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FI ELD OF THE | NVENTI ON The present invention rel ates,

in general, to an integrated circuit and, nore
w@20obiteaTBarly, to an insulating structure in aPCT/US2006/014676

integrated circuit. BACKGROUND OF THE | NVENTI ON

Integrated circuits are generally conprised of a

plurality of activ ' ﬁ\@% i ve devices that

are manuf act ured freFoI angﬁ‘Fc é\ﬁmr substrate.

Active devices include transistors and di odes, whereas

ﬁ%?ﬁ*és&@ inARMdnGQRes! i EduttEl Qo Sl diQbRuR I, HADRRKLILE S0 an M lating
uf act Hre of int egrated circuits invol ves many

Sm““”ﬁ?@@@??ﬁ § 8 eps i ncl udi ng oxi dati on, materi al
deposi tion, photolithography, etchlng, i on
i npl antation, sugEEGRENDIBF TREINVERGICTE! al
i nterconnect formation. For exanple, a sem conductor
devi ce such as a transistor may be manufactured by

fioegred gircaitsgertpaneiyedomprised of 2 playliy ofattivedesiedripadiiedeoites that are
manufac(éﬂ‘é@ ?‘&1{1 Qgeﬁuc ctcfr Qme’&ggAawp 4 e%luquge%nslls%%d é?&ie %regsﬁ)tasgive devices

CtrIC aer otoresist 1s
include rgsigtopsigpd W% | peéﬁﬁufgcawf mfe@raqe iFgEts E%ql‘fep HHY p@pessthgéteps including
oxidatiorf) @ity depd3iHibn, b}a;b&mog%m&&ﬂxg id iRpIX{Hies ﬁﬁ‘c@é@c&ﬁﬂtﬁiﬂ SndQfietal @rconnect

f “Qogyg( i.con layer are ani sotropica {f%q'fr
ormatio; of € aerrleu % eﬁu?‘cex}sﬁu%orx]' evgces asa ﬂ%tgrrr?alylbé/ man F]d by?orrnngagate

dwlecmvdﬁs@# Q@ sieondyeipraptisigte aa@foaewolmleorglaxeeonsﬂeer%re th@iFCé"c lawreA layer of
photoresfsﬁ{'ﬁi‘ctéﬂtl\e@ Gn Motyln%ﬁ laﬁbf' tolldd@ pﬂﬁi@x{s Qf tﬁeﬁioﬁ"élh@ﬁ Rydr @Jﬁ@s‘é@ d‘h@&gosed

porions G RS ity G GV B el S o S Pl e
dlelectﬂqimédnel@th popret therpetastriviire. The ramndigptpoipis©fthd photeteghaeretoved o mlayer of

dielectrict ARG sForded @mtgats BRcrab Qﬁ%he@&e §i818 wld AhBriad Uil g&ame@ecmﬁnatenal is
anted into the portions

ammtmpe‘%@ %Cb?ﬁ t%gﬁbsa@ffa 7 %ﬁbﬁé@dﬁi @ e gpieRBtiTe MRy Cgteral tsanplamed into
the portifng ofithedeopedduceghiBnge adihtret therpagers tb Yormddped degidns.i Bne dhr®aity material is also
unplante!i {HEJ t@rﬂﬂ%‘alcb Rloﬁ (yf‘ﬁw @Qé Qﬁ'ﬁét\kré C@dep&'rdiefe% rg{tengltkqorgx@ct &er the gate

structure. giyer of dielectric teria for med
structure gerthe eippged gortions efithe senpigppdiotgibsittiz Séb%’ﬂ%)’é EgmedSiepiths e fypeture and from
the doped lagiors e GhREpIBTOR foihddStdr Ak Sate sutingd Al@thé Slicidor ARgkr brd@Rtric material

may be f&glgd c%tﬂ% e§:£ gt%q% f‘?g%)ggly a'ﬁ&ﬁ% Lt&esto? 9a9§ g’xa§ l?egi]n%@dsdve@ﬂ dﬁfe&g'c layer

e'structure an
and anot%eﬁiaﬁcer %félelesmq r&%tﬁ'ﬁ?l L b%fpré%@@rrtheéemf@h st layem T heyeichisiop Jqysep are

typically @#Q¢d ﬂohl&he&i:tﬁhnﬁehﬁl@ Hlé&ﬁ‘i@zﬂ mte@@ﬁnle@snady |b§’fom&ﬂ abh ee 1asa5rsczlﬁ dlelectnc
over i electr

material g’ltd %‘?Eﬁ e¥t?h stog?a\{ler? us%i‘% r alfq%le a single tdaénrlasce e process %r a%?al 9a¥nas(§ene process.
The elec‘mﬂémte{cﬁ@e@é@@ﬁ@llmw serpieqndycteyderices ﬂﬁech@thelh stop | ayers

a8, dicdPi€ Ahidriis e H@Qietfybﬂ[ﬁcdérﬁ h@ﬁ% {hé &aaxnﬁ&ﬁe bﬁlte%rated circuits as well as

in the mt%ﬁ'a?e C‘éﬁm‘é aéee €, \}e?e,rré’?)ro e??r}%? tgﬁr&c\%é? %ﬁ;] n{,aﬁ(é) 11813 %mgs[go ﬁcg‘ sg){/) g¥q§s protective

masks, spasrsngraip oxluceranghara, ol Igpldtidahasoeiieclpriod sgdgionbetveeertdifiirent

elecmcal%mﬁ&@%w% Ql%%ﬁegra@@ Qrcﬁltseﬁni{akv%ﬂc wfthmsiﬁé &88Bk gat%nals in the formation
el ectr| cal l Cgﬁ{) e sem conductor devjces to each

of semicRBEFiSF viriiidtat RIPETBEYRT st eI oSt loc gy olhroueh ofher
dielectricflayers taumled:mal shgts bdvecemmmitbaiodterideviced or whliiegmibieidotor devices.
(AEJoﬁin Psit »%]d%é&van@ﬁeoﬁ{leﬁabee lu%gﬁzg:ﬁ @chﬁgangl E{e‘t%dttir manufacturing the

ves. For exa as etc
mtegrate‘i‘ ﬂﬁS‘Fl%fFﬂ‘ inpfpiis I?’§°“‘°é‘tsh‘ﬁ‘m§ P&ﬁn%lg@fog devmsa%déhatt 5 gnpRplgth a variety of
semicondB@r@eicSses. It wanldibe bﬂ’fﬂtﬂé‘rﬁﬂiﬁﬁ’tﬁge Fdr ﬁltegltﬁle@quclﬁﬁtﬁibe cbddefficient and for the
method t%‘%ﬁt&n%%e&ﬁ‘?éﬁ{ provi de el ectrical isolation between
ent ectrically conductive devices in the
integrated circuits. A drawback with using dielectric
materials in the formation of sem conductor devices is
that processing steps designed to etch one of the
dielectric layers nmay etch through other dielectric
| ayers causing el ectrical shorts between sem conduct or
devices or within sem conductor devices. Accordingly,
it woul d be advantageous to have an integrated circuit
and a nethod for manufacturing the integrated circuit
that |nh|b|ts electrlcal shortlng of sen1conductor
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integrated circuit that includes providing a

sem conduct or substrate having at | east one active
war®a/1887189 at | east one field region, wherein tPEI/as2006/014676

| east one active area has & |east one sem conductor

device fornmed therefrom A first dielectric layer is

formed over the at gﬁﬁﬁ&%9Q$T%@ bRa and the at

| east one field region secon e ectrlc | ayer is

fornmed over a portion of the first dielectric layer. A

pofrtd Iﬁég?neﬁlve%ltlfbﬁ sﬁﬁﬁ@tﬁé‘jfoﬁgcﬁlg Q& Ej' FrovidERh intePrdtkd dirSuidM @4 multiple
eas one e are
dicledtaya for B8 bind A e St Snt Pl SIS Sineitla ARt the

integaied cigeifyi Is asohdatowithdayspest, thy presepthievertion bamsites @ methadcfbi nveufacturing an

integ@fe§ @rc@i@ﬁiat%éﬁlﬁestpnﬁldﬁg Le%@c%ﬁdu&&esulgslrﬁé ﬁjavﬁlg &' 18 one! ddtive area and at least one
accor th anot her aspect present .inventio

field egigh. yhmen ﬁfé‘iaﬁeae B AR f‘%{%:af&ff‘? ??&mawuw?ﬁd&\j?e&?read theretiom. A firs
dieleqiicrlgyat it fooamniprdr ge Ageasrons/dctiveragpa andskeit Banehd €ibld kegBulbA tac@ideielectric
layer ﬁqyﬂnggo%f a[ p%trtlo@mmsfﬁg legctx%clg}ley & ﬁ)oq'tﬁ)ﬂ%f &g&gon{l‘?@bﬁmc layer that is over the

eectrlca yISO ated from'each ot her ty
at leat gpg AGiV° AR fSyomapeds dflepshA iR BPnetfds ramed fhaf erigidiiem thegfipast one
semidofiiictbi degite c@@ttic\aClear @aadinchra afdBomtk £ R a6 Med edsbh.
d e Afi .

%/er ea?c%(r)c%ar?catvﬂ{x g@&?rf als 2L t}xegbgesg’rﬁ g‘%‘q?‘%ﬁ%&e ése rQetho% tﬁﬁ ma?ufa c%%mg an
mtegrat@ pirput %?freasw?aov@ve P squtigonqupier sybstraig haying it sl scoond aptiyy arpas that are
electrizhilydioblked Gbiesch OBERY b ﬁl:ld 'fegloxf A feheB@iudida eev&e e@med from the first
actlvegacr:eta an Cat s??rogc?‘ s&:g ncg?d?lg T dev1ce lS 1? Fr fha secont& actlve zrnr% A ?%t?éftarooff dielectric
materfahip Eqrmesifovettis] fiset eqﬁm:armtldervrsrabe fiekl rmﬂ.ns Aapppncblhsreyofdbbetm material is

formefd loOdF 13 kR AR] a0 bred Jh@ o&e@@x@f@tlcﬁ\%f thy BrstAdyReof aﬁgctﬁcexﬁ@é?ﬁl over the field

ctric s. substantially abs
regiog e s Huse€OSRRT Gl Sh b St ARl St il PR kv arca and
secondilaydy ofjditlecgrivaalranl izsp@utially dbvat fumesen bver thy Bustacidr arca.

c oﬂﬁfsdoﬁﬁ&e in &e@ Erﬁglglaagyﬁg tﬁé ﬂr&bﬁt wvddhat cobﬁ@e%%ﬁeg?ated c1rcu1t that includes
conduct or substrate havi glg an active area and

@ semfep R gon R RSB AL B A e B BB St BR BB Fp fmed from the
activetded.  AGtrip wEpolysiiern isAlisgdsed qyeraifpofnion gfshielattive red ®id thie Sipld &@idn. A first layer
of dieRR¥AL mgterpa'f’lrs tﬂsﬁb@ed%t/er% gcti@?;recfvaﬁcl‘l &L Bdq @an z}na & ch{m%ll er of dielectric material

I on first er o ectric materi
is dlsw%ﬁase&ﬁ PeRjeitof g éirs laxer ofdiclertagmalprip! hptds dipesedioveril sk ragien An
electrialS@@@ntkcl say@ire © Hisfhbadloae the Btﬁp a@b@mmah whereid it RREAAI @KL bnnect
-' of dielectric material

