SYSTEMS AND METHODS FOR FORM NG ADDI TI ONAL METAL ROUTI NG I N

SEM CONDUCTOR DEVI CES BACKGROUND OF THE | NVENTI ON Field of the

| nvention YOBHT¥HSY i nvention relates to a nethod of PAEAIRU YRS
sem conduct or devices, and nore particularly, to a method of
providing extra netal routing in a gate portion of sem conductor
devices. Description of the Related Art 100021Conbi ni ng bot h enbedded
DRAM nenory and ot her conponents, such as high speed logic circuits,
onto a single chip is often useful. In many enbodi nents, the DRAM
menory conponents are fabricated in a central array portion of a

sem conductor device while the logic circuits are fabricated in

peri phery portions of the sem conductor device. In sonme enbodi nents,
faster speed is achieved, and bandw dth and capacitance problens are

reduced whep,,| t] | 09y o}

gl o memory BESIEANBALES sBBR R NG, b RATRENTR A Robmve
havi ng both nenory (array comMBSEMECONIANTOBRODEVIQES phery

conponents), the nenory device often includes one or nore | ocal

i nterconnects forned above the-~REMYNEOF POEGNTRIEAIRNTS. The | oca

i nterconnect may include nmetal routing between conponents of the

menory devﬁééiggﬂﬁﬁﬁﬁmﬂﬁnthe array or the periphery. Above the |ocal

i nterconnects, 3glslix§i Ondlis AR £121k & nBBlod IPkablOMBh of bdrfilbrduVtor devices,
such as | ogi ¢ conponents, nmenory contacts, or netal routing, my be

formed. | na8@rmorersrdiaElyt &0 2 meteadap! proyiding peremeted rowing) in a gate portion of
I nt er connegts;oRdRkdSRSicaany of the metal routings used by the nenory
devi ce. [0004] As the density of conponents on a single nmenory device

i ncr eases, Qgﬁ@ ';ption of the Related Art
[0002} Combining both embedded DRAM memory and other components, such

as high speed logic circuits, onto a single chip is often useful. In many embodiments, the
DRAM memory components are fabricated in a central array portion of a semiconductor
device while the logic circuits are fabricated in periphery portions of the semiconductor
device. In some embodiments, faster speed is achieved, and bandwidth and capacitance
problems are reduced when incorporating both memory and logic components on a single
memory device, or chip.

[0003] Ina typicai' memory device having both memory (array components) and
logic (periphery components), the memory device often includes one or more local
interconnects formed above the memory or logic components. The local interconnect may
include metal routing between components ;)f the memory device, either in the array or the
periphery. Above the local interconnects, additional layers containing additional circuitry,
such as logic components, memory contacts, or metal routing, may be formed. In some
emnbodiments, a metal layer above the local interconnects comprises many of the metal
routings used by the memory device.

[0004] As the density of components on a single memory device increases, the
metal routing in the metal layer of the memory device also becomes increasingly dense and
difficult to fabricate. Accordingly, there is an increasing need for systems and methods of
incorporating additional routing in a memory device without increasing the size of the

memory device,



metal routing in the nmetal |ayer of the nenory device al so becones
increasingly dense and difficult to fabricate. Accordingly, there is

an increasﬂﬁﬂzﬂggﬁnﬁ%r systenms and net hods of incorpora&ﬁ%ﬁmﬂmwmm*w
additional routing in a nmenory device w thout increasing the size of
the menory device. SUVWMARY OF THE | NVENTI ON 1000511 n one enbodi nent,

a nmethod of formng additional metal routing in a sem conduct or

devi ce conprising a nenory array and a peripheral array conprises the
steps of formng a plurality of transistors in at |east one of the
menory array and the peripheral array, wherein nitride caps are

formed above each of the transistors, etching a portion of selected
nitride caps, and depositing a netal filmin the etched-away portions

of the selected nitride caps ma@Md@ﬁfOBTﬁﬂERWéENTKﬂbnaI nmet al

routi ng. 100061'[80(%110t hl%r onen%) Qr}t a e erqjgppo%n?r;[ Ogddﬁ?o\ﬁl Fg'letal routmg in a
conpri ses one or 1e gate’s ruc ureb eac avin de

metal |l izat |s@mdoagrmtommvmmcsmpgsxrrgaaxierrromylanrngandaadphriphmhdmamioaipnses the steps

routing enbefqg ]Flé EI ]é:}ura dér gft 1F; zgqsggor U, qfleé[sp 8 f ?TS%E di.'maﬁq(ﬁ& p«{r@ﬁeral

sel ected group o caps are &ach

form a cavidrmyi whevimncimtmderrm;:alare ﬁ)rnieqbcabm\tee@hch mfdhaja'anstxsborfs,oetnhmgle portion of
extra netal i Act S

