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WD 2008/ 042144PCT/ US2007/ 020598 A SEM CONDUCTOR DEVI CE
COVPRI SI NG | SCLATI ON TRENCHES | NDUCI NG DI FFERENT TYPES
OF STRAIN BACKGROUND OF THE | NVENTI ON 51. FI ELD OF THE

WNMBRIT QY Ceneral Iy, the present di sclygisS)rn20s98
relates to the manufacture of integrated circuits,

a | t [ j
F PESEPEEONIRE T O B vicr COMIRINT T OBAIRO TR GHges
st rai n- i nduéNDY EDdG DEEFERENT B¥PES OFssEUARDal | ow
trench isolation (STlI) trenches, to enhance charge
carrier nobility in the channel region of a MOS
transistor. 1BLCKOEREBNBIORNYHIEINVENREOATED ART
aplurality of 'process technologies are
e WK ,;‘“Jf:“_%mﬁnanufacturing conpl ex
| Nt gefRLBd ufe! frEht SiscVRRE Riidftes e Eﬁm&%r f rir‘i:tgértm{i:é( ‘circuits,
such as m croprocessors, storage chips and t he i €,
aneNmee pagpr el ngy thesfopmatiamnef| tyansistersdfavingestrained chabBel regions by
; ) S - h to, t,he superior, .
ol S DRBRRORBRT 88 of B G he T R Bl renches, o
entpowethage wswirphboilityein dicorhames teghfdf aiMOS yransisri Ng t he
fabrication of conplex integrated circuits usi ng CMOS
technology, mllions of transistors, i.e., N-channe

2. t r SBDESECROPBIGN OIPTHFARBE A TIODRARITSt Or s, are formed on a
ng a crystalline sem conductor | ayer.

su%%%{%ﬁe incluq, , i _
A VBt RIGRILT oF eBiGETE | PeMBfoRie e curEPRN. PRAsteRd for
mahdfadgif @bmplex AnRpeR@NRREuits 2 WHeFeBDSfos L mpldk circuitry, such as
.consi dered, conprises so-called PN junctions that 'are
MGG P By St_ﬁﬁ‘gp Reer frltae _éikes KNSR yechopesy id curentlsmde of the most
: folo} . region
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- ' r apahj.lity of the .25 nducti ve.
Cll‘({l:.lﬁg H%E% jfﬁ\ilég Ct%c%ﬁ)lg el Hkg/ns aé’fgté:tnéistgfse pan afigeﬁ rHEAPS SOy and

P-chinpelcranizelrs, reegifameansh aemasiaie theluaaized reomalineaschtidédhductor

Jdnsulating l.ayer. The conductivit f the channe

avgragh oS B o rRProns o “aeter e ePouiel Hamiat: P chumnel

tradsR@r asp@inisiﬂﬁ%d},cd’djllg)fris@rboaﬂﬂé@PN'j@ﬁc‘i»’toﬁsombtr 2k el dgGntifterface
ode, depends on the dopant

t ate electr ; , . .
of *B%i}ﬁ%g?ﬁcgéf% And THECCTREPTS Vi ot inppreclindpendi chynihepgipa disposed
bet@@lh_rtlileﬁfr_&n r@%’jlé’n arfdQhe ﬁ)ugécvr@élm?)(t ension of the channel
regiron In the transi stor

The conductivity of the channel region, ie., the drive current capability of the
conductive channel, is controlled by a gate electrode formed near the channel region and
separated therefrom by a thin insulating layer. The conductivity of the channel regjon,
upon formation of a conductive channel due to the application of an appropriate control
voltage to the gate electrode, depends on the dopant concentration, the mobility of the
majority charge carriers, and, for a given extension of the channel region in the transistor
width direction, on the distance between the source and drain regions, which is also -
referred to as channel length. Hence, in combination with the capability of rapidly creating
a conductive channel below the insulating layer upon application of the control voltage to
the gate electrode, the overall conductivity of the channe! region substantially determines

the performance of the MOS transistors. Thus, the reduction of the channel length, and
1
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30 wdth direction, on the distance between the source
and drain regions, which is also referred to as
channel |ength. Hence, in conbination with the

waepakiliiiyy of rapidly creating a conductlvequﬁ&%%hm“ﬁs
bel ow t he |nsulat|ng | ayer upon application of

at
as G0t el BT bl R AR forPe R ft ot F ot tenetn o
dodﬁtaer dtm@sexﬂtheorp éorf axcompiGingfant ereMaSint hangletiktifE Speed of the
intaS the reduction of the channel length, and 1 WO
%6@9‘ 6%424%44PCT/ US2007/ 020598 associ ated therewith the
reducti on of the channel resistivity, renders the
chapnpel length a dom nant design criterion for
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cmﬁﬁﬂfn@ﬁa'g(?@ﬁm a5 sileV BnadhéieRpioh NwhiE Mk@itsNint ¥ lgédlflaﬁ mobahty for
channel region so as to produce a corresponding strain
elegigng jad @Hl‘ihn@lﬁpqcétiﬂibn Fogteicamplee suhprsssive strawpdlobg eble channel
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ransi sﬁor O%.the ther%ﬂand the creation of
ma)i BGEP Il ronmp é“ééngﬂwétf et SRy Phs R BRaincgHng Hito the
prodee of hadpiatd eR@IOMbALaBR 1Nk Q%&ﬁéi{tﬁ@ﬁﬁ.l@t &DprdABY for further

j ncrease electron nobility. The introduction of stress
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abrication o or devices
W t hout reqU|r|ng expensi ve sem conductor material s,
whil e many of the well-established manufacturing
techni ques may still be used.
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2 WD 2008/ 042144PC T/ US2007/ 020598 Ther ef or e,
in some approaches, the hole nobility of PMOS
transistors is enhanced by form ng a strained

ved bjogensger mani um | ayer in the drain and SOW-§Ris2007/020598
regions of the transistors, wherein the conpressively

st r 066, dtAl I.C.hedl WO traip in the
] e O e bER A5 o PSR § chieed
by domee ar grainet rsiliwogdrmarton tiner Si lthe onin od &durdeC@glons of the
8 LR B 7 B SRR 16 e
adjpent cticandengdiregiber Shntaanrebok kARSI $¢ MiGduded iHBiBe silicon
scenari o, hémeveéi,tqg performance gain may be |ess
M5iH VLGSO IGHN FuBs having: eatly wrin Bstiesiraia eaé isaeq) rogions,
theydby AciBEng @ péTPrmaRceaiPfos N aRM tihdisk GO NinGRE Q?é?lari , however,
material . Further device scaling may Involve Urt ier
the perfpiapangth s&n gl beilery thasctrangtethduciton varietoé issury asfooiated with
theSBaRgh &faf ‘ L.ner tlevels
e TOREh o dmal ey SBHGN Ahon AT FATRS LOLAHRE T Bpeone
furthes péréarinencel raguningamdctianisnisi foe colntering, shivowbamme], eftdctdisgeh as

- Lnar -brovide efficient technigues for . .
o RIS A PR PR S0 SETIERe oo
anddéhgr B ndt appoeaehest hyghefrhpaiagrt loy ploRide ea8diag kliques for

cha%ge carrier nnbllit% for N-channel and P-channel
CORERHEE PHP L HYMBTU g Sutareidn apErading epnessches by efficiently
incehdid the CRABEERGer FRGIAD ST ch e Chd TEdhalR] HERARL BPFroMding

Ln 15 conbination with the above-identified .
addgional SHiEAt N WLNTDE encQrRiERs e hicky gty beuthd adore or in
conMin 2SR SAnCAD bEGVe-i8fEicd SRRCLBY CFor HFRHe MesEOMYR! LidR%s

the etch process for formng contact openings I'n an
strepygl épmasi@nwhoﬁt@ @mrr heednfar eentillingrib osh pcessdor forming contact
orSER0SE b 1310 S TR il ] TR A, may e
forrpest witls p birglhli angust efdierriah sttdse thahaan elduceegiadspondhg strain in the
dmﬁ&ﬁ%%fﬁﬁnre’ i n sophisticated sem conduct or devi ces,

“I'so 1'On trenches are typically used for isolating

i ndi vidual transistors or groups of transistors,

mhj;egn silicon ﬁ%pxidg is usually used as an

i nsUFaETHE 1 1 FORBIHEPIcal SCORATERCIPY pleiars yispladan tizenghes gare
typieANPIses Sbrvisd it inglin@is el EhRREMs §0RbhBUWathOfors T WHSeint Heon

. Stressed isolation trench may also 25 be used as a

dioxddg & wswallautsed gass suirisauistne §éet§liah'ﬁﬂ@1, twieis itgpiatly results in a
comfpRR§i VAV ERLEQNSench 'Eos%%t&%}iotnh e ThE ?c?%%\ﬁ%(ﬁ&tfogqﬁmax mtapediso

isolation trenches Is” advant ageous. wever, the
be wsethwie rit Susiraindprios eesce éohspieciiesrahgstof oonfigngtivsplimtibieh the
o St B i Ot Rl S b RS, Ay, ' o
processataetingques Sordmchilg clobaning rehehan &iag hor rovildbl tcheguRalexibility
for aeSingcit [ORGPISIs 58 ST QEUS IRy ABE N channel Gamsiors
FurtBérgiord, idgatfitigndyesrsine enfaiRthcind rdchBisrs OB &%, cofGRoAS STI

stressed contact etch stop |ayers. Therefore,
techRigHRemtY BhaEnBTIntyeleinfagiRaEcdnigy s tsoyseesy sk a stressed contact
etchSst@Niakérs artheRESE, ABOR RIS T teéﬂnﬁﬂlgygﬁ dol pRVIdaCd Bb&ificant

the trench isolations may represent apgropplate devVi ce
perfprgwaed ge dbpughndoniingpla, tesienddisplpapensahabieareisait appropriate

devid @hflodsNfok Qﬁd%@cae AtsiRG! ﬂyffee of %rigx?a? nsgr%:%t B the ea%h adert ac%ive

semiconductor regions.
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WD 2008/ 042144PCT/ US2007/ 020598 The present
di sclosure is directed to various devi ces and net hods
that may avoid, or at |east reduce, the effects of one

wo 2621 Qf the problems identified above. SWUWARY)Dz0s08
THE | NVENTI ON 5The fol | owi ng presents a sinplif X@Fzm

su e ven order, t.o vi d
cnaas Pt HEBor M ST S0e 8o B GF enigePhiane el BRRE avoia
or sujnasarcylucesma@ffecamofeoth&u sioro/d URMBOMERWIdRhtiidtBabove.
invention. It is not intended to identify key or
critical elenments of the invention or to delineate the
scope of the ingﬂmﬂﬂynytﬁﬁTﬁghﬁﬂ@NTﬁmﬁ is to present
Song concepts inasinplifred rormas a prelude to the
nor énGigpImePresests |a|Smléwdﬁwamaﬁysofdhes@u@g@@ int Ofdgt trprovide a
ba&e Gx%feﬁltfln)ﬂmgtol? %oxﬁ&'g &E OF’thetxﬁ\?engJ)l? s @n‘i’rp&%ﬁs Rol & exhaustive
directed t0o a tech que formng 1so
ovgyencefube siveptiguch ia nmlayltdnh@d tositteraifp kieg ok @cigibdlyelements of the
C [ ok da h. de ice requirenents in
iR o RURSELAIANGE SRR S PULAGERTVE 10 Bresent some
contclelamm s$iopliBteiventas a pfdhxdel&tiﬁmmre aapieel descripgioh @ak BRliscussed
Iatg,tructures such as trench isolations, may be forned
dh the basis of a hi ghly stressed dlelectric mat eri al ,
mhereln the type and/or magnitude of intrinsic stress
be e |f|caIIy adapted to correspondi ngly enhance
per @Wﬁi@( SIIES] J”ﬁ%‘éﬁﬂ‘sql?sﬁﬁil b¢reindy diggcideaagechpigpe for forming
1so@lﬁ@rﬂ'§ﬂ1@,{uré§nm%99{ PRVl AR lsdaif § %@ilﬁ/ﬂmguc%l:iqga&o?ddé@é &ith Abvice
for filling respective isolation’trenches ma
reqispBENY Edorder tonenlieeceahel esiferadneeypfereppectve manrsl‘ster elements In
SOHII\JE &SE@J[IJI ?40 a[l%g SH&[‘H‘@‘! %&&rEl% ’{[Cﬂ%}l S&&Eﬁ(ﬂl@ 1'?1 Ormg(lfl SlS of
rial aV|ng an appropriate intrinsi SUress na
a hfghhhexdsded drddgpecinatedali wbéraini tontype end/he siapcijale @ﬁﬁnttll@ilc StrCSb

o Tk LB i S SRRt 6500 e
elel}ﬁeﬂtﬁ oFmammmptazf adl h;f)pfr&ﬂirﬁifﬁly kaleunsl Gtledirit YZWes iAot fﬂﬁng respective

e wherein the. strain-induc
SO Ry o T B A R R LN —
trarfs (@RS R@Sle MRYsabld R ldiEdrerd IRSRRE h&iMLa MR BAERHURISK siress may
conmbi ned with additional strain-inducing sources, suc

be fOrmagd, A nEEPEENT cisHaLRY drendes crdiasest it feghyapel transistors o
cox%\ﬁgﬁhiﬂg@r RAde tHE hdi&Cmobility of | ReRt RELicASPEELS, eg@cmiy, the

ficient strain-inducing nechani sm nmay
perigrpyic ef dibipresbirisisian gypse ay bs indblidusiie ¢nbaneed hvhfelelm 1he strain-

h
mdﬁc‘?@ﬁic&%ﬁnﬁﬁ%tvg%%any ﬁhgrbllff%ll[ghﬁﬁ&p ﬁiath hemlc}\es may in other

30 depositio
dsp@&pablddm:yaguﬁuspy @vmdmn@ vaitthiadghitiomat rslrmnﬁdzﬁjnfges@rce&, bR as

di th ,
Stragg I Qel?fc%np e %mi‘ ﬁ&t%g'%’\la’r %8?58‘:[ P‘éeﬁaggs ?Ifzg thg Mg%lt i Ioﬁ }A?g nches

may be used in order to select an appropriate
digle tric fill materjal. For instance, for narrow
IS

P QiNEbASPET e AdHBY cHiciah siEip-ingHoing arshauan may Ds@reridsd by
contbdhif Q¥ LeaBiRBed trench fill techniques having a high fill capability with other

deposition techniques, which may have the capability of providing a high intrinsic stress of

the respective dielectric fill material. In this way, design specific characteristics of
isolation trenches may be used in order to select an appropriate dielectric fill material. For

instance, for narrow isolation trenches, a deposition technique may be used to provide the
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4 WD 2008/ 0421- 14PCT/ US2007/ 020598 desired fill
capabilities, while noderately wi de trenches may be
filled on the basis of techniques that nmay provide a

W 90s#.8141 Nnsi c stress of the respective fil 'p_(:%kﬁlf;’}/@bws

In still other aspects, two-dinensional strain
chatr, ri.sf.L.C Y taken.,nto. 5 consideration |n.
e GRRTE LR ST Sy bR Tk R 5851 P b o b o

teckiguis that may peovidespegt inudsichaaiel teegiponive Gl rmdirad.ent
transi stor elenments by taking into consideration the
strai n-inducing effect of respective isolation

t r emchifs owlet Aspes PeEd-dibRniibal tk@mS st RleriidtRay be taken into
direction and the transistor length direction.” As

v i . - . a -
consigleratipn 1y prdessigypetly matider davisd|tineedf WavidisHaiprin iedsspegtive
haRhA eS8 6€ aBficehl BXAR, ' ol Lk el 0Ral -
f: ast_r aiC%-i ndug(igncéiﬁsgﬁs?gg %/{%I}l+dgs g? Q%ﬂﬁgﬁ ﬂ%%%g%#‘tgh?@ﬁeme stain
mdypipg ¢ifichef wmsistige sy oadreothes onthacsipbitite thy taidistor width direction
L QR - echni s.for. faorm.ng hi.ghl .
RN ARTSE AR AT IR o
a highcdngiaquastidxdrilifyrio iroidigg additibha rakinghding- doncee whgle at the

nmechani sns. cording fo one iJlustrative epbodi nent .
sonffGF Brobieet BER <o ol Poobbi s M Gheebort iy rirceegues
for dorfriifShighigtscMed SidUiiCasalit! 6 wite gthen pldodss A@hAbuds@asbroviding

one border formed by a first trench isolation
addifjongl frapandvring s hetiams i r st diel ectric fill material .

