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8- ( 2- HYDROXYPHENOXY) OCTYLDI ETHANOLAM NE AND SALTS

THERECF FOR DELI VERY OF ACTI VE AGENTS This application
web@sm2iehe benefit of U S. Provisional Appli cBECT/O82008013239

60/ 575, 320, filed May 28, 2004 and U.S. Provisional

Appl i cation I\WMIQQNQéS? HAPERIN $-Gss,  2004. Each

of these appl ted by

ref erence. FI%T%%A 0‘" \ %@ﬂ&apr esent

invention provi des 8- (2-hydroxyphenoxy)

rELO Ok H@{,ﬁﬁﬂﬁkam ne and salts thereof, conpositions
cont airni ng e sane and one or nore actlve agents, and

negi en@fnvéﬁm Riagt & hid- nﬁﬁﬁtthz@d ﬁﬂﬁ‘(ﬁ)ﬁ(ﬁww &d@lc&sﬂ%mﬁﬂ;ﬁ@ transistors
The del |veryr8$%$nts of the
f

on sﬂé(‘ﬁP g%arfualit eﬁeﬁt ?.{ltl&]bbs aétﬁtl gl(p(pB?a nt I c%f?)ﬁlcagg% \{\rgnsmtors with
enhanagjehinsel t@tier@obility. i nt r acol oni ¢, pul nonary, and. ot her

routes of admnistration to animls. BACKGROUND OF THE
BACKONEN SRR InEegrMent i onal neans for delivering active

agents are often severely limted by biol ogical,

C hﬂﬁ@ r8&tless Qﬁ}ﬂ{lt%hﬂlﬁllaﬁﬁkedlhigh Keed Smicdydpétaialbtides cdnhﬁﬁﬁo challenge the
111mtag el‘iS o cg)ﬁgsfntgoéel sérm ?lﬁ:gor Ier%t\e/na:l?s Oaﬂ(? gbrfc%t?op t«aicﬁmqu%:g :&g‘% %I ch
semicdedugtoraieyices amswlb ICOI’ElIh@e 1 plwrglisy ofjaptiye ¢vicegn o1 Vi CQWP%/SG@H@“@“OY

substiaf3 &I, @&dyde@@ets 'c&ﬁpn@ig st pBr cﬂ aMiosGrd RIIDY trﬂriéisﬁﬁﬁﬁ@lacﬁd
to such barr ers, I|ver

adj ACHCH| Cdlérf:r& éelchrv og)éllmll Hﬂﬂgﬁgﬁfodl cfor Wi fgrts as suglstrates such asfa lightly p-
dopeqdpauxinhCedi’d Giye af silgnd(Shizemapea alhqamlya@efnit gystaﬂap Pi Sbstratgy Ebe low
reswtéﬂgp&%qleRMY E&f)@d gg&ﬂte 1s§§&5§911y@(§ n@ltlmﬂﬁg %s@é@llbﬂhﬁforlét&l[® \ak[e&as the

skin | ayers and various or gen@ q
i e PP TR iepgirar HBABF & ORISR OLEYH G b and -
type W€ RkBedhbieinad phrt dfehetfsbaivaginis@ghchef thareby mamm im gptianat RM@fend NMOS

transiSs S EE'G circulatory system Chem cal barriers
anslnrcqﬁ%%ac ut are not limted to,h gH varlatlons i.n
t

gaShaust eitteeny i oof layeys, b svera GTEYP RYSIEA W@%mg Tha‘]“’W
ﬁencﬂ-ﬁ(ﬁﬁﬁn bsrr ) GJEnSh ﬂﬁﬁtd@éouﬂﬁﬁﬁnﬁﬁkﬂs ap-disfigoni of p-t}@é]dl@aﬂt(ls) ftogthe more
heav1grI subsIr te[ 1nt0 the lélf'{' g de %e\é e?l)faygre addl%IQETIdaﬁL\bsvfglr R s%fspa B

of o4 ea agents woul
adjacent grtize ay¢as bshztypléeg the rbuédﬁ?qlﬂ @fm@état fénedﬁ%Ofa?ﬁhnﬂCQS lsr’lah%*ts“m‘me

STI ais@ Erobllié% @@t Séthtion 6Y@ERES mor@ﬂﬂlppgﬁﬂﬂ&m@ atduba fhe ivetiGi stepfdmgctive
nuner ous

area tf) bso]atlloglto %fﬁv?ﬁageﬁ;:}]l}%gﬁa ﬁ' ch}trgﬁ Bl oes |th8)z§f)g}] ?emgerXtu %EIH %)p %lﬁ%on step
that cacdaisg eropleps wittelgrge dierodterds., Sabts Wﬁfew apd aﬁ@labln Qfll‘imn 10216 technology
genexg‘gjnysacchar i des, and in particular rrucopol ysacchar i des
i ncl udi n% but not limted to, g arin; cpﬁ*‘]” i ds. 0 ien
an PR PEed O ERTSE HEP GRS D R R BRI
proviég @ietessedripyeds ef eleapinchhd/halefoolaheaahrougk fitfieeedy peymittgyg fabrication of
semt % %Etrof&/egllg%slwnth ffor %?attlﬁé)sg&ﬁg gxﬁltaﬁc@@lgerﬁnrnﬁﬁ% é:?a%fallc%ﬁétfés and lower power
consugiofen. s bin JEEAGTH B O S R e, grades
comp[éﬁ@ﬁbbhﬁcoﬂ@&ﬁiﬁrﬂ&dx OB Ge)[baffer Eaed stveral metohalisk, fvbich 8ir Gd Huffer layer in
turn 1s ormergi &%%gultffﬂﬂgcr%slf” ng Eu%ptraget I‘ ?arggﬁlgfgljfogggﬁ%ln oggn%ﬁ%tt?r (g@f\f fafer. The
Si-Gy loemiariobislinriaio i @RI GuratkSheahnglyetis haged ipon the tendency of

the SPAIMEON IS tié]%ﬁ@@@n e ﬁéde bl R eraB @lign with the greater lattice constant (spacing) of

n- hexad e.ether) to i
S5 an P ROTLTERR ORGP S 1 FEbisp ok BE SEREE poing fergiyd oa 2
substees: (Siedd) cagprited of atonsartivhpiespacat fingnr aphrt, ghoy Ystreel " ¢o align with the
unde%)n@ i Md%eshlt ﬁg thereby ps@@t@ﬁx@gtatof fenshidl F¥ &%inﬂlg 'tﬂa héﬂ%‘sﬂe@ Eﬁayer Electrons and

I 'SOpro uor ophosph DF ras E
holesi i by ping L Apregt hare %re@gﬁif Fabitiy Yy mLCP%%ﬂBé@G %‘5@ 1@1"% &/ith smaller
inter BRBRPAIQFCTd., R 1818ss Aisidignod @) dle¢@unyandyrdibie fisw.f Bur example) disatron flow in
and heparin. However, broad spectrum use of such drug
delivery systenms is precluded because: (1) the systens
requi re toxi c anounts of adjuvants or inhibitors; (2)
suitabl e | ow nol ecul ar wei ght cargos, i.e. active
agents, are not available; (3) the systens exhibit
poor stablllty and |nadequate shel f Iife; (4) the

e " a Y T
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Conpound 1 and salts thereof. A preferred delivery
agent conpound is the nesylate salt of conpound 1.
wQ 2®F/1M121 ures of these delivery agent conmpounPCT/Ia3005/013239
al so be used. [14] The invention also provides a
straired) FTRRYIDE PO ab@h fater sompmad perdcettrnifie Wi OBYPRIESH!F- offansistors and IC
devi®OIRdd Sith GucA btralne@Sillayas aan(éfcmﬁﬂ@eﬁlﬁigispéedsylp &0®6it 35% faster than those
of qug%i?rb r\]/g:g r{meg :?z ecgog\r'egtg r;}g] gg t’r}goou;t1 réece S y%or er?d%cglc F 1n0rrqg$stor 81%63
Convegtiogd haetettceajaasyd ot giginedsilicgn/tsthestesyiakio mm@ve@a%@ﬂiogrowmg a relaxed