Fout i ng- i n ek ey PO, ARCpbylRl £Ehl bR W R ARE bl BoEhale e seteced
enbedded i mltridecapStmloctbrm‘iosm addigorl metahrmotingr enbodi nent, a

sem conductor d o d

e conduct of 5k, COPLRR? AREL ISR BRI 00 A or o
sem conductgste stalsSireabah havéngok witell c3p, of metalizationiayed ewnprésing metal routing,
I ncludi ng alygl RAS md P'r&;&tmg EfinHaed [ 354chkRisS arolfl HrGh nkiiBe RLSY hetoin the
of transistors Include es a gate stack extendi % ove the upper
surface of seleected ghwtr off mitridg cgps arecasidpastialy qtﬁ@si ip grder ¢<ofm@ca gavittjdn which a
gates stackgefis Hbﬁosﬁédl{ngérhé%o Pt 18 Btk SO SroulthlS aRdl Bnd &%&%fc&ta ts Bet‘lween

conductor is surroun rotective Isolatlon structure,

i nsul ati ve thajnstal seusingyin #gr rpprelhgermlﬂw and thg@dgitignal ipety) regting @Ehefié?ﬁ ig the
devi ces, angi{speagate conductor, at |east one conductor |ayer having

a pIurallty of conductive el ements formed therein to interconnect

sel ected ones ofl0¢Hd pl liy apnatheroferdodisnantnizx  gayicerdictohalewicp (cqeprises a

conducti ve degy@hdhdor QbRMe hﬂnﬁé"ﬁl SipRPalrrak &) S atalidfor e@ee%mé Qefiees @& on
posi ti oned above the g{urallt el ectronic devi Ces, and lurality
3]

of suppl eneht smicensly F%&@Pethéﬁhsafwfrféﬂhpnwt%w?ﬁ!a@e@pg@ east a plurality of

i sol ation Sctrernai@fow QyHdkreih NRe gﬁﬁ@l@%%&%@, inVi8¢seh BafehRadR! diidildidey adve the
suppl emental cond ucti ve el enents are sel ectively coupled to the

plurality OfPPELRATREE O dhe FafEALs 2 iEe ORI Ry RNy 1S iR stacks of the
| Nt er connecilinantybsHt iWaRRtdrE) Switreih ahd gafcc @bndilcRf ik @ﬁtlréhnd@d/ b9 %slamee&mwisoiamn
i ncreasing a densit L t he conduct | elengggé |g§t g st ane

conduct or |Sgpelpre, 2 @KS"E inspEatyg IBYer Oex ARFNESS Rlherabiy|afictigiranis dpdees,
a Cr 0SS- SeCGindeRadatdy teiubtor, at kAftione BeHdGLIOf lage\HatRig hq:)lduﬂgty&ﬂ conductwe elements

formed therein to interconnect selected ones of the plurality of electronic devices, wherein the

conductive layer is formed in the global insulative layer so as to be positioned above the
plurality of electronic devices, and a plurality of supplemental conductive elements formed in
the protective isolation structure of the gate conductors, wherein the plurality of supplemental
conductive elements are selectively coupled to the plurality of conductive elements in order
to provide additional interconnection between the plurality of electronic devices without

increasing a density of the conductive elements in the at least one conductor layer.
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array portion and a periphery portion. [O0009]Figure 2 is a
cross-sectional view of the periphery portion of the sem conductor
device il | RPPHEH 1 Figure 1. [0010]Figure 3 is a crod§TESeR07/81410
vi ew of the periphery portion of the sem conductor device illustrated
in Figure 2 at a subsequent processing stage. [0011l]Figure 4 is a
cross-sectional view of the periphery portion of the sem conductor
device illustrated in Figure 3 at a subsequent processing stage.
[0012] Figure 5 is a cross-sectional view of the periphery portion of
the sem conductor device illustrated in Figure 4 at a subsequent
processing stage. [0013]Figure 6 is a cross-sectional view of the
peri phery portion of the sem conductor device illustrated in Figure 5
at a subsequent processi NBRIEFGRESCRIOTAIFIOFIEE DRAWANGB0SS- sect i onal

side view of t h?ﬂd?)%[ ! prﬁél}/replolrste{ gr%ss(zgec%ign%l view of a semiconductor device having an

array portion and a periphery portion.

