ﬂ%nltri@@%ﬁc&?

can be referred t sem conduct or s rate I scussi on and
clai ms of t hpynt!n@eamﬁ@don%itsmp?n qi@«cieo Tbetmmd@?d@tn%ds vifliged toslistingiysih

t “substr alt te h%théﬁnQﬁcﬁmﬂﬁﬁhi@’ihl ta@k@@ﬁ&a?p@:&ﬁor Qh&b‘ph(t)r‘ébé hllﬁ?c{/(bﬂcﬂfer |nliptﬁ£iéh| ftan®n

O, or altern \ | nt e e

clai Mo that FapPaIoeh 8oL S aradl Tt o’ SR Feo Rl indonSs
"seni conduct (. mapsintain B measurabdd dapeat), tomapsimplyrbe lessmrivpeditian edoped

conpri sing sgi[REY %6 'th\é?thg@c‘ﬁrrét@lof thb BGhdShiBsh OM is Pter bt Pslch r%te

bul k sem conducti ve terials such as a sem conductive water (elther
alone or in S@E%H'EHOP%S'PR?HEHX?%Q other materials thereon), and
sem conduct i \,[eum}t eri dbaydrapey &o@ﬁlh’&hﬁ!gaalusmatmly planara.ﬁ:@enéﬂrra% The

conpri sing O%ho%v %Etﬁlre c%h ?%f |r%§8 a%% |<5G;s %M{?a‘ﬁ u%/é %f feﬁlgl §0qs i%n-Xed over

supporting s FUCE ure; inc not
seni conduct i the basid.ran eedaustace bitie abieta 50 Ealb@gplmr@ed {ustyotfor Slagwle,

4-6, an el ecaﬁénqeamécﬁah%al @Ja.wﬁg)n@hsereh@énug@ayessé@rf&ﬁfédwsac&maﬂ&er
and specifically over diffusion irn?gelons , 40, 42 and 44

I nsul ative nHE Q”QT'ZegO‘pE%fr?”Ef%?ﬁﬂf 3P suitabl e material, and in
particul ar agpes]s w |Fattemmelayercss2 has openings 54 extending therethrough, with such

openings being direttly 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,
8



7 _doped or undoped.sili.con oxidew th gxample—raterats—betng——

bor ophosphosilicate glass (BPSG and spin-on-dielectric (SOD).
Accordingly, insulative material 50 can, in particular aspects,
conprise, consist essentially of, or consist of BPSG and/ or SOD.

[ 0040] A patterned |l ayer 52 is forned over insulative material 50.
Patt er ned | ayercoosfoowsal | typically conprise a material tRETHHRZE014951
insul ative material 50 can be selectively etched. In other words,

o £ cul ar - coal o 1t SperiRl e nallis o Rl o SUSbh cer
the inventi ohor'zﬁﬁtﬁlé’r?)@q"d% lipags segmstt 1€ &f ling dfhs PRacifisalyetotr aranipgeare or

co nts i st of oa&;mrolnrgabn aobthe appding itfes &f thé m-? The¥Toug Sﬁbnﬁ'@é aming B thEOT
i nstance, materia onsi essent

consi <t of "ol 45F =9 a"Af. vAR TR ke PES Sbne PR aPoieid) pafartope
nitride and exi$ w:qfrth@buwr seumést 16 of liseith Eepeot syubstetiallyi mralis) isadilized to
consi st of a 9@%%? 0 a§é!acrgfe?r§d 1ol 6 Pﬁ?ﬁ’e”%l o‘;ﬁg a6t &lﬁlllrfjlﬂ? processing

selectlvelye ative to nater ecl
condi ti ons afed mﬁ%ﬁwm%ﬂ Riarasas oo pacsﬁ*%rlaﬁarroye%kwwh Inﬁu@%ebtaﬂ% naffinigad

sel ectively g gipeatsldomdh folakgdre @Xd llf parledicl 0n@ ahsthal lmﬂ'lah!;lﬁl urdlﬁ‘y of
Sl con..ox

|
The Corm unisEmpinat SO Rienbd STondiift Shes AARERE, Rt b trerridba™®
mat eri al | actehepcheeiai openirtgsrcoplt os péndaced witna dihgle lapghopeningrfhar, A slobsr
froma dODEdtrér\r.Jg C‘ﬂﬂJsotﬁé%f()Wmﬂ 855 he o }E‘cgs @tﬁ%@%‘#tr%mhgeome be

entirely undope contaln” no neasu ant quh
sinply be | eilag @t’ih ?H%‘ﬁo é'%‘@ﬁtéﬂs@islth%éf? %HPH%S‘%Q}S"E‘%f HerlieeBeP rate
of the dopedasgebi ¢ @ iavdnden is Shdvasih €Tg. B@mn&ﬁeees@igai@drsmsao@fg faibeied 55.
undoped sili i oxi

substanti al | ﬁegﬁ"’inar up%gkgg‘ﬁr%ace?enf‘ﬁgz coh%\%ﬁ agtepﬂrgpuo?%eg%s%g\c?%r med
as foll ows. fragrograftDyexcem fu et windowsete Thabor@0ctive lifiepthand aslied regibe 2Base

12. An upper at%%f)ﬁﬁﬁﬂ pf?r‘émtbhﬁnéﬁhﬁd alto ﬁ@icé’@ tﬁahﬁl&h@{rﬁtﬁ%é ZbufistPhdt@ath
for exanple, chem cal-mechanical polishing). Subsequently, |ayer 52

is formed toaﬁ"‘é'ft?onfornal over the planarized upper surface of
material 50. [p@15}2] PatRetermerhdxaipdiigsS2-ohasinayting mgrribldodx foenet agr

t heret hroughy, ﬁ’&r&e’& f%}é? E% %Paeaﬂéd?;ﬂﬁi Q%te?rgr %‘ rh%ﬁf‘a‘liye rﬂé’t@ﬁaié’f,é Ln‘rlfé]d)&n be

regi ons that are al
di ffusi on retffesied tgasa srzat ela@nca&mmatﬂ@twamaterehw@ra sazomcbﬁieqﬁr@aﬁwn#é@ve nto

the shown pathesis, kbddtiddy) %o ﬁ@t)hgﬁxﬂh &@bﬁﬁermterGne%o%s NMHedkt af®@t hod

is hot ol i t ho hic processin e an. unpat.t ened |
53 con bo | noeeras Pacet Bed et S Sica borbiien GRaITY S ReS BB
pattern of op:emonganuﬂiam tréhd sermeebmpositiornas! ang @nctbar. mypartlcular aspects,

phot ol 1t hoor i@lale N 4B £ B NGRS doed Blon QUBE. ARl Bfed

define the | ocation o penin e openings I nt
desired | ocal"Fdpyevpaterialp %lﬁnﬁjﬁlcé" Beth gorsist PWEW"BQ Owsﬁhﬁﬁheﬁéﬁ’@w ng
t he photoresu@ed@ms&m o,&e,mh%@%{a;@%mggg@uszooy014951 [ 0043] The

openi ngs 54 3[5846? hown F‘e?errlng to?—'ggg?‘fb-?i; %H %tcg?s:[ uQiIizseidqg ?ornglftre%ghees 62 and 64
within insulative material 60. The eich 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
9



hori zontal ly extending |inear segnent 16 of |line 14. Specifically,
four openings are shown on each of the opposing sides of the |ine.
The four openings along a side of the line are along a row, with such
row extendi ng al ong an axis substantially parallel to the axis 19 of
the linear segnent 16 of line 14. The term "substantially parallel’

is utilized "PIPHRMLe that the two axes referred to aPET{s2tasHiedsit o
one another within the processing and neasurenent tol erances of a

particul ar peQEeRfany Wit i MelalEe8 of ibudite Y14, iTHELEE dighg BRGECES 1N
whi ch the axes are exactalgém%%ggl | el to one another. th h

ough a
plurality of "P¥iPs paii ¥ 3 RB{FerTeginase 8‘??05966§P%a§1‘rgé‘§'90f t he
line, it is tespdntivaly)dedistingoidh tbehtaxeatdm thetfirafaxio R MoRh eondudtivedine 14
repl aced wit d%i ngl e long opening (i.e., a slot or trench). Thus,
the two four-opening sets on the opposing sides of the line could be
repl aced wit HOBA7hai r Atheydbpgephedesdidtesches£2 and 84 ere abpyo skianding efdiehof
the 1ine. SughyaPtiffing®54,liNetd MMFRESRBd indt H5 RWBntloR Rbdnpadses Mhdsh the

el ongat ed sl ots bei nl% I?_\Ltﬁ)el ed 55, LF[’OO44LFI g. 4 shows the material 52
covering an BFREFE &t Y heraenings 24 ar9 BRiEngpser by dirprripngsies ok kishes 8%

t he wi ndows &dde4The conductive line 14 and active region 20 are shown
i n phant om vi kN Fi 4 ndicat e Juctures are buried
beneat h | ayer[ﬁe\g_ﬁfl:I ) [08‘93%@8?’ g'ﬁzra ?#}og%%rr&r%r@fi %S %%@ bsAtf? §%ecgtr"{e|°rr1§n Gra |H<r?e
mat eri al 60 relatiyeiorpaiendal82. Wathes watl, thegleh rapovas thatengh A0dasterdharsit er i al

50. I'nsul ati MenoBd Rhtedal $2°> PnéBEn Bah K51 1h RelRb&, Bibhly@eRStiva férrhatérial 60
electrically insulati ctrlcalgw i nsyl ati ve

ve naterial and_a,second el
Tater] Al v SRR TR BB Sl TBH 8 RS RRGIA 4 rm S R Sieion sven
anot her. Thethbugtsd lasgeghogtien onchatetialGOls reabled. | nsul ative materials 50
and 60 can cqgpjgyse dif é@ﬁi&é‘i@n&ﬂ’ﬂ%‘fbﬁ'rﬁd@l&& q‘ora%‘sa%?e ﬁ@%&.ﬂ@%orpﬁ’c{snﬂoﬁ&
same conpositton’as one another. I'n particular aspects, 1nsulative
mat eri al s 503a9ne BHOELH e senerichseenditionssas pe vdBead tox fapaing tranegae2 and 64

a?‘ pects, i nsyd abiuiRedTrekioAdity SienMgs 5HBrsugn n@dral S0 NEinsterifs G Atd 5Y dry
or, Or consi

