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WD 2007/ 126807 PCT/ US2007/ 007559 AN SO TRANSI STOR

(EAVING A REDUCED BODY POTENTI AL AND A METHOD OF

SNRE" THE SAVE BACKGROUND OF THE | NVENTI ONPCEHU§2007/007559

TECHNI CAL FI ELD General ly, the present invention

relates to the formation of integrated circuits, and,

nore particularly, to field effect transistors in

conmplex circuits which may include a high speed |ogic

circuitry and functional blocks with |ess speed
ANFPLERANSITFEREA BING & BERUGED ZOBWROTENSLFaAND ArMETHOD OF FORMING

according to silicon-on-inegtaimt (SOL) architecture.

10 2. BACKGROUND ART The fabrication of integrated

circuits requires fh J tion of a Lﬁr e nunber of

circuit elements on“g;%yQﬁgr%ﬁ%%%¥¥¥%lggcord|ng to a
1'spe IELDt | ayout. Generally, a plurality of

pr o@e@gilt,é@mrp@ﬂnogifegsonaﬂaes 1G the Ifce:ﬂittxloxy ofpﬁl@dt&d(‘c&dsits and, more particularly,
to SMMEERENsandsQfs i QBIRNIEXCiadifs Glitlch Ean 1n§lu&:hi Q.peed logic circuitry qu functional
bloﬂ& %tﬁ)fggsgﬁ:eg§ %Ea? bcaﬁ\hqrs%?ne %I;lnle “Pﬁﬁl r, 8 Igct:ozsgl;cgn-on:-linsuiator (501

aroSRE eC| ic
cur rentIy one of the nost pron1S|ng approaches, due to

the superior characteristics in view of operating

2. spesdcrodpuNpp@myer consunption and/ or cost efficiency.
Dur irRGtatiiBon Jf@x@égl"a@e%tcir&xﬂs fe&u.rgqqmo%um% Qgggﬁén? Péffc&édu slSments on a

gweli’nstlhggareg\épc%rdmg to a sp g‘%ﬁ 8lﬁC§lﬁ ﬁqléf?urtls érlxi:galll)étao?lgraléh af proccss tcchnologies are

transi st or
currpntly|prapticed, “’f“i’%’h§‘?‘§t"t§?‘l‘§‘ cirgyitey, fupl spaicrennCEss®Y listeeatips, ASICs (application

speqifirciCaiching the dike C)vEISatkdhhdieny SEMe0IN AhbCirote mdsBYGhisinPapgMoRhes, due to the

supdrioBdhSrh&drieics m|vfeﬁ/%$6})%ﬁtldg\é§ee@£nd)@h§;tvg%5ns tiNx(E: %ﬂ)%p%@tlefﬁ lenc§ During the
1S S|

abrich X i irgu ngel I r
pk oy ShBe e Br S DBIR U0 BRSO Pty s, .
c an.{) zfnéags ??fi ﬁ:flﬁzm:l yarab}sﬁoareo@:g}eﬁ oy bsERIE plelednpggagqr)@qqlgne semiconductor
IaYCWI A MOS gppsistay i E“I"S:E‘#“ye efirwiibe lab y'cm@nﬁmmﬂeﬂ’wc}faﬁgl @ hkistor is considered,
Gomdlﬂﬁmgﬁ!dd e junenhs thil e Qrddéd by e Glelite @{nﬁ%htyhﬁpea %fn(eﬁ"d source regions with
an ifvB@dHOH -waeIH}Qlo&:Q fe {Ffel xleélllnt &‘ Qch id gk%cn 12008 1|‘e %d s Sourse rechon.

the drive current capab Al |ty e con

channel, is controlled by a gate eIectrode forned

abob\ie HwtEr &h fe chepre feginn, dn dths dpa pate@ datahisy of homnkyei® channcl, is
conttohiednbyi asigl eltiiong for2dd dbavy@ie. chah@ @R AiCdepatddayhddftroh R 4 thin insulating

layeC MA@ AREuCcH@Y bk chh!ﬁ&'?egﬁcﬂr R of @coﬁ@tﬂ%gmn}{& dl%hc?tﬂyapphcatmn of

an aﬂ#&m.txtg anBﬁ v@lﬁxg&l loqget a% electtrod gl epae':P cg rgo&%éggagtﬁgx%g%{a%ptaﬁpobmty of the

ate el ec
majOt‘len 5:‘%%‘(%“3{"? 6‘%? fof ﬁ%watlezrsloP 9f tp_,f,fch:tnh@ regm}ndlpq t{aysls@hmdgelwectxon, on the
distapegr hevgprs the govebe fodrdrain grisipen waikh Gngioomtendd bhe BHannakt. Hence, in
comlfi@gorowitti e tep@bitity 2 SdpSil yOEreath gl Bordiicti RCInLA, be% b sulating layer upon

applngdtiSlt aﬂfﬁ@ccﬂ@&% e 'iohiﬁe §Q¥£f§c§o£”&1f gon@ucﬁv: {yeljﬁ th ﬁde&g%g substantially

i+ [5 rmance aas,u IC an ne
f‘ e ni‘h‘i‘g"f a0 e ﬁs e TR R Y yhﬁéﬂ\“gfraéf’ﬁ?td*f"yertﬁheﬁ@ww@ ofythe channel
e“g"d oéﬁ‘ﬂ Feerve F&‘H%tﬂﬁ‘e‘lhe b“éP"éW’ phide ichraedt atshtrigy.| @y@rinagpsig@Briterion for
accompiishiperatricore ofthe dperatig micedDdf the kg agecifo@rst he gate
el ectrode, the conductivity of the channel region
S U@rﬂaé\n&' l%l f!)r}ﬁer fgx?ctcte [n::]gdcrilxﬁ it tt ther gvan snggﬁ:g ocgcn{ranigs continuously been

si stor

gﬂmmgelgu@f’tiﬁstﬁzc g?r n’llaﬁléfsmﬁ %CPS “?“@ﬁijff Hiuc oribe ehgsgerisiesed a reduced parasitic
capaciipnsp fhet™RY o np. ahgrsby #loming highehevichisrspels coosir@ittd Milld tnsistrs. 1 SOI
transigony ﬂmmcaﬂ@log Pegh) ih @hicD e BAL andGERORELSAL REH ANke chanaei region are

Iocatddngfoe:@t%ﬁed| i af i€ bORe rs%élt{dglca?lp?gcrqﬁg%tetg Q'Fiusl %nogm %gjra?on ;a‘ov:des ﬁxgmficant

C
advm%}gEsth t a%so ﬁ?]'van &ame""s‘\)q{J ’%H ARt t &¥EEY é° g otsopl U tsiiegsy which is

been galnlng in inportance for manufacturing MOS

transi stors, due to the characteristics of a reduced
parasitic capacitance of the PN unctions, thereby

al | om ng hi gher swi tching speeds conpared to bul k
transistors. In SO trans}stors t he sem conduct or

region, in which the drain and source regi ons as wel |

as the channel region are |ocated, also referred to

as the body, is dielectrically encapsulated, This
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issues. Contrary to the body of bul k devices, which is
WQ 23/ B617/ 126807 PCT/ US2007/ 007559 el ect ri caPE/US2007/007559

connected to the substrate and thus applying a

speci fied potential, the substrate maintains the

bodies of bulk transistors at a specified potential,

the body of SO transistors is not connected to a

specified reference potential, and hence, the body's
eledo@hIBbinadted@iic MBitak hr}ﬁ tifuk @@tying W €petifledpO@LHAL kg ishbaEte maintains the bodies

of bmkngﬁétstoys £DNREGE Qﬁﬁrﬁthlelﬁec'body Btl'k%ﬁ ebVish& asddon‘gmﬁegtc@m a specified reference
Lon O

potein"f:lal and h{mce the bola%s acl;lefa may uﬁuaﬂy E‘loag%uehto a)ccugml1 11& mmon.ty ch]@rge carriers,

‘he’f*‘h’e‘e‘tdf“éh‘éi‘ é’ﬁﬁ?‘m RS esﬁ’ﬁ?/ valfago (\ieol %*I‘“F'@a“ tdﬁiw%ijg‘g on the “switching
hisifyy'Sofelreagisitor, Whicipatalse bd @ferreditoas hgttadsis C Inpaniowly, osslalismemory cells, the
opelaliéh de@@@efnﬂliﬂc%lddﬁ@ﬁﬁdﬁw resuhrue§lg}9&cdm\{@rabﬁnéscz;e IR, which may ol be
toleragél'iln Slcw %‘F @l gnreTgan o?&e n‘!errx]:c‘?' %Q! l(lJ entpf mtcgnvent:%lnzh ’SO evlhes including

no e_ I n I ew o0 at |nter|t
’Pfﬁ%'lrﬁ Grive W@éﬁff@ﬁ?qsﬂssoﬁ’wdcvﬁﬁ\}@rfmc%lﬁlVO@@ V‘"’(ﬂ'@i?f“b@% taken into
conﬁl%*l@dfryr?gprommfswn Irlegrarksin otdpreto gheyigeen sefficientiythigh drive current range of the
SOIf tatiGd ddaih k10 ABmAS SREY. SHead, i febpedilesdihfrsdhal d thealehag Block are typically

fomyeaﬁr\!uxgltd Ql%legt a)elaltg@m lonJrQrzdeQﬁénl%ﬁﬂ@cf @EJ@%HQX maro:ns, thereby requiring a

rate es, | or der r.ovi
mucP p ?#yqrg%h amfnlmt otﬁc nﬁgarea.r Sl i arléru?tlrxcé n%mgxr) énﬁametre% ffop }ﬁnmaiﬁ %ﬁhold fluctiations

Ca“*te? anst @‘t"’b‘fgé"’ﬁ’yrif‘c’t“ﬁé" FRE BTy Tt ootk b°4é1é‘ﬁ% & 2 PP SHeees P pipg /g ution and
maySE} betdesiitdd fothiphly stafed bdiigompexpenyicdpi@Kdeaices idcjyding edidnged RAM areas.
formed with a sufficiently large width to provide t he

r eq"flﬁug qg r)tqgr SY)? m%rlflff;cgﬁrgg ];I?creg%néu‘: Cﬁal;kg rag Xlul t] % lr'eldurtl,gl lﬁ/ increasing the

nmoder at i gh
ek i SRS PP Pﬁi‘?ﬁ‘é{"f"ﬁﬁg% BRI ol ST BT et o o
cengmuezed Bye intrensdd lodase nf)thh B yustipeme & achifved by mstifeatheengineering the
juncliGns GabxhBf aDREYasddl Be el f@ RN/ SRACHEM ¢ GBS 9 digharge sufficient charge

cm@gl tytna ggn a@godymxnta%d B ﬂ%&m& b8 Jagsmm ‘Gmnypéa@fﬁutoeglmces For

an nPcaﬁg(deee%c 1zat10ﬁ mg{aﬁ trxo\{llsscﬁe'eqwlﬁ%lfsu%(lf)g Stﬁrﬁlally amorphize the drain
and ﬁ%@efsgs%s andt (h se-ertpipiliges tha S At Foo resions, rdXRY gl sy result in dislocation
defectn O tﬁ}i‘aﬁﬁ}ngglftnh&d thé @aik &@emﬂfe vdelvds, de@bypr@dithgS@LHRE aths for charge carriers.