[0009] Figure 2 is a cross-sectional view of the periphery portion of the

semiconductor device illustrated in Figure 1.

[0010] Figure 3 is a cross-sectional view of the periphery portion of the

semiconductor device illustrated in Figure 2 at a subsequent processing stage.

[0011] Figure 4 is a cross-sectional view of the periphery portion of the

semiconductor device illustrated in Figure 3 at a subsequent processing stage.

[6012] Figure 5 is a cross-sectional view of the periphery portion of the

semiconductor device illustrated in Figure 4 at a subsequent processing stage.

[0013] Fipure 6 is a cross-sectional view of the periphery portion of the

semiconductor device illustrated in Figure 5 at a subsequent processing stage.

[0014] Figure 7 is a cross-sectional side view of the periphery portion of the

semiconductor device taken across section A-A. of Figures 6.

[0015] Figure 8 is a cross-sectional side view of an exemplary periphery portion

of a semiconductor device having additional metal runners recessed in nitride caps of

transistors.

|0016] Figure 9 is a cross-sectional side view of another exemplary periphery

portion of a semiconductor device having additional metal runners recessed in nitride caps of

transistors.
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

{0017] Embodiments of the invention will now be described with reference to the

accompanying Figures, wherein like numerals refer to like elements throughout. The

tenminology used in the description presented herein is not intended to be interpreted in any

limited or resirictive manner, simply because it is being utilized in conjunction with a

detailed description of certain specific embodiments of the invention. Furthermore,

embodiments of the invention may include several novel features, no single one of which is

solely responsible for its desirable attributes or which is essential to practicing the inventions

herein described.
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sem conductor device taken across section A-A of Figures 6.
[0015]Figug§ % a_cross-sectional side view of an exeqplar
periphery poPElGH8Bf° a semi conduct or devi ce having additﬁgﬂﬁimﬁﬁgﬁm
runners recessed in nitride caps of transistors. [0016]Figure 9 is a
cross-sectional side view of another exenplary periphery portion of a
sem conduct or device having additional netal runners recessed in
nitride caps of transistors. DETAI LED DESCRI PTI ON OF THE PREFERRED
EVMBODI MENT [ 0017] Enbodi nents of the invention will now be
described with reference to the acconpanying Figures, wherein |ike
nunerals refer to like elenments throughout. The term nol ogy used in
the description presented herein is not intended to be interpreted in
any limted or redtsii cthydisressed rpow, memicopdigdersmembry gedjessnguch as DRAM

apeci {1 ¢ enBathoRfAledr ) blriE bty ALACREE & bR Bl Cetdl boous o tocal
t he i nvent iintarcrmyeck nﬁthadbli&bi\/@ﬁubmmv@haﬁeemnmcem lower gategégionsé tief memory

whi ch 115 S hSRANS Blche LOhold S ABALNARLE HAMLILOUSS L AMER i Soo or

essential to practi the rnventions Herel n descri
2007/ 0871559@@@@@@@710@@@4@@ frglibeledssd dirseit desily, dho desity @fitteonealcooting in

menory devi , J f Le. ..y, kel .
one ot ot g Pt e 1SN, TR0 e ienfiay ot & Reefpa e PEcHEd in
menory t hatfumipgeedetadhbelow. by Hroviding (rxtre metgi byersdh lower memory refonsceuch as

t hrough vi qsang@mprg%t@ rediBsC thdiSith tueﬁgoﬁoﬁr@ tgbgm;, rmetglu yhe, e gpacing

reduction in size of sem conduct or conp ncrease CI T cui
density, t Hedwkementsyfdhe mpigl sopting inrthetppry niwmalt!%@wenplp@qaas%t@ﬂell@gr@tmmg

i s becom ngnhd H5E 8AHE RSN oktubior ite. t B JadRiohCAL %xtréb‘ﬁleg?%ﬁl g%i'rrfeﬁ in the ate

further detail below, by providing extra netal yers in

regi ons, sUEHORO ttF%ﬁ§F'§f3b¢eV§f&§ ey é@déﬁﬂgsedtmmliehwﬂm e slopigcts émi P@Pled