{. of .the sane doped. .silico xi de, su as,  for exanpl e,
BPse. [ 0045] PLPER P pnegE tereithustiello B rSpai R aRT e 8 ¢ or m
trenches 62 subdedently tblexiend nsanirasisdcanwbmpiiszla @G@ngdih etabinglroaditons
ext ends openj f : el i
to diffusi on%}gg?rgﬁg%gr{;?ﬁbgﬁgg&h%@%ﬁ S%ffnla%es g{/c\,nﬂ%? trhgﬁl%ﬁ%s Sgg‘h)and
64 have port iM&8atEiigl &8t 1y over openings 54, and such portions extend

al 039 ?_Xes Y‘-‘bmi Zw GTWE%E éhaahl He%ef@&ﬁcﬁﬂda@at“ﬁt@h log” iAXbie &Qpesa,{s of Lhe
conaucti ve |]l.ne.. .1ne e e ave er rt.1.on N SNo
CoFg. 10) (oA i ipatiee IRRTEE RRn Trabu s Do e PSR |
paral l el to &xér$2]lM otRegardd, wserni fetchgpptiaticatepthet tbe efch whiesulaiivent i on,

at |east sonpg ﬁélfeb%s%lé&ivé%ﬁm%{eﬁaf’sh‘?éiat%% hﬁﬁﬁé\rSEaﬁﬂeféfﬁeﬁgh bong
axes 9 WD 2005/ 109491PCI/ U52005/ 014951 subst anti al I%/riagara el to the

axis 19 of cOAHIRS Py ot fiwitegio, applloaonsn whish gloitsr chateial il kel stons 7t
64 extend camalefialnef(ics. raplidatioSn whisle tRrtthesi matam 6 st 100%belsctivgs relative
respectively i Sty i S es. fLaomt fi i S

et vt bl 54 ISR P T AR Loty B sy
trenches 62 apriicaiansinevhichaemoat clenalpin) b relativeiomateital d issisieativedsr 54,
it is to be HaERLSHORCUdRR buf MR ihikeRD dopRbafidHeOTRAIRS B AiN18lk ARRRAKS
i n which the_openi n(T:js 54 ;are not encl osed %y t he peripheries of
trenches 62 3% mggn fower 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 understocd 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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[ 0048] The etch utilized to formtrenches 62 and 64 is selective for
material 60 relative to material 52. In other words, the etch renoves
material 60 faster than it renoves material 52. The etch can be, in
some aspects, highly selective for material 60 relative to material
52 so that material 52 is not substantially renoved by 5@, en
though a I'¥Pg¥5HB# i on of material 60 is renoved. 0 ﬁsﬁ&oﬁ)&u‘?&ﬁ
applications in which materials 60 and 50 are the sarre conposi tions
as one anot hethin bas wawitheet eliercigdintiislyns sehnriittusion tédidnse Bhé openfrgs kamg

trenches 62 %F%f&%d%é a@f,‘gn%%itéddéﬁgbja%as‘?ék @% 9190@@%@% iohs r&?{q@rggh

mat eri al et er are ‘ ) anot ne
the etch ut| thay &g openingsrpsthecstended @pirahia teudifiugion regiprse alentit toypraxgnate

extend openi m.fﬁé.oneeybn@omms &J‘&ﬁ‘r&ein\béﬁn&{ %Bhdﬂﬁtnfé%@bﬁ:fe@%

bet ween the formation, of trﬁsgt] (?_F S’gi %51 t he ext nS|on of
the openings exagpe. CARdCligRefpsiyls: W0 ‘%ﬁé‘ ﬁrle%ﬁ”é%ﬁ Heion epigps-ed
to as a "etclpsimiogs' SmmnMemﬁﬂoﬁe dohéudtiveveintiuess, braatieadi @@dee t hat

the etch r olgntoHadusRe L8 L, B0 SHRRLABMGhbY o8 008rlalcAte"

52. I n other cates
i nsul ati ve nian@ed ieithesepnductive sastyrg by @mpnmnéteu regterphforraedwitiintheo
material 52. ofdihgser m "etch stop” includes, but is not limted to,

appl i cations |ch tch for material 60 entirely stops at naterial
52 (1. . pl’P{fi%m i ond PP InsyiNa e 67 lsmof SIEWRR E61 12 ov thaliondem
selective r ehNarlaieNdum eatisivie Bthirkithe plAceaiitie crgésysectidreoftrey. n2." Eheiatstialp”

Is to be undgy ﬁtr}%f’&oh@ PGSR 3t e :ﬂQ\RL GalibPL Htgewg me tﬁ%a' of

material 60 relative 'S se ve

i ncl udi ng, binateRakeolis mttpéﬁtfeﬂt@ionaﬁlpﬁWl@r&tqfwrwﬁs-wpewffﬁe%tch rate of

Ergg grl i 2: tﬁZ i @osBych Imrnrtdwaubmegseiszfs h@bﬁdL{&f‘verm%t@{idl &b isG8mmed within
ou e snown ex e 0

surface of bﬁsﬁ%& e 2o b HieRee B o he aeap Rema Rl LRy i ¢

ot her aspect sonpds @ith thediftisioo vepiahs 80, 32pH& H2s0d #bcEledficdiig sendltiveut not

entirely to flehauRREh cérﬂﬁrﬁs%c‘aﬁy su.tasiemnat hﬁ:uemg%n&an@wn%%: %‘xﬁi”ded

to proximate the diffusion regions
2005/ 109491 PEFTRISPEDH /¢ epaqu Q'hﬁweﬂag@mmducw PRistiR's Uk Adlifergxample,

ent |b rely to smgtderwdupémicb&glncmmcuﬁmpwembﬁtg@maﬁatbﬁai 7ehar doafriéeda
as el ng ext e 1 ro mat e e sSLon _r | Q

i ear g ¢ he TR e nti6E R0 A0 X BRiriblo, AR A8 bEpdsiH oL g,
regi ons, or erhhn;k layer pitandstest §he tn lavarfobmetahnmnéglsomtszedltma@'@rmthasﬂp@fct s

of the 'nve”i %sthﬁq}la%ﬁés's’éf‘ana%&%fd%tﬁﬁoﬁérﬁﬁ sanpl e, conductive
pedest al s; hown in Fi are over the djffusion I‘eﬂl ons.

Qpeni ngs 54 c@?ﬁqﬂ hen B‘éthéﬁg‘é%%ﬂ’e? &t f"ﬁéwEB‘fﬂﬂ‘u@?PQ@L@?‘fedﬁ?tﬁ?% higr  at
| east cl ose eawhdl i4 dedtiralirBoldied fromehshatedd) uitsis trsocrtetuahndaihe@bndmm}e

Comet o, SRR RN Ll A b SO Sl Ebef
i nsul ati ve méf-efheaho@o constragtionSh biformedyg for mm;ge; dapesityadie eonductive
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 80 and form the planarized upper surface 74,
The planarization can be accomplished utilizing, for example, chemical-mechanical
polishing.
[6055] 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
11



mEteTTat—woutd—bevrsThtre—behrnd-t he—ptane of —tte~ctruss=sect i on of
Fig. 12. The material 60 is not shown in order to sinplify the
drawing, and in order to enphasize that the material 60 is not
present along the plane of the cross-section of Fig. 12.

[ 0053] Ref e”'vl?(?zda?/i(c}% o Figs. 13-15, a conductive material 70
formed within trenches 62 and 64, and within openings 54° T‘ﬂsféoosm“%l
conductive material 70 electrically connects with the diffusion

regi ons 30, 3Rpard® difillion rayions carsbamespanddd souresddrein diffusien regtoss asdocid®
can conprise vﬁtﬂ%eﬁé*bt%%hﬁst%e@"&é@lAccbr'aﬁbgdédﬂguqtr@@ﬁneelﬁadﬁﬁ|c€vre§5§f1 loa

nmet al corrpounds and/ or conduct.i vel %I sem conductor materi al s,
such as, for [RSIFA gate WEnBHFBERfR g¥a B'ﬁ@d"’%’i"l”fe@é“??c'af%w'ﬂ‘a?’ MEEayAray.
aspect s, Condlheﬂmnﬁstﬂwaﬁafllnalcaﬂ&:mprisb a&@t‘ﬂydf&Ens?stcbrfyatbsIe&geaﬂ:n@éeqmehtany

nitride (suc , I n i.d LT e),
and a thick F‘é&’?}@ra ré ungrsty?a%S 1%‘h I%%aﬁg}af] é}@,szoﬁfr %SL{L’H%’R %rh 'iés(3
utilized to délaedaswidermirered oaye eprasingisidetof earclietive 87e Hhds Mlca@d@y

Wi thin openi g, 545. 8] ﬂoa%]mn ﬂ;é?.eh ﬁf%b@c%ﬁﬁ%re@gleshﬁedcﬂvﬁﬂtﬂeﬁEh 64 he
conducti ve naterla wthintre | S [ ectrical ﬁé{lso ated from

n
the material SART9A™eH  PeAREHIrENEN “E‘H’H njifs BB’PF&I‘L%@I%S duptivgling 4. The
conprises a wmhgoma%a&reﬂ aedJeLaspseéurﬁny foRE® td4reréH 62 arﬂsnud Genings 54

mat eri al 60. d};@&g v%}? \g/@ﬂi{aﬁ %0, \flr:ﬁ %qerﬁ;ﬁ%lge 0¥ 1o %gn@%e

depositing the'cC eri aI° renc
openi ngs and ogera;ngseﬁ# direptyrbepenath .c Ehaobpeningsibabéngathrieene 6%1¢an6® sopad

subsequent | y phanadsid lﬂ\ganh:ﬂ*? b6 Q&Q%Féd\éehrﬁ%gﬁéf 'oﬁénl Istil & FovPhIONtEa flrgf sidld

conmbi nation with nmaterial 60, e the conductive material from
over an uppePﬁB@ld“?tBPrﬁP%T”n6”%W?PB%’E”Q?f54rPH?‘”éP|b§Pe%Wr%ﬂ?B 6 GRAPE Rensidered
pl anari zed upqi)b!e a segohdeet of 4peniriye irpd mwexlonat seoondoside diéinataoenph Isshed

utilizing, %EP%@WFEﬁontSF%QrQ%|de @{‘%alql cal polishing. [0055]1In the
nven

aspect of the a plurality of separate
di ffusi on reglf888 are ﬁ\ltsph@!uthapmg@ﬁée oo fermgd & ene-tafongonduct i ve

line 14. The céﬁespm&@%mm BrRulityef A.ﬁ@&ﬂéé@ﬂ&ﬂ% $r8RaEIAY 6f rbd, f s ioR

regi ons can co our ce/. dr.ai fusion re ns associ at e

i Oh oeparat b GHETEos el MR RS SR et 5P <R TR (e & TREe 14 can
corr espond tcmpenmgsaansamoaategaﬂtb alsingle, dﬁEmph regnn. fFormemamapthe showwor dl i ne
associ ate w 9&1&0%&13%5@% eliflifat déc{ iReGhe & ec@%ffr‘ne .d@@wﬁ%ﬂrﬁﬂ%ﬁéuéﬁ

a series of trans ates exten I Nng sequ nti a a row
defined by axeaionsgid, 482 sepat mewedite AEEPErCoNtYIoYR g sﬁwgpneﬁpg@ng 3,

