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BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 (PRIOR ART) is a cross sectional view of a portion of a via sea exhibiting
fang-shaped erosion,

FIG. 2 is an illustration of a proposed mechanism for tungsten chemical mechanical
polishing in accordance with an embodiment of the present invention;

FIG. 3 is a top plan view of an integrated circuit system in accordance with an-
embodiment of the present invention;

FIG. 4 is a top plan view of the structure of FIG. 3 taken on line 3—3;




wi th an enbodi nent of the present invention; FIG 7 is
a flowchart for fabricating an integrated circuit
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depressi on hei ght 108, an overetch depression height

110, a substrate 112, an underlying netal |ine 114,

and a dielectric 116. The dense array 102 commonly

i ncludes the one or nore tungsten filled vias 104.
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ereln I's shown an at1on 200 of a
As thpoogegadiepression height 110 gets larger, the more pronounced the fang-shaped

erosion becomes and the greater the likelihood that subsequently deposited metal layers can

cause an electrical short with the underlying metal line 114 below the dense array 102. FIG.
1 (PRIOR ART) also depicts the erosion depression height 108, which is a measure of the
difference between the dense array 102 height and the height of the region without vias 106.




mechani sm for tungsten chem cal nechani cal polishing

i n accordance with an enbodi nent of the present
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systend  300) de ,acandarichewitihian dmbediromt 306he aresbe iavetuiony The integrated

circuitr sey%ée?nn38(§ 1rPcllLl1Jd%§ ‘a first region 302, a second region 304 and a third region 306

formed in the dielectric 116 of FIG. 1. For example, and not by way of limitation, the first
region 302 can be a dense array of plugs, the second region 304 can be a dielectric, for

example, silicon dioxide, and the third region 306 can be a dummy region of plugs.




5 Furthernore, by way of exanple and not by way of
[imtation, the dense array of plugs in the first
region 302 and the dumy region of plugs in the third
regi on 306 can be tungsten filled plugs. In
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. _sSevere erosjve stresses, and the first reqgion 302
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%@ef@%%q{o%{bt FRS, 4t, G AL§S 8 wn a top plan view of the structure of FIG. 3

taken on line 3--3 in accordance with an embodiment of the present invention. FIG. 4
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illustrates how the third region 306 is located between and contiguous with the first region
302 and the second region 304. Furthermore, FIG. 4 illustrates an embodiment of the present
invention wherein the third region 306 forms dummy rings 402, with varying amounts of

tungsten plugs, formed around the first region 302. The amount of the tungsten plugs within




i nvention wherein the third region 306 forns dummy
rings 402, with varying anounts of tungsten plugs,
formed around the first region 302. The anpunt of the
tungsten plugs within 6 the dumry rings 402 is

the dugheey #aged)y fst'ﬁctehﬁedf froratthe Gt 06zi30202 @ theeses@ciorgion 304. This
regi on, 304. concept is elucidated by he nunber
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whereﬁ')%e damaﬁéc?blpclééqﬁecf'%rg?eﬂ%v 'orf(fllne?énﬁl,:irﬁ orf%ﬂﬁﬁ r}}l@%' s' WRhin each

amount of tungsten plugs wthin eac
mﬁhedmmmyunuﬁgﬁz402 Addltlonally i nstead of form ng

O Mo ot BB LS T gt bhasalaupyspghesten filled
trenchgso 'EHE? ‘:\i:oﬁﬁm"i’eS 1ds9 NHAENrit NBa@TBMNbe AbrmdIBISE QD Wir{ Mh& amount of
each of the dumy rings 402. It is to be understood

tungstemactltmm@acﬂeatf vhe dummyrmmlgarﬂ{)af B sgl be undenivldsthptsthe feature
entia s that e t of
formaih, o€ PRER L IEreERaS PR PGt BhelD5 BRTBEL: SR  BneRiount of
tungstélhﬁfltflinrtﬁé t}ﬁlﬁgfe%[brﬁﬁ% de@leta&% Bt ORfiFse edp@ih 3804, the second region
regardl ess of feature formation. Correspondingly, as
304, regaedlenyolifratwe ferawgsren pl ugs decreases, then the

the ielectri erial r
SR Bl Bin o B SpRENE B s Bl Fhrsh iy B TR gmownt of the
dielectit 1qzsi1ﬂétena:leﬁ¢re@a§s Statcdrothdieiee dRNEhdu@gbOme Idedthe 116 material
first region 302. The inport of this concept lLies in

decreaereltprache savand ragrysi¥nthe diry regipr dP2 nabe fpatrt pbthiorqneppt lies in
the fa%thtﬂfrﬁ ngl %é%ft rctn%tg:gal%tgﬁ)ﬁls thfﬁlh@xéedqelectﬁ rl‘i?gx‘gﬂ&a} chosen.

