INTEGRATED CIRCUIT SYSTEM WITH DUMMY REGION TECHNICAL
FIELD The present invention relates generally to integrated circuit
technology, and more particularly to a system for reducing chemical
mechanical polishing (CMP) overetch. BACKGROUND ART Integrated
circuits (ICs) are what power today's electronic devices, such as, cellphones,
calculators, elERdRNEE P @IROIBITHE NSAENS WNabEMMSIR play@rs, etc. IC
fabrication has progressed to the sub 0.25 micron design era, with tens of
millions of transistors and an estimated 50 million connections on a few
square centimeters of an ICs surface. This advanced level of IC fabrication
involves many process steps tHAtIdNpoAIt 6GEEGIdW films, followed by repeated
patterning to form device and interconnect structures. Multiple level
metallizatinesistthey erilirdfetasotagly thatpegraied intisrtomsbeiegy tiad more
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level metallization promotes higher device density because of its efficient
use of vertical space. Of course, interlayer dielectric layers (ILDs) are
needed to electrically isolate fyesg Gidiiple metal layers. The ILDs are
commonly photolithographically patterned and dry-etched to open vial for

metalifigrgennasdion. Mokipledewahinptallizatianyciealasthe: needdtar hillianss,

cﬂ tltlese viaf. he viatl re filled Wi'%hbﬁnetal to Iorm elr?cl'gﬁical fpathv¥§ys . IC
“HAWEEH Hetariayars ThE ot CEMmERTPUSEY MELR fol tiihd the Viaf s
ftomgsien hiumpgetensislatgobe plbgiaterialobederige ehitsvitbsistangertallions of

nSIRRIRIIGRANP D, HHNAPIRS ﬁﬁlﬁlﬁ%%&%@@oﬁé“&m%i@hﬁ’ﬁ&%‘éﬁﬁn?&&% PlICs

to uniformly fill high-aspect ratio vial when deposited by chemical vapor
SHESEsitldrs (VYT fgsteinl € Vadrisapidany lMepperBPiRchiankes filipsdeposit or
gRTHek JRPesiEO Bydepasis piuBasignoRRSeIe VALY arkihe fitisa wales.

surfa ,lin lu inq thet \ﬂ'aﬁathwa%s. It necessary tot emove tthe. excess .
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tungsten and leave a planarized plug. In the sub 0.25 micron device

CEterHieYSIafiaif bt y6TiHd e AByed i@ tRlErENh diP e Bgy multiple
midiaforyiateyh CiYiBsoveretehnainipephontantaghRaiwesmdtRgsian arjashed to
Oggldvgaiglfggtrggta paces can tll:)()(?1 SO severe as to cause serious recess at

Multiple level metallization creates the need for billions of these vias. The vias are
filled with metal to form electrical pathways between metal layers. The most commonly used
metal for filling the vias is tungsten. Tungsten is a good plug material because of its
resistance to electromigration. Tungsten is also a good plug material because of its ability to
uniformly fill high-aspect ratio vias when deposited by chemical vapor deposition (CVD).

Tungsten CVD is typically deposited in blanket films. Blanket deposition deposits
tungsten non-selectively on the entire wafer surface, including the via pathways. It is
necessary to remove the excess blanket deposited tungsten because such excess will lead to a
non-planar topography, which will adversely affect later processing steps.

Previous methods have employed a tungsten etchback process to remove the excess

tungsten and leave a planarized plug. In the sub 0.25 micron device generation, planarization

of tungsten by CMP is the preferred process. Unfortunately, CMP overetch at the boundary
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this region. Consequently, later deposited metal layers will be trapped within
the recess during subsequent metal deposition steps. The trapped metal
layers are very difficult to remove by subsequent processes (e.g. - metal-1
layer copper CMP) and can cause electrical shorts. Thus, a need still
besrgingfestenraliayi endribdrstiC MPCpTcer s toatowilicratlifceathe sitiderreessfat
tlﬁ%ME’ng?r@@ﬁs@éﬁéﬂg},uﬁ%t%@ﬂé@i%iﬂﬁtahnléljféw Qfithgee¥esAEre ARINAHACR s
to. improve product yield, it is increasingly critical that answers be found to
dyriageSREIETAS %&ﬁﬂ%ﬁ’f?%%é@@spr HEPREV AR ARHY YEURY i sHB©
rahevel op ments iaverootstaughi. or mugiye dtsdranymelCNOPsaatndatihtisse electrical
9 utions to these problems have long eluded those skilled in the art.
}Bf CLOSURE OF THE INVENTION The present invention provides an
integrdted eincait sydteamdmsiorminglatflesturgsconGMinartsiess régioniWisncg the
idiglectisr evap awkbs @Iﬁin@%@n@@éﬂ ?Qfﬁﬂi@d peR JHHOHED PURSeadifl® need to
second reﬂgion is formed adjacent at least a portion of tﬁerimeter of the