I6 9, 1£112 and aib? g\Wiside dPBngM 4, r%%rﬁﬂﬂﬂa&@nfﬂ??@@gi& cah d@fdﬁﬁeﬁ@lgg@m'bl vg
i ne as indicat an an .be
Consi der ed_ a PRYD Saaadne 14 Rech oLk shoun RaRel koo SFOiiRG 488
whi ch ni rr or sides eitbé 2caabedesied ovat din single ¢dntieuctd diffTitien yegivoetodomy
descri bed abwﬁg%sfggagg%{hgg, ﬁ'o@ffub%ﬁrég%n%r ench 62 and the openings

54 directly ben such tren can occur sinultaneously relative to

trench 64 andl®R8 openfitiyde5a Ipirate e poropd ARRECHPfithe InveREor, Jagh A§ans 17
beneat h trenchowd sﬁrﬂ!&onddﬁtoﬁ@ﬂﬁr fsgaemt so00dt atph’@murrav;embmmmg B@age of 1he

considered a fir e f en| 08 . oW
conductive | |Sﬁ°e°n§58"§e° g fhn‘r %%'érfg i%ds""glf’"ae Ir ec%bgpgﬁg%"é'ﬁig?sﬁ éﬂch 64
can be consi guitabie &em@ad@pt@'@mw@@p!mfor@mlm@@npwaalhmmp@h@jﬂﬂa

second. side Qbpdd With Bk dmurﬁirbi‘yﬁeﬁ dpaRPPOsing relation to the first

side of line 14. [0056_} t hou he ohﬁ)gm n S are 3hown formed in

one-t o- one 0058 he base 1 hasanN S reglon 104 and a PMOS reglon106defned
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,
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correspondence with a plurality of diffusion regions in the
processing of Figs. 1-15, it is to be understood that the invention
i ncl udes ot her aspects in which two or nore openings are associ ated
with a single diffusion region. For instance, the shown isol ation
regions 34 can be elimnated in sonme aspects of the inv hat
di ffusion reY§PaWsI®&! 42, 32 and 44 merge into a singl el?&é@%&sﬁﬁggds
di ffusion region extending along a side of line 14. Another simlar
di ffusi on r eg¥joiThe anrdgionwoukisypicalipbgfotrie] EMOsWEITNR SHetkemidontiicie mbferial
Each of the ghawn rows of openings 54 extending along the sides of
the line can be formed over the single continuous diffusion regions
to form mul t|@9@]cont ddedragmentgo &r‘%gﬂ techefles faisst gpnduglyieding 108 over the

[0057] Figs. fC¥relioh UsédcahEcchd 0O M ﬂ%@@@rtth@fomtisereguaw Al 'a@rﬂr-d Fi gs.

16 and 17 show a semic tor ra nment e na
processi ng sFAGHCHP ]'??lg{bg%eﬁ‘ﬁ?‘ﬁi't {Y@tcﬁnd PO'F%"%Y?SWPS g’ﬁ?fh' ?F%‘)égd
subst r at e havemigctive linssecah@2rreshosdiiotvaindliees and a«mctli@manrmmnsead sdnias ef

backgr ound prEsISFRRRET ¥Ré e I cferbariell ohisfOiat CABRSodbdesng soeny
and a PMOS rﬁ@ﬂ'&?ﬁ‘mﬁﬁor@eﬁm’@éﬁ therein. NMOS region 104 conprises a

background p- [nm;% dopag acﬁ%]@g\ren a%4 aulagfanﬁhacalﬂﬂmsnaa@aPm SuRBLIIhg
106 conprises _a_ ba

2005/ 109491 PEPPHER ég‘ﬁgﬁgﬁ‘@ aﬂ‘g‘ﬁera?’ﬁ rﬁ9'°'§ i& 'mﬂ'aﬂi?mr@t‘?@ﬂ&“@%ﬁ‘a%ea

formed as anbox supdolinding 4 patieeshilice ntiu Cthe mctivatregioral MzcmmrmsQ@QB@]aMhef

fragment 100 NW§ Dfefe SHFQE gfﬂ‘ﬁﬁor@rebﬁoﬁsg tanc%%%%ﬂﬁfs' r¥§l%xln i m%%s&vae lurﬁﬂ?} g .

NMOS r egi on, second conductive over
third conducPMfiJ@ §oprre/diain difesioiuieaions heiNMQ@S ﬁ%C%@éBﬁeﬂ'mct ive

i ngls The f tiaglar@itlc§ @R8khted BORENSE iNES1 88 WIGSH ARk gépéram@tad:eb@ t
wor dl i nes, n, conpri se es of , transjstor gates.
The gat es. w MEVEIMR e e 8 uredtn s PSRBT BRRR i dos of
the |ines w tiagremenagicaly lillgstrai¢DRcBisihed lmes il Siewhieginerk skparaiicns between

di agrammat i cglibubil PaiSs cal&Param réyidd@x surrounding a portion of |ine

108, and anot her active r@gl on 1 I's diagrammatically illustrated as
a box surrourd@®8d a pdrandegrivefing Wﬁé’OTE't'ﬁes?Wé" sterrpaing e 7andg 109.
conprises a mhemmblstspum‘e/o?&Wﬁmm@@brﬁkrmmuech firfstlis‘éhéﬁ’bfrd&gbl@mfe,gioﬂﬂdloh@e

active regio I ty O e

di ffusion reg\eons 1%?%@'54%?@ dfﬁs%g% 5?/'?13 Jr’f “3| nraq&'og% f aihgmlga 08a |y
iI'lustrated b WasHbefirst wwsseﬂeﬁi seriesol diftisikn fagjnae ard eonpedirest witheame

i ndi vi dual N%é%f)&{?ft@ﬂ@fs@r SR GUﬁfpnséHEJ/ IFnBQOf %laﬁ?fértﬁt?(n%@nﬁecﬂon

regions are djagra | ustrated I ne
mar k separ at PGi§ arﬁﬁﬁ%@ﬁ%r%%{esloawﬁ%m%ﬂbgﬁ%w /eger'%‘?cﬁ o EQ? c;ngs
[0062] Conductive line 110 comprises a pair of opposing sides 111 and 113, A

first series of PMOS source/drain diffusion regions is formed along side 111, and a
second series of PMOS source/drain diffusion regions is formed along side 113. The
first series of diffusion regions along side 111 is connected with the second series along
side 143 through transistor gates comprised by line 110, similarly to the interconnections
discussed above with reference to Figs. 1-15.

[0063] Line 112 does not have sourcefdrain regions associated therewith in the
shown fragments of Figs. 16 and 17, but rather is a conductive interconnect extending
1o 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 182 and 134
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[ 0061] Conductive line 108 conprises a pair of opposing sides 107 and
109. The NMOS source/drain diffusion regions include a first series
of diffusion regions along the side 107 of line 108, and a second
series of diffusion regions along the side 109 of line 108. The first
and second series of diffusion regions are connected w Ksher
t hr ough t r an& &P ﬁﬁfes conprised by line 108, S|n1Iar%§T$%ﬁ?ﬂ@

i nterconnection of separate source/drain regions discussed above with
ref erence t o &% gswnlald®.oppfan]sSonthectoByvand RME@S tdibceldmiprditfusion zegais r
of opposing sjdesy %éa@@ﬁovmaong%adog@ﬁ 98 di % £o. MORIRAHSEREHGa T

diffusion regions is fornmed al on a second series
PMOS sour ce/ dPEPT WRUWS RETRHR® ?’é@%‘?ﬂf'ﬁ?eé‘ Wﬁ ?ﬂi‘&“fé!\'@ihﬂ“@ﬂ%g dapgnt, ?Pfé"he

first series FU\'VIOSIBMrwdrah ré@isangilcadoaplssirtplobliale-tgpnnect ed wi th
t he second secrol ﬁ.‘s nc‘r% &.% t hrough transi stor gates conprised
by line 110, SR Pt er connect i ons di scussed above with
reference to F0§S] 1 1“5hei nes)em [l rend 112 adesmwnabrivasieg sanstresidbay siiniar

regi ons assog), #oesqddaRs bbbe lehutitd'® nﬁ@%"ﬂfﬁé%% Jament, tﬁbgﬁes ﬂa@ fAgpd

17, but rather 1s a conductive | nterconnect exten

circuitry ( mﬁndgﬁ%mpnngd@yﬁrmsglanttﬂmzm HRPr *§8&%tﬁ’§F@F9&*P'n124-
di fofSI onI lregwr@mﬁesafhm cbr?gn@rcﬁﬁ%m%i\?ﬁﬁétbm Hetwdeh tﬁég bped and Bwer insutative
Specifically, e/ drai.n di i.on