The sem conduct or device further conprises a second

active sem conductor region having at |east one border

f orhEardiRE 18 ose dBKativeembRdimesl dis¢loved Seteine & sereiconductor device

oS0 ESEAR B 00 o L P e

trengh é$cét’§t0ﬂi ftfruﬁ?iu!fﬂ nrvhtderg alfil‘kta@ieantrizl(ﬁilhmdtﬂnsﬂ.c Bieresscohductor
X .

forrestbloylianveaiinddicsich esedioharredtine iaci@ihfadecanipdibls@sc fill material
em conduct or

form .a first. isolatiqn french in )
o ARG fieeF g maew gy Wb B ahstero B BHfer DRl has an
intrinbic Stresd if@ if@icligGuhinlih th¥BE@LH abuiRa¥nRGnducidr kot YPe of
intrinsic stress. Furthernore, a 25 second 1solation
trench is formed in the sem conductor layer and is

fi 1A R6rdgtih afoiBG GRRE Gk Sdr@lilthne tﬂslr!%séﬁﬁﬁ:ﬁ:?d, ld R B:%Hﬁﬁses

a second type of intrinsic stress that differs

formping a first dnolatipp gensh in Aserhigendictor fayssand Addag @i first tsolagien trench
with rrg ?ﬁ% 3ﬁel!:étxlicu filt rrﬂ&t!:r‘?’a? hﬁ@i’ﬂg %i k0 {ypg io? %luq t?s%j stlpe%g £ iFUx‘mearmore, a
second isolation trench is formed in the semiconductor layer and is filled with a second
dielectric fill material that has a second type of intrinsic stress that differs from the first

type of intrinsic stress.

According to yet another illustrative embodiment disclosed herein, a method
comprises forming a first isolation trench having a first width in a semiconductor layer and
filling the first isolation trench with a dielectric fill material on the basis of a first
deposition technique with high gap fill capability. The method further comprises forming
a second isolation trench in the semiconductor layer, wherein the second isolation trench

has a second width greater than the first width. Finally, the second isolation trench is filled
5
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30 conprises formng a first isolation trench having a
first wwdth in a sem conductor layer and filling the
first isolation trench with a dielectric fill material

vl 280084 Rasi s of a first deposition techniqu b,
gap fill capability. The method further Cong’(‘"i“fﬂsgonwoﬂy S8

co ol ation t ch.in the se onducgt or
w0 RePRORf @il b L BBt FbRa A Riscoogs of & second
demamndecmmqudmmremnahe fik@fepolgod ietisiiqual dth. Final |y,
the second isolation trench is filled 5 WO
2008/ 042144Mr/ 1182007/ 020598 with a second dielectric
fill materi SRIGEAVVESCRIFIION DN THRDIEARINESRS on the
basi s of a Second deposTtTon techni que otner than the
fi r}s/{' eosu tion techni que. BRI EF DESCRI PTI ON OF THE
q\l%@f SpFfeaY 8¢ PB%?t@%@ymB"éef@ﬁ@éﬂ?tféﬂwwg description taken
in FRARREGRCRit Qletdb&lﬁ;ﬁhbﬁ&"dﬂﬂw%s&rv{/l% QR LRKER, | 19 rals identify
conjunction wi th the acconpanyi ng draw ngs, In Whi €
lik¢ gltgpentoped Brvkicliuneral s i dentify |ike el enents, and in
which: Figures 1 a-1g schematically illustrate
cross-sectional views of a sem conductor 10 device
conﬁng$dgiguﬁm@nﬂmmﬂﬁammuaesemmaanﬂnﬂtﬂewﬁeguomSmﬁ@muaor
devi & Cmnln N (f@:pﬁ v%“;ranscst rtelenents wher.ei n
respect] i/eg i LAY SRS SHRICORWEIR i5EI0PD Ol HCHRR nEgsREctive
tran:%tsfcfr efcaithts! ypaeifredpptihierisiliontstie&6res Bredoti@ed having a different
i.vi dual | nduce a respective strain in the circuit

(yp [ L HEDEE “r"%tf'h%ep ae e \/‘%dlf"@ﬁi‘lg’ng’dé%‘-’c6rr85rﬂﬁig“‘teo"t“‘m in the circuit

eleined IS hahdtive reFiQ didBedh S io iRt BV &sbddlnerls; |
schematically illustrate cross-sectional views of the
sem conduct or device according to further illustrative
e”h@gir@se‘i‘ﬂ 33 sdh@mmaflg lﬁu%{aﬁ Efksgg&kﬁglﬂw&gs RE %esc‘e‘?m}:o?lductor
comonl y perforned ferent active reg

devpe @delhg t%ﬁﬁéﬁaﬂluﬁ@ﬁll‘/y embbd;sltmtatle svhichcr ogsh Spatltmmlgairocess

is S peRo RN GARIYFEOn: HGNL ¢ “&hions;

Figure 1j schematically illustrates a cross-sectional view of a semiconductor device,
in which three different types of fill material may be used so as to individually adjust the
respective strain in the active regions of the semiconductor device according to further

illustrative embodiments;

Figure 2a schematically illustrates a top view of a semiconductor device including
differently sized isolation trenches, wherein the dielectric fill material may be selected in
accordance with the respective trench dimensions according to further illustrative

embodiments;
Figures 2b-2¢ schematically illustrate cross-sectional views along the line IIb-1Ib of

Figure 2a during various manufacturing stages according to further illustrative

embodiments; and
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20 in which three different types of fill naterial may

be used so as to individually adjust the respective

strain in the active regions of the sem conductor

viesheenagcording to further illustrative e"?@?{@?ﬂ%&&am
W 0

Fi gure 2a schenatlcally |Ilustrates atop vie
25.di fferentl

i sgr %? 17on t géenr]}%ﬁalsy (%%Sl anmf’ v Pt é"é}flf‘i"@“?tf)ﬁe"‘“ including
a Hhiutilalylcﬁldxﬁfayntbt@p&ed)femtr@dvdllnarﬂcmﬁéxdﬂm) Ssolitibh tleh@es in order to
r ctive trench dj mensions according to further
pro R G Ep Ao/ SRR AR ESPectve SeLe reg gl s episopcor device

acceie®itsil alihér ilubisib efnBodiln@®g- Secti onal views al ong
the line lib-l1ib of 30Figure 2a during various

manuf acturi ng stages according to further illustrative
embagiagn vﬁ:b @D thafler «?/\%%1&9{1’ §ee }'54&15% %@%9 (‘?/Zr]icg)uzs01?109&('3 fications
Fi gure 2d sc enatlc ['ustrates
andsadtginab ¥ lremer spacifi¢ crequhmbmd itiregeod hpteubeah Ish(ywmby way of example
t and i n ation
i R anl YRR b Gt oo e S evel
the descaiporni Imciasupepﬁ:xfme:nr&mthmeetsnegbnn&n@éd tb][nmm trl]]c invention to the
r vice .according to still further
por R R ey Pty he iesiin 1 @ faved g meifiations,
equmteh&[ arfll 8ehnaed MR vithinrSths UsieieRid fofe I)ioth¥ ﬁ’fv‘eﬂtﬂﬁl as defined
di fi ons and alternative forns, specif
&%H%@“?hereof have been shown by way of exanpl e
in the draw ngs and are herein described in detail. It
shoul d be understood‘ homever that the.descrlptlon

her ei n of D&d. - —
[ t c
4 g:z@nggg?ldsggt% érﬂﬁ%éﬂgt&%?? gt?e mQr?rLt gr{: e c%cng)ﬁﬁgiotvo In the
integeaty of chxlrilty, mod i 1l Eatwronst ae qluumkilzrepibmgnlaﬂﬂl axlet doseretet Vig Sthis
spe&ﬁ%a d;ogg %t\é\daﬁlbé;ﬂ;[otﬁgg g% 6'@{;{'8%18%@ % Rxe cﬁ:velft)phrﬁenlt Q}I gnnyt r!ugi? actual

embod;ment numerous implementation-specific decisions must be made to achieve the

developers’ specific goals, such as compliance with system-related and business-related
constraints, which will vary from one implementation to another. Moreover, it will be
appreciated that such a development effort might be complex and time-consuming, but
would nevertheless be a routine undertaking for those of ordinary skill in the art having the

benefit of this disclosure.

The present subject matter will now be described with reference to the attached
figures.  Various structures, systems and devices are schematically depicted in the
drawings for purposes of explanation only and so as to not obscure the present disclosure
with details that are well known to those skilled in the art. Nevertheless, the attached
drawings are included to describe and explain illustrative examples of the present
disclosure. The words and phrases used herein should be understood and interpreted to
have a meaning consistent with the understanding of those words and phrases by those
skilled in the relevant art. No special definition of a term or phrase, i.e., a definition that is
different from the ordinary and customary meaning as understood by those skilled in the

art, s intended to be implied by consistent usage of the term or phrase herein. To the
7
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DETAI LED DESCRI PTI ON OF THE | NVENTI ON 15Vari ous
illustrative enbodi nents of the invention are
descri bed below. In the interest of clarity, not all

w@gp,y,r,gsmof an act ual |an enentation are des,,gqhgg(g,m{bm
this specification. It wll of course be appreciated

exttthanlgleu?t]oﬁ tse}ljﬂ rq)?lyd%t!’, ospngaggrl]edg tp())e av Iagsl{)lfgcg% axgeitagﬁxg ﬁﬁn‘(s)%) %Iﬁagglﬂtg other
thanabke uhdx:raodsﬂ l@vﬁﬂteﬁ@rtd@x\/&‘akaﬂjﬁ&rs‘@ccuﬂ Refifibre wiDRd Spre&i§Ret forth

t | at ed db | at ed
e T T A e
spdcfﬂDHﬁn‘E{ﬁﬁn&bf @8 M RpRLGer . Moreover, it will be
appreci ated that such a devel opnent effort m ght be
conpl ex and ti ne-consum ng, but woul d neverthel ess be
a reutdAg, updenbrkl B0l €18%in0 | ko]
t he artr [r?aw ng tfﬁle e%efl {Sucz}%% R?rgmdgésué{}ﬁ@%t?g% J‘i‘ﬁlhgue for
proypdisge A eﬁfub?né@tralnattcttemgmmmhan@w lwmiem@y |bbadewmhmtwc:y or
ch ures us_struct
adcfl&grﬁﬁﬁ's& grosc}}an?tngé&ﬁ ren%gl?: 1S g}(,lr 8‘3}3‘{’%‘} aﬁeh{‘] T"P]aélcc of
resph'caw rgssifiar elpuemommﬁ ae!xlgh gnsatm@ch dQ:chy icafid 80e@8 h8) be
t obscu the resent .discl su e with details that
sel el B Ed P SOLICR FFPEE Pardgng Tagpective active regions of

a s&iﬁit@:ﬁdub@lr GS\‘&CL t Depeatiing©nale dhidbr 0 %iffdr&ht ifisel l(l,@@ﬁh f&erial for
descrijbe and explain 1l lustrative exanples of the

the SFRREUHE 1dotiog; EEPlss 16 sOTRENABHRTCANY phicaes ondeafbasis o a
resprRfi®d Rufhe B %ah@faé’tﬂﬁlﬁ% a0 e RDHBE, gfv%eetﬂ? HQﬁqﬁQYfpeaof fill

meani ng consistent with the understa Ing O
magHRld e dbfd F%ﬁﬁfé\’s’ésl%@ytiqnh &rsechs Khdretad obtainitige an einéwa:htal adapted

perﬁﬁ"ﬁlancléberﬁ‘hgf?&h@h Q?Ttﬂen Ci'l a;ﬁgn osftru@t]uxteg.r e sagé BnCof - rrt;: ective

definition t erent fromithe ordinary a
dielgersic dittemsteniv ovi mgrtals isohat @nsteoddmby bd basd o kol gef:htnlon spccxf ic

conb P@ra 51{5 of' Re | c%t eﬁ[}l}f% gs hﬁ;gp é H&Pr%edq{gry ::93)9 {t;\blbase ee of

term Or
trar@ﬂ@ﬁkﬁ#ﬁﬁt&ﬂﬁ@' lolh]sSBﬂﬁbZI/ i020598nkx bemE rdspatiiva z%ﬁlﬁlﬁh %nch As

ase is i.ntended,tp have a speci al neaning
is el oRRav bt i o R o e er PR GO QoHEERon | 86 & STicon based

seniédnti @6 Smatsike V.2 «SPO®Isttfad@efcRiatibrPRithdshePiCe ?r)éﬂ €6Sdh¥nnels
set f?hréh in the specification in a definitional

oricigr e lﬁaﬂf«naﬁhr%@?w HoRE UREGH dixsetEng § tqmsib sleréss int the channel

lengiPQGle@lord&id B EADR &9 Lheet o
eng?!Generc alolny, thet sub J\elctn rmnatg ‘t“eém‘ge,' sc ‘g§e§1§tﬁgPrZ may significantly

enhansstibhpleair@smabiliscind Gue nfayringeasy iteti thg?vaacurmﬁlt mmbmty of the
£l C S

B R PRI CARSThrh  o sRSulhes ruygen

a coraphisiniesyigin aioog dligr cltamndnlaagth glitetionpatdf onemiesuwdin along the

el EPRBH o805 A S kP okl B e chan
transistors.  Consequently, a high tensile stress in the respective isolation trenches
enclosing an N-channel transistor may significantly enhance the performance thereof,
while only moderately negatively influencing the performance of a P-channel transistor,
since a moderately high tensile strain component along the channel width direction may at
least partially compensate for the per se undesired tensile component along the channel
length direction of the P-channel transistor. However, for P-channel transistors, very
efficient strain-inducing mechanisms are available which may overcompensate for a

respective negative influence on the P-channel transistor.
8

SUBSTITUTE SHEET (RULE 26)



10

15

20

25

30

10 selectively provided in respective isolation

trenches bordering respective active regions of a

sem conduct or devi ce. Dependi ng on the nunber of

v bdoeient types of fill material for the re%@%ﬁk%M%mwws

i solation trenches, the isolation structure may

formed on the basis of a respective nunber of
manuf act uri ng sequences in order to provide the
destreuhsmque iofs el [knowh ghdtadilidon dittRicr @SPOEtoroveded with high

tion nch there in an j ndi vi dual
el ‘C i ohy g%%'% Yridhck ﬁﬂﬁgﬁgé%ﬁfg*a.ﬂﬁew&mr%b‘faa@q dsgosition
(pmvm)cpm@&s Thehsk r&pédion pRfced FLRRGHE kS Hai R)u8El b Grder 1o
terjal for a certain isolation trénch may be

"btﬁ'as"éaggﬁﬂ% Y CHUPSEES ritieraon idepas bing iterevikinon oitgdpmateria on a
givbieSRREE.T Psich QJr@Jcksot@clrﬁﬁd’uH§ Ll ﬁﬁ%rﬂ{ﬁ% IQF cmrggﬁlfe tlﬁ%%%uﬁ@ntly

the type of transistor el enent or ne
aChtiﬁFYéb]@l *é)f APy ofechiigues eis pepichNye sigdfianily rhighvenompakd ios the

ma%\ﬁ PI g@hﬁ?ﬁfﬁnlgn&@% soc‘tt | CO% Q;E(}‘ xz%% %8(% hl&tg%&qﬁlci.lg?on nitride

ovartgyesr sugh asja eontach e(chcst):)p oy f eecsgeoom: sidtatll epacws tahd the like, a
. 1.eS Lve frans nne ed with th

i SRR R R 3 Pt BT Buo§ S o Yo aciendy

congfen@utenfor B cbﬂﬁ&pﬁﬂﬁﬁﬂ@ﬁiveﬂs_&ﬂ@h@nd&ld’f QGEs 08 isaRHosthRAS fofined in

thesvtra n.d tg % @Hﬁnnel wi dt h direction may

SIGRDF 01, PSP A HAELS Sth o PEER VB rF T HEEAY ahpicaprcfor indscing o

desti®@y typO OF ORER i PechiiirieV Gakitid: AlayGR g@hhé& % @t fcng\eof a strained
respective N-channel transistor. t he ot her

senyienndyqiprs negterind.a spelyrasp iliconemmigiumat whish 28 arovxde a high

perféﬁﬁﬁic@%ﬂnvc%nﬁ)rafe%'tﬂ h@l:igaﬂgeiq}aﬁ iSBaNRE! w 418{“9151*1 x%dcff% Qrain
and a tensile strain al ong the channe CARAT TG

