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i nvention rel ates t&@WHROYBIRGPUNMHY ANt egr at ed
circuits, and, nore particularly, to the formation of

netalllzatlon Iay% %ﬁdﬂﬂdﬁ”&g; ngL%NcondgféL¥$|c

[Sf ernmoetodeco11mro—a Ol

netals, such as coO ;
1. naﬂgﬂlgﬁméidﬂJEACKGROUND ART In an integrated
Ci rGuibrblly, fic predeM idvaligre AR f&;nat%'n 'E){‘:Mdertratgf cﬁaﬁt@ ﬁct( m%}é%hmcularly, to

n capaci t or esi stors and

the ﬂﬁnatng abp }n%}ﬂpzﬁ dn laye ¥ %crlludérbgrp%lbr gon uét1v§ w@{sr %zplé as ?,%’EF&@I qngbedded into a
dwmﬁﬁ°@“@ﬁ%stantlally pl anar configuration. Due to the

| arge nunber of circuit elenents and the required
', CO Ij%3 t _of advanced integrated circuits, the
el %rm#ﬁgct i ons of the individual circuit

el émpnitiszrardcirgaineregl lhiye motberas tiadk tiahad swihtbirRsihe et B, resistors
and th@M@' ar®Brmed T M mpﬁr%a%lsﬁb%%é eﬁ% lgr%ag]sug tanhaﬁﬁ F]lanaf uration. Due to

the lar e i) Ehﬁtu cel(?: tT éncaalnl e e 1
AFe ‘fnb FRUCTOR BB Branfiiecreaieiad eqmapivallavontj of indigtced ay@ra@d cirouits, the

electiidabonpeetiops Dﬁﬂe ihdividsi ﬂﬁhmblbmtﬁl&takeogandraﬁy B6t%stablilRS Rithin the same leve] on
whmlﬂ@& @Huit %l@ﬂlén(?srhré ﬁ%ﬁf&&m&? %Lliydsuch e‘fcicﬁx%a? CWH%POHIS S écrnned I one or more

addm aé tai ni ng [ nes,
ar c\“PP%: PreGHA é"é‘i”r‘"%?? as aﬁaﬂiaqtlg@layerﬁe|Tm;;eme;alptam@layet%emuy include

- metalroott@ining Breg lprosidig ﬂﬁﬁﬂn&ﬂ&;el ﬁéc&ﬁalrc@fﬁl&ft&@ Qndtago Ay aaﬁurahty of inter-level

Connections o as an a 1:'0 C
o da 20 R A8 LD G B il P iR ek et comesin

° el ectrical connection be
ctwatR ) qqg%@f‘?ﬂ)ﬁ“b&?@fﬁg‘zmw éved whtrhie thepteal-coslainb@litk Ag! vias may also be

comniohiy@Sert € a¥ inkSoliBY siatkb®Rs.be 20commonly referred to as

I nt erconnect structures. Due to the continuous

shrinkage of the feature sizes of circuit elenents in

nmodene FWtC@@W@FﬂJe@nekagmf thesteattrh @izan ufibetit @dmetts irCidédern integrated circuits,
the nu@ib&IBE BitcSit E10hend f(g |a\5ﬁ19n el a?etaﬂga? & thetp?%Inﬁ Ide?mﬁﬁ' ?so%reases ghereby requiring
an ev?nelaréer L%teﬁsg I).réglg gunil ﬁr ¢ ﬁgc%ffmcowct@psée t)lp}/.léf.’aqlu desned cn'cuﬁ functionality,
Thereforg, #e awnire of staoig newllipstiov lag@s heindesd me %ﬁ@lnﬁeﬁs’j{br}é of the individual lines
and viE:UﬁQ}t BeQ&@Lédtay the némber &%frgju%ﬁegfents ?cigxy geateq%comgs IS 8 gabncataon of a

Jural ia lizati | ayers may I ncrea
plura l(t)‘f 0 eéailizﬁml\ﬁysaﬁ g}tailp Pawely shpllicneivg asmgyto@e squ@dm@rhsa@citameai thermal

and elmmmb?emhabiﬂltymfa Qluiatity ef k&t Isyeperas @félc&n}ﬂixﬁﬁoi{bﬁgﬁz{m;mmts advances and
brmosl ﬁfo&efh IKE@ 1 af@zr &1@5& P! al,
Il zat | 5(13?1 ayers 18623%% %atex r S tf’%;’ @H‘?fﬂ {8 Gl furrent. densities,

Sem‘“‘fngﬁfé§“af“t§a°ﬂlé“%%? Pergesinglyictplaive the ctsiivicoalnetdlizgiomadetabaigninum with a

metal Shiatdwsibiphbr chredni dabitlel iy hodce @ik B Fe@lctidnyin B dx%%ﬁ%%@cq’ the interconnections
|nte rated cjrcuits

an € clallizalign ;[1 or €
d thlxsq}fueﬁu%b rpé? 5 %]Jﬂgd rﬁ‘?ﬂP t?XII E ﬁ%lg) S%qp{wy axfd(ﬁlk))@ 61}?&8&1'? pgterials that

, advances an rrng
are inqreasingly pged o @ghcevﬁllpwgpam tmﬁ@grsmeedarychmcgzhst@;u for@#t of higher resistance

: aﬂamsdt&n&mﬁlgﬁﬁqn and Qg:ﬁiﬁﬁﬂt@qw Qfe&ﬂcamgéﬁﬁli@}c\;/ﬁ& %&1}&%& %vnh alummum Despite

| n known net I zat
these ad&?x{age@ Io;%?in e)r{]'ma F’n er?l%oy‘si% E‘P‘t P ﬂg}i{belaﬂf pléz\%anﬁge@ Ffé?rd’(’i‘ﬁl fhp Brepessing and
handlingdp & jsprpigapdusted fAaidityc Fonlnbiavs, cappeetlyCiot Bneffidientih Q)phed onto a substrate in
larger ﬁmdﬁﬁﬁﬁy x@é?lsest@tfhsﬁeﬁ' @epbﬁﬁo%rn%%&e&%ﬁ 21 n@éﬁfjvalg lt‘jf':’posmon 68%3? and also may

]wtbecf P%F e ﬁfﬁ d}|ant|on l ayers. For ex
PPl Pedhe Aal Bhﬁ’f‘%‘PXeél agusptrpgic eéqhepfpwélrf@asﬂqgﬂcgﬂwnﬂy, in
manufqggxgng mgalh@pdndmrsahdluﬁmg woppehll Gre tsO-cAllBR infaidSHH RBHds@he technique (single and
characteristics in view of higher resistance agai nst
el ectrom gration and significantly | ower electrical
resistivity when conpared with alum num Despite 35
t hese advant ages, copper and copper alloys al so
exhi bit a nunber of di sadvantages regardi ng the
processi ng and handling in a sem conductor facility.
For instance, copper nmay not be efficiently applied
onto a substrate in larger amounts by wel | -established
deposi ti on nmet hods, such as chem cal vapor deposition
(CVD), and also may not be effectively patterned . by
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dual) is preferably used, wherein a dielectric |ayer

“k§ﬂEWB@Mﬂappl'ed and t hen patterned to receiv
bsequent |y %qﬂﬂ§¥0M&M1H

B lam: i A V\:h
alehf §Iﬂ‘ er%ﬁégr 8«?@ o) ﬁlglgfpc'ﬁé? %°§/§%fo fPPtJ 1egrend thei pattgrpedito feprave trenches andfor
VmbW@@é@%w ey dilpgwithicaiperzm coppar elvghies in the dielectric

material of the respective 5 netallization |ayer
may significantly

accordin cene regine
af f g &ms cﬁzeﬁ%t \)ér%wciess&?%%gg |V6%a'§qlu@1lc(§esdﬁ Iﬂ}eﬁbelchafé material of the respective
metpligapint loysn agbrdiag athe densend comducy @Tgmd&wﬂ}(? &%cth8Y bRE production yield
dunﬁ@ﬂﬁ@frmblﬁﬁ ed ad@ﬁc@cll Léch%hdugt& de@&% rh§vn(r)gv\éog r»%and metal} % é%lt l@/ers owing to

del aolpgnaetl on ES U%S and etch-rel
FreRmara pleh s EFETEETs. 1d, @ typi oal

conventional process romrmnII nomrbe described in
rmrm;e@eé;ratalrr 018 e rate the .
det ﬁ | ems i nvol vggtg fnﬁif %)r%?n @36@ 1 ntrro]?ali Ps?%ea ]t“'c?i“’%eid?fé%bed in more
e és i @Plé(ﬁe?r?ycdel‘?afsg?tf’ e P dﬁWﬁbrect () famdm&be pgled metal lines in a

dielqoirio pe®gs! afcomiing RSt RMELene @roddsl@ For ﬂm@t@%ﬁ GERng d@rﬁ&%&zﬁ&?mcebs in which vias are
form IPHJ} ¥l ' S]ﬁﬁoq?g t%&%?c n\rll\%:?e{i tot gle \&S% gx r(%agl?g?qﬂgqsqcal]ed a “via

connecte erein th
brsvirggioh y” approgrhq flrst/trench | ast " approach. 15Fi gure | a

schematically shows a cross-sectional view of a
substrate 101,

100
Se%%%%nﬂ%&%%gncq?vshawes 4 Icrﬁsscsgcg 4 ?x%}? gf a éeanﬂnﬂucgo{ F’?Vt%rlroo comprising a
substeaih &ty @r%néh may &4 provignd-io nbei fasublat bk (6O )sulstis tar sitcen- andsulator (SO1)
substt“d‘thEanldld(EEhkeV\@%&rh fhe tshRur83 DG LA a@so%es%)é cftl,kféeo la&t%% L ECh) N ned therein

Vi ¢e aving. fornmed. therein 1 ndiv
‘“d“’?d“ggﬁ‘”“ % S%" as Efgﬁm%iscarr”é%ss fiag giedstory aeraa@r POYiogs and the like. For
converjigiess ﬂnyrse@l Ogvlmr@emememeaacrt shpor in iFgns 1andhd feick rdt}eoomﬁﬂses a first device

reg1oﬁ OIACAH @ RGBud (@ﬂy 1S4G 268 rvﬁlgll f o o &
& %GVI o3 108 1élge iﬁg?g&% %1 Il?&; \r/a?rgsgnt an “Inner”

1‘68105 gﬁai reC%lV%Sdn&iagbl}gs e wheres i serayd qexicy @gp@}?O@ 209 8:present a device region
for Tﬂﬁhm’l%ﬂ Jaret hetaifarga Sif thel @vieciBre hﬁ@]ﬂ:ﬁhﬂoxﬂ.ﬁﬁb{'\to@al{er AR E(ﬁ‘n%ﬁ:@ﬁdn@ Mhetal tines in
the ﬁrs't H‘anﬁé 1egfo§ gy(gp Itoh %‘aaa%]%c eﬁué/agu%emw% regi%baég %§>}%? §B¥ b(‘s é)mred an the second

dmm} [eas t he secon vi ce region
8é~°vf°8 PR o 6 PGP rreg@sied ifer e valuating: grecatiest dibhinar adfacti pectitieg during the
remoyabgpaetsicy@ent tigdhnlidazadohaial halRse (OGSt her with
corresponding netal lines in the first device region
120A. For exanple, a neasurenent region and the |ike
may e Evito oS eTFomprsessedideiticdw 98 frmel SVl BOLBstra@S 01, Shercin the

Jayer ﬂ%m@atlebrysexpramldIQ&H éﬁaﬁml@{x@bsuétthd"ﬂdt&@ualp @ik(::cui@ gleﬁén%ah bif9referred to as a
contac%frrragﬁal %Ql?ecl !l(ﬁ ay#éplé'% 8grtlorb%’r] e{rlg]\a/i%ﬂ)dng( @%égzeagsn Iayer, in which any

metaiwﬁﬂgﬁaw}w@@e g_lglqydﬁegr pb@pdlmmp}msgs@ﬁic desttin of e tld’vlcé: IdOﬂM&iEe functron of the

layer 10Q2it h@r m&nlﬂbéﬂ%ﬁ akaﬁeﬁ&ﬁﬁdﬁl@ﬁ@ nobiddial SM@H% 8 1c|8 )gde s‘?}%{ on nitride, or it
ent a ectric nmateri al enC OS| Qn

I
may cg'lgérsgrg Youl (Be} ?ncdzira{engll S&%Eaﬁt gr insiance hydrogenrguiched gliogy o:glcarb;de (SiCOM)
and the Bt é@getqlrmeé Q3Pais forped within theelye devik® %gmyzorxeapdr S50 he @bstrate 101 and at

Jeast pRA@GI vahinQfe leyer m&q}')r ég%ﬁilfgﬁngr% %Ltl‘l%go%é ITE&}I CIO ARG Belaeélﬁ.ghrﬁaay within the

al I hes
first devu}é rﬁ%onsgg% fThfé ng@gp@nloafx n{raﬁ@e gevnrisel q_foegcopmr -oqrfipgning metal including
conduﬂr@m bariigrayed (toh eholvaly@r as 16 2nhaiick adffﬂslorrbﬁ RORBEN 1H8 o0 10ahe surrounding

matenﬁ@ﬂd’x@ﬁucé @’iﬁ@éwn%‘f @dpﬁ&grﬁd %nsq%% %evace e Ic’olfllss: %nﬁ%%ssgogllgeﬂ ](g\t}v;skfmmed on the

[1Tcon nit
dlelecLB? 1@¥Bé l.:()(Zrap%thmftgrhp%] OSéuﬁ]ﬁregghe efcb gtog ]n@t HHg®sy be comprised of a materia) that

exhibith vt chigh gpeh -sﬁl":ﬂtm@hiﬁ dheSindtbs0 Elf @&M@t}?{fcblbﬁ? ti (?fsfo%b on Elﬂkdetéhhs?op layer 104,
I n