005 106401 bR B 55 FaBiRih MakidlR! R 4hE BuRT RofRd 1 A helebiadatys £°
108, and PMOSn&eial ofdined 40 beinti beled 48, am@han@dﬁ@@emermg live & 12 bainn

al ong opposi Nghepidag, wasulb!n}é%né'té%ls EﬂeanB'Wéﬁc éé’fh@'sﬁm@%%é?ﬁ% asoul d

conprise an appropriate n-type conductivity-enhanci ng do and the
PMOS sour ce/ SSF?FBF' éB‘?‘@ﬁ%’aWﬁfP @SE|8%W%@[W%HI2§HPP%&°8V% P{/'f)@ 2.
conduct i vi t y-Gonbadics mgietiaipas?,.12p @b H3oldze cbinpess thdEamd ddhdactie bibriak e

el ative Lo 1ot Aol doRgRog el 2k b H0E End CRELombEe MR
112 conpri se cantﬁt@w@rmatﬁ@ah ag enecanathee of %ﬁn Cﬂmr'mﬁ%ﬁﬂm‘ﬁﬁé@ﬁlﬁ ralgtinede pre

material 124.g,df6;. 1 i nes further conprise conductl ve materi aI s bet ween
the upper and |ower insulative materials, w t he conduct.i

material of |[9988h08 bEPHY SI“&H%P'@ﬂ”afﬁacqﬁgsmﬁﬁﬁ%@a%?wP‘?S‘aﬁ08 of10
line 110 bei rapdH abeTrekided@] spavdrstdar ccmm«kasthe\sammmrfaw asthe bpacers 28 2f

bei ng | abel eq 301, | B5HLALLKS TRk el 5 2% AURANS ARRITPT | se Lhe

same material & 45 SCussed above 1e atl ter|als 22
and 26, respef0filel y, lsplatitngegions @8 suigbd wiin heseciORaRedien®1401528 and

130 can CO”Wdoﬁ&pbﬁ@to%ﬁHlﬁmﬁt%@h‘%b'aﬂ& rB@bﬁJ hed &cﬂf%%ﬂ@oﬁb@éeccfn@i%t
conductive materi

Comaicti ve masinidlyof b Sonelst & B iones e FHE P Bt GoR dhepiFio. 17

mat eri al s r elekcire@lytisplatersereavtivereyion associated with line 108 (the active region 114 of
Fig. 16) from an active region associated with line 110 (the active region 1186 of Fig, 16),
Isolation regions 140 are not shown in the top view of Fig. 16 in order to simplify the
drawing.

jon68]) 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,
14



. wett-s—of—tiTres
108, 110 and 112. The sidewall spacers can conprises the sane
materials as the spacers 28 of Fig. 2. The spacers 126 are not shown
in Fig. 16 to sinplify the drawing. [0067]Isol ation regions 140

extend withipn base 102. Regions 140 can correspond to s WoshoiREL h
I sol ation re\ﬂpﬁ?%’,ems'é%d accordi ngly can conprise, consi sit;@‘lgg%ent ?aglfy

of, or consist of silicon dioxide. The mddle isolation region 140 of
Fig. 17 el ectheiregibh y34 g digat Bxanhe aefeliraddo ae géoond MbKIScarasdirain difusiome

108 (the act }ééﬁ)nrseghé)ﬁmbéﬁso%e/ﬁ%a!ﬂw ditk@lonf ré@&ﬂs%‘rg%ﬁta'lo\ﬁs tﬁeemtcghe 111 of fine

associated wth |1 (the act)ve region

| sol ati on reé?%%crl%foéleéa%% g grianTegione 13645 Fig 33?/)/068 bp«lrﬂerr%tolaﬁ first
order to si mpMdsysdubue/diiditiagon feGiohd hhe the UG skBcetdrait igfusios edgimis on

that foll ows |ne1 r irst cond Li
and |ine 1lof°£me%a’8e‘£ cogﬁ Hgﬁﬁ@gﬁ%?&é&sﬂﬁb “1‘"8&%9 Olfl 'QI@ 8 be
| i ne 108 canrdierraddd s B@@n@ BM&S gourcstdraimditissmonglorss. des of I i ne 108,
respectively; néétﬂ the @éféiﬁrigoﬂe&@to% %%&%ﬂnﬁsg‘aﬁ@@%ﬁeﬁaf‘%o%sfo%éos"

and second S|des of line respecti vel source/dral n
regi ons for n@YerP%BJOF |"F9§'{a“‘éﬁ 'B%teﬂ@ﬁ@ E%R:‘F?"ﬁ’é‘se %'Pe@s@amosmw%n 134
of Fig. 17) aedtribe] grefi@lsiyedative ta&sﬁlbﬁ\&tmd‘t@%@&tﬁglﬁ tHsRiafive @gief1S 50

d the NMOS, /d f 1h
(uch s ToP BRMRErEP RS « SR Raet Rl e P oia85ekRE P85 on
132 of Fig. gm:)eremcbeofrmu@:tweematenaldﬂgﬁmeﬂmoawwm@a@buﬁ%amh a&mbe
di ffusion regéc‘aﬂﬁllsh-gb%{%gMrféﬂ&ﬁ)"t@'eﬁer% éc;ré@'tlghprp%gh&fﬁuﬁ&éé@qknes

along the first side exa

Suc
di ffusi on redfoil43e bK (F‘? eVer msuiatys ré?ée%‘f?é? 289 Syksequently P@{‘aw?@s
sour ce/ dr ai nmétekibiuiSh enrerroge t‘bi@Snatcahatﬂfrtbrhevé?M@SmS@mB; efolaad niliSukcnsi on

Fagi on 135 opappaichpA B REERMIRLL i Seftbie LMiiraBRAL ARG o |
di ffusion redP®®d. [ OO’@?QPFIB*%@QKPW 1A erd 11Gargshmyn n 8ashed lingindrig. 18 to
insul ative nghekdshb tHp thel RiVeAe§BES are beneath insulative material 150. The lines 135
and 137 utilized in Fig. 16 to demarcate separate source/drain regions are not shown in
Fig. 18 in order o simplify the drawing.

[0071] Referring next to Figs. 20 and 21 a patterned layer 152 is formed over
insulative material 150. Patterned material 152 can comprise the same composition
discussed previously for material 52 of Fig. 5. Accordingly, patterned material 1562 can
comprise, consist essentially of, or consist of silicon and one or both of oxygen and
nitrogen. A pattern can be formed in material 152 utilizing, for example,
photolithographic processing and an appropriate etch, as discussed previously for
forming a pattern in material 62 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 alternative 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
15



OVEeT Dbase 100 Tmsuratrve marerrar—150-cam conprsean et Tcat
conposition as described previously relative to insulative materi al
50 of Fig. 5. Insulative material 150 is shown conprising a

pl anarized upper surface which is substantially coplanar wth upper

surfaces of i material 124 of lines 108, 110 a

can be accorrpvlvl gﬁgﬁdd by formng material 150 to extend a%%&ﬂs%?oﬁ'gﬂga
upper nost surfaces of lines 108, 110 and 112 (i.e., over insulative
mat eri al 124)610namefsatb@lé@ﬁ@ﬁtcmdupll\@dhaeﬂw genudeet inlong¥Bone renpve
the material cf:(ré%bﬁ’d’e@n&e tvmethblpm dRRoe/dkdif reijuits Jaﬂe% trﬁbm;éi sﬁb%ﬂ@éﬁdéé}i{bon

can be accon‘ﬁ)llshe % f or exanpl e, chem cal rrec %B
[0070] The actif%&1% &gy LA P9 i1 OO0 SR ESPRRARARE PN B P ﬁ“ﬁ’”Fl 9.
18 to enphasirggorishingtifeeseaotd side oféige 0185 are beneath insul ative

i al 0. I
cepar at e sourDBfdain (o angRatel?d Fhbhid iy 13RS OB ERS
sinplify the ogeringsrmyer e OMOSRETusioni ragjoreestangttios Ficgad side1 Qe lize 168.

patterned | ayRbz452 i SafelidPsniOMRY of SeMingd | ¥earBREGH fa}mekQQ,erﬁarséﬁersrbed
material 152 can conprise the sane conpoSition discusse caﬁ‘ Vi, ousl

for material Ny itugion regionsad isip §e HgPerstoatihals siedie ARNEN; Séof@aﬂ
conpri se, congdrsil obheenticatiai rofionso rSueh nsériig viduldshave derformd aarecior

bot h of i
ot i 21 Y P EPRRn B WrBH InfAcRRL EBLR ABAPSBE AU RE 40 SRR A 152
appropri ate @ty c&@p@n!rm@d% e&emmlmhgstﬂ@& 1 1ﬂcﬂﬂﬁ11g§1 oHingdil 2 epyid bgy

material 52 (Péprd:cbg w;tﬁa tBnHkb® erﬁﬁgl é)@r?d’th%‘g&(aj 3]-51?0\'%%@ ¢l ah@él%!lﬁﬁ? trie-r%czh
SO extendas rou i al

material 152, en| n % te

The  openi ngs IHELPeaE HPRAE F90E FORRIEOLGRH Lo/ CRAEITRVUBI AR g
the first si deferiddiioab ahietoh sbpSpor reasbre eietilat toehd3liOScessad elmdvdrelative to layer
regi ons al ongZBp fé rst and second sides 111 and 113 of |ine 110. The
opening 155 i's over line 112. In alternative processin t he opening
over line 112[08&1 be f’B’lerﬁﬂG”'a@1@'%@%**%@@6@3’%9‘1‘@&@[ %deaﬁq{aﬁo'@%'é“\’e

openi ngs overmatd?iar ﬁa@ttﬁ e ﬂ@alsncrﬁ egi wta:corhﬁl@ﬁé?d viittea QREBE BEH olpéteaan
one- t - one. otk 20 BARETRARPET HoEifd KTRIE S dar Bllas hP P Flop 28 yilzes
regi ons for paﬁermng layer 152,