‘“d‘l‘ﬁéﬂg Beguhising anay greemmiamok be heaihblee Guiseduentyy,dfolation trenches

S equent | h tensi
e A Ah e B TG e B 8 B R ifpeee
of anmlslccha:nnemayt bamsw\sdedr mnaynlsngmnf waRnkdIicRnharee tdatiring

depgs? u%% rl]cﬁugs toE ggnegaﬁ) #IE g?péig&&eé/ in oy %g%%;ﬁlél%ta?rf g ghsqee!ggce of
co:rib@txiﬁhu‘jvc &ith md&ﬁ@élﬁl YorBiegh stigiRgich,e while ahdVeRRINRONGBLiding a
dlregtlon may at | east

i? fﬁgpe channel Pth

sieniigAp erfopmansR s L1t lepgsopp 8 1he comes P aneiior elampite
conmponent al ong the channel length direction of the
P-channel transistor. However, for P-channe
t r AnsrBlagied abovs, yheeprpyision i astressed iillnm@:r@nﬂgfomﬂqmc@mde

isol 108 uRN&eb, %Q{l& waii&hs [@éeﬁéfﬁfo%%@ﬂﬁ ) ES %Bhﬁlc? performance of

respective negative I nfluence on
N-changeisiragsigtors, 8nay thereforBomablnst sipaiicanit tpelfsrmbé elin@wiment of

I.ded
N- cl}iaﬁﬁ‘%i tﬁ&é%lét%%ﬁhgé% rga%[ {]Irlgy{% gsyg{ e;{ryvélqe#ggqagscf ?@qgﬁment with
resppit & Bteai e ianing dnechamndnesador \P&}h@;ﬁned epesdds and NREReMd) transistors

roces ih which respective cess paraneters may
s ilatiea Thisoltebly ERCIRt otk 4l Srpaglion dadmrassp such s
chergioAIpap&SiepOsiGd T @{S\SD}J;B}@&SQ@ RAShd bG dthBgtSddnki®PMahd Khilients
ba‘Sfﬂg{]}erlal on a given surface. |In such process

hiiedoxitn &aresriised o isplainiserebes baying ergipg] dimensions,

whil6 Well@Blabl¥shag bt@f\@’p{e@hrm{ueg @&V\@lmtoﬁm 'dg IIJI%S’ b'esnsécfy R c%mbkr}étmn
ni ficantl her conpared to t
W“ht@?%lopéfegftheég% ls&febmmcalbkwgm dmlle@hsxngs i@ ardss pepov e the highly
r oV,
oS RPRARR LoRR PR NP QR R Jais Raffi0t ffenes
maylhekl@ed an Old]‘:r ho ghleyt &f hpmomite delkbani SinnfadriaPfahensiaihg the
transi stors may be provided that may efficiently
conpensate for a correspondi ng adverse influence of a
tensile isolation structure forned in the vicinity of
the P-channel transistor. Furthernore, efficient
t echni ques BUBITHUAIMYHBETgRIUTEd26ype of strain in
P-channel transistors may be provided in the formof a
strai ned sem conductor material, such as
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As expl ai ned above, the provision of a stressed fil

material for noderately w de isolation trenches, which

results in the generation of strain so as to enhance

wehkdfoeumance of 25 N-channel transistors, B~ US2007/020598

therefore enable a significant perfornance enhancenent
istors, .there %ﬁredu0|n

deed e UGS a7 72F RRE: SEEGErIES fie b S e ensisor

Eengﬁlrald nmdtﬂ’ldim@t:ﬂftgxs g ha piddedivath PdigbRANGpe bf BASHEE Bl Snaterial
and N-chan transi stors presently avail able. Thus,

SO#i'g ﬁPV‘""%’P’F‘? IRgly Adiug aby Tesuly lrfgn@a?a@lwasmﬂﬁ* A TESBRYSINE firesdstor.

such as chem cal vapor deposition (CVD) processes on

the basis of high density plasma anmbients 30 based on

si | ¥“C‘Bhefd|at?k1 WeADpOpripel yusreesed & miémddimdm fe pravivieh és respective
nsof&ﬁ&'x ﬂgltl(glg gu ggﬂ}%ﬂfﬁ?ﬁ%ﬁ%ﬂg nswghéls?(r? dicle bdeic n%%%l?all i3 Igw Yicinity of
1532@@ ﬁ&’@lﬁléﬁqf vilerhentss @l atrdantot ielingiedly hmhlanit@ thes gerformance of

AN | dimensions in order to. provide the
N- bt S8 163 0 PLTRRT LR, iy 8B, Srebing, e pe
of intrhsrc sahesq g’nthe Eespmuva flﬂlahatt:ﬂi)aﬂb hQlaRbibeRelEEN GRS BB of the
in order ECt an appropriate dielectric

res?ecF Ye ntﬁﬁnélﬂoél OIFWBUBBT ai i QXCt"FPée gforv\@c above-identified standard
cry 2RI QAL AARGTa k2 Q0T G2R59B8 nfd @ Bk resl idar hek mﬁﬁna Euaﬂsxstox

For |nstance i solation trenches extending along t
that induces artesile sinp mloas dbawhanee! driddtieeios. whije beeepmw d@elssed

fill WMateiaBimd} bE Ef(ﬁﬂfed [+ ﬂ’l@seoigolgﬂuﬁll t%kﬁés%}ft 1%%111@1 v along
as to correspondi ngly adjust the resu

the gppsastor Ipmgth ﬁ@cqﬂ@s pg@tqﬂ‘m ctysaHsgraphie conslguramrtsefor tasese when

t |II t r|

the A pERE AR ALK ARG sy e ARDEL e IFY s Bscpvsetgp. e

congspoapive ppriiacreofstressd didiedirie fdlanatbtal il e addptddructdigingly.
vicinity of respective transistor elenents in order to
i ndi vi dual I y enhance the performance of N-channe

t r M gh stiereacand ie- champalyirty ansigs, Oﬁﬁmeﬂ/\hﬁxﬁt@itﬂe embodiments
t he type intrinsic stress

ddi t i qnal
willgoy h!%g%"é‘&{b%’c% %% e 1S tOér%lrathfen%w sgmieoucielexice appy be

forrfdl dohBe BRI F 10D of ABre phlemBIREGE! B rdvi@NHoSh Rlore diff
orientation. For exapli e ﬁ%bsﬁﬁheqzbéve Pdenf?e ‘S“m‘“me*

of diglegtifalillmateyiak tay 136@05Yﬂﬂ5@a%’dfqn§hﬂ‘>at ion, a fill
mat erial nmay be provided for a P-channel transistor
that induces a tensile strain along the channel w dth
di Fegre bnschampticallnilhespect irvos stiimslsady bf 4 lscrmameinucmt device

l(JOS Hﬁn? ﬁsggtg lpp g ng?éf%% hg@ Lh%reagowetarsgrﬂ%ggtgicpc@ iayer W The

tan y ac ransi stor

substiiateeldt!i roay, refeseno tukyeappespyiatealalrivg hayiat fog @o&frn@tmhaﬁeb@ t, semi-

nst e when 15the 'res tive transis | engt h
C"“%‘CFOéC PRbAL ‘nhy/ %amsg a‘e&“&? o‘??d, RS REFHLA P*.ke%emi@ﬁducmr

subdtﬂate oehlaeapoiRth 5bsPite\Hasin® Tordfed Shar@nSedicdh Magelt seinfconductor
E# mat eri al nay be adapted accordlngly Wt h

matgrigf.ohah e Bl HOmBIEHY HgldingwinRerimatelyt Hbptomic percent

silicbh biSlofed Wh¥RirCSRRAbEBAL Such as germanium, carbon and the like, as well a

certain dopant species, may be incorporated in the respective semiconductor layer 102.
Furthermore, the substrate 101, including the semiconductor layer 102, may represent a
silicon-on-insulator (SOI) configuration wherein a buried insulating layer (not shown) may
be provided to electrically isolate the semiconductor layer 102 in the vertical direction. In

this respect, it should be appreciated that any positional statements, such as “above,”
10
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wi Il now be described in which the isolation structure
of a sem conduct or device may be 20fornmed on the basis
of two or nore patterning stages to provide two or

Wil skhifierent types of dielectric fill ”at$5h%km%9&Mxm
respective isolation trenches. Fi gure

“ e al & MS wa Gr sectio i

b%@?ﬂ g%#&%bt o‘%ﬁ éiiz clte({r%é e oarrr%rtﬁsfﬁf@ %A 4, g%tc?%ﬂ‘%mfﬁ telative

pohmnahglfdirnmnemi Wheeieabautrca 19B310€ aiRdibb®dte |18Y hiaylB2used as a
25 syubstrate 101 represent a appropriate

e g?Ffer éﬁpgiﬁT ?mP8¥W¥%ﬂp¥HEH33HSﬁ%gﬁgeﬁ?ﬁﬁnéﬁb$%ﬂmm

101.aterilarlf) Zhe 1Eger r 102 aleRtend HEhs Uk LbRbE dkBdiNBYe., the layer 102 is
r epr esent | kK sem conductor substrate, such as

”“basfal“i“"é'drﬁ’m?ﬁﬁ'stt)rt‘%ﬁsé‘ffa??a\ﬂlﬁg formed thereon a
silicon-based sem conductor material, that is, a
sem conductor material including apprOX|nater 50
at ohecsepagandprtorsidvice dR0onaynforther ashrgrried an @tch enask pé& iedyding
u C d.the e,
resBigitt BT Thot ALRAA b okbony S8l ati, opftipes “Thoa
formed pex fitsv porsienil6-6A abéi dtearenimméﬂctdrﬂ&yer FTOI t mag ﬁpélﬁngstleA may

rep%’elétprl% geégerc %%{%?dg{o{g Crf,r?u ggant% bs rﬁlﬁi l\ﬂnghfag ggylélr%t@r%;te dle}ectrlc matemal to

defmeraf ﬂcgiébt&tel zﬁjﬂiv&\ﬁﬁ@’x@i oS iithinedle ipdaiohatol AY Tlﬂ?yi%la&&f)ﬁenches
shown rovided to electrlcalli i solate t

10206y ﬁ’&detbarfﬂ edaith 3 5t e diclesiriq 6! P’%Fi%éwféﬁ to [pgpvide

thetdBdi®d s@SIR G hractblistRH AH g a@@v:aatQElBEQ'()S‘Aeqn Mm@%&’memt shown in
positional statements, such above,

Fighrgda/ be steh4miesk/ 103 szryownimem@gurbé lsows to ednetleelalcover a second
portidEIdaBGRkhe’ seﬂ?&ﬁh@&tlﬂer 1808, v&lﬂﬁl I t(g(ﬁ fo%?d i Qecgn\?%actwe ayer
d i nfornati on, erein

consi dered as relative positiona
borderes by rspecliod Bobitiot renchebbiviag diffb@ht mesgs bmrmadn&sccﬁnpared

LLefer. is t he sem cond tor
© SRS, ST BFrSEIERTE O LB s
contphise Hiffgent HRRrinblyeaxtsanidad m ﬁd]ﬁ:eﬁh@ﬁbl:@ﬁth@ (ARC) layer and the
directi,on i s.bsubstantially

i. e. ,.the layer 10
ke SR guirht Fe g B ek 103 *Fhensem Hodudhbiative
emish@inhen al@p 1oy 1DHEmiHek ;ﬁ&l!@éd' if %1@&aﬁﬁf§&luﬁ@%&a O%hlch may be
|nclqgjng respective openings 103A that substanti al
comprisgde p%‘H&PP%?PFlé@M%WR}éOIO%HPH'gg a b apeit rpbemicpl lacchamcal

poiifsﬂiﬁgstCPﬂP}" fiﬂo@&ss 104 AR irdeNBry S8 M6 QRENGE QF bd AYES n%(pam idd¥fion

openi ngs 10 represent respective 1so
trenghes OB 40 pEUBECqRent [pseresd ep. aln ethpr ibpstiative cubedivcnis) me stop

ayﬁb@ rn‘:z@rl d Rudled | 'upg 1%8 g\ﬁg%&hl){rggo g%é yo ag I enlgﬁ célive d&sgectwe

hi n t e portion
expm%mﬁmepwwomrﬁhd iseddtion trdmchesflioR At type of di eI ectric
fill material in order to provide the desired strain
characteristics in the active region 105A In the
enBodipiehproebeWiow Mor-fogtiirg tha,sefalen@lcth dReK 1H03s"MYwn in

Fig&r@ Y2 mgye cgrgl?rfsie%lflrgj ow?fglg%?octe?seg OA tt!:reptrgxlrl mg %Ycesrubgra?eelcoolnhdavmg
formed thereon the semiconductor layer 102, the stop layer 106 may be formed, for
instance by any appropriate oxidation and/or deposition technique, depending on the type
of material used. For instance, in one illustrative embodiment, the isolation trenches 102A
may be filled with a highly stressed dielectric material, such as silicon nitride, in which
case the stop layer 106 may be formed of any appropriate material, such as silicon dioxide

and the like, in order to allow reliable control of the subsequent CMP process, The silicon
11.
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15 portion 104B of the sem conductor |ayer 102 in
which is to be forned a second active | ayer bordered
by respective isolation trenches having different

W LRSS ehar acteristics conmpared to the isol 3ldRR007/0205¢
trenches 102A. It should be appreciated that tﬁ SR

o 65 R 5 b T TR S, e

rcdulrkraentasinmﬂycrbmjstra@lél efrdddin@htsf othed d’i@eduh@fxml&rllg%ay be used
r.nor e, ne illustrative 20 enbodinent, a

f‘"s‘ﬁ%b‘*o a&%r‘m&‘é’é* 5/ Bt olieblecptictsed mif§0rnawesrla@fr@ thenkike, and

herfek A8 othéh oY B eGP TRhI a%%?hc@ﬁ nffide ﬁ\ﬁ’ﬁﬁ@ﬁ’é'ch 3bEhe stop layer
material for controlling a subsequent em cal

106redhensyiously prslicatad; gty trigivgcadbedimentsy Gensiop tayenh§6 may be
I ' AL
o S Mg b g S b AIob PR B ppgnay ve
prov|ded.gtr txt Sepacandbaelilayen @2 manbe drapy IpalyeenedMGhe‘r’ae}swmf the etch
rped a Iat cturlng stage.sa as to
mag:kg\}g? rlggxpté the \(;tgﬁ g % B} 5065“:%0?0{ i IBSH%“CSfO”t H@ basis of
phqtsluh@ a;!hy ttcﬂmnmhse,s.rh&ﬁﬁﬁme respcctwé\llthy)@taplajl mRSOBES Be Hloded to

t he conduct or, devi ce /100 as._shown i.n
1°C?3fyg G T %ﬁvm’eoﬁ}gg} FelpeRitREche Gf cdfaent Sefighration
andpdrQiitehienOfill eatdlab slerdte d@dednaxs ReviRLKaAdtR&S, Ql?é"h@lhgmphy

sem conductor |ayer 102, the stop |ayer 106 may
PTofss may bemsrformes qnile BasiseoligyresnstivepR 6 prernet m“@énfu rgguired,
wh & @er @%Q%etéttgﬂn&sﬁqw‘ 'rrﬁlg Be pﬂﬁ@&ﬁqh ﬁ}% fo@n Bth:?hatlé{ B’%Sl?fwhlch
materi al used. For InstanCe, 'in one Illustrative
mag p gitereed on tthee ésisodfat P@mque!mihefsyem@mctmyaybbc fankdved after
I [ 1 <SUC
phf 1 48k TSR A8 3641 o B B MG e

on the bhos n’émyafppmpylatapmsmmpncasttél reatpe rsu a¢ to tsameﬂar &8 opbdih@Ooru3 A
relia