Altl'do&gl]lqgni t%%f ﬁuQ:t:éH Jn&\’:\éeﬁlﬁg-%%b erogigc .‘Qlfl ﬁﬂﬁto@%ﬁﬂ! mlxé& ﬁ‘&iy %Ez@ Buctuations
wnthﬁlﬂr %{yugf o% ?er teﬁgmc’gﬁ such as bocP %cs and [ﬂlc kega ccﬁam Ieg d’ldebnon of pcr%zmance may be

unctions nma
obsegysd i‘%‘aﬁpF"ﬂ ‘@ﬁ%ﬁ‘%@ﬁ g THE Eﬁ‘i‘&"[ PHHS 'T‘?fa‘e"sf'ﬁl"fﬂ‘%"” dgpant profile.
Morgqyver &aSOH rabigere incuemasntellf, grsighifemdyagntivh o6 theglgeshdddl yoltage may still be
obsefhle ARG ty EhiuB Ghadug waildfshiit, antthue Barged 20008 hit RHS 1O
mai ntain the body potential and thus threshold voltage
var+ ations wthin I edefined t oI er ances. For
ur

IS
resent mve uog ésl cfx ed t? éa“é"r’rso rFeFt)l I SZ S%)sf“fmis rt[tﬁlf A% sgp? Shat legst reduce,

| S"m‘F‘?" B@%‘ﬁalf‘}?e“l%‘é’d“’dt%"b%’bst antial ly anorphi ze the drain

and source regions and to re-crystallize the drain and

source regions, whi ﬁhcﬁgguﬁﬂgﬁtmegﬁc}bﬁ n di sl ocation

S:fﬁgﬁogowniﬁ]#ﬁg tsa sgny (l)t@fi%gungrgaqla o etmvgntxorﬁ?]opde?kn me%’ a basm understanding
of S‘Ef%"‘r Fspegip &F the N"f'ﬂ%‘h gﬁ“ft W’gmwwf &t °>jhaﬁ&‘te| BAEHGF ﬁ‘éé‘r"‘f“ﬁ@‘ It is not
intengedto ey e oSOk elempsis of by igvapfinier paldércrethh edye of the invention. Its sole
purpptieB treatht fohnbl Cdntltsiid N SmAFiedickh U préiedeyth B nk: QLA [description that is
disceks€G . ques, such as body ties and the [ike, a certain

degradation of performance nay be observed for high

speed transistors due to a certain influence on the

| ateral and vertical dopant profile. Moreover, for

SO transistors in nenory cells, a significant

variation of the threshold voltage may still be

observed, which may result in reduced wite stability

and thus decreased reliability and yield. 30 The

present invention is directed to various nethods and

systens that may solve, or at |east reduce, sone or

all of the aforenentioned problens. D SCLOSURE Or

| NVENTI ON The followi ng presents a sinplified summary
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purpose is to present sonme concepts in a sinplified

formas a prelude to the nore detail ed description
WORHY/1R6$07 di scussed later. 2 WD 2007/ 126807  PCT/US2007/007559

PCT/ US2007/ 007559 GCenerally, the present invention is

directed to a technique for reducing hysteresis

effects in advanced SO transistors, wherein a high

degree of conpatibility with existing technol ogi es nay

be maintained, while additionally an effective

neéﬁﬁﬁ?%ﬁ??%“ﬁ?6VFH@HEﬁWWwdMgﬁh&m@wﬁ@*ﬂh«aﬁb@éw@hﬁhgenmwmmmi
SOI gragsistorsy whefeinombighhdzzdeo clicompgibion wib fxitdhg e B0t b8 i nined, while
addlﬁ_dhﬁliytah Effecpld MRESAsm A Proddf ORSLRALA, @;»@me&:ctéﬁg Eﬂn%ﬁ fgﬁly&aekkgdy region

of th'e @@p&zﬂ@!t@; enyr lhﬂtpﬁxgrgsh eaa ggp?bémale g}omxch spg%e n%? bg S\ olﬂ'%)\rr}}%ea énto the drain and

L nto
wurgs r%gr;ogsa asn ga.r!‘méléwggtge b@ﬁ)‘, rle%m lg ordTr tq pﬁcéuqeégﬁ@sec{ Iif:a‘}{ége oppgnts of the respective
PN J}“tfﬁ?i‘ﬁ rh¥rsmapitities srdnfveste o thy csemil vafibal erideer@iniobdaeprofile at a low level.
Withow éntexdding ue@ lidsiricalne itgent atvetiial 1dOP &nbwﬂﬁ QkAdnSuaal it as bW ed that, by

mco:lp&"y\%h of an%ﬂraﬁkﬁc n'oﬂlhé?)ﬂlg latgg:c s,S’cc e§lJf tlxv% chag‘glgecaxger%m%s S & be lmﬁlcmented

nti he follown an
in lh!e Ea 43 gap Pae corre%:ondm'gatimtwﬁdua% némil/eﬁﬂ;ﬁ déflﬂjémn hf‘('j'ﬁ"’“{ﬂ Biﬂtaﬁ@rd dopants
in *h%&faﬁf*t? S%@d%@gs “"’é‘fbleé@%“w evhich arggessult anr ¥ §igfficantia rsreavaljurtoron leakage,
which fpghreranteadt in bmnettchies badianigapr aifchirfigy GOLK QSRR AGrs. Consequently,
var:aS@ﬂbiﬁWW@ﬁuamsﬁfe |s@h1ﬁ@Wr&fuceti hﬁere%&r E)Itéf@lhé)tﬂe pem\g\cg charactenstzcs

o f r 0 an cmca e o
£ SO tra?xggln‘g@vftﬁl cg;?sgﬁm V\il (p t Ip T Lurf: t%cpeﬁc%ncsegl d\zcircfov%,anﬂtcltlvr illustrative

“mbﬁﬁ"‘\é‘*?“‘e géeé’a““ﬁﬁ &ekegnel téf'atsa’g@ve IRRPRE Y 1he pdipiaenetyly ped il memory celi
appli¢afong,rju glflfhémtprgs@ anddbsorrabi$iie fho bodg p.seaxharngy Fegut U Wedtt@6nding operation-
depergira rgeatica rof | ted ercsﬁﬂ)cﬂSr&Ch@@ Nohdrdby podsidiyl @adhﬁlgn% Qlfgmi‘c!gﬁ gQQ;Ylltxes for
progrﬁﬂ&ug@{hh ?elspcmy ngﬁxo cgnl B&e%‘@e s}émg‘c‘eagtux ce a!;e éfllhc ojlpncéa leakage, threshold

haracteri stics

o] e,
vanatﬁ))rg %debc 3 mf' cantl)f ﬁed%cgsg ggrégy 1"8‘.0\/15‘? f.rggsglh:émﬁg tﬂ]%%@ragtltﬁpéthc respective

ansi st
memcﬂé b%ln de ﬁs@tiit@gtly B SED prefiitectiry maY brevttiqidnlly sied &fr is\edc RAM areas, wherein a

reduceayjo denEnitesrespedies rMos@ase thay 6akagedOdinct B eode@BRAGIKMEs margin of
transi}téHIGdsGRSLI NI DRIALYRANE AASOURLYy H58Hd N menory cell 15

applications, in which hysteresis and thus a shift in

the body potential nmay result in a correspondi ng

op&F 4t P%H -ong LSRRt rbilpsna of thprestot fryentioh pensthofl omprises providing a
non-dgpistaipgs, specteein @ pinpas it yeal aetm{Ieﬁbgpahmi)Sinng(fylaf‘eaﬁﬁa first SOI transistor
formedl ASKAD bubétiaice Ihé AEthodDEQGE a:m};hé}g b8 58S Q&pgohr\égrem{ the drain and

som-ceQ@éaL by xgﬂﬁntkg OSJI:S n‘%l‘e%bzin s%gcnets i-ma(irrlrée %C?mm ‘fmd so ccj r%{é% %}ﬁ annealed to

substant:ag{] regcay‘stalg F]B Im ntatwﬂ:br}daciﬁl ﬁzastzaﬁafna§f albtfmf ?TQ‘P ﬁ@ﬂ s[oh@e REipgsewherein the
non-dopgie |E‘f°f“§ﬁ Byeiop ﬁ@"’F“éS“B énstepapd lealyeamsthyfrogrethd bodCons GepuBNdrhiy and source
regiong.he SOX architecture may be efficiently used for

static RAM areas, wherein a 20 reduction in size of
E si nce

t t}@c(ﬁcﬁxﬂﬁ@%lh&%lﬂs&eﬁﬂé In§c 91mem otetE‘e pr?se\,/nt fngengénhlg?%t Od\ﬁ,{"a’frﬁ%" implanting

¢l eDS process nmar
a eastn%m o (@ gxIP aﬂlﬂfuP%mtcr ?pmdé égody segiop gndp*mélva}né lﬂ@ﬂ“ﬂ? regions of a first SOF
transisigr, Fﬁug}peﬁ@a&, anmeligiorrgest § pofrendd kd st dbfamein erlaadiareptrcdtgions.
the present invention, a nethod conprises providing a
. n@@co?@ﬁ' th! getétlc.qggr %1u§&§9é %o!ﬂig i pﬁl@pgsc%n?ve%%%{ $ s%{n%rgawtor device

area o

ar, t I
compn@@g stﬁstr afe mc‘?udﬁng gé dggé% \%ﬁrg trgrﬁﬁtgf n[s g)[néed "TH’@ ﬁﬁé%(ﬂdig:on wherein

transi St
the first (egapiiencomasiigs e, ‘%"é'sf%f%i’r AETYEe eheiai e badvdesiount bakngegeaims  Eah leakage

region pdpgrrighy af lrpstaomel o@D C edAens aldyexifP lE@RLohOGF BRI WRai D FesiBDLB the source
region A@pRNbdysRem €s. Finally, the drain and source regions
are annealed to substantially re-crystallize
i npl antati on-i nduced crystal damage in the drain and
source regions, wherein the non-doping atom c species
provi des an increased | eakage path fromthe body area
into the drain and source regions. 30 According to
anot her illustrative enbodi nent of the present
i nvention, a method conprises inplanting at |east one
of carbon and fluorine into a portion of a body region
and drain and source regions of a first SOX
transi stor. Furthernore, an annealing process is
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conprises a substrate including a first SO region. A
rst transistor is fornmed in the first SO region,
‘VQH@VQ t#97the first transistor conprises a draPHT/US2007/007559
region, a source region, a body region and | eakage
regi ons. Each | eakage region conprises at |east one
of carbon and fluorine and extends from one of the
drain region and the source region into the body
region. 40 3 WD 2007/ 126807 PCT/USZOO7/007559 BRI EF
DESCRI PTI ON OF DRAAEBY(E:STing ys be
understood by reference to the fO||OMAng description
t ak @he infenGaithay 1BE Lriderttod bly Beferdnbieto REGAFP AR VbsBightith @M RJ&njunction with

the a&omnﬁbg Arﬁ%% 1§Lﬁ£hqm§r%fcﬁm5@ra§s xhiqﬁ"fg qli{J eyenlchtls( gnd in wr rhy

el enent s, whi ch: 5 Figures l'e schenatica

|IIu$trate cross sectional views of a sem conductor

deviFEret Brisrihspaigelaiivstgn orosy-wetiond vioys Hanspmigondyptor device comprising an
SOhdakkittprondhy 4niagditonatligivom8peeiecesr hodifyin® thie foyrdngp idaer HfRGn behavior
accB@Pg BREhOINusthdf USo@RReaY .%u@srent AGEeL diang to sone

illustrative enbodi nents of the present invention; and

Fi gures g 2d schematically illustrate cross-sectiona

Vi Bt AR S e TG EEAEEH P TIRY 2 veripistor dqyice during various
manpdagiyfizectagesi whgrest S emsistorh ef differenS@kage plarrsicostioras: fofned in different device
reglbhd, foem@ice 4 REK RgOn S ak@GL OO Std, ESordihSto QKRG dafbodiments of the present
mvBhiEf erent device regions, for instance a |ogic region

and a static RAM area, according to illustrative

enbodi ments of the present invention. Wile the

i nvahils g inyendion de sespamtide 1o YEaus oeasifineiens i2edaeitetrgvea s, specific
emigidtrentndtreof Gavk brenshows Peedyfof amillbin @rlladingeant sre hiteih @ddrived in detail. It

sholM@¥LurREQFLASENILr, D) M@déscﬁfyt:o@ X@E{p L@pécﬁicgmgod%eﬁféﬂlsr}g&m@tﬁgd to limit the

mvﬁnﬁg e{;ggeopagmglﬁrs orrxrllstzilesc oscnﬁ bgtec% atéc G é-.g LIS ct 1Int6::||;]no le?sr cher ]aII modifications,

AU BER PRl e TR G B L PRI e GETR £5 45 by tho appeoced
claimgyention to the particular forns disclosed, but on
the contrary, the intention is to cover al

modi {1 cat | onSyorRaYa ClbamaRtehPEAbNER ol | ng

MAtﬁln the I r1t SCO % nventron as
def i Hsératwlg 2m énegtf)%fa»%dxgauuog Frg?crsﬁgi e%ioWeS)lte c]a.my not all features
of aeARPah*mWwvHE JeppEgTr @R specffigaiion.aft Wik of pdwe pereptesiatgf that in the
devéibrenentrpd @t juainacfaEentbed i, betderbe liopemdnatidpeciftdeti @t madt be made to
achiedeakd &Valop&@tspe@# L edaR Ahdh 288 mp @Jnccﬂﬂth@%%lela!eMd%mﬂgsqzlitc%r!:onstramts

whidl G ge%? g'cgm Qne :zaplaxﬁcnh Emn tcTc’ zpnﬁt?ler %}&01&:‘ I’l wﬂl %c a&grec1ateodft_léalt'I SLH\ cgve!opment

e appreci at
otlog THigf Pe ESTRGR iPRb S coRHiSE oS W?%P“é’ﬂ%ﬁ‘ﬁ%t"F GﬁQ‘é‘ﬁ“eEqufFaé'“g for those of

ordiphreikdl inths arhiesing hebeneftlef thindi@Bsechi eve t he devel opers'
specific goals, such as conpliance with systemrel ated

a n d’[‘fQ %&keﬁﬁﬁémfoﬁ I“ﬁﬂ 1%@ bQ Qﬁ%gtﬁbnﬂtr(gferemmItl?ehatté@lxéd ﬁgur@s yv'aiicius Structures,

v A0 ERBRIAD e & HTRASp HEREP-BrY SimHPBY 0 o 1o
not ?i’é"”&’“d TNt Hpfentipn Wl degifpsiatirp el 1919?’“ {Ropseiskriled rthdpet] dlggriheless, the
attadbyed drawicastarenigcliesad ex deackibengpd fegiitaint M0S@tv@ fexan@iicd ion & Wresdéi hiention. The