upper net al lAYG Snd bhe IURE | AGall QfibHcES TR 5 aineh%gm&@é ih Qi g ;&Jhce a
the upper netal |ayers may be eased, ile maintaining the size of

the seni corBUifEnse ofdiothsr Mmekl SRRIRAS on, the extra metal routing forned

in the gate regijo®]of Hifige rmmaﬁbséd@\éhwvmyoffa%eﬂic%ﬁ&&%ﬂ d@%@hé@ﬁavh%an
ot her nmetal contacts_and coupled to either end of the other netal

contacts, <SHTEK PREIF1Z0sdH @fi"tP%F‘iyrié?%"w‘l hi G Hepne gnbosimen. therassy Pogipnel 20
of the ot hebmpHicl a GORAIAG toF - trdn@Bb F2LAI Rich dsSDRAM A83siftEG! bt @le Nir§Wery

of a sem conduct or device 100 havi pg an
portion 110 comprises a plurality of transistors 122P, such as DRAM or SRAM transistors,
for example. In the embodiment of Figure 1, the semiconductor device 100 comprises a
silicon substrate 102 having isolation areas 103, such as shallow trench isolation (STI)
regions.

[0020] In one embodiment, each of the transistors 122A, 122P comprises a
number of layers that are fabricated in any of a number of well known manners. In the
exemplary transistors 122A, 122P, a gate oxide layer 123 comprising silicon dioxide, for
example, is formed on the substrate 102, A layer 124 may be formed on the gate oxide layer
123. In-one embodiment, the layer 124 comprises a dopeﬂ polysilicon, which provides a
wordline for the array transistors 122A. In exemplary Figure 1, a layer 125 is formed on the
layer 124. In one embodiment, the layer 125 comprises a Tungsten, Tungsten Nitride, or
Tungsten Silicide. In the embodiment of Figure 1, a cap 126 is formed on the layer 125. In
one embodiment, the cap 126 comprises a nitride material, such as Silicon Nitride. In the

embodiment of Figure 1, the transistors 122A, 122P are surrounded on their lateral sides by a



array portion 120 and a periphery portion 110. In one enbodi nent, the
array portion 120 conprises a plurality of transistors 122A, su

DRAM t r ansi %P3t ARY t he periphery portion 110 conpri sé’ngjsﬁqodP%’f‘}oty
of transistors 122P, such as DRAM or SRAM transistors, for exanple.
In the enbodi nent of Figure 1, the sem conductor device 100 conpri ses
a silicon substrate 102 having isol ation areas 103, such as shall ow
trench isolation (STI) regions. 100201l n one enbodi nent, each of the
transi stors 122A, 122P conprises a nunber of |ayers that are
fabricated in any of a nunber of well known manners. In.the exenplary
transi stors 122A, 122P, a gate oxide layer 123 conprising silicon

di oxi de, for exanple, is fornmed on the substrate 102. A | ayer 124 may
be fornmed oilicoheiigdt spacer d@7| a¥ks ed@@pladyrironistoshBbdUyb.mbAr, arehevdrigidewith an

124 compr | §dyavEORgH: PREYS! Ik CQRe mhﬁdﬁmeﬁtovah@eﬁ?@lamédgggﬁ 1 dofirises
arraytran5|s ors A Th exenplary ure is for

on the | ay@lor®2$phbﬂl!m(ﬂi?ﬂ@dphmm0511mﬁs glaaslé’tSGjlz@‘ Sdtmpldl%ie@ a

Tungst en, Tungsg@tﬁl i t rAQﬁ usf?gtecir W% L%nl %hé '1&‘1%9%3 Hﬂ}"ert 33 n%dfg%éwously

of Figure 1, a orned on 'ayer n one e
the cap 126=>cprqm¢>r3|d$esm€1 tm swuifages n‘éﬂ‘@rfrallsmtoméw adsSias¢rasd fyther bpdow,|ip an

the enbodi rzﬁo&m;geo@ gus‘gm,]wmt ?8’1". h&B5 it BSarhA I%‘yerllZZ%ParQrgrﬁéwdr oA by

on their | ateral” sides con nitr pacer
exenpl ary tetching awar e mzfzws Ezplected aitgde angi ldowimdniieglly| depogitng ¢ aetal in the

