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AN SO TRANSI STOR HAVI NG A REDUCED BODY POTENTI AL AND
A METHOD OF FORM NG THE SAME BACKGROUND OF THE

WO DMENTASCN 1. TECHNI CAL Fl ELD Ceneral ly, the prP&BER1007/007559
invention relates to the formati on of integrated
circuits, and, nore particularly, to field effect
transistors in conplex circuits which may include a
hi gh speed logic circuitry and functional blocks with
| ess speed critical behavior, such as a nenory area,

AN SOIMBCNISIOII AYINGA REDUEED BODY FEINGLOL ANBW METHOD OF FORMING
architecture. 2. BACKGROUNR AR, fhe fabrication of
integrated circuits requires the formation of a | arge
nunber of circuit elenents on a given chip area

according to a speACKGROUND QRTHEINYENTIONZeneral ly, a
1. pl unzicsnyc of FiEL@cess technol ogies are currently
pr a@eﬁeﬁ:ﬁg meV}JPe%n‘? tnﬂentlén%latgsqgme%&ngtlog %thteéryte &M&Q a§§ more particularly,

to Hl,lg ef?c?trtgagie Sr3o &%ﬁxaﬁ xhCérmg Rvgucl'l mc][ug ahthléir gzévll Iggc <I:.1rcu1try and functional
"’°&‘f§ r“f“é 169 spee rrasicd oeharier, sreisas ame@mygteﬁgoragﬂpqcmwes siliogpren-ingylator (SOI)
archiipetusuper i or characteristics in view of operating

speed and/or power consunption and/or cost efficiency.

,. Durigng thal ,Patl on of conplex integrated circuits

usi % mllions of conplenentary

t r art8y Bersption of ‘“‘ég‘a‘edl\‘l-'&"ﬁ‘éf?ﬁ‘é‘les ¢ RFeTiet of pdargeiympsr eftiffiitefements on a
givery el frst ereagdingatoen doenifive diraiit layostu [fSenerallyea ipliglity hif pPee@s technologies are
curfhh%&drﬁh&e'ﬁ ReerBie, o CORPIEICIOFitrY, 8366 ks mibroPpddassbis &ﬂﬂg@ Ex@s, ASICs (application

spet:lﬁg %\ép%ttﬂevlﬁce Q‘EMM@ @Elgglggyaip CM&%WQ §} thé K38 %}oﬁﬁsglg aggroagles, due to the

su'e::)norlc':]l"na tlttrans S C ere rses

P AR ELr g D PBRPERED P T BB T oL Fofey. Duins e
T i) O PP AL i EHECHOS Meserlogyimoess af cfplamentary tansisors, i,
N-ghimpel [tlgeisybrs@nd Mﬂaﬁiel}h’ammare handdeh a E@@a&ﬁnoﬂtﬂﬁ@@&%llme semiconductor
lay&eh\mkratlh&r dx&@berdtl\re %g\k'lgﬂlelalg §l1 Jhmﬂel%gﬁ'”stgﬁor a@%é?xﬂe] tr;!_lgl'glor is considered,

dr
con?pgipeg lslé: Eahcd Ptf\y%nc{lons H’nat afeh’?rﬁmeg L an i C ace of lné]ﬁé cr CE'alll'l and soeurce regions with

current
an PGFHEY 81 ‘I‘"‘é’ﬂy WCdthg"&f‘écg@P 8‘&&015"19&@”?"6 F‘ﬁéﬁ‘“&tﬂeﬂ?é"‘t thesource region.
channel region and separated therefromby a thin

i ns UTB@JohdihgwttﬁMQﬁe chddn@ rERR0LG ttﬂe%te}’cuﬁint tRIEN8NREonductive channel, is
con{rgg:li ‘BP 8 Mp QAELuE&%er}%& QJsveotﬁne @hal(f‘rgplq gJ :Lnx %ep 9 Gllgrefr(()jn%'I Ey ; le insulating

rop rlate COI’] ro

a
. lay?r he cg{%iécn&ty oct: %g albagne?laélﬁlg ﬁ;a:g fcgﬁ\attoh g %Fﬁwﬁtve channel (9!16 to the application of

an @awe'@*ﬁ Prtd Biiaeerth e gEbplPitpds. dbendhen theflappit ypcaphiatiogghe mobility of the
majodty thaexe Sgrrie@ghd, thiorgivan tendsh oF ok eiSdeDidgi@ in thh @ansis@nA@h direction, on the

disthrR@ ib&RednNnd Brct ra@cngrlaxﬁtrgé‘lonw \dﬂl& glafsg qgférf%ﬁ o Qp cl‘ia'ﬂx%l lenﬂh Hence, in
conga n%&ﬁ%nxg’ i tk?? capab] Eal dy olh rap1§19 l'(':%gtlenﬁaalncoln uctlve cha.nﬂél > the msuﬁmng layer upon

app&‘ii‘ﬂ?:ﬁ Ak %ﬁ“%”?‘ﬁget ‘ﬁ é"ecgéﬁa?t?r-‘r‘idf yheo‘r‘m‘?"&mtn |°§/th& F’@a’tei Frgiom substantially
detqrmineb et esfamerhae sl MQfetranyistdrh €Thivy the lagidr pypepct FeageesrtheLrgipetion of the channel
lengll) 2hd @Rbdiaka tifeviith @heCRMA@I ofiB) tiRGRI testivitg agt&]i'r@nant design criterion for
acc&J)pﬁQlLngg ﬁxcreisblg t&gmgé épyéd'i)ymgiﬂegrl;@d CQAJ;@tg nel T egl on

substantially determ nes the performance of the MOS

transistors. Thus, the |atter aspect renders the

r edliCH o ths formpre@seriai aiition &ndgeen advantpgesa§Qlaedhitdcigt has continuously been
gairfiripein dvpolrthnct fre maediotingd NMOST trabdistore lden@ake ¢haxddiGishicd iot ¥ redfeed parasitic
capﬂ:ﬁﬂbm e PRGBS, %ﬂeﬁyeﬂlbﬁﬂg figer @\Q@l@l@ e'e&h:l)xﬂ&re@% bulk transistors. In SOI

trang Qgrg % gmxlc{lzd&cns? re%Bx? fu?&h ag?u? Qrgig ancp source rfglonrs]t egcagas he cﬁan{le(s region are

cl.rcult or Nner aspec
ooty TEERRdrt ésg'ég bodiip e R i T B ISy ides sanificant
advisgaget. BrialiP miyes msei trpoviwralintef wes. nBastrfracd e ibody MOBIk devices, which is

transistors, due to the characteristics of a reduced

parasitic capacitance of the PN unctions, thereby

al | owi ng hi gher swi tching speeds conpared to bul k

transistors. In SO transistors, the sem conductor

region, in which the drain and source regi ons as well

as the channel region are
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| ocated, also referred to as the body, is
dielectrically encapsul ated. This configuration
w@e@vilekss? si gni fi cant advant ages, but al so gi VRGT/DERE7/007559
to a plurality of issues. Contrary to the body of bul k
devi ces, which iselectrically connected to the
substrate and thus applying a specified potential, the
substrate maintains the bodies of bulk transistors at
a specified potential, the body of SO transistors is
elec lely(&%&?egttoetge ;ugstrgte %%Q gdp@gmg G @Je@i?&%@ntﬁpth@ Qﬁbbtﬁle mafhbhehs the bodies
of b, lg or; S ec|1ﬁ<=, tE fial, tg og otr@f transnstors 1sy oL(l:ognaét te ug s;t> cified reference
3k S étaf"hﬁ ABRPYRS! BHEFY & SOAFPTRPS, By | eadi ng
potantial.gang erica ttheohpdiss P?tﬁ’éaltWé’gww dloy dra 'agaé"“(“vi")‘“go‘?m‘i‘%c“a’ge carriers,
therbHyalRSling tc0s Saridepedtdiendresanld tvhiggd Sl bfcthe mapsibiprs epegding i the “switching

hxst&rpeofnfrem‘st%; %mh My z@sb bfmférrai tS 6k @ﬁer@sﬁf &1 faRiduldrOfoASatic memory cells, the
part. cul ar

ope{a%on (ﬁe engen threshol variati fly Ec%ult 11(1) E’I%??i a;ltl &taﬁﬁ[ﬁ%r&‘ th%%lell %\’hlch may not be

O era I'on daepende res vari ation
tolefahle gy} g'f’ﬁ' pf data iptegriyaf gﬁlrrremexprétgl L oferende “°“‘(ﬁhtf°8 észes including
meri@y blogks,ttisd dive bdrenti fluctydtieny agsbeiaialt veithi tht thrgehioldyvoligee yaniations are taken into
coné1 &b/ byCe@brbpria (CRENRAGHeEHeS M ordedto pRMMENIuifRRALY HiDl drickosmirex® Binge of the

SOII tl' ullétlo% 19 gﬁ: %%&%lo@i oP?e}ﬁ& th& l%?pegfv!a Y61 Ml!tcﬁpﬂl the memory block are typlcally

L ey
modeatelyfriehr e Peein aeao Sirlpr oty denian dreasyres fif PHR{ARR fgohold Fucruatons
cautttl G thel Adavimy LYY FoRtial, [f& g @nce fo-taliel bBQ tict, n@nEr3 S@racopsaming eolution and
ma%md\{sublllgﬁkmghlﬁbs@aﬁe%aanct J&ﬁplé)@sﬁﬂﬁ&hhc}(& dextdks ihdhAIRE k:SdnddR AMNareas.

the nenory block are typically formed with a .

sufficiently large width to provide the required dri

cur TR ARFGTCH P BH B ORI hiE LFiGIaFoR o] [ ncrasin the
lealagrpefnte dodin oldispurarjegtionStorallpw disgharge phby acgglgql@qq chases cariers at least to a
certhif [dedel D @kdeftel fedke®SIA @e PN jlrbGdns Adaly 66 SchizAdd 39 Apdoiicallli @ngineering the

jun twnsqg Iexrl]xgxtk‘)ag g%repsgz} sggelcajrem f{ﬂOIE)e &rgﬁlgo%ﬂtg GO@Qm{iélt& @Qhep&ds\{fﬁcxem charge

caerfés ta ggxinianaﬁlileé)\é?eyg‘?otesmx ?ﬂd);hug Eﬁc]slg%dn 5 O UI I qongm n prgP}( negJ totlerances For
thispeTFPc.oTTd gdledpre-goarphizaton] RNt g fr@‘é&‘?”é‘ﬁ Hisd| oRahviapelyagnorphize the drain
and [BUkSs refibhs Ghd) @F ro-Sgbtal iR kel BG4 bidi slagcepfegi&esﬂﬂ@), miyhigenobalt gredislocation

def& :s‘}&'éﬂyio% l'eggn An% e %QH;%%’soK% lleg&{s 2 o‘tqmﬁg 1t3§c§é€%gﬁ szf chargc carriers.