CUTLNCTING 1€ CIC. O |a n}aos
Fusthe o 0 B ook B R v Bttt gt i e 1034 s

devi ce Tregi
| east partially within the |ayer 102 for establishing

an electric connection to circuit elements forned
within the 35 first device region 120A. The net al
line 103A may be conprised,of a copper-containing
nmet al including conductive barrier |layers (not shown)
so as to enhance adhesion of the nmetal |line 103A to
the surrounding material and reduce diffusion of
copper into sensitive device regions. An etch stop
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nei ghborn materials to reduce the out-diffusion of of
weetmb/esguch as copper, and diffusion of d'e|GQQﬁﬁééﬂmommun

"""" tyer | ntﬁ&@ th et 103A. The dielectr
ne1g o:‘llzégr 1;%%6% ¥ WFL@:E ];'eﬂ%}t %‘I@S’B’b Hfgpfitag é&choqf COPPYLARE Qlffuswn of dielectric material
*m°§$ek@6mPM@Anaterlal is formed on the etch 5 stop

Iayer 104 followed by an anti-reflective coating
106, which may be forned

F%ﬁ yer, or capping |ayer
b OIS @mﬁl TayyPe Fempsizyd gbe Jouk fickipiay watetind is formed on the etoh
stop d:laem 1I9@d03]96¢df loramancelwtitdrostdg FEGY) ldve of tPpifghyee 86, which may be formed

ﬁonlbl%B Y '.mglre suﬂﬁ%' ag% a<§1¥egg&gtdgu\%{}%rf%§%g Q/%h rﬁs%mt to tll %Jtlcal behavior,

C ar acteristics. For 1 nstance e Ca

melRgich Hsnglh 1 PR e A4 e B R OT ISP GV ERET P6Madboxhd s a stack
inclhulliay emhc(oambmd'egaybﬂaduﬂpaFﬂapalrtmﬁpfrmé&ﬂecﬂﬁm&ﬂér@ﬁ ko & lﬁﬁn gﬁmhen formed of
a lovLQ n{at@ﬁai QXIﬁEO.H ]oQ nyx@ﬁel 901 E%Ptmg dhe o&;LcaY‘ﬁeF Vior gned[ai @gl sxhcon dioxide layer

['1con oxyni t
actm%w%?n hgrfxgar far qqaﬁzsﬁ mqu| lpU@ﬁneg p@g@;: @epq;gdwgr 106, 1'Qheagstst ngk 107 includes

a ﬁrs&&peﬂng’llmﬁx@@ﬁ'ﬁlthbﬁfsf deRtce fe@ibn @O?&Qﬁa’t &)ﬁre@ﬁﬁl‘toja@% 0&)9{ d@s@ﬁ)r electrically
ncl uges a

er. 10
ot GARBL IR Y Bl 00 G S e R S0
that corresponds to a via openlng 105A for

el %Q:iq:lidall‘;ﬁ&desé fle® 'ﬁﬂ@&-ﬁﬁnﬁ @wtsglﬁccﬁ@&@l' dekic B0 10 kLR la may comprise

the f%%%!g B\rolt:ergsees S}a\]lier 6.1} o &].‘.‘é?gf_l(}fl |ogwy?c&§{;uﬂfei§tr]1%tglﬁ1?}{uﬁég gtibgtrjtea 01, the dielectric
layer §@ﬁn@bmﬁq5@d byl enell-eeablig@d deposithovmipésrbafeil guplesnlaceni®yed chemical vapor -
depoéﬁ@ﬂ'@m(ﬁ/@)) i ki Bk ha@é’i" 108 mQ}r RCER §c1 ofAfhEo%rdmtxnig fluorine-doped silicon
di é EC ‘S) Ofd any circuit el emen

ioxide 06 i ea(ie e]eoﬁ 0164*'6@})% ey ?hF Easqs a%?ro%tz pwogénay be emaployed to form
the lam p&s |Th@dth@yetvmz(hd Kastapbd feived ndepdsict willNpréc@6sPEHillDa§Q&Ekibed in the
foliov@ﬁg PS8, 6 M%ﬂl@hgmr&ﬁér l}{ rstoxgjﬁggg%fl i posﬁtec;‘:b Iy 1) mstance well-

nmpl e, the | aye

establafu)eg;iggD tqqlrmbl‘ae] Wi ac%bl@@s &y ip glg'hnem ieyweliadly stgp a Ga @m_]reaﬂl@tch process to
be pel{femed lacte po S Nt+it,0he tieledspeayed most f@eodaaismyscm o @E’t‘fdg,acﬁeﬁendmg on the

mateer 1%&“ r’ﬁ{&ﬂ %16%11&%&1}%}1'%]? d%%gmgd %y 6’8&% feg Oquesy on atgel%aisia g%\@eébestabhshed

| rec‘PWOtHﬁO"tS’F %é@g&ch@@ctww AL A pfnhetqqece 190 Finally, the resist mask

107 tfe® | He Qnidg) by\llaﬁﬁncrc@fpﬁ&&ﬁﬂ:@mﬁl@ fo P8 AY Sdsped op?mqﬂ%r Akt Sfhereafter, an

ool Eh 503 BRI 06 3 SEBRTLASE Rla T LT

wmovf“h@ld ip g subseffepigirases, theoliqlesttic albfeye! sfttioyiavar P & rauoled tb @me bhe via opening
105a.etch process to be perfornmed | ater on. Next, the

dielectric layer 105 is fornmed by CVD or spin-coating,

dependi ng on the material used. Then, the capping

| dyere 1DeGehgicflyrinedid jheREGYDE Bonnivau@saaifaditeg Basi She device 100
now c@zﬁprﬁ@l d reﬁ&tlﬁe@ﬂc 'I@"ﬁ‘éifmﬁ %‘m@@ §1elteﬂ apt;egc\,ﬂ %Ata@&eqﬁeskg %gemng 105A with

har act erj. st urt her processing o

* amon S BB g Bieoge s i S oS 07 et v opening

105A. f Blrerresabt myskaasz/ anibe dopidtodni dphirgriagihis thesefond Bavidh eeglon 120}3 formed in

accordhif®® Q@Lﬁ'iﬁg\éigs%églpcﬁgéngxg?sligy énca;gg} mLo%?ﬂ%e?al ’.regl%xq s{f}af assoz{ L£QP! regmn wherein the

r
dm‘ﬁ%‘wégfég © AN SRy brficnity aiﬁaf@rﬁ@nna@g} ferthl Gecisien p@hmmdl 1094, at
least iradd direRsic, STbthSﬁﬂbh@ﬂk ofdnBE 885, mdyEvedi d@J]ﬁlQﬁ]ﬁénﬁor[T@tlg(ﬁ leﬂlx 100 um in

savanclsh Ut o S Bt B CRRET Sar Py DAt VBt N peh &l macri
108 is forrped lmde&watbéw aqq&@dash&%ﬁ@mmm filymatiay s iskve paeitbceilihOfe opening
105A. mmmxpx@amaﬂ rﬁ%@%e BorhBRddYY 2 PRResil O d@f@r\éﬁtrﬂg E&J\ﬁ%ﬁ SEEE Rask 109, or
the £ill Bake %Q? qu above the Vi a openin
i oY "RBTPE &hoiT Hﬁwe%ma‘é%ﬂl &ﬁ‘ T Ferrelidis 2 dpw wdscous state to £ill
metal line to be forned above and around the via
openi ng 105A. The resist mask 109 further conprises an
openi ng 10913 in the second device region 120B forned
in accordance with the design dinensions for a
correspondi ng netal region, such as a test region,
wherein the 35 dinmensions of the opening 10913 may be
significantly greater conpared to the dinension of the
trench 109A, at |east in one dinension. For instance,
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ARC | ayer during the patterning of the resist mask

vm@smn@bﬁ7fe5|st mask 109 nay be forned by first
for exanpl ZJCT/Us:zooo/omn

mat.-eri al
GICQT’EQIH% I@gﬂt WP 2 pr%zlc!glgrae%lf)séapt?%ly plgnabéqxigﬁse r Thpdidl @patesipl 10§ pesnalso serve as an
ARGaykndoying tlaa pptrpgmgroégxp shisttpskslop.n- coati ng, performng a
mell-establlshed phot ol i t hogr aphy process and et chi ng
qhy £?9 the fill material 108 on the basis
o f resrl TEE10C 1056ed by fist wabie e i pratede P, f0Gamge, spin-coating

a refighpret p@ﬂne@ oragriale thel apipxigenphobdlisiosy HhoRAS] Sri@ining a well-established
phoﬁﬁfh@é?zﬁ)hﬁﬁgcegs ak'@&élﬁ]‘% of ﬁg F\félla &J‘.&(b@ hatérhﬁld gﬁ% Ib%% gf]tgg] rgsist mask 109,

Thcego ortlon 0 a er
PR PR 103 13 sujsetnd *ﬁgn qesmbigrd lqaw fbﬁ?@m ¢fgarbam abchiBiorine to etch through
the egdiiél adlevinoe arpegionns (h2 (TlaBerClO.B I':oeﬁﬂzo R %I{&E a¥ognci ﬂ@ v19 Bﬁeﬂ nQ 9054 and an

-1 3 I pRteria
Opeaﬁgm n(%é%ud dgvlget}%i/(tenltzglg Su nkﬁ;'ss?f) SRET alg ?Pﬁf”%% P)EP ‘?’llélﬁﬁ’\‘igil material 108 in the
via preapei A WF’%V@FWW‘H@&@M femevalk Gerpinl Mo®vani th il midaenl 108 within the

opelielib AGItAAGI Ay artal iy Faidgda dﬁﬂxfgttheafltdh)br(fcgsg@}/@ groq:% llh@ ger&alﬁ%g etch stop layer

te the re ni.ng etch st
104 %%tg%p&r %j@?ﬁso]d%ae 0 etgll llﬁifﬂg @)&o%eépcts?#é? thf, ﬁtéh Habicgi 1 Ip i 'ﬁ)éreaftcr, a trench
of spegiipd Jegth poformed [ﬁ@g’éﬁﬂl? va pprping ¢ aribicenndspchdiBy opening in the second device

regidbh@OmE & bRkt madk 100RACH. §f naRECIokLe L AeRtD 4 -
weadbQuUNd the via opening 105A and a]corrgsﬁéﬁ%g&m%om%mﬂm%dﬂ%ma
opening in the second device region 12013, the resist

mask 109 and the fill material 108 are renoved by, for '
in Sluﬁﬁb,ctﬁe etﬁﬂ)i &55\3{ q ﬁln i ?e?zﬁ:dal %%{%ﬁte}%{ﬁ%\?g rr?ect{lc larer 105 may significantly

dePGI%J?ﬂ ‘Hbg %ﬁom ic itlﬁl%t §i° g%g 8:@1}0}1% ap%%?mgf%bq@yueép@ﬁp ficleciirt Ihypr 105, For
exan@tep@ﬁ g;clmqtetahés gs@hepaning 1691A; wBdaUbEnddncd BfrcdeRRE Bﬁ&olﬁ&ﬁ&emch may be

s1gmﬁtﬁﬁt®| 1@1& ct)ﬁpape% t(]; Bk Ixﬂlcql'?.‘edat b o}ietﬂﬁ% %9%'(!%59 tnE:A to 1’(|3 ?%er ié@ Aegmn éenerally, in

mod& %P he etch rate at trenc
Vl% EH™ B ?uc‘oh Spasse esuP%aﬁptglg eTRRTHES apnitie | IHQ"@ d)lattqrs evfcingreasely dimensions

compgrd t@Bel G fil p@tiick y:ehsl @536156 f‘zﬁlﬂﬂa@rﬁﬁ'da t;aﬁhetyh& tEs@taﬁi ﬁ&asurement tasks,
Cons&ﬂ@ntl? Qﬁ@ lontge slﬂg agi(? geoxgx%%cdg%e dden cg(fjﬁ%gzvioa, é]ée etc% dcpth and thus the finally

N nNbdern s
aclneg‘ca{btg:{: I‘RFFF Iogfhﬁ}ar%ed’l’ﬁal A dgiondmat bd wducpd taipapll at @8ialohetal lines, thereby

.potenltllfibrll @asedn gi HBRASIORE GOINRRE ﬁé’reﬁﬂéctﬁ@h@hll&a‘h&ﬂ%

product areas may be required for a variety o# t est

and neasurenent tasks. Consequently, due to the

st Fiaet Urshepniraledines hy datiopeivddntboet mhreebmvico it 4 ﬂiiﬁch 111A and an
openigd ChB depédin an G’aytaxhll@S ahd8e 31&@@1(:'1%’6131%5' 'J.net}{ceﬁ‘rslt aﬂh g’ec% Sd§v1ca regions 120A

be reduce

and ljﬁdfie re%%%(&%%y crvexi L?arhcic ice 1? ﬁ"g)%eétf)fi/to ) éﬁi&if!’éﬁ){l ipra;pqsg,l l|2 ésrgrpqvp ﬁlg remaining

etch sfot) laxgi 164 ta fhaleby qe@@g{d]@duagjpam]gl 103A/to aife nichiBrepios IIBCtrheV\ﬁ% opening 1054, the
trenchTERI Al dnbl Zigt ép@xﬁné VBl may then be ffddMHRE m!et% g’u%peag%%]) & or C\é ;Jtehalloys by

. > devi ce aft e above process se
el cnocnt%nuc 1 {iﬁgosilfzi Ec%%lcsaﬁ/%gﬁ%rﬂnﬁxgto e qefsoirqshorpenl ﬁq@oq;the qoagpmndmg barrier

and seg@Ryesmeby bverngtilel ectric | ayer 105 in the first and
second device regions 120A and 12013, respectively.

eovgf %he device is subjected to a further etch
6%] Bt rronefiplly slspicie termlovipee g #ien gomgdior o€ Ithesibayp-described process

sequedcay'@lms Tdetice td0eoapysecONRAGed 1€ 1 )@Aacoﬁxi%@tmﬁn‘g tth%Qé\Al 1%90111103 and 2
e trenc

meta ormed abicte T
t 11&%15@% % d gcg) % v]aoﬁ?}ﬁl%etgvslec%ng E‘??chlﬁ ne%g) flgqq .8 aaew 4194 112B is formed,

N and the opening
W oseﬁ%fka?ss mélee’q,fe%edcc@ﬁpggd tgrthe@b;fj@gsp ot mytgl, linby 12A due to potential etch non-

uniforeltieschfi@akarth gabesd 510 |p1t-e|v1'@xﬁlyte%9myd q ﬂl%%ovew'ﬂl’?e %lt par eagrlﬁ}?may exhibit a
corres pon

reduceh th'ia:!qo% & lth% EjEG%gt (fe cirigché Pgte&%y% IBltg Ilaf?/cgr H’édw eésmyggﬂs% gq]a@unatlon of metal

barrier and
schenatlcally deplcts the device 100 after conpletion

of the above-described process seguence. Thus, the
devi ce 100 conprises a netal-filled via 113A
connecting to the netal region 103 and a netal |ine
112A. formed above the via 113A. In the second device
region 12013, a netal area 112B is forned, whose

t hi ckness nmay be reduced conpared to the thickness of
the nmetal |ine 112A due to potential etch
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di Vik Nd.cressls ifreibetal deposition, such as CWP

md{)(t;me,”bj ke, duri ng whi ch i ncreased nmechani Callcﬁ&z%(?(%ﬂzn
sdevice 100. Consequent |

iy F‘g’)ﬂa&nuql%c?g ng' % §C§?S&S arﬁﬁ t e galmfiwlg%ep AR et élf@ during which increased

meﬁétrlq?ab?tmm@e by smiliclad! the 8éuive Vil Wondequein®, 13 bduttah lyRIA may. be compromised and
devile s&tfolgel rahQve, there exists a need for an inproved

techni que which solves or at |east reduces the effects

of one or nore of the problens identified above.