ipee e gielishyckhd dhiterretisgcroirb g erveen brdamd e Bing'ams-
secoisditegisnoAReapphisigns Hovenedindhe tbighr@giofiiandeaciopiesiad isave not
deposited within the opening for, preventing erasion of the first region.
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thpspkekebmtissetmentioned above. The advantages will become apparent to
those skilled in the art from a reading of the following detailed description
when taken with reference to the accompanying drawings. BRIEF
DESCRIPTION OF THESORAWIRIGSHTEEINFRNIROART) is a cross
sectional view of a portion of a via sea exhibiting fang-shaped erosion; FIG.

2 is ahhRIDETRRJR VSR EOBDYKIEH I SRISEIHS el AYdeehbyHeRIER  first, second
afieRh@nican Ratishingiteagrosdancamiinen B bedirpach dfdhaRrRseitn plugs.
T%{nventio  FIG. 3 'gs at pcglan vievlv of an integr t%c\i/ circuit %/%%%)#n ¢ roci d

REBTYENCE W AH™EMBILRERL 5P tHERSFESEAE MUSSHBIT 15 % ids togon a0
thelalmrdievgioh thefstmect ixevafek |Be Bitakepion dinktBe 3pcdrdl@gbis a Anogsening is
rSGRUCHRINIGH, AT R AGKURMN Of HMGSEA YNRIMBLALHTHGFERH 18 preventing
erosion of the first region.

Certain embodiments of the invention have other advantages in addition to or in place
of those mentioned above. The advantages will become apparent to those skilled in the art

from a reading of the following detailed description when taken with reference to the

accompanying drawings.

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;



accordance with an embodiment of the present invention; FIG. 6 is a graph of
dielectric erosion as a function of dielectric space in accordance with an
embodiment of the present invention; FIG. 7 is a flow chart for fabricating an
integrated circuit system in accordance with an embodiment of the present
inverkién;>dnd FIGs S48eandloievtdn fortiabreatintgsandmagyaied ¢impniy region in
aQGRM dRARCHT RBEE IR camhembedimgrh@lthe present invention. BEST
MODE FOR CARRYING OUT THE_INVENTION The following embodiments
are dBSeribEurisanfrii el cRbaITe Erbie oS skl cteii i B td hikerdance
wathdius@ibéinmvne ofidre, padit isvienbentinderstood that other embodiments
woul vident based on resent disclosure and.that process or .
s e vl AR LR s R
ap e iane atithe. Are s foYkimg adscription, numerous specific details are
givengie; pgqyides,tRareugh fé’&@%{ﬁfgaﬁliﬂﬂegﬁ?@@ HNERUORe HONENREHnWillyith

be apparent that the invention may be practiced without these specific
any SRR QEMROPERSTY BERERThg the present invention, some well-known
system configurations, and process steps are not disclosed in detail.
Likewise, the drawings showing embodiments of the invention are
semi-diagram RERIE %EQ%QEWXH}B,G&%E%W%WE Khhe
dimensiops, are for the clarity of presentation apd. are shown exaggerated in, .
tho ol TR 2 “THORAATOT L TR LSS EIS Srab e Dt in
tl_andtd'egmzibedmh\_lm_glsomwféatu raslir dgmmnbomrf«bamlr_ami_tylan @tbgsexmfodiments
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one to another will ordinarily be described with like reference numerals. The

beahafle g fepaadngJErmidreicris Qbtivadcasraipr&Rboparallel to the plane or
surfaged thedirsioregiaipdagaidirasuot jis prientation. the deyprovetiicahorough

refers tq.a direction perpendijcular to the horizontal as just defined. Terms,
A Ao Bl ST e S ey, i be
prinigvelr ty towehe e ppesific'dvets.aia ofdader svaie definsdawith pespectiettien,
spuizental RIaRes, G, CH: RIS INAa AR MRS < %fse'ﬁé“ﬁ&‘d%&ﬂﬁ?@%ﬁ'%taﬂ.

