SYSTEMS AND METHODS FOR FORM NG ADDI TI ONAL METAL
ROUTI NG | N SEM CONDUCTOR DEVI CES BACKGROUND OF THE
wO DERETIEN Fi el d of the Invention [0001] This PCwEs100T000410
relates to a nethod of fabrication of sem conductor
devi ces, and nore particularly, to a nmethod of
providing extra netal routing in a gate portion of
sem conduct or devices. Description of the Related Art
[ 0002] Conbi ning both enbedded DRAM nenory and ot her
conmponents, such as high speed logic circuits, onto a
single chip is often useful. In many enbodi nents, the
DRAM nenory conponents are fabricated in a centra
array portion of a sem conductor device while the
logic circuits are fabricated in periphery portions of
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speed 1s achieved, and bandw dth and capacitance
probl ems are reduc§EMﬂmNDﬁHbT@BrBEVﬂ§E§ot h nmenory
and | ogi c conponents on a single nenory device, or
chip. [0003] In BACKRIESLNTSORT HHEENVENTIBN NG bot h
~nmenory (array conponents) and | ogic (periphery
Eﬁﬁbﬂﬁﬁmémﬁmygﬂthe menory device often includes one or
‘f()d(ﬁ al Tlﬁ‘ig%\fém?.ﬁ?&{iaﬁeg rarfﬁghg@ gy ﬁdbhggndm%%l ductor devices,
| ogi'c conponents e lTocal 1 nterconnect may include
andmt(ub paditularly, be taveethod orfppmeiding oftra hetatenptiye dewi grge portion of
se j’co égggsarray or the periphery. Above the |ocal
’Pﬁ?@ 6ﬁnec{ addi ti onal |ayers containing additiona
Deectrtmiomtdfvhekelaieda*eﬂ 0gi c conponents, nenory cont acts,
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as ﬂfgh)/slﬁéd b @Rtaits, botdt 4 &@gldkﬂﬁld iDyfiéh asefelohnymdey etdodiments, the

! 004] As the den3|hé:%g onent s OE a single anog&. d
E’§“1°ﬁ¥: ceEPaRenty f“é‘fte Jut ‘i’?@‘tria e PRECR) ©f gyEimcon uctor
deBife WOBINBROLYICISYIHE a3¢ FobrRAEANRSpdriHeBABbRbhY of Qﬁé %emlconductor
and difficult to fabricate. Accordingly, there
deyifer dasiony ABBedifGhss astcsrpesthds Achifids 264 bandwidth and capacitance
prduIGhE BRY Rlahd Al fﬂc@ﬂﬁ)lratfn%uﬁdtﬂtgnérﬂo@ dRMEY SENbdents on a single
he

w t hout increasing the size of
memory device, or chip.

[0003] Ina typical‘ 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 6f 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
embodiments, 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.



menory devi ce. SUVMWARY COF THE | NVENTI ON [ 0005] In one
enbodi nent, a nethod of form ng additional netal

WO ouriostysi n a sem conduct or devi ce conpri si ng BCTHERIOY000410
array and a peripheral array conprises the steps of
formng a plurality of transistors in at |east one of
the nmenory array and the peripheral array, wherein
nitride caps are forned 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 in order to form additiona
nmetal routing. [0006] In another enbodi nent, a
sem conduct or devi ce conprises one or nore gat

structures each haRWMGLARY; QF T PRRENI TGN o | | zation

| ay §6o@BPPr 1S bAd em%t)ailme'hgué ehod2de f(;rl'rﬂl'ﬂ?aladd‘iﬁbﬁall metal routing in a
routing enbedded in a selected group of the nitrid

semxpndudipredayics comprisiiger memogr gy ¥id nperinhee] capy caménses the steps
r I
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armpt wheretuhitridg capsdare rferned almve @ohtaiche thassivioen etdhng a portion of

selggtta{il ltnlltlaﬁglca}?,ﬁg f’i%\(F dé%oﬁs{tg%taamle a dré 8:? l a«%f% é:dﬁal alyitpg}?tions of the selected
nﬂbﬁ@@&k1hmnamm¢ﬁﬁﬁ1anmmﬂmmmBMImmnsgn1conductor deV|ce