0

words'hind Peasdy Gsccl'@e\‘dixn%o&m@c Qﬁ&@cgddtan@intc%éte% g'h%'aorﬁééﬁlﬁg coRstent with the

unde-l: d:pé’ &%r%@et wgrﬂv gcp&h}agers] bwh dJ f“.kl[%\é/ln Lﬁe relg esa%traln gld cxaigiffl‘hnlgtgg of & term or

reference arious &
Phragsy & ehfle! ‘é’ﬁ&“ %H%‘\ff é'éfgfe‘érfféms%w%ﬁw B| SJOEREY e oF Hndgrpiepd by those
skillefip fhi Aty ds iftendedon bplowls b fongtpt wrtof bateondryphartesio. Astht @ent that a
termO phioRSE Uik@del RehE ©SPETh! hAMB b, ONmWintnh 088 @in Matloh@stood by skitled

artis&Hs eaum Jpeéfam Qémltrglpwﬁlhaggﬁ)rﬁgy gel %Qh knnthc],; J}gcrugcm'iorr; C;T a cef' tl?ngl manner that
[ u
e MR SR e e PGP U A SRR BE of ¢ he
present invention. The mords and phrases used herein

shoul d be understood and interpreted to have a neani ng
consi stent with the
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35 understandi ng of those words and phrases by those

@killed in the relevant art. No special definition of
WOSHSET  phrase, i.e., a definition that i sPCT/US2007/007559

different fromthe ordinary and customary neani ng as

understood by those skilled in the art, is intended

to be inplied by consistent usage of the term or

phrase herein. To the extent that a termor phrase is

i ntended to have a special neaning, i.e., a neaning

ot h@we{tagnan;;‘gfmm_ ignagten ﬂﬁ d:lgﬂych&kdelrd,re&min@&bi zsaﬁaﬁcﬁs Y6 an enhanced
meaRlarBseGH @ino v unihrked QRhrdM chrrier® B0/ AR HLE Honift braleQl Lo e floating bod
etfeEt_ha%d %QQIQIITJS!)O 9&1& Qe%at&vg eﬂ'ec?seafséonil ttc{/ naﬁlﬁan}? 4 @éh a{d var%a%on Whici )
. ngdcrn%c_trl %(1 and_unequi vocall’y proy T aRE ™y et aplkerhal ration, may
EHEPTRITT 6T BT T EHPh GPepibies 4% BAMAM WODBOF L2688 ductor devicos,
SinCPCHEVSRO W 06T 559 th@enbl-alidsy maf ket i RSedtbe infAbRIRES i Briting a bit into

the {;@Ie@bfeﬁsrt@y aﬁt achgii@u?eipﬁrneé, @{ﬁéxmcéﬁisoi 084S (h? bty region, i.e., the
Ghbd S nAh GO GAGIR CIAMN RTLOL S GIRY]L G, UNVALE0. .
?:::%Ergr%%: carriers f _%mf ,;g :l%gg]y e o%’%f ! g‘?d"é? Y grection by the buried
reduce the FISEeTME BYUY cheres @atesamich tr be ermerspbnidiprgionization
and e Jike,p agmpplete dn e Sortyi redied theditersanifitdnly siweky @S comesponding threshold
voltighries holadtageal Wiith anduWve ERni¥Byans &1 sGHH if 1he BIM kfioh €8 nkdaSibiety, untess

additiddel ¥lchl-Aubat ARSI S5 | | N RAM. a1 ea !
resp@qyead?é}@%d%?ﬁé G& Pod u?ntdvg%: %%e\%g@gggé dg"*,"%ﬁc%’“g” é’iaﬁ ?])? gﬁs%)gﬁe(d e
. m SITH%ZC S Ct.h g f'?w e’shocl dco{}\grttoaﬁlé, rﬁsagf:ufeecgsﬂﬂcftxop fefects are generated in
e "r‘“é‘g‘ﬁﬁ 8 ({“1 %upcﬁgrts équrqier {ojigsecase @eWeia!tagqugrraltsbzi ef, themdverse didd@currents, which
may theg ﬁl:ég{c?isg@wmlnt_ﬁay toczedel—tair.u Agrep B thi @dﬂ&rlu)lat&%ﬂhtﬁi:tmg-gg éaﬂiers. Although
this ;gpms&tis lﬁ@?ﬁﬂ%ﬁaﬂ,& ;&lbsracrﬂ;&lr @% ﬁ Lis ualoé'kbﬁ aR QY& LG QD ehiseSiedl mochanism
for diddfargidl & £ 1en LA e}rn oo o T.d ans,
hystdreiis %j[r;%tcst {:ig c%ﬁgg 1 ns{]J1 afg{g]dr N ?ﬁgmvdéa? taﬁ% B O ILBEF Sy reduce
tehe P B Rl P étftfcw érvé P wigroppgsssos of ane Stb@rimﬁgﬁgd circuits having
extexﬁfq,fﬁqrqowreeh apvg@arzﬁe&;rqtq‘b@mggshm?o&tge ety is Breing@Re takod thr yble operation of
respeicting KOM Hit@ﬁisz abds@ieniq mds_ofnb _&)n_l/danﬁai aWacf@@,QWaﬁttvﬁiaiﬁ& Jhe threshold
voltaROEy th QAR rdr Iﬂﬁxreﬁ}eéﬁv«%/ glmaltskoﬁl??}-hé X‘angilstctarev["iéitp ?chat tt](‘e}‘g suffigient current
dﬁvcc‘QlEa\r;\)ﬁ@pﬁQrgilnsn gort ccroeS Iggaltid 19 VO I AT Shage wegint é rci- 538
gt owhich” & condiChmVeE th B Mkrssdf 4p'tege v mAceprditseto the prosen:
invengan, §1e P%??{ﬂ?dy %ﬁg@q{y@ ifie|tyeshakdrfobizzs varagkalintaly BaEnificantly reduced, without
substg@az@megaé@!m@wng PO SURS RrPin@ide dRchoehifes Rae wou L akiqd, by appropriately
provi@iRak gient GRkkid Bkckes, Re.adhs thmo%g whil Q4 ntt Q?niﬁcant!y alter the dopin
I ONS and, el%ce ping

chara . e o d i ¥ i i
h Et%@&%&d Y& lld{“%) z{!]s %Q rcfesrr%clil {oca% (?irngllg%oé’%is%?ﬁwﬁ é’fcé‘é?f & cgf{ncgntly modify the

junctigxg)gykent;l onta : ,y respective di .
genera%ft & 7 e lqoﬁlél}’\}'i'cfﬁ’sﬁi‘lfeyurﬁf‘ontlﬁ‘éagpl\\l"l]'lq{}N@‘@c’plnngaslia,tms into a respective

irﬁtcreaéerdcfgpilifa@oq direahyesbolt Maiage. | @akcagelyChr btRdbiSe iddnti@! tranbild® parameters, a
sxgm'f'rc.g\v éngeedencéh @ddﬁeﬁt&ﬁtvSlﬁagU\ldett}nqeﬁﬁYe Jepﬁ@en@cj 1%%& achieved, since many
advandddsﬁ'haft:gges a@t Sch%@§le &cgﬁréd Q'cﬁ'rs Q!ﬁ@d geegartuelgziccin&%ﬁ% E]selg %1% Iwgtage and

ageumyl at ed ority char arriers. ,
temperrec htgyhe% geﬁ‘% oé‘ Wﬁ :’t]lazﬁxln%lgc»élr Fﬁ?c&? th?d’xer Feﬁespsg?cfficéia\pcé repsgiuch %gw areas,
Y IR RS ARt Tt e thatiwerovsi riestrist behaviorein fvaiee edknvBEh@RIESKN voltage
Stablllfyoqhereﬁygp@hﬂ:rng the gotgi_tia Ngeigtifitahiyetmcihs tﬁmv_tnla_ﬂ? erkGERYr FRGEAR while other
devicd s, BRh dLBEIE BIBILE nlal bOHERH ok Gie AR &f gntén&én?ﬂécéﬁw’é%%grg@ not unduly

inoreallYShaBE b B8 G Rese £QL. €XANPl e, in static RAM al
of m croprocessors or any other integrated circuits

havi ng extended menory areas, a noderately stable

t H‘Y‘é’s‘ﬁ%‘l‘*fﬂ“%ﬁg‘a@é a(l¥/p0d Jad affrttieniperbtad bmboaiiene of present invention
will rzgmaiglcmcﬁwteiriatm@m dadil. FRsReGt ejcﬁéglatﬁiglw pﬂu&ra&@hlcg‘dss-sectional view of a
semic RE QLS 10¥ ) colblisBO M ALl a prr aches, . .
manutth @Rl £ g%{gts y&gm %tﬁgg igjfm%{aﬁ;e&otrﬁ?gf 8’? d %Om "\7’8@?“5@‘% iy A s
L0s. P, accoun &q For By 't BEFEREIYREF Uriren ¥ Srintrpr g ke insulation tayer

»EFRRESE S WeseruiRpndrstor loyeh i Thasbhicoideir Jaga 038Rty be comprised of

drive capability margins for accommobdati ng the

t hreshol d voltage variations. According to the present

i nvention, the floating body effect and thus the

threshol d voltage variation may be significantly

reduced, wi thout substantially negatively affecting

any ot her performance characteristics of the SO

transi stor, by appropriately providing a light atomc

speci es, such as carbon or fluorine, which may not
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In. other cases, specific device areas, such as SRAM
Wgﬁgigélz(s{’ﬁay receive SO transistors havi ng t hBCT/US2007/007559

i mproved | eakage behavior in order to enhance

threshold voltage stability, thereby providing the

potential for significantly reducing the overal

transi stor di mensions, while other device areas, such

as | ogi c bl ocks, may be formed on the basis of
any s W@%‘f feﬁ‘l‘i’ﬁ’l‘d”‘t“gd’ﬁﬁf*ﬂué’s‘uusf‘ Hier eppypdimon's, tha drorryi03 is substantially comprised
of sifippoy Bers ithggyas trajpiin of eerdply Stguied eRiiBs irdptReS A KBIAR. in 35 near fature
form bk the @by @T0iont Qt E)blgdlﬁtﬁﬁjp}eaatécﬁthﬁm sgﬁlcglquctjrq{ygrhl%g may comprise a

certanJ ;!nn%%ﬁtrc@tdl)ﬁ/eaﬁts %ﬂR %F%%é a ngemﬁa? (Fxcenira%oxr:[)rla \F:/gsn teguolrcd Furthermore, a

wi | |
tickgeh gk E'aCPW*?f PG SPLE “HPror Blek St IORAT e o deied device
Cha‘”%"@ﬁf"ﬁ) rfdu*@%“@?ﬁ He¥PleensO0l 16 onprd wiigrgd @R pSEILY HERRS kradsiBibr, wherein a
thickhdsQofabe samic@diickoy tapem mapfiaia thid kanpthf $6 B & craNaitds Bf Snometers. Furthermore, the

semnmwfoaﬁ&y rlbﬁQaﬁﬂa%wc&@&aﬂ%%m&c&ﬁ&%& \%&horrespg'c%% crys%[logmphw orientation,
tran%gl f(e Paor %qgnge E e%‘t ! otgre 1 Oe g

i nsul ati on K6 - RN 2 U"r"ﬁ b?sgd Wﬁﬁ%dhedweam?' may be
brovigehis dgtitee P‘B?"" a5y é# 04D, enPes cbuspA cemcuRblior Thanesr 1008ay be formod
accolﬁﬂy tcbam@ﬂbﬁ@{rqog'e@‘at@h on Hre\RROAEABEBOC layer 102, which may be comprised of
any agﬁér%iﬂ@ﬁi@&i Ej'iQLcmﬂfﬂdé!da Q@iﬁ&ﬂlﬁt}n@tagd ﬁ@mecpm%&@ I subs%ate 101, such
as a ﬁgd at e c [ Vi e.
. He sugst gnt IQrgJ ﬂyy%lo){gr%%‘a% Sagrg i rna enal ybe ro Ig d tg é‘}éf"f{'e%?/‘ééefs 192 and

mej ority of conplex |ntegrated CIrCUItS are presently
and will be in the near future fornmed on the basis of