Alt}Eoﬁ%h tg & Er&erﬁj Ijuggtlga enc’gﬁxeenn%may é)r;?wdg r§0} tratnSﬂ tors w1th red?ﬁcet&%r% Ipotgntlal fluctuations
withpstyekiag onier fepheiagea s ot hodytigg anddie lkna °?mm degidptiop Aigperfggpance may be
obshr@edafoh high ke yrarsigies idfié &ad kyrtai nigliluaee ron rige tahell padntricd rgpant profile.
Mo¥e9ve$ Xy 4V tera@toksiG R A9 Gel@] O Elehi okt [vaxibtiod 6'thd Mshold voltage may still be
observeadI WAIC%‘I Er(i:egulp 9 %ucgcl vgrggéab lx@y aqh EQJ@&&@ed%inu(} Luﬁ%ld
hafge cafriers to maintain the body potential "and

thus threshol d vol tage variations wthin gredeflned

t ol 8heamesent inv@gpn is leg:teﬂlﬂ“ﬂ@g‘é methods gnd sysiErayjthat may solve, or at least reduce,
sonflo€al BdTOE pldiedadiib@A piobiphant ati on i s frequently used to

substantial 'y anorphize the drain and source regions

and to re- crystalI|i%_rn_dggﬁ%U§§$%%_§Erce regions,

whi ch may then resulels‘t:miS ' ?ﬁ ercts in the .

bodyhe felipvéns Peepratts P ified PP IR P! 96 IV CEO R GFT PO éPaéﬁyndefsmm“g
of e \akpditNgf theeiakeade. Fhishsmhayy isclebsngehapstive iceardew @ thehipypglipn. 1t is not
intdnilddSo s Ky orj cHINGL d1ant© SFAha1RRfitioR gr BB infikeQNd e SChe invention. Its sole
pu torsanssf r%sgnt so éoncc{:lg %uacs%gpllagdj%mp%taeﬂulﬁdg Ito &L WGk ldéﬁﬂ'm@ Hécnptmn that is

Wt hout r oh ot her techni ques, such as body ties
dmﬁﬁﬁd?ﬁ% Ilke a certain degradation of perfornmance may

be observed for high speed transistors due to a

certain influence on the |ateral and vertical dopant

profile. Mreover, for SO transistors in nenory

cells, a significant variation of the threshold

vol tage may still be observed, which may result in

reduced wite stability and thus decreased reliability

and yield. The present invention is directed to

vari ous nethods and systens that may sol ve, or at

| east reduce, sone or all of the aforenentioned

problens DISCLCSURE OF INVENTION The follomnng

e - o "
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purpose is to present sonme concepts in a sinplified
formas a prelude to the nore detail ed description
wo baw/12a0di scussed | ater. General |y, the presenPCT/US2007/007559
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 may be mai ntai ned, while additionally an
effective mechanismis provided for discharging
unvigen¢raly, thpresge inyentipn @ digecferl @m tdn@iqledohyreduginy Inmteredis dffa@s in advanced
SOI m31sbfsaﬂl&i‘eﬁi Ohih deBR¥ oft BinfariBitlfyRAB Gxistfhd RSB hAIR mainiined, while

addnﬁ&nglm 5 eé&ﬁ\?&l n%gham is %%vfd%?xr cpsolyaxra%ng %%Jx“eg cl%{}g c;g'ne% tn omatﬂedbody region

ce regions. and parti regi o
of thg Fa’évaﬂf*%s“gr%\/ G it TPy B AP SR &oPEPRTE PO n the drsin and
sourgegraginag poid pertigdiX|intq thehoihprggionin pdder tenmpvidediicrrased) lezkagd opfrdnts@fitherespective
PN joiictibrd GvhOd/ @fiathihing &1 ifleade od i dvailevedical dapaieial @pah plofle @l a low level.

Wltl'@utl Qt‘.é(’ldu%vtgl restr}é( Rkjeq:”etserh nﬁvﬁ‘ﬁ?ﬂﬁ ntg thg Cblfo%lg”xﬁl&natl&e ltplg %%l?eoéd that, by
incorpprall th I onna TO)] natlgz no]c cly ImOW|o g: P aEat O L Stra el ed ! d
fpﬁ 1to oga IPF] oF 3 IpO a fn chc 6 ch Tr%e cawati,] asormy é 1mp emente
in thg Pestisep (ﬁ &ée?r@gvon@fsfse@fqn%we h'amj ‘f ¢ diffusion Aphavieresf stipgard dopants
in thi niphemientr&d'eglcnls tnhyebebaﬁhnhdgcapch@fay fdadt ice Bl@t&&:ﬁﬂl}’dﬁcl‘b@sed junction leakage,
whlo'ﬁgmuﬁlqm Wk a%ﬁf&ﬁ\‘calllccltﬁﬂi% Qr dfsh\g"gﬂk tutvuﬁﬂe@axa.g@ t‘a??(clrso I'Consequently,
LN a| n, a Sour c
vana? ns%&@ygo got gma € S Cgﬁlﬁcan )/ uced ?ergaﬁ/ extenlémé ﬁle fpl rg)rmatnfe characteristics

resul
of S0h ¥pEies d”‘]hdﬁsc?f‘i‘ &h "‘l“é%k%l& PR HIPSIdPeiFn ’ﬁﬁ‘ﬁ""ﬁ’eé‘UP er illustrative
embodiments, 1bf hrereasidiecakeee of Bin Fespretfve ungliosThar i adgpntagpaeshyt weel! in memory cell
applicdliafisgi wGih hys@feSis anklEHIS £ SFeiA tleody\patehtal M 1&u®fn atohlees;hﬁ&iyg operation-
dcpep&tnte %‘a@ln &H}ﬁe btﬁ'es%l)lg moftigg aﬁltnjc%/ E&QW elgadmg ht§ rs@%}ﬁcant instabilities for
tendl n cctwcngm Ce chal, actlée(rg‘l stics

pmgfa?’g’hn "B °rrye°se ect ° o B SYE TSiNYe f’gﬁ‘bé‘f’%{’f”b fegiage, threshold
varia RS G s HpReAnspesd Sherchy s g and pging dhep e abiliy of th rspective

memerylyelli Gensdasgntly, i $0IGrbRsed rhap bk affieienly usdicfor @8PRAM ¥€as, wherein a
redutidR G 4138 thmpebtﬁre %@\é@ﬁ; Q’&nelgé&sﬂe)ﬁc}h’e%@fj sindd A RHRD %dﬁ? l)xlocess margin of
%E)p ‘lmbt%gl Lliaay% sx mhcant reduced a ztaxi%{nguss’ r\{ ex Ei‘ar;]n%dt hus a shi

ody “pot ntiar my re Ccorrespondi ng

oper at i ondependent variation of the threshold voltage,

t hérebinggo gs iisyative smlodgnett@f die greseht pemtionl sl doinbriisesproviding a
non-jcﬁfng QB:Q@ EpadTEsl ik QdrhiR Ehdls QSR ARE hd Gt 160RIPRAiNIYGEA body EEorh Brst S8 transistor
formes,ci 2%9\/ A s%@sg'gte I E‘l‘;errﬁé%%g ﬁ%er claxgpﬁs%%%r&rhnlls %nlé%guer(a: reglo&s in the drain and

hal d variations ma I'cantly re
s°“"i°ﬁ e?s Y T EPOYAC (™R doRet AR AMRYY: &l e eevzep FEjops arganealed to
substprially; respyaiellize\ieplprtavpr-ipdused qrysmm@qaélmqwn ardfseur&Qgions, wherein the
non-@pinf boBic tspicies pravided en @fkdsal ledkbgde \path S06h theObods hrad in® tiRAMIn and source
regiodd. €S, wherein a reduction in size of the respective
transi stor area may be achi eved, since a correspondi ng
process margin of transistor w dt hs may be
si GRIoFmE é%"c“g'ﬁe’r"é’é‘t?&‘éed’mb&dé,m?“é°fb*Pé’Wﬁ9b’§Y?‘“€xap'r‘%ﬁ‘ﬂq &gfuprises implanting
at legsicqme picharhep dng flaerine intd apprtion i a/derrhionindeirdn aofl sdulve regions of a first SOI
trans{9He FedHernioRty @i thhedlihg pRcdIBik RdmE @ Bk vEe SoppitOM thd UAG amll source regions.
non dopi ng atomc speci es in a drain and source area
gmordl east E(% .1% Y in.a bod rea of a first SO )
Btra ve embo IB%’E¥ eelfares??]t énvlfr%ttowozﬁsemxconductor device