co s a sen onduct r substrate havi

S PORET o 7 BFoif PR e or ST WO E B2V SRR g one or more

gailehﬁnﬁzﬁffb§ @&S’HJ Bivihg QURIGideats, at Metaflizafiah ildyer Q:Bmpnsmg metal routing,
el ectroni ¢ devices |nclud|ng at | east afplura

adgitighali BieiHl Foutipee cBIPRA¢Idein P (ickactedy BioRP L 4o kS| %WF caps, wherein the
seleBeh Y& &f SiRide SdpdGke @Réh%ﬁﬁd'l‘@' AN UBEBm a cavity in which a
surface of the substrate, gat e conduct or that
metalis depnsited trsondﬁlémgfaﬂééhes%%eték rouHBE.ANd (ORF (OF §10gF contacts between
th%fﬂ%ﬂff’ 'r&&tﬂ{g%n WO BIBIlIR4iBR lz@@; %&@x@%ﬁgﬁﬁ)ﬁaﬂ &eﬁpfcfu@mg dRfbedded in the
y a protective I1solation’structure, a gl obal
nifidsghpit i ve | ayer overlying the substrate, the
Pl “gﬁb(my OE elaﬁ&&x%xo n%&lbg& ﬁ? S a@%k‘&ﬁﬁ&%# device comprises a
conduc al Pe3ASt one conduct of "ayer havin
semliqmnelhc’tblysmnaxe hdviog ianeippbresvefats, o pinrw’dy Dﬁ@mrcmm devices formed on
the ?&3&1%1%%18 ctor 58@%%?22‘ ed lgr?lgfyn C}fell]eecltjrggﬁ: dnu {ccs 1r¥:}u%me§, at. least a plurality of
trafngis iRy WHibrélhethgllﬂhﬁhty of trhatistoe 1Inalyldes 8 Qza&s stack b&tendmg above the
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plirahifyest trinsidierspivbbeat théegdté e‘blahjcﬁﬂ 1Sts[1h‘6ﬁxttfe€ Bf a tphdtective iselation
gat e con ?tor . wherein I|t

suppl epent al . .
Stl}}%tﬁm @l ixg dayer gver \pg i}ra& Ltllfﬁ Blamﬁgy nglectromc devices,
an@hhe @lté E(Yndi’lﬁ:td?,oaﬂ diket bNcho@iHﬁéfBﬂIa?eﬂ Havigdeplurality of conductive 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 éplurality 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.



to provide additional interconnection between the
plurality of electronic devices wthout increasing a
walengiogmsdf the conductive elenments in the at PEHES200TI@0410
conductor |ayer.BR EF DESCRI PTI ON OF THE DRAW NGS
[0008] Figure 1 is a cross-sectional view of a
sem conduct or devi ce having an array portion and a
peri phery portion. [0009] Figure 2 is a
cross-sectional view of the periphery portion of the
sem conductor device illustrated in Figure 1. [0010]
Figure 3 is a cross-sectional view of the periphery
portion of the sem conductor device illustrated in

Figure 2 at a subsegyent grocessiﬁﬁ syﬁgng&$01l]

Figure 4 is a BRUSSDESERIGREN HFehFBDORA D phery

POr §hgyR) Of FiBEreS T GQARGUCIoAL Vieae of lal daliEMdREkok Revice having an

Figure at a subsequent processing stage. [0012]
arry gertion Bnd g pariphag poient i onal vi ew of the periphery

por t of he sem.cqon { i j ' : f th

U3 7 Pl BT ALHRLREHIRN Kol o Bty porion of the
serkicgudet@ degica ilbwsbmtedseFiguomdl vi ew of the periphery

port of t.he sem.conductaor device illustrated in .

i ol o FESBRuE JostOhRiubll N ot BhigY portion of the
serfricgtidhe:tor desica ilushatedIr Fiduadialat S sulBeqieanpiobedsing stage.

periphery portion of the sem conductor vi ce .taken .
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met dP0%Hinnef8ure deds éd CrasTiFRiondle VidihsOlofhe PEHBRSY gpagtion of the
semnQh@lctd vIcR ifudnBieed ifi FRSSe 58C4 bibaduchi Sdc¥dsmy sefge.

anot her exenpl ary periphery portion of a sem conductor,

devil@e®3havi Figuesd @ 5 ongrosprseaiionply yirey sof dhce psdphgry; portion of the
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or S SRR B e il S50 LS FRRABA sy v caps
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|0016] Figuré 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
terminology used in the description presented herein is not intended to be interpreted in any
limited or restrictive 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.