of material or photoresist, patterning, exposure, development, etching,
Litewiihghaderaineniboaies srbadtnsitl o BRdkasier asreriindaiiToratingnd
nét ©@eRardbatd SHGHIIRI3 some of the dimensions are for the clarity of presentation and
are shown exaggerated in the drawing FIGs. In addition, where multiple embodiments are
disclosed and described having some features in common, for clarity and ease of illustration,
description, and comprehension thereof, similar and like features one to another will

ordinarily be described with like reference numerals.

The term “horizontal” as used herein is defined as a plane parallel to the plane or
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surface of the first region, regardless of its orientation. The term ‘“vertical” refers to a

LIS

direction perpendicular to the horizontal as just defined. Terms, such as “on”, “above”,

b3 29 46

“below”, “bottom”, “top”,

b3 % ¢

side” (as in “sidewall”), “higher”, “lower”, “upper”, “over”, and
“under”, are defined with respect to the horizontal plane. The term “processing” as used
herein includes deposition of material or photoresist, patterning, exposure, development,
etching, cleaning, and/or removal of the material or photoresist as required in forming a

described structure.



Referring now to FIG. 1 (PRIOR ART), therein is shown a cross sectional

view of a portion of a via sea 100 exhibiting fang-shaped erosion. FIG. 1

(PRIOR ART) depicts a dense array 102, one or more tungsten filled vial

104, a region without vial 106, an erosion depression height 108, an

overdtefedimgraesion Heigh( AR Akdstthrsein & oty a alfshsetectiond, Vithe of a
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The one or more tungsten filled vial 104 provide electrical connection _
AERSEARSER AFHoRS/ T PRETANTASHN RS r s RIRRTN THE'SHe B rHretn erosion
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arrier layer is c%mmonlﬁ/ eposited within the open vialto promote adhesion

oph@praventuetsictroftieffation bPtherptidy rmlgrsricd] Afedepoditionar telti-level
nRafiiiesday ety dngsteRdwnormally blanket deposited by chemical vapor

deposition (CVD) methods. CVD is the preferred deposition method for
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composition and pad stiffness selectivity, overetch occurs at the boundary
Prs&ttebCHos Bl ArrhiP B e e resigrWRABLE Uk 8B 2pasbravRisteHes
waththe highnglany et dgnssdafsayalior. ambkthiayagiansvithadt wital thG i e vereire
Cenop%fﬁl?ubsequently deposited metal layers can cause an electrical short.
Mdstho ably, FIG. 1 (PRIOR ART) shows fang-shaped erosion/overetch at
the HoViRdelapkstdepesitihe detueHdenafol0P Engsttie veyidheveithusuexpabad&afer
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depression height 110. The overetch depression height 110 is a measure of

EyresgimarsispdssomBet e re iy tethRdight at the boundary with the
region wi t vV 6 he. height of the region without vial 106, As th
ovorehon e R A R e L SRR 8T s
séengvehiapedesiosionbatchreboandathiebgreeterthiaedikedinooy 8t and the region
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(PRIOR ART) also depicts the erosion depression height 108, which is a

ViteH Ure oie Mt eHOSHREIE TP BNE Q8 A A ST 162 RMIhErAIaCtHE hERgHt

Most notably, FIG. 1 (PRIOR ART) shows fang-shaped erosion/overetch at the
boundary between the dense array 102 and the region without vias 106. The severity of the
fang-shaped erosion is witnessed by the overetch depression height 110. The overetch
depression height 110 is a measure of the difference between the dense array 102 height at
the boundary with the region without vias 106 and the height of the region without vias 106.
As the overetch depression 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. 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.