Si ki i@ mandfictug ipOdt€ dbﬂ:@r&ﬂﬂfl@@ﬁéﬁbﬁﬂ@(i’odﬁ h@lt reEpJa&wc drain and source areas 106
may &Qﬁhrﬁ:@ BQH%Q{U& Js@éﬁgﬂ sh;lzgl%'esrfﬁtx sk%@HPanb §Fih$§fﬂte éﬁ: o%:lz [1)4a\xmn%ﬂatmspeclive

ainQhd SRPANL S L oCo re v
e Gl SRR b PGP T G Pt Pt AR o e 107 i i
su Stinﬁ?llﬂ(k;f?é‘g‘é‘wﬂ)fmlf‘f]é’esgéﬁ] eeatrpde dforis Fiqugi( m]_t@@]amiymbewherem it should be
appregiptpdt Bipfr thatisbnpiossell dotdeth dod sai@dareat 6PF0MIGE tHehedyd@Sid B8, may be

defindenyl 1618 mahREBHE @fobeﬁgeé Gren ﬁgxfa[ drﬂ§%.x§ins%§rce &Q@msﬂ t&n‘ner] on théi basis of
respe&iﬁr@mﬁﬂaﬁ&&{n p:ll'():l: sem algl?ea] cty?]ss s wxli n?%lrlgt(léal | %B%Wd%feélpn 107 may

nsi, st or, ess (o
thus rf‘"e““r‘ th§ gegriqon “F‘Fi’ rTgI*Pé‘ % ‘B‘h'@‘@" YP pasiiopsst bstergemptg| draireand fpgropfesions still to
be forppach pidsle Ening resprgtive R dymotices therbreth, Shus toonduetiar is insyely B3 relative to
memwaymhamead@mmpemmpe@h&u&cﬁhaaaﬁyQMh$t&@&m%hgbuﬁﬁﬁQﬁﬁémmnmmn
approﬁrﬁteQ:EM&%t aJl[LgQ g8 ﬁpﬁle(éleafohée{bt-i @Er}ng Qperma; orf ﬂw gansnstor 1&)5‘

For instance, if the transistor resents
silicon-based transistor, the Iayer 103 may be 10
pridUrPRER e Allugiapive PRbEGBEN| theoghtd dptspde 1At @R Bave fomed thereon offsot
Spacereﬁmg elOghfar geacacemeiredn@Bitlcst Woxideh@ bay@sr a 1Q3irddBysfGor an ion

lmplarftﬂﬂ)ﬂﬁdcestamg OFrikh @y Ecﬂieglg{n@& &@Lbségallsp%ﬁ’ﬂhgy [h@tj}aglr‘]mtpgu@c areas 106 in
order lo@RBE. Cutm E%‘t:‘cr Q%Fylstglqzah&spgec%ts res eche c{ystalilinel defcﬂcﬁl tléc bn’gyrﬁx%lﬁ’f and in

the drd nE}EJ eurce reqxon% atﬂl tﬁ|liﬁ|’(?r%édr I&%dmfthlé er‘f‘f:%éa lefkagat prdy l?f)l"be respective PN
Junctlgﬁbaastvf gfeélog_s@)q_axpgg% Tepdeally, ghel inpbrtasu hgdcraties oy releliyd o as a pre-
amorpigedtier ingylipr ppdeksaiverafybitAYy alfBive lidnddpecidd By usRLindr@Y tdd8d .t Shnificant
crystalﬁlkhp:ﬁﬂﬁée at ‘ﬂ@dc}aﬁyﬁggkﬁ:ta&%o@gdFor%Qa%rplelﬂEnol’x ngen-l!?amu dtthe: Igce may be used

on the Wng.slage mnrcggen tot ate el
the FRAMSRGHYL] b?gl P ag Ttion & d 155 3 order 1o subst a“fdelorphxécymbéfaln and soucce

1 4 resp
areas 106 ft ﬁ*@a’dﬁ’? ﬂlipéfé'ﬁs{:%*ﬁtvéo% lugttafirrmiedinratsutheme- fmaphizsfirpvimplantation
109 m%(r‘?d psfprpdden gfattratags ®otill BaiescdiRd pitwhaefeade o Nigspactd ve

drain and source regions are to be forned in the

respective areas 106. Furthernore, a body region 107,

which is substantially positioned below the gate

el ectrode 104, is defined in the layer 103, wherein it

shoul d be 20 appreciated that the dinensions of the

drain and source areas 106, as well as the body region

107, may be defined by Iater manuf acturing processes,

when actual drain and sourfce regions are forned on the

basis of respective inplantation processes and anneal
cycles, as will be described |later on. The body region

107 may thus represent the sem conductor region in
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25 the drain and source regions, while a conductive
hannel may formin the body region upon application
‘Ngﬁmgﬂzaﬂﬁproprlate control voltage on the gatBCT/US2007/007559
el ectrode 1 04 during operation of the transistor 100.
Moreover, in one illustrative enbodi nent, the gate
el ectrode 104 may have forned thereon offset spacer
el enents 108, for instance conprised of silicon
di oxi de, to provide a required offset for an ion 30
i n'prfaerﬁpaicwmptqo HoEe $®) 24 @0yn WHigkk 188Yy ReoEhesih g@@rqant:@mth the following

pro8¢ifas t A ipalddyig ﬂ'ﬁ'@l‘b@tﬁl&ezﬁ)l thhﬁngdfr)@rle[i] Lh@]@gu tﬁé)?{{ng@ mi.uﬁa%xrlfg laycr ?()2 and the

sentidd £k SI;QE of Clo&iBite il 7, 5 rc s !
lhe@as:: O?Lng ¥ A g)g %J’éyg I %l’e C{a}t OS 5 cI ﬁ ue gy l?o v tfeﬂ(;ht'f?éah%dvy be formed on
5 5IRld ittt Par memy sf@!s?t@@nsr iegylaoA SObteaibds. Thereafter

or ?rﬁur éhef srtieh FEoe ipofationt 1rqmgxeef|r§x;s®itat1tﬁeprbceﬁ&&@$ b pbchSndaf it required, in

ord¢rhie eqtablgp aCtdpreB v Mtich DS 258e wﬁﬁn Ith% sMn@oV&thU:Siaycr 1039 Next, insulating
CeSS I S

matfﬂ%ffofﬂlgga@:t msIanQQlﬂl MS mtﬁ;'l?e flmﬁg rms nce n{)? %mnﬁpcgcgéigggsmon followed
by V\ﬁ e? s:tlon ? an a%prcrppg}cp %at%eéegbg;lc Imaiﬁnaé ﬁécéla%%ob[s§colgs@ged|cnur@pgj@;rwhlch may
be xto%)mellxsgegtog t}§ Ib@ﬁlof Volgppbligigd Erpstsaird cheyedcathapm gepodiion processes. Thereafter,
the mpiddst fyers mapbapttabddon BOBES of ﬁ%[ohﬁéfgaﬂm %d&@;ﬁlgnaated etch techmques to
obt@-ﬁtﬁ@l&leumoa@ﬂ)fﬂamﬁhé éal@ensm)ém %exl‘ﬁ? dNex p he o Qsct 5 ccr!s fﬂg n]:ay be fonned by

conl‘ﬂﬁ:lal ly &ﬁ‘;sﬁ@%‘lx GS:%MT%& Tial, SFICh ﬁa?l{é%ﬁ h:gﬁ% slélg:ar]? ‘E‘é‘d" agii gtagke If required,

|
honiodglspo;l'tltons cﬁ 81& rnatenbaé méjb?j:rréleqvgq Bpnispteepic ctpinteehhies in order to form the spacers
108 jap phowpr dr jssree dptymor rFEhtdmentshe wiitie ofath® bl $adeds 008 may be selected in
accordple &ith atpitfentslH Qetﬁm%d e arpﬁfpfaglﬁtm@ grol:egs Br iJoxatLr%rdra%'F 49 goarce extension

regi rkih o Bfce a4 2 .
o @Sq;’g tgoo?ﬁ%&mé P 8L E5 i sl bemriason proces
{06 8\/% °R g S e Ry bizgomiseplinhprocess 109, when

r equgiet mlafﬁ‘ﬁt% offfet 1§ thetgate F’quqoéﬁ/\loﬁgnaypae 0eesa 8t a IEls@Ee on the basis of other
s:dc'mi!@mccm thg nteh &e sebit katBy Lklinkh aMidhG aﬂcDJoﬁF@éi-eér&h@ LGQAL bé }aﬁncd in the

embditieh o) Sl (AL didehnlANE r:mgl%txmqgroéegel 09 n}%{l %ergrmea e gng basis of the

é,@y rlaelsolatlon struc
Zp:m (ﬁ %\%vp%r&é n&ﬁ | sorTor‘fme € drgip3nd e GepfelfS dpm P igelcpsin giptgmay evon
ong: %Twm‘é@iu&ml% SRRt B PRI ESUbS BN BAEodEh o thp lenigrallided Yortions 106

may e Risbeetths besd df he prrgalina teeglaBQlovideDiy @R Sody FReh e®f t er S or

prior to the formation of the isolation trenches
reqU|red

[ rrﬁigﬁf@'i@&h%t1£ﬁﬁﬁ€$§§%§he@¥mon§u£§ Fiiv:ocg ET(% Wz‘g £| &arldxaﬂfntatmn process

llldugn \\Qlcga t atol plish 1S3 i o

og \Mgl} plom mxc tslheéies 1éH&|1 ER aiﬁflfbaf’ flpcﬁy@?nd g Bike, Naxlhe introduced into the
layer: I%S‘rmh g{l ﬁ!ﬁ&pﬂq«}eaqoéqe]ltgpoW@ql davingo gepeafiad dext 1a14 @ns koayi@fe tkQBesence of
the ligh ytotyie segienip dhe dhadr ank REr@RQEROMINAX bd@&rﬁe@ Bs @é?lde/s @& a portion of the body

regiod @70 Fot b:QRple fda}bl)rm%%dbe Qr){)latxtpc? of &P (Bz?!;Is of g&cxﬁed process parameters, wherein

E | ectrode naterja
respe@ipep Mmta% dcgg e{ﬁy va uc mé)a rea%lhrl tbehcsﬁglyhedb@ the basis of simulation

I con,
“a"““g“"“y M PIE e baﬁ‘ fr?é“ﬁ%é?fgenafﬂwr|rheesr@<afﬁym®mwlugw1=or example, a

°°:‘:eb‘fﬂé§’s‘1§|c€b@h@ms caterod apond He@e%i 1l i ORayh Qe 5SS %ﬁymxfmately L >< 10’9
107 aldnek@af signae vlﬂestxﬁh@ B e RhiAl ol tfﬂf)ﬁﬁes LLern
il B0 G LR SE 900 OO | LAl e GUERe e s
- %u es o TR A Séu & 18] dPRYERe 1 ansihigd pprsopriate, the
i) 'f’ LIPS himois PRt in @earliRernufagtivas gfdesiotin®p@®EsSo forming the
gate GII‘@'BdW? Gryeeby osoreaiding th@d@ﬁtfa@:fﬁm‘ipkc)és depasiatbonghd Morine, throughout the
body rﬁé’f}‘gs rﬂogzgm?ﬁtvﬁid f?n’tmgftﬂ&nmﬁsvm%ball &0?5 prghQ ﬁlltha%rmmonductor Q}r’cr 103,
the im tatd (v] l
sosira QI DRSARA B bl Bkl i i s 2 s e mappre e e
ﬁ °°“é"'““f“f?“ oPdPErr 'f*'(‘f“P‘B’F [eoriseah she aqepective Gight atgmic species
may b"sxﬂﬁmratep ﬁm‘g & PreePltaxfapigre il piogess, ehdsodilayerttSor agonibtthdieoOhay be formed
the of fset spacers 108 nay be selected in 15
accordance with requirenents as demanded by an
i npl antation process for formng drain and source
extensi on regions, mhereln a correspondi ng
i npl antati on process nay be performed prior to the
pre-anor phi zati on process 109 or after the process
109. It should be appreciated that the
pre-anor phi zation i nplant process 109, when requiring
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may take place on the basis of the crystalline

te ate provided by the body region 107. 25 Figure |Ib
‘Ngéﬁgﬁﬁ?WEally illustrates the sem conductor dR&T/E82000007559

during a further inplantation process | | 1 during

which a [ight atom c species 11113, such as carbon,

fluorine and the like, nmay be introduced into the

| ayer 103 with an appropriate concentrati on and down

to a specified depth I | 1A so as to ensure the
on tigrtegericeiiaail grovie ctlingh®, intvbigh ¢ cepweidag ampunt dfeaterailvprgnehd the like
may®0 Gt RGLBRS setilid phade OF hecpfiiampomRsowel | as in a