DI SEIMESURE:: SFalfddBedcAMEMNTOMNerEReistf OhcbOmi ﬁgmgxbﬁﬁsd&izﬁqu@ which solves or

f ' L.on_.in order to

T e ey B Il O e epects of

the invention. This summaty is not an exhaustive

overvi ew of the innﬁmnmeREUrTHEmmemmﬁﬁndEd to
the | nvent.i on

i d eﬁk'f&%w}ﬁ?}ﬁ e&hts ggll'n% iﬁ:"dll L*meniae H?H’IB mvg J?rblﬁ ozdF;ttg prgBPeea basm understanding

a e I nven
of SHEI? f)sggclgnq%gll% ipveplicas eTIJT'J’S SYBREY EoNE eptbaustve @veiiembf fhi @dention. It is not

interfded i destifR kir o lokielel eﬁc—ﬁaeﬁth@f thDfRnife ‘b@t’o |d@ﬁea@@t§§{cgﬂ§g)ﬁ 80 invention. Its sole
r

pu:pt)gzqg to ﬁesg'ft §0%S %x?cg t 111 Sfrréphi'iedtqg%ﬁl %ud(: ﬁ%!lhe gﬁlgkﬂe@gedtdﬁ%nptmn that is

i nvention is
discysgfd fi on of netalllzatlon | ayers of senmi conduct or

devices including | ar ge- ar ea metal regions with
at the | arge-area netal region
I’}% esent m%ntrog R (Flrcgginlﬁ adeﬁme Vratyeoakies ﬁlﬁ’ef@‘?”éﬁm of metallization
layerts H%qc@{cenduqtqqép@qumplmgelagq ng tetpbregidivesth eihahodd §idtality in that the large-area
metaSzléglt’)JDIbl Rethdagbsk e lﬁgttséﬂi&dum%faé (,%Inne@t@cgthé?g{& %{M;e*aﬂnlzrge}sm%the adgaesmn to the

TR NG TR

open@g@mmﬂnq/ﬁhadlmdyeatmlse Pshioog vasnag berBddadstodd dsla@fbtaPiltE plug extending at
least %Eﬁlﬁ@dh&%h% dm?egtul: %ﬁal xtdk 2 ci\%v\éxrﬂé gnal Eaﬁeart \gl}ereéﬂ the dummy via, in

ctri mat er | al tovvar
confrfas,él to nctwﬂag vigs provigied %Wc\/prgas qf @ s@@ﬁpqda@qr depice, may not be electrically

conmﬁcgm(l;ct qup salicoudvasr Ereavélehess ihat aﬁd’ 1@@[1;&6& foﬁi @ﬁ&ﬁéafclreﬁnt layout of an integrated
circur® ?Jﬂefogé}%ﬁ&l oﬁy 91%\41&:1; %der{ax lng mmy walisr t(l} ectéﬁe @%%?%af‘fah"ﬁ{h respect to the

onnected to a ny con
neig ?rglg Idiék{%ﬁ“l\’ @ﬁerfdb?f aa 0%@@4ng%”€@’1‘ ey te slgayioutly ofreaas, which may reduce

the probdb@gy @t Be o@tentt ¢f rte@l @ﬁnﬁ&ﬂﬁ(?}?&nﬁ ?ﬂﬂéldefecgﬁnemagﬁdlsgdruggg the formation of
the effective adnhesi
metal\;ﬁ\%gélg]r}J%}gfsg%eaggalﬂm?ﬁwn%ctorEv1c?s| ng dielectric material of
an overlaying netal region nay be significantly
I NBtedme dy oﬂMﬂEtﬁtﬁ’atrU@Mmﬁo@ﬁUﬁ &f gl@&)ﬁ%nﬁﬁ\%?tﬁ}ﬂ' d b odfcgﬁlprgslgs identifying a

regzo:pgf(fﬁ(mrego genal d,rr a‘ﬂﬂ@“?@?)ﬁﬁ? taé%ﬂ(&%g%t %ﬂvﬁg szngtfqigjﬁg a dummy via in the
Idelmf‘éfy e IMP’@WﬂWiOé GW}E@W& duoing nﬂﬁMbgi«ﬁﬁabov&@l&:Oc[edﬂli&I rdefn, wherein

the mé)ﬂ@egloh'xs%SﬁnE@etd'tc_yﬁem am_ant _ of the present | nvent i on,
a method conprises identifying a regi on of
reduced via density in a netallization |ayer of a

s efricerding tocinesher dvtratiee aavddifion ni tﬁegpr&ctd l;tWﬁiymN Iaaneltlfdd E(hﬁsnses forming a
plurah%ocbfdﬁg td ﬁrﬁ%oxrtz@xgbfodrhrst mfegtg faler ﬂit a s%ﬁzcontdu%or daw \&1&66[1{1 at least some of

a
the pluxolg¥ 8{' %ast %eeelffgtcg[l{yeqoé %fnnétfpniilgnaéo fivitdesmers. the ntefped dmpmyes forming a first

metal gegign in a second portion of the first dielectric layer, wherein the second portion is located above the first

portion and the first metal region is connected to at least one of the electrically non-functional vias.

According to yet another illustrative embodiment of the present invention, a semiconductor device

comprises one or more semiconductor circuit elements formed above the substrate and a metallization layer

Lh
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According to another illustrative enbodi nent of the

“mmeym44+1nventi on, a nethod conprises formng P%!/U82(10(1044291

Yo X a first portion of a first
O B o S e et SRt Grheduilaeion e peimiseat st meta

regioh @@isdne SOM@e Oufmm}%ﬁast}blﬁie@bdlﬂv&hﬂ: Tit Iﬁeftal\{égﬂﬁ WeRin one end of the one or more
dumlg)L ﬁ%tlg !:o%?elc ed 101V %t%% }eg D& wflu\fe 8 he othelxz*lélxr;ﬁc‘t remgngnngsulate(} godn the one or more

rises formn regi on
Se’n’@é‘i‘}’étﬁ’o““ﬁ‘bfr G6ps-of the first dielectric |ayer, vvher_el n
the second portion is |ocated above the first portion

and the first W%E#ﬁgé&& Jl,é ﬁ@EE@%E ﬁgl %o at | east

one of the el ect as.
According to yet another illustrative enbodi nent of

t h&hpPEEERMaY iy wieer byaeiert cothed{sdewns dhevipim taken in conjunction with

the 208Q6AYE SR8 8 MEWIAEH HPFeRrERMUEONTEGHBI11KE Lifrbddis tan®h SARAL S
formed above the substrate and a netallization |ayer

WD 2007/ 064471PCT/ US2006/ 044291 f oi ai
i nBeyresda-&l swheypafi@Tshiodiciopstsoutioml viewsiof a edménymintter, devida@uring the formation

of a zﬂailﬁﬂa{ldnzl%tcf Qﬂué@ﬁétalQQMnH $ 9% Rardal hdd réé%‘hqgar tksE gdn%ges%gng various

gq ocatled bel qw t he first neta
mant urm& et “aFcofdgT“%ﬁ'gj AR B RECBHE S or e dunmy Vi es

|s connected to the first netal region, while the

ot efchyr t e

et ey k328 voP il dEr ISl bR, e of »

somicBRIRAF NG ThG" ) EFA SEE R BRI ARG SG0H e b hgrelizatin
layer haging hepdifced] tiodwhsitgg descri ption taken in conjunction wth

t he acconpanyi ng drawi ngs, in which |like reference

n rals identify like elements, and in which:

OFF g e cebepisioply sbestiarien Vieplinpersbrodheior davise sxsmptiiusraosality of dummy
vias Wh@\ﬂ&p@ﬁecﬁnﬁﬁmmn@w&h e arehanit 68 pdﬂdfohsﬂb@aeﬁﬂ’ﬁ&c—;nﬁ@eﬁ@ﬁabﬁ@ a reduced via
densit@f @ netallization layer including netal |ines and a

%]’ar ge-area netal region for test purposes during
vari ous manufacturing stages in accordance with a
C (e -0 @ henREQDE 8RstlR CRIR- @diBaal views of a semicond k) WEVRS having formed

emati.cal I,y show a top view and a
ﬂlere}lgﬂ%]é@“i@? w > é§/n|dew respectively, of a

15sem conduct or device in the formof a design layout,
WHiGR myenﬁﬁca%ﬁ%txfa@{ a bHGRLAEN NGy 8 £RBichflu@or device including a large-

area metaltregmn fz Imc-:c!l 5830\1‘6 a plurality of dummy vias, which in turn are connected to a dummy metal region

in a lower-lying metallization laver.

While the invention is susceptible to various modifications and alternative forms, specific embodiments
thereof have been shown by way of example in the drawings and are herein described in detail. It should be
undersiood, however, that the description herein of specific embodiments is not intended to limit the invention to
the particular forms disclosed, but on the contrary, the intention is to cover all modifications, equivalents, and

alternatives falling within the spirit and scope of the invention as defined by the appended claims.

MODE(S) FOR CARRYING OUT THE INVENTION

llustrative embodiments of the invention are described below. In the interest of clarity, not all features

of an actual implementation are described in this specification. It will of course be appreciated that in the
development of any such actual embodiment, numerous implementation-specific decisions must be made to
achieve the developers’ specific goals, such as compliance with system-related and business-related constrainis,

which will vary from one implementation to another. Moreover, it will be appreciated that such a development

6
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| ayer having a reduced via density; Fi gure

\@gggpmemaiically shows a top view of a 3FggcaﬁQﬁ§@§%wwwmzﬂ
R, T 2o PHf ayobo fhroake e et hagesating for those o
Omﬁ?%ﬁ@%ﬂ§WV“B§@mﬂw@ewﬁuﬂmgdma&mhaV|ng a reduced via

20densi ty; Flgures 2d-2e schematically

f a sem conduct or
hlel/ ILI% teprrera;',t mven 190 “"ﬁg {)ﬂ,{EFC@P%\%I"%\Q%f%?Ha? qottlva agifchad digvrys. Various structures,
sysigingand deyirgs %theg@mceib&ieglgthéﬂﬁie Idﬁa'lnhéjfot guldsek Bﬁt{ﬁfﬁlaiﬂjﬂ only and so as to not
obs@FOHBS p&&:ﬁtt iR wWih MR A a2 168 ut%tté)ose %@%{1 Bobe gt o Nevertheless, the
n K e- area netal region for a
attaéhlegdra\rm%s%mgfc “gi?ﬁ'ﬁffs‘iﬂb%@’d eWLﬁHb’HuSFr fiive eremplay of the prsveidtveddion. The words
and tpbra@s gwmelmﬁa]d beegdcorod ﬁld&nﬂe@iﬁ&ﬂ 1d ¥ivDg nTBLR! dohREd O the under-

stanlhﬂy @ﬂ’thosMode@ aﬁdh;ﬁuaség\{} rt]ﬁolse 1(‘3(? in tle re e atn |bleto c\:ﬁgrdlefmﬂmn of a term or
ernative fo &ﬂ& 1% RS

phrascnb ﬁ@#{c’g qaafg@diffﬁ@‘t Eoyp thp aadimary mugm@wlmynﬁfstood by those skilled
in themanﬁphtendlechto bhﬁlpﬁfd&iﬂcﬁﬁ@tmﬁ 0dgdrenchen gl ﬂnag%&ﬁlla% %h ¢'ellent that a term or

phr. aﬁﬁg Rlchded kotham% tl:cgil ngd ers x%mgamn%ﬁngeé\éyei\{r@%ft@dqm@oﬁ bt skilled artisans, such

tion ereln 0]
a Spfcﬁi? é?{JI&E iqe WA b spessly e fpxﬁ\/@nhq wevification e a geftuitionall dfiner that directly and

uneqfiigearily roioviled S@ekial BashinOol BGeGARLEALY, the intention is
to cover all nodifications, equivalents, and
alternatlves falling within the spirit and scope of

t he BS Hesah Eventionis setiiyigdctddyo 4 thdnigpfartoethyGleailp®ion layers in accordance
with 3 8Bk} mﬁmr%%ﬂé@ IQSHEIEI-QI_IE e VENT Augblxas large-area metal regions are also

of the I nvention

prowliéedls glﬂ}l{)q’%@p%ﬁa mngﬁxFaﬁm? E\éer zsntf» 8? wprstggd g5 a gre;etztyc lamfonacm above a device

layerg wfat OFF @8 mgfe wrerabavina lforinag ket nieAtobidet@r ol 86k Efhell B transistors,

capachtbus Sres‘Estbfstnﬁ i @ikd, Q/Herenll fne llan a(ﬁri meMES&s baxee a@v@%%é?k@%ﬁm material,
e nent o SucC actu