detail ed description of certain specific enbodi nents

of the invention. Furthernore, enbodinents of the
w0 pooesileh may i ncl ude several novel features,P@DUS2007/000410

single one of which is solely responsible for its

desirable attributes or which is essential to

practicing the inventions herein described. 1001 8] As

di scussed above, sem conductor nenory devices, such as

DRAM nenory devi ces, for exanple, may include one or

nore netal |ayers above a local interconnect of the

DRAM nmenory that nmake contact to | ower gate regions of

the nenory device through vias in one or nore

insulating | ayers. However, due to the reduction in

si zd0WB] senfe sheryetedr akaysp spBITEBAYRI MsEiosy <leyices.r dght a3 DRAM
métsdty! ddbicdsNGord8RShBIY, Hhayl HEIMERL Bhe TQUKORY hé&tal 18R above a local

upper metal layers is bécomng increasingly difficult
intprgonrzgst o€ HedDRAM aressegry leat raakef qantdsefo Weveaigpteielions obthe memory

r.oyi di . r I S | i S

deBEE PR It el e RUBE R et WAV TBTBLY 1] B 1R tion n size of
sethzohdhetorpparponetta land dyeeased thenis gacitigthe elgusityeofetht snapdl routing in
the netal rquting jn the upper.netal..l [ s, may, be : .
thesSIBEST Ti5i AT Bt BFsHE (RS ZjeiL S dhiishiu Asgoscribed in
furtlesy | dxgail beload diyt providiiid exex tmaalriiyals iholsiien gnéraotyetgians, such as

the gate regi ons_ of the nenor vi ces nmay be dispose .
traB%thQ? | gte E2I8P% ethah gy b&oﬁ?‘ﬁ’i‘?‘g %‘én CCBERWY e’&'e'tag lég?ﬁeﬂ‘e Spacing
refi@nhtstdfahOhiee réRingl in GO tygsdr SnetdlUsferamal beicaskddinBile maintaining

ines, in order to reduce a resistance of the other )
thetigapl theriemaoaduqterdeyfeer; iy additipn; the gxirp gactal Japing fogmed in the gate

regib@0the 3nehRIF) QOVIBACHAY bE QKPR AIRRIREY HilicPficil Eddtacts and coupled
portion 120 and a perlpher? portion 110._ 1n_one
S

to eitherdenee At the plberametn) coptagisopuctnes bumgst digitslings, in order to reduce a

resiiblfcdlor e Rherlh@RSIoRlRES 122A, such as DRAM _
transistors, and the periphery portion 110 conprises a

pl ud@0iNy oFigureahisiastrosssse¢PRR] vieucef aasenibRMduetor SRR 100 having an

i St I le .|n e ' ; ] .
ok WRRAFLEAE el RIS TR BB, FLAUAS porion 120
comphbists atppurbD® bfaramgstdisol 224, osuchrasaBbRA0S, trascstorasand the periphery

shalg w trench isol afi %ﬁﬂ' regi ons,. %égk | .
porét,%\o ﬂ)rr%(mlpnsg% 8W§%r]aﬁ{yhoce}q{ glﬁls()lr% tlg 2% Sj:léé A£ 9) ornSIQRE/I transistors,
forc exyatipls.e Inahe eatbedingdnt lofiyRgwet hahe aemichatudtieradadcs h00 comprises a
.any of a.n er of well. known ners. qu@he . .
SIGRY P DB e 295 o, 85 e i rpngipiotation (STD
reghdss. conpri sing silicon dioxide, for exanple, is fornmed

on the substrate 102. A layer, 124 may be fornmed o he

gat éoggg de inaygi: embodiment, )c/sach of the transistors I%A 132}’ 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 dopéd 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



123. In- one enbodi nent, the |ayer 124 conprises a

doped polysilicon, which provides a wordline for the
wa@ewapstisansi stors 122A. I n exenplary Figure 1PCHUBZHY®E000410