Stmt%%gstd%l%g&%ﬂgseg;m%\é%ﬁf o pol fha region. An electrical

interconnect structure is dlsposed over the strip of

pol ysi i con, whesrEMDESTRIENEK OFiTERIDRAWIRGESONNECt

structure is dielectrically separated fromthe strip

of polysilicon. BRI EF DESCRI PTI ON OF THE DRAW NGS The

pr Eserepent inveatinm| vathbadjeltdr uderstyed ffoara readide pSthoiolibwineglteided description,
taken Eﬁo@ﬁﬁhﬂ&%ﬁxthﬁlﬁ%ccfo&bi QM%ﬁgwﬂﬁﬁg%kls %dwﬂ@xslﬁé feﬁrrén&rhumgémﬁlgnate like
ekt con{ﬁ‘lf ction with e acconpanying draw ng figures,
clemept agghp ‘i ke reference nunbers designate |ike

el Hfrehis 8 topngwiofaniideardted ciduBat abegignimg stagqofwiamuacoife imurcordance with an

emboglﬁglﬁgftggﬁgerg;np,&%x; at a begi nning stage of manufacture
i n_accordance w th an epbodi ment of the pr esent

i nVEnt B B ffosspreionalsidegicy ophipaiceratad qiogiaen dPbecesPRiiped R ot FIG. 1
t hBIGi 1is e gp@tsetlora] side trlety of takikgratbditguisEich hlowy skdtitelind 33 o0FIG. 1;

Fl lng Ag'ls a Eljosg‘secﬁoﬂaﬁsm@ viely QB Re ?@%ﬁt%@%n t§lleg ?‘fn}? sgcgf 1glfmet4|1 of FIG. 1,

integrated circult taken section

FI &G Jpis 2 grpggsecyionjaksidg V@W@%@c e@eﬁ%‘iﬁraw takep glong; sesfjopline Sieof FIG. 1;
i nkregs i@k eﬁ Vg bCthd fntefratkddirod] PRIGISSES fulrt@erﬂ alblhg’lﬁ mémdacfe;

iF lnl?G 711’s cr ?secgonaﬁstlda tv1§r g? tﬁe ﬂ%t%%gtecp circe 1t t‘g'ken '[?lonr% secgo%lmeghi of FIG. 6;

egra ed crre sec
FI IEG. 81is a Erpsgysecgonjaksidg viewof the lewgreiﬁd qllhet trﬂm dleprecpeation line 8BS FIG. 6;
of FIGS. 1-5 further along in manufacture; FIG 7 is a
cross-sectional side view of the integrated circuit
taken al ong section line 7-7 of FIG 6; FIG 8 is a
cross- sectl onal SI de VI ew of the int egr at ed ci rcw t

o ~ o~ o 1 o~ "
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FIG 13 is a cross-sectional side view of the

integrated circuit taken along section line 13-13 of
WOL@6/118789 FI G 14 is a cross-secti onal side viROT/Oo8200616¢14676

integrated circuit taken aldng section |line 14-14 of

FIG 11; FIG 15 is a cross sectional side viem10f the

[ %f rated circui.t tak 1 Se¢.

=

i crof_sl-sauorfém e view 0?{1]’16 m egra m*cmi t‘g]l(()en alo?gesectlo lu%f% 9 of FIG. 6;

cFiGe Ul it a grpssFyctiigal Sldi Yie §f tle}F‘F&T ged cirbuitighen ﬂomm}f’ldm? 19-&0 of FIG. 6;

FEG. 11lida lof view thﬁbsiﬁteé;ﬁéatcir@ﬂ%k IS 1 0Vt mngmﬁanufacmre,
| ne

rat ed C|rc it taken al on n
P P St e VY By Cn e B o St g rio. 11
| FiGe triat @obs-cictiaal side viak eftheaihtegrgedogratit takan 4long@ecti®s 18 1513 of FIG. 11;
F#l@ 14]1§a cr@s g@ctl&lgl sid§ v1@w &f tﬁ)eslﬁteg?ﬁ&i c'u@tﬁtqakm?élg& sé’c'h&WmeM HT&E FIG. 11;

integrated circuit taken al on% section line 19-19
=1 %a crpss-pectioypl sjdg vigw af thedutegriied qirgitigken plopg S?FF‘%‘W‘%P Hﬂéf FIG. 11;
| RiGetrias ©pl view pitbH ibtedraddencutlocORGS Sia db fiatherlalongin 2Amiid tued:

Fh@ 17]1§a cr?sjs géctuglaljmdc §1e\901ttf?eomt¥ér§¥¥ F}r:ulttt&@n élllﬁ}%%& 18’# lﬁxg 17—17 of FIG. 16;

circuit o further a

FIIg; 13792 ?ress-aeccq*%‘égle gle% tﬂi B R P B ptiEon e 15-18 of FIG. 16

| FIGE D 84 @6bs-Sdctidhiblistde Vigd eMtheihtefiPedortdit tkin dléngGeclddr e 1919 of FIG. 16;

::ilf]lg'engzil crcE s—?‘c?og%l Sid§ vx‘g\ﬁ 8{ tﬁ)eslﬁt o%}]rggdt Cir¢ lilt%ﬂé{ﬁé Tlojn% sé{:Eogm EO %(h o% FIG. 16;
IG; 21792 tOFvlexJ ofplee iptegraed sty oF KBS+ i6@A Alrtheyjalgng mm‘ewfoﬁlres he

i nbegzrlaat @d;scdcﬁ&lw side had« eﬂh@hte@gedscﬁahﬂ tAXBn zlld)r@ Qecldir1iad 2032 of FIG. 21;

RS 3 gtk DT ot B i e T el S FIC 21

ofIGF}4Gs 2 Qqss seefia@al si@ view ofghet ingperat¢desincuitftakethadonig dctgprlme 24624 of FIG. 21;
CFIGCA 15 a drbks-BLERLIRAD Gy wd;e,hm@gmsdfmsmm@mngemmgfne 598 of FIG. 21;

i nvent Cros cti
oot o PREST H et o Ao ao s A B PG i the resen
inventiqnj ne 27-27 of FIG 26; FIG 28 is a cross-sectiona
Sk M £46s0fcci AR sid!é‘h@x%ﬁﬁe‘%ﬁi Zg‘}étéd%&f&h t&k@kﬁ&g HcBYine 27-27 of FIG. 26;

sectiaon |ine 28-28

s i es Eﬁ‘i%ﬂ“alé’id‘élé‘e‘v ?fé% ‘Hfg“tt?ﬁ‘é“i"i*&'ﬁé‘&r a;hné aecaanlea?gr% of FIG. 26;
t Hlse2y ivd @avgsestilisidavibw sfahedfegpedaircuitlidben aldng satich liné €3-2930FIG. 26;
is a cross-sectional side view of the integrated

circuit taken along section line 30-30 of FIG 26

CEF A0 BT pEScimE FIOReEoithe integrajed sirgudipken alape etctiop e3¢ 30 FIG- 26.
of an integrated circuit 10 at an internedi ate stage

of manufacture in a Aﬁh enbodi nent of the
present invention. e sake o% clarity, FIG 1

wi Il be described in conjunctlon wth FIGS. 2-5, which

ame Ci @f@ vﬁ@ cfa’ FORRh ofSh df:eMicl Wicul 8GR Bn BleARBiatd bihJe@F AMtufacture in
(0] ns Cl r.cult

accordagce a\g ! gr% 3 badlfﬂﬁ f)tet?erpécs%ng mg%m% &Tf)r %%sgﬁ(el o& Icl%zgt)g,\lﬁ(g \A’gv%blfe described in
conJuncFicpr@th FIGS; 2.4y whithgkearpsagectiohad s@gwsgetkgmlqng diffgrent portions of integrated

circuit 1680 Qﬁoﬁﬁtbé‘ﬁddgzgtow tﬁ’d@ S Sross WA nal s SRAVEE F![@S bl Gre taked # @ same step in
vi ew of ated1§]rCU|t 10 havin actlv area

e manglSBurky RS e e et Al Fageaie e 12
14, and 1@lateAllY Sepagat@irog aﬁelareelomm A\ctiefaeeny apchldo efasd Qch holige regions. Preferably,
active a{eg gi € @o%ed \Ellﬁ‘ﬁjn%ﬁlh y%ateﬂﬁtol' X ar@gtq@ty%gcohcﬁwmp g&!l a)MvE Ié‘re':@ﬁl is doped

nmpurity material or dopan ype conduct|V|t%
with s STy gyl 4 dpgant o Ferssendbitivy- dreTaips af meyithantetelsaf zSYPe
conductdﬂpﬁﬂhde@ﬁosﬁhoh};s‘ PR aesaricland E}ta\ﬂple§/of OBy RhaBSialO bf PHffRLtbadutivity include
boron a Jﬂl aAc?w afreal}lo Es%%eshg %5‘%&84 Ra¥in n%é(xb- {ng llégx%mp ﬂs%s Bh %}5}*& example

arseni c
stive s {60 HGRL Sy ey 1R b b ek L oo AGR Pyl 6B o

shown 23 b&p I1&age8, (s @n&ﬁﬂfﬂ&ﬂmﬁ &glheQﬁ’eséiﬂM{/dﬂgonS ahe @gﬁﬁ@g&@&nawmeas 16A
| S LVI de

and 16B]if11%?nt1?¥dobw§¥oé«glslmi /—\ an agl;BN unctlo lglﬁ%cored ce mﬂ% e em%o%unent sub-area
16A is dopdd-with eminp I Amaterih] QfeBtymerI@btmm mdeuﬂfmarlgB is-dgpred pfed an impurity
this is not alimtation of the present invention. The
boundary between sub-areas 16A and 16B is identified
by broken line 17 and forns a P-N junction. In
accordance mnth one enbodlnent sub ar ea 16A |s doped

. o o

and
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A polysilicon finger 20 crosses over active areas 12
and 14 and a portion of field region 18 and a
w@oeiogdid78zon finger 22 crosses over sub-areas BREEUSI006/014676
16B of active area 16 and a portion of field region
18. Polysilicon fingers 20 and 22 are spaced apart
materifl pHifiyBEeoRug g Althapghaetivg rep kSl iyshpwii ang des¢ribadyesa & -sh@edirseion having

sub-aréhd 16N £d stmmp@steeeﬂdn&vap%t 848 tsindd ol LinitRn B th€prese ifRBiBn. Area 16
s.1.s not alimtation of the present

hj
°a“be°fﬁls G° W“CW%? licon fingers are also referred to
st Arpopsﬂl o fihgey 2 oserh OWDW}&FI drdagiPrand F a@l a portion ofifield region 18 and a

polysﬂ%[npﬁﬁetsﬁqoss@mgr s§15 g@as Y%&;Xt{d QgB bfqgtﬁ/g 51@4 ﬁq\ncfé ﬁo@thtof ﬂe% reglon 18.
| -

an section &g
P °1y51'f°ﬁ? g‘ﬂg@ 2% &re spaged apast ﬁ°§"lf5°h§ a Ait?)oﬁtgh %ﬂlydll‘f‘t’?é"n%%o |a6‘t122 are
shown@$ beingelhbdtaﬂtﬂmy mrlld & dattartel) disvieena lindhadn df the ple@nrinveitiok| Palysilicon

inee f, vi ew of an SO substrate
: gm%mh&o%g%%@?ﬁué?&t&@@@%ﬁ§g§§?Ve %ﬁ%er 26 di sposed on

| A& iggreross- eptee# g Vi efdpteesated siouiff) @ken .asns:ﬁeewa Y- 2onf Féﬁ Lie,
taken thioabj a@ifve sreMi2caBAE 16N, arﬂ&ﬁe@bﬂtl&l of&&d reRioh | Cleret@tilebny @Vhat is shown in