0 BofBn 308 L DRl SSprifls SeiBa S Bund W risprin Gy ponpglied
in c’x‘ﬂkﬁ&b m&m&e@:&u&%@% I 2o08:, ik dXdcgeh ATRILIBE 1iRE. BBYprBBously
1d Iige % gﬁfoslt on gr OX|%at|on dependi ng on the

nAGHEL U SOTPR YIS RRE fRdodipaniys the psolatop &epckes [2A may be etched to

a d@EPOG PRMAsPond Dk sHIfRIQF rduicd idshiaNRE B EAhSt ﬂ%%nﬁﬁ an SOI
cOngsed for the isolation trenches 102A, such as

pHadael wppidesh Aok itrectananaskd 0B inkay, beawmorq@h@@? theyfurther
&k«h 8P BE BRtinAl LHyYRLEY indksoBiteh on nitride may
PIo be ﬁighpfor tﬁe sﬁgglﬁ%ye?Od n%&mis g?EV|ously
|nd|cated in other illustrative enbodi ments, the stop
t L lrin sta
A 98 R St B TR 2L S R e
ddv@ced/ rrxaed,actonng heges éire aniiktiet oe fillayﬁﬂialﬂﬂim;pr@&dcd which, in

tterned on.the basis of the etch sk 103.
one R FE Rty %sb“rﬁavaﬁéﬂtfwwerﬂs st 1y, e Al g7 A
majyt bmf(bﬁxﬁdi onafndpitgh @ birtdRegsapio haehnhigh @sndeidiefoticRpdnldfhg or
ective I|thograph mask may be provided to %
Conﬁfac*}l:‘g&%l PEviRgon thed %F%/ ﬂf‘zﬁrﬁefé&srm%%%ﬁ? ckpriesgnple; thp diclectric
fill bla@ahe87f meh fbéeﬂrgﬂ&edcg/ﬂfl' DA @ QL J1 T &7 Bierate o
fill material are to be forne As previously
TeSPERHYE SHRblin thgeactive FRegpna i pf(luefewymymm the pEdommmdconf a
respEaﬁle Q%gétop ele eﬁ?l%pﬁec drfbd Ailx:agmli etBe gi&ﬁ} I%Et%m%}éA The fili
require i n other cases e etc
matdyial pbﬁ’b&llrm?efdbq foninhdsorﬁ dhrenbasfs o dmaraqipxrmpskt;: dmjinsﬁimnrmgkmhpne that

ensti 8 REHoR b0 sV BR g "B SR BEIIRRE Sfestndt should be
appredstpé diat,Vie sbae dﬂlmai@ele&i}b@ﬁmd}ﬁxme igatRinaenfie@ 163 A rakbhave
may be performed on the basi s of any appropriate
ani sotropic etch recipe so as to transfer the openings
103A into the portion 104A, wherein respective etch
paraneters may be appropriately controlled in order to
obtai n the dasksed1dggsBEEEaf (R@DENENY, etch depth and
the like. As previously indicated, in some
illustrative enbodi nents, the i sol ation trenches 102A
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25 advanced manufacturing stage. Here, a dielectric
fill material 107A is provided, which, in one
illustrative enbodi ment, may exhibit a high intrinsic

Wb bRessshat is, the material 107A nmay be fQ’ﬁﬁgmﬂﬂmmﬂm
under | yi ng surfaces so as to have a hi gh ten&éncy or

r.contr endl n the deS|red
crtgeégradglgb% n|9 n ?I nnds Ing)%%{ape&& Cgigrf'g‘?t ma¥ H&auire a deposition
tec]jmqth(e(nfﬂMgtx:gap|ﬂllmg‘mﬂpe}nllﬁ¢s Wiﬂ HE&)(plbﬁhe@ fovbid@diaMviith r8ference

i SIC str ss S nerate. a 30
to Plglbs oF b e Tolif shirortioeh D Set Dis ERgT dh. # o5 boikvrediiag the
ﬁilen:hwimeom endyebd PloVRIAE Sviff a od@AREChIN EnttihaPSh&t, %r énAstance

% 3} ment to be formed in and on thé active region

WisRehigl} epdengy ey ieapantTEAY iSRSt wdtlﬁﬁ@rie@!mmh@tws.mdf will be

ref@R (8RR URPIB%EdAPL Snkil O R dEC Y} gﬁ%}ﬂl@%ﬁe ?ﬁﬂ:@{n%sﬁl materlal
creation of a desired type and magni tude o

10%A may e qompsised b sihigomppride hatiem a thiglt fensie sese for mstance of

aj i ol.ation {renches
i MREhe! 18 B baE. R RS OB B2 oho R AR carplinea
snlt@nnnmtrgieonsy b .depgsitad rydeEGY B tycfmaj’uEQVWWrdh hedpb@ive @yosition
dep05|t techni gue of high p filling
o e o, T30k SRR i ndepop WO BPRIoa Feersie.
dcpbaftef enssurt, OflethrteSon&-rﬁé‘r ahd) rERBvEHAQL] ARNthe like, may be
IIush’a ied in Figure I'b, it may be assumed that the
SPPFYRUIRTCypielscied) torerode 1, reacqive vitawd Wi PHtisnlaro desr dagsay of ion

bortagindnhnid fynﬁzbﬁéséfrit r@Ssifickar ﬁto’a&ts%?ﬁneté t:%]tcgnt@o §tﬁlc finally

tendency for expanding with respect to the un
obt3pgde Fypg| andmpEHIvgE | f TEinsis strased Inoother ilhistrdtbkel mmmges the

diel@&ridfif %%éria?i@'fﬁ[ ﬁég be bRlvided e%?mg Pfle tger“?na%er aEs salgh b sl,tixcon

material 10 onprise Icon ni
diokigssi which fht?t)gHPet @wstﬁtﬂ eons tlree Hasis foﬁrderpn*sntanmhmhues posstbiy in

confRRLGH WY idhutn SRy P Eh e b 1B et auinsi
strebye dep03|ted by PECVD techni ques, wherein respective

deposition 10 paraneters, such as ion bonbardnent

during deposition, deposition tenperature, deposition

pr @sshoile fufHeowve !i[q{r@cuﬂéd Gl b6 o B dr8RCApY S SPSERe @Qg:ctt ic
e approprlately selected to create the

fill %‘gbﬁé?fw@t@@@@row Pepsrpaicaerionned el agfust ba charac-
teridBOITBA IRk SR Yreh GRS Q@gﬂt whf B Gk RIRERSS behavior. For
paranmeter for controlling the plna I'l'y obtained type
InSUHG) dneggaintdsgeecoff Comer sy mgsﬁl%ye@sdcswbiotmme cascs in order to
dobd r e £xanl.e dlel Gqlric fil
appobl%??a&h%%7ﬂsﬁa be%g?%@%d£% SFo?ﬁ?% 8@H@r“ﬁw be
accompfislred i sheshasls Oégn sxddntﬂmrprdcwwamﬂehe mha d?mnha’ynob@ a£ pnremdsly

t ' eposi:t o S,. ROS
inai @ik S S8BT 1, PR L “BRORRRdE S iRty 024 and
prlontbttm depbhidod efsihe elﬁblﬁﬁgf 81 n0feriaN{ 0740 SInGhBICRRS the s&l thyer 106
ma E C ld furthe fﬁﬁ@ﬂﬁCIated that pri or to or after
YPHE “CAEpBYLES C‘B‘fo RPSENERSS 1924 material 107A,
addltlonal process steps may be perforned in order to

E%ft the characteristics of the isolation trenches
e psepae empedipigaisy the respeqtive alepdsésioaviirogess foorforming

the fil ﬂﬁnﬁt@ﬂzﬁew?’ﬂ rfedy) Eeaécfhst’e%%% QEx dﬁfrﬁ[ Qﬁfghrd%grgg Ir pg?nrm(}ﬁformahty

desirable in sone ases 1 n or to~a
Thatip dhecispesitigmeeteiay horgdontd dévie] pofticels,dectass mhbamncofrthe fs8lation

hed b
trenégggl gﬁfx Bg sn é?g%gtﬁ@tngh r%?:%]%aggy tgd.p?e ﬂ%"?’?}ﬂ%‘émtea§ substantially

vertigal gleivioel $b1y10nn diucatasdhe tstiewsilsopf thayieslatdddGuemitesd ©0XAQr HBEby
after formng the isolati-qn trenches 102A and prior to
the deposition of the dielectric fill material 107A
In this case, the stop |layer 106 may al so cover inner
surfaces of the isolation trenches 102A. 30l n further
i1 lustrativeUsshwtUTESISEETRRUIESRECt | ve deposition
process for formng
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the fill material 107A nmay be adjusted so as to
exhibit a high degree of non-conformality. That is,
the deposition rate at horizontal device portions,

wolehsagfsne bottom of the isolation trenchesc}Q28 07BN
be significantly higher conpared to the deposition )

o, SRR Y LA B, SRRt 238 Dot
fillt inetetddywitln (tMOIsBRO8 Bdi2hds ROR HIR2 BR74 GRRRABaIBY Kotizdh®D stress
__enhanced fjh% capabilities and also(ﬁéoyidin an
OPRYFEasd® difo dRPCOr dRETTRE (Y PEITRIlY dratsErd Al U rorich bottom,
whidhema B B¢ abrsRrddl 8BNSl {h@ke BAfeRoRtIAAR LididsYe stress

hori zontal stress conponent, since the respective
CORBYEPY al is preferably deposited at the trench bottom

whi ch may be considered as the "reference" surface of

the corresponding intrinsic stress 5conponent
Fi ghigerel 1¢ sehemepiaaliyc Bluktyatés| thestematdudibre dswed ¢@hduict Grrther
' ' fur r advanced. fagcturing stage
s kBl By IR, BEFOORECHTRR ettt iy BaBR1 107
mapit eernaled | B7 Answmye be theenmivet a FMP piRsisaraaec@nhé Rep layer 106
nmﬁg§is %2 procqiii wherein the stop |layer 106 10
V Bed Xt Py PRIVIE (PeCEHErSYY TeRgVElHEoGess p ek plance, the

incre@siny &l popuir® 6£8S stopUyeh N ANGE thd ORIPI RELQARAYIE @XPP HEiEcted
_of the stop |ayer 106_duringgthe Cwﬁm%{ocegggwﬁy bz ©
and- may SRS, IfGak BB PPRIFBrIHE N PNt Pfdihe atasrcanending rispecsait eAny
renf@ifndRs AhiesO8f thb GrabePitl AFRONG BRnHQE ibRTRL]

resﬁgués_%f t he ﬁat%rial 107A ﬁaf “ gﬁﬂb r@ﬁ@ggggﬁggé*m
Propgsghf yeaispd orhapdhe siep [3yen t@s may ithva e gigheegdmowantetduging the
ML R0eck QYR 26 | e SO Ao L1 Y -0 1o
R B e S S B 157 G e 0E p L o Tnes
sigeifieretly cadiwsd rovheval trite detiog Heag®P p@GedsathcalMP process may be

[ani £ Ly reduced renpval rate _dyring the

confh &8 S Al A5G b SRR FopieRs G e AlimbiEg) 1074 may be
renuls framthiogizbralamyfacerphaiiing bf per ddvaas 00f Thie afsubdiantially planar
ﬁ terial ,(107A nqﬁ)be re v%d_fronwhorizontal surface
SURET PPOHAPIYFIPHRE AW Va0 fppon feaidis § G prappy filled with
the pillafaéri S UDT ACEhLR RAYhaRYhiBR Yn B8O Rl NEG codtinleficd M filled
. isolation trenches 102A are now filled wth 20the fil
isolpggndrenghes ppzaso ippicated bratie Raereferenicg uingial IRA. ¢ st r ess.

For convenience, the filled isolation trenches are

al so indicated by the same reference nuneral 102A.

Fi diguse |1d schhoaiqally alliyraleb | the tsemicosduche deeivk ci®Xd e b diurther

' I r . ance fac b n t age.
oo S84 R0 Subit LR AREGTRONLAGLIO] 0%y G5 T
coverothe2gorgov dib4 Ahehpoprdvatingl A4 Aspdriive panawi fdi Mgméing respective
- e Y ttern.for formng respective isolation
s R BB onb B A ARG P
to tiexpétamadd]10, e heakernenes tadc L afireitialPsdharid@dsiod, 16 instance

mask 108 may have any appropriate configuration, for
the Wﬁé‘t ‘éﬂ?d@ayt FPanRTES RRE0BYSIRIPAS TAY EPARTh I apis matgeials and the

likeBYeGORBHYSRe RAFLTBSKABLERES FudREnRE alstdbBaye@509 may be
requi red by the respective process strategy.

fornped 3bRes Hrsemiconducys lhyey P2 pdorefmthelstop layer 109 may substantiaily

correspond to the stop layer 106 if the preceding manufacturing sequence may not have

unduly damaged the layer 106, while, in other illustrative embodiments, the stop layer 106

may have been removed and the layer 109 may be formed from any appropriate material so

as to meet the stop requirements with respect to a dielectric fill material to be filled into
14
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30 forned above the sem conductor |ayer 102 wherein
the stop layer 109 may substantially correspond to the
stop layer 106 if the precedi ng manufacturi ng sequence

waynosekiiave unduly damaged the |ayer 106, Waigh&yohilhosos
other illustrative enbodi nents, the stop | ayer 106 may

r. 109 forped from
res %C;I%% gsggxggxg I?ra Y]ggl(?fh(rj CF exgmélg tthe Sto n%e? E@ gy Be comprised of
silicergdiokdpesilicon wittile peayeabertappptite hﬁatdrfal.CSihiilaHy the stop layer

filled into
10858 G ATt A £ 5587 D 50488 IrE i fprgatenor b stop layer
106.r enches 102B. For exanple, the stop |layer 109 may be
conprised of silicon dioxide, silicon nitride or any
ot her appropriate material. Simlarly, the stop |ayer
109W@yre%€ctft9 ra'ﬁ@ce@st seQudiRl &y féltn"ﬁgg thCQF lht?bnar}%ghcs éOZB on the
describ reference to the s ayer
basjy eftihe eislpawsk 199, theprapessisris agplerie elf:fvmuslfymxnﬁamgd whid reference
“’%g%kﬁ%tQQGHbﬁnChes 102B on the basis of the etch mask
e sane criteria apply as previously explained
with reference to the etch process 109. 10Figure le

schgmati.cal t e sen1cond ct.or.  device 0 .

or (e e St aien P IRt bl SRS IR U RS B etctuc

fillres@ed tiove fdnSﬁDllhag itnrefjeemenieslatdéi?Benches 1078, eFPQE i imBOliment
ielectric fill material 107B nay be

hown, d
sho%wgw%sﬁﬂggw' i e 107 Baandgi migidedipt peflerpaterdaging a

diffefhf 1yB8 b inBldsRSsesd, @br ihfHicd MeLmhRBal Y BIhA) hal® AR t@méncy of
have the tendency of contracting with respect to

CONFRARHENE] With EPSBRep &5 he i waerbiing denssitionkigtecmayhigemag e rrf:ered to
herkiRatlep 3Sh§rC§IlnBl%£Stl\/%r 5135, 2 /Qsog}%{\]’ St VI gﬁatu{eﬁs§lblc&§ nitride fmay be

previ ously expl al ned, ride may be depos
depgpiterd withr Tagh drsereand compmmse@sq, wéersmrtbs slagnifude @iap range from

S S N6, SO SRR 00 B o
repregym e$dm?n dicgidei moaridihexihgl e hﬁ@i duredl of hampfbgm@e {Ql‘ﬁgh In some
. ressive .s u

oG mBPETE G G ERaR PR i FoRRy e oriiBeriayhetave of

muﬁﬁic}éudﬂsfbﬁamy Msd Bigfet YPBaefial 20mpbsiidil WBh fesSdet ®SBe Befectric fill

iffer in material conpositiaon mnth respect
gt (A PRt 1 roaibA T2 o vhe SR 1 fhgr Wit ofeany

appPopk lﬁtﬁ:ld@bos;t%&eélﬁ)ﬁu@efof aiaRe: prcthenBAdkSi pAM CVD and the
ppropriate deposition technique, for ins ance PECVD,

a
Iikenflgpanianan thy tpteanf mertaibarthititis suckercquisge fidithegmore, irhwme
§u§tBéH€c b SRERS Ahe ANGectSY fil Qﬁdt&xﬁtlb?ﬁqm{ e&uh{p%gltetd in a highly