I
ayer 128. o"'lé“r'ﬂ Q@;ag?ﬂ?r%gh%pﬁ{hqge &d3s qh@ﬁd ¥l RYSm 1.2&1 ﬁgﬁpfdu%ﬁé In certain

bor ophosph I cate osphosilicate glass (PSG, or silicon
di oxi de. [ GosbpHiments, thesyxitgrraefal puimeyipracd abavedhe pigideatapry d2¢ aypybeppgallel to

covers the I@Nﬁégté%hem&wa@ﬁcem des and top surfaces of the
transi stors As described further below, in an advantageous

enbodi nent , portwmi; of Figwe 3 i alcaessvectiongleyiew f the cperiphgsy qrprtion 110 of the

fol I owed byegtdohingoraitddke 3o Bﬁfs{rhtg@ﬁl p@u&eﬂ e&; Bstidtbd indBg&3RS a l(%ﬁsurface of
and finally depositing a netal in the etched-away portions in

nitride caphe ImBlafive byeret2g bastbsemreneyed seethal ‘opGHte %58 of |the Hé‘?sﬂsé‘?’ﬁ 122P are
enbodi ment sxpédRe. et b ERLAimERURI gt bidniye4l- rﬁ&ﬁyﬁcél %ll&hhé |(ﬂ@MP§H§ocess is

126 may be paraIIeI to digit l'ines of a menory devi ce. [0022] Figure 2

is a cross-PSHEERGHEOFT EFEBIOVE RRUBRSF PoTHER 9f (56 l"isPlﬁ‘Hvilfﬁero‘fzgt he

sem conductor deyize¢ 10Qghtl 3% aai&d-sbaloﬁmguw df: thBSpetibhdi§tgoai@d 110 of the
Figure 2, a top surface of the insulative |la 1528 has been, rem)vecgn the

so that topeRifopdecsy dvicenO0: Pusteted; g fHevrs BOSSPEREER OCTSHnE (TEES:
enbodi ment ,jii@tiRA6t ofFgHieGR h phBeheBt madena@ m&ias Bgen(ﬂ?M)ovwmesm tBansistors
performed in_order tdo rerfmve an perﬁg Jon ,tﬂ_@ i nsul at i Iggter st
128. [0023]'Frhur® Fdpst, t'PY f°‘\/‘f‘%\ﬁn 1 hE PE ?ﬁ‘?é"?% a photoresis
portion 11CGnaérid Ipaosaay e r]:ﬁhtﬁaﬂ @ﬁ/crdﬁn\ti etid30ofi the usiicdhédtornddviagur (08, 2uch as
at a subse uent rOCeSSi e. tgﬁ'll tration of Figure 3, a
phot or esi st elr‘?ﬁtf:gff’%ﬁ's 69%%?%“2%5#0“1’5%6 “%V@?C%S%‘e of the transistors
122P. In or der t[mo2‘4q)r mmgﬁee«ﬁsr a ciessakctioaatt iriagr cihthy Iienphdsm mir@Es 110 of the
desi red, hot or e B’ ced over
of the seni g@f?&'ﬂ%‘f 3 \’/‘i‘3 @qg Sgét T éﬁsl Y e% ad"rYd n%nltt %Cfegsnlng'%
that are ndiludrateden Figuraiéra E:tpqioﬂ:cb.n ¢f0b2diprdeguapd 24 Ailms been removed, such as by a
Cross-sectl Oﬂ:c Iivevét&\%é) Iarotcgs% §o I Q Bgdn%grrxttthg Hitri &e-(.) f.:a%f 12%[3?;3 in the range of about
1,000-1,500 Angstroms thick. In another embodiment, the nitride cap 126A is about 1,500
Angstroms thick, In one embodiment, a nitride etch selective to oxide is performed on the
periphery 110 in order to remove a portion of the nitride cap 126A. In one embodiment,
about 100-1000 Angstroms of the nitride cap 126A is etched back. In one embodiment,
about 500 Angstroms of the nitride cap 126A. is etched back.
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sem conductor device 100 illustrated in Figure 3 at a subsequent
processing stage. As illustrated in Figure 4, a top portion of the
nitride cadwﬁigﬁpﬁﬂgsbeen removed, such as by a sel ecti VETEPET/AY10
process. In one enbodinment the nitride cap 126A is in the range of
about 1, 000-1,500 Angstrons thick. In another enbodinment, the nitride
cap 126A is about 1,500 Angstroms thick. In one enbodinent, a nitride
etch selective to oxide is perforned on the periphery 110 in order to
renove a portion of the nitride cap 126A. In one enbodi nent, about
100- 1000 Angstronms of the nitride cap 126A is etched back. In one
enbodi nent, about 500 Angstrons of the nitride cap 126A is etched
back. WD 20071087155PCT/ US2007/ 000410 100251Figure 5 is a
cross-sectional [0928)v of Figlre péy aphessysegiontli wiaw 1df0thefperipbery portion 110 of the