125 is formed on the |ayer 124. In one enbodi nent, the

| ayer 125 conprises a Tungsten, Tungsten Nitride, or

Tungsten Suicide. In the enbodi nent of Figure 1, a cap

126 is formed on the layer 125. I n one enbodi nent, the

cap 126 conprises a nitride material, such as Silicon

Nitride. In the enbodi nent of Figure 1, the

transi stors 122A, 122P are surrounded on their latera

sides by asilicon nitride spacer 127. The exenplary

transi stors 122A, 122P are overlajd w th an sul at i
silicely irigogpasey bife dRSAUCHEATY HAEISIHY d?%f\r éEFa%rOVfﬂ%'d with an
insRRBPE | r DFDPhORPhaR | dnesdd®mbRPSHe, iRSASPROSRYdrCalE comprises

gl ass ( SG; or silicon dioxide. {0021] As il lustrated
bosophesphasilicate (BRYG), @bmpamslveatp glpsy (PEAD, ensjlean dipeide.

pr exﬁ(ﬁliilo ﬁ(g@ffs@r%seﬁ desc Ae dtt?@u?sﬂfaftﬁgq PT128RBvers the previously

transi's urther In an
exmwrst@g@odsogrsbtfmqsmftthe pmnsnswn‘s 132. tAﬁed¢aqsb¢(hﬁwr below, in an

dvan¥ eous gm c%rqegg?po?t%nsfgé %V\'ggulpt¥ve %)a?/ E% ??gﬁ%ﬁnﬁ)&d, followed by

porti-ons o nitri e cap
etctiigosvdy ofgpationrd af salesctetdwmtredla:mﬂ msayncp ﬁnalhode‘pdshirghemetal in the

itride caps 126 in _order for utin .
et -BRY BPREBRHD MRS o L2t PRer L AT Ol PR op R In certain
em®B@igentd) ehdeAtrd fhetal effing Xormay ative1h¢ alttiét cipy eginky be parallel to

l.i nes gf a menory. device. [0022] Figure 2 is a

digit nes of amismp¥deyifew of t he peri phery portion 110 of

t he (6@ CONpEighiop 1§1Q1Vb1‘é§s—§&gohél| uehr ot 8 p fﬂﬂe@NbSml)n 110 of the
As |IIustrated in Figure 2 p surface o

semieepfugtondsvicsy 10 o isseinieerlonby Divsasod aF 15552, 2 top surface of

theSlesIﬂ%ﬁgcs 136 1€ nhe BQ&QH &hiyved ]sgztﬁatatroﬁ ﬁxﬂa@&e&k thENr8Btors 122P are
mbodi ment’, a post chem cal - mechani cal_poli shing

exmcrsgﬂ/P) InpPRec esgodimepbrd ppstechemicalmarchagigaly miwh@ga(?CMP) process is
peﬁ?rgrﬁ{d elH%%ér%]re(ﬁfloJe% Eér%d?{l Y 6 heY la:hﬁrg ]aak

'S a CrosSs-s t|on Vi ew 0 ery
por ﬂﬂm] 11(QFigfiret Bas gemossas@@omirwdwoﬁélem@mhery portion 110 of the

trated.in [ a sequent [
sem con uct (?etv ce 1(?:(1 ng &at ‘fl (5%’11 F?%Lﬁ'%?g%?ﬂeg seglfe%g gsf%cregeggn% Ftage. In the
ilhrm'h&dm af Figihfe haq;tb&&esmlmmeldald\lémas beem;ﬁlad:ddeover one of the transistors

ST TN TN TR C—
madi@ia® r318| m3yl Genplycddeoyk abe poatieis dﬂﬂt&emﬁﬁd:dhﬂﬁctﬁf detiee 100, such as
RSTERRNEL Lo I CE, 190, 2k 83, gl ected ransl ot ors

4 i §0@24%" OSBipGRCH | inAkrovs-eatiohalt Viewpsf tHNBrphRAr bb®idn 110 of the
ser}li]égnggctor gevice 100 illustrated in Figure 3 at a subsequent processing stage. As
illustrated in Figure 4, a top portion of the nitride cap 126A has been removed, such as by a
selective etching process. In one embodiment the nitride cap 126A is 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.



sem conductor device 100 illustrated in Figure 3 at a
subsequent processing stage. As illustrated in Figure