FIG. 2 1saayc?{ss-é§uolﬂﬁgldé%l%vbefcdk g?lssﬁbs[rﬁpﬂ 8o Engq]s% Gkgggﬁger €6 disﬁgsed ona

layer o( Si\ylecgmnaéﬁn@lpé Fhieh s d]sya)y@ron 2 gqaggsealcpq@p@%ﬁgggal P& n@hqqg active layer 26

has a thi€k@Ess ARG frokDBat H¢ 4 BonglaRLIbS sﬁtc&Q&)apﬁmmhﬁte@h @00 Sne€oms (A) and dielectric

layer 2y ﬂgseartﬁc{:kpogsg raxté%qxrlagt ) %(ll%}{(%e‘& Ofstlg SH’E d(%B Eff\atlt s{tou[dq)F ux\llgellistot)d that thg %ype of

Substrattet@npwle@emgratqwemtﬂ@m forfaegis wok att:pitaeon if e @tpseat incbniddny Eeriexample,

integraled ccAN 1@&n i)@foHFeq fbh QBuR sxﬁdél\ L<ub§tfate| z%éﬁnaﬁidkﬁ%ﬁﬁs@eﬁee a sificon germanium
at e, a sil errra I Um Sups rate a

mani um sybst
sl 1 TRBHOBHPRAR PR SRRt PR o e e
S érfi-demdiintipied gatd@idrefibe transistort s fbmkéfromadﬂvmnﬂ @ld a P-channel

msulatécﬂg%fé lf Al @ﬁ‘ecg@atnﬁstérb@ is%rﬁ&f &l sub b@D %‘A%tf %lvusageal 18. fngﬁa{tga%ate field effect
fromactive area 12 and a P-channel insul ated gate

wansisips g PR 1 SEHHTSH SFesidars EmiF R YRAg O S B Brchpgyel nsulated

gate figdd efRrciransitoad2aiaclilies a gaﬁsmic&teaﬁ cg@irieing 4 @lediotlfie 83 and a gate electrode 40.

Gate eltegtx%ﬁ]eséio% Bfned ﬁgrﬁ 8(113%(11% nEeQ 263 Eéeglzlg ax%f4t1 %x%tformed along the sides
transi stors, con UCt or eVI ces transi st

of gatepsirgctsnife A SP‘H%ed’I’“é’tsé’ﬂ regiqp &6 ufl apayreg fese&ts ¢ fqpesq gttberposen of active area

12 adjdc& thel sl@Sof gat€)ain@urs B4 AbGkibl PacdGi2 GAIEIrdiS éxigsiéh r&adneS0 and a drain region 52

are for%%de L ﬁl% %)grtlon og §cft1§é’]§eaqz gﬁa{h sn?el o? ga;te s(t)ru(i%uréIr Qﬁ abl% ! es]p Ieclareé&t g gﬁ& regions 54,

roma 1 on 1 CO nger
36, an@éceé?@e@onaw@ clegirodle éO ﬁ%erﬁe-’alan&a ﬁ'giy dt%ce%ﬁésremchgeéx dt should be

unders®bd MALUEE iSHrmed aﬁ@ékh@l@ng&?ﬁf BAIEIREh @G 120 Fhddihit éhfb‘illﬁlde 54 is a portion of

ornmed in the portion of active
ﬂmsmm&H% Qﬁnﬁfa%mwgl %zélde of gate structure 36

a Btﬂ’l’l@mﬁ grsepaieete fidld effpqtrapsivin 3 srnpsitcengieshuategiionviss: adielectric

62 and@ ghlé Akdtode®D] QRe AL trade®4 fs@5HBLrdnl b JohBn Polyhifddn Qﬁge@@i IS¥Rers 66 and
e structure Sg ttin

e.side of :
68 are g’ﬁﬁ%@l}’“ﬂ%’ Sl‘%ﬁ PlErg & 6@% SEH® 6%%‘510%%‘0‘5@ ) %S"f"iﬁig??%‘a“ 72 are
formedfin hapgednef sbect I @deljadd} thedsrof saterseginaanc048yttigrspacelt@ pml a drain
exten316§1gglgrp745agd a R R:%féﬁ I7 éll §é %rme&'in tﬁmwog oi@@b thdl%fk%h #Q gldé mgte structure

sui cide is_faorned % ['icon
60 abuftipgsgager Fo Sliride Faars g0 em%%ﬁ %5 fafeesﬁoql gafeaelf-'ﬁ qde 04 Mo ragiom 72, and
drain r&jfitin 06, d@pdctvelye @t shduldirbe paleig®od tha eificidel migﬁred Z0ng tﬁé-la{gﬂlmﬂ gdlysilicon

finger izrlﬁa‘h& ol Slﬂ&&@e/ggs a%'oﬁlor?(itfﬂ%gﬁmﬁ! {arg golgsﬂlc eS a

te Struct hav
gﬁtfe3e|aé&395rsﬁen%&dew<é 1@%@&3@ Fltfeél%takepslmo%%lmer%mf HG. 1, ie.2

Cross- s&ﬂbﬁal a3 viakv ok)@bcyﬁdnbf S@I@u‘tfstrz{mrhaﬁn?g ﬁeﬁﬂég(fdﬁrlS afiiGunseh B disposed on
d1electnc lﬁP/er &r d ashgwgthﬂ? 3 1s a p?élon §4 d‘% 1§s111con tu ngerl’% S%ose?ém field reglon 18

s Bn region
and a thelrihterj:r 36nf0tntté fromg pertien 84 o filigidadavar §ds A Aion eli thfcselmde fomed from
side of gate structure 60 abutting spacer 66 and a
drain extension region 74 and a drain region 76 are
formed in the portion of sub-area 16A on the side of
gate structure 60 abutting spacer 68. Suicide regions
78, 80, and 82 are formed fromgate el ectrode 64,
source reglon 72 and draln reglon 76 respectively.
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respectively. A portion 92 of polysiiicon finger 22 is

di sposed on field region 18 and a suicide layer 94 is
wo oo 8789 om portion 92. Suicide |ayer 94 is aP@DUB20061014676

of the suicide forned fromolysiiicon finger 22.

Li kewi se, spacers 68 and 66 are part of the dielectric
polymtn?fu{g@xj zuf E&mlﬁagspé\’og@‘ﬁg I 98 g’e mf 8@ dlefeﬁlﬁﬂﬁeﬁérfaf‘/ dxlr&fng sEJcQs 42 and 44,

IS a cross-sectional side view of integrated circul

1’esl’effé)""*’cyaken al ong section line 4-4 of FIG 1, i.e.,

Cr os®rine 01 éf@oigdilicen figenon Mm@«fse@onﬂiﬁfdtﬁgﬁdﬂ l&ﬁndS@hmde layer 94 is formed

from%b‘x#@& JZagﬁtc&é]layll@% 9 rt.lm% log‘rhg s@l%kdg @or%ﬁd H%&CLOE/HECOQ E‘g%%r %%&ewwe

Spaces %ﬂ%%ﬁaﬁ eﬂhq%ecellc “}3@’(‘3} &ring gpacersioh gk o8 Jespertishos ed

on Fig. elish R gieBidnal Sid@niely GF irfidgabed Gicult Ay Qken 207: g‘eafom 4f4r@me 1,ie.,a
crossssgc{titén:na?sxde?v(i-)egﬂ of glp’lclfn%n%?Sé)lla}{bs&atg'%qlaw?% t%lcﬂ%{x%g sréb-area 16B disposed on
diclegipalexer 281 (hat ig shogn in F(Iffr 4t1$?e>omoe 1@t pqls@ﬂlnmf@gqr ap d1$m$eﬁpm@eld region 18
and 2SR 1aFer 4@ fevdd §§n ﬁﬂﬂmﬁ@@@[ﬂd& QGer 1160 iPAFrtioR bof hd@licide formed from

lelectric.. pater | Qrm n ers 44 and 90. A
poiv s i 2D oRR B0 B R o2 el By ond 8 nd
spacr il @4 idpart@gihedielica‘wamdmd forming sheerd yed 90110 is forned from

po W}Jogi@n m%f p hb&ﬂ fQSer lb@% @{spolehgn Fidld ﬁ:g@ﬁ’fg: dn@Qsﬂ?Jldetl;l}@r 110 is formed
Sui Ci m pol ysiii

rom G G R PE e ST PES gt o v,
spaces pEOepag 06@e dicicttrBOnageniel foping eracelslod andso6pad dpacef 118 ksgart of the dielectric

mate@l R84S Hh&rsEBhRIdgal form ng spacers 66 and 98. FIG 5
Is_a cross-sectional side view of integrated circui

10 FIGR & cxpeisionsd sifg Wsv ofiintgratyd sirqyit 1Qplesp algng spetign hnetsa?wé RIG- L, ie.,
takenttlﬁb@!ﬂ ghivagtd Mpsushireal 6BJand hid ber&dlﬂ)aﬁélﬁﬁglorar&ih&db&wmr tWihetis shown in
FIG. gisi a];:l'ogg sgct{ogag Ll&’e”welx?ofw% Spa 16B \@%&d 1of? W&%osed in laycé} of dielectric

Cr 0SS-sectional

materigh&8. vgpN-ghaenct ipwlated g?é@ﬁeéﬂweff% trer}8§tpblslé é f@meq fzgpetctivsfarea 14 and an N-

chanfbl @éuBek Tgit@ﬁdldaéfﬁ& itrarlmsggl 18N Torde € héth 518 larch N6RUratiRElargkallé € N-channel
r 116 i S d from acti,v

insulgiézfleglgtge ggl t?eﬁéthagsrl]sn%l 1f,1]csuu X! gata struc{ure ?Fecﬁman Sngea éatf dlele ctr‘rilcr 1%? and a gate
clectiogegldd | Gatopnlectradg 134sis foppadigmfa mrmrs@ bolysilisen fing® 26/ Sraeets Ig@and 128 are

form@¥a@Rg thé s1del§~|b§é3@ RiARNurd 196 UA suRE c:@ati6n £4i&! 1@0 ﬁfdfa%&lrce region 132 are formed
tr anS| tor es, a %%te st

ructu
n e gB D PapG 5 Dt Bal B Bispr e el G e g ap n cxenion
regiof] P34 anZadrain whier t36@ubdorhadlinitts phroend eetifr s aem 14 opthe sideod goé structure 120

abuttﬂ? Lp\é&k 1280 Qmmﬁé r@@&% 1?801403%? ?@Ea?e fé%@d @&anlge%c@&dg 1540£0HEQreglon 132,
u u

wnd B G TRRGGH: 3B e oGRS a5 e Bty lengthof polysiicon
fingef 20randdlatigare tilvdde) 88 & b parti@fof e tilicide famebirchdpohdijicadinger the

Si gﬁ:h%el %&lﬁcdsg%{e lﬁgl'& Ukt t?a%&st(@‘q k’g Jxél\glgs & é?if% gt?lfctuilele4 ge%rigng a gate