portion of the body region 107. For exanple car bon

i s of oce

pa rFé%et i S ngxemwﬁ:él'y éi?uﬁtra.?é &F éeérﬁcé:&?uc\/ é i ai%\ er ada%ng%d manufacturing
stagg nidere ﬁ@rdgycwlép oey °qmyserf§a‘t§}“l’%ﬂ%a“é §‘t% [EFEep regians He. which may be
defidza 8y & apfrogiariyhat tgpant cgadrtaioa tniv@iRE 2 Wrtyos dhpant brax Pailptcaliopen@depending

on t@%e%?l@anggg}@%é‘nﬁﬁ b PR @Jnsﬁtm 18 Pse&‘t}ofi&cgﬂu deRtiRed cie[!nﬁm dcFkdance with
conce tratl f .carbon a cent

dcv:ce regp ram%nﬁ; ﬁs Ere'hou[s y cxpl wed tge drain an ourcg SXICNSION regEl ns &2 mz1y, in other

rang rom appr oxi mat

""’S%a“refgb"d“'l‘e“&i °1 B2erd gty %‘?rf?“’ aSi"‘ﬁi“F”él?" {Ppfagadonn ) agf Sy, fn some
embpdmengsl aleb $eofornfefl woritnée inhatpnetidnenrocess [Tlisfor dirpdpeing the light atomic species
11180 dbreepthding WoER Bow HRERE alahigeh@Wn GRBE @Aty @t in0Basf offset of the

subs@&ﬂzﬁl? ?ﬂlmgh yreal l§6 %th]rgg'e%t (Qtthg.@ﬁé nggtrgdc 1§4 gg{k%lhng';’)&gto 3 channel region

m'unﬁ@f? ?136 E}r I % tiel,?we{E %xgrlpm{?onr{gﬁh%ﬁg L}p be ﬁpgqug%d Oéx thef %t?ﬁ)‘mnd forming the
extepsiparegira®! 1300 Bip basts of thr mig-peprrired argra i (s may eeéw efehapgeling effocts during a
conéshceaﬂﬁbym;azh&ﬂo:pﬁrmbksdﬂm Grrbite bk irgdiins AL20 Merebys Peddias jncsasedaccuracy in
pos,g(ﬁ]m%%béggn@ngl fluorine, throughout the body region

107. For instance, when form ng a required vert [ cal

dopant profile in the sem conductor |ayer

i rgY'er e i pmepisEaigsenbodimeptspgecralisd h?“h'i?%j‘i”ﬁé}%rt‘f’é’d’c f‘ﬁmfdh’é the basis of
a cor@pqraiot impéniatnp penptsa tThommlcyidrel 1B maxredense kpingtagad] ddeng dogeentration of
the 3RS bdn@AtiGR 1O B 1A rehditi Y HohEreGQNME B 458 fric ah&r@ﬂﬂﬁ&ﬁtly graded dopant

gradkellt olé %{&I rt@l%t'lo“@ fom %g{vgﬁ Glta %xtentngxe reglgx’ﬁ‘ﬂ% tw\11¥!:?arL lnggxl;ely% vﬁth fespect to

S
B%)ngﬂn b°r7d‘8‘é gqg hfgwgﬁn {1ﬁeanfl gvg gmfoqu %?grc%lre 181?9tsfﬂbﬁa be formed, The halo
regiqnhéi—?e@zfy Wym}g@ of B gy of welytabisdeg/ inplaguyn rec:pes which may also include a
tiltedi@PlakIBDA O r HATE Bib Dre@s3ed daganii@sdeSratin vep bil@x hegategleowdil 104. It should be

appé&céamag ul%ém mmmxm Ehbo@mER, 1 Wgalaagm@e@pun feor Qim&%g @B1ight atomic
specaes 5"101 :c Ingr bgﬁerforme% k’t I?he res ecklve 1mglfmrgat:o£ gf(ﬁsscs gr ccHnmg % ?a!o reglons 13

‘he "ep
and fig cxpRENEEIOES] 1Py Tpr ippster e G PESTEITEE R roedpr L eher e alo
impld@@ion nn gheflusit dfer diffdva nided!! mpmufadoty hagy fovglirggehanced flexibility in
desidii Qe bBQAI ploME 6€thd QbhcdiBYioR ONMLt S8mik BFPECT 114 FAF Abthac@NEa reduced

overlsn'lg %R %u: eb)é&ye xlg? !)no Rn 1?@5:%@8 Jo;l\‘gspormg g;;lcemg%mgu(? of ggrf:&s&etgmlgxss may be

provNSx{ VE) todgepigzﬁ\ant%% éllplh%rgu etalaﬁg%{hgg%geég %O{;{[&I rg%:ﬁct Ifohtge gate electrode
104.t Phseishyfatomicampadios f b maygloe Seisfoars! By t tra-denizgrrapeics gipce Hiromesponding
atomis Snay Bdt pODBIgE chrrieOtraps SPOC Hiffisgal ngh@ifitrh rathir (BRGE hl@neeorWbiakvrs, as is the
case @(ﬁyt.hrﬁigrd A H'sﬁe%igge Qhish m@%o%&\(dhwm F@t%p‘eaélsrlﬁgm theh% ective band gap,
drai n and source extension regions 112 may, |n ot er
illustrative enbodi ments, be formed prior to
pr &iggrrd A prireraesy i ‘a\‘ﬁfea‘t“i°6‘i‘ﬁ’°‘1‘(f§‘”%ﬁ1’8° Wﬂhﬂﬁ*ﬂg@ﬁ%’ mpgufacturing
stagee (Tho tinsiemrt 190 mal @apiie inftos sied a gddvel siaer ftisguk A famtedbn edpwalls of the
gate PERGESID4, [ Whkred @k spaBir ERAGUG i1 MOMAYREmrsghit 0 Bh @G viGREHhRSelements such

as thl.', Lﬁarg ’Q‘lfpﬁg ngﬁif gggglynigoludnxﬁgﬁﬁﬁ&alaéé@géoggger herem a ld of the spacer
s CUAATATA Y G b 20 AP B GG fo e BelioE gt e i oo

gate electrode 104, i.e., with respect to a channe
region inmediately |ocated bel ow the gate insulation
| ayer 105, may be required. On the other hand, formng
the extension regions 112 on the basis of t he

pre- anor phi zed areas 106 ndy reduce any channeling
effects during a 15 correspondi ng i npl antati on process
for formng the regions 112, thereby providing

i ncreased accuracy in positioning the regions 112.
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gradi ent of PN junctions fornmed between the extension
regions 112, which are inversely doped with respect to
H88R7r egi on 107 and the hal 0 region 113, BEHUS2@p007559

drain and source regions still to be forned. The halo
regions 113 may be fornmed on the basis of
wel | -established inplantation recipes, which may al so
include a tilted inplantation to provide the
i ncreased dopant concentration well below the gate

sougk egofis0de whiddmayl He faheldndhelbesi2 spippreaioap@dcksd ihat i) shbild be appreciated

tha Sk PRocksh | iésntagz ﬂ&:iu&eea pﬂmﬂ@dﬂf b Rsionk ‘RQES %@J&Jn@l%tﬁ%t dp@3r clement 114A may be
fon%’focégéusescq%cntly a fi fsl [a dtatlo]p sga? n’t\ah %e cargels} ouiil ancm“ugsequexﬂly tLe second spacer

eleaphl 1§ﬁf“é!f ?eOfﬂmﬁi' FSH@%?Q &y fepnd aéﬂ‘aﬂﬁf*?fgmph@ "H’ﬁ‘l iBusiio phgdiments, more
spage] Slem@n@r ¢ heslesch@ndingnt maydie opsoptil2 for Bonting A raprcidp ladwe and vertical
dopbrffPuddilaibh PAHPERLEES ank kdurcdBiohenper formed after the .
halo inplantation on the basis of a different

sidfmall spacer el enent, thereby providing enhanc

| exIDPIFE YoPHe b Sy e fymehean IR eriart W‘bﬂﬂ\”@“&fﬁ%ﬁ% including the
deppsifivn @ﬁ{nraagfpwreépacqrqWalawgm@ilgge@m silidon Bioxifppnd the like, wherein, if
reqiifRét @HAC®, thé fipader AGHO e otk MinaPmMirbnmiyhe: RO, aGhRBuently an
amsl%m' eRh grgéksrn?ag be ﬁrfgzgzrc& \%%chin q{c Qﬁwﬁigﬁgﬁgcr Q‘I:u%qg Qlttheg;trucmrc 114, During

i ncr eased kne

the res elctwe tpmf:essb %eqfic:f 31? ﬁeé)oy on an tch ;r)]araﬁrbetegs mﬁy%g F%Jé%ngae?y selected so as to
°b‘%"f & EUITRA PRFOF st thi “F“Pi‘é“gg%ff"@ detingcthy g @t mpE4mpiapppgion stops of the
prodessghit. afienthccospltined tklibBamaipn atos®s b, wefrewrad d@aig8oc@ss may be
perfa@fad choPden & a‘é@@ﬁ|tﬁsdo§inn§)@cxgshi@fu§r%rtﬁee§&m| E}bns 812008 thdB¥p drain and
soux@gieﬁtgxﬁ 1t @{ \gﬁl a(; %{erhlalg egloﬁsafﬁ gcp&jté R%lt gbrtuc %é:?sr\t[;ﬂ)%gr!s&& during the

an as acce
resp]a%?/e PSR BFSTe &18 5Lg:ﬁt?lp 1§lbfeﬂo§3§1ze%?a& HOETT'EV tE: dﬁs@%tﬁ%mcw@tpiyzed while
durigh flfetro-Fesaiizatiop vedosss.\iespiptive @iblecati@spéets inve bbaretleymphe vigBity of the
boukda@UreBvetrdihs beﬁﬂﬁ'tei @d lteYsubstahdibil LabPRzdt HEiHE MVEGRBEE Glehding on the
chaxg&éﬂs&e 011@9 allm@ai q:rofcé&[ute hz? Ecﬁgg\é@é?&eg dﬁ?ﬁ:ﬁb&f chtr‘(é'lﬁdpm and® toﬁgxg ‘nen-doping

StO

wont{ e B ey PR RHO I PR ¥ BF 0N S ReRaF s, modi
the f"Fﬁég“’“@ af e é‘?i’é‘%ﬁ Visehemaygasult jhe rediced pivdifpacd hegipragietthargy providing
mord febnayecpd G IsragientOMNEheON [D¢t@ns 116l isdtheCillgskratBP a6i@kiments, highly advanced
annédl BERRES nBYGD used@SsubNg SPRAGEES o ilaéé?‘aam{-le;lﬂlﬁhm&gss% pllnyh pulses of short

duralt %‘:FL%%Q&& ?aqullﬁa L0 erect%& & expca%p su.rflace d:o LOnS i arder {] heat \k/r;ﬁe correspondmo

e B e e LR . s o
diffysiop fsisigiitrgnibyfreddesd guede i shom fdatiog ofND 2@ BTk 2BBOVpulses. On the other hand,
an ePCIEMUS2 B0 007 B5Obe ;ﬁﬂiﬂﬁl&ﬁ)nrtﬁ'gjaﬁm ateal BeatoVthid &R lcﬂ:ﬁymlb@s i the range
of a rgxnrmte%r gbO%BO"Eh!@ ngéﬁ‘ 'dcﬁ:algfdx 1041 gBJ( @nglglll:li!‘ cgrﬂl RLRAS ?SShde the crystalline
s Sm}g d lg gere0|ate t ha pro ess may
cfﬂﬁé S Rb I (a i npl antati on steps wherein the
rust spacer elenent 114A nmay be fornmed and
subsegue ’ihbyatigallf ilfutatch 6 beatidoadul©MNdeSitL D0 MBYRIR: Gahbdd@thnufacturing

stagdd UARCI' fan Qonﬁyu:@&ﬁg '&fe‘ QLAVY d@s&%e@ SHED gro(?t:&a & ﬁcv:c@ h @%H&nsgs]r‘lﬁgcctwc areas

119 %a:ycrcasﬁd dlgoﬁatlxon d{;fo cts whlc ma exte dsﬁ'om the o%rgggéonég'zt l!gglg fxtcns:gn regions 112

Fative nent's,
200/e8| REFETRL G I fou8e gions blﬁadfe«rndw ehherhyobies éﬁpﬁfdpﬂ’f?bap@‘“dmg an
increpagd legiagapatngr thaee P@B@E@bumflhﬁmehﬁbOdam:oﬂ @07 hCRlpreviously explained.
Mord:@ef}ﬁmteasﬁﬂﬁtﬁt&iﬁtof At @BnsT108 mh 8168 @R nell-@phg ﬂ@l@iat&@ib‘gp@ﬁes 1118, thereby

cnha[xc@x%l t@%cé{)}éﬁaka&pg 1§ P@\ﬁ&@l ﬁts{}lxgsg& %Sao%é’ ax%ytrusﬁ descnbnﬁw:th reference to

Flm’ng H?SIS of WF recl pes inc
B e polrt BB d H“"ép“ﬁ?‘%sﬁ?u %ﬁeé’eeé‘ﬂ‘é‘@e'f‘e Frepeeive BY Jundippsy) L ifgmay have a

mmsrffPliﬂefmﬁ -t gl corgprtpiagrprdilosticde trgrraodifisd diffiui@, behavior caused by the
wherein, if 10 required, prior to the spacer
material, the respective liner nmaterial nmay be forned,
and subsequently an ani sotropic etch process maybe
performed to obtain the |nd|V|duaI spacer el enents of
the structure 114. During ?the respective process
sequence, the deposition and etch paraneters nay be
appropriately selected so as to obtain the required
spacer wi dth and thus masking effect during the one or
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respecti ve anneal process, the substantially

anor phi zed areas 106 may be substantially
‘N?ém5ﬁ9@wélllzed while during the re-crystal PEHHBIGH007559

process, respective dislocation defects nay be created

in the vicinity of the boundary between the

crystalline and the substantially anorphized regions.