ower rate
Since thingiteemic e pbbslmlaﬂt v slegeorate bietnwehenuhgseert, hhe Boundary region

06 and the second j on 304 ex r|e ces
betwcc;xbgﬁé’gfd 554 390 avt sfﬁgseccmsq regwprﬁé) querb pff‘gi grosion during

0 Y
pohshgq;g. ?ﬂelfgeglt‘{llrng\égc{s C{gld?){veiegkﬁlseg qu %1 g’eq ﬁ%‘?@h@ dfidhelectrical
short cepddivt etisapetatly dleqypeltersl metalpiagare it dvenRetf er ri ng now t 0

F 5, therej shown g Cross sect|.on | .vie

BBl 1 1 1 5, LB 00 6N by Ny & AP B Bfton of a via
sea Shd ErHﬁltoSfﬁ‘l%' aO(!hr§199 Bib. CHRst RO @hidiPihe che! BQ%@@tungstem filled

filled” vias he substrate 112, the underlying

vias 1odbtthe smbsnetelma thehmddrilﬁ'hgmqteﬂdin@llefl thealigleqtye [H@ghefirst region

302, Gy i st okt N g RO 0Bty (B S 2t Bl dummy
reg10n35®20élrﬁ‘f A1 SR AP RN HRBIgR i th\WultinElkbgmn Joagi on 504.
he illustration 500 depicts a dielectric 116

i ”ﬁhﬂ u&ﬂ!sﬁﬁéglan@()fdep@ﬁs ¢ 6l h103b126 inelydingdhe fitht regef Sy, the second
eon3th oy S a6 R 108 RS RIS can

an oxide, ahltaye, tanedlenf the@of; anpknthnt NBEeof, andAtombination thereof. The
conbi nation thereof. The first region 302 is forned

first rqgorpd (s dermgyl bnharogessingdhe dicleptss 1 Poor & pivgiEFgayvEh one or
' i as. filled i
more R0 Rl TR ESmCSHLEC S W p LRI not o vy of
1imitaﬂi¢ﬂﬂtlteﬁtdndﬁct1dghﬁate@zﬂd]lslﬁ:t forfgj! thetoat ioamouseds tan Yd thhgtidre
one Oor nore Vvias, Cf%?m (? t ungst en.

The third region 306 is by pr
region along at least one boundary of the first region 302 and along at least one boundary of
the second region 304. The third region 306 is further processed by forming, configuring,

and filling one or more openings to reduce overetech at the boundary between the third

cessing the dielectric 116 to form a dummy




The third region 306 is formed by processing the

dielectric 116 to forma dummy region along at |east

one boundary of the first region 302 and al ong at

| east one boundary of the second region 304. The
regiont306radd tlegicomBRGians3 (urfheeme pr owes spehifygs Widrinithwgthird region 306

o L Dt et WP BT RGBT Figion.
one or&@k 8PedRS @ﬁl@inttﬁ@thﬁﬁqgglgn B@Qb@ﬂal&pﬁe fill@ewhn @un%%teﬂor e

openings Wthin the thirtd region 3 can either be
dVisstr eateblpr FKon ﬁnmgmgiat@jhah@zxeaﬂomdppr@ssmh@ght With dummy
. of limtati t he ne.or .nor.e_openi ngs
regiony R O (1F PEGTGR “sotsouan TRdg AT AT Ba S Th o i ciggificanty
reducéﬁfb&)fer mRdt 7 the efdsfon Fepd@RASHelgtt 498 taatthé Bee@fcﬁsde@fbssmn height
E5e53|on hei ght with dumy region 502 and the

110, obliér.dt ch depressi on hei ght with dunmy region 504 are

shanl fi r Vv

d%gr%rgglgggrgeh%ard ?S@%g‘%%ﬁh&ﬂg% g?éettr%%igg 2@?%8 r\].he second region
304, theiagtfunt 3L Qrostdn Bh@oviretdBy efperiohdid bhehd ﬁrsﬁd*egﬁglm is greatly