. drai n extensi on regl on rain region
diclequiisy 146 apdiagate Hectrpdy ¢ o@fﬂtwecfaw Mﬁés fared from 2 gortionnd plysisorgfinger 22.
Spac@al5e asd I52I&t BiBed bbb @bLde bngie SAROAI144 2¢8sou1$b éxiteibi6teregion 154 and a
sourcg 1019 E%% Ele iﬁq}e pgwgn oJfés"u a?eaq Jagglg €S (96 of a%e s?ructure 144 abutting

rE‘ source reg g tc}zl‘ dr a
spaceq 878 anff @@m@ﬁnﬁ}@q rpgion 58 srﬁ@@radl rpgion} ﬁ‘b@? @ﬂ@é@p ttmmtwn ofsub-area 168 on

the si8d dfigb d@cthn® lcfﬁﬂlbﬁfiﬁﬂ; sPdceN§o. tg’lﬁ:ldle %@Qﬁﬁ 6@f1649 Y186 } hrh ﬁﬂﬂed from gate
orti

electr{a%enlgg s?ur 2 r%pog géj trg%?fl;)llg{) JSRSe t|1v8 Y r]It ]slrnggg urﬁlﬁrstood tﬁjat silicide is
formadatohgthniehet qfs;eib@tceldﬁlgat% affd thﬁlt ehteesilicide { 62tis zmvstio pithe silibRle formed from
polysilio&l fi4dgs2 @ gate structure 144 conprising a gate

dielectric 14 e el ec rod

ol Betrianeia® €5 foaTielat b ISP By B Ypi e oversiv
areasfi?,¢@nd W2and Spabdd sgidd B iaiticstrdt®® Byrvery baxmade, dk dh@ctﬁd'ieyer is silicon
nitrid® ha@ﬁg ﬁlflck&@st r§ng§1% lﬁ‘dﬁtawuﬁw% % abd%t §(Q)H faC @'re?e}(atoﬁlntﬁé Qlﬂ:oﬂ I%Qfdé)@ a

and a source region are formed In '
°°mP&FSW§lmtfea?eé gitridg éepaaﬁﬂgtsglﬁ Plainrfeen%ﬁna?é chymicglapper é?p@%w&"rl’écw )
144 abutting spacer 152 and a drain extension region
158 and a dramregion 160 are forned in the portion of
sub-area 16B on the side of gate structure 144
abuttlng spacer 150 S|I|C|de reglons 162 164 and

A SN o o, o g, o o - ~~
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areas 12, 14, and 16, and over field region 18 is

WO iob&/ﬂ%‘}d@at ed. By way of exanple, the dielect rpcq laVRlo14676
is silicon nitride havingga thickness ranging from
about 50 A to about 5,000 A. Preferably, the silicon
nitride is a conpressively stressed nitride deposited

techm%uﬁijgg\/%( gats %rgmslg@lot s?ovx'r&? s%xspeose F¥ha @gngﬁr%e%? str?sse%%gFVD nitride layer
and pagf¢raadi) expase @Pcs*wsé@e mptebﬁefeldetma%eé BEG VR hiyidg layes gwenbtiREEYI4 and

16B. metemo@l:a pbraafﬁffuﬁe&inpe@me@rsassgtedtrgc% am 1@erw&é@ﬁmg£n atnla&mpm
ver act

sSlive
reactlvg fo8 gg T FXRO5¢ an tivg greas-l-la éin %Ecggea CBIBP&’ 318 Hﬂxo{ﬁ\;esisﬂ%removed and portxon 168 of
the commmésmasel @@Ms@é@eﬁm Bedavsk datidnd g of thesompressigely stressed

PECVB%MR:Q 134 St g'trel} Qogjvé:arcrag ?[:atnh Yéa, b 9(911(911:0@ &tltieomg)i@@ i portions of
ve areas 6B. After etch I.ng

Polysﬂtfﬂ'bﬁ*zﬁefé §9ef 2. éhché’ﬁfS’\?’é*d’redWH%‘?S‘H’é’ PiFPR8: Werpsive e 14 and e
exposed o Shdcinelaea 368 @8 paghiliebr(iARrnN 20t ahdl 2leard itlys@sted WivwlidNies.

BQ@@ l’ﬁsea o%g gel:tg:gal %ﬁ@wé—w ofgxnggracfegqp((uﬁ§§ &aﬁe%la%ngsstegt%§ ?rgeq -7 cg FIG. 6,1.e.,a

Dnitrid yer remal Ns over ac

oross- SI‘H‘A“*‘I et (PSR Ak TorE? i B4 supgsa l%oﬂﬁ&rfw% §oBf1G. 2. After the
compr@€ilefysitkds@IPECVDagedeIay2ithastiteh AR otrdpRAER RS fottdR $683xins over transistors
32 anda| USt rated by broken lines, whereas active area 14

and t he exposed portions of active area 1QB and

p&TS $iid 4 Esnseptiony eifsvignotagiegrars ciquis 19 fakauglopgseetign Bye SSHILFES. 6, ic. a
cross-sledtiﬁﬁﬁ sideFhiea takén thfough ﬁé[(ﬁég‘imsle ahd soh@ta Bderoy B o from FIG. 3 After the
compr?fflg ﬁsr astse%%Eej\/ba L{réc}reéal gr htgse gel}naéuf%% ?og llgfgt%é Idg({rx])fttog E&ﬁemams over the
portionss ¢ ed @R ofpobyhiiesn fnases 20 2u0e2A o hishibpeikside 16s SGHRGI4, Tspectively, formed

therefrb) tmlesrmmr&ﬂaﬁs ox%rﬁe‘l\fxte bn 1864 £QNRFRLSGA. Vel y str essed

P nitride en ani s i cal
i DT i v i et O @B 5o i e (ST FIG .. o
cross—SPtslmail gteoy-tger thicoghdicldgegim 19 pglsuipired 16B eBiGa? ftlovwsi frooHIG. 4. After the
mhconla%&e%%aﬁje%s&%ﬁ&él@ reltcixe'd I’lz%rti%n ?68%% thE lagér oglhcbn fitride r@mams over

0SS -secthgg de"view taken th rouq region
portions 40U [ ghpclipilison fisgers 49 22 e s e @m5¢?-’c§nd 310, 1ggpecively.
Ihnwﬂh@ab@mmmmﬁﬂﬂﬁﬁhygbhﬂ@ﬁﬂ@dw@ﬁ@M@Bnltrlde | ayer has

b r t /
. b %feﬁ] lglrgt ?1%%‘]3 SS ogbrﬁﬁél%xrg of lf;l%gra e(pchrc I con §0nr g{%!mggae g()r/] gfof FIG. 6,
Le., a opa3s-gipf roeﬂ sifaviev ek drepeh peyrcres 1 éielé fgiog 48 a? heea j6BeFiE. 10 follows
from Ff@ 5 "Btidnl 16§ efittc@bmprEdsindly ﬁ’ﬁss&ﬁ&C&beﬂm[e&a{pBﬂ Hel§be6ﬂ/1@ihoxfeii &bfl transistors
120 an[l ‘ﬁ& aidla }%)%10% npﬁe rcL. 10 elS a{“he %fo]r'e];, the cross sect1 nai 1de view of 1G, H) looks similar to
ss-sect 1 ona view of "Irntegra circui

ﬂm“ffgkén al ong section Ilne 9-9 of FIG. 6 i.e., a

C ROBSnS RS th Bmﬁh 1,8 tog Qe |oﬁé/‘{)ot'tﬁk €70 dr B lagdd ohvididoRilc Qﬂa{eﬁaﬂ Tdi)rﬂed over active

areas 1 ; ﬁndallag ovec::rgiﬁ K Ig{oP I:l-g & d1 over é’f’mﬁ‘él;SQ 8&@%00%}8{6%88’?1? Stbeissgg}’lli@ﬁ nitride layer

is illusieatadh Byl waypdd exampls. thegl@yenif 51b<h>e nitriglp byving fa thigkhdsemingifitomiabat 50 A to about

5,000 X elff&*erﬁlﬁy e %cog(ﬂftﬁde@srhstenl% sﬁf&gedla%qupoggh M§dglP|E@IVB techmques A layer
Foh ijsgrs 20 and 2 ggl P%XS H%Tf

P Otﬂ’ff TRl d%fé‘fS?i °“ﬂ8r‘?"?‘ SE%SQe 5 § 8P i e a’ib‘Vié‘Fe“F‘idéq fposea

portionrof e nsildly steesreld BIRAV DY @tride leyer d6Bactitelatsas 12And B5Aa The exposed portion of the

tensilel? Gkifesea ﬁl%i\t]j 19{111@&1: lassélr ggtcl\(e'd %y}ﬁggatu ahlEbErGIQE égcﬁga 1&{ e{t&\% éxpgsg the portion 168

aken al ong _section line 1
of comprrjisely gies wridRdexer O %‘feéﬁa% 1R ra'éﬂ}éﬁ 46trcipbing fhgghotorsit i
removeli4nd dortidh U70ro€ G @nsildly streasad PEIMD ditrid@alagkbBmaild. Ghus] fbricnll 6800Fshe

comprers{z‘%{y E’ésgé\‘d PECV]EF{M& ?agﬁ}e%% Evel’ %ﬁve a?éqgﬁ %Sd%\gb\/%iax 63 towgr%hs eau%as of field

Dnitride ransi

region }lytwgpfpct veareanid aad Yotud oeh ﬁ‘éf""?“?“é pigulr-wefs df ang 16B adjacent the P-N
Junctloﬂ- h&ﬁlﬁédﬂy@eferéﬂ'd€m&lb@1819 B&6dn lomﬁithe&én@iﬁly\étr&g\édQECFb Gitridd Qhyer remains
over thiﬁl_lg-portl?n orpp(\)/ 1oenv\llt6g %htatr}sa (gve q{\eFalreGs T%ld Reiegfogli ten ex? z% Vet areaf { 2%nd 14 and the
portiong|pfespibgreas i1<cA rdfleh admcent e Prdidungtjaayidegtificil bnere@ree@sumhbr &hortion 170 also

16B, over field region 18, and over portion 168 of the

conpressively stressed PECVD nitride layer is

illustrated. By way of exanple, the layer is silicon

nitride having a thlckness ranglng fron1about 50 A to

I NN N 'Y -~ . 1
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renoved and portion 170 of the tensilely stressed
PECVD nitride | ayer remains. Thus, portion 168 of the
w@eoempness? vel y stressed PECVD nitride | ayer reP&i/nS2006/014676
over active area 12 and sub’area 16A, over the areas
of field region 18 between active areas 12 and 14, and
over the portions of sub-areas 16A and 16B adjacent
remagriy @vePackyVy aii d't Prempoiuens 9t supasel L dByand Beleiegiped. Begee potiygareas 12, 14, and

16, fRAKERANS, LX@po@tslh&daeingema |aﬁc€i2)ére$5\reﬁ8 syaath%%r&hlw;» é&lessed PECVD

i Y SR R B B e B A By 1
shoullrbe armlergt@odethed the 4I dgmuﬁfotrmg hok Eq@tgtn@ef laysrsiis i@t alipgitati @yAf tha gresent

mvexi'tféﬁ RELAEHD kheliddSileR-shbsdd PEEVO Ritrkdd @drinfaly Brofd Erﬁfeﬁﬁé%%%re forming

B R e L Ay M TS R—
comjBessiglsereasitAECY Datededaydid, tenditkly saesskd PEC VI nigidd layeg) ioosilicdiByitride that is

notmddmmtécﬁlg&egl ngers 20 and 22 are covered by
elther a conpressively stressed PECVD nitride |a

t eN&F- 13 fsy cxopsysedignasigsesvst pfegratedieircpih {fidpken E}Pngﬁff’f‘ﬂn hnF lll% é?eOfFIG 11,
ie., Bdr@aSctihd sidé Vieis takatiiechgh yctibd mdean addi sitegea 1bA. BicoLd fdildee from FIG. 7.