WhmI%!}agde the xnnclﬁlaelé%/lrgﬁ git“?“&i’?“%fb‘é’ éiwlu}t elegents, wheomsvirnusy bh@nnected at certain

locatiprg diethe J@Spa@ihq: wetd lindyeo devieh ﬁlpc@d‘cﬁlcal $<ﬁﬁ&;‘tl&{ 6 a @RRL Sing ﬁHtheg don thereby

finall@Sy oﬁ&ﬁﬁ}im'eﬁ%&l Melatm%yos&ng Ig;rnrloere (‘%I tl%e Is'hgcglﬂtgclflci? h%ﬁlz%@ﬁgﬁelﬁ?yft@ﬁ the device

constraints, 40which w vary
layerto anot her. Moreover, |t Wil | be appreci ated that such

a devel opment WO 2007/064471PCT/U82006/04§291 Coutine

ef ﬁé}{révtonilygéxﬁafalnécpgl h ogtﬂgts da}{gncatd <l %glt;/()s?lrldtéjgtgr: q%a%ﬁ, h?%lg cefpdpctive metals, such
as COPﬁfg\ﬂN{fﬁpl{Ghﬁé]Oﬁe‘ﬁ%‘ﬁ’PlﬁauﬁFseii Phigh 10y Fapseires the basis of the damascene technique, in
which the dieleciric material is provided with respective openings that are subsequently filled with the cCOpper or
copper alloy, thereby requiring advanced anisotropic efch techniques. Moreover, copper and alloys thereof are
frequently used in combination with Jow-k dielectric materials, i.e., materials having a dielectric constant of 3.0
or cven less, which may exhibit a reduced adhesion to the filled-in metal. Consequently, an increased
probability for metal delamination from the surrounding dielectric material may be observed, in particular, when
metal regions of increased lateral dimensions are to be formed in a specified metallization layer. For example, in
some metallization layers of a metallization stack, metal regions may be provided for test purposes which may
have no electrical connection to a lower-lying metal or contact region. Due to the reduced adhesion to the
surrounding dielectric material, particularly if'a low-k dielectric material is considered, & high risk of metal
delamination may exist in subsequent process steps, such as CMP, and/or the metal thickness may vary
significantly within a metallization layer, or from layer to layer, due to a significant non-uniformity of the
geometric structure of a metallization layer, which may include a plurality of metal lines having design

dimensions in accordance with the design rules, while metal regions with significantly increased lateral
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The present invention wll now be described wth

wei®renes to the attached figures Vhrlous st st éa%NLQH
dlmcm k) 48R, ﬁ'ﬁn@ Lf#dfr‘ depicte
1 Sd?%%l ngs t u:fi{t%g gigigo a SO gﬁ gt 85’16 1ﬁq;1§, l%fﬂialg%d semiconducior

devgsgs # §idhefa 6‘5%1&197‘ B8 aﬂcﬁs@r xpcrt@%,?@vml qupm@mb*t o the\nbdofd @ind bv&n less, while, on
the bihathaal RrgWarkd m&ﬁ %Mbn@ £ hhese haQ‘VKll hd£4 d;lm@usmns (ffafrar Iastfince 80 pm % 80 um

he attached draMAngs are
% ng?gtg‘?as‘t%”ée et d&eﬁi‘%’u oy ey PEPBSIATE @i the frgulas metal s,
present invention. The words and phrases used hereln

S hOWlnﬁbubﬁltemetE %s%tdﬂz@ﬁgsehtmn%g&r % %d f(%l ow;jg a\é%gpad:gn élnla bf%ieved that a

agﬁ%mg g‘ w th the understan
h n(énmun Wth B%g g}glaPF%plp ﬁtC* Hrécep%tbreﬂ?m“ng xaaptctlvd\m}en]_ngs fOl' metal ].H'IBS

and gtﬁ;g@neal reglefs iisrphutsedom indificngedthe [Ha’lgaiinetnl @ﬁ&@ﬂc@ﬁﬁiame&aﬁons ar@l shape, resulting in
a re&iﬁ&i é'ﬂdhtd'elgﬁ] oitig‘gé aléa 0 g{nr gg'g&u i“om&c%rqm\fff A Blgﬁétallggll%lr \pae@ee agpa. For example,

meani ng
rece{;tﬁréve%;]giuons] @rf?rﬁf’cde]éedm’feﬁw@éeqlm*B |HldP§Efe gt agomtes reglve fokmddBER a dense via

area @ft}utlheth:tneanﬁbtabfegipiﬂfoaﬁeﬂ abeE el zBea vIQth bes &¥ke Q&?ﬁﬁl% I}s{@educed via density.
e a specia

Cozﬁe@t[‘efl‘@)pﬁm Bllggeﬁt.slgvehﬁ% con en%pﬂa?es tiie ﬁxgniogl X H(&ecli‘ a d&g@l BV"%)I'(YIFSF &%) vias that are

a nheani ng
not rggvfrpé for, gle elepftts gmtgllgga@fyaqf tepeskinipridiabm deviide| undee c@XPERBS, ¥ as to reduce

procgsebonfuaifdriitied dutiRpehSPRGHSH & %Et'alq{ﬂes' atld lgrgg atd Dl !regfagsl erein the additional
|voca rovi s’?%e

§ ect
dumﬂ?@ﬁ? gl%rﬁf%%%tll}% ance Vlﬁra?ﬁ ?Jfl‘filﬂﬁ aﬁﬁ I&QE@ proymjed for the overlying metal
reglosr-ﬁlépreﬁy ggxéfﬁfpnqyﬁgl@mqg@lw owgal@}mmatolt@e sﬂi’tdﬂﬁﬂﬁg&lﬁﬂet:tﬂc Aaterial, ,
technlque for forn1ng netallization layers in
ac%ﬂ&r Wi t.h mascene or inlaid strategy,
e erence d%nrfis 26 frtsi mTr qlqstﬁaétge mdlwlﬁssof the present invention will
now peaje‘g:gbegpxegornéqta] Tz giZe ndhciaatieal R iletrapk @V GRG:-of b Rerdiddhdhctor device 200,

Whereﬁﬁ‘&"@&z‘éma n@ rﬁ@%@delslo%@% %Breéeg%%r c!u%m 19_‘(/0?1? oiu rrlndlgtrggsf}xtgdioc%mt that may be

ectrlc f or med
! ml“&d & tgc SB%PI@“T“EN% P& RGvirnger ‘é‘i”eﬁé}éf sereqneiotpr devrk e@hrtkydt: @nderstood as

repres@ptrng lg ic¢rtam| tepgehdesicosiadr @Gicd 1F1M§illc sf g€ $unct1ogzg aﬁdﬁﬁﬁ—@dnﬁtﬁ%ﬁ:ﬁ ‘components
as rec[uﬁ@d Bt 0k Sfabﬁ&%o& &ea é 65@0’ tyl[)v%q%r sam nqeo%or: Id&vmrem%érr }%gfmce \Mlﬁ %ﬁlconductox

devic f(%| %ns are ‘Dr ovid
PrOVIZd EPEHE! haipiapt oF ﬁfﬁ@f"c’@o@ et asegiadndenom deet bioharaf that shown in Figures

la-1bcinrvgiphtarced eNTBdated, vidMRAGOAS 2 WpediBic Hﬁt\zﬂhggmpﬁfbp Gel gd lo@}}ted and identified.
eCt ive netal |inhes

Hencd B g&il&n&u@&%eb@(ﬂﬁ)o 09111@ F'ayout 8161 g%ftn?aé ﬁowpélseaon’a BinBgre ;nf,tlalh@auon layers, one

¢ lwg an el ectrical-conn
of whi dePdlﬁafé& P‘GF’F op ey g@ng Hedivl ryfexpmgwxﬁqer@ﬂafﬁ‘hcedeeaed T00 Gﬁb comprise at

least a:fﬁ)mmie\ddelrﬁgﬁbntZ(lefOﬂﬁ aQEcoﬁDﬂ&m@f&gh‘f@ZOﬁ%&q{;ﬁg%& n%gess%ulgf Gy iocated in the
same ﬁlk @%Fogt‘% eWtI‘i-e se Q)ncti gev gerv o%e 208 15 to o~
T a: ?%;] fﬁ |syt §@beﬁ‘fn§f‘ ﬁ@anf ggtest region that has to be

PfOVldgféﬁﬁ o1 4] dgp@ltﬁgi- su@@m@ied@gtmnh bghl 0 glen dsetaiivcentedinbss, S Uﬁsfﬂ and second

dewce&&gldﬁﬁ)EJDﬂrancﬁndB ﬁ)@ﬁlﬂﬁéca@h {VﬁM§ﬂle %Fn@ d1te¥e§ir(r)§ 2'0 éﬁlé Lill? zglgolr]non aodxged above an

he basis of
PP mp% ¢ vﬁ’ gtraL Yﬁgl Iﬁyéafteaéf‘ r‘c"lnffuoﬁﬂt‘l@F i‘fEiT diging thy hstrate dodseatating the individual
die reglac@g pEefirsyédvispebmipAmhainchte iuhsequent liys fizh| Adc Wi that may be
connedidd @y EARAGE vied 2168 R)Oa(ﬁf/ 103k 19¥e cotn;\%/gl %bo)ﬂs c(ren%% %‘%g gd@aﬁ%e appreciated

t echni ues

tr
that the T?tzﬁ ‘ﬂnes ? ﬁfé&r %@F %IQ% of %(Onl? lgﬁg@ﬁqﬂmyﬂ% §:§1Qed| ipthe Buybleviet region 220A may
have sWstfuhmlﬂmp. famg pceﬁgm'mbm 6r ﬂ@tdﬁl‘et al siie dE&ndmglmtﬂ%rd'eﬁénﬁedﬂﬂé/nﬁegg By way

of exa:ﬁplé“oﬁé &Ghd éxQ 31%813]% eg i 8 hth% net %11 ,fe erTy: hggesi? ﬁyﬁ%gvéqﬂl cc))x/npared to the

exnl t are UCE e
metall é‘

A& INSreH Pheirsedd ero poob abiald wolstabhly e tae design dimensions,
whereag{@i alrer ifladihiom ehbcdifchbl@espdtBRUNG hghdd SHEGEH 51111911sgf?st erial
may be observed, in particular, when netal regions of
increased |ateral dimensions are to be formed in a
specified netallization |ayer. For exanple, in sone
netallization |layers of a netallization stack, neta
regions may be provided for test purposes which may
35 have no el ectrical conngction to a |ower-Iying
metal or contact region. Due to the reduced adhesion
to the surrounding dielectric nmaterial, particularly
if alowk dielectric material is considered, a high
risk of nmetal delam nation may exist in subsequent
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5so0 that at | east one |lateral dinensionis

w gnvfégant ly | ar ger conpar ed to the wi dt h of %52006/0442)1

..... e ularwna |ntend|ng
" redtr c*‘t““c“%g]l"ﬁ? %ﬂé‘ﬁ‘t 2?%@#}@%&%‘ %1% <] %W)ﬁ@cﬂ which may. exhibit

signi§sepihamatasadilimdntiornis Sat lpedt iveme ﬂictahdifect&n,SW]@ﬁinfah Gan Eoncspondmg to the metal

regiol G121 EHa)fz gz[vg]at %ngﬂgmlp gedEc!?.& erer:‘?&% E(QTBJI %d ?ot ﬁle oDk f?e(?n%ghm&al—contalmng

fo ormng res I've openin I nes a
‘eg‘(’ﬁ‘éfeallesciﬁé‘b?% & el ogs Qe G126 Wffl?u?é?\cécfh%%ﬂ berrepigdetetbite term “via
densighi” fif te benndesicad a&iﬂaﬁ‘&tﬁﬂdemﬁleaﬁdof&m&&nedﬂﬂsw|afrd515k@trde e region and being

comgc?eq lt‘lﬁ:ffg; EJ &ﬁar Q&BE IQ vngdel SJW x?zsr bg{lr%grbtgpde ars] Ithg ga%o OHEE tota{arca occupied by the

forne ove a subst

vias gléansfhgespect g e Eheres We@trﬁagmdm@ ﬁ@ta}p@zxfne b By mekbline 2124 For
exampRVIBOOU@sISOE it tida d:dﬁéﬂp@rﬁtn@ t(i tH@hetﬁ rd¥ehal ZHISQHJQ Berﬁ anl‘:@ig this stage of
deszg? on%&aéct ens \%asvalrea r&avr;de 9 fo ﬁae mf,tal regéon 2t1£3a sm(ieﬁm 5Iectuca{cogneonon is required

ove an drea
to any fogfiat-lyipg eitvRil fepaiy @eéhe\svrhar Idedn g tnytal 1@9 A¥Aqueareliyil a tbverately high via

densifl @peMlng o MRN1AIQR. GOME BBRI 1AL 5 At B8 1HeNzk AUREIbE s Ofis 2134 connected
there addi tional dummy vias, La, vias that are not required

“Por the electrical functlonallty of the sem conduct or

devi ce under consideration, so as to reduce process

n OPIg&l‘Q b s‘é‘ﬁe‘iﬂaﬁdaﬁysshg\bg 4 cﬁgsn&aﬁmffl Qémth@%ogtfof FBhAkce de rein the cross-
wherei n the additiona

r ons
st BT AP/ Ce SGHT i BERE Py B ARG UEHEMGB 21 v mey compris
substraid BRlsi onvl wiiiichdsepravidedia tdviat lajes 249x ehittoed) ifidide & Blerality of circuit elements,
such W%:%deﬂgom{i\'{ cle 808 tnd REL %p){‘aﬁilstgxgl Ieh&&ptcL o dltors and the like. The

ancin the overal| adhesion t he surro
come R B PR B T L RRE e RS FEEeSgR ipdhe ilusuative
embogdimelnt gpicfed it Higure Ab] 4 Hidd ¢ttt nweisenbhRaiinga ErSss@cfchdnhBta]ﬂ:ﬁ @ﬁl@é’lhe transistor
w1dth|dﬂ¥c%&¥ lthglr}s Vﬁllel }iorﬂagféﬂ f?vgctgl? %%éupe% Iﬂag rergx%sent g? Wi 11 dlrecno (L)Jfr ll?e transistor