306 between the first region 302 and the second re
reduceglg 4Morp smpRHINE> b ameuTioR ndoByEs é%vewtfés(%@eﬂéﬁf@égb)bgw first

f. e 2 :

regmn 96‘2 % %?srt &lrﬁl@&%ﬁbuﬁ Q);rﬁlﬁ{réogilleo E}lﬁ% g@%%ne ':!'g%elﬁ the region that
expenemerth@nmgdltpwftdmmén asd overeghostre862, the tahgepst plug array formed

elimnated. By formng,the third region 306 in e, .
withiny 5 T} TEHAD 9 RBOFTEHRES SPRE afist FRBPTDR R iSuF et degidence of
t
eiectm@M%E@lrt 6 u?ltn?gi? ﬁgﬁugé%ﬁgﬁﬁtggﬁﬁ lgﬁégg%&ét?(g% 1§¥1§|f1(§n%?: gﬁ?ﬁlgted
fRe‘SetrmgemmnmiﬁGpmtﬂwemds shben,] agradne@) of diclectric erosion as a

el egtrical short. occu n om su ue t al yer .
functighy GE e Fetic PN HoGCOREPT MAGH CROPETIN G 1B AR Evention
Gxaph@’)OOtlh@é'tt%kﬁ Ho$ éfBQWH de@e&%@@sf‘th@@%o@xﬁt 6 @biesiitispaRlifGeMRs. The

as a function of dielectric space in accordance wth
1nvexsan'eiehm@&nmb¢twe©m didlectipe exasimn dmil dislctirs. space @pﬁll&@?@cause as the

oW er osi an dg%rea es. as the anp

diclolieg HEEE I PRt A1 ARl Bs € W HRGT T RPatE FRP bR e sofe

materidP e Aiheb@C Biel &try, Abé @moandoflief)sRt fnb&a%aceomwﬁ if the
because as the dielectric space decreases, the anount

dteiec‘@fc wngsxtcmwsﬁéh@ag@gnt off Eesten HgeeRses, gdathgompeat of dielectric

exoszon éa@l:s %h%sé r}ﬁe %?e%n dgélfcltr?cc t% lfaﬁdérhgxaﬁ‘%ggstrt?rgf Graph 600

05|on | NCF eases. el e

demon?sﬂaﬁ:e hbWoredAsE she thhgstan@amstty wﬁthtmmgslﬁlem@aﬁlrmal,afianﬂerosion
the anmount of dielectric erosion decreases becauyse .
rates qRErieyes errof Hedesien anf SopseABeily spaHOt BiVgIePEn thih tgphRegion 302

and 0\%9%%1} %tetﬁﬁﬂéﬁr{?ﬂ} (?ftgé’?\ég}r.‘;ﬁt%égﬁ&a dmeafngqn@&ﬁmegsme)é y

dr ect eros rates
eR plefrirgnesd taEass t}tdnﬁn egiosm eaﬁdwcnhmxs efjoe nttégratedeircwt system

ion, of the fir regi on 302 overetch at, the
700 f%i%ﬁla%ylgo%ﬂ igerae &Haw SEITR 1BE%CH] ﬂaﬂ%‘@ﬂe ﬁPre&ﬂ}Oéav% of the

preserf%Q@enRS}é e Frihke NGB JPinkhuGes formbifes %hl‘i‘stﬂa?e ﬁ@%c@ 70b OWrming a
chart an | ntegrat ed circuit system

first régdar indtattingstanplugs egerahe dulestratuint a blpsk éﬂﬂ; fmmmgozr cenooé region
over tWe s&strate ang a%Jacent a pomog of the perimeter of the first region in a block 706;
forming a third region over the substrate between the first region and the second region in a
block 708; forming openings in the third region in a block 710; and depositing a material

within the openings for reducing erosion of the first region in a block 712.