Portlpxpg’)@ %F&@&gxﬁkg%ly%&gse&’ f’éte‘f'D xmnfl; emeﬂxgmg J@r tP Es%vps aLJ §4dagd a portion

resent 1 nvent
of ﬁqhbfﬁgl@klér‘fﬁ‘fréhe tqnpilelyispsest F’EWD %ﬂe@g@ aspEmgmsqyeRiFdly étched
| ayes. 15RY che-stabieddansy of intBodd BehoIaeps16AgRE i Ithe 13-13 of FIG. 11,

ie., zie é[r(%p Isegtg)lg\?l sﬁe vie nPﬁen%hmugEL’ %i%reg@%ng SUF%%/R IF&(E Ilg ‘t:"ollows fBom FIG. 8.

£'ef hat I Vel rlde ayers
@qu@bsqﬁmdf%Wm&mqﬁnts?ﬁoa@auyawdsﬂoﬂm A OIf ey

com@&sglmsﬁﬁﬁv%&iﬁaell% rh@ayxﬁ loSer tHO 5or§énls BLHE Q@bftpf)lyﬂﬁ;oﬁ Bidblers 20 and 22
chni

havixlgfégigige 86 eag% g? egeé‘cg/el& OVeT. f 81 rean ?# fugl goP/%{ Ct;‘ge %rlear € ?oriﬂx 170 of the
tensitelylsgysed Pﬁ(h‘g) gigwle lapgy rdmiaineovePpottian @§8 qiﬂ@ponjm_esswelygtressqg PECVD nitride

layerGhaPS §ve§s&&an@m %L,eéﬁbda@ea\d ls&wm% @%xedrbo;tilaﬁ Sugh régfo&m y q{%&ee? . nbdion 170 of
fromF or

the tefgglya'rmieﬁ EE@%IF@% wa éﬁ?e@te%@gw fﬁéﬁwuh?wwéwwéﬁg of the
comprassigelyngressad PECYVD aivddeddyortist 8 veapalticdd2 afydlysiligo fihgeo??. of
fi gkl 1§ 8ALOR-dBo LRV inteBAS LigliY1 ﬁh{eﬁﬁ&gqea;?&%Dm 140 FIG. 11,

nitride | ayer has been ani sotropi cal et ch
Le., § gosgyseptiogdl sl vy faksi drovgh fidd spgigny) S&Pd ?“hla’é@ Fo&y &0 folgysifrom FIG. 9.
Afterl-@lisdt@iiedlly aklgippos@a | 70N thk tefivilel} Sredsdd PHCVE faridélidyer, ipor@ons 168 and 170 of

- l,
the P%g@g?%\'?dg Ea%érg{égllgn ?%eg ortlY_dIn§ Wotla@(hf% r) ;Jgf SH‘%H fn&% E %ar(dgg lh%g silicide
layerpjRapd tifaespeorety eveyfield rP%@’s@oP“ﬁ’E@WB“Yﬂ apilefe | ayer has
beem} aslisaeltogsqaiusﬁl dige v&tvcblﬂﬁﬁgra@&)édchlﬁm t&é&al&fg séchiéh line 15-15 of FIG. 11,
ie., a cT npsre?t}s%)%al\s{lge %ﬁev&b %{é’ %ﬁsi ugh %plf__‘cv?ea?4 fJ;:]lld reglofl C,gu%d [ e%@a{e LOF E . 15 follows
fromﬂfd 10 ZA&vawaq@op@alﬂmwéi@g BBtiido @Wle t?ﬂ@kbémssed @E?VD oijtéde layer, it remains

overtra;ﬁllstelrsmmn@mﬂa&a@ﬁ@n@ﬁ/@rdr@gq&nn\ze area 16A Portion 170

e. tensi stressed PECVD |d er re,
e e b e G
exanmlet silicohedidxalg bavidghaltickness wumre fvorabou h0®4?\ to@hast 20900 A drdisgosed on

poruéfféé‘@s aﬁ@%%‘iﬁé P@C\ﬁ?ﬁ&n‘d@ﬁy&sf Tieln&ksdwﬁ &H 198 anli8ontdd 5 175, 180, 182,
he tensilely stressed PECVD nitr

and ligé?é fonﬁeggn ‘B@%ﬁ‘f“’&y&‘hléa USEAROT FRBRES: £ ARSI ARSESE Tfﬁmtsﬂ” has portions
186, R8¢ 190 0nd 1B Bndfentl 196 bo ppTies $94med Wést r essed PECVD
ni thd Qﬂs Ia@r)égrsegngrﬁy s1de§/1e9r ?[ntegrgt%& éng,{ﬁt %al{%ﬁ al&g s%ﬁ&l ling W 17 of FIG. 16,

flnger . Cross-secti ona e Vi ew
ie, qcmswiste?ﬂ% ald?:Yl%falrep ﬂwgle e gl oy seee w16t Yink fallpwﬂom FIG. 12.
Whatd# shE\IVIGn Fﬂﬁl 17 is dRlectriclayeE DR&itsﬁcﬁ&I dna&qiressvsﬂ;&wssmmabamae layer 168.

Portlérpllr 8 1% ﬁ ?ggll ggf tf]&?‘ihqgg t%%r{ (Ee})aem]'G 4 a1F ! G’ d]' 1141‘r 8ielectn'c layer 172

er ani so
by paferping bwot_pmsté#yelt(m shogpgin|diglegirislpyce g@ééld @E@Wcﬂlmﬁcb@@th& exposed
portibrd ¥fieleckio [a@ér@@usﬂa@ 80 dheht 1hatBEs stiib® dRREYDridietck %tﬂ)@ on portion 168 of the
| ayers renmai n over portions 100 and 108 of polysilicon
fingers 20 and 22 having suicide |ayers 102 and 110,
respectively, over field region 18, and over active
ar ea 16B. FIG. 15 IS a cross- sectlonal S|de vi ew of

T 1 " AN L 1 . - A - A -
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portions 168 and 170 of the PECVD nitride |ayers.

Trenches 174 and 176 and contact openings 178, 180,
wa3ms/ 1887189 184 are formed in dielectric |ayer 1FCI/USI0N€014676

for exanple, a danascene pr®cess. Trench 174 has

portions 186, 188, 190, and 192 and trench 176 has

com&&%%ély%&&se%%?’:c% %t&&@ erF Il‘ﬁ%is p:!}zmh §6f%f tﬁg g%}sﬁ)re ﬁ%ﬁ/ s&ég& FECVD nitride

e ra ed CIrCUt gsec
layer)i§ qka refepred tp aggn evx#leOP lgpr. pftegreachipg peraslo8.dieteichaspis chapggd to etch the

portlUds GﬂVheI @k@rasstvblp SrkegiBd mﬂvmemadr 1e,er that a&&ﬁ’poﬁddby atia silﬁdh dioxide layer 172.
The etchma otltge sub- or? o off 01%011 %Gf the co gre dswelﬁz sf?esselclJ QI\Q@VI!) ni de P'yer g'ermmates on

°di I SpO comnpressively
SmM§ﬂme§§@éngUVD nltrlde Iayer 168. Portion 186 of

t r @R hg ik { drossRibalide 124 o@ﬁte&&t@@@ﬁmﬂ-%@ak&:@ﬂ&gQ&ﬁ&ﬂﬁxE 18-18 of FIG. 16,
ie., apcg(tsi %f‘t %P% élﬂeaw?)vhtslfeg Ithécgldlg%lelq rg%z}%r}, 1% %stug -85 Fgc% %8 P )(lows from FIG. 13.

Whatd$ shbecin FIG 1§ @yelecttic/i2yentvd daprssion s oy moeioh yf pettioh 1 63t hir@mpressively

stresSX PRSEThiPRL ltaﬂlep rﬁ)rtgtls l‘%k @AdQ% of tx“énclhéyﬁl an;llZ‘?G Hz§deag'el Mre formed in
at etches silicon dioxid The et'ch s o S on

et chant
diclegfilt b2 PR g BRGS0k} it BYSEUAS o Ampirgiclly
etchibgateaixposddpagionspd ditibaiv 1dy6i81 72 fisidghe eiclanpliap e sticydlicyn &idxides Thckich stops

on p@tﬁg(% cﬂ ltﬂe Ee!ngﬁ‘y sfRédeh Ptéwﬁ‘luﬁfae Jafd: e’f‘l[e%@%aglpls aﬁng%ﬁl to h:ﬁ Gle pomons 168 of

ter reac t1on
the cmﬁa‘@a' SffeseétPéﬁVP RErigs eﬂyfru%hage ew%@ B filien fhe’éwayer 173. The
etchispf df &8 S\fbd}oﬁﬁ@f@oﬂﬁbﬁ 170 dehd t&)éﬂd’ly {tlhatd FOY DA 8ar cbyhrs in reglons having

both po g trtgot;lé 4 a§d 7b S F%CQ’?I ef%ég ral%dl Z/Zr ﬁel-lcilgee 10%t1§ Elapegﬁ having on?y portion 168

ortions o]_’ﬁf e CO ress
Ofth%qomeee’éfely pEswHy \@rm@éﬁ b#yer term nates on sui Ci de
| aYEf $9 BB crofBectidAChidd Zuew ot iﬁegrltgd diBuifll 0G4KSBHong G&Bdmclﬁab 19 of FIG. 16,
iLe., alcross se&ilgna\f, §8 f\?é\xir;t%lﬁg ehdﬁe?ci rggqgngl%c I‘ OS grlé e %n L 3%'&%91 FIG. 14.
Whatj§ shoytt in K6 12 s digleeyfic lf»{eel 7@ dxswqucm pargorglii®) ofshpberaﬂeeatri@d PECVD nitride
layer. Fﬂ’cﬁ-lonjl% Srakdc@ R if foripa B Fatterkide a Mk@)"emktsiay&r(ﬁ’%@ho'wﬁ}) d%ld@lect;xglayer 172

di.el ectric, | ayer, 172 di sub-porti
and S PGS S Thea oG L SRGRR et Sudbn Pyt ehes siicon
dioxidg. {The el stopsmportiftolt 7 iofihsterb B8y anadedFHE VX nittidedmyeh %e dighdnt is changed to
etch tﬁensqb éc?r@ons 5@;7%9@19168\6?&5{ con?[:egmxfeﬁ" @&g}d PEC% ﬁlltrﬁg ¥a ér @ha! a@é’&ﬁosed by

t
et o e {ar?%%] 5o a e (s e e &fafﬂlely Sereh Fﬁ%‘}l% iggide layer
occure poeeid hipdrgtpoting 16§ and il 2l of i PECVDD aitisie la3ef2 uSi ng an
et 9&9% is Il H'QJS %E&hl%‘r:de %fe!vl fﬁ#@grﬁé@&ﬁ’cﬂﬁo éal%%é@%g tio%tlﬁp ﬁ) eFIG. 16,

portion t ensi stresse

ie. a|05?§5eﬁe°ﬂ°qahedeew*ﬁéﬁ% thfoggltaﬁh‘ﬁgeal‘t geldreghn 14 é‘ldﬁﬁh'%f?adﬁ% 5820 follows
from BIG. 1 Hh eV IGOR @S i @2y isSkelcemis Rgkr ﬁ’t‘z@@»sed &fﬁoﬂien | BYEihe telably stressed

plasma %}Eﬁ&‘ ]<§ s:I;cglg ?IEMC E{'ﬁ% hﬁ M of ?r th ?’} OX& contic} 8 en*ngsllég and-ligf are formed in