Furthernmore, 1n sone 1llustrative enbodi
nongfjopfosmalmannti, f.¢., uhatvemcdl dep@PBTAY Nvy h}b&mxfudaedy less @mpared
n conf.or
to tf e}%giléé/ tﬁ%nf? rsg on 1atg t reb rovfl?lfng agﬂgl] (glegfeé: gﬁﬁLd’UF%

the hori zont al dep05|t|on rate, thereby prOV|d|ng a
hi q:hgure 9{ scﬁematma{~I u%t?z?tgsal!he sgrtmcgmfuctor device 100 after the removal
of excess material of the material 107B, which may be accomplished on the basis of CMP
and/or etching using the stop layer 109 for reliably controlling the respective removal
process, as is previously explained with reference to the stop layer 106. Thereafter, the
remaining portion of the stop layer 109 may be removed on the basis of well-established
selective etch processes. Consequently, a respective strain 110A may be induced within

the active region 105A defined by the isolation trenches 102A, while a respective different
15
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Figure If schematically illustrates the sem conduct or
device 100 after the renoval of excess material of the
mat eri al 107B, which may be acconplished on the basis

vt 26d828Q and/ or etching using the stop | ayequd974 8508
reliably controlling t he respective renoval process,

typ? ‘&m%ogmél)'ﬁriql )éb 'uQéd”ﬁdm‘é"'ea%m ;Ir%gc{nggézf)teﬁ gﬁe E.)(? ektehgsl?ectwc
1soﬂtzmptrblamesr llﬂlﬂﬁ galyeﬂamptc_efﬁwﬁdaiﬁﬂeildi'@txﬂ&’ﬁﬁéfnmfon of the intrinsic
i shed se i ve etch processes

e AR TP TS JOLh | EBeite doRe PR R tsd g ded may

be Wdidated dshecafifrederel RAIOWhEAS A ehi RedndYd tiliGord %E@Hég‘?ﬁbhxc
trenches 102A, while a respective different 15

configaayion 2 14MIbOT/ BSOOTTABIDBO B G menest cahanggmeny 1fefsanﬁ3¢harmel
R n

B NSO, 00 S DI PAR S LR  uy o

dirgcen s thiedwmesrondidg dednippssivostofin d hféf\ may rRcna@org the channel

r S enc A 10 t he
ol 538, U7 ASELERLA0 TS5, 080, 020 RueBfon gosn
Smaladg,n@cesﬁswélfw madynbe vibrioodd sy terfsde saaisf afidArday result in a

1o hi 5 configuration, result in
SRl S R T TR Qe Bhhan R, o foPicciieh dherer tha
othérr @i ‘S:bﬁﬁgur]ﬂ't&fs nfiy beRRed@héZ @BtcRstdibl@ptit @ufighration of the
re |f naé%represent the channel Iength direction

seniiphhae 0¥ IERMAGSH B AP Rhe SoMBRLSSPeamEY 1 i n 1108

may act along the channel |ength direction, thereby

increasing the hole nmobility within the active region

105ngwss kg pehempticalliyeillystraggsnihe e@iqpngude drvivet B s aafurther
LRS! Pl ) Y LM A C
R, PRI S PRI ES e oty BT T are
forragbmemdamme ftopwetier activhatgiotshE)5Asti08B N The transistor 120A thus

anl rations' ed when .t cr stal raph

CO”'%ﬁS 3%auF%ﬁe%Pnﬁ%iA @ﬁ%@%ﬁﬂﬁ@?&?“Pa§%r¥ order to
appd]pflﬁtely dnhemet the clsdr@lchatﬁ@‘ mebilfidy gttt dhafnel ngg:hhfﬂlh OSimilarly,

schenat i I | ustrates the se nduct or device 100
the ‘ﬁ'“aS%rl?ﬁ% XOI&%N&H%H@&%&?&P&&%}% g‘@‘”g&é stegigy pLOB- for
respe@SRBCEANMRCihE @&‘iés%&lﬁiinge&}ﬁf@r&‘l%lelMx!tt}gﬂﬁe@r e ohQqUEdly, the

in and on the respective active regions 105A g

drive HRTERtGRORRIHEY O 1@‘8,&13#1?1‘&?@?“0@% i14@R %ﬁycbffaﬁﬁwdwﬂguadwsted by
providihf\ dlﬁé{:nthg?csg ‘6?’%&&@&! ﬁlclo)étrfchﬁll Shii@td it ]tgéa‘réng%c‘?ﬁrg Golation

to appropri enhance the charge carrier
trenglyps ¢ Ach’éﬁﬁel Ir ehoudth be2dphrecBiadi that Ithe strain-induaingi rseabnmsm
I g n e
proéﬁbﬁbf ﬂﬁ%géf i aggrbgrlr%gr[shgg é %x\&}e d;%e}l%r]’lg tgggllltoxgiidj& and/or the
trangigter éEbmaiynge chraplgeetad miitbraddoioihli m;autdfléiﬁcemg’l mechanisms, for
; nseqguent he dr.ive current capa
insRBISRE A R oSl sitD v ieh i Bt e
silicpn/oatbelt, Rghichi nbgbe ptovtdwasregfecsw@sﬁeﬂd dbeberbions 1114,11228
terial in the respective isolation trenches 102A,
basegia deyjice Lgouirpmels a%&néc@plé)f &y altermptivelye a corresponding’ stressed
oveddyeRinBy bOPHVIRE BB PoBIBIREQYIERH Y 0N €268, 28 BSshown in the
i Sol ation trenches 102A, 102B in the transistor 120A
formy plefepecty Yrecontist teluyian lyer 133708 23Bywhich sompid@nenils e used as
f
etch%cg)pg)%%galgisn%nm fo%ﬁﬁtﬁjslrbé é&g&g tv? g?rg’f(ggﬁ]mimn a d%'iecmc material
tObﬁﬂ@éﬂﬂbﬁxegbeﬁhagﬂswmmﬂwmﬁgﬁhhﬂﬁﬂﬁn] S|I|con/carbon
whi ch may be provided in respective drain and source
regi ons 122A, 1228 based on device requirenents.
Additionally or alternatively, a correspondi ng
stressed overlayer may be grovided in one or both of
the transistors 120A, 120B, as is shown in the 30
formof respective contact etch stop |ayers 123A,
123B, which nmay additionally be used as etch stop
| ayers duri i BHEITOFEEHEST @fUegpect i ve cont act
openings in a dielectric material to be provided for
enbeddi ng the transistors 120A, 1208.
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16 WD 20081042144PCT/ US20071020598 Wth
reference to Figure 1 h, a further illustrative
enbodi ment will now be described, in which the process

wb 2p8bdenni Ng respective isolation trenches pggy:sh@7020s598
acconplished on the basis of a common etch process,

whi t ravj si.on of .res t|v di el ect fill,
natgﬁ@h S Hey L IFE%sedhbﬁi &stgﬁﬁlmﬁgﬁﬁﬁPﬁiﬁélnow be
degribeksia @ﬁ)lcﬁSthE qarwe@ymaiepa'ae;mﬁ:fgef@p&cuwnecﬂamfn freddhes may be
espectlve i sol ation trenches.

I
o oERlsE 8 i Divinal S CRMEHCAIRY ooVl Hooreamip ph Espective
didideid @5 paekihlY tdySR Abddosh & f(ﬂl@tlfbnlxpgaﬁem]ﬁ%zﬁoédsé L(?Qs W gr!slv ide
the dielectric material 107A, wherein the stop | aye
differet pgs ofiflgnperizl dorraeireapacky diseladon eengbest i ve tr enches
102A, 102B so as to also act as an etch stop 10 |ayer
during the subsequent manufacturing processes. The
mat Br Fghrel Uy Aheragmisengrcow | dtede al@Oacdniu:gisd:sy thetregmswxa isolation

[ i i der, to. r e .enhanced
wehdbl op R leq Wb i i ehf T Sy BE o S e L may
alsp befirmed wjthiaxpbt sispredve fredchBerOTe, eom@o ed t@mmkas]ahlemh stop
{ vided to ver a portio th
o R s e S B P rass oS FGietie! 1R Ty rsvided

as AdAIpbirdsha SleMhLenRdue bater |t@£ﬁfv1d130tgc \@m(ljdn@%ae 4PR® 'c{?zgdét&%ncs
€ sem conductor portion

_portion corresponding to 15t
Wl@ active fegwr'h@? Sdei B ORI brexglsyicd e Farterasres iooieh mask 111
malibg %Pc@udeﬂ STBWeb pfn@;%%@ ﬂ%%@ﬁ&h%tér%e@ﬁ@ 16@5&: ﬁe‘%’&ﬁmg to the
processes. After providing the substrate avi ng
portigh Aeth phibe svnicetiacor yeoHBuehibr exipasing the@2ition corresponding to
the Sgrgggmulc%g (EQM €544 Ng process may be perforned which
may be ased on conventional |ithography masks in
order to commonly deflne the isolation trenches 102A,

10 ri &, tternin
ThersarPEPo 2R €PE T8y PO FR-DL FG e oy arprdine o
theaplpsvoipg ipadcesseke p@iet ipﬁmndiﬁg @ ldkirs 1pI 0RRISE, foﬂ%ﬂeméi*e&g the
mat erial used. For instance, the sto

on the type
*B*’?“é%?cffifdéveﬁﬁ& BTG s FiHsT oo oRay PoReLrameh aRichifeny be
basﬁdibﬁrdoabcnhgﬂﬁ\ liBog kst anRtisail M1d€10'fﬂ)rcb§x%n8rf déflde' R€Nsolation
de. Next, the fill material 25 107A may
trer&@?fo@?f‘ekngﬂ’ﬂ% IPBROPHALS PAUGYING BIRCEST ﬁé@r@%xf@eﬁbgstpp byyer 106
ma¥ BE MBSy by zg;pfj(ﬁ)’ha{c%eg&‘?t\idrxd@r d lﬂ'ﬁmgﬁét(fc&% J%ngﬁl rgéeon the type

|ntr|n5|c stress.” Thereafter
Ofmaﬁﬂ%dﬁﬂ*olemﬁﬂawcéwbymphWEblmih@gmadhymﬂWtheﬂmmldeMB

Wh&lqﬂygl?[tehqz}aqu lg gJ‘Bgt t %Oﬁggﬁl%% OIF%MICQH N_%'% Cd I\?CX[ %‘l efllﬁmaicr!a

used Ining PF- gl ons an

10Mhery be dqmsmsipmnmen:gs:sl iof tahy) @propriand dqiosﬁss @sih:mith@ m éﬂd& to
ions is

rdin 0 regions.and. N
profE e D5 e nnsty S SRR M a0 P T, o
instirkd bwhotbﬁhbgrﬁlﬂﬁad whbreScdnOerdR4lS Bhadphd @fﬁsksﬂﬂa)dﬁé/us%@ as are
1<€ ?%iga n%mhlch t he respectlve i sol ation trenches
alscyprofyfiningc Rivel regiesrand Maiell 5eias ovhes aosenopding ljstinction
of sifedsed malerialNaxdordify RLPSELI MEioRS SJH ﬂr@é}?égloil:él-% d@ﬁ[e(peln other

performed in order to renove the exposed portion of
l“%t%vwwﬂ% theomask MAepay he formedtsops| taywpost 0By gsiredcdevice

port%s aiH vﬁf:éh' @b ?%Ee&ﬁg Rt Q)B t daﬂ&?ers lggﬁ %;ﬁ?\f&g&e a ulIf &L ?ﬂ:e of

renove
dxefecmc f:il matenal Next, a selectwe etch process 112 may be performed in order to

remove the exposed portion of the material 107A, wherein the stop layer 106 may act as an

efficient etch stop layer. Thereafter, the etch mask 111 may be removed and an
17
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dielectric fill material, such as the fill materi al
107B, may be deposited on the basis of any appropriate

veahnigua in order to provide the desired type:Qisn7020508
stress within the isolation trenches 102B as i s

aprﬂ?;ﬁ}ﬁh b OHSNG cﬁé}@%tm ﬁﬁq?ater rsg(%f ts%e %ﬁ aterlngf(?ﬁ?l may%@?ﬂ)osued

e secon
on miaa)/beba qfemyquqirdpymi@l\t&hn@uarﬁdbﬂier &l phjvmg tas desred type of stress
witBl€ e ?/ t$ ﬁ S Conse L 5&.\"( i Pr cess ‘

regie; oot YRt PSR ‘8?' &R i”r“E ClIeAiT e ARG FECESS

marmyl ol (5O skendt@ei deshiérnl andingthaterl0q87 A rﬁwﬁ%frefn@ved BecMp
[iacﬁct i ve isolation trenches 102A, 102B. Thereafter,

an <Ffé3 e & PTBY 98k &5 Pitineda (OB deeY inLikig PEpsesssegime, differently

streR¥e@Vd i Qb Y fi@leﬁ‘étrch@l@%é@‘ P10 Bf?}ﬁ;\fﬁf@g €nt ohrgfo?QF@al Ihnner for the

10Wth reference to Fi'gure ustrative
Te&%ﬂ%‘dﬂl‘?ﬁ@ﬁ?n vianrhes ol02Be 1828 .cr Tlireafter, rthﬁ\hulzﬁtr:r qup@edrg may be
coBAAME if EOORSy IRLibdANAl SR, Ol 18" €]

conduct | {/ or ired ‘fﬁag even at a

comon border bet ween the adj acent active regions,
oI ation trenches a

di f t d .

O VAL bR HRe LA PRSI SO R ERof bE dasgtived
in Wwhich uttjﬁ&nﬁ zhﬁrvaedghMS fore@in@R® LA ferk OB ntfetiviE tfpRs Meqbrmed
84 acent (g)l ons, e., the r;gl ons 105A, 105B are to
such Haf S ter Qg '%Pér’fgr%wrﬁ&e {apqRs aptiygi tsiansyAifisest types of

streﬁﬁ&ﬁi}&hbﬂ&eﬁ(ﬁgt&@ pRIviided therebetween. To this end,
the active region 105A may have the isolation trenches

102A at its periphery while the active region 105B nay
havg FiAg llsmea;tn'n%n&fcﬁi?‘agﬁgf l](g)zrﬁcl esithSadbGL Hén)% ?fOSzQSlOSB

iS previ ousl Yy descri er nor e,
in the feray of adieecat aekiens. 14.3 thawtsigiohs ﬁayAbeOiBms:r ure!veedomsiemi as

I'lﬂ%hlbglfl_]ll; oS %h%&n% Q‘Iﬁ%{ltoﬂly \lflﬂcltegl%gg odiﬁ%%é%?weeﬁf h%ééls Cﬂd

the wittvie ragidm elDéatmaycha‘vrclthe iralagon akndhay it OLA anic Periphdsi while the
to.t ontren hes 102A

t di
il 58531855 DESRRE e ion EorFadfbRaT P sagemeAtsvisly

desonibdé Emdleﬁabfeow donihi@ HoRlel indideliABal 3 Wehikh e Be 0SSidered as
cribed with 25 reference to Fllngres 2a- 2¢c

T M SR RGN esrFRKp R IAG UPRiet 1026: 108 bRy be

providell Raehberel 6ine® dvietavaRibcl e il SRhatiho Ratih g Nah ﬁﬁru;s@cz gtress
102D, wherein the inactive region 114 may Tepresent

conprgpadin o fhet Helssanirersheuter aMhy &5, Topeaiveiimy Ab@responding
axraﬁg’e%éhgﬁdwfd@ ahl§a fr(% ReQfw ﬂmﬁd%&? e"fliqpernglﬁ)erslvﬂh%%iesu:bed with

material . dependi ng On the process strat
refeyspes o digirss He2dldye durthéraote; enmhcsgomﬂﬂgw‘mécmé’: regipn &4 may

C
o T T —
mayfrepreedt @ poréiog offiBReRicoGRSSr 1ahkt BRnathasebeyprotib@l in the form of
trenches 102A, 102 102C, 102 be forned in a |
any R oR T EEH o SERE, RGO M| RGTay GeEs. Ab previously
descaﬁai)mﬂi ﬂré‘d&ﬁ&; Q02O Gnd ﬁo%&ﬁ&ﬁﬁﬁ%ﬂiﬁ%&ﬁmﬁ@n b@cess and

. élbed above with reference to Flgure 1h
simi gUERENS, I(QP@r#O?Brm@dJ bgdlerited pathdilled gp % remmar Presess.