[0076] Referring to Figs. 22 and 23, an electrically insulative material 160 is
formed over patterned layer 152, and within the openings 154 and 155 extending
through patterned Iayér 152. The insulative material 160 can comprise the same
compositions as discussed previously for insulative material 60 of Figs. 7-9.
Accordingly, the insulative material 160 can comprise an identical composition as the
insulative material 150, and in particular aspects both insulative materials can comprise,
consist essentially of, or 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 palr of trenches 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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A5 WD 2005/ 109491 RCH-US2006+044951—al-ong—the—f++st—stde—of—the
conductive line 108, a second set in one-to-one correspondence wth
the PMOS source/drain regions along the first side of conductive |ine
112, and a third set in one-to-one correspondence wth the PMOS
source/drain regions along the second side of line 112. C[Tg&]gﬁgﬂgﬂ
shown patt er'i0 8PS4&Hi ngs 154 within layer 152 does not incl ude any
openi ngs over the NMOS diffusion regions along the second side 109 of
line 108. [00@d}sAl t houtile sichiplguttidded to/fooh thepentieg s 74 5dd 8T2s stiedtive foor med

over the serigs of 1&6‘%\@'t%ﬁ%%@%&eagid%§omm¢ ietaill BISH R OO,

that a single opening coul source/ drain
regi ons. Such $jpesruant AkeNodorrRpENUEHen gt dhenagte eichingerrgiene ot iBsHAtMY t he

L ﬁngt Ih of | t P%a@eﬁlﬁ! MR Jxpake mwrajghrweﬁhgmsh% Rinohéd'® kiR tha hagé %,
e plurali

ore Phar 15" Bt b R BRng Blei trenl Fentios B St epticadtl e e

side 111 of WiareialllEd relativd i@materielri5er €he bpdninige 18 enemiingeoegitnatgria |1 6tg

the side 113toﬂc$asla'18§e)ilt&r%to%3ﬁ @ﬁ@%&g&)ﬁ@iﬁuéﬁ% @ussegﬂtr{ﬁa‘ﬂl\ﬁ@@ dife @S

an etch st op, reasons sim ose ove re ative
to layer 52 &WidRi1§4 (sichpadifiioniediopddtimgd IBPNQS srliyaregion Eitdpyrg as
thr oggh I ayeaslﬁaaﬁn RBidns %mdlagi IR oﬁﬁﬁiﬁﬁs' c@h eit(a:ﬁ)d @;ﬁuréry fa;ethélaausuo'iuc h
can e acCco | S u a

ot s s o Eichl [ ehaltle i G eXBR0 TP ADaS e T Slepact A8 able s
utilized for apaitétionsuctgad thatelesdBad beloW #éh Redrenaeito Figt 82 Wheysin a2@ndustive

23, an el ect rial 160 is forned over patterned
| ayer 152, H Pef?‘x!al ove%ﬁlﬂﬁd%ﬁ r%‘:(sr]%fL54 and 155 extending through

bat t er ned Iay[8979152 Tihe frsk Genchto BenmparmdepbroeEie SRS Fliesihe
same conposi tdgRs aRBg thegiedd @ﬁ@dopéfewe 90Stayid ESdcificalyHiradtly\RetBé Bpdnigs 60

an 1 denti oal TEOREG S B S P TR e MRS aoTRe o°°
particul ar apptotdircotit dvel theFMOS ditiusiom regiord alongdhe sidarti ofdipe tthighdt
essentially Qﬁecﬁlﬁ’élly(aﬁgcél&%’ber‘?ﬁe 6’;%?@185 9 & ré BfdthiRbiey @uémf"l\ﬁt'f)s glﬂgsigr? 0

and 160 can be re |nsu ative material an
second i nsul Eoiope)- Hedidiprally. the isijesoeh U%ﬁ%/‘?orﬁ%" ety aygiarsepeping 154
materi al s fr gmming tamtaa;ﬁﬂuctu{;é):@a’%}aﬂeé@bﬂinagmext to Figs. 24 and 25,

matori al 126919%%2% " erPRac1g 6o R 2 o ME e petiln SRR v BP0 o
trench and séitfusieh mglemﬁong@@‘él@tqu 110 (and specifieat!e directinoveFihg. op2aings
drawn to shoysofhiard By M@udh@*l\ﬁo@’ﬂhﬁéioﬁe&oﬁé 0”9 the plane of the
Cr 0SS SeCLl O 5t M i SUbn ooty o Frersohas sre Showr fonﬁed 1% 10 b3 undarBood that
t he draw ng.
the invention encompasses other aspects whersin more than two trenches are
simultaneously formed,
[0082] Referring next to Figs. 26 and 27, a conductive material 180 is formed
over insulative material 160, within openings 154, and within trenches 170 and 172.
Conductive material 180 can comprise any suitabie composition, or combination of
compositions. For instance, conductive material 180 can 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 ancther
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
17



WO~Z0051109491PCTIUS200510T24951 {0078 The etTim g utT+TZzed—to—form

the trenches 170 and 172 is selective for material 160 relative to
mat eri al 152, and accordingly substantially stops on layer 152. In
subsequent etching, or continuation of the sanme etching, regions of

insul ative mgtetialodn0 exposed through openings 154 ar gpcrgzi{gg?\@gg{“%sg

extend the openi ngs #0 base 102. The et chi ng utilized t
openings 154 is preferably selective for material 150 relative to
mat eri al 152.comaminapiemiligs 1884 18 enéith, tngethar wirgetiviategionall 14801 116, dase

10 t2 extend t gheme ahtmlv)émd@P@dzsitof.ﬁdﬁwtﬁatrs@ai %saematmﬁaprﬁah@na}d@s
active region [ active
regi on 11% ( s@i’ﬁéﬁas di Q?fﬁ%‘F%ﬂe’? gogil: |g§1g5 %ggmftei%bf% ISR %Gb%ﬁsngs can
extend enti r ellanatiztibie faif 4 plsnaoized egiconsiata$8isdvenus the matedalnareid esmbveo
B e L S NS o8 Gyl gk o =
conductive n@@@@ﬁhadsﬂlhim for Reanghle. cherniesl- n‘ﬁ@@@m@épolﬁtﬂog QT%@anF'F%ﬂon

t lr enc ht %70]: hf?fﬁatyaln%ﬁkw@rrhsﬁbdtﬂiéﬁﬂve@é% of RetehVi9Bo db fHabsh Qfber eBlABRal
al ong e firs

and spe |f|c | | c over
t he openi ngs T@h"ftﬂ'f?df'atﬁﬁ‘aé?%q "f“é@? Prﬁcﬁéi? S?H%E %?#ﬁg‘ t%ﬁ {E‘él ons).
The first trenmbsskgaadeas Fig. portion directly over the PMOS diffusion

regions al 0“9{0551@ S de‘l['\-ﬂ]e]r%mg\;al b & H%QB(&WO%?%J&B’%&I#% %frn%&#ia}’ 160

over the open 154 are over such
regions). Ad@iqcir'éﬁﬁllﬁoiatestth%mﬂef@'ﬂ891’-"@}‘\'6 Frepis! 78 ffﬁm‘t‘? Gratedial EOvpingler
?goggf'rl]'lhng 1%ncg\?<'{7©_ndh881at7éﬁal’f1@© vitBRaeREH 172 JRtrRkll &Jonﬂe%@s 10k n;a 112.
e secon rench ortio ver he
ovoe i 11 uer et Ecars sl iR 187 BRe b h SUPS st baRiE rebitfs ,
directly overalmbérsbgemiwg:s‘ lidds 31 &t Fidoe camduictibiermedeértay 180/fertheswomeRtediss NMOS
di fiusion reghoBfbs ARG FBRHOR MlirkalyBndlARERERHATS0 SRR 12 (e,
formed, it is to be underst oo

he iI'nvention enconpasses ot
aspects wher s Foete QVH%JI?'C{%raf‘?’%tﬁbg?é%c%ﬂéc@mrml t aneousl y fornmed.
[ 0082] Ref erri jagssjext tRetériigPnex2® @G G0 2ah eldctalydgidive capi &y ik ﬁdrma@&;eir S

f d | at 154
O e -
sui t abl e conpospiseany syiablestestrinaltyiinalatve matidndudng for Bgamplastiarrce,

conductive mafffl al 180 can conprise a refractive nmetal; and in
particul ar as ects can_conprise a thin |ayer of netal n|tr|de such

as, for exanplO8€lt |t aningiFristiuriRet bie- %%??gaeéwom%%@;o nugteEPuE GNP k
| ayer of tunggicanes, A&iuaingtfhuearxammnptn@s intenkiadd sthfidrafasin @OdERE Hefody

| yer comPr | B4k SISO STRERN R o Seer B ERTIE H%s S GEIED
copper di f f ust athraeficunits: J‘H%Dyﬁ}esmmﬁrl@tlplmaobemomotaiamntaraeals:aﬁmm which
copper 17  dynamic random access memory (DRAM) and SRAM are integrated into a common
circuit. The construction can, for example, be incorporated into system-on-chip (SOC)
integration, digital 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 ransistors 716 and 717 are tied to a low reference or cirouit

supply voltage, labeled Vs and typically referred to as “ground”. Load transistors 718
18



112 together with active regions 114 and 116 are shovvn in phantom
viewin Fig. 26 to indicate that such are beneath the material 180.