sem conduct Qr . [ i 1 Eigure 4 _

o ocess ng GRS difee jo0 LEBLEE i BELON &  Abocu Y IREMEY qage, s
been renoveatypstuasidrig Figuwye §uthe abdterepisiobi@dms bhet removedi osing iany stieblgrprocess that
and a netal,_{] S i f

T ey onds SohT A0 SRR R85 630000y R SA U LRl e
Tungst en. |periphdrerl 1@nbbdione smboditdeat, ithe atetdli film 510 comprisescTunistent hlay other
suitabl e co (Y terl . . 0 j i .
Cross-secti %ﬁ%’?}r@ﬁn&v{%ﬁ%h@]%’esrlioﬁﬁa r?dlﬁ%r%?%ﬁ E‘i%gé g‘%ﬂg?ﬁge%mnals'

sem conduct or dd0926¢ 10Bigine| @ids padress-seatioRRlguicw & tie periphdry cnpaéant 110 of the
processi ng Bl : L0y Fl I : S
heen par TSRS MHENIO U, b GG o Ry G e o
met al  r unnelugmeed(in(Fignre 6 @p mﬁalti@ehélr(bhaﬁg?&g{i bariellt femeard, aetegs by etching or
routing 610cypt iaa@inp/i%glai %gr%@ rithef BRO @ﬁd%%ke‘ilifg 20 ﬂgrrﬁhh& =f5a§ﬁibneturﬁaaz're6ﬁng

t he etched-away por the nitride cap e nmetal runner 61

may now be @i93kthalows founerkby e depevivon ofsha meta fim i theortchegeway portion of the

sen conduct g qd %ﬁ;& e85A. FBlie BX@IRbRer 630 HaPEbw ﬂ@%w&%}ﬁ& ag@lwnmqﬂgm routing

metal routing and the underlying transiStors ma ormed in _order

be
to el ectri clar Mg EaigIndudesdevis. pirteranBleofontacts %/WP@H e geditiopsd agialgouting

such rout i NGRS uRleBYing Uthn¥istBR Thayf PRRriYd HNGHd& to BRIAicHP 86upleddired portions
| ayers, the additignal netal routing 610 all ows _the spacing of the

upper net al °fi By drasittersh Srarsxeal [P0 71 HEYe sty PETmer Jysonset PoialPPer
si de Vi ew Ohethingyd?€ thd iR tlonBPhbiaPRuddds 0f alld¥e (BE §H6RB A eheOkppeeMbtEElayers to
100 across section A-A of Figure 6. As shown in Figure 7, the netal
runner 610 Yeci@¥¢dect i vel y deposited, as described above with respect

to take Figures 8o ThEigurelhR d @bl sedionfiedide G oftde Reiphad/ LRI 10Qf the
connect variouys portions of the sem’,conduc%%r devi

ce 100. . _.
[ 0028] Fi gur&marapdusiordeyice 100 apioshsaetia) e Of Eigust g-aﬁSéﬁ%% fryFigure 7, the metal
peri phery pehhdrag 08QGeRrbtivelys @shasied) us tdekcribed iabevd aith Ngspeedid take FHgures 3-6.
netal routi 810 recglssed inﬁm’b_trid caps of, transistors, (transi sto
|

details are TSt 7T M HEES i PeaPrTIE: fie CHBHH: YRGS JrEmyuP the

8, a net al | demaddnaictbradeeice880. i s sel ectively coupled to netal runners
810 via contact . ripor art enbodi ts, routing i rimaril .
per for med at ¢ ndOfillay | Rl s 1 Gyt Fonder ot T OSmR G R Borton
devi ces havitigpfaisgmicohdaidr deoidé hingngaiditional hetalhmetidhd 8 Waktwsed iayarid82@s of
may becone tightl it.ched and thus ifficul t ot ricate. Wth.the
e ¢ on of FrRaea b aRese A M fustbist bl PG RO Gmetl kil 5. o
820 i s abl emtiollidatom leymni8ae issse80velp chupdedie inadtal rummey 8 108480 comacty &k It @rior