‘transi etor YT 4r
Compigfs f ﬁ‘é?F"a&ed‘??bﬁdiné e§rsf %i?lmgwg érfaﬁt Frangipfer i8 Surpaden the §so¥Y régipn, wherein
the fitsheengistaricommaiiset aSipin regonqs @ase kyion, mbbcafﬁég}dngnd)la&a@rrem{ €Each leakage
regiofl O@pRtes $AKSH RS of dFbBPdnk ¥iuorinl EnadkR4d ﬁaﬂdm&c'&uﬂe(}ﬁan( ngrpm the source

LE RAngaled to substantially re- crystal lize
regmgln Iant(gyt!l:on i nduced crystal damage in the drain and

source regi ons, wherein the non-doping atonm c species
provi des an increased | eakage path fromthe body area
into the drain and source regions. According to

anot her illustrative enbodi nent of the present

i nvention, a nmethod conprises inplanting at | east one
of carbon and fluorine int® a portion of a body region
and drain and source regions of a first SO

transistor. Furthernore, an annealing process is
perforned to actlvate dopants |n the draln and source

o, .

tran

dm

nN L,
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the first transistor conprises a drain region, a

source region, a body region and | eakage regi ons. Each
WO e@RaysoT egi on conpri ses at | east one of car bPOT/ARIN07/007559

fluorine and extends from one of the drain region and

the source region into the body regi on. BRI EF

DESCRI PTI ON OF DRAW NGS The i nventi on nay be

understood by reference to the foll owi ng description

taken in conjunction with the acconpanyi ng draw ngs,

in which |ike ref grancsestwiPhanor SRMNvYs | | ke
el ements, and in which: Figures Ta-Te schematically

' I YRS it BonGhad 38 mﬁ%md%aéferwcgmeq{,no@mg%@@cm@,da@.qrcomumt,on with
devi ce conpr.i Si n [ ct ransi sit Qr “E{i%‘?“?%“e . whi
the 2EFGTPAG A Wg@ﬂ? fdﬁf‘@ EpErBREe e A “2HR “Bahd

gap and/ or diffusion behavior according to sone
i || retueatd MecerhpdiyiBett @dss-tcbi@nf) VRS a seMie@idictad @evicaReprising an
SOFhQHiEt@xShaan zgxdadﬁgﬁﬁmtlamcl s¥ec§eL ke %5:@%@ e AR Sfefok @RRon behavior

e Ao T RS P 4P B PR ot or s of

di fferent | eakage characteristics are fornmed in

di f fFementa-Wevicnaicrlydiveres crdspsectiond tvgre ef agsehiogidestor degylce during various
madiifbudnsSdats FheRMA kB@RistoR GEO TN Gakh@ chdrdctififticadrd f68ncd in different device

reg?oqp ?oq lirgtgx{lg § lo% ic rgglgg axgira% ﬁJ‘ﬁAﬂa q}ég qgc'ox%ﬂxg to\/%&sl,rﬁlvg Qxﬁ)odlments of the present

vention Is susceptible to various nodifications and

‘mﬁTP%rnatlve fornms, specific enbodi nents thereof have

been shown by way of exanple in the drawi ngs and are
her avhile ds diveldRd ik Nudatible | o Yatioshmbdificatdds Lnd edtehiod forms, specific

emb&%\‘@ Eheregthlg\;e b%éﬂ%hodﬁ %S: Gvﬁ)pc;f 'E)gﬂlpig g{tﬁé cﬂav@xﬁgs %%Fel hgxleﬁ described in detail. It
shctuRdtLe unJgE & wev tgat the aescné:rlon helam o[(:;s eclﬁc en{%ﬂ 1men S 1? no? mtemgad to limit the

invpspign i“’n‘ﬂ‘% mﬂlffegz foggs{ gil?ﬁ?@e‘f“‘ gt fhe jegemp; @aﬂtfagfglclg to cover'all modifications,
equéGplenty, ¢ Altesnativas Ghiliag vl i ispietsanfl adopd pfghanintentian ak Idefined by the appended
clagfdi rit and scope of the invention as defined by the

appended claims. MODE(S) FOR CARRYI NG QUT THE

I NVENTION Illustrative enbodi nents of the invention

are descri bed MePER FQRCARRYING QUEIHEINVENLION v, not

al | Tuetsetive eanbodihengsof the invration] sppsiessried bdew: dn tha ingeregteof elprityy pef all features
of hadkiai &pﬁﬁaﬁdtlﬁﬂ graldbseribed int thivispetifi@fionC Ot vEEoflXBurse be appreciated that in the

de@g 9&1&@ l) ? Quch I';Qttxal Ielrﬂdenr%md ﬁl}ﬁ%Loqp {L%ikﬁne&fuo@ g}%écnﬁygalaxsi@gst xﬁ@! be made to
nta €Cl S
ach Fﬁ:lle ?1 %eve 8 spta I’:ri'?c &#s sucgrg)s CﬁIgSl nce wnl?s stem-re astersl ea&ld usmess—repp g constraints,

I 8Ve™t evel opers

whigh afllsvarydipatpng iopkaiittionie otk t oregy &t ’él"ﬁ“rbé F'a’feé’dte‘éﬁb‘ such a development
cfflytl gigheigcomplbasm@dine g prstnmiag, ibbtsyouldhicesthaMst be & mutne fundsrmidiggor those of
ordiAR! sRINBheAininliR raRet S kis.aishbygover; it will be

appr eci ated that such a devel opnent effort m ght be

nmpl ex and ti nme-consuni ng but woul d nevert hEI ess

o G PHE T ST 5T PG b ones R ARG R /o s,
systeime amgr devibrg piensghembtisallydleridtqdtin B drapings fdf myrloers of eplanpfign only and so as to
nofib@6e He prebiveiten@in viih kitailk @at Hewdaaetwd b adsenkilldl if 8 eft.eNG ertheless, the

attgcgedttpa%vxrég fa.@ﬁ&ﬁﬂe&‘ éog@sra% anA/ @[plagxulﬁusﬁ'zt{vy g;a%@ss 0f the/ &Ls%ﬂﬁnventlon The

_WOf andd %\rlalse%etgcd r<:emss \1? Ltngerstoox arde 1[1)1 exﬁa Cf%g to L]ave ta meamx{g cons%?ent with the

ex
undspispfec FS e Do e I BB B B fgiion o emr
phag] ie.,landfisitidnohdt hodiffergk frph alg drdinanhad gpstomaiNewenipd) ed wdgstood by those
slotlé’&l@n ﬁ& iraféhxﬁgld&llrt@w iREIEd 8Y @ndidtat WS df hOreGlS Ghrhsdd Ber@hl dro the extent that a

terx%)%p é’Lse 14 nle‘#%& anﬁaklé/ £ sp%éﬁlmhrgr?g pi at JA %%ﬁg%m that r’stood by skilled

I nve ]rases use erein.s gg 1 that
e S B b IR ‘é‘ BF EPE 5t Al & B Reedisipg in o dctmitional manner tha
dirgenand gragyivocgilytpkpvidprgha spagiel dsfinitingiferdheddfrm phdsée- wor ds  and

phrases by those skilled in the relevant art. No

special definition of a termor phrase, i.e., a

definition that is different fromthe ordinary and

customary neani ng as underst ood by those skilled in

the art, is intended to be inplied by consistent usage

of the termor phrase herein. To the extent that a
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termor phrase is intended to have a special neaning,
i.e., a nmeaning other than that understood by skilled
w@eao7426887 such a special definition will be erR@rESEbY007559

set forth in the specification in a definitional

manner that directly and unequivocally provides the
special definition for the termor phrase. Generally,

the present invention relates to a technique for

form ng SO transistors having an enhanced mschani sm

for GE&EW 't}ﬁgarega:‘ﬂm;)&)q rec,ixné ﬁ Ifgrr émrg%?l Frzm? f§stors. gaxrmﬁ an enhanced
me?hﬁ esmcg’F rr“é’%‘ﬁ?ign‘%ﬁw B tedn‘% e ‘Ta{? 2 @F’F’é’l?t@dya?@%‘b’i“ é’fdé‘bl“’ reduce the floating body

effachand di PHesPEdEg “%t“f.el’ﬂffé%q‘lﬁfo@a‘@‘b thrgwithp puch \ah ithedghodp yeriation, which may
sigfiqgmiyfresg@nthl yniniresh krisistod di@eniof iNRAM hredd S Sdvericed semiconductor devices,

smzfiamﬂxﬁbzﬂngllsrgﬁcgag\mse ?ﬁﬁ@cﬁd Q)ﬁtag@dﬂé? R:Qﬁt(in %@ﬂ&tﬁg E}Q&&Lt% in wntm a bit into
the PERELERE )Sn’em ce(il As H:ewgl iy ex ep(iameg in soghxsuﬁ % g& rrTntsx]stgg t.*; ﬁ:ody region, i.e., the