[ 0083] Referring next to Figs. 28 and 29, material 180 is subj ect ed to
pl anari zatio a planari zed upper surface 181 across

mat eri al , 3“%% rfeblrér{)y\lle the material fromover insul ati J&T ﬁﬁ?“@?’?’éi’ﬂ
160. Sui tabl e planarization can be acconplished utilizing, for

exanpl e, cheandcHl9-arecdrmactediin spoids siwern.a Higlersfekaapr datit suppiyapltagen

particul ar ai%BSi&{i v Jn%qpev@rarﬁgapc ?rgﬁ_pg;gﬁtﬁ Hﬁjﬁr 5 Riskfs tﬁ@én@ﬂ?“ﬁﬂ@?at&s

el evational l'evel &f the materia processing sta
29 is beneat ff l@ﬁﬁtﬂﬂaﬁtof%?éaﬁﬂééé%%‘ieﬁgnw@géotB\PQFEGQOHQ?CO'[WB'ZH'%@"VGF
removal of iR 74d84hdf74@m over the upper surface of materlal 160

electrically j ates rial.1 t hi ren 70 the
mat eri al 180 [Wet%lrﬁl n tﬂé"eﬁ?&ﬁ% a3 v éOWB‘t'tJEP&ﬂrmf@gygﬁ tq’ﬁ"ﬁo i5en
170 el ectri cudrsista Gngyeot sinfibMESn&oer 1Y fdisan invereicotpsit Zé20ngnefdibyshe draide

107 of line wwtianﬁg’twpﬁﬁ%ﬁ@!ﬂé%gggmgmﬁgaﬂfyaqormee%g, @%1

of line 110. uctive nmateri r connects't
and PMOS soufiiver tiangistpr 7 &3yiapf iverder 11 & Bas andiayarigr bpdae farmed kathegets of 130

of i n;a 11)2 ﬁévbc% érgan%&?ﬂﬂ 78 Tﬂ@h'@u@\éﬂﬂ oﬁtbﬁlk df iRVerfef a@érﬁ{tﬁﬁ a&fﬁr@ss coupled
connection erring nex ri.ca

houlat i ve cBHOTSRPGOF bR B ofeimarteY AR Bl SPRCSY. o

mat eri al 180ingarter butputl 720 lamo%ﬂbemiacaio Inve@er iGay 726 @nd sweta wpipLiSER2any

suitabl e el elﬁigéé &F:Bfgé gi @ﬁdﬁeﬁfm W& HBIAh @J}l}flgkﬁ%d"%@t@’er oﬁw%ﬁts%@'gﬂél $20

silicon nitr structlon -ﬁ
i ncor por at ed M REREMSIEIENES!AT pylRytyPidas fipfiet-udi ng, for exanpl e,

CMOS i nver t erfsogand statm@nd@nﬂalapam&hamawlyedtﬁﬁédwf&r@bloae mRABHOT
can be incorporat.e egl sters

CanDr bt BOANEan RleGstaY ShnaRr g plotheRéo A By bt d Thos
appl i cat i onstransisteins, @hcfogﬂeaneas trapsistoni3cod 382, memirey 1€ SRAtyehaaHrSRAR

are int egr at gdobdth@yidudt RIFRE didrhdid bithin' 08 aﬁé&nsAJcHé‘sttfa%lsféﬁﬁao Hedlone

exanpl e, be incorporated into systemon-chip (S I ntegratiaon,

digital si gn%t'VTJTEHE'Eé'é’PWCKE’B@?mS?TF%’P@BﬂW@@%’s"H%’t ol ASAERS ddagistor 732
application Edsejhbfabmieltérhﬁﬁl edrReEcted fotuibsks- céﬁgsécﬁhv@tbr mput[7998ﬂbﬁregty opl

cel | 720, Tre i erfagy s BR e en B 5B Pk il LR el T
whi ch are crlnes7gbupl &6 showrﬁ @remcmnmtgd tgtihecrefriginjafactiye. tenrrnneéer tfaceesE12

and 714 are {HkRRIL R0 HuFBAN ecﬂ"elyVWroM:ﬁéW%BSE Bbrhedd®1ARE gatdd of @Nd
p- channel load transistors 71 . The source regions of driver

transi stors FPPESSHRAFSIIPE Z0@nd v \3,% to a I ow reference or circuit supply
vol t age, | abgdt®d] Vss &eadity gatahényory edlerinddolves asivatingoow die 738aad

transistors gomect to inverter outputs 720 and 722 to column lines 734 and 736. Writing to static

memory cell 710 involves first placing selective complementary logic voltages on column
lines 734 and 736, and then activating row line 738 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.

[0082] 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
19
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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 718 and 719 are connected to the gates of the

correspondi ngwgri ver transistors 716 and 717. [0088]Inverter 712 has
an inverter oUu?pUt %Y formed by the drain of device trdHSHEs2006/0149%,
and simlarly inverter 714 has an inverter output 722 formed by the

drai n of dri eempdiepfiSif stfer fraghient ROV idehticalD thass shown INVRY. 28y andrspet

724 f d by th t ' Lstar . d i 7
o inver cer EaBAteDBeft 5] bbby BlnhRSEt Gonfiead LiKfits Erid 6 RaS
The i nputs adterncpbetyesst thp fregpend 20 ¢ Figy 38 and thedingmenio§8-of bigpt g thad

forma flip-fileppishd\bhBtndeReiding?d tHeQBRIRIR ThaENa) i ¥Podhat 2.0MEBsY, S .
Specifically, inverter s cross-coupled to inverter i nrg'ﬂgt

.output 720 [ oupl ed
726, and i nv@?‘ﬁeé?eddﬂﬁtﬁ'iﬂft‘? 1%@? formed i edirleenypeitret 42 patner hare Watsieere
In t Ihi S conf ioby aftéraimg to nwebnwcti\zﬁmmumml?(m aa:lndceﬁéiélg stageramdimous to that
conpl enment ar - st at t : t I D- y
P b lop. cudhilBeq il PrdeB fa®ioosial, | B sioffloa (BN RIREY
of an i nt egr sershictverpateris 183 and tae maledalyiSe pbimerit 2 is desixd, pugh gap bgformed

access transigh h@ionalistheadsingsepes transistor 730 and 732, are used
to selectively address, and aﬁcess i ndi vi dual \r;ggo&g el ement s vvithi1n
ol Pefif

the array. ACPR¥Y {rarf¥lP FSRCGREVERSLETe nd (R SReE 10,
Cr 0ss- coupl edf Fig\a@rig thiat e sjpudturd 200 hdsomadstive gatestals @02 3@ tiralSMOBSand
active term r - ' rter : .

plurality of B@&%@%ﬁ%ﬁ{/etgg)g%'uﬁﬁé??%ﬁg&ggﬁ?dse?%_égu%ﬁ c%@%ﬂ%gn s %ﬁg’lbleeA air
of conpl ementEtgjiak ByERg| fPrrxampledeniiadallyarovyheiioan aag/er reelalsepdedmetdl t he

renmai ni ng ackiioide sRFPSURR. PRbstAS 0635 sart HeaRSVicdQHier t638hwatich dFulative
respectively. A

et o1 P B Shald e o) 8 Fhera

i nvol ves act it s@andigwawifiusior regBMs tioderlying material 150 (such as processing
analogous to that described above with reference to Fig. 25) can be conducted to
extend the openings to upper surfaces of pedestals 202, or at least to proximate such
upper surfaces so that conductive material 180 will be formed to be électrically
connected with pedestals 202. The electrical connection of material 180 with pedestals
202 is also electrical connection to the diffusion regions underlying the pedestals 202, in
that the pedestals 202 are electrically connected with such diffusion regions.

[0094] The invention described herein can be utilized for numerous applications
in which it is desired to connect (i.e. strap) active areas o one another. The invention
can be utilized for strapping PMOS regions to NMOS regions, or can be utilized in
connecting PMOS regions with one another and/or interconnecting NMOS 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 utifized with other

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



connect to inverter outputs 720 and 722 to columm lines 734 and 736.
Witing to static menory cell 710 involves first placing selective
conpl enentary | ogic voltages on colum lines 734 and 736, and then
activating row line 738 to connect those |logic voltages to inverter
out puts 720 z%gﬁ)“%hls forces the outputs to the Sel%Qﬁﬁ?”% &M%1
vol t ages, P e mai ntained as long as power is suppli

the nmenory ceII, or until the nmenory cell is reprogramred. [0091]The
structure of geiugting3Gencadetia and S groguat @ dichbtick. MSRANIogE lof thepresed t ype
shown in Fig. mv%ﬁtaon[:,odg%@Lﬁ%@@‘f&r'p%mﬂ'@%ﬁd& 1rﬁérgoqn%gts mﬁtﬂouﬁ%@@iﬁéna%aé%

invention alternative to t ‘% ustr at

ref erence to S¥PSdAt Wewd G%’t"@P"%é%ﬁ’e 4‘%?&n€ﬁf“t'°£@5y @WE’QY ?@he Rigsent
2005/ 109491 PGivebifm?ah /aldvHinh enmmormem inatefidls twdee.rtmierdag BemdmodPegidh €such

dent |t t h h

oot o) gb BT MOk o B D 4o RR 6 etk B g,
di fference beensimy dtiizatipp aﬂmmdi@@mlooﬂatﬁla@ for32dunsd qwecbmmgmmmge
of Fig. 29 Isu.ﬁm%tﬁétﬁéﬁow%r@?aﬁcp@mgﬁw p%ﬁsrﬁrgﬂtmemntotsﬁar&@nductl ve

material 130 of |ine atterned material 152°is forned
to entirely cB981 |i neMgtiedalogyoh iie W??@?té“‘(ﬁﬁ%o”r%“%é‘ﬁ'?zﬁﬁ fqr Gugpgrous

ext Fndl ng to atoht&amdu@mdumpmmaemnadvhet@@gmbltm ridtalGRRs age wdsdge

anal ogous to [

el ectrical c@%%%%?ggigﬁh$§%3%%6§ﬁﬁ3%?%@2 %%?ga gégdggﬂpﬁéhU$ rofis
mat eri al 130 regmdry steraga and/er logis Hevieds, intltinge fanetaenpliey DA avrave, SRAM
addi tional prg 0 f W& mem
structure Zoo‘ﬂg?ﬁE?dg%%&gﬁga%shg&ﬂﬁﬁrﬁﬁorghﬁé% "zjl(f’llgﬁnga&%1 S that the
structure 200"A¥S conductive pedestals 202 over the NMOS and PMOS
source/drain regions. The conductive pedestals can conprise any
suitable material, including, for exanple, epitaxially-grown silicon
and/or metals and/or netal silicide conpounds. Pedestals 202 can be
provi ded prior to formation of insulative

21



material 150 (Fig. 19), and accordingly the step of extending

openi ngs through material 150 and toward diffusion regions underlying
mat eri al 150 (such as processing anal ogous to that descri bed above
with reference to Fig. 25) can be conducted to extend the openings to
upper surfaces of pedestals 202, or at |east to proxi mate such upper
surfaces so t hat conductive material 180 will be forned to be
electric g con ected with pedestals 202. The el ectrical connection
of materi A Tﬁ@”&? N HafBeR S al s 202 is also el ectrical connection to

t he diffusion regions underlylng t he pedestals 202, in that the
pedestals 202 are electrically connected with such diffusion regions.
[ 0094] Thel.iAn&atitobaf gesind HEHBE cenatructionpeomprisinged for numer ous