Mor eover, depending on the 20 characteristics of the

anneal procedure, a certain degree of diflbsion of the
preglopailitie namcbpaf lighawneipdRPing. A3LoMSuSRE GleSs og,er;c,q,; 3 the transistor
11078y ath@KEor 91';:1@&? chaygg @z{n@dr@ J fh@fc%ﬁa%% §r¥18 trm];sﬁt%r ane electrons for a P~channel
trallélstl]p% ?ccuml}{a{u yg in the tﬁg rra%clmn ? glgwi;? Sé.gﬁlﬁﬁ?ﬁgly lie%lg?ﬂ d[ue forhegincreased lenkage rate
proyidif b & regigte- ldﬁ’ F‘F’B"é’}géfi? ngt-dop e lighopemit ecitsbiBe by

providing nore pronounced dopant gradients at the PN

| an &Iofe@?ﬁ, theldﬁw&oﬁit@ éﬂa!rr1 kd{"tﬁ(;r rc@'ﬁdn\éf.ereﬁmpéjh%@;h&g% Q%grm Y7 fchrmed in the
ra regi an i 0 0 ordef 16 ch’euo 2
draB AYARGSE g@ﬁﬂ?? diSHe e Ig t% '% m&% cP t \Nﬁd c ?ﬁﬂ[ gt}éissh%fwsxstance of

ne2nne E or | aser annea
SRSt "5 HRF AT BHOBH ‘7e‘ﬁaéfr°g‘é&fisftm?k5}dwlﬁwrmolah er qginpiaasiprsdhercof in the

f"”t' 6f ssposededpiicilee fpditibhalinghel samiornderor tievidead mbhgave formed thereon a
respegive @spendiiagic 18l 1806 8chi oy B¢ Binghiel of Q@@bﬂrgpﬁsic HRAAE such as silicon
mtr’iib Q\rh@pyza}l tﬁ'ptolvﬁgd naiel h?gg m%%gs:lf‘ eg% thQ z%};ge 0 %ﬂrg?mge}ﬁgﬁgga GS 1za Pascol) of

q ee .o usion I s
conp e Sh il B PHE YO P BEPLHMB ¥ Rerit B dps et eion 107, thersy
incrpaging He PPﬁﬁgeﬁEﬂ‘%fe@bﬂmfthh@S o glsptcopamign progiding Rémpodsevetand tensile stress,
respeaively. ygtsajulm@aiapr@:ﬁmeﬂ’al)ét be spekd okpRE 194 § h&ne@&ﬁ'p&;vg@d @ith different

mmhﬁca.&reisrf&&ﬁfﬁﬁﬂl ty s 'bhtr&ﬁﬂ&?[ @td%@c? ml fle LJ&@c Eo@ gredewge 100. For example,
wheﬂpﬂgl:c%! @tPeChXMPQQns§ rVYhé 111 ey l'teﬁ)%vn \glthehx %ﬁgprlcsgv:ystrcss, while a

i cant
high *fnrs'ifcg gﬁ? e b§ a%ﬂj E)%‘t'}ﬁﬁ {hF HT‘F‘V‘“r‘é‘?:'@?ffﬁefgiﬁ" Ghaqnplgqg:pse;tor drrespective of the
typesd faniatel: eha Inpryddping ligit plamaspdcie] ISB miag DO EHad0 s S@Min&abd@0n order to
incréate ;durktinlifiBge, #EMNGRMiARNMIAGE WE HEEng v2lAG et fdA‘E(;tﬁl.rprv Iaﬁtransmters

conpl eti on of the above-descri bed anneal process,

dewwgneer% cof §e% resgectlve areas 1 19 of
i ncr eased dis “mét”? i MIAT LEPetveiRP R YL BspresaY infvprgipg will now be

descyibrd "b’B‘H?deltaég'p AHicH §F1 Happistpra i inssepseignation eabgieamerdibg B (BSprovision of
a noa'nwr@ﬂ"’mh@md@ﬁmedﬁ‘@ Ha peRidedSO LI oGty BB RASurkd R 25 to significantly enhance
Win@@cf@ E‘antut&ﬁdu'ct@icﬁ&;@é as Q(VQJIA l'ing thereof, thereby
providing an increased | eakage path for charge
carriers accumulating in the body region 107, as is
pr gﬁuﬁﬁgf%”é‘feiﬂ“éi”h%f&% 2 SIBFBEFIF devise 200 inglyfinge esKitviconeeh 250L and
& secpfderiegfeaims? SAMOwherip both cdzivdezsDh @ SN0 Rpd@p ragnk ha@Hk an SOX architecture,
Thatad, Msﬁm&ﬁﬁﬁﬂoﬁ&evﬂ:&ﬁ(ﬁ magr h&ﬁr@i@é’a su@ﬁ:@t@@@l‘ Elgh S:.hz?slllcyajn’]&%éugﬂ or any other

appr&p%@cgég‘?er mﬁénal ﬁav@&?&ﬁ«%{ﬁér% %%c!ijmsu?agng[ 1a oyer %9 sucrh é’lS almon dioxide layer

r I OU
R B St o i S B s e e ot iy o
501 ’i"'%‘%rbék? Y }?evdéﬁxpmo]\ tnesis @fPTsspﬁtcli‘SF%Ohw shrzpiees 4304 O haespective SOT regions may
correpoEo WAGEdr clémadts 21@HnY PLOL i€ OB ERNLiad fcQbh @bpfvthlu@ iU ndiQors 210M
and skdod paaslitSt Ednothd fb@ %xloqacdbﬁtﬂ@yelc&lﬁ d%g §c%gn 9%%\/} ki%r cxamp ¢, the transistors

2!0[.29!%;{ r;'r%rquqgsi:nt ﬁ;!han‘%%zlqgnsm%rs \31515 thc trlansistors ZEOL A%ONA may represent P-channel

non-
ms'é%rﬁsgd%éﬁg’é PRSP gOpeT %&t’f ﬂa?rfrﬂa%wsr?é Ok, 28{Hsin ¢ftodirst dek pegion 250L
may fepgsepioy mee of traBiFtorE.i tt'l’ychoimrrg@\f{:amfﬂeem&ypelof @eamdad Wes respect to PN
Junctib® Engaveriig Grha'EHS}nﬂJer A ARG LsSdBE clﬂlﬁgtex% :&Ct”}fhg @ﬁncfl'grds Bue for the transxslors

ZIOI\/P 2:9‘0'?!@#1%' secoLJ &Qéé EEIQJ 250910 qu foql g% agtbf ﬁSéuﬂi’]eg é‘&‘g éeaoud device

reglon PS%WCI'I 9 I Cant re uce
r‘%atyécp BI6% ey Bsf* SPHhes P By Bridt FE! p AéSFUERasEpr and the Like,
may F’Wéveﬁ’ ”’éfﬂ‘itﬂsﬂ’gmlli’cgqqm dogat & ‘S"FEGH egvideld] $nifloanh k@@ Mlpating body
the device 100 may further conprise respective netal
silicide regions 117 formed in the drain and source
regions 115 and in the gate el ectrode 104 in order to
reduce contact and sheet resistance of these areas.
For example, the regions 147 may conprise nickel,
pl ati num cobalt or conbinations thereof in the form
of respective netal silicides. Additionally, the
sem conduct or device 100 may have forned thereon a 10
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i ncreasing the charge carrier mobility of holes and

el ect rons when providing conpressive and tensile
WQePEEEs807 respectivel y. It shoul d be appreci at BETARYH7/007559

the stressed dielectric |ayer 118 may be provided with

different 15 intrinsic stress for different types of

transi stors 110 fornmed on the sem conductor device

100. For exanple, when representing a P-channe

transistor, the layer | 18 may he provided wi th high
polcORflesSbn/ad Sity @sdipeduitished eltagdaivgiutitng Waitheatied IBE Gre H@te region 250L
maP @pRRftlal BdceiteNudnhea to@n@ ek §oh 8 hiodsl ¢h Mﬁ&&ﬁ&&[&h@mﬁ@ for threshold voliage

s:alN?t? Q‘Qﬂ&%l‘ongd’ngﬁ Sil';h%xtea% duc!ed j%s 1§r? l}q%k\a{gie moa rtovnge an oyepa% %fnci:éperfonnance

of %VV%J%Z%B'%B’W rae-eﬂatxégovgf(iﬂnaﬁnﬁw % 8{:/ @anf)tﬁm%raagggcicgte!y low fevel in the first
deviopesmiemz®La j unction | eakage, thereby significantly
reducing the floating body effect for both types of

trangd :éks%[o% 210]'_.2 920W£15'Mr:§f)ﬁr.?tﬂé3@mt an &l éogéﬂ!ie%e %Qong d50r,, 250M may have

soop T T E RN B AUERP Do FHEEY AMRERATI:, oiffprs twte. o
'“"W?Pcﬁm%mew NSRS WP TR e aiizeauipeiis gneclagak depirode 204 and
3 sideeD Eéen grut iare  Niefoied Wer8dn0 Motdbver,dn RgetlOhin gndlshigfrtareas 206, extension
reg@BsQEHt Q:oﬁ*@%‘y & Wc@@orﬂﬁ@éﬂ Eefdsid & a@cs!:c@t@@lok‘f%t é@exes%étu\[@(not shown),

as x@&%!cnl?eg qu? rc#‘epcngz tgﬂl 1fre|:s ri]ct: | Moreodprafp lg:ogy reglon &09 maY be 10¢21§d between the

formance ucto
'e‘:’ﬁff‘aﬁ fram2gd spKe AR 28%“ WrePT"f lﬁ'?tdF‘étfee@o % BRTEBHELIS gre-amorphization
impifeigiion or @GO 2PN elbercinnig te iflisrgive dubidipent elgivons PEGEs Zrd, tha respective
impRRERIR @rotkey100 @ sEleglDbedRM oltBRIRE RanflQérhyded GlciORIhedB siors 2101 and