s1llcdnm@100\ﬁed%ngle%¥éheh §1|H&Jn |lety¥r wWifich 8o sl QoRE RNbmGORRAEREte/drain
mnlstratlon of the active agenf w thout the

regloaan tﬁ?é?lﬁi‘e‘é@]ecﬁ? alEie’c‘jnpound [15] Also provided are dosage
UNiThe fuolilm ofddipens Bifngr hirethcoohilog bitholnis conkrtiogibsgigdlicon substrates.
Accolluﬂhgay nip%qnpe%uéngl (El\lagf ftrgr{smogf th<,a d.1j1\;eq:u11r&i1t 9{ th@Pﬁ@k 'trgnsmt%i"ﬁhess than the
, _capsule or particle, including a powder
driveopurrgricoh dlte. TGS UARioh Sieatierisn drtrshte | Disamigiiied fatrbaed in CMOS

transBEHEY f&br&Ia@dl loﬂ g>r aWikhid Cf teﬂseelag;emedt i @nNdedidd B4 formed in a strained lattice
i cul

th { { .
senugodxﬁﬁlch o gl{b Ir> e. g straunedrgi on %Lrhe ecause Ihe 1ncr%as<§§:ntellel\é1§onqg)%ﬁlhi 15 g%ater than

a conp n conp east orie
the ipckrasecigylarid meb;hbp)ounds above and the active agent to the

an | ABhicroRhifiheH S Fréedds, Sth@é 1saﬂxnlt@hcﬁﬁtr btd @Nintre¥ed thd Qrivd1urrent of

WG KL EROTE MG a——
mobighi sscordipgly, thersierige aphgdsion h@@pdpg)lgy efisplingt thé Frbrigatiapn¢frpainiconductor

dev1$e$ c@rﬁﬁgmg rﬁ%ﬁs?s%frs R}{ne%d(ﬁ] ﬁ'Cﬁt ﬁgétrgtgs @Hh %ﬁﬁa&@& aN& @Wt)y increasing
he cg}g&o& tion_of resent invention. [18] Yet

Chanéﬂﬁirﬁ%lmo 3 tﬁ‘e‘ﬁi‘ﬂqni&,seﬁu HECREE B pr epari ng a
conposition of the present invention by m xing at
DISCIeaB IREQETHIRINVERTIONIgent conpound of the fornul a
above, and at |east one active agent. Mxtures of
actAnadvaagerai she peeyenbineatiqsds 4 maespd ?WCMP@E)SGH[IT%}UC% evice
compHiaily Iﬁﬁfms@mﬂ oli-c@dbstrhiSs vﬁlthﬂiﬁﬁah&d dﬁ)(fe clfeaBl i ng
?Zt% era \Eagfageaoqgm/e l%rreseFH ee%uo% is asrn}ucon ucrt]oer g%/r? ﬁoenr;pe g%ansmtors based
on Sa@mmiusteewitfr@hawdéﬂfe@emn@e amount of a pharnaceuti cal

CONRRRIohd! Qﬂ’alﬁé%%&l §thé? gsp@ctsda%h fe){tﬁlreél of@ﬁ%ﬂsen@i@@@dﬁﬁdll B set forth in the

t.he pres | entlo bi sp
desc Py SF BPINEI T Y SYERETB PP o PR BN PRVBHCh et on
exarfilegiomershel foltoeying at haydf leamadioumtite practify @fthe preegt invention. The advantages
of th@ Fé&ﬁﬂ%ﬁ%ﬂ %? Be reéhg&ll aH&iaytauQH' bs ;ﬁfu@ulﬂﬁl oin{em)ltt §0nd #Bpended claims.

end ronateh cl odronate, etidronate, iband ronat(g)(t 4 b
i ncardingiogthe PSS ARG ethe foesering o Lft heT A3 TS aiped in part by 2
semip@idiidit devade @omprisiBe C sﬁlm;&htecorrtpnkmgh’ l@)ﬁﬁd}f@],llc@(ﬁﬂlemivmg abtejned lattice on a

layer %I sﬂgésn— err?aqgl (5%%% § FIHSrecoB rSsEn% Is p&lll‘?l@?% QH@Q Q’Jtoeeléc‘f‘tode over

anot e I nent 1s a
the sgtinithi sqterfge 55 oIlIharmier:; i ﬁWFSﬁ‘h‘Ihelnglcdmer oxer ﬁ‘é‘f %lbf?FeS of the

gate@fect@ﬁehﬁlﬂ o@%u}ceﬁd&nrﬂ@ﬂﬂs t her eof by adm ni stering an
gf)f I}()%h t Eléa% gedglf the éefsent %@%{t}l@%%umte (? &f n@(ﬁlﬁmé a?prmconductor device,
the thethed gomyisinginfprrsingd mefs pmmlalﬂe a 1%&erp>f ehcen Kse)dlaueg 3 %P@’rn?d lattice on a
layeiagﬁ BlicoAfzedRBuR " €SEHL fohﬁm,‘,e Rt &&ﬁstérscohbﬁlﬁe@yﬁc@&rﬁn Sré\éldns ahd a gate
ouné Preferred bi sg# honat es, . i ncl u

ccciig. FSIRE| PnfmpEoee SHei T U s, M e e
therédbtivelkinOama tf@minig b apresied tielbaxjc hnmdﬂhmaib eyrfapds nmjff giteleetrode and over the
ate, ol padronate, panmi dronate, risedronat e

"o ({r&ﬁj{egﬁat e, zol edronate, EB1053, and YH529.. A no

p r frehofigunty s phipreatien cowprs KaIng fislperic sdswall SB&CFIF Pn vside surfaces
of tha At f&diro@Nieds Ak Bilidel lﬁerandmﬁlﬂﬁlﬂdlaiee thefedre &fithily @rowing a relaxed Si layer
on tlg?shéﬁqu d:f?ﬁn%es%décgeg?‘atrﬂ%ar}ons f1n tgegl regl rcrl1 SI;] ?1 & gnd.stﬁ)eq d%ositing the stressed

effective anount of a pharnmageuti cal con‘posn t| on

conprising (a) at |east one conpound selected from

8- (2- hydr oxyphenoxy) octyl di et hanol am ne and salts

thereof, and (b) one or nore bisphosphonates. The

rral | gnant d| sease | S pr ef er abl y seI ect ed from br east

.. N a
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agent with the purpose to cure, heal, alleviate,
relieve, alter, remedy, aneliorate, inprove, or affect
w@2@endiiei on (e.g., a disease), the synptons oPCT/082005/013239
condition, or the predi sposition toward the condition.
diclegt@Oneym theaide wltspagers.antha rlaxest soped/drijrtegionsgachera Hoionf the strained Si
Iayer%gfgzwﬂtthe@fde&am%péégrg hni84idd SERDtiraiMsels. pronot es t he
absor ptl on (g desired, a unt fft he ﬁ %ltve agent via = cde
anyFrPelipatd ﬂé"'d?fFSr‘?‘i‘ts‘f‘Vrﬂ‘é\ttof‘ ‘?1 RLTE (5SE™Y flscussgﬁ
surfatad of thé Sateadrotréde.ftrimiuy sbureelduedhi ragpnsbmhe sigined Sifkdyer thrining a mpfel silicide
layer ornati-r gp%mgsmfaé% %Sga% Jl) cQAd@ Qh@ 'Sllmeme m«?&&fh@yek Gn Eﬂaesource/dram regions,

ntestinal tract nasal ul NMna

remo\yrag they @plchWUr‘zll Becgls g)requgeﬁ }é)ftlon Pgti‘] strﬂgech% gaer ﬁ‘é‘ chrltﬁhe side surfaces
of tht BRe L1EAAe, Aaahkn "forRRNEe sWeis Hiiefecid Hoed fon ehe Ghetat Eilioid layer, on the upper
surfag 4% tlire?ré;%tbl %?trwdé Igfhﬁjtee rd/(gh Sau ac\</3se {;ﬁﬁe gta eﬁ&%{dﬁf&bM-b\ﬁ’{ljgéghtrexﬁ'os/@d%rtmns of
the strdiiget] SHlayen hngeon dhepryilitide ]aer\P‘teﬂYIFg the SQBICAGRIR FeRienst | y

aCCi@ %@)@in@nt@ bf @¢ p&@ﬂtﬁ@veﬁt%lh oBrhﬁHsmE YPabl thadidi@s, thatsireked dielectric
e R S YR o S P Bt s
the sfr@Rd4d didvetricl &hdr egibjts gk némpasipounds Thqagtres}ggl Jiglectrisdinfrgpay, comprise a

layel:cbff s1fu!3>g n1ftr{d@ PsﬂlbﬁlsbgeriE ot cBnSoxSrltiﬁﬁee Qtfa thickdbsk 8 6ut SGIAL LS about 1000A
I NC are not .Ilmte agiancan