I t
opp! 1Ll gy LAl SEOLFAE BRI Sl BB Ruret | ve
PMOS r egi NNS redidiDBnd a?MOS, regiorcdefiried therdin, zeftrst mmﬂwnm@gvm
regi ons w ne .anot her and/ or |nter onnect regi ons vm
o vy MR (R Shd Blselpne RandtkTRIfG pet IR Lo ons o
al i gned VMO 56 CBM AR RSP R MOFiItMAYRE b¥sd End B%nlbre?é’iﬁﬁ otf@ne first
desired regions. The devices formed utilizing method

present |¢RNEHENhIinG@NE@ AP EpeT BMES sewgaidsain ﬂﬁfuawe;gmsmm@ the
resistan %élﬂﬁ 5\?99!h%%o8@d%€ﬁglﬁét&é€fl% i nvention can be
or orm n In

utilized erconnec maski ng steps than
woul d be futmingzaenammed etdhnestopevboitel Mly(&and' RO soatdefuraivadiffusion

ticul i f /d
P ransi ot JPaRLE; A Gherh Staepfad At GRS Staran e EHRHIG, o
utilized taktdthretige a first Beter tﬁ@b?:%mnﬁ@%ehﬁ Bne0bh-dritecarisxpeptib e W|th

i nterconnect nmaterial can be adjusted by 20 adjusti nﬁ’letrench dept h
and the éhﬁwo&swwdmﬂlﬁuwm@a@nﬁwd@sqwad@eégé QRBAIS tamn@an

be utilizgd,bqs. %%r@sgsnaaﬁde%ﬁhmgpmgs;eu“ Bidfbil ilsidHltddidr y

maski ng steps that wo conventi ona
met hodol dggmiof mMeq;trlealmnsmlammabenatanelalhlemﬂttememmchcstnpjuct ive
mat eri al s abe ut,i | in,a nmoryv . re reqi

Conpr | o1 RS ER 16 Eim # o8 R aRE{hohdhE Btk EfBveegi on,
and can ahbtevaltoithe pattemedadtch @Wd@ﬁﬂ © eaénd mermtateamﬁé@cdr@rset@dpm@d
cross-coupling capacitance within both a nmenory array and a :@@gl on

per i pher APSNETEHR Fhaast prowmale. the[Nj\d@jﬁ] W?Rfﬁ@”b@ﬁ“&ontrﬁgloﬁﬁ rbe
i nventi orpgayg relé/u+4|ﬁ BRI 12 r&%o {%R}él;?%é fB8ch Qé'ﬁkg%hﬂ?gt
use t hodol ogy

applications tight pitch nes are i
of the prpositon dlreﬂilemvleoma:@m s¢tof tlnengparmog$ abe agecbind portiam dicgatlyng

Nnuer ous / i ne for exanpl e,
DRV ar r S Tl Rp RS o ani i Bp Wi an' GG ZeroBonBrary
arrays arrdatphal&atmham@ﬂrsmanu@yzcmd 818 .of the openings and within the trench,

the electrically conductive material being in electrical connection with the PMOS

and NMOS source/drain diffusion regions.
2. The method of claim 1 wherein the etch extends the first and second openings
to the NMOS source/drain diffusion regions and the PMOS source/drain diffusion

regions.

3. The method of claim 1 wherein conductive pillars are over and in electrical

connection with the NMOS source/drain diffusion regions and the PMOS
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The invention clainmed is: 1. A nethod of formng a CMOS
construction, conprising: providing a sem conductor substrate having:
a sem conductor base with an NMOS regi on and a PMOS regi on defined
therein, a first conductive |line over the NMOS region and a second
conductive line over the PMOS region, a plurality of NMOS
source/drain diffusion regions wthin the base and al ong a side of

the first condyctive ljne, and a plurali of P source/drain

i 11 ust orSHBGBIAN HTsioR TeaBREaud whiarein e, Sien SHrndS e RECRBEs fethe
conduct i VéyriduBfve pitard Ng a patterned etch stop over the NMOS and PMOS
source/drain diffusion regions, the patterned etch stop having a
plurality of openings extending therethrough, a first set of the
openi ngs } i -1.0- . iy t "

cour cof dri Hedmpl o8 AatCh GGl SREPAKERES ol ctop BFbMGES sticon ang, g
i n one-t corener lah K€ spygEeacknivotibnt he PMOS source/ drai n di ffusi on
regions; formng an electrically insulative material over the
patterned etch stop; utilizing an etch to forma trench extending
through tderipd Retodilciaim! NEHERSGA ¥R PRt hbdbtchGtdh BoRasts sBestiAly T
stop and to extend the first and second sets of the openings to"at

| east pr Stliceatand ane aNesth £ oxyegriargd AtYgehusi on regi ons 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 pdi.tTihemdihodaficlaimviewhéertsin Secpattéreed stech didye comsists rof silicamdnd
form ng an el cttri%:all con uﬁ_tive material within the first and
second s&t'¥ Yt 0[*?:8 8’5@% WHAIR t hin the trench, the electricall y
conductive material being in electrical connection with the PMOS and
NMOS source/drain diffusion regions. 2. The nmethod of claiml

wher ei n thd hetreathediad glaimt heheigins thepriteseed al¥hSirmeegerises sileornivos
source/drcﬁ%)nd#i ffusion regions and the PMOS source/drain diffusion
regi ons. . The nethod of claim1l wherein conductive pillars are
over and in electrical connection with the NMOS source/drain

aher oi n- thd Ui g8 L st eisit e Q) Bl stot So ROus b i ™"

The net hatltrigé. cl ai m 1 wherein the patterned etch stop conpri ses
silicon and one or both of oxygen and nitrogen. 5. The nethod of
claim1 wherein the patterned etch stop consists essentially of

silicon andheiRetPbddptiimf \QKé(r%?rPthr%%tféirﬁéd)%H-stoé?orﬁ?ﬁ?éﬁeéim of

claim1 wherein the patterned etch stop consists o con and one
or both exyoikydgen and nitrogen. 7. The nethod of claim 1 wherein the
patterned etch stop conprises silicon dioxide.

10. The method of claim 1 wherein the first conductive line has a pair of opposing
sides and wherein the second conductive line has a pair of opposing sides,
wherein the NMOS source/drain diffusion regions are along both of the opposing
sides of the first conductive line and wherein the PMOS source/drain diffusion
regions are along both of the opposing sides of the second conductive line,
wherein the NMOS source/drain diffusion regions along one of the opposing
sides of the first conductive line are first NMOS source/drain diffusion regions
and wherein the NMOS source/drain diffusion regions along the other of the
opposing sides of the first conductive line are second NMOS source/drain

diffusion regions, wherein the PMOS source/drain diffusion regions along one of
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8. The method of claim 1l wherein the patterned etch stop conprises
silicon nitride. 9. The nethod of claim1l wherein the patterned etch
stop conprises silicon oxynitride. 10. The nethod of claim1 wherein
the first conductive |ine has a pair of opposing sides and wherein
t he second conductive |ine has a pair of opposing sides, wherein the
NMOS source/drain diffusion regions are along both of the opposing

si des of %he first nd% hrve | i pe apd wherein EE§§ source/drain
i 11 us ort P ARREREUASESHING 60t BrdLat e Jis ol ot PIAS spURREreBeond
conduct i V&ffh!;rﬁﬁ‘ redl@ﬁ’é th' wWHePei NS PRIYS e8( 1R rBincdifrlisish %‘q@@é@ﬁé the

al ong one of the opposing sides of the first conductiv ine are
first NvIBhsoefrtbe/oppasingdides ofiton seegicherndustvaties aresedeadNAMES

sour ce/ dr?dr{?cérbré ﬁlff?}%.orn%% B’H% &harksh H@er g}%ﬁof% eﬁ}%@s%‘}ﬂ & -Gidies
of the fir conductive |1 Ae are sSecon N rarn usion
regi ons, cdresspondétiee Wi B esiinst NRIGE soorcdidriinsdifusio gegiorss aﬂrd)wgemhe of
th d f_th d duct I f P

Sour oo orLP SRR Be oo RRBITER S TarETERe CHTErROTpRES S0l e AR AMOS

di f f usi onsdipel/aRsn alfRRBNrgioRs Naid RhetdietRPPASINYG Strdesertth, e second
conductive |ine are second PMJS source/drain diffusion regions,

wher ei n tRethodfugtheregonarisiiigini ngs is i n one-to-one correspondence
with the | he
second sdPibAYRRSRICRC S8k el uahid SOt S A MELBiehd [P, o,
PMOS sourm#&ﬂspandrermhefwm trmwseoegdd?i\ﬂOSasummeraem drffuhmntregmh argd & not
first trench, the rther co risin ned
etch st opig A<l etV agpahinkaeeid MIOEFRykrTarh aftLash
corresponggip@e; W th the second PMOS source/drain diffusion regions,
and to not have any openi n?s directly over any of the second NMOS
sour ce/ drthg ﬁxaowragf She elegirisaly 'nﬁHl@“e& pradenia t@rthq alehdpraning jacsgcopd

| nsul at | BB BAding theb i SiecbcoREH ORGSR ABGRAPY Rd! O

t hr ough t e seco ect insulative'material to the patter ned
etch st opoaawm@(etshcﬂmgamdrextehdmg the thinf setpd vproings do at Idaebgrioximate

porti o re SRR EEERRS PraEfiY BB o eiions 3% Bl AR o Thgo®Fina °

openi ngs;tremfl Heigilingetiyheree lircthird sat biossnigyis tande material within the
third set, of openings and within the second trench, the electrically

conduct i o‘errwagé*a@ slechigally conduqtive materal wilhin tha tH sgt phoemn%e%d
PMOS sounggfigfid ébdéhﬁftré?rcﬁnt ee&éﬁﬂé?ug éo%duzﬂfe m%&égeﬂ bemgqh eré&r
1 e conductiv

further conprising electrically iso Ing t mat er

Wi t hi n t lengeciomawith thectedand T MES siusce/draimdiffustprggionisve nat er i al

within the first trench. 12. The method of claim 10 wherein the

substrate further includes: an isolation region within the base and
:o_et wegn t1r1eTNMa‘ieh tpegioﬁnlaagcl Otm&héﬂ\mrd %@m@erecam",a.s‘omm th@ndﬁct ive
ine between the first apd secon nductjve s.and over the

ot at orfondure, meleDehRRBINS SPer) TeRio S e SeiaAH GO Hactvs
patternean@ﬁQ|@ﬁmﬁtmyﬁ&thgﬁd{h|rd conductive I|ne and form ng the
patterned etch stop to include an interconnect opening directly over

the third conductive line; utilizing the etch to forma portion of

the 111 sty TRAGbA RF LI AYSIndBR BSEREPAAGHN SRRELAG: AN -bRyes! ond

t he i nterconnéct openin ownwar proxi mate i'rd
conduct i regibhméthirathe: base and between the NMOS region and the PMOS region, 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 o include an interconnect opening directly over the third
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formng the electrically conductive material within the interconnect
opening and in electrical connection with the third conductive |ine.
13. The nmethod of claim 12 further conprising incorporating the
first, second and third conductive lines, first and second NMOS and
PMOS source/drain diffusion regions, and conductive material into an
SRAM devi ce. 14. The met hod of claim 10 wherein the substrate
further |ncIudes ol ati on ht%lon within the hase and bet ween the