Specti Vv
arewmcp ﬁﬁwcan 9ra1n ﬁ’[“bml“ﬁ‘e‘e%“é’é’p\*fdﬁc'i“saéy f’f’é"ﬁ%qdy thaprtical glirection by the buried
ms%qtrey]amg s¢ thateegapdsprindieriminprity slrmh kgtidrsC svhieldmBe generated by impact ionization
andt tha@ng) ﬁiyozrc&smutahzein Rdydy REbH rt’hereby ﬁgmﬁc&rﬁ@ aﬂérﬁé tHe Qb AE nding threshold
vol &t Mﬁ% vI)lpige zg icpa wﬁguc§\% gg rl Se%’tg It gi?])m% t}teﬁo ygr(e: thl’l %onslec}{xenﬂy unless

e vertl cal
sl R aﬁeﬁ’ °p’é3}"e“r“’% BTy . GRS AR ORI i drag across the
respegtive frgip §nd R Rsion podh bengre peratiaelish yesrerrya dislodaton de@ets @R generated in
the gipiglityt df ghe PN kl&lgznoﬁﬁy ol&Ghlitibaad eir 1hkdgh eurlR@E] Ve, r 18R Re diode currents, which

ma)t ner a@b\y dﬁdhggé fdtl 1&@:% laY.er@J.ntdg t'-:en&" tﬂe@@cu&q{a{eg &&g&g cﬂgge carmriers. Although

thlsgngaheﬁlgn? ]Jis\g/] 1\1/12 lF] écﬁn e,lm pa{u ul%r for lchc\{:g)lglﬁlxr?w utt%a\é\:g 81&*91&13@ @rfharﬁed mechanism

for @itharalje ehittae yrarrieri raw Shealpdy fotomaey bodesiablecid obstiyp mdresfficiently reduce
hysigregs qffeay | Fideckpmild dn tetic BAMI asched nidiepr @ @s@aut buyedtiRr MBYtatBEcircuits having
extediled %ﬂbrg e@aspLhausStely Bevis RSRRRANIME @63 A n@;n)gtarﬁ Qa%pfgr stable operation of

respgglgé % b@@eql]s &?Q&&htly gqvn?erlz%rlwce)zg)tonak ypl'promi?xssp sx%“/mtj cant v%natlog ]pf the threshold

ation
o R B B8 TG N RBET M gt e
drive |¢prefility gnarginsefor aqepramgdang| e thetisipiie vadteger @ridtions. WAL RY the present

invenii@thefldaiigy bokdyS et ing @hus @é thleERRtvoltaBe VAr&iRH by B2 s@ﬁg&% recQEed without
suthJﬂ@all@QWiy%ﬁ@:QngmnE g{hlertp\érf&xng&ggargg&{s 1c§ bP the %1‘: 1sgor bg appropriately

J] {T[% lcrent, 1n partlc
profie®s TF AR Sttt G4 PP PR it g el e e doping
°harﬁ°é‘t§ﬁ%fﬁ P rmay jalse hare§iteiyto @h argelopiag sredsssinfordsmoteff@iently modify the
junchgullyakpgegieQ o significlo@ly theShst &l [ ction lealtage fwhich didddflyetranslates into a respective
incr@fddis@biRRAlidnYor 618 %&ﬁol(hycﬁl{lﬁr %@ﬁs%qu@trtl;' g6t o?hewﬁgrldegmmstor Ipg}ameters a

s:gnﬁ{:ﬁlt kn%rﬁélédn@tvﬁl@?esp%& t v&{a J) ang q%em%ggt{x% OI‘ (Q:m}é malygﬁ é')clueged since many

i nte circul avil
s LBy S BT °1"Pir"é§¥i‘6‘? {7 O st ePeVAE) <opdiiog due o the volage and
temperpisy deppridentecnd the flodtipg body effsbte Inoper @bds.opecE deviis pest sutheas SRAM areas,
mayRANVBISDI eelslsrs Haahs &6 ikBgtbey leakable BMREOrGR BMBNHLI @Rkade threshold voltage
stabB 3 &6y le%Sldm% it Bétén'n&‘l @(Qfs Mgt!’aht@trédgangqr)c ng‘gll gr gng?'rl?ilmensnons while other
dcvng Oalreas gxi\clcx) HHMﬁ ?ﬁc%g G oagnst%m%es Pn %e § g\%gtllq.\x{x% uﬁ.g:g(éles thereby not unduly
m““?ﬂ'?gfsfaﬁ‘f ’é"’r‘l‘f‘geél}fﬁ“%m‘mﬁ?‘}‘?ﬁé capabi | | ty margins for

accomodating the threshol d voltage variations.

AC oWtk 8@ nde @ BibResPIbAS @r@bajzﬁl VBB 08k erarivh) @mltoldﬂ@LtL Q&hJJ;QQsXm invention

will %t)\t/eb%tdegggedtﬁﬁoré t&&a:? hq'-' Tcl’rlg olla scl}/eglat%:al i %llsaraﬁleﬁa Eﬁ c?ors]s sect}{mali) view of a

I.cant reduced,
cenifgaflitior JERG. HPrBEDRG AP R JAF FbPhAHemamcting sage.  Ar i
mangciyriag gtage.jthetSOE angjftont IA@mBpmprisenmicStcgrode lj)jt formed on a gate insulation layer
105, &biok Gydurh Rif@yd qaraGethicin@tolaler i3t TR BMIcEndSIAR Gy&S 03 B4 comprised of
as carbon or fluorine, which may not significantly
alter the doping characteristics and which may al so be
referred to as a non-dopi ng species, in order to
efficiently nodify the junction | eakage, i.e., to
significantly increase the Junction | eakage, which
directly translates into a respective increased
stabilization of the threshold voltage. Consequently,
for othermnse |dent|cal tranS|stor paraneters a

oy o, I N 1
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devi ce areas, such as |ogic blocks, may be forned on

the basis of conventional techniques, thereby not
waie@aligesdncr easi ng static | eakage currents i n PEEES2007/007559

areas. Wth reference to Figures la-le and 2a-2d,

further illustrative enbodi nents of the present
invention will now be described in nore detail. Figure
la schematically illustrates a cross-sectional view of

a sem conduct or device 100 conprising an SO
any ipp@piditeS@icontidotbr fhteddl  BalllsyatiNBetoSitbii, tha (hy& 188 subfthntially comprised

of anIthsn{E@ﬁ]Uf\@s? Ini:jBﬂ:dﬂ Gr %@gﬁ mte%ggd §gntst Jreaé}tgslcxﬁfy%d Jﬂ:hQ)C MR¥e near future
e
formccp g;p {jhaﬁams of ??con ?t %g}k{ V\ehapgﬁcmte atrﬁ slermc?ngucgorgayeor 10%1 may comprise a

I 'nsu

certadioaionRy 1o dereet '“I agqpestance (yith appesified fﬁneeemﬂ‘at Piafile pyipetired oBurthermore, a
thicknesy ofybe coitprdrae dyofidhyaaiprropirealy eclgeicodrd tatroide the desired device
chard¥RE&iCd. &bor indtdicel thd mtulbﬂtsioyﬁomwﬁeﬁﬁﬁi &%a psrhﬁlyldép)%@a trdddidtor, wherein a

thxcl!nt’?’ss §Hkpesﬁgr§ig hlﬂtoL % eg 9@! 1&1‘?11% Qan %6 !o 3&9921’ tcn%m Fx%ngntl%rsv %%[hermore, the

j.orit ¥ 3 eg( Int ra clrcujt are presently i
semESRAClF fber A Y ToppeCepe mwwww Bt g lpappf oionation,
straigggridjthedige. Hot ingdner, if @ebrensg?gp}-l@eqp@pgg afsitjgpn-bpspbtransistor, the layer 103 may be
provBleisQGMLdna kiGEon l-g3ret ordéd 3o diBACcCREFPY dafier Mob@lRy. { Eie iy@ MOy be formed

accogfngd@@?&i t§Ol| c@nf%%n@gg ge@pemvg bur@d mhg iaﬁed 102, whxch may be comprised of
centr on

u
any :tpﬁrogrkate ma enal fsucth ﬁs SqlCOn (?10 0 1110%1 nitride and ,1:1 &E% %urqp mkc))i'e a substrate 101, such

RAUC ayer
as a silizop 6‘&??%%@9’ odher ‘é’é’f"é‘é?“’i ﬁ%‘“ﬁ‘rr&‘aéfi“a‘t aasp‘?edwtﬂ*éd PH&PP%glF fagegs 102 and
103.devi ce characteristics. For instance, the SO

transistor 110 may be designed as a partially depleted

tr %Els%&ﬁfmm‘mﬂt&h rlldjacektnb ﬁlggﬁg' eclecggde IBf? ré%[%@l\%%%%& solprce areas 106

e ran
may ﬁ%\% %H"@tbé FESPEC PRSP ﬁ'B‘F@""S f“ﬁ‘esh‘%‘h?"é 8?‘1 H‘ﬁ é‘l‘%‘?‘ecfr‘éﬁ? é?4 Yppgein respective
drainypy soesd esigepiccebedprmed ip ithe rastrativa eeesri PG thugthsmygrg, b bode spie 107, which is
substaially Y&itiaded Ggb@ph gatOblec@Bdealon 0 defidell @i e adyer 1038 whdrdi€ it should be

appré:cgi&:d li3$ Ih@ﬁﬁ:n%nsmlni ofttk@drtuﬁ gﬂhséo%pgreal 1196 @ QEI?&QHJ &d@regxon 107, may be
defi neé be/ Fa (fe ananu%a%tgmr%trpéorcl;gs!sggwheh laftua? dra a é rsourcﬁ re&xoé ?re tfo(Smed on the basis of
fesp%hwaﬂ@@t%wa?f gressesapd propal pslsp-|ap Wil be ?Pﬁé“qeﬁ%f ory (jBre ey regdon 107 may
thus fegqewetdheagmxg:mducn:gretlgn tnyipllayerl IOﬁﬁasxtlmqnﬁqt\gagﬁ ¢ drein ai@ii3owdce regions still to

be fd’neammeiﬁmeg R4pEdrieLlpry ﬂlﬁdtﬁbx@ttﬂefbgnﬂlx apes, thd @;’dy b (mnmy B&ea relative to
of‘ éa&q re%foné%xeaa%ﬁ& fob gn Fﬁ&,ﬁ{ }.rﬁ n?eg%éb x%g?o ml é:pgpcatlon of an

I con nit e an
a”"’%"t‘]‘b‘g ’E‘V‘Ei‘f‘ &olipgrren e g elgedod 181 drinswrerating §f ‘P%\‘faés‘%?’ l%\‘hy
ot her appropriate carrier material, may be provided to
Supp@dotertin@nd Alyehise koBodamd:, 1Hd Jate |el’éctfo|aé S04 By UL fokhlield kreon offset

s,,acéte@%ms a@H &&e.n;mnzeocotnlgﬁseg a,tr @m@olnean&m@dg e 4 BIREE oHYE for an ion