Ion O
dleleqﬂ“e"/rilefnerl @ﬁ?reee@dlomwmm (mat $hden)| oayie}ectmlwr K72japd anisotropically

etchilg@ig! eﬂgfbﬁed@&’ﬁbﬂégf hatchic pe@értlﬂ@ﬁbﬁlg Y3 &clﬁﬂdha&e%@xes@fhc&hﬁox%cﬁ@ etch stops

on poﬁmn HO o?th ? Xseltlgf, ae?sgc{l] p%(g)g) ra#nget- ]ﬁgr Q%JH% P%rg%n Vg P@ﬂe t%n'mgaéy g&ssed PECVD
mtfldPEJ@t/D ah‘P Iefemdio bgapeich stfpl 1@er. Ygtei maching paytirs-13& dk Eiolmal is ehuged to etch the

portlo‘ﬁé §\Wndfelyisils QM @E@@@ e}&)bfe@w' dichidd sﬁl@dﬁ%ﬂ)txﬁé Qﬁalg 1B€ g‘ﬁé é&rﬂmh bftfe sub-
sectl onal sSi

Porie PR EaR P a@a - PR G be SR rgR” e 1o, 192,165
and14® follows fromFI G 14. What is shown in FIG 19 is
di ﬁéf@rﬁﬁ%rdo% 1 eI, JTZ wgb mgﬁe%o%am} 9@ R stho6. ?Iencmqu 4 gud 176 and

tenS| g Stresse nitrid er. Portl on
contagt ppepgs 1y 489, 48% ﬁﬂdr}ﬁ‘ﬂarﬁ@leﬁ Ffth @’r‘i‘ﬁcﬁ‘gal opMentivg Badiigh ? F‘%‘W@PV the
electr(cﬁllytcorﬁlh@iwﬂ)lat&m @inpliecCd atrer lagey Bingltdchadid4 and 176 and contact openings 178,

180, % ﬁ(P ISIZI glpd Ct?étzil Xlsp%geg §£ 9 bz[nl%? lagép %}%‘1’?{ {89&%{%1@?@ the g 1er layer is titanium

ectric
tungsteq 4rid ghs ey} esquee Ot’f‘Ffém@Plé hareftr s welugsort areppt &m@rdéf titgofipan (Ti),
tensilely stressed PECVD nitride |ayer. The etchant is
changed to etch the sub-portions of portion 168 of the
conpressively stressed PECVD nitride |ayer that are
exposed by etchlng silicon dioxide Iayer 172 The

R A — e~ o T o [ge———— | .
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dielectric |ayer 172 by patterning a photoresist |ayer
(not shown) on dielectric layer 172 and
w@riosais7epi cal |y etching the exposed portions BET/US2006/014676
dielectric layer 172 using ®@n etchant that etches
silicon dioxide. The etch stops on portion 170 of the
tensilely stressed PECVD nitride |ayer. Thus, portion
utarkif®nigike ulma higtdksh (1), Yanlhih Q&SR dTaRE@@mh&r Ogler shiYe et include

alummﬁc’n%o m%gste%%g gn? Ll% %%mﬁ érer{cil |?74S ng) 976 a%?he ele%trl(ﬁlﬁ){ «honguctlve ma%nal forms

an e
eleopmltmt@mmets 195end 1 T Fijling Pqn@s@e@mmlqgwp@ls eehdpyyive material forms

conﬁ&tmb NG1,983, k085, HoPmb 6hRe Jfau ﬂeRmerﬁby%rs%mhé a1 @fspogéa%n the barrier

L #Zrﬁgfews&f Fr ARG @ PP g vers e
the et disic@el ondivdarti@BayeiRet eomi MFIGDELLD FI G 21, a top

Vi ewyGod, lmrbsglge%ﬁ&aryag%w Lﬁ;&@g;atéa%ﬁcdu%o %Q&%n LLRRAGRES 22 of FIG. 21,
174 and. 176 _and contact openin 78, i and

e, SERSRGOR -Gl CHIHE PG AT B o (g Flows fom FIG 17,
Wharistsbavindh FIGPI26§ esaaieh Myer pi2dorebdddngitte aidéwalleam Het®inl of Rortion 186 of trench
174 %ﬁi‘é} I%,er 59 Médsa%% fle Q@J‘xrahseal;nd Lo@t 50 po 4@8 8[&1 &k otf (r&@ﬁ: b?% 2& Zéamer layer

contact openin
206 émedaﬁl% A F‘d‘?j*fagsd’@% BBt @ﬁfgct BRERinE E Mv&* ls‘yer %@ﬁ ifyfqymeg pn barrier layer
202 @il 194, atiRel 1B@f 710 @ forBY &1 batrir lhyet B4 inkFontbUNE ShE mad) thyer 212 is formed
on btapx%i 1%1 .’Z%% Bn c%ntg&gﬂ% % 18§I ﬁ%%co%lgrlf Fb ng %t%%or(# &l %a?x%’e? {ageﬁsi 28%1 204, and
206 getifapiga Wcﬂsﬁtwnd theangtal P‘i}mta(l traigrs 208 210, and L i cpxrpierd e (TaN),
andrihs id 4 df&s—seaidﬁﬁrmds kW &bﬁt@r&ft’@tcﬁiuﬂ 10 BEdnluB8e RbdeATRIIN23 of FIG. 21,

ie. %grrc; Ss%cﬁoﬂalezfl ev tag(ar} +rou%1 é{e:fg L n t ! e ga?efea P& 7%?%%01?6\% from FIG. 18.

Wh?é I'lséhﬂt“fnllltﬁﬁ 23m l@rt@nhm%@@@?@@a dle ﬁlﬁvallﬁnﬁ béttogy of puticd 88 of trench 174

and BREA ﬂa@?ﬁoﬂ\ﬂoﬁrﬁd glb@ngswe@ids ){ndQJQ bM@n ﬁ@%ﬁfeh&' 17& Q1A tayer 208 is
acl s

fm}?? AR ‘a¥eﬁ 2"%‘5‘??‘%& F‘ﬁ’fé’?@é"l é}‘?& 2 %%%{0 3‘? ba&?ﬁé B&“é &Y pfgench 176. As

dischsse Wit raférance tb gy embodancet stdvonimFIgis22abagiian Gyes 200 pndD4iare titawium tungsten

and&%ﬁeta%memwgé&anﬁﬁo1§<!39pe§ake of conpl et eness, the
barrier layers and the netal disposed on the barri

| aylgﬁsﬂésraecr(gﬁw?n?l ﬁd(pp@psof ugg_g_rafg cmp_:lftcl-:(_) ta@az *ogg s&ctlon Ime 24 24 of FIG. 21,
i.e., @ LrOSSeci@nl side Nriglv takbrCiBrovdhaiald @dgion m§ ﬁ@rsﬂi-a&d 16B.r 1G] M4 fdidws from FIG. 19.

Whit ﬂ%ﬁo@m% ﬁa%4§setfaf'rlexol el’ .’k(ﬁ%orglgd' ﬁ(;‘ﬁ e Eévsg’ll &botﬂom%f port?on 1%_0201? trench

Cross- SeCtI ona e view t rou%q active area
174 aMeteldaypr298 is forpeln bpies layer222 i) tqelamé 74 s Hispopgl withyrefeppggito the
embb&Em&in Shéfn inlFIdr |2§§.ba1212r laitySr B2 Baitahiug rtunlgs’ﬂgﬁeﬁd tﬂ&aetél ef Iﬂaid layer 208 is copper.

al Oﬂg 2tS isf 4crc;ss—se6 1ona1 51de VITW (l%o ttetgoéaé 2 c*rcuR 95 %i(en alo%se%nﬁ)n line 25-25 of FIG. 21,

trench arrier
i.e., & prafwistionsl sigh dicts gkenghrpiegh aﬁm rpaolkd, flelyregidn 18rand evh-aeq 66B. i@} 25 follows

fronﬁFIC azror M@lﬁt i sﬂb/\ﬁf 1n 2126 20 10 64184 1294r 00 0oinl e alSﬁgd@/ﬁie&lﬁls armi)ottom of portion

192 ]potfell’lr% 517 F Egl/g Ig{]%vot%e cﬁwﬁ; A% lﬁtt% orgacwfexg?g 178 a barrier layer
230 Ifoay@raloza@e $I@Wﬁ1@ran<é®ttwn ofrantpdt epenihgplf@ran@ @arsien lajrar 839cfbrmed along the

sidediR an&@@on@of@&ﬁ@ lerﬁﬂéqlgz 2k &atll erf2@§ Fefn&dn lgﬁ-ﬁér'lzﬁér ZbQM%nch 174, a

6 i nt 0] 184. In accordance with
el s AP R BAPFIE YT 25/ch E5nt P35 % RGBS 2 § formed on barier
layet 330 &rvontant bmmtsemnametmmemo Aalforoéd anbbraibr ldyen\2a? & c28t opening 182.
As d?sl'lgsed Wre%;e%cel t&th€ %@%ent %ﬂo@n u?l%(}l 2% Qirrféf lgycés 2%9 9%, Qﬂ)a!lnd 232 are

de vi ew of |nte rated circuit 10 ken along Secti
“ta“f“imrﬂé“g?? apd the metgl) ‘@ne@iaye‘is 208, 2345238 F‘Eﬁis’éo B&Pfional si de
Vi kG128 kserntort dwodf gtinfegrete dlcitc@Oi 50 h adérdantd withl lrome@ebdddhent of the present

inve tloﬁaés sgo%vnf ﬂl 4109}%6 [u&igg] {(} tg;'at inégfa em{llt %52 is Ye\lpto uiteora{e@alrcui% 10 except

arrier layer

that 66%‘3? @wﬂéﬁyerﬂ@%eﬁ%ﬁmmS élfd 309 @m@PP ?&lewamrlﬁii qul 170q5pepectively, of
integtiddli cir&itTe dinRbreBcitciie2 58 halewealitaSin@Rehnbdd 179 )dah7 Rkl 179, 181, 183,

196 of trench 176. Metal layer 208 is formed on

barrier layer 202 in trench 174 and a netal layer 2 10

is formed on barrier layer 204 in trench 176. As

di scussed wth reference to the enbodi nent shown in

FIG 22, barrler Iayers 202 and 204 are tltanl um

o . . o NN N o ~NA N "
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FIG 25 is a cross-sectional side view of integrated
circuit 10 taken al ong section line 25-25 of FIG 21,