of the region without vial 106. 4 Referring now to FIG. 2, therein is shown an
illustration 200 of a proposed mechanism for tungsten chemical mechanical
polishing in accordance with an embodiment of the present invention. The
theory for metal CMP is not as well understood as oxide polish but
illustrBeErpgoneesenttlone mbdeiexs| i naetall potisten20<ing Botaposed
nRRRMiGA! rePridaien and.rachanisal aasien e shaniame T v sHalemeaQ s

includes a chemical _reaction step 202 and a mechanical removal step. 204.
theRICSHUTRET YR et Bepndy StieMhdsahiaMEnadar-iah Foaidepolish
bliealttiortisie pod prrenrde vhe posdélire s gt eftas poXidiatip nsinebbd@nicahemical

removal, and dissolution. The oxidation function f [ unctign of the .
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removal step 204. After the chemical reaction step 202, the tungsten oxide is
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surface as the process repeats itself. After this primary removal step is
S@Bﬁ%‘leted, a secondary polish or buff step is employed using deionized
watentficienrevemiaroseiaiches aozl pariclesdhatitematimondhBywalefechanical

surface. Referri ow,to ic?. 3, therein.s shown {%%o an view of an )
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frore dempahstang oad Tikthetegtades within the slurry act together to remove the oxide

layer. Once the tungsten oxide layer is removed, the chemicals in the slurry oxidize the
newly exposed metal surface and the process repeats itself. The symbols WOy, represent the
additional tungsten oxidation of the newly exposed metal surface as the process repeats itself.
After this primary removal step is completed, a secondary polish or buff step is employed
using deionized water to remove microscratches and particles that remain on the wafer
surface.

Referring now to FIG. 3, therein is shown a top plan view of an integrated circuit
system (300) in accordance with an embodiment of the present invention. The integrated
circuit system 300 includes 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.



circuit system 300 includes 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
Fimihgrregyioh BO8Ycaine kempldunshaptrbyy sy off pragation. Fhg wrsvnaiey oy miess of the
fiEX3EBRIE ANt REURYdVNPdmitatioputie feRseir tayiaf Bhdaainbingnfigh filled
region 302 and the dummy region of plugs in the third region 306 can be
pRﬁfgsten filled plugs. In accordance with an embodiment of the present
inventiocbidand: ceicis dinbskeenchiregipre3adi camipdal ¢liGs Grdepiadictg, @behd
set off from the perimeter of the first region 302, by. the third region 306.
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368N ROQ DsiP R IqoRrigCt the first region 302. The location of the third
region 306 heclags to protect the first region 302 by being formed in the region
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region . As depict IG. 1 (PRIOR ART), the r perimeter of the
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experiences the most severe erosive stresses and the first region 302
degitiathly fhfalnBR PRirtriehnbie CHSTRERMSHE P ARG niTe Bivol it B Brsgs the
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first region 302. Succinctly stat s the ount of plugs within the third .
SRR S S RS T
ofsplise egateteT s congeptisre|eritlatesimore yIFIE, ArsFIGgidns38p remains

unharmed.

Furthermore, as mentioned above, the amount of plugs within the third region 306
also helps to prevent erosive stresses upon the first region 302. Succinctly stated, as the
amount of plugs within the third region 306 is reduced, the magnitude of erosion caused by
the CMP process is also reduced. This concept is elucidated more by FIG. 4. FIG. 4 is an
exploded view of line 3--3 of FIG. 3.

Referring now to FIG. 4, therein is shown 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
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



exploded view of line 3--3 of FIG. 3. Referring now to FIG. 4, therein is shown
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 illustrates how the third
region 306 is located between and contiguous with the first region 302 and

thhduseagriehgs idh IS QacFuah diprbree AIe ragitnstpatesthe epobddigient30f thehis
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by th%ﬁ‘&iﬁ%%gﬁ}?fi%%%k‘éf‘(ﬁdf&'rrr%'r?gs éﬁ’étchré'{‘eet%‘ﬁhst%%t#‘)%gs‘fr&!ﬁ%{nﬂ@ S i9%uen filled
whereln the darkened circles are representative of the amount of tungsten
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less dielectric space can be formed so as to vary the amount of tungsten
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36 Peugt f u %sétt%pe\@g}hiar&i%e third region 306 decreases from the first
regio 210 the second region 304, regardless of feature formation.
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amount of the dielectric 116 material decreases from the second region 304
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dielectric.116 polishes at a slower rate than the tyngsten, the pounda :
STEGIGR CATARE 08 B eir 300 2 he i EBHSA 5 Supinan e
besvieoetceogiongenisgd polishirge® peeivantiMocsposimacanddovet etobien dieing
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deposited metal layers is prevented. Referring now to FIG. 5, therein is
Shabimsa Iy SEhsERtIa dreey S A BIBIF B A R °8k4 500 employing a