W@ 2008/081p5 portion of the nitride cap 126A has PEBNS2007/000410
renoved, such as by a selective etching process. In
one enbodi nent the nitride cap 126A is in the range of
about 1, 000-1,500 Angstrons thick. In another
enbodi ment, the nitride cap 126A is about 1,500
Angstrons thick. In one enbodinent, a nitride etch
sel ective to oxide is perfornmed on the periphery 110
in order to renove a portion of the nitride cap 126A
In one enbodi nent, about 100-1000 Angstrons of the
nitride cap_126A is etched back. In one enbodi nent
abol¥025h0 ARIgEYer SniE DHErostreechippali WeWeah “ﬂBWH"é’%P%‘H‘é’& 110 of the

seldfRokddde2advikd 906 S1RstPeirf PRt XL 6t hORBLeqhk prQ)t:ests stage. As
periphery portion 110 of the sem conductor’ device

illystriatedtin &t gie Snthei Rhgkasestst 3l 0 hag bpeyerpnaved.pIsHEcy| Sﬁ@}able process that
is ggd;varg in e 4 LHE GrAL&daiD s [ QW Geen 9 i)ggteﬂhﬂlt QL %ﬁg(?geid gmaces of the

een refoved, USing any suitab rocess t
pekiploarp 119 t fre oactqmlmqldnaﬂtnﬂteametall mnsﬁoOhmnméem Tungsten. In other

on t sed S t,h
AR T AR ol B e
Tungeoezwh. | Rigateh6risedrbords- ﬁmmbﬁal Vihe/ of tied pémﬂh&rﬁ@@nmyllo of the

sepfignps e feee APDIBUuENT EhTEUY Ao THEBEY| PHERys siage. As

illatdddn Fidite &f tHehaetaPRly&o1dUs eel Qﬁﬂtlﬁﬂy 1foved, such as by etching or
illustrated in Flgure 5 at gﬁ P proces

CNPalfavingonfy p fagtplapiaper ¢ Oria diifdierdle & “rjighab mstal routing

6108SthReREs Rkl 3l tHe HEFRNRA . ofIHE theas finh UGS eRBehwSMportion of the
| eavi n onlﬁba metal runner 610 gﬁlso referred to

nitfde eam I 26A - Abeimetad framenetGmay savibegsed ty'proyidgpddigignal metal routing

fof ﬁ{e'@gu&iﬁdh@t@r depesi tFloxo @xzﬁ’xfxplte h@on‘?&’cttsa{)et(degmmna&cf‘t%nal metal routing
et ched-away portion of the nitride cap 126A. The net al

ang ({irmendeslymerfeansistns | b@ylbgef@lrrtutsl rodenle deriedllyrrguplgeiesired portions
f rtgé“ﬁ]angst&%.et EQ&U§§ 5)3 %Q&rasqﬁgwg ly ngfjft ﬁ&f'@% gne Or more upper

contacts ween t onal’ et al
metald aydry; ithe)addiborsil s’gemls‘omtqu O fllowsettie spacgrgj@?tht opper meta] layers to
beq“ecgflcally coupl e desired portions of the

f¥ansi stors. Because such routi ng was previously

per f| Mmd bylgorte7 0¥ a onse s¢qnpeail shadt eilewl @f\tbe peripheey portion 110 of the

bl T ly B B3R P B SRR A% 9, e mew

rufied S OSﬁcieleﬁﬁaélySde¢631kekiSms desdribed pdbve ety raapdct ite nalaelﬁlgures 3-6.
of the sen?conduct r deV|§e 100 across section. A-A

Thts.g (he metalpdu 10 MY B¢ ePafternad toeGampeqt  Xariqusg J;_’ertxons of the
seﬂn&oﬁﬁﬁcﬁsﬁdevﬁleMOGEDOSI ted, as described above with

' esp[e(():ztSIt © %‘faglfn?e SF |ng grcsci;s-%ec%onal side view of an exemplary periphery portion
800 of a semiconductor device having additional metal routing 810 recessed in nitride caps of
transistors (transistor details are not illustrated in Figure 8). In the embodiment of Figure 8, a
metallization layer 820 is selectively coupled to metal runners 810 via contacts 830. In prior
art embodiments, routing is primarily performed at the metallization layer 820. However, in
semiconductor devices having significant routing needs, the metallization layer 820 may

become tightly pitched and thus, difficult to fabricate. With the addition of the additional

metal routing 810, the metallization layer 820 is able to drop contacts 830 to the metal runner