1rnplama§on epr?ces\ielg'ﬂ)lo gvglfh in%gb%%e cd 4 gt}%ytanniqwoa%no? 1zedth3 Xram and sg/ur%c areas 106 in

°’de’g‘&f‘€a“é I"te*b‘t“Frda‘é‘y%‘lFa“Wé’F"éT FPsReEsp s ti!ing defrcss i ing gy Fgion 107 and i
the zin pslesopreg) Fegiass il @o e fdyeedf for preding pffdchie lrdapgot victhe respective PN
junctdh £ a8 isl BlviodsHI dxIGRJADT '@yplcalyb(ﬂ@y:mﬁﬁxgjltﬁﬂ paddss 100 isCRfckS 10 as a pre-
amox%ﬁigﬁgna%iagtl Arycesg o\§l‘leIek @ﬁg]lgglhga&%gomesp&%g ?s & deﬁtogg t% c;bgt% 'significant

I ned erein

v B LS I R 96T S Pl PATHP B ke may be used
on the dapiscaf wall-esteblisk@igmplarsatige Fekipggdn prie thaydiyentidlyjamarphigenthe drgiy and source
arcas1€6.de tome te ipypreti@édahiat,iotbr AmbttdtiveREbAEDAE SBOTe-arkidi@ization implantation
109 1343/ lbb Bdrfoltled ik 180 Gra OH GiPoeIBBIRA SinfeRref R BLQRa SN E

basi s 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 the

| ayer 103 positioned between the drain and source

regions still to be formed and defining respective PN

junctions therewith. Thus, the body region is

i nversely doped relative to the drain and source

regi ons, while a conductives channel may formin the

body regi on upon application of an appropriate contro

vol tage on the gate el ectrode 104 during operation of

t he tranS|stor 100 Nbreover in one |Ilustrat|ve

Y T . . I AN A Y
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order to create, in a later re-crystallization
process, respective crystalline defects in the body

wo e@amstD7 and in the drain and source regi onBCEHUB1007/007559
to b e formed for creating effective | eakage pat hs of
the respective PN junctions, as is previously
expl ained. Typically, the inplantation process 109 is
referred to as a preanorphization inplant process,
wherein typically a heavy ion species is used in order

t 0 Q‘ﬁ@s@ﬁmﬁonﬁﬁcgﬂ advice ‘?(ﬂ)tas SoWs }crlg mmq&'ﬁlec?ﬂl aggxqurcg&ngx the following

procz=h éer tplrogigm% 91% Esugbé teg{]OI t?xﬁvmgb gngeg ?h [\I\%g l?ung(g?)!a%ﬂtxp% Héea 102 and the
se“i‘“r?b‘?“%fﬁ‘t Kl W@E?'ﬁ@éwiaﬁmdl’t?éi‘“:tswhsaa bhaterrsnel ipojations, may be formed on
the ammphelketablhgddqtailqmean drogid i W@alty &akctd@By inkdlated|$0OUlegioRE Thereafter
or BRP AL Rhedod drake, 1sdlzmimotra|€ires, quLlHr‘éJtlBrasrbc\é@esermlp%%& if required, in

ordLrhg eMbﬁ%?@{gQﬂb%%lch%kﬁp prgfr]t at r]-‘e s%mlc \.YCtOI' E%er V'Vi {\Iﬁ(t, insulating

{;er or e descr i .
maieiiy ©F Bf g8° PElprYiireldS 2ny IR, fercRioES R BEAn 2984 deposition, followed

by the)depepition hiamarirepripte gty decirgde matpridhaudhas pawtilicen, dpeirdaiop@, which may
be atkdniplidh&ronfii@|bhsvds RE- fﬁfaﬂ(‘sﬁﬁ&ﬁuﬁpres&ﬁd BEmifl %\%r@'eﬁgtl(tnrb@occsscs Thereafter,
the %Eﬁi! ﬁ@&@ ml:%) %c BﬁMnQQonf ﬂg HE oE Bl%(q@@lggrg H{? aLQI sthgsgncated f&g techmques to

obtam t%\e aff-l @i ate insw I SelmS ‘3

F Spr a ge | g o f &1 ?ﬁ Pﬁ°é‘t Yred>- Vgt H’° gscéﬁéﬂ""fs & may'be formed by

°°"f°rf%ﬂ% FFPP%‘B’F &1 IPBToRFiateFRAPribesuslis pitiepn dioxiden eilidem gifrisle erfd the like. If required,
horigental pastinadf]thegingdalingg haicopones by ﬁnspﬁdbil:ledﬂ teghnfahds lidbelide Yo Orin the spacers

1086dsQ@8dvinl CRl sbe kiRSukliat e@rﬁwcﬁﬂgntsr @g’h&m%f thg-t&ﬁgc@%tate?sr 1R " may be selected in

acccﬂﬁén rwnrh('}eq(lbe%xegtg Esr@mz!mgcd b&ém mB)?an ats onfprocess p T ¥orrfun% Qralﬁ ari,d es&urce extension

npl ant ation processes
oo s PTG ST SHP " PRSP @tY PYRSTVBR Trice g gpcampmbization roces
109p¥ ot Ihe Prgbeshi0- Htsboudrichyi apmyeribted tat the ary-emorii@BtionNeNnt process 109, when
requiting h Bbled3eH st & ﬂhakatef éMcirddB @040 Ak Ebel p@ﬁdﬂlln@itdt @ Mhtek 568 1on HO Basis of other

snde%ﬁpbc@rsfﬂg[ xg% ugeg forl dﬂé ?r%gl ¥ne mdg Iso ]f_:?‘e gésostxll to be formed. In the
embog genst' Isﬁo'w% n ge rgtalgor\é\ﬁ@

8?1%/ ohok gntﬁﬁ? gfoo?éé% ;O%QIWrPeé)grfonned on the basis of the

SP“ﬁ’éll%?Ol "15 é?)ﬁ‘bs‘@é?i'e dmerphigmiffofyein andpfeirehareps yyOdodown to a depth that may even
exteaE O ORpphiicg redatpn ldyéra 0has itifs cade, ableques ragibiis BRe 4n@Y¥phized portions 106
mayAke PIBddo8 the BRRLERY crb@IhaL te&?ﬂ@ﬁb\ﬁdeﬁ’@y N REPREGPI07.

Thereafter, the material 1ayers nay be pafterned on

t he_ basi s of phot ol i t hography and sophi sticated etch

t eCARTGRSS Pyt HE sytitcrluaPiietipcoide drma a tier inpiantation process
11 gering Whlnis%nl%tt jtamric dpegjee A 1 TB)Sirch dNearbon, fiioanehd e likeSp@de infroduced into the
layed 08 withiyn dppropridfeltBiidedyition @i BRI al syecgiecp&gﬂh i 1@&0 @Qto ensu:e the presence of

the ﬁg@p&&zﬂé L;@&& .HEL ﬁ:ralnaalnd SG%HQ l%gz@r% sﬁb b%q 9& as we aé ina ploxl'ngn of the body
ul re(f hor | aont al portions

regxon]c ItOr7 g‘or ex?néple c?rbcH;amay xfn%l é‘ tBey agﬁ Pgmﬁfﬂlpéoc%ef R3jameters, wherein
’eSPfcét"nPﬂpéfﬂ‘é%"“l 495% P’He?“e‘lgb VRS payhsadilp cbe easiabliti8 casthe hoisrpf simulation
caleylgtiossoimeorildr | tp Dbriat 4 VeireiTixacinmEnd 3 tha spécdied dofih L.  For example, a

conc@xftnfaﬁc;ﬁ:‘oé Sddsde Gloms mgremuﬂ%e%;l;t@@h%qmly r}an%? Iﬁ%ﬁn gx%%ggng}gg i 107 -1 x
10 %g%&?m:‘ rgz"mlj'-lar a’gues mag aPo ge val?x fornﬂ f’% si é&;‘sﬁaﬁlge embodiments, when a

orm ng source ex
m°dW’f§¥ é™h °@’°E‘6‘P‘i“@s‘ﬂfo??d#°ﬁlg’a‘rﬂﬁpll “ant & etnmwnoéels Soxsaiyred) @ppropriate, the
implgeatibrogroes 1Y i be perfohe iPineatier plthchnibhd Qd3e, [5:GRsR8E phibl9o forming the
pate Glkctiadel 194, tlteh:gy ngq&cﬁ'%gmglght anmﬁQPét”eg SLQE saogggr?&s %Lo\?ﬁe throughout the

bod)I LE‘Jn IB’P eFop ms% Lglt}lo ?p/%ndca{ arngé'? lélﬂg éfr?ué?a@ctor layer 103,