dummyf&@i@md%tm@ﬁ,&ﬂ&dem@t&the mes_@rsm@dsganung\stenafﬂ;@douiaf a via
Selaoszbotrée ubstrat% 112 the.dlelg[ tri ]El6 %1@ chIrSt egion 302, the second

region 16, ,yt]ﬁlé athll%gnpggrl%%oﬁo , an erosion depression | eei%ﬁwlfl%?huélﬁ?ﬁerrﬁ)gllled

viesgiBh BBl buehstdfelcbeprddsichetfaight sitth30anhayremio re504 304, the
third region 306, an erosion depression height with dummy region 502, and an overetch
depression height with dummy region 504.

The illustration 500 depicts a dielectric 116 including the first region 302, the second
region 304, and the third region 306 formed over a substrate 112. The dielectric 116 can be
an oxide, a nitride, an alloy thereof, a compound thereof, and a combination thereof. The
first region 302 is formed by processing the dielectric 116 to form a plug region with one or
more vias filled with a conducting material. By way of example and not by way of
limitation, the conducting material used to fill the one or more vias can be tungsten.

The third region 306 is formed by processing the dielectric 116 to form a dummy
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



The illustration 500 depicts a dielectric 116 including the first region 302, the

second region 304, and the third region 306 formed over a substrate 112.

The dielectric 116 can be an oxide, a nitride, an alloy thereof, a compound

thereof, and a combination thereof. The first region 302 is formed by
rqsioe388iaedtie shedadtrigivn 646 fdiim erpRIgTegiopeiitks orig oy thegredviedifinel§o
MM R-EPRAHGHRY MAUSHiIRBY. ehexanplapnddaotbywavPhilimiiakion; te

the conducting material used to fill the one or more vial can be tungsten. The
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regioNatongtaille a0 rie deaivnd@iie ot Hhetlis sirtegio o and ldang attledsinmy
Qe bopndaryof the sgeond region 304, the, tﬁhﬁ%‘ﬁﬂ%%’%o‘édi_B%ﬂé?“mﬁcanay
rocesseanby ?ormlng, con?%urlng, an %lm]ng one or more openings {5
rq@ad eovrettech the theskoudriaeyssatheiehl tHeS thindl the it BogRagrdi oneheight
15659 gegion 304. The one or more openings within the third region 306
can either be discrete or continuous. By way of example and not by way of
limitabi$iCTRE O HE S sreiopeRhBR WthifthE thit ot 3Bk Barsera gesion

36dle chwvidimbung stearoMestanotablye EhGexpetie nrondirates that thgi@ra®ons greatly

epressign height with dummy region 502 and the overetch depression .
R wau o BB chtS  G Q CO SRS B e
regiosi G2 eprassisndhiaiglictos BdfthaiogetestcthidepegssiopOheighihel 1¢i@f that

X GreteEMAOTRNG: the thirsl isoion 306heweendheditstreaian 302 ARd Bemed

second region 304, the amount of erosion and overetch experienced by the
it RGBS AR GRS PrREEEd. RSP MBS iR aMTEMt BF Srg8RIe of
claodi @vehetcbcexpriicnaad bydiedirsiec e gipn 3digiainmosheliniliaiaceBY

forming,the third reqi 06 in the region that experi es tf ajority of
oo IO 0GR TR R, S S At g o
fregiion ehdibleqrotepted iSimserthadirstitbginreisboromstedt the imeidehowoftion.

GRARIBIGRRRAL QTR 85 [HAMBHASEGAHERL MEIhIAY L ACRISUARIHAIBIOS! The

_eliminated. Referring now to FIG. 6, therein is shown, a graph 600 of
RIS AR EIBN S8 5 FuiEtRSHIG FaRsIERtARIS S ISS iF aRISF IRGTUES RFRATT 28 the
demshadirjant afethexfesant imwintia. tiagaph 6ARdiusiraies haweaesion softer

d creases as the amount of .dielgctric space increases. The in&erse .
mafa than ?]%e chosen éﬂe ectric, the amoun Phigieslon mercasce, onverseg/, if the

relationship between dielec rc¢ erosion and dielectric Space occurs becalse
datetitec dietectniospecaideursasesf the amodntofiemgete thineneawe of simdectric
fURGSIaR IS Re30BgMAatgEal iban the cheren diglaciith the AUt O&raph 600

erosion increases. Conversely, if the , , )
demonstrates how varying the tungsten density within the third region 306 can affect erosion
rates experienced across the region and consequently control erosion of the first region 302
and overetch at the boundary of the second region 304 and the third region 306.