2a schemat’i ca strates a
241. YarePwn e desormea sey polere nEGineiising cqmgw@s >4 thragre Bramed within an

mterlayékdcﬁﬂﬁztdacﬁiateaﬁl I@mnemh ifAg ba c&inéc‘fddl tIJ rés?&%tcoﬁlﬁct Qd}ions of the circuit
eleme}ltg 5&9 E’%gﬁgd a%oveghe dﬁVlC(‘H OQ'I@ ¥1 ny e a ﬁrst met g%agon 1%)1,?% wﬁxch may be represented

sem conduct or evi ce ot her Cca
by 2 dilgrire drer 02 evd ﬂéwléleofzwl Hery iriglodadriebesins skl ara sepresented by a motal line

203A RARE @&t bIBgk, BorGRLEAI Me HMﬁi@to%d@%&:@xﬂd@Ch&{g HENd&&tal direction in
ipcluding all the functional and non-functi onal

e 2b

coimponents as required for the fabrication of a

specific type of sem conductor device. For instance,

t he slﬁﬁ@b&@ﬁ&l&iﬁ&@tﬁat Ciﬁ" YidveRe 2R coRYcidr @Wi(fé§ ﬁagdﬂgrhepl&rﬁxy&ftmetalhzanon
sem conduct or. device sim |l

layers [ﬂ é(fall%fﬁ%wfaﬁ esrg?&rﬁfrgzgaﬁmﬁlgn 1a&1 ) Suthﬂltw pelﬁ\lleépoéaggl ogapr, wlnlc the metal
lines of el erfrecht witallicimrslptey ark Alsesubp@tHlf poallRBtuabdrpeadduld R thayi@4l lines of the
adj aceﬂﬁﬂetrﬂﬁatloﬁ @@Ex? dIt Qﬂgld 'bg %Iehgtéda gowat@ NE the E}Hrﬁ é)les 0% th?]%resent invention are

sem_ conduct or devi ce out

not fes&f%ff?ﬂ {9 B EPapfralatontzgration pE pripnip wzaf Ii“‘?iﬂ )ﬁ}l%w@lﬂg a spgpidic I@?ialhzatwn layer.
which is indicated in the top view of Figure 2a by

r gib%&tﬁﬁk st%ém:f gtlog 1?31961 1%&?(391%{? %} Lgedlégcgwqa%x 2%9 d:ir ge metaq‘ime 203A may

| east I rst eVI cer secon
be a fytagy ﬁ*tsﬁ“lmlaywvcéws Wﬁ?’etﬁlﬂaﬁﬁ’é@’@s%?@{ﬁs filpstigted nndamree&a pprxsequenuy, in

the ﬁrtth@vzscar@mﬁil%lw{ aRd 2hectihl fdtal Nes eLONdadevd eed ﬁgﬁ @lfend substantially
perpengi%(a% g '3 gg%e{aﬁo ne%ﬁ? t dqnag’r OII‘JIfl Igzrg ! epéé[a pgug%?dr}gt Ea dwﬂcmc layer 205.

a EW S
Furthefrgieathp B 1O gy expand rcheira Ty u@nmlaepﬁwef tieriiptreiirriandr 805 b leto conneot

a respéc!nl’eﬁﬁetaﬁﬂ@ vﬁ@%@ﬂﬁ'esﬁt%&h@%etﬁl@%ﬁog r&xsmgtngiA\e é{kcio@e% %gr@é(all%mn layer. In
the preseng x.am%e V\{Ionrl%b& a%%erieLgagﬁn %B{' 1616% zé;ayslt?tfgrej}eﬁcfdeto Wc&ahlme 203A by

nay act as a functional unit after dicing the
substrate and separating the individual die regions.
The first device region 220A may include a plurality
of metal lines 212A, 212C,9 212D that may be connected
by respective vies 213A to any | ower-1|ying contact
regions or netal regions. It should be appreciated 35
that the netal Iines 212A, 212C, 212D of the
metal | ization layer 230 formed in the first device

Figur
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11"." Tri/tiWacHa""cle. vicwel 4roir 2120B, a netal

vﬂ?QMQﬂa@%@B may be provided, which may exhibit
laﬂqu,ﬂca Y hnqneasgd di mensi ons, at | east N TEgU06/044291
mezpel deat 2 4 ecEespeiing hise Ioatornss speeiied io Gicpie $p Onglipwig bd ited that the other

metf] liges TRITA D 1 2CaGHY Qo Bd %Bndaw b}h@é{)@cuae ﬁés@mi bRRek Yotk BHMCE ained in the
d1ei<yc rf ;18”8%:1 Rv){xcﬁ: 95(96%&6 gaytngt be v1s:bfé in iL %aseﬁyon%ﬁ%g%bal

cont ai i ng Ns repreésent
Ilnes 212A, 212C and 212D It should be appreciated

t hat sthbhe aiE(ﬁferﬁbprUdla&d {1, Qﬁﬂ@ at %cknleé of Be %el%gﬁﬁ 53504 18 Sielectric layer

ea of
205 G0 S ool HEp LR Oloimt R81 16 LB BBrCH it e s, entical for i
metql ﬁm@t Pférwmwdsfn fisviewedeitshawyd bayotie tha de kgicootbodiseithef advanced

sem@iihc@r Gcfste:h thd%ic@{hc ﬁ_[/@ QO@&%‘ B RY as ahs%bs\/alnt%ﬁy g&lﬁnﬁ‘low didlectric layer,

typi aﬁ (g%m é to correspondl n

I hmsc &f Cahlmg § dte %tuw?tgral, |whﬂ %m gfﬁﬂaliy PBtFm%])égﬂﬁfsé anditlys height of the
metal/ inws dens 12 aod 212Rés defimd by on eteispeuedi Righilkuty, i se®hd levice region 2208,
the lﬁe%ﬂleoifan gl:hg% Mdeg)ﬁl ﬂ?eetfpger &1&%5(} Svhgx% a8 ]‘:Swﬂgglﬁgiplal%tﬁ uga real device,

uf ac ure no_vi as are provi
e igigp e eahsgicn {10 e GiEG1 Wt e OB B Tgfing biehts of the mta ins
2124, 8t mé 211 2C1He tb enyeenyt nbiewebmlites RikenGhctGikintss 61 t@m@gs& Bortidd205U is defined
by e Q@h %&%rram 'ﬂgn b}tf Qx? gg gt@ﬁ; la%/ snog 0 c;!'rrz?g)cgg %ch%%;pﬁ% in W h{ah }he vias 2134 and

" noder at el y VI a nsi t
¢ mial Aingspand Htstahé‘ftéavs inj tPFeuPZ’?EZDSzﬂa’H e’mlh erea"inzoed ah@pwmewssea‘ as will be

explaiticd $ il Sdstall it @£t Iﬂdedvble the hﬁuufaauglh»gr s@qu@&e % hﬁ:ﬂfﬂé ih€ Sdnlidbnductor device
200 1 EHP%a]%irg%é? 5 a(ﬂﬁ‘%gatul 0 Y be geecr}{\)leé)later n 11 refe enceﬁo %E%tl:r%] gdk en

devi ce € Cro 54 ECT
along the |ine |nd|cated in Flgure 2a as l'ib. Hence,

t gﬁnd]&WaﬁieoiQ!ﬁ@sﬁﬁcohdu&oxl SYRLLOOTRY, 1&@@@@' 1§y%u£aa§xy hﬁl&tﬁi@&ﬁ% depicted in
rigEh AR O Wbl P IS St g S ety e

enc‘“ﬁ@f@eiﬁ @9 Adtietirembddiaayt, theadezhmegitrs? 2R ntah epfenim tef structure, for instance

for plokiais br%&e@sr Fia WiRSEL Pl C].'@ﬁﬁ%ge'sst »Qﬁmsﬁes%&g ol Aa's@.m!g kﬂfe%ts add e like, so that,
circuit elenents _are collectiVvel

with reﬂnact? $%gecg§%ZaTlderW?ﬂ1% Hle he&&pn ?g&néaéfgﬁ{egar{ﬂeﬁ astawén-%mctlonal region, which,
howeldr) gy tsigaifitavdy iefivoditvemtufdeping pecksd and Rigtis @bihentaefakiel @ the device
200, ﬁf’ 1@1&&1%@ &1&1@%&&3{0%@a1 Ma%ﬁh&ﬁ hclﬂﬁheg @8&‘?30&%{9 bgﬂtalﬂisélnggxlége%zcd electrical

functd gg he &ran3|§tor di rection,

R Do) 1P B B v i oobhagay ot wpedaRe Conents, o ara
includapedbennl regiot R OB mof bt Rentlficdaa ah sbokithdddhced Mardegye Kwher&ﬂ@correspondmg
ﬂnesﬂgﬁvérccﬁhelr @%%ns%é}gn fop %&HQ%F %taﬁela 5ol taxaela ryf )r/e%uceg via genszty may be

242 are orne hin an interl
es*a“&i“éﬁ Bk s ﬁ%ﬁ%%“i“ﬁ% dagag grogasyimigelschd ﬁaylk@;elmln Aetatite engodiment, in

additipreis pﬁodtelcﬁﬁeallsz ﬁdﬁi—fﬁ@hoﬁaﬁ@étﬂ Miodd, sdch & 6 1Eg§iéh| A€ |el%£ﬁ€cre1f-135funcuonal regions
may a?s% %e B)P Irnglgc! Tg QYoelh hxga Qegs}{tl Coe asl tg }éenuf)ba recljug%dy\;éascg:ﬂst%é dl"%)x;xample in

first t1on
the elgboéin'@pte‘;a?vfn', gxe|n§§péllmez@2ca[m by 1tppplmeg|ap ey arof olnredvadd tid deasty, wherein,

depentifg biigie dontiglﬁ%ﬁﬁh 6£ ﬂlé’\‘iﬁdﬁlﬁylr%rn%taﬂlﬁﬁfoﬁ 84t @Qcﬁbyar@s fﬁ?} l?cl determined which

may blelagpﬁ%p%at{s gorx Ty fuhadg 3Pxéagpur%rﬁy wias t cnh];rng ghg:%%rﬂgp%ﬁmarfa ﬁf the metal line
212Cdjrection in Figure 2b. It should be

appreciated that, in advanced sem conductor devices

Q&E ii% t@ IuraI|t of inetallization |ayers,
t yBIeER? 1 PO ppeotvetises B O YRCHII SR eI By device 20, .
its desggn daysuilysity dnteidabigngd panchide alleakt(sozﬁ.ﬂﬁlhln@tvhe In, theMAé bifindrdi@entified regions

of redﬁE@& =) den§9 in' oggﬁluﬁfatw@ Qm@ﬁ rgei(fll.e EIE a@&f%e lé) dp?%n&rfa el 2l)$ayo% t}ﬁ%:epectric layer

g ? tanti al ara per pen
205, I?FétF pelow f‘e@etelffegeq’i‘e“ g bpid cnfrléﬁdawa. czfaetsm?ﬁmg wgie of reduged via density
shoul d be appreciated, however, that the principles of
the present invention are not restricted to any
particul ar configuration or orientation of metal |ines
W thin a specific nmetallizgtion |ayer. Above the first
netal lization |ayer represented by the dielectric
| ayer 202 and the netal |ine 203A may 35 be a further
nmetal i zation |ayer, such as the netallization |ayer
230, as illustrated in Figure 2a. Consequently, in the
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nmeans 'dale via 213A corresponding to the |ocation as

wapBoihé@d i n Figure 2a. It should be noted thg
TR ﬂullnesule&wt212C may al so be conneg?%%sgxmLQ%

w-Ql her
and 18%‘%%%“?‘?‘%/ R saiecrisg v ioh 2B 0HEPY thstea o it snecop Meraidrery vis loated
belojvribet rivp] cigieh @ 2Brdné cdnavyied @02, Inwhii cther ehh@&%ﬁﬂiﬁﬁs,, ﬁlrﬁﬂ(}halﬁﬁﬁtal regions, such
as thD Gredl ]§1|e bl iy ﬁc%nt%@é%exﬁ%l%ak@ Qbogé EL; g?xfugfeeduce{i via d(i?s:té/swherem in this

ul'd. al so recjate
case g T o b PR 2 BOL G U Hisletip e b1 o btyep 20 3hich may b
approiad el redvilyy adlitioll cllene $iad fwithdde pERIIIG SRQMmieH] REuAR kA kny lower -lying

nwm¢&§g§h%;2A which is, in the design, identical for al
ines and regions. In this respect, it should be

noted that, in some enbodi mrents of advanced
Semmmﬂwﬁﬁeﬁlﬁtiodl@\/slh&&sme E&iﬁzoﬁhu&ble&t/ké god &Vie rmoal@igﬁ H?e\(lt he, top view,
whcrgﬁ Qt\'iéagt%gmg%d%ﬁ?ay u?ntma rx]\z}als ziare aixw e% r1]n¥ crx n%}'{fq(ueiga‘%lgqe ed:tep"?r&lance of the respective

[ ayer I Ca rrse
over 1??&@ @FtF‘iéngmW‘iT@ﬁéi“'iﬁ Zfsﬁélufai“ﬂi af ¢“}nﬂﬁb’iﬂaP¥3@dﬂﬁth¢1 e@dsh ancbnuected to the

metal dagl6n NEB gt wigdh dd)@ermikQe ﬁ@ltd%hectl‘lé ﬂx@t@naz ]sgdﬁ’ as thi %9&1" %5‘2:1(1“ %Jn% CZ‘b) without

affec{n% tge eéecgte (iluncyon%ey o%"tthe 8 %{SOE%GV%% %\fk)éév%ﬂm ml@]s}raéwe enibodiment,
add“mf‘éWWWSﬁl%@amﬂﬁp by Pffﬂ@f}eﬁ inone GO of ikeleaiinally fsctional metal lines, such

as th@lir%\ﬁllﬂus'.lhyreﬁ)ém]f@él&e Bieral Bsidhed G reéﬁa@éf £ n;egplanﬁrP\hJed A the dielectric
differ significant