SalESPERe B5 BT HEHPb e AU BPETE S PCoReT B comprisig
com@lehtary VEdS (diMC(Sp)t‘r:ﬁrfs@blab)hlyl ahyopressiid fomiod €l PM@Bdrausisiod end a tensile film

ont euIlTII/@% %’ansmogr %&%rdu@'l&’ %E é%t ofating %Xntlop %ﬁ&@s Ql%@tlﬁoludes depositing a

trafluoro orate, “car e, %% g hi
compressigeitcesed iide filmpw: b?t%\rlr %S ang M %an%}?fer&a‘i‘r &r‘é °Pgtidpe a thin
buffém‘ihﬁ Huh asPRh @kiaE beckysialdt Siln, Redrlbde, thdNMO8raed AMDS |tiansistogd Selective

etchm% I1s t% nt go%&ucteé‘ rr]odff%vey tlh? ﬁgdes | tc% rIsQ%e §t?e|sste§ n.ﬁ%értﬁ‘rln§ ﬁoxlﬂ &he NMOS

nclu ano ates and ates.
trans{lsg)g}zvh@n:a[slgng)tfle PMesS Q‘@gsjsﬁpre r@te@é@ﬁ@ssméeuﬂ@gs ¢n Hc@ued over both the
NMO$ SR80 ERLE,QRA Y seb@ﬂv@@%&ﬁd‘d&@aﬁﬁorﬂ‘ﬁfem tanEwst. iThe resulting

For ex te
CM(ﬁ%geng c?wpéﬁeérag aﬂw téinﬁlg?] 1% te E}% Is,]treessgﬁ 9 lmw% %‘,(oniatng C%’gidsstranmstor
with[a3dhprefkiee sthess ifilnetbgreagent corrpound may be pur i fied by

r efA(Mﬁlt)l%lll levgxtﬁflglepé’hd Qgpegw off tﬁ@&&sblﬁ nrﬁ'Eﬂti@ﬁ] wﬁﬂbe@cﬁ& @Jdllﬂﬁ{fp&ent to those
id chromato

st G g oS RS R B ol D B vion e
shovnni@dl ded@ibed) sitnpiarbg wap of ilhismative of thecbestetomotlemplvm for practicing the present
1nveﬂ§>9t ﬁg‘@ 11 b@h&é&be@qr%tp?eg&t 1n@e%§$nqpéa e[b!el of othé‘ﬁ&; cﬁﬁ@ent embodlments, and its
hanol t et r ahydr of ur an HF) and m>i from th
soverh enlo e sTesRP ShEOSBRT 9P vereub Gt Freteth il UGRH Aoppitpe from the
splrrem&l'p&ls@gﬁladﬁhcbnc ASttpdatst, the tiaRingssandliaseriptian, arets beuggarded as illustrative in
t ha rl L4n:propanol mxtures as the nobile phase;
nature an no IIP]_lta
ase chromat ography using trifluoroacetic

aC| d/ acet onitrile mxtures as the nobil e phase; and
BRIEE)HEMHHQQI@FCWW% hy u5| ng water or an

appr.opri t e buff

ccHan b ehigie T R FOeD el A e bp L Srgy S Jin an
embOdiD&D ofithd psevetit imengr. or i de gradi ent is enpl oyed. [ 35]

Th eFléjseJ’: neakye @m{maﬂ?}ﬁuﬁﬁ{éts@{u&uﬁ pﬁz@l:syd?'ﬁ Eneﬁ&ﬂln H@@ltdﬁﬁe t@h another
as described in International Publication

embNBmef\V\ﬁ%W@%%Tm%l ch is incorporated herein by

r ef BgsenasroughOl eKamntaty iltulietedehienit yhagerita methodcioreardance with
anof err%r%&émr %&mﬁé&a{ %%Eéo% it by a li nka%%cgr oer sel ect ed

- NHEF®y- @.and 2 @p@) fieppres or.e]gn;ENHr Yy smul@qu&“ﬁ@(ed)\a@_cters in Figs. 3
throfi OniirGERres o%ﬁh@%‘@e@ted by SR febeth NHGIACters; and in Figs. 7 through

14, %%’ﬂ%f?ﬁmf&%ﬁfﬁl?ﬁ‘e‘%%&%wﬁ sl fgﬁefé%rg%mrﬁat the
pol yneric delivery agent is pot a pol ypeptide or
pol yam no acid. The pol yner may be any pol yner
i ncluding, but not limted to, alternating copol yners,
bl ock copol ymers and random copol ymers, which are safe
for use |n nannals Preferred polyners |nclude but

L, L 1

o .
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erythropoietin; atrial naruretic factor; antigens;
nmonocl onal anti bodi es; somatostatin; protease
WO pwshi2ieT s; adrenocorti cotropi n, gonadotropi NPCT/US2005/013239
rel easi ng hornone; oxytocin; |eutinizinghornone-
DESCRIPEER (RHTIOINYBRNEION ol | i cl e stinul ating hor none;
glucocerebr03|dase t hr ombopoi etin; filgras
pr JEpsiyers Al 98 -StEg srhseds ipyelve ALEH é%’éﬁd%a“"a‘“‘r B gy built on bulk
siliconQGHsttds( Badistl off the laxgé HidRhieskbf €ilicon BUGlays atressed fiasdeoorjal thereon tend
to afgctsﬂix l?sée%e w{]he étr«';)!: %S qu ?Hélthé!(ﬁlglteq b?%@iﬁﬁ]eﬂfr E%lﬁbple if atensﬂe stressed

anti -m gral ne agents such
Film Bl EBNSIHOPB S O KRS PP piregeif e 8t Sb‘?SBit%Mshence a

chanfdl tROBRAN H§\tv<§/er @'bﬁﬂﬁ%ﬂ i édé&ddﬁ&p&ﬂ%bldlﬁléﬂx&flﬂ)e, present invention, Si-Ge
antimcr

tibi
subs%ed arérﬁ‘ffine‘f xﬁlﬁngﬂas rauéeg él#ﬁogl layvﬁ l{%‘gﬁ‘% tltuolt(ness oF aonttZ'O?l@ 1%%{)&1[ éO%AS Relaxed
sourqidrat regigns oray pofoyet! theteems aghigoess OK@EG)ibOHb@pm @@PS e tthkneSS of the

stralrg:g 5] l\c{}‘;ﬁ' bn\fl%ﬁm%gur&en@ﬁ&s tRERY %Qﬁly d@&s 131 ke @ BAVAN fAts |a Qd@ult the strained
er eof [imting exanp ant i bi gﬁl cs