Aztcﬂiaflr?&y ant u%ﬁ’&iréy %M' IOQBt A0z, ARD A Bk FHRhedRf s AnTREE Gich
gain may be obtai ned
process and the filling may be accomphshed according to a process sequence as is

described above with reference to Figure 1h. Consequently, even for adjacent transistor

elements of different conductivity type, an individual performance gain may be obtained
18
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WD 2008/ 042144PCT/ US2007/ 020598 by providi ng the
correspondi ngly stressed isolation trenches 102A, 102C
and 1028, 102D, respectively. Figure |j schematically
wo bushiales the sem conductor device 100 acgeffish@rhfsos
a 5 further illustrative enbodi nent which is simlar

[ ver
oy FR Pl ot Sty RIS B30 REE S g PRl
respegtivelye or nore isolation trenches in the devi ce 100.

In the enbodi nent shown in Figure Ij, the respective
i solation trenches 102A, 102B nmay be provided as is
pr evigotes1jyscdaﬁa:trumyaduustrata@yhe0£errh$@dm&0@@1&g1oo according to a
rﬁ? qglfnents while, additionally, a further type of
furthep fllysirigiye enBRLAent which it sinpilargio tapembodimentf Figare 1i, wherein,

hoRERY.| Ot tW@'o@ Rl OB frﬂa'{érr?aﬂm‘él\ﬂl b Ft%vgiefi & &l tor 1Y€ isBation

diel'ectric fill material. In one illustrative
trepahBb reftvicet 198, nlre%@mbpd@eabthpwe i Bigloeng, the BApecti@s Bolation
B 16 3588 n RN L Y5 L0 RS Ml o Ao
embplimais.i wile @gai1cn@lly05,fﬁpriﬂc®5ﬁ)errdy1wleqmn rrench, dididaesdent 102E,

B AT B R T . 1

onerrﬂhetrathﬁl,ktmi&ldxmenlﬁﬂﬂl e retivel @ctiﬁ/bhngﬁf&i eoiml 105m Qﬁiﬁ%presenl
to not. unduly negatively affect both the active regio

adj3TBINIGYY TPHEMSA R AD IDRYT bder B eseptsH %%qs@an%gench {02E.
Sinc8 Qleakli W relbRN 645 AL A2EB TRy BQuifel 4 AifeW &yPe BNintrinsic stress in the

F ropriate diel ectric material of low intrinsic
isolapip enchey ki Ansl 03B) thedrengh Q3T eay Pelirevidiechivith iadeorgrigeutral”

dlefebl‘?xclfi lklﬁateﬂ{\ﬁ'uln gldEf N &JautY g%atn;fgf B IRboAANE fuft qggﬁon 105A

herein a highly stressed d IC materia
dnC%lih# peltye region [QFB. Kirl wmunledmgxsotjzeovatrdnqhhlé)zmrka beFiglted with an
apptriﬂrﬁteqﬂéigpqﬁ %H@Hal \gﬂ? ﬁxg 'mo{:?% aFl]lC aggr 2 h mﬂq%, RitfeBY nitride
and ngl ldtel, ovhilt rte:rmchslﬁza 8B ss;af heavd ﬂﬁhﬁmaﬁerd@sa: Miigdh@d stressed

et o 535 o S ol o Rand R Ry iprrose, an
addhtldnhlomhagﬂqylysgnqpxrﬂﬁ)bc hewsimedt {0is Behestdudey %atfe‘%‘rﬂ'%é‘ B&ation
F ?JE d.fill material froamthe trench 102E in
trengh  @7E.1a5 1% BAAYOPABTIER Yil rdwendede Figes bt 14 for the isolation
treri®Béserdoal, . 1088, i18 Judr daBst %Cﬁdﬁféﬁ&ri&tﬁ@g}afmgﬁ fef ﬁfa RNGEd for
to 25 Figure 1h. Consequent | y, ficien
selegiiyely FRayaEcigvealsd filk matcralyfrae ttpfr @mchel@mon ordet to finally
pm@aﬂ@ﬁ% %@9&1 iy rr(a%rf?i?dabol@ 6k ﬁl?tmndé/‘@rllﬂedr\ﬁg}k %h‘zrence to
differ nt types of 'well regions may rece
Fig@’ﬁfiﬁler@mmqucslﬂ)r, dshdyl effstaﬁnasurzommdluang heshar@mg hmsz <btz hpesvided
n emcond ctor regio uirin
for WL AGET LBl ol SF TR Shp e PN SRRl gl B wen
regxlossohlay r@Rive rdeﬁﬁﬁbml]}OQEsd’a:ﬂ\Asdlgloa ttdfliciied t@'rpﬁw&ﬁther hand, adjacent
lectric fill material  for a |ately 30buffer|ng
a‘mé‘* “"'“Hﬁ?KHH?tgrdreﬁd?Pb Arauirng didrewt ‘S{ “rétﬁ Bep e separated by the
isol @M GEREUNREN hdvagl @NBird type of Wend&nrceﬁﬁrﬁﬁk%ﬁalt frF g%{;ﬁ&ely
éa 2d, further illustrative enbodi ments will now
bufigpag anygyanted mptag flugrsgiopitsrdiacgnt semigprdiciparsaiasisy |
the type of conductivity design differences of the
i solation trenches, as well as the orientation
t hé¥Ydofefengnge toeFigatieerPaids duligr iiNBtrative embodiments will now be

des&i@gtﬁ/ 914%4&P%§1%%919)7/ ogzgﬁe%ativcly, the type of conductivity design

differences of the isolation trenches, as well as the orientation thereof, may be taken into
19
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consi derati on when selecting a specific type of
stressed fill material for respective isolation
trenches. As previously explained, efficient
wieposiian techni ques having a high gap il lpegsaoero20598
capability may be available in conventional process

' ver ctive intrinsic,
cork AL ANRS NARGRL R sl PR 4 PP il Rt B solation
trei@hés. CI%npdeylou&mz)Ieemmba‘:defﬂcéntl:dﬂposlﬂ&i ahRiqudshhaving a high gap
f!“monvegtllona Y. u Fg gh denS| é‘gﬁasna deposi tion
B SHERLBE Ry b 4y ilagls in Hprpeinaial Sig8s RAPHBNSOIcH Rorever, a
respdcﬁmﬁlﬁﬁlsmweﬁe)frﬂ% didbduiic filllphRiaVBRY Bbibe MBS implch@nted.
resulting stress may not be appropriate for prOV|g|ng
Fory ‘ﬁ%a‘&fésinrféawﬁlé&@%‘ryn%ﬁfé Bigdfisanvemesma deponiden plogeds|fgr sticon
dio@ildt esveat | 1 t r f 1sqlation
oo ey ol (ERARE HhAPLOHEBLTRIAL gl JofELAT e
resfigg gStiepanBistant benygphonipleedoi qrovidipg béet aksedi performance
em%&,ﬁigﬁrat'on when sel ecting an appropriate stressed
electric fill material for respective isolation

trenches. For exarrpl e, for st andard crystallographic

con uratiaons, i surface orientation and

PR Bl BP ety Puecsiohi g Pisdiian af G phgeadrpsi
respct @Ct ir@BistdrMeidthldircpesd QdNB &R 18ngthh aRedtibglnay be taken into

transi Stl? @ be significantly enhanced by providing
congjfierationpyhqn seldcring an apnrepsrasg stessedrdigieqyde fill puaterial for respective
isolhticNSdnSh@! Hof BGdntb1dli fheGhddan éys%lfohﬁxphirc%ﬁﬁét&ﬁfonw it tﬂ (100)

direction. Figure 2a schematicall lustrates a
surfgqecRiieatation S EuE lenethdbrdan @@GtedZUmg(ﬂmpK! Jéi>nfgrealon the

SRALONIUE Pkndaye A $
Perand the | K £ b g‘ grg%ngﬁ%ngﬂg%er g@)ﬁi@ﬁ%%ﬂhﬁ@ed‘egw ergmg
dlfﬁamﬁif}{J$taﬂs$eﬂysqifit1€alctlr¢n¢bessmrthe:: onukirceroengtle gireni®on 208 Ahe transistor
wid@ORRB:;@05C, 205D, 205E, which may be bordered by

respec I've trench isolation structures 202A, 202B. For

exan‘pl e, the active regi on 205A may represent an
a plurality of further active

red st 2 SebiaahifPudeDaconoiey Josormigetoderineds

_ com@ﬁmﬁ@ at famideagh@orohyd: @2l QRREStd ¥BcdnSRkAL [a98 Jn'EIQH& Mke. The

whi ch_nay be considered as an inner wel
Semic% Ustqr Ay ?%?n@ﬁy capriseay phyralipe 2g6vq \ﬁ@nwgu@w 1PHSB 205A,

205HHBOSCG PO @ObE, WREh bR 'b@ ‘B&?lcrc@ b§ 1Bk dirve W@h&lhism%onas ri&ures
ncl ude one or nore shaller active regi ons, suc

Qozf‘h@%ﬁegféﬁw cppREe, thiaghvenagiob@0barder mldswtamrféwéatagma in
whléhnﬁﬁ[xrawh(lf fhéﬁ)ﬁ{r ald \f%r}eéi&% %ﬁh%gégé%éigns Q Ve e ztua)é ﬁllcfmcd

e Isolationtren
on the bitsly of et recliesisola@dh corpa02R] wmdanmy éacbnswetidhis @h inner

t.he._ i o t_' on.t r.e ch, 202A, whi c n t he enbodi nent
well iPtal Ol ich SRS e GEYe 1ioR gkl b GRBEN o et a
P-welheviadt inag amgmanse 86)55&hﬂ16fé #R8Br a&t‘iv&:&'&@ﬂéhﬁ sb&r as tlhle region
ppr.eci at wever, that_ corresponding inner we
20517, S q{ﬂr‘é’ﬁ%ﬁ@% bYrayrespeeliyeHARE etk selaley raicit92B. In the
cmb&llﬁ‘ﬁﬁ\ﬁé?{é% GRTRALAN Gehdel RO Serlyaﬁz{\@n E&@Jﬁca;dﬁp%ﬁt i Pegs
WO 2008/042144KT/1182007/02059 previ ously

comparei] & Aeigench sxidbic of the ioletierh rencht 20345 whiok.sinnthy embediment
1Ilus{rﬁe(p‘?nd‘yoarc{T§sdax¥‘4ntrQ'uﬁ:lltd&?d E%Et‘w%gn [h%ga QL %g%g%%@}\egn%l HsB. 1

Ig ténsile strain in e active reg
shoug} papfprastatad, VO\EMaHb@ Cbhappn!hﬁg)tmmdl Gﬁlat:hetrenches may also

|stors f grein. Th
have “Z‘%pag‘gc[ {Ngdgn?s ??Socr? “{pﬂ@aﬁ{eﬁe% %ﬁ’? t5ach ‘J’r'bialAed with an
appropriately stressed dielectric
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5 fill material so as to obtain the desired type of
strain in the active region 205B. As previously
expl ai ned, well -established deposition techniques are

vegadkabhe for formng silicon nitride wth hc@fisaon7020508
|ntr|ns|c stress wherein, however, presently

est I ech ue er froma red d
gap ng ca@/abm’]d fyg N gﬁ%gr a4 X'} 2%\/\% 'ﬁw%s‘?agb}faﬁv% ﬁ%g Formed
withiing hlcchetrmﬁel zt:gao:p Lestyeviexdine hibdpasilt s@din T (e as$@Segion 2058 may
narrow 10 isolation

ue t he .noder at e
S BN IS, A RS b BHOHEE BUSPOrpforied tercin. Thus,
thal@pRaiitd OdlatRCALIDE2 DAY be N ¥ithi8h ﬁ@gmftékk/lstressed dielectric
capahility, while the isaolation trencR b

filk 6’6‘1’?881 ¥has Heolaig) e desipdayps pf sseingedhe ﬁcwed@gwncﬁOSB As
pl@/‘i&l\élyd&(pﬁuﬁydglﬂiellrgs[rabl'ik%hf d%%(fsﬁﬁﬁ tfe8{mL ra@ﬁﬁa@@nf% F Mrming

dieleéctric fill materi Figure 2 enatlca
silicpp gikideaisis highdnivigsic seesi whatinyhaevever, ptdseltiy estabhshed PECVD

FREEARLEHRL 8] BRI BTER AL SRS s
highhdanbitst hbsma)pmels ptap@l,umgl procdsss dhométﬂﬁﬁdlbeshe?&%c@t’e@ narrow
b f.or me hi nuf cturln e, the. .

schlioh e G0 TS AT B e Ou D TEOH el corosl By drhigbe providing o
highogapetll alpabiéitya vasIbSkd ﬁbﬁta&@ﬂrendﬁ"ﬂ@h By b Q&rn%ﬂedﬂ th8MMsis of
PE&R&% riate caréler material, as i s also described 20

(i PREESFE AL @745 Oherosidpst ighe infinsic p5pseofperthe cpgesponding
diel@lcatlll @hetisiench 202A is formed within the

sem conductor |ayer 202 so as to separate the active

reglons 205A and 205B. Furthernore, in this

man t , [ O A .
e 0 08 SOHS OISR S ELEPLIAS il g

deviepy200 goRdivg t<a§1¢:tlme§ﬂpbsﬁhrmf iFguteyzacmrqnleattgln}anﬁfalcdunt@aage in

ook A0 BPlEPAG 208, IR

masdﬂ&mmrghnzgcome dewier 2<2D®mpn19¢d the sdﬂﬂc@ﬁiﬂ&oi la|ybt8’,102&bi‘n%ﬂ above

the sto 206 nmay .al so he forne
a S\i‘}rn? T3 %HF h‘%hl?*%@%fﬁ?b%?g%‘rﬂé% CRPIORIFAC CrietgRacrial) s @59 igsgribed
with m&f@dnm@&he dubgrasd 108S SEdredV ] BE idolaGioh Libhch"MRLAr & 8brr® G(Bhin
be conprised of silicon nitride, while the st op
t’“ﬂ %ifg)%?mﬁébféorn&y%éo% SRPI S ACRIFatE ithG @ghivedFegiande20580 And 205B,

Furthéeph&8)] inRhRGRSSFkRkink Qfd gl: QQstFe@&d%ﬁéﬁ&ﬁ@ ﬁH%?{En:ﬁ %78 Snay be

200 as shown in Figure nprise sim roces

forped heguds S&@icgnémt@uklw a@se@ |3betd wbsthntiady premtpffttdytfﬂé the
That | 2

ol i FooaTPRU k28 3RV Bl SR AYI0PRY Hrace

porpeised she Sfemldoodw@brbyyeaﬁoapﬁnkapmlsam 1ldifspax$\ret amimdpnemeﬂ& stop

u PECVI r S th ro t roces
fayesf ?(;a&n%lt% ?aésosE%e E)SIR} d o]b V}% 1§g %2@%5 g? one illustrative
cmb(nﬂimttrm&h@St&l&ed%l&ﬂ%ﬂxﬂ%ﬂéﬂp@m}ﬁﬁﬂﬂ@&i 29 3f GliERSBtride,
}5 F S:%lmsnt shown in Figures 2a and 2b, the
whi f‘n‘P? i"ﬂ% ayerdDp gy bgeomppsadiof piligen dpxide- 2078 may be
sel ected so as to induce a respective tensile strain
in the_ active reglon 205B, thereby enhancing the
perd biPtahrracesy foxumh e seigAadusios daviges2GOsashewp gukigyre 2b
T f
LRSS hlar DL A8 et Sliqu @ pEYOESTD ATRKEL Pl Rleodef e device
100pa asv"ofhecr,mmoaxﬁeqneh ﬁolmenasft@ﬂ)alﬂalyl@ﬁi 006 bawys Weanugpdbpriate