Iayertzﬁzz St oft %% F‘ﬁ 6&”#&@%&“&‘8@1"%@ Pt 191 reljaply @wichepy phorigeg between the
metaldipe &Iﬁﬂ a@ﬂ_@@"dﬂﬂnw@f@m}e fgtvdivh nodlecttizhlfcamnmitibn i@ Sachdie h thd@iginal design
of thd d3lickongss of the upper portion 205U is defined by the

etch process rather than by any etch stop |ayers or

ot her process techniques, in which the vies 213A and

151t tshrsldmist gprebintere ata mckofie tlabtrali @QdridSinlesis, lREdLHIOHas 2138 may have
substa'%%[lfy'@sa%@%&hf@ﬁr@noﬁ QL Hi@%nctﬂalmﬁ %@5%/@ ﬂe:; C%ﬁc’sg’rﬁ% a ln%%haggiee of process

pl ained I'n nore | at er

. “mf"‘ﬁﬂﬁ drrizg thyrrrgics stieritse Hormd sy Vl@h%l3§em ogomidluttiive cmbodiments,

the dghewy des 20D or R paﬁiorathﬁrblcmmab &E (ﬂﬂ\ﬁécﬁorpﬂl@ﬁ)ésgl-tff AR dMidd crfSia, thereby
prov1&‘ragstffer ﬂo&?ﬁdal ko@gpemﬁcaﬁy }I]gg 1{1% n & gcetig ﬁombgnatéon W;‘ij tlg%]spgctn% overlying

em co
metal 6@§iﬂ~‘g rFoF g5ppale, it may Yegdyanthagers rtfalmmee¢ the aﬁemfcheeidnunm viaDI3B and/or alter

the d1E&r@MB£\Seeﬂ adﬂdémt v&@ﬂpd»rﬁdr %) @flﬁagesthé H}e&h@ﬁcaﬂﬁﬁlﬁtt} bZat Hig&mc material that
n a reduced Vi a

remaulxcf%\ét%%n i) duxm v1as Z{S%re é%meo]feﬁ tl&ensgape |of 1%% fi!fngley W 213B may be selected on the

IS encoun

‘basis @rﬁf‘é@iﬂﬁ’é rFtiteriy demtpnaiiontisgicoen @1@B apmyprine fir eigeicti@al @B 13A. For

mslan&t ihbl Ebddls&tioo, Q}'henl d’b%.te@ﬁq}% t&pxﬁevp(gf@ytg'u@' NG 1 QGERP apgx%éxaate shape, such as
ocess With respect to I ng

Cucuiar’fpf) {é}%ﬂngl %Hzﬁe t“?’iténﬁ“{ak@d thg gket hat, with respect to any

el ectrical considerations, t he region 212B may be

r Q&@fedﬁ(il)c@&at@alﬂ%m;s%rb%é &aﬁhal (;@9 Phhe fsém&gghctoh(?e%c %O’acomdmg to a

nifi ant nfl uence the manufacturin
real mg"ﬁ%“‘%tﬁ‘ ‘éﬂ%% &a drcesEh Ay sherm oF Figwe 2e e @om%es Sthe additional
dumm @@s 21BBr ThmtSbS&mCé)n\Mf Fipure 2EROH: 1dlen Meigathe KR LA RS 100 similar to the
cﬂms@ggn%ggg&“gg L§Eby sources. Due to the non-required
el ectri cal functlon of the region 212B, initially no
vies may be provided bel ow the regi on 21233.
Canhsetpel @di:ﬁﬂ:d]ﬁductoh BeviRE e@ d4sREJwddh Bulkhe c&ﬁﬂn@&s iﬁeeéﬂbs@me 201, which may

represﬁgtl%é %{:1{}@(1\?\}? %u tgaﬁenhéwlg {E)F’%egghg%gn % ée%aiwygttgwb[agm gli(?lt%a? %Ié [,he formation of
the cirQul Gismpriisid, sem a5 Episigarsfeamaciondicgadrs mg tiariikar Ba sastaarR0a meRrepresent,
in som@fzmlﬁoﬁ%ﬁt@@ Bﬁlk&;iﬂ@f@bs&h&e ﬁgﬂﬁg %n&ﬁ&é&:ln aR Q%)dopgﬁek L%llR@@nﬁcmduotor

layer, c?r nuos ef g ?o\%gnegtﬁabtgéd?uﬁ%r Way represent AN §C8ﬁu1{36at%lh%ymg formed thereon a
electrlcally non- flnuctlonal netal regions, such as
the region 212B, electrically functional regions may
al so be exam ned with respect to their via density so
as to identify a reduced vyia density. For exanple, in
t he enbodi nrent shown, the netal |ine 212C may be
identified as an area of reduced via density, wherein,
dependi ng on the configuration of the underlying
nmetallization |ayer, specific areas may be determ ned
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' Cl]‘ClJ]t eﬂ:%ertts%til ma gaae %xfm&ﬁlm&]rcnp

S5appropriate for receiving additional dummy vias

\m@nﬁqm@uproviding electrical contact to any PCI/ 2006/044291
seﬁjuco ol 5{ g mﬂ% é\%’ ﬁt 4-on | ayers. Fi gu Iés

cherat i"¢ar iy ro8 iy Mo FHLIEteoh ewicd dnplatizoyer, vheren (i
arr qngqgnempq omige ¢nagngﬂgimetfqmnalcé D pers @\Wperabiedp el radidiiol BARhity and the like, It

shoSI@ﬂE@ aﬁa%id{eﬂ Ql@@éverd%my W,h@rsd hﬁm@ rsgﬁlléog«?uotor nnlat%% maytbe used, wherein, in

rrrance of € respec

parncu é'1 L |1§/ sm:é:stiur;é@glam (‘eaafuaﬂgle splﬁfrzftq é@jr @332&‘5"3 g)npq:du@]gpm tCyYSf@lﬁmG regions of

d1ff@mstﬂioggp1®1®&tzabm apd/evintded, siemhig e diff@enﬁﬁﬁ&@%ﬁxgosﬁt%ls and the like.

. Thd dﬂé‘mﬂf@b@ﬂ cdnBRlc Bhe %15@ @e@gqeg%ﬁ %EA BN mayiayge%et(nfe:fa Iée({ﬁog of the device 200

i CtrIC terla such ayer
inc %Adsg tlwli}lﬁl&% ]Ctpb%e[nreﬁt@ 2¢ h@dé}ptg@:ppqctsuflqmq@mwﬁalg itheyelegtfical connections

betwdae the éndivigion disot: okemeae\i4c.e TM@onm@@iﬂéQBn 2408 nfdP &epresent a region that may
incthde! ch‘&lﬁt e@fnlan\{se(ncﬁ % IICI;}‘At meg nogl ncec! 1&89%0“6‘# a\zllly g%rl)%rjfg,s Eetalhzatmn layer,

al SO prov
Jgﬂafé:é?“r ??SﬁlnFay IFPEFRRRE Prbﬁaﬁ ofrtbq allbstﬂa\ie 38k resesvgd For ast 4ok enehdufement purposes,

© -wheRi 6; pravfves] e bxplated tHe fing bente eaing @éume %v%ﬁsaii@x@ ”%]% Qlay ba prov:ded within

ed in the

the Jaglg‘ Hl% %I‘ n¥ %&3 g%bogEteﬁats tLet s:%ceo%‘ir@%vgc?c! IerOﬁ éQO?d@A be ﬁ;aydtﬁle’at 5pe(>1ﬁcd locations
acroFfatiwh[exglren%swai,q 2@} d@tpnnpcbnr aldi mbhey svbsteie R0 My thattiaganents 241 and the

- cofm @ﬁtndﬁ@fbniaft@luwf@' thekdb{ Rridibg ﬁ;e adsle ﬁyér Ol Adwmr:]eq {ﬁ? (%)n%uctor devices, the

el ectr.i g, connection Is 1nc
Wi THERs 10@@1}0@@@ gafedength ofl fleldl offect transistors, i.e.,

in. 1"1315@?%@ ﬂ:g{egﬁ@nprh&@ directipn peprendichlbrus the ahwmgplaﬁboﬂglﬁem Sﬁ approx:mately 30
nm ah@&/eﬂlém ht-:\/dnﬁﬁt e%;%:\l@%m}fd tlﬂ%ﬁ)ectgpco§1§$? gl‘ﬁ%%dz%l | formed in the dielectric

urat.ion as the functiona

. 1ayer whbc? may g‘ﬁ?rf“ﬁ A Habeﬁ statgdpcggméfhewaalgﬁpqh@p pili¢oy nitride, siticon

d1oxyg@| px,lleppg oxymédridegiliveit dadile ofitrog bieeni iha®si12 3:3Abam endtieikd unmy
vias 21313. In other illustrative enbodi nents, the
Eortlon t hereof may be forned on

du vias, 21313 or
gﬂ%sgglfcgnda&ftm diie‘fufceQIO% ﬁ)trt gégm%es(larfmt @]eia&zatlpm]@yeebynpused of the dielectric -
layer rjﬁbmd diph@htyhﬁ mpal Bad, walch §0 FepRpaed f:)} Bhlty hgtnﬂ)?ﬂc FALle siunﬁl the metal

line 1BEK fm@§ 5%9 @crbs@ 91%{1}?(:&1%%%118%0%1& P rgtﬁjﬁ\fl(grweg?o?leﬁ% wg:ée substantially no metal

net a
lines éﬁ\f&lﬁi‘e %lé‘b%‘ﬁl liclegyrig h‘lfffr e8s eonchrendiigzie tof se¢oh@ dabicnmagioni2agB. In advanced

semi@ s c&ﬁhddspﬁle aldren? nﬁﬁc&nﬁbﬁséjal RlvaNGgeReLUREN @E}eﬁc gno me illustrative

et chani cal stab
emboliiiofl BitFhe P RIPH SrhE WY ‘Dot gy hosas, i
other g}{uggﬂn?fg@ginn%r@@gwtablq lh@—kgplqksqgs ngferigl @y BruREY Foin@8 above the dielectric
layer 2033 hEBYt=0Ge SEIAGE e S0 Rot llﬁ'ﬁr Qﬁs\%lﬁchQ&y @Ftotﬂ‘?meg 8 sificon nitride, silicon

. mxbuﬁ 1§0§£n~e§nnléh% $l§c[on cf‘%:béf:[lqcafaag @? [ ls:h gpmgci? !gagxpezl%gelph stpylayer 204, which also acts as

a cappi%lg)@h@ethe tive! lpe 8%, Salet horilizavidnayenizgweith iy Eebx@sehtoﬁl this illustrative
embo&iinew t&fsec}ah(gllﬂ&ﬁhz%@on Izﬂ@]y ﬂ@ﬁl@taﬁ%oxﬁgﬂF %Eﬂa?go%q nfee%ge dtel%?tr ic layer 203,

square, rec

wh1ch nlg]aé* ll'llcﬁ.lé 813 rg;%alér la ayer per %gﬁg gndztae gwﬁ@q@w 251 \y,heghdh@lc@er portion 205L

-~ may bp efigel lsfé’(ff-t Vi A EYA, 138w efditghierogh e (Ecﬁ.l’dd;bb&fo@ D,Oﬂe‘ginﬁﬁrlg @ upper portion
. 205U 3BE 60 &L bBrleeareﬁ:% xténqgh %PEE‘I;@?J !:tlQ'en oth IJF]lCS 6?%?1 I%(%énd the metal

0%3%1% 1%tﬁ‘OOassownln
region éFeSQfEfn’ﬁﬁhOV]id de a@_[e\.}sted 'ﬂ}qéan@' rpgsg,tg)naj, aderingion efid statements, such as
“uppeF ‘Goreg” Zabovmy‘bbxewt’ ahemapd %@zoﬁt@ﬁ’ Ydtd® 4 q}:ecl% %gaymé unde: stood with

 respect foOhe to .t F 9$8- ¢ on. as. shown in Fig
. Tesp H A, S%Bsrt?atl ah; LR ﬁaﬁn@? ?ah %edgcctl%nosﬁ 6oul&etc8ps:dax§q/ F%:éd%@mac@bstanﬁally

extendg]ﬁgwﬁlief Ff anf"éqgl? 15 gf @@mbmas‘é%é)l 1 heorguhst arddye i20datedWllb® Ruother layer
y

ummamawmmepbsﬁeﬂhn@m&m@ﬂ&ﬂepﬁ%QQthﬁggggg&@mﬂ@yﬂpgmIggqgmmmdnjme
hﬁmqégpreon a sem conductor layer suitable for
ormation of the circuit elenents 241, such as
transistors, capacitors, resistors and the like. The
substrate 201 nay represent, in sone enbodi nents, a
bul k silicon substrate having forned thereon an
appropriate crystalline ses conductor 40l ayer, or, in
ot her enbodi nents, the substrate 201 nay represent an
SOT substrate having formed thereon a WO
2007/ 064471PCT/ US2006/ 044291
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sem conductor | ayer separated fromthe rest of the
wauhsthatie by a buried insulating | ayer, where

arrangenent may provi de enhanced performance ggﬁpﬂhﬁgm#un
of operating speed, radiation imunity and the |ike.