Referring now to FIG. 7, therein is shown a flow chart of an integrated circuit system

700 for fabricating an integrated circuit system in accordance with an embodiment of the
present invention. The system 700 includes forming a substrate in a block 702; forming a
first region with tungsten plugs over the substrate in a block 704; forming a second region
over the substrate and adjacent a portion 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.



dielectric space increases, the amount of tungsten decreases, and the
amount of dielectric erosion decreases because the chosen dielectric is
harder than tungsten. Graph 600 demonstrates how varying the tungsten
density within the third region 306 can affect erosion rates experienced

acroddethwingghon atvd ldénsqtherily dortrovarasitnvotine HE degidrbdoning an
i uerateh al thenbaundary.pldhe EesP Ry S0 RO Y RENIFJSRGION The

306. Referring now to FIG. 7, therein is shown a flow chart of an integrated
Mo htd FARHCIHERS fOFRakT R AT YR ThicyPatelP i g eis R tHE dbYeamEs the
swisithagni € mblodinsemnt @b tessifnrelse dicinveintioyer Th éosyisigm g RQimcludagock 806;
forming g substrate .in a block 702; forming. a first region with tungsten, pl .
PSYEME LA Sk Mok GAE o A Ea i st el e R Hhs.
Peqessidpatendislgorgdayst teefparimetamay theidirstlpagionleasa Glodlomelry of the

ofETRiBG,R thirdsgion Ryer she shistiate, petwerpthedfirst region and tsck s1o;

second region in a block 708; forming openings in the third region in a block
PEPE RS S RFe BRI G &L AR ACITET WRthi THEOPRSAIAGS ot PLsicthg SibeRothopne o
nihie ibjsiniegioniin aihjoek 712, BlR&f8I4N Q0w ib fufmeSiHih errirvisnsiiovepeaings

flow chart 800 for fabricating an integrated,circuit system in accordance with
B A L 5 o
the dighestiratesnirca oloek 8021 fskmiMiy a dielectric layer over the substrate in a

b|OCkIt8%é W&ﬁeﬁﬁé&éﬁ% dci%i?@ﬁgcﬂﬁ)@ﬁtt@nﬁ%rﬂﬂcﬁ R{HQ 599}9[}1&@ deh%iﬂgg%er
processing the plug rengll?fn to form one or more vial filled with tungsten in a

CHRIBRSOEIPSEE SRl OTRRPRERS i B aMSESIF Py SRstgasy of
nleastropaipaundaryefdine ralugdegiofoanidsaloagnahieasti @neybenndary eliacing
dielectric space region in a block 810; processing the dummy,region ta form
R B
ingmgisten Thia didokhed valarideconfigavhghtherenet orviensienspesigepntiyithitheh e

sﬁ%@f‘ﬂ%%@iﬁ&@l&%ﬁ&S!Pl%a@b’ﬂeeﬁ%%%l? boundary between the dummy
region and the dielectric space region in a block 816. It has been discovered

that thBYSrddBntIFRAtiten 5 ALt tEh GBIV RAh OIS SthR g
fciviRete ahpigtaes ahh enaduaotagaiadihvat smereighidithesbnuindary phailities, and
tungsten plug array is greatly reduced by forming a dummy region system. B:
il bl estoon A A e N
aptovastishettidssgpredtyanmoone aderyeitis amu thiedugalliabledbpedis ofitkience of

ei&f‘:ﬁ%&ﬁ‘ttéﬁé!ﬁ.’l‘ti%&%%HHQY}S%&E@&%HF cShag Rk tEehoRlea AR akleasis:-
effe((a:t{:/%?( urﬁ:\é?ni)licated, highly versatile and effective, can be implemented by adapting

known technologies, and are thus readily suited for efficient and economical manufacturing.
While the invention has been described in conjunction with a specific best mode, it is
to be understood that many alternatives, modifications, and variations will be apparent to
those skilled in the art in light of the aforegoing description. Accordingly, it is intended to
embrace all such alternatives, modifications, and variations which fall within the scope of the
included claims. All matters hithertofore set forth herein or shown in the accompanying

drawings are to be interpreted in an illustrative and non-limiting sense.