WO 2@®6/1188Tr 0SS- secti onal side view taken throuptT/asionse4676
area 14, field region 18, amd sub-area 16B. FIG 25
follows fromFI G 20. Wiat is shown in FIG 20 is

and 185 DevidiRh o1 1 @3ehn?Q 275 A8 MFdnddotags 1708 8% brd envevh bisil daddflbed with reference
to]E,IGSklco)tzgom of portion 192 of trench 174, barrier |ayer 226
forned al ong the sidewalls and bottom of contact
&Hfe a7 isg coRSectignabsiderviegyof nfepgrated cait 358 takenchlaap epqigpntling27-27 of FIG. 26,
ie., acré‘sb—@@t%&llsﬁe amtaﬁgttﬂr&ﬁh Qﬁw&&eﬁﬁ@ﬁﬂd s@PLGI 188, WBK is sBHWh iRFIG. 27 is P-

channel B&‘ilattegﬁ?% fig% %Hﬁ?ftéf&?mgﬁége?{‘gﬁ f%’?gd t%?é(t %(?I s 5&3&,462 68nuiqtglayer dielectric
stack 268 ©fampell coR-dbamne! iirevlatédegpie fiel@ Gfeci trantisteniPhand F¥and §0ksplsihte 26. Multi-
layer dicdBYE gtacg 36‘8 doﬁpﬁs@gququ}elbﬁ b Elﬂ%[ﬁrgedloﬁ)(@gmdg %@er'Z% Qvﬁﬁﬁ i@-quosed on SOI

forned barrier
subs Gl S0 35 B AL SCET R g 04D, LG SHEPT Jonfafs 5020 82
By way @4anipt, §xddetayel 200hab a thickiess rhrging o 36bui 50 Acto Ao cI00 dpeadriimige layer
272 has J‘ﬁg:kneéqang n? G %gt SWAt tg aﬂoﬁtfﬁ)ro@‘@xc ?reﬁeﬁblty hﬁn&rmgxdhg%mcompresswely
own in FITG 22, barrier Tayers 202, 226, 230, and
stressed E%CV]%ﬁngxdf ayey ﬁp&%tq thenrggxfieelﬁyeé d)Olitlﬁlél Gﬁ@f tgef coglpreﬁé(f:lé ptressed PECVD
nitride ldy@yer s 208, 234, 238 and 240 is copper. FIG 26 is a
ear
tI\B.{ﬁhl\ég«; w%c%goﬁc%%%]sgﬁ %ﬁetﬁéeq%rfegm ﬁgﬂoged%ggll Ax.lrhe ?ag&%f)éj %%1?15 disposed

anot her e the presen
PECVD sitisiptryer272- Hyowy of ssennimerddedayeciy? %aﬂnqkmssefg?gmgéfem@b%iﬂ 4 to about
500 A and9@rideSayed 30% hak t}ﬁdﬁneism@g{g &oREbdut S0CUotabolib)s, moc&e [PhefdrddBY nifritie layer

304isa %Pseﬁ% g[k'e}sse%ﬂ% tr1 el IaG)lfere s%n ar &)fl%guatmii(e ayi:fg portion 136) of tﬂneQenIsﬂely stressed

PECVD Oﬁmﬁe yeg Malﬂé@vemtacle?aﬂ%s Sl@Vn ir RiG8g#ta¥led cir C u | t 250 has
Ql 18t drlaeRbtrié 4@l COD ARG Redlohomichsilely strdheh FEONDARL® 14504,

Trenche 75 g0 R AL DR GO SRpB L ©  Sh B B opeing 184
formed ia gieledtriolaferl’@ pxpeses plidkde @Ser 82.6A Borier fy 20218 fargedalong the sidewalls and

bottom 0? [er%ﬁ’ Iﬁeﬂa{rgﬂg}ler @4 Qﬁoﬁﬂe@éﬂbtgfthe SﬂEV@(mE ?rh%gtto‘;d Jt ﬁéﬂcﬁ 17%5291d a barrier
t aken ai on‘%‘asect ion |ine

layer 2005 fcraed along fhe,§idgvalls apgbaliPa Gf R FPCPIH% Hﬁgﬁ n&tﬂ loipE g igdgrmpg on
barrier 138203 inlrech &7, 4 Hal ldﬂl@llo is Sormimbarrier 1476304 Drench 1RG hrdnnetal layer

o : t
2121s fo#n[;'e%%lx @'Jr%:q %@2% 1;1 k:o%b q%ﬂi A[s%ﬂl?ds%ﬁ Q/[t?rgéépgs ?ee Cboﬁllmgnt shown
in FIG. 22t bagrier 58 20% 2§40 %utpu%'a?ﬁ%@? arjd thegpetat @@e@h@@r&ﬂ% P, and 212
iscoppe€f f ect transistors 32 and 34 and SO substrate 26.
;}4& tz!; 1s§7%ss C?ec 1|ona s1 tv(ge:,v]v%g %Eear%tléd czxr%gxt 559 rg%?fgo%g Va%txorr]xlhix:xg i8d2% of FIG. 26,
ie.,a crqﬁi-sep@gé @Jld@ﬁewenmle fidd regiom18 ag@tu asst Fade (Whatis shagn imrfc. 28 is a

barrier 188,205 RAERLBnARe sidHalls 6@1 boﬁcﬁﬁjof@gﬁtlo@m oBtrdnt1Ci74l ﬁldra%ﬁlinaﬂ@er 204

formed a?og% SIF s15%§%a£§ §d§to’f’ﬁf %"&‘}%’8 §§62 q,f gﬁéﬁl ﬁ%y W}ﬁ?f(%eé u(iS 1§5f6m}gd tbbamer layer
202 in trepigly Litd aBDOmetal demet 2H1 i forrokd oh bareqr 138 204ia sremmh 17161 Ak dissyssed with reference

to the en[b@@ﬂﬁbﬂ? Qhotvﬁ Rr@ke %HIQQa)A'StZQ A Wtareﬁrtmgl trﬁtgstg)nr 848 85 ABLYGE metal
layer 272 is a conpressively stressed PECVD

layersz%a?‘h EP®er sinmilar to the nitride |ayer of portion
T88 20fs athes-seningpl @dsicvel ntcghiredseait PRl tactialding 22y2910f FIG. 26,
ie,a cr%/ygettjionld @M@%e@&@eﬁ Iﬁu‘%@l@f é}cprgagﬂ I%%ﬁd %}3} Qlle‘ri { dBd Q\éﬂaﬁl/&ng’Q%IG 29isa

barrier laver om'leti g‘ggggtﬂq s;i(;{giﬂls EW%OSJB?I’W ogtfen@k]gﬁ.p,fx gleta fegd8 is formed on
barrier ldyaype2 in3Gadh als Al dkdiksekRiftasteterta ¢ thgenfob it ot inF0G.A2 toarrier layer

202 is tlt%t}l?nlfl Eun %1%? arﬁ ﬂ%r}%tap({ttn]éeggﬁye{ %qico%%‘l has a thickness

roma 000 A. Preferabl3y
ﬁlci ? tﬂé ctogpypeqtioBbuide; viewp inieargied eifcyit 20 takensioge EEipne 30-30 of FIG. 26,

ie., a crddé-$cbhiod@ sli@yer talh Mrdudh acki® atfdaea, ﬂnem kde@e 18, ayBaib-afa BBl th@3s shown in
CVD ni t

FIG. 30 %'/é 8%11?&:1" Ilagergpi tg)gxglg lﬁlgn.o%be suireweﬁﬁ and boI om ?—L)Int% tfgg%gllgi%%grp%r )}ea/Fr 226
of dielectrlc material 172 is disposed on
conpressively stressed PECVD nitride |ayer 304.
Trenches 174 and 176 fornmed in dielectric layer 172
expose SI|ICIde Iayers 56 and 58 and a cont act openlng

~ - . o A =~ o s
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in FIG 22, barrier layers 202, 204, and 206 are

titaniumtungsten and the netal of netal |ayers 208,
WQ1i0s/188789 212 is copper. FIG 28 is a cross-septT/ORBENG/014676

side view of integrated cintuit 250 taken al ong

section line 28-28 of FIG 26, i.e., a cross-sectiona

side view taken through field region 18 and sub-area

16A Vhat i's shown in FIG 28 is a barrier |ayer 202

Iormed ?lox%grtne s dﬁw%g ﬂnd é)ﬁtéom oq B%nrarc!l nlng7?o%%2' lafy%'rngrééf méeﬁ Slﬁxég ?ehSédewalls and
bottong pictentest drsnipidOizod 2 baricokyep @>7r2tfvrmnd d9g thefidewallpanid batp@. of gontact opening
182. Heleadl 1a>leaz<>@ s f&%d érﬁoafr@x"lﬁ@%%O@ fh RN LR rrleﬁyl%rer 2Q % fhrfhed on barrier layer

trench 174 ned on barri
226 iyt os A 17y AP BRET 19 F o B B A PP BB AR, and  meta
layer 249 it fvmeé oriiedientayst 238 lirosantadt ppefihgs 822 As dilyassed with réfargree ® tiRE@bodiment
showrfil 61@2% b@hG 1Jyér£ @g@l B EY AP R a@lqmﬁ nlﬁgs[sﬁ bR theHhetdBitrithal layers 208,

08 210 I's copper. FIG is a

1”6;%§6§§4%%8¥T%nal si de vi ew of |ntegrated circuit 250

t akserowal shovljl e eprirdciated lh'htnze in2Qraf2® citxhit &nld @meD6d fot ma@mfactéring the integrated
cuculﬁ{a%so%cax Ld'e@ n[@’J ad§a!|61%§e o\f % a{e@m tsgﬁ]{c?&f&ncefém% ﬁl‘% pl:egeq{ i@ ntion is that it

inoratss e lptary@fleczwms ST By %ﬂ%ﬂtcﬂéf plein g ffsepommects rom ot
electnbdb[@r b@mqﬁeer dldn@fits sffthetmtegmda cikoldt, InAddlIﬁdnaﬁxe dnay@ranc&ﬂaﬁeﬂars can be

1mplex89nte%n a magmigc%&l ting ro?essa' X ] cos? e?t%le {lané {neartllmg ct%cuﬂ%t maﬁzer Althonl;gh certain

preferpef epbozzaentb@ndrmeélpds|ha‘g¢é>renﬁ@2°sp%her€int #illhmaprarsgifromythefprggoing disclosure

to thodeRE11ABA @b ar@tflat %Iaﬁdns Lxﬁ%ﬁlﬁga@&lsbﬁsumedlmelﬁ; 4 metfodk faydbe made
r,0S

w1tho¥t gfgéiﬁm%g% hg 5)2}8 SdI OSﬁOPF I tlr{EW ontsplﬁ n )%?nal‘e q%ens%ellly :sttresseéiq’ECVD nitride

layer mayds éor@@dﬂownlwl cogpreksivaly ewsefﬁiEéWDtrhndﬁJg«hr ag$ inlgerded thatdbe invention
shall bla‘ﬂlmﬂéd cﬁ.lydo ﬁl@&'te‘ﬁﬂeqliged @'% aﬁﬂél@dea EiSighs dfifhe M3hd ﬁr&c?@@dﬁ’gpplicable law.
is a barrier layer 202 fornmed al ong the
S|demalls and bottom portion of trench 174, a barrier
| ayer 226i or meaal ong tne sidewal | s ana bot t om of
contact opening 178, a barrier |ayer 230 forned al ong
the sidewalls and bottom of contact opening 180, and a
barrier |layer 232 forned along the sidewalls and
bottom of contact opening 182. A netal layer 208 is
formed on barrier layer 202 in trench 174, a netal
| ayer 234 is forned on barrier |ayer 226 in contact
opening 178, a netal layer 238 is formed on barrier
| ayer 230 in contact opening 180, and a netal |ayer
240 is forned on barrier |ayer 232 in contact opening
182. As discussed with reference to the enbodi nent
shown in FIG 22, barrier layers 226, 228, 230, and
232 are titaniumtungsten and the netal of netal
| ayers 208, 236, 238 and 240 is copper. By now it
shoul d be appreciated that an integrated circuit and a
met hod for manufacturing the integrated circuit have
been provi ded. An advantage of integrated circuits in
accordance with the present invention is that it
i ncreases electrical interconnect routing versatility
by dielectrically isolating electrical interconnects
fromother electrically conductive elenments of the
integrated circuit. In addition, the nethod and
mat erials can be inplenented in a manufacturing
process in a cost efficient and in a time efficient
manner. Al though certain preferred enbodi nents and
nmet hods have been disclosed herein, it will be
apparent fromthe foregoing disclosure to those
skilled in the art that variations and nodifications
of such enbodi nents and net hods may be made w t hout
departing fromthe spirit and scope of the invention.
For exanple, the tensilely stressed PECVD nitride
| ayer may be forned before the conpressively stressed
PECVD nitride | ayer. It IS intended that t he i nvention
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formng a first dielectric structure (168) over the at
| east one active area (12, 14, 16) and the at | east
wor@oflisgBd region (18); form ng a second di el eRCT/U82006/014676