It CSalﬁﬁbJ,J 16lthb &nﬂ@ﬁdhﬁl&ieﬁ&e&@ desEHOWBYiB referbRR@ o FANs OL1¥€Me dummy vias 2138
are p\?ﬁl%ccﬂ%ﬁowat he met %a{g?ci%r&qgf ftm% arc%nn%gtcladﬁlleéett? E%\lt gn(eﬁ cxlilds %vgﬂe the other end of the

In SO

: -dum@p‘msl%?aﬁ m@}h@mlrtaﬁ@ %cb@tc#atn@*e@@ 1>f tralxydn 882e e forfieedbrovision of the dummy
" vias Ilertﬁé Hveihﬁl)éﬁrﬁ"a@& b R tf@métﬁ@bx@;ﬁ%m@ﬁhegﬁ nfoh e @:Qltﬂ]e dummy vias 213B that is in

R R T
adheaon'ph éxatgau}gg{nmawg oPOd mefg mymion $E dubisg the fostatickenf| n]mecmegdlmmr device 200

may Qe%%ﬁcémy Q:'auo@@y}&sr ﬁ@/ﬁcﬁ§§ Bllafked, @%Q%a@é b€ ol %% GQISJ ug(QQn combination

of circ el ement’s

it ot SR Bl P 2o B e B B g temal an

mechgnimhwesd ieonsitdpaitdngenhe thigicitindandiod iabpegitisicafitte delie et Seduced adbesion

of ﬂl@c%ﬂpep}yaé! et %rlge squdnﬁ:lgg &Q%&%&%Q %*aaggééul{ iﬁ?l( 91{?1@2@%? Rt rate, a partial
nts not s OVVndj

?)ﬂ atrm include circuit ele > )
or oG bl deiet b aHe0Y Beel cee et B By difspt Bgdpspsngor example, in
advanoelt dlicdszadireiodly higly edment defkites mhi 8e Eregjn&ﬂ:d 2268 tlﬁiyperataon of the device,
wherer' t? 9 %ﬁ&@tadﬁegim? £ ﬁle %etaﬁ tﬂg“e %utgés lVSurfeqled d}elec? % aYengl mEB/ alﬁo reduce the

measur enent pur poses, - n, as-pre
fesmt@é&f‘pﬂgézflﬂ é’ﬁctmtnw@uﬁlb i s%mahedféw% eligbiligl ol metal le under

consi®@204y and 20BofivRyenbie spri@videddaict fuon Et/ffiiﬁf ﬁi@ﬂ&a]d&gﬁm@ﬁ 2B #s B represent a

test a%g I?&Ete@ Fqgs(?% c!.f%gtaémaltd:?&e Sec%nrg({ud Va es10n %gnn%rhhe szug%flu% manufacturing

at specl I ONS acCr 0SS
Pfocewmﬁatﬂémzwuwmhhl%fdy pibeqdespmmding eetglubeitns ttthe @ Hevagegegion 2204,

since fhB @edﬁ‘deg ?‘r"}géhﬁnnﬁl a4mint &anél Tor aRieinde heC GO hilo63H) Qe fﬁ% %Q%s@ﬁtally caused
S

eb ce Ia
by nd ﬁg'%%dcaed Bngg r??g &ﬁ)& g]l’zg]ﬂ%%’l agsg Saftd (éacezicéil eg%ﬁ Intoludmg the first device

regiong¥? ivelisreby Pspirenytenng Wasealedeempgirinmiasrdinble dugiag thelsuheashtemeessing and even

later: o%laﬁlmgaﬁe Ge@Rhn@r e rﬁﬁﬁl@ c&ﬁc}ﬂé‘téd%lﬂgm@x&lﬁcﬁﬁ bevkice @&)S 'w‘ﬁ&lpﬁéy no longer include
Fi gure 2d, mension in the direction

mem%%F @ﬂ%ﬂ@ular to the drawi ng plane of Figure 2d, of
apprOX|nater 50 nm and even less. The circuit

- el ,@?g ¢ 041 §ro€éslﬂcﬁnﬂr fo%ngr tﬁé@ﬁ%&ﬂdﬁ&y%%&c%%& V\ﬁ&gﬂs% %L?bstg;glxlly the same

med in the dielectric
meﬁfis U B n deseribr Ry e ko e PigRIdn drvédeded: Hepce. e the formationof

memmmtémm&h&%lsu@htﬁﬁmﬁtdm&&m4mmﬁmmﬂ§meShthﬂﬁ%dM@&hd@Immsofwﬂl

establr?ﬂeh }699& HEW %lr%[ahgﬁﬁn Iséhali (s )pcjlgcnﬁaﬁ%g{hgg elecu ctlglyg%g anedrh';e one 01 more metal

[1con car

ines 2Ge oo P fe bt el woos i gehniprpbpsiags prefipyslyexplained, a low-k
dielectii® thlelidl ZQ b @By QYT in @Qﬂﬁrﬁa&;&ﬁdxﬂﬁfzopb(h &r db}@h@f@%fﬂ CrHe @)@, the second

: metalli%gi%n %2 $0erg4yl'i)r ?Ot%(g(%%&owl g an agprﬁf)%;% die {uc matexha? \RInCh a3 zhlgw-k dielectric

ma‘mﬁe‘t’l&relq: e Q’G%I;Allwylb@%ﬁ@h orezenonding vép @prgmq fiia banformed in the upper and

lower Pfidnk 005U Dost g ke iateRbrigl %Ydr 065 HEE Qa@}s 812@@@0&4%(1' I%'out design as shown in
S .are

bstant i or ne
miectlo) BRPIE 1y BPTh 3T Cot BRpinaRGE B e REBEDHG: below an ar
correspadice fhﬁegﬁdnemo?BZB st mdbe afwmefd In2dher s@brdemg e pariously explained,
respecQL%WmC@;ﬁaméshﬁayl afl’s}d Q}E f(%)qu FBYy ¢ 9% rhSEma 1111&%31]63 géer? Lc@ﬁﬁ“‘é& Gs areas of

ustrati ve "enbodi nent

redvec s s R o Binio) rRPeroatof gt R S St Efrooe o Figues
2a-2b.si | i con oxycarbide (Si COH), whereas, in other

illustrative enbodi ments, other suitable | owk pol ymer

mat eri al nmay be used. Forned above the dielectric

| ayer 202 and the netal line 203A is the etch stop

| ayer 204, which may be conprised of silicon nitride,

silicon carbide, nitrogen-enriched silicon carbide and

the Iikes Fornmed above the etch stop |ayer 204, which

al so acts as 30 a cappi ngszlayer for the netal |ine
203A, is the netallization |ayer 230, which may
represent, in this illustrative enbodi nent,-the second
netallization layer. The netallilation |ayer 230 may

conprise the dielectric Iayer 205, which may include
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15 resistance against el ectrom gration, thereby

W ﬂﬂﬂb/ﬁd4@ﬁnt ly affecting the overall reliabili

I’TEI
? emaitlf u’etP’ stalﬂ gd Buquﬁv £QmespPnding OPeRiDgs, for ltbég;pe@himes 212A 212D,
2§ fQ(Bth? @etﬁideﬁlc@[?ﬂ&@m begfotned kboar bacdnopatdeg vﬁtd)bﬁllmgﬁmﬁlﬁdmg openings for

the fiadlioRC vibkad 134 i@ tﬁcﬁglnﬁ@ wiaf2 F38dUE %1&1@19 g&%dg gud nﬁ%l [h cgrespondmg anisotropic

u nuf act urin FOCGSSGSHH
: etc::h?alxJ 2o Hh %orm n?%grﬁsper B?Png‘ﬁgga Sy fc%%wﬁp%prﬁe@fsalyufqr@@[ Biysbe achieved,

ced Tel
sincg ﬁmlglpfeetcﬁz, qerditiogie i be peflite] RR @Aning ita CBentd ol @EHERE 212B and for the

fonﬂ?iﬁ&h@"%&ﬁinciﬁ&;ﬁﬁhés'c‘bMesgdﬁﬁ:*ang) thg 9«:rg fﬁ&g@g% ;?Iigl\e\s % §opsequence, the

be sub
respgcti\ép 0 laﬂgg% é]éa rgﬂm fzut’bhé ?'Dea ?&n@d 21 132y bﬁﬁgpnacl with a:bﬁae}gqlly a similar
deptbaaj thowprr lagér@ontiegi0sHso thacin lgeheﬁg atdde vhifdis End@ﬁl‘{dn@e@ ﬂfc@gt'hfaﬂ]ess may be

obta%&pﬁ thetnllbﬁl[]ﬁg%n ﬁly<§93 4, %éﬁdag gﬁtchgegpg)g i %;/olpgn?ngéﬁq Vv ge‘,@ﬁd thh appropriate

bamF aln%?e& ay& b Ilil?]h@/eqqal'éhe&ﬁ@ﬁg‘fq B e rftuat hdal foj 3W&h¢1911 rgoniplteing drocess.

'sem conduct or- devi ce 200, which may no | onger |nclude
| ow f

thqn ﬂiﬁﬁe"f‘ 11u£t€19ve%§hbgd]n§ R thgl5e'sAect:t lép%%% %%ess o g]egA 519D, 212€ and

e sem conduct or

for tlgel'ert.ga[I ée%foflé [4Bmeshke e fipst @d&ﬁs@eg patiopyiaelcouis llayer 205 and thereafter the

corregf@sding WregheMigh or iRFVRE 21302138 ntap @e ﬁﬁl‘f&i C R UchQ Ez%sg QY bf8nced reliability
Cl rCcul

0 # T f t tﬂ'!.’]ae fc%(r}l 1rmt &
fﬂ;g& o mﬁ&%ifﬁj ﬁ%B ¥ RS iy é‘“‘fea‘v@r %ﬂ@yl%@lnﬁ@}’lﬁ@r@% may have

el enent s
occurzed . which mg) 54 1924 2edyeed tdhpth bate speohs wetehposihigab lieshed region 2128, the

dummiye ChPESB xfldyeneffdrthaéss RRAAL lehthated Qhedi @Y B the L5iBL 9?’2%nh|%x%by ¥1gmﬁcant1y

© redug e tme 202 dth |
BB SORER) b BN R B B Bt s of

I'nes
mell-establlshed techni ques wherein, - as previously

expkat Qedqcheﬁaatl.lc@ﬂiy' I§how§Qhéj 'sé?rlu%ﬁ&uﬁtlol dﬁ;ﬁ leOb %ccordsmg 10 an&her illustrative

i nation wt

per or
embogxrn?rg %erexfaﬁhee Véag .’Jé\r mgf}ﬁ éiulg}é% 8%1%@1’& pqn?p;ﬁyi fgxppeﬁ axy:g |t0 R8O rmation of
the cq@ayo@@gm@mhgds byl nptabrepicisn Foahis @pﬂfs@lﬂfalltﬁﬁeﬁp&dﬂﬁ';’@ﬁt tdyOe formed and
may KE%&E(&B@IM}J pﬁ%ﬁd P re@edf ek g]dgéﬁjo 0 enm S X ac&o(sz?af;dgsxﬁlghtaﬁ: H?fgn of the

one il Iustrat

semlcmgct%ﬁigﬂ?e g fTﬁlVJWBéD f@yrﬁ@& iTRereafigr, @pwecm@prtn@gemay be coated with

* appropyofetbhoins:n® 8o dUnat2OElane fhedediRr gli RBCHEA Gudhay @Jpp%ox@ay%@ dta;!?;@ited on the

basis m',l@st&ﬁlsh%@@c}%gésf N%Jq An?)é?c%%s ma%flaiggg g%%? f\% 1asiaucc by CMP and/or

nsequent

: eiectroggeétmaheé@ teaclhréqlﬁf S’Bhefe i uper [p@;—a(gatmﬁié exbegfarngd, @assibBSy providing an

infer mfgd)m edpop tiyerand ﬁlla')t e vIpkiRked 8 9%001@8 Bl gépé&iinl’ l)pe ﬁgs% the metal lines
2124, 2%@% 4115] thQSrpEf repéion ?l% n\ﬁﬁg@ a(tf] t X ﬂﬁ(réde%{%ﬁ%?;@%m}et%a]a%%} E}1ee actual metal,

respectlve VI a

© As a mgeulls %leellgarl}é?gsle]tahlaty fmﬂae meizbrepior A02Bdeayt dlsh ibe db@aBedfoL &S d0fice 200 as

fabricated derodbly Wi Faguebe@@Si ty on the basis of the initial design
| ayout of the device 200 described with reference to

Fi gures 2a-2b. WO 2007/064471PCT/ U S2006/ 044291

T2 4 Feherpatigally Showpdé|clossaectionaV Ak of d seeichididpd @8vice 300 in accordance with
yet antﬁh’.l:; ﬁl&&ﬂﬂﬁkdénﬁgc#ggg :3&" 'I]:Q%I: e{g(%f mthl%ox{m{‘l%l sngml c?lgﬁc’cto% éevu’ﬁ 3%% ma¥y comprise
substaz? %l g 1€ DS §%1aﬁ,?afinﬁgas \t}}eé ﬁ(g\ﬁlllcﬁ)g gev';cﬁ @?)/(h dIrquilge gpéﬁ\pqq@ﬁo fr@y comprise a
substrateﬁ!@l pruigehi ipfeathed\al desicc2dBA3@NEEIING o GRATRY oMdiRSit AhdA3 34 ASuch as field

e MM S8 LR g P .
evice Veé @’aﬁ*ﬁ‘tﬂ}eﬁchﬂﬁﬁ?ﬁé’a’é@wngw%%% piva$ $48 rodich ynayrbeycolpected to respective

metal iasRDRVviedyed b sdideic $alyéﬂ3b21 rCoﬁﬁ&ﬁto%BQhBﬁs@%s.ﬁW eljﬂgodxments the device
f or e region

300 ng%ﬁgrllslasl.h%dsegogg ﬂefv(i)c 35&? 9 %{1 i;f'ln { }ngxﬁ% Hue@lp@ﬁlpxﬁg’gBB which may

and for t ofhatloﬁ o)
corresponding to the regions 212A 2120, 212C. As a
consequence, the respective openings for the regions
212A, 2120, 212C and 212B may be forned with
substantially a simlar dggth in the upper |ayer
portion 205U so that, in general, a nore uniform and
enhanced netal thickness nay be obtained in the
nmetal lization |ayer 230. Thereafter, the corresponding
openings may be filled with appropriate 10barrier and
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enbodi nent, wherein the vias 21 3A and the dumTy Vi as