Thus, it has been discovered that the integrated circuit system of the present
invention furnishes important and heretofore unknown and unavailable
solutions, capabilities, and functional advantages. For instance, by forming a
dummy region system to absorb erosion and overetch stresses, the amount

THENEYERIR I8N GeABIEEER; as well as, the incidence of electrical short. The
resulting processes and configurations are straightforward, cost- effective,
uncomplicated, highly versatile and effective, can be implemented by
adapfing krownttecheblogiessatahaetigngsadily suited for efficient and
econ@m%rym@a%gring. While the invention has been described in
conjunction with a specific best mode, itis to be understood that many
alterrfQtREE HbtlfTeations, Bnerbeifitions will be apparent to those skilled in
the arbimhlight efsthecaferepaingéeswiptiomchoaar din@hstéhiglintended to

embr?ce all such altﬁrnatives, nﬂodi%cat'o s, and a/.ariations which fall withi

tho sCBBU thassRL e B Ao dRIesc Ad SR ALIER A portien 81 the

shown in theeaioaten patiyifigstdeaiwim gs: acectol beginterpostedirleamidiustrative
and NERIRYUNGSERSGor Witk MY GNELAN G MER: Rrsd rédb NS BiE decond

circuit system comprising: forming a substrate; forming a dielectric over the
substrate; f&¥&iMg a first region within the dielectric including a tungsten plug;
formipgaiseeonchiegion withinetbe: disteainiadiasentalleasha pritieiof thel
perimeter of the first region, the second gﬁgion of only dielect[ﬂé; fprmin a
third FEGHSH ik RS S G L tR 8 Y P BB Aol B s s o
region; formjyg s%@[é%%?%iﬁfeﬁlﬁcéﬁﬁqm%% within dummy rings in the

third region; and 'depo'sr[iré; a material within the opening for preventing
erosiéBIhE i diekegioAnZudsdheMedirtis lanae d anciairk dewheifeis, an alloy

forming the @igleeticdngusieshbr sialpeticoatipaian frerasan oxide, a nitride,
an alloy thereof, a compound thereof, and a combination thereof. 3. The

syste’m_as Clhkrsgsidm alkadhithed e pdiim pre&mmg the. material in_cludes
depogitingitiagRiShuch.l REISYNATARHRITGER claim 1 wherein:

4. 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.

5. 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, the second region of only dielectric;

processing the third region to form openings;

filling the openings with tungsten; and
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depositing the material within the openings also prevents overetch between
the boundary of the second region and the third region. 5. 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;
processsingitie fikst egaiongstay fvim trathiifie ok gidth tuRtPSRaYh Opperiel sindaheundary
dielectric togarnea thikdraaiarowthindhe diglesttic alang aldassheiént electrical
boundary of the first region and along at least one boundary of a second
region Withﬁl?(fﬁ@%iFé?é‘bﬁ‘f8§‘?ﬂ‘ée§te‘38%51?¥§ligﬁp8f‘6‘ﬁw dielectric; processing
the ttg'rd reg@g lo, grggso&aenig(gls CE{”IQ wﬁepglgnings with tungsten; and 10
configuring the openings within the third region to prevent overetch at the
bountiensespaenvbe mhikd rieh regiofeahorhasseatmg reyiv o o qpravegst within
electrical shexting fHm subsequent metal layer deposition. 6. The system as
claimed in claim 5 wherein: processing the third region includes forming

continuous OhélissrateaoprniRgIndtiiia Sdursrayirings. 7. The system as

claimed 1fg%%'%1h5e wherein: confiauning the OEQ”'”O%%J%ﬂﬁ%g%g)e%?%siﬁa{%%%’%ﬁst
amount of'the dpenings from the first region to the second regiort. 8. The
system as clkdimetbihekzitong whierein: processing the dielectric to form the
third region within the dielectric includes forming dummy rings with a

decréhsing TRSoUHEBrAhedPEhifgLaipy S wherein:

processing the dielectric to form the third region within the dielectric includes

forming dummy rings with a decreasing amount of the openings.
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