Si g cfiYp e T \V/‘&‘ aalélﬁfeﬁ& lapcrclp é“h“&“éif Baé‘FPafePﬁ B
film Ge;p@shﬂe@thﬁ&m iAdatdirghyt 4 tonsiié stessed Byee tepastedianst S@mﬁnlamd)r arelaxed Si
layer%nr%]e? %n a sttrh g(!d%@{ ?'Jr ?(,%le/-\gg ln,IlplaIQ [éﬁglle %@ tf Qckﬁ%%%:lod fGﬁrle&' Eﬁ@rem and a

ant agonl st, as de PYY oo
commelwwpmddéye siegonpust 8 T FaMWh]@yer%Pafﬁs PR epfess to 2 channe
regldﬁe@fnbdjlﬁerBWhEraasﬁﬁ])ulk {ué&]ateAﬁteloyIﬁm&g@mﬁ@ccmf t he present

ntion.further incl hPNALES, © of transist
BI SR B 356 t Cl)lhvg tlé)Ié a% fesse%an scﬁves lth%? ?%Igent c?oanl % e?nve curre% of transistors

base@ior stadned |Si ryibsteats tip 2 cat @ffmmvm endestiiciqub B b significantly enbancing the

chanfdl lcegﬁé? %Bﬂ-’lty TQ@;HQ.EIQ RRéfion étﬁﬁs&dﬁrﬁﬁ@%ﬁxgmfﬂrﬂﬁuﬂ €10 Biddih ] carrier mobility
neri dron i S

onat e, a at e
of trr[1r181|staxa rbgsﬁ {)réstralil cf) gl cﬂﬂgﬁaéet's can %B‘ffféf’éed aaplvp%i ess%e%ét(? In formlng P-
changa} Ssivers] dibjnclltgicr oApHs st dnbamcedfbytepelyips & steeed tigloe lla)@h exhibiting

mgh(‘c%{ﬁéésﬁo@ sire6r idrealiRg ﬁoléjﬁl)lhl%? I ¥h RG0! GRBPOM r@&n@fcaﬁﬁemoblhty is
present invention,

r nmore a
mgm@i:laéltlé f‘f’ﬁ’iﬁ'ﬁfﬂ'{@hfpplyﬁﬁ & sérFssi.pglla%er fhﬂ{,ltﬁ'lé }8%1 tevger 3%53 ttgr {ncreasmg electron
mobioNPOiHsds dieBeiris klydrs maf bé hprdied ®omapssierel svherein tisodoyreeddriip gegions are
forn @8 lyiisin B s RGRE &; ¢ &, a?Il to%h&sli]org ﬂ@ﬁ%reﬁ?gm%%al%g@@ |f(§r§xed on strained

orm one or nor he units thereof é’l he use 4
Si Tagerg) e Theyatrpsyed.irdairic BRyerraYicAPise FHoR AP e iy Hgdntr s fopomitide
and @y admpasnsd byplesia ehitinde lchandi¢yl agboi lep&ﬁtfo&t(PE(WD) at a thickness of about

200& ?o %ﬁtlt {9‘0&%~I ) C£)4 %tlo;w ‘%E@@'EF‘ d&h@{%d’n@trﬂa? e %Bgi&%ﬁ IJ &Bocrsm@%f a highly

|umma

ComwaiS’efF of highly é@@ahplleéﬁcmﬁ ER SF%%%‘?dndId?fg’r"é?Wﬁ/ P%lfb&mg high
comﬁ@d’sﬁ@ BRss, Bouchhigl f{thHnQ}p@U edw fﬂe)quenZﬁf}/@maﬂﬁe aipSedD IVoHRY IdQJﬁﬁtmg a stressed

dlel&%li{%ﬁ: y%)?é% 1né?ux g?sﬂre ﬁtfgs_i? {he & ﬁuea %\Q/gr 1€ s!; %?f%%}@lg & dpcl&? Ig I<’iep051t1ng
a digirotrip Styérykighigngdisy Gotile sBss i Fgsils oifast ip @m?bedrfashe prslenbingsipipeg or relaxed

Si 1;1% r@nxabﬁlﬂng,aa fﬁagér%hlgiﬂngolﬁlgﬁ BnpeBliveV@ty, AgRMptesERMRON Klapplied to the
solution of the active agent JUSt prior to

““d%léiﬁﬁ Fffag‘F‘?%ftr‘?l‘B‘ﬁd SikPPernatel y, a sol ution of the
del Fov exaynplagresukssgiorplotirt] silion nawdei laser adibiting 2 frialy cdyeprasiiveesgtess. e-g.,
greaw{ Eh[l]n f(ﬁ% 1 Ibeg Joﬁ{e tOf {le{ﬂg (S%ié hy\ﬁ ra?eg(ﬁ %O &@50 Q@rh JaM@&fo¥en (N,) flow

ent co el 1very ound t he
rate §ic3.000 & 189 %%ccwy e OB MY e J 00 3B S o o 0210
0. o4d£deinyeearmte APBOTT (£ SHOND H Pdssad df T e Taat 4 high fegenty poaer oVGto 300 watts;
a 10\8 %re(?uerrl‘r<]:yxs‘pgi():&l/erdolfl er l{]0960t vls'/]a?ts dnalfllfe%%tﬁolﬁr : Jﬂgwé? %Qa%?%gcmg[ éﬁ])o -Er@ﬁ mils.

utt1 ons ont al I t1 ves suc
sxhcasmpth@lwh ethiiting f fneh tesselﬁ pteess, gt zfr@aéer fen HoPagingys|depositsd at a Sitly flow

rate 8f 885 560 SHELS Nﬁgﬂ@@ﬁﬁﬂﬁ 1,560 :@Blobd séd:rﬁ‘fg I‘legwtrdté/ &31,008 30000 sccm; a
J.on erera

i ncorporated into
st oy B b s B ke Bl e SRt B o g reavncy

powkrbA 0 61360 wisrhrdiagdw fdgiaany @oepd Sitd i0orgs.may al t ernatel y

be in the formof a solid, such as a tablet, capsule

or particle, such as a powder or sachet. Solid dosage

forms nay be prepared by mxing the solid formof the

conpound with the solid formof the active agent.

AI ternatel 'y, a sol [ d may be obtal ned from a sol ut| on

o g, o - g

ess ex blted by a
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bi ol ogically active agents that woul d ot herw se be

destroyed or rendered | ess effective by conditions
wepwonmier ed before the active agent reaches iPGI/US200%013239

zone (i.e. the area in which the active agent of the

delTh other pmbasisats of the presest invgntive, & dleelis dayyr eét%tamva Rigly tppsilqygress may
be f(gﬁgj%/bnye Jsﬁﬁg &8 |dféﬁ|:tr1$ Ryl Gﬁbnﬁcale%p(&rdepoaﬂm inSIﬁeﬁ kesling the deposited

articu

conpoun n of the
G e L MR e T S
actlh veoglgentvéth adpdopmd plytht pesat pﬁa{tlolart@e piegpsed layer is applied at a
relatgrlg_ll‘g Ux@rtghﬁéra%éal l&cc&ﬁhély %@%Le@ent HvedidR Bt RN dePRiti6N of a tensile or

del i very esire The conposi t i
COMPIRIYY ft@fsp{blayqqén E@ﬁlﬂ@lﬁ ﬁaxg;ng%elef%]ﬂ \];/ éay%{@ étwpegl %avérce?cgam regions and

gate létebttdd&sy withivut &xecedial itheahyymafstabitityi lingts af et rickeicsilgel gdredThe present
inve bt1on 1s a%o 111021%%%; §e{‘ﬁ$1st8n gOI‘Jl Ipis1§€otfle? ﬁlreﬁps%ﬁgleso Euch ngOQéﬁ%ﬁlClde In cobalt

e agent conpared t
Slhmé@t’ml rfi ssmaraaq lpysh Oiﬁﬂlct“h & darosifed @rigige ﬁtPOW"tgt?o‘@ter t’ﬁncéba‘lt and implementing

sﬂmﬁﬁbhvery agent. Delivery can be inproved by delivering
del I}erv%ﬁf)chrﬁerit gigl? n reseh mven?oxﬂegc&nematlcafllglllltu%tefl ar F1% s through 6. Adverting

I've agen
to Figelr, b bger p5srgineday lt ) f@fnﬁcé@ta layai o @eﬁe o Iﬁ@pt&@:@nderstood that Si layer 11

may@@ laﬂtJYe%r Hohined¥r stdhed RANEL & Q)uttcbﬁ-‘ralﬂ ‘i;Jgio‘yi@asaﬂ edabenBdnaBpractices, and that
eH&g@éCIfIC time, . or over a

¢ns5; of dhg paeéenlt vlgergt]tyn exfgl\?ﬂag Eﬁ%]ttﬁ)é? of s&gﬁtaecﬂ %ezmars 08 g(aﬁ, electrode 12 is
formpd @€ Bitaired $elayer dh with agatedielhade yar 18 HerebetweenmSigewallrspacers are then
fomBé] go\frﬁﬂflhgoem Losfhatéd 911&9&\%614 Y, f@Eon%HL, %Hd antgtn@e ﬂﬁ‘e% lfr @9 silicon nitride,