Thus, the netal runners 610 may be patterned to
connect various portions of the sem conductor device

wa®7/0810828] Figure 8 is a cross-sectional si deCWUS00T600410
an exenpl ary periphery portion 800 of a sem conductor
devi ce having additional netal routing 810 recessed in
nitride caps of transistors (transistor details are
not illustrated in Figure 8). In the enbodi ment of
Figure 8, a netallization layer 820 is selectively
coupled to netal runners 810 via contacts 830. In
prior art enbodi nents, routing is primarily perforned
at the netallization layer 820. However, in

sem conduct or devi ces havi ng si gni i ficant routin
819 dmaxler theednet Hie mstat 1ayting g&he lazfe“%ay%gaa/sh@q i gmq, {py patterning

th@b%ﬁt%l A1t BHSne Q16 hh& W cdifadtfBEd %ﬁﬁx%pné%tyh tﬂéqﬁenpheral portion

tion of the additional netal routing 81
80frmeay Have an iloprdvay eputd@oddnsity by drappingr eoniem tdaz«}msto glypmetal runners

81? ou%lnl%é qﬁ,‘% ﬁ'{ehal et %#Ig %% tQ idg%f’ﬁ%go%ér%m&%%%ﬁﬁg%%mer contact at the

degieddtlecationgo bhnmeadtdn the oreddl rmmeaIS 19,abenehy re@lnGing rﬂdc migtal routing in the

t act ppropriately, the peripheral portion 800
‘“%%52% a3’5’;?’?'1(§i2ﬁ‘proved routing density by dropping a

c 0nt[6(ﬂ9] dowpighee 9 he aﬂ’ﬁb@d sdctiomarssdB Lzw bfianothegr tkemplary periphery
al ner 810 eslred | ocat.i and, dr oppi .
oy Pt} SE g permipondudicR SKine) Pipd SRUNPR PEGL SRR B recessed in
nitriae cHRL G tranbiRiRed (t&:hSistok ldefaah Yre/ oA Yitishgtedia Rinet a). As those of skill
routing in the netalljzation |ayer 820. OOZgi
in ghg gt AT SSRES IR ATl ST @IP D SSTBIeRRAS éfFff 5P 98 commonly
reREA BY Bla¥inRh&thiORr QO OfifRsiDa WHeRRAH bR b1l eYhie @edhﬂitju@ @s known as
addi ttonal nmetal runners 810 recessed in nitride cap

strapping an isstfisngceqmplishied by comrsctng § rardlehmetal ppihide i Brimary metal
paﬂp ITIMLE 9Bhe Ditab1B5& Bl sBlidibs iH IS Ahher¥ighd so that the additional

recognft ze, high diffusion resistance in sem conductor
matehiogtdeg 820 saresisiengd pedliclete thy laknd2hgvineh alaygempsise a buried digit

lmﬁhﬁr gxg S;Hgl ﬂ{]thm%t?o erﬂoﬁl%fn%tﬁ ruIrtEr?Sf gﬁg gg gguﬂléd to the layer 125

strap |é often acco
at mmmembraigcamopanad)ﬂdai torreduacle aprastlttamcw df hlee puting nylapert @5

o Tkl LA SHAPRET A S S i o
sel&?&nﬂﬁct@oﬂbwtlbé)nedrap&feﬁll ﬁ)lutlh@ rhdne almy’ﬂdf chteddevh Imttb mm}de caps of
S 0 ook o o B T By i
betl ldnfetedd dotbrdifig toMheQystBik @nd @Eahddsdestibedr tEintin any portion of a

uce a resistance of the routing in [ayer 125.
'[“WB Byt 4N ¥Fgh described herein with respect to the

perijposny Pehé r&egdaﬁg BeRBPliEP DS 88rfhe ¥inbBdinfokts' ¢F the invention. It

met al routln% al so be enbedded into nitride caps
wifjfbe appreciated, owever 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.



transistors in the array portion of sem conductor
devi ces. Thus, additional netal routing nay be

w0 pg7esmas ed according to the systens and net hpdBUS2007/000410
descri bed herein in any portion of a sem conductor
devi ce. [0031] The foregoi ng description details
certain enbodi nents of the invention. It will be
appreci ated, however, that no matter how detail ed the
foregoing appears in text, the invention can be
practiced in many ways. As is also stated above, it
shoul d be noted that the use of particular term nol ogy
when describing certain features or aspects of the
i nvention shoul d not be taken to inply that the