2 10%5 QfMe L8R tﬁaﬁ%& éixg)gals an %allggt\ﬂs QQ)Laan % x@!y%@ l:ctvgrgé Wa cbrrcspondmg resist

t he.sem conduct or device 200 may conprise
masg gst"r a‘t“espﬁ't?fg PG R RS B PP B B Alhe Fespective drain
a“dé?‘ﬁ“é regiogpi ths s1escAY6 Mkt terbe prboarddftretiniontty ditrantiipes of transistors,
for tnkr@cedn wahddifferaadyperns dparitd i ge dsay@n 120 FBua RS b@on may frequeatly be

use® bl 4 EQFE dib&Xfodﬁ-clLa@}éﬁ*mﬁQor@%eﬁ Q?y }Lakré(fszgrﬁ)fﬂ Aﬁ?ldﬁ@reﬁt%ﬁfusmn behavior
con?»grgcy to g%ypﬁ gtbo%ss ing%laa%g%co chrcb poimbgy r?quméoﬁ P gcrcnt %ﬁlantameon arﬁi amorphiza~-

egl ons
o fitirghe d? ‘heftl’h%é“aaérs?'@“awe%gﬁé’cﬁ"\?@hﬁzcm SERABHion 209 ey be prtormmed

comgtoply der allaegn @B willlie the dgp detide vesid8AS0L @gimen §e maymonty performed for all
wanSiQb RERAN ho sdeb@nlisd REioe b INE L $na? 1O kedintkd28@kodi td RE eansistor

elentelné %tf eyl £& 26099k9'3re31§@§z K%Q Il uL .&@Lm&gk%rg%' Inglaﬁm%}% may be

pe con(il‘ %r aq | S% € Provi

nglé F]laor aoe{” Oém?_ 18& %wmﬁﬁc éX’ ﬁﬁ xsl f@r lﬂflﬂ'lée dlscussed with reference to
Figygsglrdt Sty 1§ thisppimeny pvnererydrofipat ebibhimaphelares|from the corresponding
gatetefeatrvgds 20405 Schindid] Gorbdagently, antS B hdiieSlisR2Miby de22i0 M thER)nsistor may be offsct

fronk @R E‘@&@M‘: cﬂn&h ﬂ:@ﬂl%l E%lBe)LaE'x@QSthesﬂngraﬁanolatzOﬁ p&%“ll)edpep@med on the basis of
ans

xeno%pggrﬁ&uu tgr dny c(fe e, heuvy 1ons wBereirébels_pect:ve )}msl t:on %arzimctcrsflfzr achieving the

vice ‘reg

re‘*“ffﬁfbaémﬁlﬁ"zcioaﬁ%ﬁ“s%w e &ﬁﬁfé‘ﬁ’elﬁ%yw BOISHPE SRR Qi of simulation

calcglgiiges apd/ontresp@tivrenteringntsh Coegpedy, atdgsitBNiegieeipfemprpinzation is obtained within
the @HIGind &R Fk: MEs QU6 i MY nwatihiek 2 tor.ansist or - speci fic
characteristics The same holds true for the

2 5 '{ﬁuresz‘i) S(ihﬁmau]ca:hr Must:%tzeso tl\f{le fefmctﬁ’gigmﬂzig‘g% %g\éa' s{: fﬂe%{{sre Jg-:ﬁléntat:on mask 232

in thg B GPRPIGERS Wil e’ipésgigéﬂeazwwmwﬁlcﬁe%ﬂycsd@ﬁﬁ%ém is, ghe transistor 210M.

Morgreerphy device 0% sohp@s @ asti@plinGtibAModessed 1 O idroducing lght atomic species,

wheffinC FORH-O0RESE ABEiAAE chbde maft @ WRM JsQﬁeeﬁz aRMic Specxes in order to

th incr | eakage in order. t QVi

°°"*S*“°“%F¢>?%§dﬂi9‘ﬂwﬂ°n SRR b R PR 0 RS B o
Spe%ﬁc% Be20% "“7‘)‘%@’7"5%‘@55 bofhéﬁ‘t“?ea?r“"?ﬂ ‘”t?B‘t”6%1?‘%%‘5’&f’fiﬂ’al“thg“*’afef""e““e to the

reduced threshold voltage variation. On the other

hand, the device region 250L may represent a device

area, such as a logic functional block, in which the

requi renents for threshold vol tage stablllty are | ess

pronounced, whereas a reduded junction | eakage may

provi de an overall enhanced performance of the device

200, since the static power consunption nay be

mai ntained at a noderately low level in the first 5
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iIIustrative enbodi nents, the transistors 210, 220 nmay
in this nanufacturlng stage a gate el ectrode 204

‘Vgﬁﬁnﬂéaﬁ75|demall spacer structure 214 for medP¢HEPRYH067559

Moreover, in respective drain and source areas 206,

extension regions (not shown) may still have been

formed on the basis of a respective offset spacer

structure (not shown), as is also described with

reference to Figures |la-1c. Mreover, a body region
progdge7! Liva{habie abimesitte dnvietim errabdies, swiespestid aerdy, aianbemdily established
on GObHSIE 6f (RS RiSc-spEic rdDERRMETy mdahtf HAMIRDE 20df0 cyBYmel@tion. Consequently,
the \S,Mp%%lﬁq%hgtoﬁno%gnegWhgpéazbgﬂ Iersze &%Lc@@tvﬁtﬁ !x R:@uu@ﬁ 90%§e§§atlon down

09, tive

to ar_:,pacs gg"“t‘g Of%ﬁr to oﬁtém rthg 65ér&<f nvoeaselqéfl alﬁ;ﬁﬁf %lﬁlerg??r 6?.?13&'8?&8 @gsagncuons, as is
pregigyglyjesplainstl. ofar F’iPé‘PS? thrargeaT elomayrre dq5ierddfq mogition thpssipettipg atomic species
witliiy he SqtireSkigh ofBe sth@orilicin iy S RO & the kBtimern cbncAkivh muhbel pBsitioned at any
reqifel) @dpthl 45 S iRlaMeSnoH G Rl ASusled &k LRRSI. 8 @S 1220L and

220M may be covered by a correspondlng reS|st mask

231. A correspondi ng process strategy may

advEiBta getrhenaiiritn llt“ﬁ@ e ErE g %ﬂ“ﬂ% hé"%s‘a@&ft‘ﬁt%mcss 216 on the
basig ol pnaprepprikie Ottt crsk Bl endh b3y fives de gasisRO6 10t 1 M weild @vering the
tranfi@oP @EALOLIVRA  hirdnf Gfeexﬂﬁllnyatlfuoﬁlét feretlicldve a@ak: sbtPREBr @k deep drain and

souxtcg ﬂ:gt%hssrﬂagrb% implrjn%ﬁ :ﬁt@ %%Oﬁ Ux?ihé asxg Q?wgf Jsiaﬁ{sﬁe:atlmsi n&%on rcc:pcs {d

q be us e For _exa

shou d be ﬁp?remated t.t(mlt a oqgésp%mﬁ § é)aessa §qu§nc&aﬁ 5§7%\8‘l 18 glﬁlg'ﬁ% aT26 fnay have atready been
Wﬁﬁﬁ ﬁ’él‘m't*"fs‘aﬁ§i’-‘§{ S1O8L ifsh &R raestivi g Rsssas elnibf ndiireefily adapied to the

respeletive eamgndr tehied. flu glliomhebeftadinets, aspenpa@tyeithots@d. Naed rysp@uve processes shown

in FQE&F@Q& S m%uglpeﬁ&m@df &%ﬁl&aﬁeouﬁﬁﬁF @abﬁ’trﬁ@i&&l tl?gler TR Lk eRice regions

25()5:4i {St)ﬁr t%gl i, u]”Rrax%Elfo%tﬂﬂ?{‘ 22@918%13 TG lelz%?lhmgyl boezncovsr’etrcrd%y%%yreﬂst mask 232,

t her ustrative e
“’h'BrﬂE °5‘H%‘f“ﬁﬂ?“2%\%‘°%ﬁ‘n2’oﬁ‘ﬁf’%r?f SPPGH© BTGRP EPrisEY Aok frager to commonly
proGémthayit the fapectivc lightragngd Stcar.svher thi perrettaelife] imsthntafien paencters may be

applof@htcOfdr 20 kyp@Iof NMAYsisRE. CIHANMD BbnyidPRiIAOhIVEGoftola @Ak Ifor the amorphization
imptaﬁtgtn)ﬁ |2§S; GfrhmglLyeﬂ@@xrarﬁ EJ.JlC:{]SO’EFDGeIm§l§TQIngIg2 ]%%Ya%/ %cepcrrt%zgrleg gl? QMS of the mask

or ne ransi st or
203 Rk SPGB FrEd B e e r BT SRR PSB! ni nec.
t he pre-anorphization inplantation 209 nmay be
per koniee dlupﬁilﬁreﬂbﬁd!ﬁlhﬁ forsepmticons pEvithbig dspaee fmay be repeated for the
tranS SO U 2€0n ke ccﬁzﬁﬂe’hesn Jt % pxlo!':}.@stza@ %erglh §1€ H:§[§§tdre WhikiBlors 2101, 210M may

be cg\eet‘eg II’:>§ :’Qgpgctwg lmgrf_xtgt% S‘a?ks alﬁrespécuve of {l{e ﬁrocess stllateogﬁ u?rgg agterr}Errmng respective

an | ncreased
g B BB STRIR G PE B PGORIDEIM.S2BE i P A
be pefIREdere s yilizeaperbizgd optim grddity o ek itondaefsde the raistbh e
transi stor may be offset fromthe respective channe

r egll‘ Q.Qaszd s&Q&:at@%@ms@mes t.hb @evkc%ﬂ@%%lc%ie%ggof%)ées WCtive anneal process,

ernmani u

th%{nh for cﬁnvgm%cc rcsgcctwc J;s‘?ocatﬁn d%fect reétonil %I% rt&ﬂrxgrﬁ;t gi% H’ﬁ pr&,y amorphization
'mp'ﬁ’é{?‘ﬁﬁ%‘ig’é‘ff‘s%?"d‘rm e P01 10 OV sl Mo <hrdet g Hie 2aditiew) ncorporation
of the flifle atbmid epwmied, orciasdeben @dreghepivddeftyredins T10adh tha/transistors 210M including
at 188 bl 8B el E!Bx%lcl@%ﬂcssm@f pr&rﬁd%&:ﬁﬁda&f} cm‘ﬁﬁ!c@ H.\Inéiit)h RRAges compared
to th@li]qucgtl{ve %@o? ﬁe%%ns\ﬁ%} %)%peq;alnsm?or fg)L nse e rysp?cﬁchranszsgorsdsz may

IZ&IOHISO alne

S e R S fhﬁ*i"éra‘fftﬂt‘ PG fogsatic RAM
areag-jimywirigh atiighgiereitlivebd!d yoltide Imawhingib exguitetie Tioem iahnidaret aficompatibility
with@ewkeRidnal Q0! svhibdiesdorfatfab @ Eendiddftluafitdatite® MayBeSKaimt3wdd whilk nevertheless a

mgnf-ﬁ“ Qa@nl gdhﬁrﬁémern?gll @&u&%gélcmiy%c%ﬂ%é ello t@tthcl Sﬂé&d @oatmg body effcets in

rilo econ

sens 1Ffea ﬁ:gnlces eas sifcﬁ\ﬁnc r o? %{{))\E/rlg rf\?ortfoHer trNLs:stor g’mﬁﬁ;ﬁ)n? lé,]r;lhéa Xr?ﬁ)oél e”aOM ie, the
to an |nplantat|on process 211 for |ntrodu0|ng I'i ght
atom c species, wherein, in one illustrative

enbodi nent, carbon may be used as the |ight atom c
species in order to correspondingly nodify the
junction | eakage during the formation of respective PN
junctions. Regarding the 40 specifics of the

i npl antati on process 211, the sanme criteria apply as
previ ously expl ai ned with reference to the hl WO
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5 previously expl ai ned. For exanple, the process 211
e designed to position the respective atomc

Wgﬁé@ (8% within the entire depth of the sem cBREYS087/007559

| ayer 203 or the maxi num concentration may be

positioned at any required depth, as is for instance

shown and di scussed with reference to Figure |b.