present invention. The system 700 includes formng a
substrate in a block 702; forming a first region with
tungsten plugs over the substrate in a block 704;

form ng a second region over the substrate and

JFifacient naw por Fiong, thefdﬂ“e ipshowrteloof chire 00r &t fabricating an

_ region.in a bl ock 706 rm ng athlrd [egi on over

integrag Cl%%ﬂ%ﬁ‘b“b%‘tcﬁ@é‘ﬁc? b f%“r@'flb(i‘dé"’g“%tno fath hrerenisigygipn. The

flow cﬁﬁgg(ﬁtﬁmbﬁd@s %‘Q@mt& { b Rek @@?%Hﬂﬁé&rﬂl&_@&rﬁ Myefover the
ron 1n a 710; an depositing a materi al

substram trha blotk éO@;g:&ncasgmgﬂlm dicledtuici lagpr év Giom o regien i a lock 806,

bl k.712. 8 Ref to FIG
oG e T o o o ir S ok 08

proceshﬂ%qgg Aeflnd Fa?é&‘ fo PYALLAhAY %gﬁéﬁ atWehdd A8 boundary of the
odi rent of the present invention. e flow chart
plug r&H0n |andlmaﬁ lonstiong twusdistafan didlevtric BpaseleegoR;in a block 810;

procestite e SO FTCELIoRg THo ey BReie Tyt Gifkine one o

more é}&dﬁmg@e@itmuﬂgatea fal #ekocR0S4; aﬁﬂ%ﬁﬁ?uﬂﬂ@ tteom O more openings
region to formone or nore vias filled with tungsten

Wlfhmlthe dubnyaReign & redpeveeseichgt thedoundare betwicen thydmmy region and
ng at |east one boundary of the
the die cfclf X %page SRy 15% q?%cr1§1§t | east one boundary of a

Clt €Ha§ Chhdeh Cd1§@ﬁ61%dr £@i el ipfesantbleeiidhlBas apdistgessidigntage over
dunnydaﬁﬁlon to formone or nore openi [

S iIna
commtbnlzzs@mpéq)@ PItpdgiquee dhe adrantassrie ﬂt?éé’ﬁ?ﬁ?glg ahitiihboundary of a
tungstén Egl%gﬁfehﬁ/] { g@eﬂﬁﬁéﬂu%’dﬁw "ﬁ%}gn m‘n‘% %Iaetg{lﬁglkq?%&r Stgxgl OBy reducing
overet€ly &het;(dfdeat:e blieleboicalstioyt Betnwsreliniieatdd iy pradicogicihds greatly

th | ect [ | ock 81 I
increatsgor it SELVGFOATINE GG O dAORESTh BT Oh CHa Ay further the
state of I1R1bIHbIOBT YARH 1BELL 1RURk 1eeammnl y enpl oyed CVP
techniqg advantage 1s that overetch at the
Uﬂumdaﬂlys bfenaliscouergd then il 1u'gag,awtqrcqurqu§t sgstejatdfyhcr prdsrné chvention

sy S i SR Y SO T B LS50 o, nd

funchcﬁial Hinakeds. apd: RERANS hyYoihfg asdﬂﬁfﬁ tﬂe%on's@@céﬁ&%%sorh erosion
his and ot her val uabl & aspeCts of fthe present

and ovm@ldntsurcmesc s sgaenitdfyoveraitthem bhecdusedatas vodll ahdhe incidence of

electrigaz ﬂ‘nogt]l g é?%sg t%nlg:?rsoic:ﬁstéeg rﬁ?lg ?oﬁaragoP% ualr st1a1§[hnfa T %1d cost-

effectil@lCuRbBHEBAted, VBRI Rdisatild! bid %E‘i@&twemé@ﬁ tb@nifmgﬂﬂﬁented by adapting
her et of ore unknowh and unavail abl e sol uti ons,

knowrbtgpigmlquqsh @@ arg.ﬁl@ps reashlytsuberhior gEcaeit ape geonggycal manufacturing,
i) le anese 1’nve 10n% grhgesgtl’llgg@/m c%gjtuﬁntic?‘ry &/ ¢ ggmﬁp %ertpn de, it is
é 6 overe resses, e ahount overeté%

to be Qﬁdblﬁﬁod &ditlfil%ily Aterivigeilvbs, asodifibiohf Cirdienaratiohs will be apparent to
electrical short. The resul ti n% processes and

those glolhed wubarrtandizht ef Seralpiyaeingrdramtpliopogtecortinglitif iseintended to
i
emb:a?@ﬁ?é@gnﬁ%@%ﬁveséggﬂtfy%ggﬁ ﬁ%%ﬁé%@ﬂngzﬁmgcglﬁg% W;fthu{:%@ sp(?pe of the
includéd lrtBin’ﬁeadill ynestarst kithctiofore fsti ﬁhéﬂhera]lmdmedmmnmﬁie accompanymg
manuf a url ng. {X\;ﬂl l e the jnvention has been descri bed

drawingg a&"o‘i‘? ABErRserehit #n Hlustriviernd npRdimiiRyEenset | s




to be understood that many alternatives,

nodi fi cations, and variations will be apparent to
those skilled in the art in |ight of the aforegoing
description. Accordingly, it is intended to enbrace