WHe TSl 6BYEPIShei ng re-defined herein to be
restri ct ed fQndd ok Ydigg 2RI FREE nidial ORBhAGHES 's&hic%ﬁductor device
of the features or aspects of the invention wth ch
comprsing emnémey ey ped asenrtiestl adray; the msthadeontprising:
i nventio
With t heq‘g&l&gg gg_aﬁrgﬁéﬁ%g{r%ns%?org Qpé{ {ﬁﬂ%(gtiﬂemfztﬁg %m%rray and the
t herpeophdMﬁaysxﬁkréinwEmdbSapslare/ﬁommdfabdvmacﬂmfmﬁmtgansistorS;
addi tional .metal r.out m conaglgct or device

conpri si e EPERRYHY 3#?‘%’““‘ %ltré DéPPpheral array, the
met hod calepsditng@inetad fibdarig tiee qméheﬂaiway)pootﬁortsma“mm s avies] nitride caps

in at I ast .one of. the nmenpory array and the periphera

array° 8%%FHHH&PPP5é“€aG§m§?% formed above each of

t he A r ansietRétiod of Chiirﬁg ﬁxrﬂﬁf tomprisihg sakkag agomtiidn éfttRe periphery

caps; and.depositin nmet al ﬂég1|n t he et ched- away
traﬂ%‘FtPF%‘ﬁ%t BF npte b§§F E‘l‘ Bbﬂ the 158 AL 'DUPE i n order to form

addizt i onafhe'RétAbd bPUNHIRTL, frthe@niPRishedoshing! aﬁin@tallayer comprising

further conﬁr|3|ng nasklng a gortlon of the perip
metplaieyting on dhe PRIIPhETEraNsisters, wacrgincppstons of the %?t%‘proﬁ?mg electrically
co {aEﬂhQQddlﬁonaTﬂfetaﬁ%\ﬂ% of daim1l, further conprising

ormng a mnet al er conprising netal routing on the

per i4pher yTherraﬁhM@ kimheheicin the maty ddmgfompysesdurgsten.

routd ng C I

Foutt ng. HEBERGEECIGRE bty @ A ATkl ing i parale to 2
bufied mgmnmofaetcaéfmngsvf the. peBiphditydrapsistood of C ai m 2,

wherei n the [. met I N r e

bur |62 q dlﬂg} t t?lﬁ&e og;& rrSégvsl-ntere(i)rli”the gdci ﬁorpaﬁl n%t!al Jou‘xgg electrically
cotiplad so stilearsstwcﬁpoﬂ' bes @ﬁathhbdnelf digitdinm 5, V\,her e| n t he

addl'lt ! onaf'he met d o(%%ll wheelreeuqtd:nla %%ndt\,{ caps each have a thickness of
about 1500 Angstroms.

8. The method of Claim 7, wherein the etching recesses the selected nitride caps
by about 500 Angstroms.
9. The method of Claim 7, wherein the etching recesses the selected nitride caps

in the range of about 100 to 1000 Angstroms.
10. The method of Claim 2, wherein the additional metal routing is 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:



coupled to at |east two portions of the buried digit
line. 7. The method of Claim1l, wherein the nitride

we ap3/0gash have a thickness of about 1500 AngsPeDEIS2008000410
The nmethod of Claim?7, wherein the etching recesses
the selected nitride caps by about 500 Angstrons. 9.
The nmethod of Claim 7, wherein the etching recesses
the selected nitride caps in the range of about 100 to
1000 Angstronms. 10. The nethod of Claim 2, wherein the
additional nmetal routing is electrically connected to
two portions of the netal routing so as to forma
junper between the two portions. 11. The nethod of
Caim1, wherein the sem conductor device conprises a
DRAM 122 senisensleciordybstte Baing en vriep svdicsy: a
sem cond 9%51 aliSHOBLIEATShid QYYD ﬁ)?mgﬁ RE' the WehfGRdudor substrate, the
plurality “of el'ectronic devices tfornmed on the
senpboliy of electois idevites inthding atredst & plusdlitg|of dtansisiors, wherein the
devi ces..i ncl udi. at S ity of [
unoPBraY AL AR Thoh 884 e Betl Sidchiing b UE T SR8 Sutace of the
st askbsasteendi ng above the upper surface of the
substrat e; gate conductor that jnperconnects t .
gates st &ck¥CoFPEHED ﬁﬁéaﬂt‘?r&(’%’fec{sr %‘ﬁs PEFO® %Ciﬁh(gf? the, plurality of
t he ygdiGoRQ NEkEEEIAr theS g@dr ¢oddactor ibysuaropnddde dlyi ¥ eprotective isolation
i solation structure; a global insulative |ayer
ovefIVGtHE: t he substrate, the plurality of electronic