I ACT easec

the ‘T@ﬂ“a"%yf"%* 14 b F*F!b‘i’%@matatea iny thy re%Pe%*rea'gelaeﬁlop lesletip aide typrovide the
desirgrt qaebpn @i fijenige kdncengrativer I dthesitlusprative brebodisedls, £16 Irespeatve light higmic species
may ¢ i8dotplotaldg) dirfg artkpAdxihl SBGkN $OELEST Oheh & 198 0B drlalpbrib D R& £ may be formed

formed. In the enbodi nent shown, the pre-anorphization

i mpl antati on process 109 may be perforned on the basis

of the spacers 108 so as to substantially anorphize

the drain and source areas 106 down to a depth that

may even extend to the buri®zd insulating |layer 102. In

this case, a subsequent re-growth of the anorphized

portions 106 nmay take place on the basis of the

crystalllne tenplate prOV|ded by t he body reglon 107
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regi on 107. For exanple, carbon may be inplanted on
the basis of specified process paraneters, wherein
wo empaedsdve i npl antati on dose and ener gy val ueBCTYH$2007/007559
readily be established on the basis of sinulation
calculations in order to obtain a desired
concentration at the specified depth 111 A For
exanpl e, a concentration of carbon atons centered
around the depth 1 11 A may range from approximately 1
on a8 of ebnta?(]al]é;)czﬁh RbHAIYEds G BrhicOh Barlespondiilath&nt Bifrbarl, 8Gorfa€and the like

mayv\%% lnlccgrpora g éltxrlmgg gl%egigT phlaJé optsug]e%qtaxlxa %TI U E@Eegsv e enbodi ment s,

ow concentration of approxinately
1-5 x 10 19 atons/cn13 i s considered approgrlate t he
I g @tspl@matpq:lbelégtsatei the sqmgpn%mp@pqu)wm Fheg pdvanced manufacturing
stagfl anirt, Gt AALU0AGlay EdnipgseStspgaye drof andratr@regensipn ragiong P2, which may be
deﬁIxeg 'erxﬂag% B&'ﬁleg%ﬁ d&Jaxﬁ G&&ng'ﬁlo;l' Qdwnich Q@ﬁ%@y d@Luﬁ Or 43 @Nd cﬂbzﬁg depending

on t{;ant?fp&j)éﬁagx%ﬁtg'trwées%ﬂ% By gle gan's:storulg@ is 1Etro%uce(p 0, d §| gierj Jl 8“ 4dordance with

I NSt ance,
deviggy remmﬁger&s r éﬁ PEYRYy y\FéI?liq)ee,atlbe d’aﬁaﬁﬁ‘i‘ Sﬁ’lmﬁfeﬁe@lor ﬁegf(ﬂ% 1 12 may, in other
i@V CoRclinhe) bd Syer o8 to thherdanpiphiattiar iorlanptior &¥sand Jmay, in some
embdBMredRE al's@@eofoﬁ’&ﬁ ali&do R ihfSudieSfeREs N € fr fHodfding ke Qight atomic species

€ ol QhAE! r aleltl, increased offset of the
lllg]y u,%\) rclon'espondln% 8ro%e(s)s 95\9 \{'Aageoe J&%ng%%hs ﬁldc s @Q{‘a&’ ed offset of th

rat|on. | ve
sub%arrl\%ldl ﬂgﬁlp@d aneds éO? gxél'brésgfc‘t {9 é.hel %atﬁ l[ectrgfleolr%ha C‘ .e. & Wlth x:eSé)ect IKT)H aychannel region
i il SmpDICHS BT PIVSEISEpISaRRRbe G HOB e Cberdiand, forming te
ext edidh€ 112000 @ bdsBDf BE pr&-axﬁ@ﬁﬁxteﬂ) fredshet g freda@\anoehanneling effects during a

confe 5&1%9 QleErl?a%oP E%Eés Rf fcﬁﬂin& el g%lorg NV kbrds§ GRRIAL @S readed accuracy in

corr%spondlng anount carbon, fluorine and
p“’l"ﬁ’é"glq'elf‘ég‘%i/l be incorporated during a specific phase
of the epitaxial growh process. Figure Ic
" schewbct; &l shiyie ithdrarst pralfogimetth eo-ier helo mrdioet 3B meeks fermed @Qhe basis of
a cdn@sp@ndﬁng E:Il;hzﬁxfatnﬁlqy\l&% ethe KRN ERBS 118 rnltaﬂ GonspkiQ incld@E®dopinh @ncentration of

the san%e con%uclivx@yrtépe)és &19 %%r x'§f§§ V\(ﬁg §e%%{}§ i7Vs§ agtg @o&d@pgorg‘ &H&&ﬁy graded dopant

|
T
the bbdy yrgpion dOpadtthedplo gegfon t1 4 enddispradmin ar@égyéqqdizgx@s &1y tp poformed. The halo
reglodsPi8 3 @ay b fRBddSh Qe Ya85f0GRREEMsHAY iniphatatonatidics twbich kd also include a

tlltég$mﬂlﬁ‘a(18qu Srggdetﬂ% 1§cre§Q§ Q&pfcult @Q\c&tﬁaﬂfop w&lﬂ;e@@ci&rggt@ Elgcerocw 164) 1t should be

app&?l\a/t:ecﬁtggﬁg S glslﬂ%&trém ve. )? gér?%‘%ﬁ t}rxe eun%i‘l?rlm){loﬁﬁfgcess lli]legf 1ntro|3¥c|!]n§ the light atomic
spegigs| 11 &8 mpy bwﬁ@meﬁeﬁ@ﬁfeg)ectﬁé 1qp&nm Vit eI fctréietinﬂ)é the halo regions 113
andtheCex@RBInBdiga 1 120 NFar Msthiga it implantd 08 parrss haymay jbp pefymeed after the balo
|m[ﬁarr’(g9&ill drehd §a51s Qk §Q]1fﬁ%ntf s@‘fe@dsﬂ@&e& Gkmdnf) thehBy bmhﬁ@%ﬁﬁdcﬂﬂﬂcmbxhty in

des%_nlli%ﬁxe %tergl rprof" Pe of It{‘ tJchgMPath\gofilQE Jt(lngchgpe%soeré: %&qgﬁzﬁé if a reduced

responai gigsgpr ocess %/ nta %-'Jlilcness may be
overlpp WisEE DY éﬁ“"éﬁo'f i %éc?"’é??"?é‘fg (o] i ‘H‘@"‘?ﬁ §’t‘°é i Y
progifempibri tz & inriapion] 06 therebh ottainagenptincregsed pfibcigghgospect o the e elctrode
10€ | 186 MigHd Omit Qbkcied 1188 mayhlkdberreBipaed astaogrdaplr@Rprekes $i1@¢ khe morresponding

atanWalc?Js %LaYge c%@ttﬁgs Jﬂ@l}x@ﬂ’ﬁkl}@@ mgcﬁﬁees k& Had bd &&ploﬁ)bﬁﬁonators as is the
er.
caség)f Séﬂga%ﬁop?né 3ecgeﬁ,sw c%fzaﬁcorre 5 g skélﬁ g ﬂﬁvefs thl B9 rets;llgtwe band gap.

pre-anor phi zed areas 106 may reduce any channeling _

ef f egtus 1dm¢mgcaay tontpiesthonticpgiugtergbanstl 8 inerurrrgdegesd manufacturing
stageo rhd @hR 910 A8 cﬁﬁﬂis@ﬁ%xﬁﬁage a $iltQRICHYeefNir@dAirél 1 13 Gormed on sidewalls of the
gatm?]ec{rocﬁ qug Wﬂtg’cqulj &ﬁ%&er M§ 'l lt4|n9a9 anLJL%e Sr%keQ%x&A% acer elements such

o5 K8 st | nd 4Bs Sy TG PIAT, PoG P LT S & e o e spacer
stngrer ld$ potetiied gn Frbpsiertef desten iiprioiEsePecT vehhialn! RrefingAf decp drain and
113 may conprise an increased dopant concentration of
the sane conductivity type as the remai ni ng body
region 117 so as to provide a nore efficiently graded
dopant gradient of PN junctions fornmed between the
extension regions 112, which are inversely doped with
respect to the body region 107 and the hal o region
113, and deep drain and source regions still to be
forned The halo reglons 113 may be forned on . the

_____ o T .
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species 111B may be perforned after the respective

i npl antati on processes for defining the hal o regions
wai@d7ams$0t he extensi on regions 112. For instank€l/Usive7/007559

i mpl antation process 111 may be perfornmed after the

hal o i npl antation on the basis of a different sidewal

spacer el enent, thereby providing enhanced flexibility

in designing the lateral profile of the concentration

of light atom c species HIB. For instance, if a

souxrccerEﬁx%q lfp\ézﬁ{:lll 1%8! beMeJ Jﬂ%e@%of Erﬁglbﬁlnatxlbg Zroée& 1d&Si h6dd befhppreciated

corres ac r ncreas ickness
h635 69 6l 9 114A may b
that ﬁ}ﬁe m[z):esgJ Plr OV gm urah?y o? m{pEmtatnon sﬁe%s rﬁ g‘rte i e lis Sfacci ememb may be

y
forreﬁétaasi mbrﬁgueaw P ﬁr;er é‘éﬁ’?é‘d“oéfsie% &y \kf e eh aad sbely tptegond spacer
elerineitB odhebelfOhed Bii@ved ibgntecant] @mlaptagcpg(ppegl ofitt iBustratiye eubbmdiments, more
spal€ elbRdnB IoF § gn@@sp@&r SeR B mA R 2P FopiRe €dr @Rathj %Qesfaelﬂﬁle lateral and vertical

rres n arge carrier traps
dopan;t) a ncen egw?#o ge cep noag:?Béou@c%;egﬂi% I(igl g P

usron iers rather than as acceptors or
donators as is the case for standard dopant species,
whi The specpr etorwesidd maiy rbg | fgrmsthjof tthePapisyiof welyestablishgdt riipes including the
deppJ&ﬁ)nroe&p@fsxbbﬁé& spaatngaip, sbii GuuilRod flri8€ Rttt ik ki the like, wherein, if
rcqllxi{ﬁv an Cg%t fie s;;abe@ n‘?ﬁ@:mlc fp déé&eh% lglg'vﬁﬁ&al’]- Qle b@ fcﬁm(fdu Ertdhﬁﬁsequently an

anxsesmcrqtc 8"’%%5%% gto o%tgnlg 35 Jndt Vfdugsl'; glg% If;lg’r% 0: 9 C'él]e strun’q%i }11 4. During
the frespaTiNg PERSCSS Semesh 1 d@f“’t‘?‘i'ea“@ A1 PREIRELS BRSPS PORFOPTHFIE Sefcffd so as to
obtiil the 8‘1&3181% rspa@érr width ticethdslmaskisgy cféctrdorinsSte omeor Qoreipiplantation steps of the
probelidi 161 Chgidd th§ erﬁhﬁﬂ@%ﬁmﬁﬁbﬁ hhrosss i 16 a® RsdeBhife dddprocess may be

perl\;ll\éﬂneg in Qrger §o ac d%/ahel tg?c Idoudl n&c“;asdélhﬁlﬁ otﬂ@laxte%&x&hre%&ngg li gng %{esdee drain and

e spacer str uct
cougf e Wi b ‘b"e‘?Pg’F\g“&’f FoaPt e BEY AoPESpEEt 11D Mﬁ%mr during the
respegtive fagrkeal [proodss, |tiersgbsphtiae eprreivzad preasrids may beesuweagil%‘n ge-crysgllized, while
durhB | 6 re RBMalRRSOfERE, apetthe diR&kien adfecBNmdyng2l @dteatid @R vicinity of the

boxBEa%Q gé%éeer} ;Ih@ r}l Ialh§tj,1%l th Qx@stﬁgﬁ fyeagloﬂvinggi lte éﬂs t)\m&eopcrro@egéﬁmg on the