“aiﬁﬁ%@@ﬁ7ponpletely formed prior to the fornat )meuzn
he . CQ na&@ ndl%%S matal |ines and net al reglons
St o5 gBSahe RS PrsnePAget br gnleoBslomale. Be frrsomntelazaawdayer of the

deviepeBp0.be mb&&qmaand Yhe Akt 12646l b tﬁeﬁtﬁ:ﬁini&@ne%@ E?i@x%@@ﬂﬁin%e part of a
highéé'nﬁalaﬁlgﬁﬁ at %%%e(agl gsc ﬁ)B.W n{]gnottlg dzref:l?y 119 congig wng %e respective contact

sSem con ev ce ure

- phogspiigy. é@F@l"‘t—ﬁ" a f’t"ﬁ@“ ?’%@b?é@ftﬂllvé“ Bpenitaghstraeey em@de@aitfkeedsewd hetallization

fayer2is feapqir tﬁ)mﬁlbcﬁta@hﬂﬁ&w df ﬁﬁactﬁﬁkﬂj viseR ey Efﬁh&fsﬂgab SRR metal lines 3034, while a

o 8 i PR hE b E o 1R Bt T IR BBt ey comect o
respeme‘s@tdumlahylefe&r@@@s30ﬁﬁt Moreaver veryesivedingamepal dides 304 mhnst fameeé in the first

devidd YeglaVR 2@ G/n0E & eb@CkFiQChem scal s 616 atéﬁcf&megbiﬁﬁld the like, may be formed
ter3tﬁﬁe upper portion 205U may be forned,

wo%ﬁ%dm%ﬁyw%y pfoviding an internedi ate etch stop Iayer
and may then be patterned to provide the correspondi ng

- 0p Q@éaﬂﬂé tﬁ@ﬁro@egl;eﬂcﬁﬁe Fo@lforlllﬂng ) sgx;lrrg&ducfo]r %sz%fzéjﬂg qﬁ@ E’%et cpi%ua apply as

i O 213, ich are then

prew%{y elxi)lée Ee gznﬁct{) | selmgwg}xctor% A%cs éOQ é;guqop Ity ppould be apprecnated
howepgnithate ex;ireape:hdnahiasl;gntoymé @mictiigctoreitrade 30@1g kitred 202 ﬂeape&wme design of the

senuc@hcﬁl@toxk@w&bjﬂ@ Ecﬂ:@ % Jon thlH She q@t}fﬁycrget%%%ogssmé@ er I i %)gﬁ}}matﬁ SIIZG and shape.

i i gure 2e,
For it 15 OB BEIUA  EP T SSOP! B S ot Rl 0 the

metal3DE J0PA. adheossdianter ambbdimyset t_haﬂlﬁktnli}e’ﬁetdl hdgbbsi 3038 ler? rcp1 esent metal islands
on Wﬁ@&glﬂﬁye &t'mﬂ;yhﬁ“as %6%3% indt ms/ﬁ'%tdunonn JIE reg’r]?){x]rsl ﬁglg are etlecg-mally non-

devi] ce é1)/ nprise stan
ﬁmct*&l&fﬁﬁélﬁéﬁts% thagdhesg %ﬂngémabreﬁm é?@rmad@vq m@nd@ @@elecH@pi@emact to any of the

circuit d@nede 94 IC et RO HeRypredga) HoSeveR SR IR & c&%poﬁdlng"%hﬁx@ metal regions
303B ln‘r?i]y E ﬂ{r ﬁl oqgr adjaéeﬁanqé{a%gzai}?n Qager? i (Ig%r%}a gtfq?aét é}?a very%rst 31any metal region,

Le., the dumpmy @Ffdr@m\kﬁii%d%@ymh@\ﬁ@sﬁﬁwl inppstnairbe electacali qebivetkd to respective
circuiCdldrien® @k 1. ADIIRN Bt BRvidildy f duﬁlgly ) RbiofVBER, | .2%8 -au:t-gg| eanchc»rs” for the

devi c a may further copprise_correspond
cumny oo B g o T EPdE BEOL BRBCE 0 U5 PeBBEEL TPy of 0o
mﬂtaﬂrﬁe‘ticallaypq3ﬁ@s¥}ﬂ)@@3w¢nffr®rm@dnqem a dielectric layer 302.

Contrary to the previously described enbodi ments, the

deV|ce 40%0 may. conprise, in a second device region

3208 “BHe oPreitET la"eattfw*’ﬂ@tadrew eSO iognatigpfapetalipgtion layers

includipg® e@@i@?ﬁll@wm&@ﬂ WSR0 BG4 42 Hechbhics] hkability: ofc«zﬂmrm@e;e significantly

cnhanrte@gﬁrt #aﬁx[m Itehoxt :Q&e @ﬁ)ﬂl S(uaL 'b@l@\% tl’%eo fﬁ %‘39@%“&&' 1%&1 CP%t rMorcover by

% g e first netallization
entiy e"l“ﬁ“&?ﬁé‘# ST AR DIfETBPAPEI ferfeSEaBIR sepieprdvctor devic

under téneidgatiom)an rEitagded p@cHsORSordM3 kdy Hmﬁz}bhb&d,ﬂﬁdr&by&fso BonbHib@B8 o an overall
perforﬂﬁfc % ﬂa%@gll tQQl E!nff‘a)ﬁ@erd I%Quch&%el& Qﬁrﬂ?ﬁgom the | row 1on &%umm yxas (ay not be

direct on act Ive CO
resmcfﬁ? *Cg@e%ﬁ@ly nowﬁw@wé PR qis@ttmapwhzétq mﬁauhagseapd other metal

regiond Bdreby d1sotehi@intihgd tlicSél&c&Icﬂ ds eaheeicimital b@ﬁnﬁaﬁ&% dlese functional metal lines
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reduccl gndgpihe we ﬁmﬁnameqhwr@@tagmmmw:nay@e sigipfiaant enttayced.f
dummy vias 313B may be provided, wherein at |east some

f'1‘ nnji/artlcglfﬂr elnl%%{déla?ugsﬁhsglﬁsg% %oxﬁ\%? g%@éﬁ% Emtl% Ioaf. gg %g%g?eq%tb;y\{)ee modified and
practicppbmachffqmnh by @diPyentrannbre aparentetd thase tiled fih MBtartd@VibE e benefit of the
teachm[g@ gérQﬁ‘ %gpé%amié\l@' tlhf,e px%ce'@gtaals sgtefgrlt]f)ybo%l' g‘nﬁbe g%sne% m% different order.

Furth Fr ei'l:l, t est (%I on_ and
613’6)6 Jéa 1atﬁrﬁtfymt\%1 %tosthl_%iegalls of construction or demgn herein shown, other than as
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10 " Regarding the process flow for formng the
\ﬁ@gmﬁ@nguptor device 300, the sane criteria aqg!y

/U 52006/()442)1
al. n reference to the
déLg’rB 3’/ {z:z %ﬁg 8\6 e I%gg’r\l\fi@@w&ﬁath%{d@ paftipulag ﬁ{;}p'ﬂdanc@‘é disclosed above may be

altegé ¥ @W@F‘b md Howel arrjatitrhate sonsiddrdédesigandic nghpel@sd Giritods the invention.

Acchiagigis QY Jm&a@ﬁ%% HRMICE o Al bSndhd el W th respect
to the design of the sem conductor device 200 so as to
now obtain the dummy netal regions 303B in any :
appropriate size and shape. 15 For exanple, the dunmy
nmetal regions 303B may represent netal |ines extending
substantially parallel to the netal Iines 303A,
whereas, in other enbodinents, the dummy netal regions
303B may represent netal islands on which one or nore
dummy vias 303B term nate. The duMiy netal regions
30313 are electrically nonfunctional in the sense that
t hese dummy netal regions 303B may not provide an
el ectrical contact to any of the circuit elenments 341.
It should be appreciated, however, that a plurality of
correspondi ng dunmy netal regions 20 303B may be
provided in other adjacent netallization |ayers,
wherein at |least the very first dummy netal region
i.e., the dummy netal region |ocated closest to the
substrate 301, may not be electrically connected to
respective circuit elenments 341. Due to the provision
of the dummy netal regions 303B, which act as
"anchors" for the dumy vias 313B and thus for the
correspondi ng netal regions 312B, the nechanica
stability of the netallization |ayer 330 may be even
nore enhanced. 25 As a result, the present
i nvention provides a new technique for the formation
of nmetallization layers including electrically
non-functional netal regions, the nechanical stability
of which may be significantly enhanced by form ng one
or nore dummy vias bel ow the correspondi ng net al
regi ons. Moreover, by identifying device areas with
reduced via density and by correspondi ngly
re-designing the sem conductor device .30 under
consi deration, an enhanced process uniformty nmay be
achi eved, thereby also contributing to an overal
performance gain and/or to an enhanced production
yield. Furthernore, the provision of dumy vias may
not be restricted to electrically non-functional netal
regions but may al so be applied to netal |ines and
ot her netal regions, thereby al so enhancing the
el ectrical as well as mechani cal performance of these
functional netal |ines and regions. For exanple, by
provi di ng any dumry vias for a netal line, the overal
resi stance thereof may be 35reduced and at the sane
time the nechanical stability thereof may be
significantly enhanced. The particul ar
enbodi ments di scl osed above are illustrative only, as
the invention may be nodified and practiced in
di fferent but equival ent manners apparent to those
skilled in the art having the benefit of the teachings
herei n. For exanple, the process steps set forth above
may be perfornmed in a different order. 40Furthernore,
no limtations are intended to the details of
construction or design herein shown, other than as WO
2007/ 064471P CT/ 11S2006/ 044291 dd6i 1b' ed1l 16 the
d higiflelow, illhaefore evident that the particul ar
enbodi nents di scl osed aboyg may be altered or nodified
and all such variations are considered within the
scope and spirit of the invention. Accordingly, the
protecti on sought herein is as set forth in the clains
bel ow. What is clained is:



A met hod, conpri sing: identifying a region of

reduced via density in a netallization |ayer of a

sem conduct or device by determning an area in said

nmetal lization |ayer for receiving a netal region

therein on the basis of design rules for said

sem conductor device, determning a nunber of

func on ] vias located bel ow said netal region and
Whapis¢&Enedist her et o and obtai ning a neasure for a

denS|ty of said functional vias on the basis of design

values relating to said metal region and said

- f unttmiaeding, cunpsingnher ei n the region is identified

bas sai g, measun e via in said
et PPl eI g vin ol Thd o PEPE RO+ i

senﬂmlmlﬂgl didve;cmstdaiu mmmoqn 2ROV Qaid dleth| I BheBA Tdybed, [e%@'vﬁ’lﬂ,d

re%lon connecting to said dunmy via. 2. The

”‘%@'t“hk&‘& ”Eﬂ“"& PRI Basis Rhdgsago Uﬁa ENtPIlyPREosgicrdeykon of
detdreduaed nbﬁh@m@'ﬁﬁichbﬁnﬁ Yk MRGG RO 3RS &9(']9%51'1 ngd &91 hied

measure with a reference criterion an
theygiosingrpbiaiiliega mepsusaion a deriity of shid flortictal vieeot tfnmbm]k uble

dc:s%é\I vlaﬁl@ﬂ:céagzﬂg (gy?rﬁ%e 1 l%é oglcag}ri I%chld lf}un gﬁ)t}‘az%/zélg Qec}eéla H}gé 1on is

1duudaddeﬂﬁumwa@rﬁmthe nethod of cIa|n1I wherei n said
via has substantially the sanme deS|gn di mensi ons
e T H e BRI 6 Pt UGG s ReCuAreld RSN E R R r

| ay[Bfmnw the nlh® BBEDDDVOTai8 i@InMYiAd 1e%ﬁr'a%'|cﬂngtgr r@%?ni%g sai d
via and sajd netal regi on CORprises: ng a

unry
CO“@F@P%E%%W%mﬂﬁ9éwmabove a substrate; forn1ng a via
opening in said dielectric |ayer; form ng an opening
above said via opening in said dielectric layer; and
2. COlﬁmmtyl1dd d ‘Iclali]g lsahd cini ideroifEng ngd adgtbnsdiretiuio@Enh dgnsity
met had of claim|l, wherein

fuati]acx (:P,rlinﬁmcgéo;&padw d\) 1(313%11ﬁdw 14 1§ %}cépny@an i re designing

desig@ppled Besdid sdtiEdHd0Gorddvidesh (@RI AC fehd Gnd AYBHy IDOVEA
subs irate formng said dummy via in said fifst
belogi @ieRet] geloaydien a result of s apmparmgdedionies ciediced vidd dnsity.

| ayer above said first dielectric layer including said
. dummy via; and
3. 'he method of claim 1, wherein said dummy via has substantially the same design

dimensions as a functional via to be formed in said metallization layer.

4. The method of claim 1, wherein forming said dummy via and said metal region
comprises:

forming a diclectric layer above a substrate;

forming a via opening in said dielectric layer;

forming an opening above said via opening in said dielectric layer; and

commonly filling said via opening and said opening with a metal.

5. The method of claim [, wherein forming said dummy via and said metal region

comprises:



form ng said metal region in said second dielectric

| ayer. 6. The nethod of claiml, wherein formng said
dummy via and said netal region conprises: formng a
dielectric | ayer above a substrate; form ng an opening
corresponding to said netal region in said dielectric
| ayer. formng a via opening in said opening;, and

commonly filljing sajd opening and said via opening
mﬁtW”ﬁmﬁéﬁ5ﬁfhggmm%h€“ﬁ@?ﬁbﬁ“$¥“%%ain1|, wher ei n sai d
et @lmihe ghioAuMARI 88 BNafd @st @Slkefi€gy@n. 8. The net hod
of claim7, wherein said netal region represents a

et IMINE gseqoad divdecaic lpraigbowreidffipcti¢lenag layprainciuding said

dunhAPREChRd thereto so as to establish an electric
connection to at |east one circuit el enent.
forming said metal region in said second dielectric layer.

6. The method of claim |, wherein forming said dummy via and said metal region
comprises:
forming a dielectric layer above a substrate;
forming an opening corresponding to said metal region in said dielectric layer;
forming a via opening in said opening; and

commonly filling said opening and said via opening with a metal.
7. The method of claim |, wherein said metal region represents a test region.
8. The method of claim 7, wherein said metal region represents a metal line having

at least one functional via connected thereto so as to establish an electric connection to at

least one circuit element.