devi ces, aafidbdinasWaive R9BduedBing &e baRGhtepRe plurality of electronic
conductor Tayer having a plurality of conductive

el eHRYIESS: ARy} the @atarepdiaios o i nt er connect sel ect ed ones

of the plapfaalidnk &Bd@t&q;aflé?maﬁ?in%eé/f)lﬁ?a?i’ty ¥hesRIubtivd\8ements formed
conductive layer is forned in _the global insulative

| ay drereip taintersomiecirsiictadames cbswbirality of dfetppicyeyices, wherein the
el eg&’{cﬂﬁh@e ijz‘%} fs%rm?cgﬁln e Rid¥aR|dshitiOf 1:38PR] &BAbositioned above

conducti ve elenents rmedint e protecCtive
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.

13. The semiconductor device of Claim 12, wherein the conductive elements
comprise one or more metals.

14, The semiconductor device of Claim 12, wherein the protective isolation
structure comprises a nitride material. ‘

is. The semiconductor device of Claim 12, wherein the supplemental conductive
elements comprise one or more metals.

16. The semiconductor device of Claim 12, wherein the supplemental conductive

elements form jumpers between conductive elements in the at least one conductive layer.



i solation structure of the gate conductors, wherein
the plurality of supplenental conductive elenents are
w@edtogosilsel y coupled to the plurality of conduR€T/U82007/000410
el enments in order to provide additiona
i nterconnection between the plurality of electronic
devi ces without increasing a density of the conductive
el enents in the at |east one conductor |layer. 13. The
sem conduct or device of Claim12, wherein the
conductive el enents conprise one or nore netals. 14.
The sem conduct or. device of Caim12, wherein the
protective isolation structure conprises a nitride
naterlal 15. The sem conduct or devjce of J ai

12, .
wherdi n {The SapeREiveRr Hevics RiuClDel 2| WhERPsatc (5T # ggrtion of the
su@’iﬁn&ﬁal%&iu@@@@k@meﬁ@ is TH@al RE NS GOBEHE @iitdBvd 6 aPleast one of the
aim 12, wherein the suppl emental conductive el-enents
phﬁ@ﬂwprﬁwﬁﬂgmbetmeen conductive el ements in the at
| ea on he
devﬁzg:e o? h%%%@gﬁamtgg\gl&nagg : eals?ts Qgﬂeggﬁs %hpgeamtahpomon of the
supplppéeaeendictveraientity s ddceimatly songedtor af|l¢ast twapertions of the buried
dlly{led digit line of at |least one of the plurality of
Wi stors. 18. The seniconductor device of daim 17,
whenei n tlhe simiceddicton dmrlidei of @hin he, sulpgpéienthet plotective isolation

caond ctlve | enept.s i C rlcaIIy coupled to at
StrP%tﬁ’é,et \ﬂﬁhlﬁgﬁl?ﬁgﬁgb%lﬁ?ﬁ "?\B BY°8% digit line. 19. The
s em200nd ugieOsendicyndirtof d@ha 6T 1Aainnhiex, eiireréinethe protective isolation

protective isolation stru hj ckness
subeIB: 5 LS b it e . b 1000 IBRd AAESTORg it g (supplementl
cofrdtie éﬁmeﬁﬁ%@fd}nfeh% ﬂfeQE&@idd\ﬁbrﬂl &Rl oTithOprofdefiV€ isblaBion structure.
is recessed in the range of about 100 to 1000

Angir onsl hEngipRNANGIOP| ‘@H’éﬁ to4] Clabn dife t'YRFESIB| B Refpicogductor device

colnpfidRd bRANIE recessed portions of the protective
I solation structure. 21. The sem conductor device of
G aim 12, wherein the sem conductor device conprises a
DRAM
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