" WHASUR OEAMMER'IS170) over a portlkon of the first dielectric

structure (168); renoving a portion of the second
dielectric structure (170) that is over the at |east
L oné mgheq frmagpiaguring on intpgrated @rpuit (4 5P spiprisiye de stersgst  one
| NprevidieyHredicondlotd subdihie)(24) Bding @iEertalSactiveres (12614216) haskast one
i S8y ABTHEEUAEL R 08 G5 f I APong A YRS 803016
118);] east one field region (18). 2. The nethod of claim 1,
Whef@hdh firkl Gieﬁ&tﬁcps_txﬁcfturg Qb8Yong te !Qﬁeafsti oﬁ§$cti§iai 28 et 14 5) and the at least one
ﬁddég&ﬂ§$ure (168) includes formng the first dielectric
StPucture (168) as layer of silicon nitride and the
st fepmiegfa speonddicigptriclyeucgied b9l ovdi atogion pf the it dighttrie Bru¢tdry 0)68);
| NGhovdaS phabdeag sidbf SELRI0 gngm@gmzr&lat G odrtd Gl ks Eoné Al area (12,
M.uqimahlaygr of silicon nitride. 3. The nethod of claim
i erein the step of formng the first dielectric
St formgtgaLat lBasf a6 BterdomkttiS s1 777 0harexngpdd froen the at Bbst cieaéngicinthicer device (32,
34, 1IBL11BYH YR af T8Ebhe Bivd AURM2, B 16) UIEIR! 2V BlsVons KOEREEH1).
silicon nitride and the step'of formng the second
dielectric structure (170) includes formng the second
2. diBleeethnd ¢ chinr 1) ohatsiethé depO¥ forsingitht figaticlddfric tielimiel(Bi8)includes forming
i Li | Lri T Laim .
the fu\%ﬁgggtﬁﬁgﬁuﬁgj& gl?ggs %#retr %1!(') s?i?ncmnrgtng%agg Pa??%joqgalrrg{n% glfz %c%nd :cllielectnc structure
(170) elpdss fogrpiae (he Taopd pislesifciactirpilif) Ay levseofpilipapmitddee| ect ri c
structure (168) as a |layer of tensilely stressed
Sidyi it 1] nd the s of .form.ng the se d .
gt BBl B b Gt R 1 B N6 BR PRty romine
the firgfidisleptri fifueturg {168)@s layes of compyyssizdy srefsed sdliconfitridearg the steit of &riping the
secon&&iEl&)‘&ﬁ:@Qucﬁliré (il TP clBdeb folhﬁtﬁg th®secohBl eielgtﬁﬁm&é (164 @;@. s of tensilely
stress QL eI D ehe step of formng the first dielectric
structure’ (168) includes formng the first dielectric
structure (168) as |ayer of plasma enhanced chem ca
4. VoRRmeMen?Shid 00ndEEE D) o8 fokhitOfle Rl dddSe Rk gﬁs%&r&es forming
" qu.{onn1ngﬂﬁhg second di el ctr|% @trpcturguﬁl7 )f s
° Byt dieletite iy HPRGS t R Sasily strsedalppingridsppd as et ey the second
dielecgis stanctugy B0) io¢ludeHoviigdhd se@oddigiéctricisth@turdd 1 70Pasrmdybrad cdn@kessively
stressdd@iitn@ghddr i ng an integrated circuit (10, 250),
conprising the steps of: providing a sem conduct or
substrate (24) having first (12) and second (14)
5. aclhs wethar o alsint 4) @herdid the @dpE foFrhiG@thd frst deltbigit @flctie QITB)EAMdes forming
: ' ' . f.orm. f.irst e
e £ O 184 e 0Ly e Mo bl vy ston i
and the sfep)of forping the weqsd diclseiny smfieed 7 Q inclidssiferming the gacorid distpptripgiructure (170)
as a lage@ GERBL VBGHicHmitadeea (14); formng a first layer of
dielectric material (168) over the first active area
(12)and over the field region (18); andfsming a se
6. orft methogyfermapufetiveingantiptpgratodeireniti(E) 250% P@)prigivethe stépeofsecond
aGkdvitthg @k@fcohditbr ARG VR hal BEARQIL) hfiNe@hd M ciivk hids that are
e

layer of dielectrjc teri (168) and over the field
elecm?a@éfs%lﬁte{ﬁ ?aCWF{éﬁﬂngH%g‘?‘?L8§1 | ayer of dielectric
nebreung a lfirsf Se@@pndugorsigiet(3M fipma khe firstds g @rutea { I2pad aseas! soniemductor

deviceg[‘l%f§&&ﬁ9&c&95&ti\4@ar@ﬂﬁ? (14) and the sgecond | ayer of
ielectric materi al 7 is substantially absent from

rial (170 . .

ar¥Ee gt layen of diglectgip mafefﬁ)l (168 gy <& e fisspactiverprea figpand s B field region
(18);a04 cl aim 6, wherein the step of forming the first

sem conduct or device (32) fromthe first active area

(12) and the second seni conductor device (116) from

the second active area (16) includes: formng a first

| ayer of polysilicon (20) over the first active area

(12) and the field region (18); and form ng a second

| ayer of polysilicon (22) over the second active area

(16) and the field region (18), wherein the first (20)

and second (22) layers of polysilicon are spaced apart
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the first layer of dielectric material (168) is

sel ected fromthe group of dielectric materials
woanpriiigismg silicon nitride, conpressively streesad2006/014676

silicon nitride, tensilely 18tressed silicon nitride,

silicon dioxide, fiuorinated silica, silicon

o}%yrﬁhé & {6l la§ér kst (ﬁ@é?etrfé @fa@héﬂ @70)3#&'&%@&0@%@@ i3k A2) and over the portion
con Car ni

itri us s
R AR L e L L
materiab @ 68) ixchubsaytinily gfsentlir@h gess piec thergeend paive §rdad0d) apdsthessedoad lape of
dielectécr n?eﬁ@ritalrz ?709{3 gaﬁgllﬂbﬁkt%]:nra}egs J@Jtﬁerﬂrﬁ Lic?tlv@agém [2) sing
silicon nitri conpressively stressed silicon
nitride, tensilely stressed silicon nitride, silicon
7. d il“ﬁb)(thdflad of dldika 6, whadeR theStep ffamingiteificosemivxydnitordede, (32) from the first

active area( 1] a& tﬁe%éc%hadﬁgmg»ddut?@%&w% %Mgﬁ{oﬂ{ féee aL&&e%@eaw RORdes:

ous Sil1con ses ul oxane, and
p @qny:nef firet Igviey quolyssworm%O).ora«tr g izt 4 eéref* &3 o (hf@eld 5197 (19); and
C @ifink 5se5kg1d laSler SEFBIYGITIEG U2 @urer ﬁuﬁs&m adiiee {r24)6) hdMhaTldasgion (18),

1
wherein t%?n Iﬁrét 0(% u C se(go d? g\):llaafgrs %lym czim arf i%acéd%&%sefg){noergﬁlé g@% andQVherem
¢ W fistleseyef digieciic rgrial @aS) is gyied Fomitheggpun P dRyis PRpERpomprising

silicon hig$de, chgﬂreﬂlvﬁpgh%%gi s@lié@r[ nnﬁdep Qﬁsﬁlbl? Birefdked $iltn MGHde, ‘éﬁicc&rdﬁﬂlde fluorinated

the f f
silica, sS}fcoxaci)wfé@f Is%ltéonﬁg{ng?, iSlgTOIl ()71}’6%‘%139 512008 éa]er'b 'cx)u\il:nZdre altm[(])gn ous ts ¥con methyl
silsesq@ex@ee, {nll Rolyrhetic fik®) andrsdiertine fi el d region (18); a sec ond

| 3y @Jcoxﬂflaygﬂ S hiBIediid rarddBil(©J0) @Eel&ég Bdm g 2SS dxe@MﬁJ mité}ﬁls comprising
portion of the first i el ect

. | a
silicon (ifrggigy coppyEgsivy gs'fdfsg%s&scaran%g%fen?‘ﬁ% Sfesseq ﬁﬂvwgﬁﬁ ‘eli%‘)dm’“é{ﬁ&“"““ated
silica, dlivobxgaitride, Giibonicmbide, sibevn exyarbitle; sititon cazbof hifdsle, atiogbos eilicon, methyl
mh%q8¥8&5£ ?&&k%ﬁﬁf polysilicon (20), wherein the
ectrl I nterconnect structure (175) is

dielectrically separated fromthe strip of polysilicon
8. ( 2Q)nteghited dibmit (107 250K eipdsingt r cui t (10, 250) of claim 8§,
WS SloRab b deli8 boaf BRI P SRG Bl f6f O ol efon B):

die rnic Icon nit wher ei
th eenfnrorl@ptot deyier 3p4.diG ] &formeé fﬁ‘?ﬁltt@ralcfﬁ’le area_t@%s)l‘*a 18);
C QBRp 6501y MBdoY (28] 12P&EHBd Siel 4 somidon BF the dcthe amn (2] 1a£163 adardield region
| ayer of dielectric material (170) is tensilely
stressed silicon nitride. 10. The integrated circuit
of: fics} layenviBlicleptie matpripl €1H% dsposasiovgr I @Ytivafrer QB A6 3d thefield region
(18): ;zyers of dielectric materi al are silicon nitride, and
er r st e r|c nat 168 :

8 S Sl peleioienn i iop e e iR G R ] e
materidl §if8)thadfs didpoaddestritedicldudg@n(18); afdl 70) i s conpressivel y

Stf ng iR bt dl?jﬁ disposed over the strip of polysilicon (20), wherein the

electrical interconnect structure (175) is dielectrically separated from the strip of polysilicon (20).

(18);

9. The integrated circuit (10, 250) of claim 8, wherein the first (168) and second (170) layers of dielectric
material are silicon nitride, and wherein the first layer of dielectric material (168) is compressively stressed

silicon nitride and the second layer of dielectric material (170) is tensilely stressed silicon nitride.

10. The integrated circuit of claim 8, wherein the first (168) and second (170) layers of dielectric material
are silicon nitride, and wherein the first layer of dielectric material (168) is tensilely stressed silicon nitride and

the second layer of dielectric material (170) is compressively stressed silicon nitride.