THE [RMEMNTICIN alLih\éMi? [(Szes, nodifications, and vari ations

which fall within the scope of the included clains.
All matters hithertofore set forth herein or shown in

the acconpanying. drawings are.to be interpreted in an
i1l ustﬁaﬁ"ﬁeﬁé@ﬁglrﬁ%sx#ﬁ YR SR Ase. 9 THE | NVENTI ON
GoAhMeD duBstrake; An integrated circuit system
conprising: formng a substrate; formng a dielectric

ofpemingredislebisic vatrethe fdrstriateg a first region within the

PGB AT R R AR R Rl oo
PRkhirN a Wecd e redd® iWTBEEthOTdidIfRriE akiflcentedt RASt & QoRBAD of the

a third region wthin the dielectric between the first
r egi onpameeterd thelishbgianegi on; forming an opening in

ol i eROon R TR Be T Ry b bfe 1scoond

2. Theregpomt em as clainmed in claim1 wherein: formng
the dielectric includes the dielectric selected from
atprojed opsnimistip fhgehirdregien; ¢9d t hereof, a conpound

B8 0 SO AR 8 O AR SR

arm m ng regi on

i hcludes formng,conti.nuous .or, di.screte openi ngs

V\?‘t hi n$§%ﬁﬁ#fp ?ﬁg‘ﬂﬁgedd{] C%HB Is“)’}%elrgpn as claimed in claim

| foraleath 8 dicl RERABETUHAOthE ] S8t edel @ted fodth UB@SKide, 2 nitride, an alloy
depositing tungsten. 5. The systemas clained in

cl ai m thewgré rgiompotied dsreof.rigdarembinasiop dhergdtt hi n t he
openi ngs al so prevents overetch between the boundary
o}. t heThegord: aegiiorwdandlaithd wlkreid: regi on. 6. An

i ptegrat.ed.ci,rcuit system.conprising: forping a . e
STRTalE: gy ey HUROET GOTTTE SOUUROph o7 <ORE qpguings within
procesgih@yti@sdi electric to forma first region

wthin the dié€lectric;

4, The system as claimed in claim 1 wherein:

depositing the material includes depositing tungsten.

5. The system as claimed in claim 1 wherein:
depositing the material within the openings also prevents overetch between the

boundary of the second region and the third region.

6. An integrated circuit system comprising:

forming a substrate;

forming a dielectric over the substrate;

processing the dielectric to form a first region within the dielectric;

processing the first region to form vias filled with tungsten;

processing the dielectric to form a third region within the dielectric along at least one

boundary of the first region and along at least one boundary of a second region

within the dielectric;
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processing the first region to formvias filled with

tungsten; processing the dielectric to forma third

region within the dielectric along at | east one

boundary of the first region and al ong at | east one

heungsiny tiof thard segianth foegiopeningd;t hin the dielectric; 10
cessing the third reg to formopenings; filling

téi H?@@gwwt“ﬂ t?’%ﬁ?&‘é‘t%‘i‘fp and configuring the

%ﬁﬁkﬁ&gﬁg Wet (gieﬂmi,g' Qifhid [ tﬁﬁ@h@gﬁoﬁ & Blre%’rﬁ'?}ve&\'&f ﬁttﬁ@ boundary

at t ound between the th regi on and

secondbateginghe th?rd r‘ég@nwétﬂmﬁe&@iﬂemomd in cl a| m 6

wherein: processing the third region includes formng

C’Dnti Mhigs/sem 4 daifmetl én olpemiorgsersint hin dummy ri ngs.