NMOS T egi G dHAS Hies o “Qé*tﬁ B 19 RImaa PRt A Sha et tpach drecty?\&en
the firsthanter@nABEt SUMHEINY B bLiBRS tl%‘iﬂtét&@ﬁnéctﬂ%pbﬁlﬂb%Wdr@!?'t@”

t he met hod further conprising formn atterned etCh stop over
the thi rdatdeﬁ&hmmmete thﬁéeihll’dndnﬁldﬁttﬁ%getam?patterned etch stop to not

i ncl ude t . oA
o o R Mgl Bt A el 8 o6 RHELD NG g
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region, the first conductive |line having a pair of opposing sides,

t he 0pp0513‘9‘h%'rﬁ§tﬁo@%f'&gauﬁ fa KiptheSESIBpRGAy PcoRSR S tHsriref sb&ﬁhd bRt
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blong. © 4 TReehad a5l 1 aeeinie LbaFeE BriehnaurBr AR o G ons.
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the fi st F'efcgﬂﬂp
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first and9échgthopabdorsing edrMOs wrmtwtjen,dtwwﬂtﬂas formng a
pat t er neg, &; ﬁHg f&)ﬂﬁ& tBFsGBsftr%t ﬁé\ﬁﬁ% Q@l{l Ad ¥pvmseri al,
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t her et hr saghn dafinéé dwremone of the openi ngs being directly over the
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ext endi n%réh&%%éd&%d%ﬁﬂ& iVl Iﬁffétdx}e??rllé PMC‘SQ Yo gbh, Vtﬁe%%&@ﬁd gbndirtil8e
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conduct i iffusiarersigignsaihenN Q&eowpemragsilfamlowagms alheg &he second sige

trenches ., P HoRatNMeR dLrEQARS Li(RiMkGlorgl W thin the first
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wi thin the second trench. 16. The nethod of claim 15 wherein the
etch stop has no openi ngs extendi ng therethrough that are directly
over the second NMOS source/drain diffusion regions. 17. The nethod
of claim 15 wherein the etch extends the at | east sone of the
openings to the first NMOS source/drain diffusion regions and to the
first and second PMOS source/drain diffusion regions. 18. The nethod

of claim15 wherei |II qver and | el ctr cal
connect | oToWE ¢ Rirsity of PR sButreRlciinrdifian reqidnonthBgRe subsiftier ne
first andaspsiend Vst 5Ad e84 Sidas oF fﬁé&c@ﬂdrc@aaeaﬁfe At epei the
etch extends the at |east sone of the openings to the conducti ve

pi | | ars. sougce/grain difusion regionsdlondlheiiel side ot e segpnd capdudivetingt op
compr! Sepethg R PIOS BOFchlralPlif8bn EHBAL ol thd PMAE SBurcehflain’ e

met hod of erein e patterné stop consr St
essent i aldiffusibn segmnsaaloagdh@aecm'rd $ide lof tfe spopgd woaddctiviet Inegesing  21.

The net hod of 15 he patterned etch stop consists of

silicon ant® 8ﬂ?@¢)@ ‘\{%5 %‘Ié’ﬁ'ogrfﬁg'm'?'r ogen. 22. The nethod of

cl ai m 15 fefiAin Iaﬂfutshéle@mcbw metiatile Mmateod overMd Mebasd beécshy M@ de.

23. The nmethod of claim 15 wherein the patterned etch stop cor‘%rl ses
12

si i con riaurefdrainpdiffusion regions @ngfover Hiedirsbanghseeans PMOSaeYre
etch st op;gQUB, }éé?&nss,l licon 27 oxynitride.

forming a patterned eich stop over the first electrically insulative material, the
patterned etch 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 second 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 least proximate the first and
second PMOS source/drain diffusion regions, a first of the at least two trenches
having a portion directly over the first NMOS source/drain diffusion regions and
having a portion directly over the first PMOS source/drain diffusion regions, and a
second of the at least two trenches having a portion directly over the second
PMOS source/drain diffusion regions; and

forming an electrically conductive material within the openings and within the at
least two trenches, the electrically conductive material within the first trench
being in electrical contact with the first NMOS source/drain diffusion regions and
the first PMOS source/drain diffusion regions, and the electrically conductive
material within the second trench being in electrical contact with the second
PMOS source/drain diffusion regions, the electrically conductive material within

the first trench being electrically isolated from the electrically conductive material
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25. The nmethod of claim 15 wherein the conductive material within the
first and second trenches extends over an uppernost surface of the
second electrically insulative material, and wherein the electrically
i solating the conductive material within the second trench fromthe
electrically conductive material within the first trench conprises

pl anari zing the conductive material to renove the conductive materi al
fromover the uppernost syrface of the second electrically insulative
nateriaI.W&@@thgﬁﬁaﬂﬁf Lf"bf claim 15 wherein the substrate further
includes: an isolation region within the base and between the NMOS
region and the PMOS region, and a third conductive |ine between the

first and1€séfd”@rmeth§addﬁéﬂa%1 3 vherein e ei¢lstarhas BePRENIBES L¥ENIINY t he
met hod f 0 t he
Thi rd cordnroGBRiatard ey Bk 8ol NI gobicanalr RARYes,

i ncl ude amgiomgeni ngs directly over the third conductive |ine. 27.
The nmet hod of claim 15 wherein the substrate further includes: an

i solation region within the base and between the NMOS regi on and the

PMOS 1 egi pm,THeNAethodbfioihifOrBlWRbiel®ie éteh RRicnBS thé Belehbt Sdmasetrecond
conductive lines and over the isolation region; the nmethod further

conpri s. repeningsHeribe fifrd W@ﬁe?%’é‘éﬁ @tatm]dﬁﬁué@ndegaonﬁ raditatheificsbabdct i ve
i ne, gﬁgc%gmmog% ,pg ugfoﬁg,eggﬂg to include an interconnect
I

openi ng rectly over t con tive line; utilizing the etch
to forma portion of the flrst trench directly over the interconnect

openi ng 0 th xt.end t intercon eni ng down

"east " or oFf A eRet A HHim Brub el ESRLTYe BB G 4VRE AdT cleckf2a
el ect ri cajdnyie6idfiwith itvee firsRNAIO8|sonrdeidrairt difusioh eEgiony aad tifrat agd and
in electrical connectl on with the third conductive line. 28. The

met hod ofSesPRA MMGS fﬁ?l“f%?r%ﬁ‘ﬁ#ﬁ@ﬂﬁgg'Pﬁé,oﬁ%Wﬁ?r%ther%C'ﬁ ﬁx@tﬂdsémond

and thi rdat‘i@ébg% tleVst the Benin 's'ftéEh \Qé' oS and PMOS
source/drain ?f uscﬁon rsegll con l|ve material into an SRAM
device. 29. The nethod of cl a| m 28 furt her conpri sing incorporating

oravt o r oo 179 b8 R KRS felfalebndd Bhn st EEhpirer E,con

i ncor por a;ndrtgqetdirebcﬂﬁ’b"ﬁ/bd@gerc&nd nitegepst em on chip integration.
The met hod of claim 28 further conprising incorporating the SRAM
device into digital signal processing integration. 32. The nethod of

glngleg]dgg zong 'IT'EB% ethBARY cRiimd 5 Wﬁ@r‘éﬂ%h%%d?&rﬁéh%t%ﬁ%%ﬁj@&ds@ﬁs 'e@é&tlally
of silicon and one or both of oxygen and nitrogen.

21. The method of claim 15 wherein the patterned etch stop consists of silicon

and one or both of oxygen and nitrogen.

22. The method of claim 15 wherein the patterned etch stop comprises silicon

dioxide.

23. The method of claim 15 wherein the patterned efch stop comprises silicon

nitride.

24. The method of claim 15 wherein the patterned etch stop comprises silicon
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33. The nethod of claim 28 further conprising incorporating the SRAM
device into a m croprocessor.

oxynitride.

25. The method of claim 15 wherein the conductive material within the first and
second trenches extends over an uppermost surface of the second electrically
insulative material, and wherein the electrically isolating the conductive material
within the second trench from the electrically conductive material within the first
trench comprises planarizing the conductive material to remove the conductive
material from over the uppermost surface of the second electrically insulative

material.

26. The method of claim 15 wherein the substrate further includes:

an isolation region within the base and between the NMOS region and the PMOS
region, 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 patierned etch

stop to not include any openings directly over the third conductive line.

27. The method of claim 15 wherein the substrate further includes: an isalation
region within the base and between the NMOS region and the PMOS region, 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.

28. The method of claim 27 further comprising incorporating the first, second and

third conductive lines, first and second NMOS and PMOS source/drain diffusion
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regions, and conductive material into an SRAM device.

29. The method of claim 28 further comprising incorporating the SRAM device

into an integrated circuit that further comprises DRAM circuitry.

30. The method of claim 28 further comprising incorporating the SRAM device

into system on chip integration.

31. The method of claim 28 further comprising incorporating the SRAM device

into digital signal processing integration.

32. The method of claim 28 further comprising incorporating the SRAM device
into embedded ASIC.

33. The method of claim 28 further comprising incorporating the SRAM device

into a microprocessor.
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