I I n tive reno
i iptt Srb, OB 1) M Bebrbd SERRFGD Fri St iR aca BRGYP
prodees péh fappoprihto procks mmaermﬁo antappeaphé deeteyl g8 eChethsic
l'ithography mask in order 1j0 define the respective
i solation trenches 202B having the reduced di mensi ons.
Next, the corresponding isolation trenches 2028 may be
filled wwth an appropriate dielectric fill material,
such as silifdasSTITUTE SHEET (RULE 26)
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10 di oxide fornmed on the basis of a deposition

techni que having a high gap filling capability, such

as CVD on the basis of a high density plasm, a
vwubwatapgspheri ¢ CVD process on the basis OprE@ﬁm@ﬂ@uﬂg

the |ike. Thereafter, any excess material may be

ectl op.l aye .

m%?'gg}{ gﬁ%gﬁlgh@ﬁ\ﬁggx%p "4l ne g{ue? 9 onf & eﬁlﬁ ﬁ‘frglsﬁéhséfeﬁseﬂ’/fi 8‘& fill
ma}[e@iai ZQ'HFngllyrEB': 2becsdhmnat fociadikog ai fdspt&hfnﬁteﬁi& |d &&in in the active

u evi ce 200, after above- descri bed
ek BB e en b B hE Rt et of FECRBON CBii s db & Tously
explaintdt THeRealté1e BeNe x82 Sndtdrlal @ﬂh&\daﬁg& ANBARES RREMBY A, fok bdstance
Ona?terjal such as silicon dioxide, substantially

s of SNIP iieacin tieniterslaygie2ORimam Be wed dargakinbinecatroling the
reshdtivd) ﬁan‘loi'@l ﬁttobé%ﬂ TG er 2D A hRF Mﬂegﬁo%%é&ﬁf&@ﬁfg% fe¥iRfined

of strain within the active reg
on gigthgip ret awmtelst feéeckedtlithagrapby mask mZ@d@05 Bemyhc respecnve

isofaf B GSRALs :fhz@ IWI% ldg. tﬁce%dﬁ)&d%}%n%log 8)((: f@%%tf"'ﬁ%%?ftl xagy:solatmn

straln may in an i1 ncrease

tretfches 2B Nag HErfnﬂ}id wniamslaapropsattt dxelnetrfcoﬁlﬂrmchtdrfal anch as silicon
t ve r.egjon. 205 revi ously | ai ned,
iofd8 Yol on S bk YRR e mniche Riviy Pibientisp Al apabiiy.
such laeﬁ‘.&’ED é}{)ﬂﬁébr\mi &F o lﬁglp&ﬁis1ltji pPladrh€ a@ﬁﬂa aﬁx&igf)he?if%tﬂw pFoR&k @R the
tical, since highly efficient

basgt‘? ﬁﬁﬁy we ks ﬁEe ri‘&%%fi% RRY %Eifcéssd%t?ll“éb‘l‘f’éf begpmpuediparihepasis
of EIIfzﬂj&Sth\&tsprSlayeZ%@h@ﬁlﬁpﬁ(reﬁﬁlﬁ@ﬁ&ﬂp‘t’z@ﬂe\d v&li&%ﬁé‘i’éﬂé@ Hﬁﬂ& h&&e 100.

for any negative influence. her nor e,
shoul d be appreciated that the above descrlbed process

SEeqUENE o Wﬁi/en?étéﬁl)bﬁlupcﬁﬁésoﬁﬂg '%%Lt& Mz\% e?tfor & [eg @le above-

whereéin the isolatiion trenc
des¢ribed tpregges @Qb@@@ruéiwtfy tlsdweevmeg?l@D)coslpnefssbd 1spkmb1atrermh 202B

r nuf .act ur.ed.
fxlletd ‘Qi&}g tglr?Z @Ae%}i dpﬁeri n?ﬁs si lf%nn%lﬁélde zﬁlﬁi{aﬂ%&g""ﬁgg}* any
voube whilt thermgﬂy GmstdlbnhmsaISn dfe isolammmenci R0r0 groaplay theekired
comon, et roce ar, to conventiona
‘ypealﬁ]‘g%‘?‘é“s‘”gﬂ%m ?‘é% P e 41 ShOU RS Fh g tivg region
ZOSBhEdy’ @ﬂ-ﬁ&ttlavE v.d:lia{:QGﬁ Rth@reld & kesP®iE it@lsBe GBMn BAYRARAAN an
nal l'ithagraphy step for selectlveﬁ

n, addi ti
‘“CfFae“’Ffi\‘?l“H‘éo”zﬁlo W 5808y ok shumdmnsisenoy wolesos! {Blrmérﬂbe‘d? the
actich Bdgt 2058, T ials| prBERIY @slpleflﬁéamal‘i)ﬁﬁc%twé B@pdcd @k "fﬂé QBss in the

trenches, as is also described Wth reference
isolgtjogfieach BO2Armihresped te drsetiaedne agtivg 1pgipu2e ey ba lesppritical,

‘;ulc\{:}ﬁ&fﬂ)ot:ffit(:réﬁt ALVl ﬁ‘gugxg n?e‘c‘:ﬁ:f?]?]s $ Eu?mlfag]rgggle b ch?nnei transastors

I‘Ustrative enmb evi ce
thergbyifigetavel ¥ gvesfompenialing Serny vagdirat ioflumegi ons 205A
whi ch may represent N-well regions for formng therein
respective P-channel transistors. Simlarly, a
pl inahdrgreofic shotidvie afpgictingl RASHe mByvdeespiedi #edss sequence

may e PTPaRE b A e s WEGHE e Bl RS £ B4y be
fornganfisondd ciwiequegiyte BRRN. sZA%R MRKibBe RACHLT 80 D¥nay be
manufactured. In other illustrative embodiments, the trenches 202A, 202B may be
patterned on the basis of a common lithography mask and a common etch process, similar
to conventional process strategies, and thereafter the filling in of the respective dielectric

fill materials may be based on an additional lithography step for selectively removing
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10 respective isolation trenches 202A, 202B, 202C
wherein, for instance, isolation trenches having a
reduced width may be indicated as trenches 202B, while

wo enghessof increased width conpared to the pcirRREMSS20598
202B may be indicated as trenches 202A and 202C Bot h

un%\ﬁ%ﬁ?ﬁd:@fea&:cqﬂpﬁﬁérlal‘ frgr{l on%ro?qgg?sﬁlangﬁ/ 'trgtg(.h%s rat 13 dFP descnbed

udmnﬂbanmebﬂﬁ@mwders dependlng on the deV|ce
configuration. For exanple, the 15 isolation trenches
202A may be considered as wide intra well trenches,

whi Figuied stisatatitdnnilbguans hesy RORG! aYletiee m&an@do Afther
wi de inner well trenches. In one illustrative

lsteaygi RBRPCIMERE nallicoweyisn| A0 oryt cemeries 220pmaliy oective

senhibr d@8toMkdollord OB AP FARI! ﬁi‘é? ré'[ﬁ&s%ﬁt' Al wgih?etgldf@yfop?ormmg therein
deposi ted on the basis of osi tion technique

respReiive Erahgnngl Magwhsterap $1mnllatlhga @ iy of agtivearsgiogs 205B may be

prolggdg Ia\?filjigllrl]yr% S'XIQ 1%%62?92\6%8%%%5 g%@‘éfmitﬂgqgermtnqgg)\@ct% N-channel

tranisghns.y Toe ves@wdictyebauitoridoctbi tdgxmaémaﬂlosm\tmp derbordered by

ne illustr relative orientation
resiPfyd isolEbd BidchEs, SR5 oD Roac Sfesds Rrgasiartsoetag fenches
haviigs pealicddowaltt rapdieShditatbd RYirbncilés BORBI, Gihild I natd o@ increased
%ran5|stor w dt h dngﬁtlon 231. is al so taken int
WIER AYPRAET R Enirenehz 2078, minbe AU AP CRFoiRA WH02C. Both
typesSEH 1AhEIRR, 1d QREERS hdHREa r@BedigWhih Righdr Wﬁt‘ﬁ@ﬁaﬁ%e&lﬁed as
( mhlle the other is indicated as (V), may be
inngWel] pringa gt dprdgrs. depeadipg e diptdovise cp sgueat@w é:@s exameple, the
isoRNEH R Rhest MR AR %n%gé%d Q@%lJCQ%f%@mrc lobhite $Q Q8tion
for formng thereon and therein P-channe tran3|stors
trenghgsc A03mymave huicresiderel faf ewidatinkgy peclbftregtireai nlniohd illustrative
t LEec 1, i_nst an
eml'ét%i?rﬂgﬁ St%l% %‘ ‘g&}gm%g%& &édlr%g‘? 2%%9 \ﬂiﬁéfﬁ)g%ﬁle hetglan ﬁagrﬁprzzﬁe inaterial
thatdinpe b¢ dmmsﬂ%lOon the ®al5b$bﬁmﬁegﬁisitgbn oscheiqhie frodldiga hizd gap filling

stalllne irecti ve. str
canGBY, o B RteR g RaRlatoET O o RS OR i ey Pl i o inches
zomrmepmnﬁlce@ptlwwsn111g11§tsmassed alioagid Be MWa@iil, iHcRGA,T BNone
.. 231 ma %lso contribute to an increased hole nDbI|It%
‘”“i’:@ﬂ%a%a ignt, thA&elpds ofteNBHOR PERE RSP CE ViPlatgy tisaches 2024,

202C00K [SHt Bf a Rarlis)r a6t @lréchbxll 25RLRS d ﬁfllns&f&%ﬁﬂhn:gre@non 231
requi red conpressive strain along the direction 230,

is E\!ﬁ‘?u Rken BEe Fysidatation tTﬁléfn§h irp G GRIPPivEsovBNie] isdatipn trenches
20281 8he6t &hieh fd & %‘i . :

5008/ 042144 PCTk R S gggg’\g@é}{ﬁr yindicaed a5 (V) may, be filled

witlpf miagerrial ‘Bfgdlffersmrlesg%lpagcﬂst |an eiampée, clor regiopodefimgay represent
onent . al o the irecti On

N-{efE g 5t [ Rl RABRN D R R inies gy Bl o

dlfferempt@rptt bl etrdis @\hmt nesmct l’oem@fﬂi’&cucﬁls 200 AngeB1 COFRIihSed, for a

ric, fill material, producing. a ective
sty B sfiog whesTE 1% g e PR bty g gone the
<1188 Chr?dt@lﬁ& Hi’ﬂ&u\zﬁh di feofipr@§ive QRaid3thay ABmIT@NIPYakdhce the hole
expl ai ned negatlve i mpact of the horiZzontal and

mO%‘ﬂt kg 2 @HFS&)PP%@' tesHe HEainodong Havyideh divectioanddl| may also
[ [ r
Rt e e R i enl 203y may
be cpmprisadraéia dislepiré 8l owsriat eromg iallglﬁlleredﬁmmpeesanpbteam plong the
of S 0
dlreI:t | éolhh I%%n lgg:)rfllc éln%h %g%{gn rga)? Eo“?nqursg r?c 1§lect 218’ m%‘tenai
respectlve conflguratlon may be sel ected for
hori zontal and vertical ism ation trench conponents as
descri bed above, in order to significantly enhance the
performance of P-channel transistors enclosed by the
respective isolation trenches 202C. In other cases,
addi ti onal stURBbHEILAKK SHA: IS@UrilcEgoh or P- channel
transi stors, such as highly stressed overl ayers,
strai ned 15sem conductor materials and the |ike, may
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It should be appreciated that a correspondi ng regi ne
for providing different types of intrinsic stresses
for isolation trenches oriented along the |ength

vib segbd0n 230 and the width direction 231 nquﬁkﬁngﬁﬂm
applied to the narrow wi dth trenches 202B, if

ro Ode Qsi.ti.on, techni,ques be avail abl.e

naPRPTCRIARE (RISt Db S RS ota SRt Rt cestain
compmmnhmmmﬁhsmnﬁﬂvmdﬁng a substantially void-free fil

behavi or. The sem conductor device 200 as shown

in Figure 2d may be fornmed in accordance with process

t ecORithdBGieABardl @V U8t Ncel@nEikRESsh, Whd hﬁ%f)(;%tl@é &0GEGot Renches

the device 100 and with 25 reference to Figures
2057 ey copppiies & rdiclegiria §Hi matenval| produchig gy wpmﬂm tspsiteagirae2 108
aloh@McQQiéﬁﬁﬂrdcﬂo@ﬁﬁ)eJndta% oVl B8, 31'&:%1 S5 DAd I, dIB fg%/]ous? xplained,

di stingui sh between isol"ation trenc es of ht

anp pegspivatmeast of nhoheridonfalisnd armtxcel solbodi memthes fzm ihating the

tenéfel J{ralnﬂgg@ctuh;o@ﬁltc&gxay gs%tfztrci) %I ng(&?er §§18%0r'hfnl jtrain- %ducmg

mepfaBms dbr B- ddmm:lngmklktersrd&smdbhl&l eFdnesrxsmbe B‘ttMeaaneZimBA may
cothilis. €3 ective acti 1 glons such as regi ons 205
it PR B S RE el Sl S8Rttt o oo Cuipieppectve
configOladdn @Ay theepRbes t&Q?&ﬂzb‘BtaF@M ARl B8lafien MRAkh @mponents as
FOVIge the respective strain conponent 21013, while
despifgediafoney MQIFT 1P SEPUISIY et Kesspeplogaingy ofRyehisael transistors
enddREATBY th) r&p&RNATIAIQIR PERES meQS eotﬂé?'éfﬂ?es d&lht%?mb’ stram—
stressed djelectric fill material of a different
indpging squsees fiop Porhganel tisngistonsi decht dsehigllyi streshed cmpmaassn Vteamed
TRONE nore, in a further
Senﬁwﬂa!édr?%rﬁ{t? pr ocgggg%g%ugﬁg%h%ﬁe narrow wi dth 24 WO
2008/042144PCT/USZOO7/020598 i solation trenches 2028
nay; 0 a de 05| ion tech
o 2t Sl OB TR B P Sl Boneer B D8R b Pt it ypes
of igtninsik dtiwempﬁmtmh ednéteabritmed glohd eeaBig® URERDBSH 230 and the
e for for 1 ifferent types of isolation
i BHEREE 309y =150 D] Sue mye bt SeBero 0 ot weoprite
depsﬁmlﬁﬁﬁﬁ&lubﬂﬁabjd g Rehilhg S ﬂﬁq&}ha\bﬁy fhitihh o &;@ﬂ&\poncﬁﬁgﬁcﬁﬂ& while
processes for each type of isolation
“C"?ﬁ“? ihpfomqgé1 supffandtaf voidgkcedill tshevier nore of the
i solation trenches may be forned in a common

l'it hography and etch process, while the corresponding
fi[lhe ﬁ@mpwxclyﬁwf Heviest 3089 e@bvm ol fegre R¢ rfay bk fcrrateé ifi @eerdance

Ye!
v p e%/%ggbegﬁs%e cF F1th oa:?l'ﬁft% %P@Hfr %fg eﬁ%erm%}ée %%’ Ie 1(@&?%3'“1
refetenet totthgurey fre2of He‘tve\&s,smchdﬂltzlohal itograpaly sep nidde introduced in
i sol ation trenches 202A, 202B and 202C
ordéy d%g"‘d? L BB ‘%agigg'bﬁfbef‘ﬁf’ee“gas ot P‘ﬁ%‘%&% o aterent
oriestatidn. ghibad {lngrdive chBo&eRhG ORAsted WEll Isdlyedn t?&%hés@()@)\(ﬂlﬁﬁng a
ake |nt consi deration_the correspond

hight FE S o BERPC SBHRT LBTBPT SUERY T o s ges! dadcingr the
respB@RE kdnk e doRid DROBViIATEQHS vE rzth’tﬂe@l&éxglgsr aRrfiag ]{%lPJ i89bS®NRd in the

Simlarly, if an increased perfornmance o channe
SAME PEIETS §F%¥B§C%ﬂ3ﬁ ipeerged] pelgtion wenchesolRC(Idhmiay else the gormed to

proviii2de r@%eg?ve QLAF gorﬁ orfent FPOBD r\leI dg,e a\fult?égg\belﬁ ésn‘%g l¥Shes

strain in the resp ec i've fength direc
202G reayr besforotd inea $e$@daai Provess sandmesxs:ﬁ@%ngmbstmnm diblkatric

fill réﬁ%r@a? %?gﬁ&fﬁeéén? hoff os%:séglag gr{qu £ Hﬁnbﬂf:té@eii cornpresswe strain
comparenediiian Cﬁ’m@etrm”rSI ine fatthai dff@eMeaei sequence, the narrow width
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As a result, the subject matter disclosed herein
provi des a technique for formng 20 isolation
trenches, which may include a different degree of

wobddisnsiigs stress so as to enhance the perf orgginGa8. @308
at | east one type of transistor elenents, such as