SI'o I cal such’as those |ste
B P B S 15 A PR OB FPEE S T { g e rions
forne® ﬂ‘ﬁ@ﬁaj ztslb@ dopaig dxhedify esente/drriv egtohvinto sPrisklei Rjpdry]. Ametal silicide
layele Ed‘ %8 sUé a?%%ﬂﬂ 11191]{3] QJ;tgnﬁéQ'Eg‘a%I %f)ép @urfager oft gﬁ@ AebBAL AEBY an relaxed

reévention Sire ease or for achleV|ng
soupdlsalesion repswtwetyt dyftespd dglpcgictingr] dihpmioged oa fie sidewall spacers,

siliciaRem iOAQ addrb@l!v@é:ht thO6Xsde fliadr 18 6dd rvigked @@%ﬂraﬁﬂﬂgt&)ﬁl 6foautrrchi laper 11. In
embRAélaf Cre%g 1nventloe(l§wh§%;n%e%? f‘e‘tger ( Il?ed"f‘gcﬁli a% %ggource/gram regions, the

onom
Str68§®811¢i60@@1 laYEOMImPR@QJIW@aIZOE@ aitienti levsr Eopasiahiie e électrode and under the

spacMQ rtﬁe\fe@!y Gavidkh eoﬁé‘i}'tﬁ‘cﬁ’baﬁﬁgechﬂﬁél%hrﬂerl Iﬁt%ﬂﬂi}p ah 8kBdinkYts wherein the entire Si
e

layeé 65%181%(? gﬁﬁgeseeﬁ dE%ﬁtEl ay%%lrtlhgtmcregi%g str%?nh{éﬁt% cl?gr? regloﬁ: @n%er the gate
elect?ydic Aol phees, théretyrftndeniatreavipgl pt@pnqbca(r@n,tnhbllgd Stre§g:g glelectrlc layer 21 can

be, %%M&:Hlmlh!:on'_ﬁﬁhé Gep%)gtt‘a(ﬁ %? $EOVH el;an&'tnﬁ'% 8 high NSWprEQIvK .or ThSle stress.
ctive agents in e belom1|n ;de t he

Addgﬁg_ql &@tgres fllp%ﬂrg% HltFég ZIWCH,@? uE@ten BIH% glflmeéah %3 e.g., titanium nitride,
ﬁlh@i ayl Gpﬂnmgmdhtériaed didkrttivag, hmlastgstﬂrpﬂlg(zamdberr@dmtarh Wit o, eugh as titanium
nltn\cli\é %Jlxbgdo%t Lcﬁe HWR RN err G%te&ﬂl@ma"tﬂé gt@gl aH)l;eX b?fhe In@ﬁy stressed dielectric

ent as con are to adm ni st ering t he active
layeaaleqntan@ﬂs wenesEm bigypasime fBAdEYS ceRgnsyt thefraRipstpy
HI GohothdREso dinde NEIR tfr_eCBeﬁNh%ED iChipdiEalICARII R in Figs. 3 through 6.

Adv?:/gggo‘t Y Flst%lfnlgd g:l Tetr'%l A\I}/o%rrl}gr I ge}t §- I}_vee IQ%:?ggntAs argv gt‘elvg@s discussed

&1 STRIET O at'uri zed sem conduct of
embodimpnt.i Ss lavigy 36 maam slpbﬂll$ stesfneds i Ipqabnstgipdrandpruipa soqpédrain regions. Gate

elecRER S8 folnR¥ S| s@zﬁneﬁ i B?d’r i Gth @lghty aRpRRAtE E@@ I3 tHeRbetween. A sidewall

e ) ) 25 LS DR R 8 s o o
surfjoes Sulietgaio feletitode 32 andioz @ dorhcpngjﬁ the pered susfadri of @tmdvgd; fidgyer 31. It should be
apprgﬁé/tédctﬁ'ft 1198%&'11&9 &2 dgpgs@g]@;' WEPYRd ﬂlgﬁalio' d&nﬁx@s@sﬂl&ﬁl r@ftde Slhcon oxide

onventi onal sém conductor materials and fabricat £
iney SRR P B GEHETRGL! SR EBrH Hot o Hetr CB e e Sfbaces thereo
andtamh@gaotsw SOVERk laSﬁbsaqdahtlyr fa}metiymmﬂayactsﬂ Mekeldghdideem tha)sitigon nitride

s&degnﬂ Tpscee%s o n%f‘ltfugl n% f(:ﬁtl s1{1c1 ec %gclt ﬁ&e@ ’oP ?IB%E_% EH}@N I\/E% gate electrode

transistors in spaced adjaceﬁcy Current technol ogy -
utilizes crystalline sem conductor wafers as
substrates, such as a lightly pdoped epitaxial ("epi")
| ayer of silicon (Si) grown on a heavily-doped,
crystalline Sl Substrate The Iom1re3|stance of the

o, o
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As mcro-mniaturization proceeds, there is an
attendant need to increase the drive current of
W(M(E)ﬂﬂiﬂt'ors including transistors fornmed on REr/U285/013239
es of strained Si-Ge substrates, by enhancing
and/%r 9 eontaggBitheinicel siigide,pepiapighxprs quHbs Wwo@sriges ohthg, ét@ale‘t S layer 31,

therdBR hlo@gd @l th@:)(el elnatﬂ Hnagngt didg iR blnltdhaltm&rsldetauswrc onduct or
dev§1 ces fornme

L A e S

~ follogidibines¢hinga Sulisequenttp ilicidatipn asrivkplenentadeas iyl fdrmgge 2 layer of nickel silicide 40

on th%%%eg QRAUGE Sl Gieidde 83 -as QLM% %d l;;“gmhr{g\é 1 Sk silicide 41

advant age of the resent inventjon is E { 3L
on U ARpSELCEATT rﬁaonafoee P ERIRe SHavre v ?fé“aé‘t?ﬁﬁ‘ff?‘g’t gjficon layer
t r axsillstraedsin Giy. SitkeGmersant) Sitievadl egacand irh ttemi‘can@ectxmmg/e portion of the

uppe‘f H.{rfagart)tf §tranA§] 1£’§Ir3 1 %%e Qe!ﬁttl?eQﬁlcﬁg 1a§7é?se4 1 Qﬁc@tﬁ@ﬁ&e shr@a‘é@smf 8 electrode 32,

a sem con UCtOF VI ce conprisin transi stors based
with iy biga X GUBEE fostoets o 1F B EREBCS APHIFE o AUHED) stressed ditecti

1ayeAstJotb thbxoah@bsuad waRisagaRornigidOlhe exiasie Gigh candesfiaadtys gy PECVD, as
showdtes & r 8 EJ Irl“g nheté\lktl?l I(:trﬁns\éef’ecp (fuflecglc\%a/er S(Ib serveset tufc%ﬁ% Izhdb Re1 thylg mobility, thereby

increagipethedrive pwrerthose havi ng or di nar y sk| Il int he ar t
u p oﬁloﬁﬁﬁéﬁb%&é@& gef pre]:s&i@mfz&lh&rﬁ\i\&cﬁﬁnaﬂéallﬁrﬂlﬁsnaﬁd |ne@ds Edkough 14.

pr of ent nvent
Mgl a8 RS RE s B T by g MR epsgprporion
the 1aah @ IBVEISobisers papdnton G Figit] wheppii sirtlBTieatres sFandied by similar eference

charQo@ere w&ged@l ﬁﬂ/em?l 1s ﬁ%ﬁéﬁrOQér%gGE %/Jr he Aif &@ﬂ&us 'dﬁéﬁ@s@& brﬁlﬁdlments Si
Ore ol n ot her advant ages $re ob

v ey SRR O IRy Y B DORHEPE TG So€ JBUppefads formed

g overcmmiJﬂISS]aﬁg Tawillamete defectsé layee Mht(rtﬁtet)wemw sivigwall spéceradompribing an

ox1dl3 ﬁﬁe‘i‘ '743 Gs £4 th%klllegsyo? Ebogtf 60§|tA Abglg%O(gXe Es'}&&w(m s(dg"surg@e)s of ffc\te electrode 72

ansi st or conpri si ng sour ce/ raln regl ons and g
and ] S Fiop ALTAPE e & e StiEel ﬁlhé"“g’étd%h?ﬂ B ot by med n the
samé ﬁ&‘rﬁiér ab hh@tfu&btﬁilMﬁasﬁect BRtca o3idé RSB0 Higed. Silicod dirild spaders 75 are then

formeg on si 1cI 1 ox1d?élf1ner Wogmpkﬁ%g EE&@D ?lllgvgedrbg gt@hn?gn %H&gcgt%n lgr%ﬁlcldatlon

rcerdrain regions er advant a
is mtptwemq avbyifgming syt obricke! sitiside 7 Gen i ippR sufaeahproiiigtieden 2 and by
fomﬁll%\‘a' 15}@5 oftadRe1 BERad oﬁiﬂﬁ@m&c&’ﬂrﬁﬂ regfoRf Gint oRthS HRGE ﬁtlzﬁjer 71.