. The systemas clained in claim®6 wherein: . s
c@ﬁ?qsgtag.th@ thieregBnPAYEes MEmiRFe o YBrr Bay ﬁ@crﬁm opBiRgE within

of they s fromthe first region to the second
regi on 8 9%&% system as clainmed in claim®6 wherein:

oceSf %S%I m_gs cld cl ln%ﬁtlﬁ 'cl%}rﬁg\h%@{ﬂot he third regl on

th|n Frcinc rmng dumry rings
Wdnlfi gari B tHe@pehiAgs RORIdeE dafcdsihg aapeiungst thd Openthgs from the first
systemas clainmed in claim6 wherein: configuring the
openi Ng&ionite Hiersceensl IRIORd r egi on prevents el ectri cal
shorting from subsequent netal |ayer deposition. 11.
A&u i nt Bl assd & dao nsyl@tr@ﬁ]m@ni sing: a first
ion. Wi

d ydi ;.
%Sglﬁg {hggﬁhgl%ctrfce ctngrlhgh i ﬁlf If:gnign %gl%{agt%%te(ﬁllef% et includes

cen

bou ndafoym@fg duemy ringd with gld@areaam@araomh|o|quer<ggnmgs
within the dielectric formed between the first region

anfl seephdsfcR0LLNaimMREERIM cMARdihi rd region contains
openings filled with a material that prevents erosion

ofortfigerihg st Opggngmwﬁmm thEh@lréyI%@m prevasitaclgeldiceinshorting from
claim %é) wher ei n: t he ﬁCt ric includes a substance

sel ect ?@8%‘5%%&%‘?’?& ep%SI ?ride, an alloy thereof, a
conpound .t hereqf, and a conbi nation thereof. 13. The

sblst emdadntegraic aﬁﬁc‘i“ﬁsﬁlt%]i‘ RORRIHRAEr ei n: the materi al

U FQidd Wl NRIABARL MRudiAEL UAGS R phighOst en
a second region within the dielectric adjacent a boundary of the first region; and
a third region within the dielectric formed between the first region and second region,
wherein the third region contains openings filled with a material that prevents

erosion of the first region.

12. The system as claimed in claim 11 wherein:
the dielectric includes a substance selected from an oxide, a nitride, an alloy thereof, a

compound thereof, and a combination thereof.

13. The system as claimed in claim 11 wherein:

the material used to fill the openings includes a tungsten material.

14. The system as claimed in claim 11 wherein:

the third region includes continuous or discrete openings within dummy rings.

[§!




14. The systemas clainmed in claim1l1l wherein: the
third region includes continuous or discrete openings
within dumry rings. 11 15. The systemas clained in
claim1l further conprising: an anmount of the openings
cbohf i glinegystemn gedaiemden Claomli Hertlidr cetpriggigion to t he

second region. 16. An.integrated ciJrcult stem
e e he Qhestiss cPRfRed Nyt B 1 e eB o higsecond
substrabgy a first region within the dielectric

including tungsten plugs; a third region within the

di el echpi JR=Tol-Tal AN pdakysigs: the first region and
aicﬁe'ace%{l 1&3@%g§n arlyg}és?é}xg se osf%gé'r egion within the
da eltetrtitei c, wherein the third region contains

openi ngs confjgured t revent overetch at the
bgglﬁiﬁ?&gﬂf éégf‘?ég‘f?rtﬂﬁesugﬁ Fd region and the second
r ka@ﬂegién%itﬂﬂ%@di%Ie%mcqﬁclﬁhiﬂg'ﬁ?r%steﬂ g?i;%‘ m 16 wher ei n:

the openings includes continuous or rete openings.
18thiMhregiopstitnn de dtladtreddjapent b donndey whidedirsi:regiphend adjacent

openi n contaip tungsten. 19, .The system as cl aj,ned. y
Rel af R IRRRART & SHETRHEE R P g1 Gh e GRECYLHh i region
W th tbstdihg Spenfiiconfi andd td"'gr&&ﬁwgre&ﬁgit%bou%@ary-lﬂwveen the
systemas clainmed in claim16 wherein: dummy rings

wi t hi nthitdgegibh ped thegeemdiragibade t he openi ngs
configured to decrease from the first region to the
sEtondThegyisom adédaimed in claim 16 wherein:

the openings includes continuous or discrete openings.

18.  The system as claimed in claim 16 wherein:

the openings contain tungsten.

19. The system as claimed in claim 16 wherein:

the third region is contiguous with the first region and the second region.

20. The system as claimed in claim 16 wherein:
dummy rings within the third region include the openings configured to decrease from

the first region to the second region.
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