I ncl u urality antatio
R
atogiq dpesiery'd ERjmeriaNeplage, Mheraitt thy pigsengmefale Semle%ﬂéﬁ MR | dyertain degree, modify
the GFfukivigChf GHétdopantd vhihl BB E epsirrib layedindee osteiiffmicn s{XaE éipants, thereby providing
mo@lmted]d%ﬁ"aﬁt meng & 0 ﬁ’ﬁ?\gxciﬁ&L | WBde BMsiBtive Qe fents, highly advanced

annea tecglm ues may b S\Esee s cL as %astr} eagmelalI lrl‘ig’sgrra%;xeaygc me%dm%gzg%glses of short
Nor e %ac &l enent s a sin pacer €

durfisprog ﬁrefga%em?*awﬂ é‘feéda'f‘i“ﬁ‘gm RS é%'fi’é% A o 4 by comesponding
surfages inf aghizhly dropiaedt mapomclereby aitipting af dficinhastivitienrf deraity wharedn the degree of
difSHM IS Senl RGP RBucddldue to RhGRRALEN oF the Hfﬁrtebtfve radihébniFalyes. D@ the other hand,

an &ﬁ&{m % c%alh%ﬁong‘ﬁla?rlbl? pgfonm Ionlx € §z¥s§ Ql’ zl l%gtquatrngﬁ WRE %mperatures in the range

I nc osl.tion o an app riat
of el SO B0 EVRTN 188 SO T CegleP I GBI G G g coaline
strycloes i subsentiafheecefigwredi f required, prior to the spacer

material, the respective liner material may be forned,

and F Uz@ §€ &Hﬁ%ﬂhéaﬁy ﬂ[llsll'g[gg tﬁé)stcﬁngdectcﬁ time R 5(9'9 qsfé'thgady\hgced manufacturing

sta%J h é\ﬁgrt "F%%P‘tal?téonf& ile %fe—gescn Cjih gpgcl)cgg {Jte _kS evxce JOS conépnses refspectlve areas
119k fpgrstrecedislqepion d@vés‘rf*thhmy artferd ét”e H‘e pad sgion éWsm‘Prﬁ’y exffgsion regions 112
andaop oie @Fﬂbld@tﬂny sk egload ls,ole;.azsdntg(pnolgatlaerai ptr(higng t@qe,qf theckby providing an
mcx%ﬂ@cp RhxadM ;gthh‘o:aﬁl@gg BedSer REKI RGeS iR GoayMEibN G071 K8 PRSI explained.
Mo&eo% ak ]np! aaprg)ii-t*%g Ioﬁtgc %1_%?% ld)ttxayt&%dpﬁlg gogsd%plﬂ %l@ ht Hn‘iu.egpe&eQQI 1B, thereby

tion process
emawsamwnatoa b fiffvé"d’&%‘s‘i’iﬁif' %’Eﬁé‘if’faél"ﬁ%‘a’s‘?’ eyt rference o
Fighng 1d,0thprvepeentidng aphparacessep bave been desfl th mygectivel Nejenctions 1 b1 may bave a
mofeQFbrdfBed] 12, A, hRetie®p pehfik dve & the SDUITEE diffesifin(Halvibil Baused by the
as well as the halo regions 113 and the |ight atomc
speci es 111 B. Moreover, during the respective annea
process, the substantially anorphized areas 106 nmay be
substantially re-crystallized, while during the
re-crystallization process,9respective dislocation
defects may be created in the vicinity of the boundary
between the crystalline and the substantially
anDrphlzed reglons Nbreover, dependlng on the

o o o "

o o T
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nore pronounced dopant gradients at the PN junctions.

In sone illustrative enbodi nents, highly advanced
wapmeabesvechni ques may be used, such as fl ash BEE82000007559

| aser anneal techniques, in which pulses of short

duration of energetic radiation are directed to

exposed surface portions in order to heat the

correspondi ng surfaces in a highly | ocalized manner,

thereby initiating an efficient activation of dopants

prem&r& |t}Q ntnh@opgg g%lﬁ gtoBIc sgé(:{eg yﬁbo%la coxé c?ﬂ'lcé d&%int Byratlon of the transistor

ng g he short duration res e
Ryt ] G €175 6 b PP ARk FoYor G Sfgprons for & P-chanel
tfa‘}S@miz PPaRURting indhej ey spgisn 198 mpebef sianifiextthoredyckrodu gestheingyfaseg leakage rate
prolideitby the eglonssim® invihdiny tieciop edpal Ui Sorhibispedies 1 anNge of

approxinately 600 8000C at mhich dopant di ffusion may

be ﬂo%nl'e the ev1c OB ed%" Eurt?e]% ompnse TE pec%v tsg!c!dl: ?egio?s 117 formed in the

structuré is su Stan reconti gur e I 'gu
drain AR FRYECP EEIPISy 17 PrdUR the ste 5‘6% 10% i QXI5 B FEd Es OBt} jatdeshepp @sistance of
thejergregs. Fomexdmepte, theleained 7 marvafierst vitkehglatbhagebalt Af to@ibinkthes thereof in the
fora Qs REtive eI siliclies. alURNAE SR deRR6haddnh %@‘llceplﬁ)@ @fay Rave 8ed thercon a

res;de@t% Qt?esslg) QICIQCQI'FEHL)'[B]S ?]% »\(;\ﬁ&p:-‘ﬁa?tb \égnp% e% %% ax]ly a % qrﬁ{e nga[eazﬁ sugx as silicon

ation
S G P07 YD PR CEREFERT  BOTBHET TP aa 3 PR i Prsa of
eo '?Péfé‘-b"edﬁf ihsile sireep. dergycadso impgition s high Bmoudeqfemdi foghaipdy fegion 107, thereby
incle@ing i@l chqpgehiriet Mgpilih er Rk andtdf&ﬁfcﬁby/hdﬂr;@&hdﬂigﬁgm&&sxve and tensile stress,

resﬁeE\Q'E@ a%%qouhoqﬁ g*@c:aQ&t tﬁlat ft}Q tr(%gg rdggctgcafagrérqﬁssmay be provxdeji with different

mt.rﬁg‘g #Halsjs dA Q%Sﬁ é/Bes o?,tm ftXrIs eas{ormed E‘)m t m:con?uc{gh e\\//ipg E(?Oo rf‘gr example,

wh Tf@’ 8 Tictharne! s Rdhe- e 1A gray vidsd it ehsqepicsiye stress, while a
hlngexBxle e mae apriiediwien g trhdaistor UA @bteﬂﬂls brielgkiage] ra€stdrSIrespective of the
typP bfarhsisbs, | the xﬂb-ﬁ&ii}h‘éﬂ@ﬂ atoW@éﬁé@ﬁ 11BAfay [BE %Mé&sis ¥xplained above in order to

mcIQ§§§McJH8p1ea gg hhé;'e%; ?gn%ﬂgn% &eguculg%rﬂgang%body e ect Cfor botﬁ eype:s of transistors.

conventi onal anneal - procésses chave en’ use
resgectlve PN Junctlons 115P may have a nore
pr oo Fréestice t Figures 2a134. fyrther ithswatizndnbadiinents qf the fiehaat ioheatioh will now be
des¢rivel inodiefabigi] inditich 861 BisiB@aM iQdreatod jHE N DY NR P BHAH 66 provision of
a n&lho&h@hgﬁ%n%k&kg m|a§ @Hrov%@ma(;()cg%g‘lé&ge r]lélnm!; @0 asA§ 51%- ficantly enhance
oo fORFEINENCR, . AU ung, oner ati,on, of the Transi otor 0
the anount of charge carrlers i.e., holes

for an N-channel tranS|stor and electrons for a

P- chann®lsciemaingly duarates agaithithasridagee 200 hdialinga@ eiyst de@igH 18fon 250L and
a sedddd dFRY rddBn 081 Whdr&abal l¥g15r§ gﬂﬁ.eQOﬁil-}gpﬂtsQat IeEx nsl h@\q{geaﬂ%@garchxtecture