ﬁ 1éstr%t%d in Fllga%j Er}er 94{ ang s1fh?,w€g aéeglz%raareg raeélé),r\]%? a 3 tcgt %anmstor exposing a
portfom pﬁhﬁn@pa strfagad ptginod Sidompilibstivag sdiode lexstsdi andfihfr Wdyiseyfpges of gate
elecm 7@ ARy @Jn%?etss‘i&!g@esseh Mo HitHR FHPRE havi Et@ﬁ;ﬁesﬁ%ﬁ&s’sé&%reater

aces, over e substrate ect
IO S T el G A I e R T e
Depbiitive of logtéy cotnhessie shesssdiilicat sigidefilnt $9anag ¢ npenew¢drao al @mpgngure of
abolt¥&°C toha%mﬁ QM)V’@ %{ éjglﬁl Abw rgtg bpa@§ut 2(%'1@ %htrﬁg@ £c§m %f-t NtI-f' ﬁow rate of about

Bresent I nventl on conpri se orntn |eIectr|c SI
3,008 et 4-0Btsogm. g & Seiy P&t@é@b%@ Phee ab%tlf 2 Whsemy # pEEUTe %ﬁféwt b 10 sbou
6 ToRS a SRweheA8pdcingf) 8fab&inahoao fhotitrcDiAil, apigh frdgheaeeRINpower of about 60 to

abox%ﬁ’b(f waths,%llcl)v%/ fre%ﬁe%\ér:}nr Iﬂgpo%er o% %)ﬁ?zﬁi) v@ ts Jo g’%ﬁ( 90%&; E)‘ielox%drbg 'N@leﬁz plasma

ource/draln regions In
treatgjent] va@zétﬂs ahdlowmwf@ewbmom Fgut HE S%“F’raéé yelutih 2 B fafeef about 2,000

to alhobi K00 9 ml 1€ high H&M@H Rﬁﬂﬂ&éﬁé’f&bouﬂmot\hﬁ@s t6 @o@d@0l watts, and a low

ﬁqugg}{ I/éogNggolé?% Ivtt%gss to 8 oa %Xfa %{2& ?651 to g&(&& seconcgf M?lﬁlple layer
depcsitian @@/pthsrad treamenifigther incEemtve climpeasti'e siodss. tJubseprentlyemthin oxide or

oxyﬁlﬁ]l\ﬂpeﬂtﬂ 190 1s%lap%9teh Qgillh’s@%eé ﬁrP{E [19 bﬁi &h@ﬁﬁ({nlﬂ@\@ ;g&\é@l frypically oxide
spacers on si de surfaces gate el ectrode,

or °¥y(5‘t“iﬁeﬁ’é‘“%%t‘ deapsyydzAt hthtc@l‘jﬁsd’hébot“t?o fRbet it ned Si | ayer,
formng a netal silicide |ayer on the upper surface of
the gate electrode and a netal silicide layer on the
source/drain regions, renoving the dielectric sidewall
spacers to expose a portion ef the strained Si |ayer
adj acent the side surfaces of the gate el ectrode, and
then formng the stress dielectric liner on the netal
silicide layer, on the upper surface of the gate
el ectrode on the SI de surfaces of the gate eI ectrode

oy o g, o " o R
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Si | ayer, even together with a relaxed Si layer, is

relatively transparent to the type of stress exhibited
whyoo&/1131bm deposi ted t hereon. Accordi ngly, a tHETB/USEOS/013239

stressed | ayer deposited on a strained Si or a

r elSaegresly, 4 B3k £ 10f o rRbeforgyist &f hatdipgslis applipd qvery PM%{?P%W as
illus@dtRiGn FiFNAahd theBSdel o 05/hirRS Slnt MO AndHARTOBPresiRYI@R siliCuniRAde film 90

a conpressive stressed |ayer deposited on
rﬁmwﬁ@%mgﬂéﬂﬂﬁggmmpg Ver or layers inparts conpressive

st reelsgtitggo BgclAatheveisk i Bgs mmoved frome the PGS giansistoptadiebla densile giressed
s111c<Q1UrJ1theSfH1Qsl§d BlvES = tdflf s@RPR %iegt@r Y |5@P9 %Ql'igh dep-ggléd PlefsoRithe PMOS

i nventi on addresses and sol ves the ?
and NIMOS gausisiory- PRResHen f Biehly fepdf ftregpd ?1%%8, Faé‘tbf) Feplegeuiadt  fymperature
of at®hi 4_&(])°ﬂ?&<dab8ut 48010 st SiHL fsy rated ofab@D 44 to @fdue’Otstone agiNH; flow rate of about
1 50@ al)oult %O 35@1{] Qﬁr ﬂcg{)ra']% IOQJM)IL ﬁ@d@% %ov?tr)fb @(51&%&9 atsIQBng between

anne carrrer resent |1 nvention s
SUbSF%t%WFWé’GYrI@?}% gifibeyt 40P te PP&Ft 69%@11% R EIRITEE OlcaRPY P Eraberh TPff»fl&Pgh
freq&ﬁcytpbaa%f shoars tobrﬂ&ﬁ €0 Wdits, Shd £low eequahcy pors hIB Bt mantdhen thin

oxid Qrcogg em eC% lm¥s tgbl%l% 031 eg b% csotn\r;e% nal ergc%ss S. aﬁ L%ﬁcklyeslg gf about 30A to
PERARRETC TP andi stior hannergarri

abWeﬁ[h’anced by applylng a stressed dlelectrlc Iayer
. ex h&d%rhhgﬁg Fié' Qha ﬁi&’sm@f 1e§1§li e pﬁcitcfr@&ﬁorfh% Iﬂaﬂ@ fs aRs hpﬁigedhﬁér ¢he

channel an C
NM{)E B:fnﬁft?)%//anld §he é’fu&?]?rfof(%l&]mel %Calmigg E\ahllz) VnSére) E’ €es sec? SlllCOIl n1tr1de film 129
are sglbgtied g @choted yrom tesbivi QS ttansingpr Btp;@mgme ths pkide cstoneaS@Eﬁ“m 100. The mask
131 is eh ?eﬂ‘l%{/eragang hl@ Qetsﬁl% smlgfre! 15 ﬁll{stratgﬁ &8> @gwlgéhe:loﬁﬁﬁséé da oxide or

ﬁ% to transjistaors ég d
oxyrge f&e/laﬁl %{‘idﬁ hlfg@@ reaﬁlg stgfﬁsed R RLdG A {"rﬁ?ﬂ Oﬁﬁ @GQIM TFrasptagpod an
oxidk a[ycﬁfrmm&’ﬁﬂmﬁ(ﬁ) ahd amgllsdoopssshawtiesgd sikdoaxigdlle §u0oeérdirediMOS
trans{js?(g I ’Pl{esfes[lﬂﬁ%@\qu Hevﬁ:te Eo%gﬁ&g bcﬁﬂ Pﬂdé%’ %d%\iMJ@ @an§1§t5r§ %@gcreased channel
rise silicon carbide, ['1con

Cm“ﬁﬂﬁﬁﬂ@@méﬁﬂ§PPW%BWd6WVﬁW¥Wide and may be dep05|ted by

pl aﬁegleeﬁhas?ﬁtﬁﬂ pﬁbhﬁéﬁl lﬁe&iodox@p emabm@pmaunicman GPREG{DYityatigta

hi ckness of . a

operﬁ;gé\}ﬁe 5 (r)nl;]cr ma ur1zed sermBonduc%r ?ewc sd)a?eg 9}%0‘ stra%%ﬁ Yaﬁﬁe fe Egﬂ)gy, with