: si.stars. Furthernore, the subject matter
l“m'(l}sl-t{si)%:1 ﬁ%ggl Stﬁggﬁ%eir#}aypbrco@f edsjmf S Bsge é’ﬁf‘idgf’osf‘kﬂ”‘] technique providing
thd reduveddgel filjingdagibilings.t Hestioald B hpledidi@NGRL heDOFERN PBcess
.resgﬁgtive.activ senicondrctqn regi ons_by providin
SCHPRR AP R ES BT YRoNSF soktippuenches YRde L0218 apdddCemay
be abaded iohefrobdtP ese@liensds’ Hcludiny redpectivé flﬁﬁc?g%phﬁ,(:tckc%e and removal
sem conductor regions. For this purpose, the
ProSEtSese K G3Eh pyiscesisolation frenghy sdblesinf gsherf gases, mgeian more of the
isofafibh SRRARHING i BLEEE ful £ chifabl LR rocess. while the
lmperf or med .il n?a | %%:nz I {I/l égicﬂj Jélp ggﬁoﬁyﬁ%fl H?ﬁmgrpd(éffes?’ow}mc the
corgispendmg flding sobhthe onessededichesicdill titcfias enty Heriasédhen different

- Fhe. carr di;ng .sequence of. locally formng
B maa e B PRI MR PR R OBl e oreRuifenfy e
typrof gressearfilt maeril fof eheeespedtivp e®laibn isadhad 209A, ROEBGRES2C may

t here rovi.di a . high 0 degree of flexibility in
be GG S BF RIS b e it dRa g aret viehr semisendyor tayr

207 BSPEL L Mike BES ESidBRNDICAB fé@ﬁés@&ndﬁ@%&?ﬁﬁlog%fi&eéﬁﬂﬁ%}iéﬁcs of
of conpatibility with conventi onal

a_ hi gh degree . . . conven , )
met%‘@fﬁ%i%&é Heilitgendheivasien aviialloswehic. dscass sRiilarly, if an

incRatedQeftbmthindNst FERARI aR8sth8 GIHY VS HBYe ROI1MSE enches 2024
Furt hernore, the subject matter disclosed hereinis

may pg FIred emisale ipividew ligh earisessiversabin in the espeive length direction
236]%1“%”%&%9?&%@0%&ttgegcf?f{?@ZlAagt%rstaﬂiﬁ%ere%ontsﬁ)?e for the strain

manuf acturing f
conzpOs 04 2EAMPETiIEISR00TY BRABIRled so as toThducparcbiresfoading tensile
“V§ﬂ9> ngﬂts di scl osed above are illustrative only, as
" the i'fnvention may be nodified and practiced in
di fferent but equival ent manners apparent to those
skh%led i@ %he art havigg t he benefit of the teachings
her'dl f oSk e KN dnateh dRppiiddiceeis pryyides 5 tgehniqugyiop forming
isolafiavecnomy, WRicH aial MR al diff@est b RE 8N inu@sleiress so as to enhance
Furthernmore, no l[imtations are intended to the
the gerfomaaceott 4 Gt MY EMSIFEs Flgmerarsarih as Nowmnna tiesistors.

RS SRR 0,416 STy DRIt
adagggvgeniﬁylamx gpm@gg@omerin@dbs‘piegd/eaMValslem’smodmctor regions by
ol N8 58 ENRIECER, 0 S SRR A LB0M L i
diff¢gremteictivé seraisorglattof orgidnsi nFdrhibis Iepaae, e palt@wing 28ocess or the
proc%ﬂo'é@iiing in a corresponding dielectric fill material may be performed in a locally
different manner in order to obtain the isolation trenches of different intrinsic stress. The
corresponding sequence of locally forming the respective isolation trenches may be
performed for more than two different types of isolation trenches, thereby providing a high
degree of flexibility in individually adapting the strain characteristics of respective active
semiconductor regions. Consequently, a high degree of compatibility with conventional
techniques may be achieved since well-established patterning and deposition techniques
may be used. Furthermore, the subject matter disclosed herein is highly compatible with

other strain-inducing mechanisms implemented at a later stage of the manufacturing flow.
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A nmet hod conpri si ng: formng a first isolation
trench having a first wwdth in a sem conductor | ayer;
filling the first isolation trench with a dielectric
wokdosopherial on the basis of a first deposigdi@aRigerizosos
technique with high gap fill capability;

formng a second isolation trench in the sem conduct or

| ayer, said second isolation trench having a second

Wi dihe gareatiar enivdimdonedibiloet abbed &ie ilaRdative only, il tHel ifntion
trench with a second dielectric

e s olatjo

maﬁﬂ?el "ﬁﬁ‘?‘&guﬂa Hf%ﬁﬂCHB i JEfENt B rGARRRlEntsAEIEEs faparcRito those
skillaBinghOhrt BaSREMB BedEP OBt 't(QlBhﬁlEsClmélﬁluﬁo[(ng‘xﬁﬁie tﬁé‘ﬁgo&g@ steps

first deposition technique. . hod
setyfish @bevef Y he pederined da dlnféiffﬁsml atdpro nFlﬂfﬂ@nn(hTe,cmrbm:tsws are

| [ i14 con
et R TP BE PSRN TE 0h REOENA b MR cescribed in
therladmpibgjaw. 1t & thexefort trodend thae mu paticular e@abodunemte idisclesddchbove
ma iboxaltltax%fiedrjﬁécfAﬁed %1]|%l|ozlal 1fcther Iriaah?{lgs CO@‘F (Lﬁ H:gd ﬂw];n %}Ixe sc%SQ and
spivihef Bicnnfdnkibmg Acaddinfgly; She peodctibh @dught BASIA i€ ANRE BRS in the
cla ﬁ% rn1ng at | east one of a high density plasma
Med oD process and a subat mospheric CVD process.

5. A nmet hod conprising: formng a first isolation

trench in a sem conductor | ayer; filling the

first isolation trench with a dielectric fill material

having a first type of intrinsic stress; formng a

second isolation trench in said sem conductor |ayer;

and filling said second isolation trench with a

second dielectric fill material having a second type

of intrinsic stress, wherein said second type of

intrinsic stress is of an opposite type fromsaid

first type of intrinsic stress.
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6. A nmethod of claim5, further conprising formng a
third isolation trench between said first and second

i solation trenches and filling said third isolation
trench with a third dielectric fill material having an
intrinsic stress the amount of which is | ess than said
First and second intrinsic stresses. 7. A nethod of
claim5 or 6, wherein said first isolation trench is
L@gWﬁbd and filled prior to form ng said second
|solat|o 8. A nethod of any one of clains

ﬁéﬁﬁmggﬂa first and second isolation trenches

ar eiofiﬁir @@dnétns@lﬁ)@mﬂa BhGRy RHRE 83&h in 9 serftcVRLBGAE;
any _one of clains 5-8, wherein said first and second’

i sol”éiﬂ% By rstdysdaiion tigpeh orithertidectge by taaterizhbh the basis of a first

dep@%h@.‘?{é%ﬁéﬁk%u‘{ I‘qugg%{‘n 82%11%10 A nethod of any one

cl ai ns rst isolation trench has
a florsing wisdtond amnthtivaiteinge gothel sirsiobrahicion lalyeie Rad sdtasd Bolation

S ondymn reat er .t han first w dth.
UQVFQKVWEﬁﬁﬁﬁmSﬁwgkéfﬁW%”“WJF%H@?WEB Wﬁsing fornming a
t hi filtng shelsedon® koldiioR&nchviah @isBechaidtidddid 61 narkiat HaQﬂzo a high
trench has a third wdth that is greater than sa

intrpsiesresgiogithe basis! piseqond geroaitignteshnigus sbratbivothet meﬁewpsmon

mdwﬁiﬁ athird dielectric fill material having a high
intrinsic stress of a type different fromthat of said
intrinsic stress of sald second d|eIectr|c fil

mat erein
2. Car/EmieBlog utim O MROHRT Bk a6t Sieoh klafiBS ishso PoBaS Hine sai
sec@idi isndtiongresal @ith egiomeniand horbmid b?f $9hatip@RAmh LBNEDESC S0

as to be substantially orthogonal to each other. 13.
techRI&t hod of claim 11 or 12, wherein one of said first

and second i sol ation trenches is formed and filled

prior to formng the other one of said first and
3. secbndthod of eeimoh ot 2.erehes said figst diklaveididtmoteriainy conerisod of
sﬁu%h%hﬂﬁill 13, wherein filling said second isolation

conprises performng said second deposition

techni que as a non conformal deposition process to

obtai n,a higher deposition rate at the trench bottom

4 cofparibgd Db WA F RN o uhacis diga 4R St aRasinn Lt
combBisesDeTBIM RO MAVEE Bfic SOVIIBLIGRAPPIaShAGsisted CVD process and a sub-

atmospheric CVD process.

S. A method comprising:

forming a first isolation trench in a semiconductor layer;

filling the first isofation trench with a dielectric fill material having a first type of
intrinsic stress;

forming a second isolation trench in said semiconductor layer; and

filling said second isolation trench with a second dielectric fill material having a
second type of intrinsic stress, wherein said second type of intrinsic stress is of an opposite

type from said first type of intrinsic stress.
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a first active sem conductor region having at | east
one border fornmed by a first trench isolation
structure including a first dielectric fill materi al
having a first type of intrinsic stress; and a
second active sem conductor region having at | east one
border fornmed by a second trench isolation structure
i ncluding a second dielectric fill material, said
second dielectric fill material having a second type
.0 ntri stre different framsaid.first type of _
o P MRS TRl onT B Cotinnt B e st BB Svagn sai
fir sﬂ.ﬁld sob@fdgiatain (haisds a0 a11RE ssidithhrd ishigtiorARthcB /6@ hird dielectric
dleleftrlc fill materials conprises silicon nitride
fill gpcerial di carinlits s prershecnasnt of whiph maess thanaidyieiraail aecond
inwthskrgaghs W dth of said first trench isolation
structure is less than a trench width of said second
trench isolation structure and wherein said first

7. ta; e/ggf{ld ool S{au‘al qu&% &‘”fﬁf‘ ﬁ% ozcﬁiogﬁr mciﬁrgrflm%lc aiar?ﬁlled prior

to feienihg endeebad isdavbeaanh. any one of clainms 15-17,
further conprising a third trench isolation structure
formed adjacent to both said first active
8. SeM GRAMMGIaky HiRGL QMDY 73%!1&10%93‘%@1"}?1 st 's(yc%nd isolation trenches
sem conductor” regi on, wherein said third trench
are fosplog il dpPreMpEtlipwebss a third trench width greater
than said first trench wwdth and said third isolation
structure conprises a third dielectric fill materi al
9. havA ngtteddil b porentt clajipe 5-6f wherkini sali firsishl essné AERaEbe denches
. to sajd intrinsic stress of sajd second isolation
m“%??ﬁ%{%wgdmi@yﬂ°§@ ‘8@ﬁ&98%&ﬁ“@%vice of claim 18,
wherein said third dielectric fill material has an
intrinsic stress whose anount is |ess than an anmount
10. of Asgicthofliof any ensd fsbidhEYi wherbinshid festriwdaios (reReh s a first
wad&emdgg@ggcgtng Irrr,erﬁig"é)'n ?1%11(9} he§ aeﬂ‘;'u,[(r)]ng.i%’frdt‘fmﬁai ?s ﬂrcaﬁu lfjc}n séf;ud;in 81fw1dth
silicon nitride and sald third dlelectrlc f||
ngﬁeé%ﬁraﬁbf bll‘“”a ¥ 1@ g é$£1g§y!1%(ﬁfggragg glfl(zgg hs;g;laziéh ?911011 wherein
scudfthlrlid ReratiGO M dhHa @ (Aedfditigt thithi @Rshiet Qhn L0 MRAWII Sl qjiilmo
irst active sem conduct or regron and a secon
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orthogonal with respect to said at | east one border
O“h?%FH%@‘%V‘gﬁﬁd second isol ation structure, said one
further isolation structure conprising a dielectric
fill material having a different type of intrinsic
13. st Aewethednpdriod! t o Yaivtiersimoond( giidFiet turd edrid ikolation trenches is

; teri-al . . . . . .
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23. A sem conductor device of any one of clains 15-22,
wherein said first and second isolation trenches are
oriented substantially perpendicular to each other.
24. A sem conductor device of any one of clains 15-23,
wherein said third type of intrinsic stress is of a
sane type as said first type of intrinsic stress. 25.
A sem conduct or device of any one of clains 15-24,

14. V\heﬁemmhfsiaifdny hig d“dlzy'me 1613] whcﬂ'eins‘lll@n sdaiegsondsisaifition wench

yp s§co )y intrinsic St;ﬁiﬁs.
co R b R r P S GR0T Ll e iy Gne no o Bt Jssiay
proodre Lebiaif allﬁt,hthdldpdslhb’lp ROkt thd i dilcRSbEors Un%?é el B Kewdlls of said
osite type fromsaid second type of intrinsic

Secg‘ﬂcf'é%@“‘)“Z‘?‘“dA seni conduct or devi ce of any one of
clains 15-26, wherein a magnitude of said first 30
type of intrinsic stress is at |east approximtely I

15.G oA sPaisealucto §evicsemicoimguct or devi ce of any one of

b ST 6! B R 0 o BRSSO 1B
iso[E?a&CﬁhlLtme including a first diclectric fill material having a first type of intrinsic
stress; and

a sccond active semiconductor region having at least one border formed by a second
trench isolation structure including a second dielectric fill material, said second dielectric fill
material having a second type of intrinsic stress different from said first type of intrinsic

stress.

16, A semiconductor device of claim 15, wherein at least one of said first and second

dielectric filf materials comprises silicon nitride.

17, A semiconductor device of claim 15 or 16, wherein a trench width of said first trench
isolation structure is less than a trench width of said second trench isolation structure, and
wherein said first trench isolation structure comprises silicon dioxide as said first diclectric

fill material.

8. A semiconductor device of any one of claims [5-17, further comprising a third trench
isolation structure formed adjacent to both said (irst active semiconductor region and said
second active semiconductor region, wherein said third trench isolation structure has a third
trench width greater than said first trench width and said third isolation structure comprises a
third dielectric fill material having a different type of intrinsic stress compared to said

intrinsic stress of said second isolation structure.
19. A semiconductor device of claim 18, wherein said third dielectric fill material has an
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intrinsic stress whose amount is less than an amount of said first and second intrinsic stresses.

20. A semiconductor device of claim 19, wherein said first and second dielectric fill
matetials are comprised of silicon nitride and said third diefectric fill material is comprised of

siticon dioxide.

21, Asemiconductor device of any one of claims 15-20, further comprising a first
transistor formed in said first active semiconductor region and a second transistor formed in
said second active semiconductor region, said first and second transistors differing in at least

one of conductivity type and transistor configuration,

22, A semiconductor device of any one of claims 15-21, further comprising one further
trench isolation structure to form a further border of said second active semiconductor region
that is oriented orthogonal with respect to said at least one border formed by said second
isolation structure, said one further isolation structure comprising a dielectric fill material

having a different type of intrinsic stress compared to said second dielectric fill material.

23. A semiconductor device of any one of claims [5-22, wherein said first and second

isolation trenches are oriented substantially perpendicular to each other.

24, A semiconductor device of any one of claims 15-23, wherein said third type of

intrinsic stress is of a same type as said first type of intrinsic stress.

25. A semiconductor device of any one of claims 15-24, wherein said third type of

infrinsic stress is of a same type as said second type of intrinsic stress.

26. A semiconductor device of any one of claims 15-24, wherein said third type of

intrinsic stress is of an opposite type [rom said second type of intrinsic stress.

27. A semiconductor device of any one of claims 15-26, wherein a magnitude of said first



type of intrinsic stress is at least approximately | Giga Pascal.

28. A semiconductor device of any one of claims 15-27, wherein a magnitude of said

second type of intrinsic stress is at least approximately 1 Giga Pascal.
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