Figure 2c schematically illustrates the device 200

during a further inplantation process 216 on the 10
dinjgasiqng Inghe gppegtivp FEpiFprayidth dirediars. masthe pB88ed qpfpasdd ipragpventional devices
proeidipp Substtuigilyt tha mgie ptrdirdanzd Gloge Bd AideVihliréne nB@ME kiaN G teB@ed duc (o the

deckdh AR EIsBIO Sted 20ie QM ZWIh Hg dg\m:@ relgr&pbm qt zl.hQLnd @Al@r be appreciated
tha!: gﬁlot[ ﬁsgtesgc!:\a!'n\{ne F sd OP ?{){he %prreesl;cpon né Ciec ?ue ?c{r mcrc?sm rtl%' legbage currents may be

gource r eqgl o
sonfigEo (8 SIS 24Ut |Fy LESTRORY M8 P e Hﬁ!"ﬁﬁt’fdﬂkﬁﬁﬁ "‘f’é’&‘f‘ b@gc.orvptatmg a light
atoylsopdeyys ey bpprfemied bie the thhsipt of ahecame ewpendiangespr @oeiesly described with
rofSEERLE PigBresAS- 16 MMM, {h8) ik rghebtiBSof AR 126 al0BY: spA¥EnR ok RAGYned at a different

phalgeec%ﬁpar&etg tvngt r@:ﬁoutnq£ Fltg!ﬂ'gs iarzﬁn%r%} ﬁ f&% 8g,l,‘ht atﬁ‘%glﬁqe%er&y be introduced

|M0§e esp ctlve rocess have to Se I VI
i)eplca uclort ﬁlgr %% aﬁ, aé' 56 C?xain\l}féct\fr}néﬁ§$ ?%?ﬂ)lf Wé éo th%/ Wrmatlon of the gate
clegtipge 204. 4y, iwplpereivrieitigues, agtagrl gwivushyiawt gd ths dlednaybhesed. In other
castsep Bht htviBic BIc0COSH @S IBHPMAted HyNhel @it @51 @ar Bhd@haldd of the sidewall
spaR@LfuOi BB, Slid b LADSASI e frOlce B! TARST Stor type in

the respective device regions 50L, 250M that is,

the transistors 210L, 220L in the region 250L may be

cov &F BESHyhe peser igntien Brerides paphanced fepinisunfor redping Wipfloating body effect
in afhyagqed PGL tonss R L0k}t aPRONbrBlighbhe réxpase B itcarpérki@l in a portion of the drain and
soulcBPlzianitaal the Bod) kRHR HSordet 1o thﬂea@tﬁ’@&on&@&ﬁ@xmmcy leal@éeov}fhg €ont atomic

spe£ Qe\[flﬁéhnn "il&gat[vgégo%fﬂn!&n}ésecolnbr%hst cal%gno(mﬂgormp may Eeshco?ﬁrated egtgney appropriate

S|C)Oﬂdb q t1on paraneters nmay

eSS EPEY TPehtst R PYHELPBTS Y BHEY ST Emhpieh s eplacialsrowan
and dhe ik, ydprain the ﬁgpeﬁw pregbesopakrpkigrs ey ke dongrollpdyw as to obtain the required increase
of janrtunpdakagat inGbime iliphias batcli@Bn @8 .corfda@h @My incrdalttof flih@iof leakage may be

seIe&M!y%QuH&iQn 4 Jmlc%tu%r laQfke %@re%r 1%:19&%5 ngcgﬁgas %t ‘Ltrfnﬁghly sensitive (o

duegic())%lla-vrcﬁtaggs f)%%uons F3] gmf' %aﬂtereéruénsdrx)reg?rixdy énotfn 1 RIP gattoF SR, b§taf)l'i)cé/ed while in
R SR SR L AU o A Fwngw@ewe@taasd fn this way, a
signife@V ingus/kyentd efgior dvire@tparfagmalve af epbattiechrédetiob field ndbbe achieved, while a
hig d‘e@ﬁ&dfﬁ&rﬂfaﬁbalﬁ?@l&; cﬁ&%nﬁft&ﬁﬁqumlhewzx@ﬁm&f Ftula‘ﬁmQFeoﬁr@s%§iy existing

evfgg'&mgﬁé'{?o@ %ec; Qﬁ dgv%gﬂl%get aln\é%aﬁﬁceﬂ%%o ce wz ﬂé%a%dt to%}:llé:r appm@%mw under

mﬁw @vere resEec Ive | I
T BEPREARTS EmBrtheeniiFee é@éﬁ T%“EF@QV ‘tfg‘é‘d’f b flgatipe body effect.
form ng respective drain and source regions in all of
t heTi: patisilabénbEmadsilisclo? foye a2:lilirati MY, skt iRRRLOPAY RinBdified and

pracBéil e@h ﬁﬂé&%@ﬁ&{m@éﬁl m%er@%&&ﬁﬂ@%o&@q&:ﬁa Qr[bﬁtzc‘gr@lh;!wliné Qhe beneﬁt of the
ortions and respective

teac%l:n]gs mi,méln Slﬂg rgxr gle tbpr'ecess steé>s éra%tsrgxhaeb% t macy lfal pcrform (P in a dlfferent order.
Furthqopqg op Jmitiopypge 'd@vﬁlea%é’ Dodraif pleorHgion engsH @t hegsp W ider than as
describgimihrt £lyims batave dl is reobessident tighaianiculiGmb@ione s diseretsbove may be
alterﬁcﬁsp&&hf‘ dd€andlia8 | shatatiand @l G&E:dér&givﬁiﬂﬁ t[%lsgopﬁtaﬂfm&ﬁgof the invention,
Accgrﬁzgﬂ] ?mQEtﬁm QJEB& H@él&@gb sgtr}‘orth lmﬂL ﬁﬂ?ﬂ? OQJ] 209 are shown
ransi stors 210L, 21 reover, due to

the addltlonal |ncorporat|on of the l'i ght at omi ¢

speci es, such as carbon, the respective defect regions

219A in the transistors 210Mincluding at | east

partially the additional atom c species may provide

significantly enhanced junction | eakages conpared 35

to the respective defect regions 219 in the transistor

210L. Consequently, the respective transistors 210M

may exhibit a significantly reduced threshold

vari ation, thereby making these transistors

appropriate for static RAM_ areas, in which a high

degree of threshold voltag@ natchlng IS required.

Thus, a high degree of conpatibility wth

conventional SO strategi es for advanced sem conduct or

devi ces may be maintai ned while nevertheless a



decreased hysteresis effect of the transistors 210Min
the device region 250M It should further be
appreci ated that, although not shown in Figure 2d,
t he correspondi ng technique for increasing the | eakage
currents may be 5 apm|§ihﬁ¢¥mT€%tranS|stors 220M
Furt hernore, the sel ect Aﬂﬁ se of |eakage

WHATE LS CoAdNIEEy i ncorporating a |light atomc species may-
be perforned on the basis of the sane process
strategies as previously described wwth reference to
Fl.gur e metholl,gomphising:i s, the incorporation of the Iight
aﬁe?fggxﬁlg% Q?% ﬁ rt;mé(atigs hrg%’%:{tﬁ{ogegocgsts e@l | f e ent lze a?least drain
ex an‘pl a&d spivee hriegphutf aatS@htmnmmd*omed abyve kaemln%femﬂ& cadprising a gate
into t ] duct.or, | ayer 203 at an early
nanufd%%ﬂ?&%gﬁggm;£“n$%%§¥%1y grlor to the fornmation
ofrotitieg gavreddingdtauicspaies 204B) anidhiyain armlpbmé ahasom%) and at least

tech I h
my. ey P PhIG S 1SR Ial SERARRR 1R frpBaiaf tstone of
may becarhon end Bucarine dntbyaid mst{mttaﬂye&solﬂalzedi dpain 2 stocd dreas;

aI o) %E‘%@r. dgﬁﬁmgi{gg}é‘@ klelrzlig?ﬁe F?aﬁct?i tu%"gd %%‘éffbe %ieaig‘ (106) by

r esul timpiapengoerge mord depam speoigs;pndvi des an enhanced

t
R il SR A 080 R L5 i
at oni dndysed pregal danage oy s diriednd souscepegivtsdhl Hil 1§ eaxd non-doping
drain qdifto sSANS ¢ 167 Glodfiie A thd dEed Y ed GL{%}T\ 'shig BolPhrea (107)
to increase corr spon ing Junctlon

- |ight inegarclrais ged passce rgipusi{1i LilF) ufscrmatamverpiantatzon depth of said
embodi J¥RRGSing GWHRct R9&s 8ah APk a{ﬁa[ntzftlloh' Q{E?lp&‘ saidQifail? gnd source regions.
i ncor porated at any appropri acturing
by-a respective inplantation process or by any other

122 ChNiThe §fethodUsHLIAR, EReRN MrmMzWd draid il tsgl?rc%'ré%?ons (112, 115)
wherein the respective process paraneters

further comprigts| Berfasmings 2t bale pimplantatine Rreeged (B afteremﬁvrmgoswd pre-
amorp}ﬁ:z!df'&{ lnﬂﬂaﬂtﬁﬁkgﬂ&essl NOSPMRA Whbat &R hoteddH Wg ogb iR CI%S (111B) is

he correspon crease of junction [eakage
pr""’d"g@ﬂ%"ctf’ls'ﬂ‘}ép °HFEJ@‘}§2%H§’6‘PF‘??€5& (8% conduct or devi ce,
: wherein, .for instance in device areas that are h|ghly
ensitive to, threshol d vol tage vari ations,

| i gni 16 JIEhOR & G on fstheremprising ateking 2 peopd 99 it@pgstor (210L)
formed metssxda.ﬁlsut@we(dm )vygmo} & providiag @alﬁﬂ ntx@@:ﬁn@e.ﬁ&hfc' s\ﬁ@c:ge%ﬁ 8% 21 in

4 s@l' &as, a Z?g‘%{ g stati ¢ | eakage current
sai H”H‘f‘é‘f’h )n'OtSH %a% y aypid éfrtgfﬁw'ioe hsaid rﬁﬂncﬁsaewerﬁmwp species
(1118, 2hp iavéghidlskcan@ SO LARNG6r @$0¥V)elfvher&§ shif %e&ﬁ@@@ﬁttialﬁﬂstor (210L) is a

[ 25 hi gh degree
partof g5 oy (2500 REIE SRY PSR 1L OV e R G S ey pRiruit (250M)
mai nt ai ned. Furthernore, presently existing device
Qe5|g s for vag ed iﬁa devi.ces have an enhanced
perfo ﬁ%@" Paesddd). ©BPrRBE applicability under
dlsﬁﬁsﬁ&teI(lIOl)/ﬂirﬁ;&g&gaﬁGONegtoﬁmPEME atige conditions due to

sy e R SR £ e

drain regioh (K2y HISL WE),arbiyrce a:’g:ohl(lﬁlzl, NASEEU6), QN bobiPrepidn (107026 7)8Md leakage

tlced in dj t but e ui val ent nners -
rgions S15, 1 3 0 Thara8C o (1 6o R et st v qtceroon and fluorin
as a norbdnpefgiatontt siichies (11l eBLdxtondiag fomeing of thodraBeagion €121 18, 206) and the

et BB ETS 1SS BB B0 Rt S g

from saidrbodndeal (100, 20Apindeshididran afd soanstegisas (102 105, W6 MBBrein said drain .
herein shown, other than as described in the clains
below. It is therefore evigdent that -the particular
enbodi nents di scl osed above nay be altered or
nodi fied and. all s fatd are consi der ed
within the scope angﬂgsiﬁ$%ﬁg¥ﬂ?%£ invention. 35
Accordingly, the protection sought herein is as set



el ectrode acting as an inplantation mask; providing a
non-doping atomic species (I 11 B) in said drain and
source areas (106) and at least partially in a body
area (107) of said SO transistor (110) by lnplantlng
s ERR S R g BRI SR 5 R Bl v e
comprifiog ascegndiB Al ngian @5eblindedingg sewnmd trdnsikidr (2105) saidsesaiddransistor

a0 RO BT AP A e v
(11 lB)swhme:e firse gamr((ZZDM) idd fmyt dfa@ smubstembt}i @lll(350M), and said second
transistgP (220B0° %E E" a{ & sggé@'cggc egl%”ana {}%ﬁg%ﬁ%gg\éﬁtg 5 d da”ag_e in
non doplng aton1c species (111 B) providing an :
i ncreased. | eakage path.-from said body area (107) into
said drain and source regions (112, 115), wherein an
i npl ant ati on depth of said non-doping species is |ess
than -an inplantation depth of said drain and source
regions. 2. The nethod of claim 1, wherein formng

. said drain and source regions (112, 115) further
conprises performng a halo inplantation process (113)
after performng said pre- anorphization inplantation
process (109), and wherein said non-doping atonic
species (11113) is provided prior to said halo
i npl antation process (113). 3. The nethod of claim 1,
further conprising masking a second SO transistor
(210L) forned above said substrate (201) prior to
providing said non-doping atom c species (111B, 211)
in said SO transistor (210M to substantially avoid
i ntroduction of said non-doping atonic species (I
1B, 211) into said.second SO transistor (210L),

~ wherein said second SO transistor (210L) is a part

- of alogic circuitry (250L) and said SO ‘transistor
(210M is a part of a nenory circuit (250M. 4. A
sem conduct or device (100), conprising: a substrate
(101) conprising an SO region (250M; and a
transi stor (110, 210V forned in said SO region
(250M, said transistor (110, 210M conprising a
drain region (112, 115, 206), a source region (112,

. 115, 206), a body region (107, 207), and | eakage
regions (119, 219A), each |eakage region (119, 219A)
conprising at | east one of carbon and fluorine as a
non- dopi ng atonmi c species (11 | B) extending from one
of the drain region (112, 115, 206) and the source
region (112, 115, 206) into said body region (107,
207), providing an increased | eakage path fromsaid
body area (107, 207) into said drain and source
regions (112, 115, 206), wherein said drain 14
AMENDED SHEET and source regions have a greater depth
than said | eakage regi ons; said sem conductor device
further conprising a second SOT region (250L)

i ncluding a second transistor (210L), said second
transistor .(210L) conprising a |eakage region (219)
substantially w thout said non-doping atom c species
(I I IB), wherein first transistor (220M is a part of
a static nenory cell (250M, and said second
transistor (220L) is a part of a speed critica
functional circuit block (250L), 15 AMENDED SHEET

15
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