I ONS A epOSI 1on O
maxlyiiged krgnsisiohPive siievie 'B]e HTW“@W Rethodpiggy) can kfi neqciiced ptiliging gappgntional
proclaslal @@ﬁﬁhets|aﬁtﬁn@ruﬁ15ﬂtﬂ1ﬁ&%dragé &hsdnt ith th@)h%ﬁgh@ﬁﬁ Iiﬁqblkdiﬂeﬁtgof

aUtOfnPtg lérﬁg@r g% \ﬁgsa?gélrlse f;@{ Ooglgat.tllg\?\ﬁvltg co éenglcgnu ﬁ:roc}éss% W for %e
mw@bﬁ@s@ﬁdﬂdbghﬁmwgmedREVEWMGthbu$|ng hi gh tenS|Ie

Str@g %res&hﬁveht@{y e Jﬁﬁ%&gﬁ%‘l’ C}@%ﬁty 1§fa§ricgtfﬂg vhrﬁ)@ﬂ&%y of semiconductor
reduced. In ositin elee exhi

ye
deviffs. Fhemgqsa 1néeng TyeRIQKS P C‘tlaé PSR %w’il%'@&ty {a%fsﬁtrfﬁg 8¢ 8‘%““““2“
wmkhﬂmmndamhywmgmsnmammgqxah rel axed Si layer. In

ap len}tﬂe gw@us d@%ﬁ]gtloﬁ )&IHJnQbJs S 1ﬁt:~| H&zﬂls Qi@ gg?fo@tﬁ Ssluéﬁeds %&f?&ﬁaterﬁls

conpr essive stress Is appli under
SITUGYTESEIeREAIS GFOCPSETS ke dt fler Oawrde a Izeﬁer L@Q%{ﬁijlr"ég Oéhesaﬂ’rse’é%ﬂmon
Hovw@ @ ftepiedént Sivdnti6r0an b fricticle witiyieresofiB idaihd defalls speckticgly set forth. In
oo BIBEESR 50 63 g By B8 ARl A SR P o
not tee@meswﬂmpbaceg@npl(emt)mwen@w rate of 2,000 to 10, 000

S € e@ﬂl l@@p@f@ﬂ&@hﬁo&ﬁ&ﬂ&)f tlfe'fpﬂiéénf ﬁt'éﬂtl&lfan@blﬁ Q@ wteRanipldd Qflits versatility are
h %ﬂ % t gl ﬂ aa ! ere 1%
sho g bescutp s et SRS ol R el
use forvegare nbyr qooiiestions and @nvironnB06 awdhis sesceptblé gﬁ/vhﬁngeﬂcm erwélﬁcatlons within
the Q%fth@&ve%gve chc@}Q a Brtes%edq{éfiman el ectrode (shower head)

spaci ng of to 600 mls. Asilicon nitride |ayer

exhi bi ting a hlgh tensile stress, e.g., greater than

| GPa, may be deposited at a SiH fIOM/rate of 50 to 500

seem an NH3 flow rate of 1,500 to 5,000 seem a N2

flow rate of 4,000 to 30,000 seem a SiHAM H3 ratio of

0.2 to 0.04, a tenperature of 3500C to 55Q0C, a

pressure of 2 to 10 Torr; a high frequency power of 40

to 300 watts and a | ow frequency power of 0 to 10

watts.ln other enbodinents of the present invention, a

dlelectrlc | ayer exhlbltlng hlgh tenS|Ie stress may be

o I - .

uH/enLEllﬁn is capable of
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| is on tfuﬁ suia \{vallysaacg

on the upper surface of gate electrode 32, as
illustrated in Fig. 4, and by formng a | ayer of
wWo@RaI2187 1 i cide 4 1 on the source/drain regi oPCT/U82008013239

in the strained Si layer 3 1 or strained portion of

silicon layer 31. As illustrated in Fig. 5, the liner
WHATaIﬁ@?LéM%‘Q\bﬂYI spacers are then renoved exposing a

portion of t er surface of strained Si |ayer 31

bét weer THE F‘tt‘irégécéc?rﬂi?élf‘% 4 1 and the side surfaces

oh sgdfrde alngatinmdy32f siibanh(SR (W havingha yraiosd ldéicd ey fayer of silicon-

, less 50A, serving as a buffer layer. A
germarmm{tsll qdjessed dielectric layer 50 is then de

6 ERISHST BT PEORCAITH %éﬂat% A8 e VHi Bﬁﬁsugstfate with a gate
dietectﬁ@mi& @Sﬁh&@eﬁuneﬁﬁ by PECVD as shown in Fig. 6. The
hi GhL! [YsESodt Gnd JIET (EASErce/d
cﬁg %efi% {efmc len%{;i) el% @ ov?rher e yc%lg ﬁ%?ee%ge | eneg 0the dri vte ce/drain
regiongur rent. Anot her enbodi nent of the present invention

3 SChqrﬂgtsétﬁé’dnhdétok labvisst dcad-@ak tonclzﬁingﬁ whéreinhth® W@liceBéhin regions are

Advertin C bits hich
forme PR AL PSP RN S SR B gLyt F ekt b
compréskivex(90)ef tensélnn(12Q) sBMOS transi stor porti on on the right,

W@e rei fpys L dofduchERYY desordi8o Qﬁﬁ@t ﬁﬂhe@b’on@hﬂhé ar

ref erence characters. Strained |layer 7 1 is forned
o\istect siggavall sRaeers opide suEfagesof thece'e B]ﬁ%ro *scussed

enhgei dreRisilicBe of @yupper Furfhcentithe bate gécohil Wiprest thadipwsel diglectric liner
rained in the source/drain regions. Gate

%2 is formed over strained Si |ayer vvitah d
t@eatl@weli faesEt Gomerise 4 @ride7 Bret A e it SHelares O |g6‘8\‘t}§ttt° ¢ andon an
upper Wﬁ&%ﬂl@l@d&m{el sGdiftd Sﬁlﬁlyef} Xhdenittidd1eyer abdhe caBle Biter;and hi ckness
githegs?gf:%ed dIl A\tuc Pn r 1s Ehe g%@do‘laylersan% I%ttvl%gﬁa ng&mtﬁ hg’ﬁargcg rg{‘e%‘;‘il@ﬁlner and
relaxed yydrat®. of strai ned Si | ayer 71 Silicon oxide Iiner

74, can hg sEsRetol RvichRcs@nEo BRRMEeHhadndi scussed wi th
resfgect to §PI|ICOH oxi de (_jll ner 34 in Fig. 3. Silicon

ni P FRESIY SRl ePanneiraai e e for med on silicon oxide
| i theestresged], dicdestrib yinee (9] eabyibitsdhigREUIDeskity Stesied by et chi ng.

Sups equRLMeondiclol Gvd@dceQiind B i, @bB&k.ed, as by
formng a_layer of nickel ilicide 76 onthe upper

s UPT LRSS 3 AT SaRrdRETSEG S8 72 and by fornming a | ayer
ofthensiuesk&i diedctric thed €120) £xlobits izl testlasteey dr ai n regi ons
g med g%e%@@of%ﬁmc[ﬁﬁgg a%enﬂc@rnﬁﬁ&orllgviceﬁﬁe hdihdasbh@lsgg i n

ner |(o cer. 75 are renpved laver of
FrlOmitHE L SPEROE ‘oRBe, WSO Upok DIIGR6F HE 6" @ e
sﬂicoxsga%ﬁlﬁﬁl(sf(}@woal ned Si layer 7 1 between silicide
| a errltli“?ﬁ Z ns%)r comspng’l gouiséylﬁlfaf’ﬁgg n? fan(g thgte %ie&ﬁ;tlé ?ﬂf hZ'gng an upper

& Stresse icon nitride
surfaCh avi snig stafa@e@mperrétgngateswl@s%@ &lebtt@‘alﬁ?ﬁ (78 agrebgtwsenpapd | s
t h@ﬁmﬁ’ge@@@éséﬁcﬂel&ﬁﬁ Nind? Q4R 1300 6veNMEE da et thet gamnibisidons! over the

illustrated in Fi o) L.ah 4 in th
sourceg%ﬂ.b Feelons: \yaergip Fk}g ssggae% Si ?aly%rgﬁﬁ rl]SI {her Ii'obol yI stra18%1 & loca%y strained in the
sourc¢/drpih egloemt ed at a t enperature of about 400C to about