pat tor ni ng TReTasfEbt A b afBh RetohRhd e MRl 15, ftowerer in
appr opr i at edeynicanbiectpre devyides rislvingosigni Hean8 Ooutingynedady ehamdtaizatva dayer 820 may
B e e T Iy g o
anot her conmetst roating $i8), tesnetelizdtonddyenf2a is ableno dotp doatatisS3fgd tik metal runner
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[0029] Figure 9 is a cross-sectional side view of another exenplary

peri phery portion 900 of a sem conductor device having additional

metal runnet’® 283 etessed in nitride caps of transi st orfET(HSPHREIEI%0y
details are not illustrated in Figure 8). As those of skill in the

art will recognize, high diffusion resistance in sem conduct.or

devices is commonly reduced by placing netal across the diffusion

wher ever possible. This technique is known as strapping and is often
acconpl i shed by connecting a parallel netal, path to the primary netal
path. In Figure 9, the contact |ayer 830 straddles the netal runners
810 so that the additional netal routing 820 is positioned parallel

to the layer 125, which may conprise a buried digit line, for

exanpl e. | reliohh srderive cidnenthe ridid rowtingl at thmnmetaliz8dd kapgr 838. ddwal ldbatteming
the | ayer r,.e locatio i [ (O [€e € . .
resi st ance]té? ?chtéoar,\g “ar‘\gg e Ifgtl%e%rnd tgg.c biladlh g%f { %’]‘aq%?t ﬁgﬁgﬂpheral portion
descri bed rm)Oenaylwvblannmpmed rciuong densfig by ginenpingpoeantashdedn & the metal runners
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[0031] The foregoing description details certain embodiments of the invention. It
will be appreciated, however, that no matter how detailed the foregoing appears in text, the
invention can be practiced in many ways. As is also stated above, it should be noted that the
use of particular terminology when describing certain features or aspects of the invention
should not be taken to imply that the terminology is being re-defined herein to be restricted to
including any specific characteristics of the features or aspects of the invention with which
that terminology is associated. The scope of the invention should therefore be construed in

accordance with the appended claims and any equivalents thereof.



caps; etching a portion of selected isolation caps such that

t he underlying conductive | ayer remains covered by remaining portions
of the selected isolation caps; and depositing a netal filmin
t he etched-away portions of the selected isolation caps in order to
formrunners such that the runners are insulated fromelectrical
contact with the at | east one conductive |ayer by the renaining

portions Qfib& éﬁ&ﬁ@rﬁfg.i solation caps. 2. The nethod of Caim1l,
further conprising nasking a portion of the periphery transistors

that are not to be etched by the step of etching. 3. The method of
Claim1, further conprisipng formng a nefal |ayer conprising netal
routing ol the ?*F%Wéf%mt"gé%ﬁéf‘bar%?“ Fay ‘&?V%? 6‘%‘?&5&@%1“‘ B ey g

routing ela@elighkapdriay of@RLia6E, thbRethsd W&hSsing:4. The method of Caimi1,
wherein the metal filmconprises Tungsten. 5. The nethod of Caiml1,

wher ei n t he rufaing agphualigaefitapsistors i ahleptpriced thdimgimony| dryaz anst theyperipleesal t
the. runnerSRarRigitEbbEaR; 5t Rfeg e SOy TR P B e MR i
buri ed di ghatsididrn@mprise at least one conductive layer;
forming an insulative layer so as to overlay the transistors;
removing a portion of the insulative layer so as to expose top surfaces of the isolation
caps;
etching a portion of selected isolation caps such that the underlying conductive layer
remains covered by remaining portions of the selected isolation caps; and
depositing a metal film in the etched-away portions of the selected isolation caps in order

to form runners such that the runners are insulated from electrical contact with the at least one

conductive layer by the remaining portions of the selected isolation caps.

2. The method of Claim 1, further comprising masking a portion of the periphery transistors

that are not to be etched by the step of etching.

3. The method of Claim 1, further comprising forming a metal layer comprising metal

routing on the periphery transistors, wherein protions of the metal routing electrically contact the

runners,
4. The method of Claim 1, wherein the metal film comprises Tungsten.
5. The method of Claim 1, wherein the runners are parallel to a buried digit line of at least

one of the periphery transistors.