4800C, @ﬁen?eth%!i%orﬁllngt@cfaﬁﬁ@c&ﬁprﬁQQUt 200 to about 300
seem an flow rate of 0 t.o about 4, 000

bo
selorpings Wwfll Weger e sige S‘aﬁ‘ﬁﬁﬁt’ tg" %ﬁﬁgftb‘)d%tbo ut 4,500
S egiithxidlly Ro@ B U Fetaxarf lay@bd 3t oridhd sraiadsicfiitayd; TO T, a shower
h ef%gmlg s%grc%%mg Ie\%%psqy #he ?&%Qedts(i) 129420 E 600 mls, a high

freq to about 100 watts . .
| owpﬁaﬂ@q lﬁ@ﬁésﬁsqﬂklﬂwﬁétmé finggfon Fi5sige v Alopigaist & tt‘%fe%‘?ﬁ‘tft)“ré‘gdram Fegions
and oﬂ\@érﬁo%s of 1Y QUG 1aYer DitiddeMNehe Bl @@ MBpatdreat RRREd sodrtdiirdiiSgiats, wherein
flow rate of about 500 to about 1500 seem and with
N2 at a flowrate of about 2,000 to about 4,000 seem
at a high frequency RF powergof about 100 watts to
about 600 watts, and a | ow frequency RF power of about
20 watts to about 60 watts for about 20 to about 60
seconds. Miultiple |ayer deposition and plasma
treatnment further increases conpressive stress.

A PN "
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a transistor conprising source/drain regions and a
gate electrode (72) over the substrate with a gate
wale@saectiei ¢ | ayer (73) therebetween; and a streCEES2005/013239
dielectric liner (90, 120) over side surfaces of the
the stresardedialicisistlinerdeomprivgs avarer eftiicaotiirde/sdicen frtidegirgHigon geyniride at a
tmcknéEh&agﬁmabM&AbG&thooﬂeVl ce according to claiml1l, wherein
Ee SO ce/ dz# (% g ans ar e fsormed in a relaxed | ayer
;1{118%%% °PFaredt PP ™S Bayer, and the stressed
d|f<einemetthe|smlr¢e{drperre@omubhdsgalhﬂdéhlamﬁm essive (90) or
t %}ﬁﬁx{ég st %Qtlﬂ sﬁfcfd@ ﬁger ofp the I@@r I CORAME! Rt S8 Yi6E d a second metal

accor to claim her conprising: dielectric
silicideslpyspoptPy sogrﬁ%@é‘f‘ EEigp (gﬁ)d e s urfaces of the gate
e lr@fdving e ;diekectria yiddwald kpatad exposi b ipariicheof die sasinad[SpRyer adjacent the side

surface ogfhe ee(l)ecm%ég (gate el ectrode, wherein the stressed
di ﬁ e ner is on the sidewall spacers;

sifefaing| the gtﬁg@gté Figle@;@chbqer £, K30 o%ithgelint rﬁeézfl s81ﬁ1df |1]aéer (ﬂ@eon the side

surfacSséf ﬁl@ga@esemfrode ) gﬂtoﬁ‘ the b@&érft leqbeseapaiuﬁg ofahe Sﬂ'ﬂﬂﬁ(erl B?LEIT frape

partio n ayer, .and a.nitride |ayer

o% t hen%&Pa%’ diee}cﬁoegrl ) 8 A"t h‘éh“’é T élsestréaslsdmésleg%:f ric liner

i  Pogharnblgrangistar; thbendﬂalgi emnralﬁelg foemingetbastrgssproticlestiic frypit(PQ Ry depositing
a dieldfic tleﬂ/@r tg)ﬂlaQﬁa LdpRREd @Bdick ShRX 8oditY @hde EonSitionsAuch kM@ it exhibits high

sem conduct or device according to claim3, wherein:
compresyige S5 & st or is a P-channel transistor; and the ‘

stiheesmagords el Nechanng tlansiser, tﬁ%th(@)@hmmﬁsﬁg fbmg‘[g the stress dielectric liner
(120) %’gﬂﬂg{n? ?r%hﬁégd &ErFJ@aﬁ %apo15depo-gt]i@n SANIERARHAGIRY th4d R VAHRRs high tensile stress.

aim 3, wherein: the transistor is an
N-1®han n‘%?netf‘?da‘ﬁ &bugatine 2 sepigondyrET dpicadiedpetigr SPRREIPS ¢
| i fox@fing(al 2B3tra@Xchinfistng ahiyghoft siesi (S® (BDriegisg a Giraindd fagichou a layer of
Siﬁcongferr%%ﬂ‘ ég Jo Fg a sem conduct or device, the nethod
com 1£ a substrate conprising a | ayer of .
S|fpllﬂelt$r€1\(I@F Jransiptpys cnramswg ap NMQSaFapdger|2a¢ ¢ Sdﬁn%stqfaa? transistor
compri%fng %édrdeﬂﬁiﬂr Igg,ﬁdhﬁaﬂl dfe ERbtro@e)72) Haﬁ)l)ng af ﬂi‘péﬂ sti@ac@and side surfaces, over the
bt nl} odr co np) r2+3:)1916re%wregne/ drain regions and a gate
Subs %?‘@'é BTy vy an upper surface and side
sdpn‘namg@siew}kﬁeawelﬁ hlethsa@sﬁtnrfamseﬂf geich gricplegiaede; di el ectric
| q}ﬁ%ﬁng(xzeﬂl shibias ﬁ?éﬂ (’P@eﬂ) o6l ubpRF MA@ o efch @S SRErode (72) and on the
dielectric |liner Oé' over the side surfaces of
surface pfdheSQurae/dpin FRIPYS eaﬁ%t&an@}f} t the source/drain regions,
wheneiing thehsglesdlr spacare frorSithe bidymrfacs7af pach of ¢ gaprestecigldet@hi y
St(fef%sﬂlﬁg aquell &Csﬁlcl)ry niftlal ?905‘| @guﬂuﬂlgthrgﬁ c%ﬁb'r@&ﬁé @kedd Bver the NMOS and
regrons: 7. The method according to claim6,
PMO%%%t?rsu ng: form ng a sidewal | spacer on the side
sweﬁcame§ adfoxidh @r gafniriee| et (100)eon dpistliac ailrldy lgeo@iOn grbibiting high
| ayer of Si on the strained Si Iayer form' ng
“drain regions in the relaxed Si |ay
deqsle@ﬂvev FRINOYiRG the p¥igesas eayniide|liag (100 ang jsifjgqn naﬂdeﬂ%f (o) extibiting high
complsgsgemgslﬁ&ga@m@s;@{glsﬁohe rel axed source/drain regions
an ortions.of t e
e & s LS P Sl PR M A e RO Banistor; and
onthe\m@%:rammg, atlr essed dielectric liner conprises a |ayer

of deﬁesktﬂng AMoxte ok b)@ﬁltﬂd@ lihek C10D) o5 McRildE BFidSlhjel &@Ibiting high tensile stress
oxynitride at i ckness of about 200A to about

on the Qﬁ%mW?ﬁmTﬂ%PME%ﬁﬂﬁmﬁﬁé%%dlng to claim7, conprising:

f oehittivgly rdueviag the ogidakr akymitridedinerasd thesitidoe nigride deypresefhilgiing high tensile
mng a first nmetal suicide |ayer on the

SH%S%Q¥§%P§§%%§%%&%f the gate electrode (76) and a second
netal sui cide | ayer on the source/drain regions (71);
renmoving the dielectric sidewall spacers exposing a
portion of the strained Si |ayer adjacent the side
surfaces of the gate electrode; and form ng the
stressed dielectric liner (90, 120) on the first netal
suicide layer (76), on the side surfaces of the gate
el ectrode (72) and on the adjacent exposed portions of
the strained Si layer (71). 9. The nethod according to
cIa|n18 mhereln the tranS|stor |s elther a

o s o, L, o I L

compresswg)&%