6. The method of Claim 5, wherein the runners are electrically coupled to at least two

portions of the buried digit line.



nm 8. The nethod of Claim7, wherein the etching recesses the

sel ected isolation caps by about 50 nm 9. The nethod of Caim?7,
wherein the etching recesses the selected isolation caps in the range
of about 10 to 100nm 10. The nmethod of C aim 3, wherein the runners
are electrically connected to two portions of the netal routing so as
to forma junper between the two portions. 11. The nethod of O aim
1, wherein the sem conductor device conprises a DRAM 12. A

sem conduct or device conprising: a sem conductor substrate having an
upper sur flace; The methodofdllaimdl whereimthe &bddr @pd @cldiewve € thickhas afatownsd he
sem conductor substrate, the plurality of electronic devices
including™ least a plurality of transistors, wherein the plurality
of transistors includes a gate stack extendlng above the upper
surface of the substrate; a gate conductor that interconnects

t he gat es 8st aclBbe wéthedad GlaimTawhargin the etchiapesicesses e selodiesliesilation baps hntbout
conduct or b surrounded by a protective isolation structure, the

protectivé I solation structure conprising spacers and a cap; an
i nsul ati ve Iayer overlying the substrate the pIuraIity of electronic
devi ces, and t he gate caonductor; plurality of runners

formed in°the pROPERY FEBIRA) Ht‘fir%ﬁt@f’%f&% {?F’éseéfhetsﬂ@t jtodatien Frame i the s,
wher ei n t hg.phtshaliiib ¥ @hnhunners are el ectrically isolated fromthe
gate conducFors by portions of the protective isolation structure.

10. The method of Claim 3, wherein the runners are electrically connected to two portions of

the metal routing so as to form a jumper between the two portions.
11, The method of Claim 1, wherein the semiconductor device comprises a DRAM.

12. A semiconductor device comprising:

a semiconductor substrate having an upper surface;

a plurality of electronic devices formed on the semiconductor substrate, the plurality of
electronic devices including at least a plurality of transistors, wherein the plurality of transistors
includes a gate stack extending above the upper surface of the substrate;

a gate conductor that interconnects the gates stacks of the plurality of transistors,
wherein the gate conductor is surrounded by a protective isolation structure, the protective
isolation structure comprising spacers and a cap;

an insulative layer overlying the substrate, the plurality of electronic devices, and the gate
conductor; and

a plurality of runners formed in the protective isolation structure of the gate conductors,
wherein the plurality of runners are electrically isolated from the gate conductors by portions of

the protective isolation structure.



13. The sem conductor device of Claim12, wherein the runners
conprise one or nore netals. 14. The sem conductor device of Claim
12, wherein the protective isolation structure conprises a nitride
material. 15. The sem conductor device of Claim12, wherein the
runners formjunpers between conductive elenents in at | east one
conductive | ayer. 16. The sem conductor device of Caim 12, wherein

at | east Ortl‘hfg,)%m?-{?nghﬂ Eiéwc@%f'éla %?%Qfem%e rBr%en% gr%{[grﬁlsﬁgnedér%otre line

of at Ieas one o uraf Ity o ransi st ors.

sem condueteats. devi ce of Cl aim 15, wherein the at |east a portion of
the runners is electrically coupled to at |east two portions of the
conductive elenents. 18. The sem conductor device of Caim 12,

wherei n the preheghiidfdictpidideQRChint YE WHESinRRSrdedibd shResSeRiuabout
150nm 19. The sem conductor device of C aim 18, wherein the

prot ect i veomgisksd tivide spferidt ure i s recessed in the range of about 10

to 100nm and wherein the runners are fornmed in the recessed portions
of the protective isolation structure. 20. The sem conduct or device
of Claim 12, wWTeteiicohiietcs esviceendlatt OF, wilerdin Gl reBR Formg SmperDRAMen

conductive elements in at least one conductive layer.

16. The semiconductor device of Claim 12, wherein at least a portion of the runners is

parallel to a buried digit line of at least one of the plurality of transistors.

17. The semiconductor device of Claim 15, wherein the at least a portion of the runners is

electrically coupled to at least two portions of the conductive elements.

18. The semiconductor device of Claim 12, wherein the protective isolation structure has a

thickness of about 150nm.
19. The semiconductor device of Claim 18, wherein the protective isolation structure is
recessed in the range of about 10 to 100nm and wherein the runners are formed in the recessed

portions of the protective isolation structure.

20. The semiconductor device of Claim 12, wherein the semiconductor device comprises a

DRAM.
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