Thal §%@a‘3&e£:@£e€m F& &c\é IZQ& ga ménsg.a sgygtiir%l % as a sxhcon sg%tratehor any other

e e e Te o
and &g fikq, prowhich i raryided 2 spmicenrdpgsat layer 263 dn lehttedemicearpions B9F.CXS0M, a plurality of
SOIr@fpnomsy bk AGinaindl tielbasisd vE reflattPe BHIAGH iACRred D TH rQpHBe SDOregions may
corrEs%tq{d G urdnQfdr Qﬁ:xnexﬁsnﬁ 0B gl%ejZZOlf ﬁ%ﬂ\csf{ré R&fte Q‘ngot: B?(ﬁ(e 'l-eqﬂs% transistors 210M

and si%ond%'ansxs ors%Z%I\FI he %ere;g%vg n_%m aetslecgﬁcy defnﬁegrggg? zeSP]}r%l %ﬂgxm}enﬁhc transistors
2‘°’3f2‘?1‘é§1§é EPieRrat Treheane! Gappigtprel adile theengisterh A30Ly 220Mpypay represent P-channel
transistqy§. closhdel¢ beosppdearddc oWk GG timashe ransisto QTATRLROL hethe Bidt @vice region 250L
mayl [S§SRa0 t‘ﬂlW@p&S(tfr tRBskRek, hdh %} Feb&vel P BIrent 3. ot*’@ammrm% 1Q§)ect to PN

_]uncgghmgllnéﬁx% 09 QtXer %Q%Esgp Ispecx cech$§teen‘trsth9| Thi“:sl“zltc c?lﬁs true t'lor ﬂ?e transistors

[ rrnsic
21015} ?528&“ S“t""?ﬂé‘ dFVé?’fg%%"’dfﬁ%Mpf"o‘kﬁ fllveney zmnbwm(e@hgahe second device
’eg‘@a?éﬁl\éJ Yhichfmay, rmgrepiggiepenygrea sih st  setisRASE: of fieivefyycesbisnd the like,
mayi rggeie PN Hghctabnd) ivilh indldBetNfeal@de i6 lofdad 43 ptRidt RQighi@thiny R8I fioating body

107, thereby increasing the charge carrier nobility of

hol es and el ectrons when provi di ng conpressive and

tensile stress, respectively. It should be appreciated
that the stressed dielectric layer 118 nmay be provided
wth different intrinsic stitess for different types of
transi stors 110 forned on the sem conductor device
100. For exanple, when representing a P-channe
tranS|stor the Iayer 118 nay be prOV|ded mnth hlgh
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Wth reference to Figures 2a-2d, further illustrative

enbodi nents of the present invention will now be
waleamcndsetd in nore detail, in which SO transiBCDUS2007/007559

with increased junction | eakage according to the

provi sion of a non-doping |ight atom c species may be

provided in a locally selective manner so as to

significantly enhance devi ce performance of a

sem conduct or device as a whole. Figure 2a

pot%hmalu&aelnh %ﬁué 4 xlte&bﬁgdrtﬁésﬁcﬁd Polade %r%ggad WattRlotdEndh the 4O e region 250L
ng.a rirs evl c e
mayéI reer.eserq dgvxce area ngﬂxl\?[s X%xc q’unctmq%; %F}ﬁk \lﬂhlc%r}.ge rg%xg%gegg gcg Iﬁreshold voltage

I ons
statp]éb?ré §§rﬁ’f°“?‘@§ﬁd’dﬂ§reﬁ é\ﬁdh‘@d a\ﬁcngdeakaqew P@Wqﬁnéveraﬁfaltanﬁeg performance
of thh )@ vise20 sl staic poley capenPdh nmpe oainpintdsea mod bt lpwatege! in the first
devidd legioS280D. @s a silicon substrate-or any other

appropriate carrier material, having fornmed thereon a

o A0 20! AT R0 S 5 S0 A ey v
substentipllyhl tree @Pnﬁlth@P a9 (g transigtop) bi0rps desgiited vith fiftsemge Poigures la-le. In
illu@ a6 emBodithetd s Athel tf.aysw(bf's 28R 20 84y ihave Sn thiR yhatdercitlifgisagech ga1a elbdu@de 204 and

a sxggéxl] §pa£€fr SIFUQISIQQQI foMrﬁd kléx@iuﬁtl\h&tg)vétlﬁ H:Ql;eytfvg 5ra1%3\Qi- soJ gseareas 206, extension
regloPs (Eoet gl%olw\n/)gri%gh]l h deglfzrbtﬁ n'RXx{ lﬁg lgalgxgg’ a resaee 1ve o bC?SgaCCIS %ﬁ%gturc (not shown),

as iy slgtdescﬁwﬁdp‘@th quqrgxt:e tp Figyes ‘erlg r Morsovemp Bagy \r/eglgg 6(Hdnay be located between the

respeptiva Sliait apd SouR2 Bivhaady. Dergoyven\theddsdicd 200tnmg bs edhimated thea/pre-gmorphization
impl RBHApreoaMo9, FRereRX AR MusthtR@ elnbd@ehs s id Flres ZalfiMhe respective
1mpm)éngn%poc§s§ §(ﬁtls “e&ggg%%{)mkﬁ ans%Lcﬁ{eQ E'zchmm rgq%s ts\flﬁ s the transistors 210L and

transistors }/ re&e ﬁent b &
210M 3y ‘§‘Fb}“§‘s‘“?ff sugh 5 e draasiston FAPlerer 41 %m%"m%? Y § fpgpsponding resist
magiPS 1.t A aProrEopdresPr g EirateBP @Ry erpdyaniasepisrvden élemoele‘grOéglF gsppective drain
andbicke rBdAs AR RSE U6 ndl Yavk YR pafforhddatifEreailypfothe diftera tyf@YHf transistors,

for nn@&,ecg Wi t&endhifel B P oftdyxﬁﬁts bee {deg g.tdrﬁ%riﬁce Wiok Bxafuf1S BEGH mbykrequently be
usefl as A HnCt I Ognt or gr Faengerl tr; 1stors W%Jnx n}aY l;la ve a .Tlﬁmﬁcantﬁechiﬁerﬁnadlffusmn behavior

ran3| aracteris
cowﬁémfbbwméaﬂ% rsa‘t’i‘éf EEHF- éheﬂmws@yzmwr}nﬁ a flifferont &plpigtion and amorphiza-
tiord@niegye I @gieOilusBiOlembodintehte tfeqird-awinthiration timphanatitye209 may be performed
conasenlyBdall Bakistbd Gvithie GRNELstABViEL Reib© 3500 br 220 e W&y PR¥rmed for all
tranrsgtelr gg'n?qu n@ ﬁgesg(ggmé/ d&?L§§Tg§cﬁ ngﬁsor%ﬁtb%tde&ormo%r%ﬁy%r aefi transistor

m cr opr ocessor and réecei've PN junction
elewn{sho th% F@%fg e’280| éﬁk%a’ém?% e)anila(\fé? tPeb prﬁlaavip}d?n implantation 209 may be
perfoprapd i pFiprcta ttel fyrmaticduet e spéceraatriatige Blddyspio faa itsiagge discussed with reference to
FighiedIit 16, 24Hi10 i 88 @mbdait@ntan hie@daseitstior s hﬁbrﬁhd&{)}egl&gﬁom the corresponding

gatcy é&h’%g 4 is ag?cvgch Qlogsts«nx@rrtly mponﬁxn dlg‘%)(thog @efgc@sgalf @p trgégj)r may be offset
ar e SucC

frotl'punc Fslp%H\éﬁ c%%rl.nel rﬁgmns n{':or exa ﬁe u?pe an%??ngzr(r)e ﬁ'rgg %]e_ Berformed on the basis of
Xenpi (EEEHHIY oF 1% "a‘b“é h%""t"&lfﬂnf’l“fhﬁre‘ar’égpfcé‘ées‘“ﬁ}abtﬁl?ﬂ Rarageters for achieving the
reqvifyd pearshiationediie dow wnciksied ddphaka e rawdily gewidiviicd en g basis of simulation
calﬁﬁﬂ&ﬂ bdwoe RERAGEkpRRIhOr COREGRNDS 2 Eddiebd d@¥de GEarndHilizatdh RGRained within
th it SHRE SN be maintained at a
¢ 1:.;‘}er ast eriuearig Fevceﬁq s|%n tzhe @gt devi ce region 250L.

The transi stors 210L, 220L, 210M 220Min the first

andFigee thx}@\jqa@eillysgg?s@p@e@g@@}ctoz%‘W ?p&ymth &\usther implantation mask 232
in (5:LDS tegioh 2L lwitild dRosiB@iNEag 0 priidpar dit eCand &Bioh PIOM] haiS he b@sistor 210M.
Mofed{dr, aft &ORE ﬁdoh@@xae@eaho sxefngraﬁ@&ﬁ Jr&esElzgmoemb@c&g -hgtlt Riomic species,

Wh(!ﬁénlx ui§ tor;xea L Vt?atn?c er%fodl cxﬂr f:drr]bog 2’{%&‘: gealggcl =) gxr Sl g%t ?tbmx spﬁﬁs ¥n order to

gat e el*ecfro

°°’§Wﬂ“dé[‘g§’| ’EP@WéFhF Juapiqr lepkagg ?“B’égc il g"ﬁ"i‘ﬂ“ tiorREtveReheseps: Regarding the
spedybrs@bihe implapytion@gpec tilyvibe gmaFriterappbls suregRushr @pignd@(6th reference to the

extensi on regions (not shown) may still have been

formed on the basis of a respective of fset spacer

structure (not shown), as is also described with

reference to Figures la-lc. Mreover, a body region

207 may be | ocated betweenithe respective drain and

source areas 206. Moreover, the device 200 may be

subj ected to a pre-anorphization inplantation process

209 wher ei n, |n the |Ilustrat|ve enbodlnents shown in

S ~ ~ 1 . . o NN PN
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and source regions in the areas 206 may have to be
perfornmed differently for the different types of
w0 e@nd2asonrs, for instance due to the differenpCT/ypmonH07559
dopants to be used and the |ike. For exanple, boron
may frequently be used as a P-type dopant for
P-channel transistors which may have a significantly
di fferent diffusion behavior conpared to N-type
dopants, such as arsenic, thereby possibly requiring a
progialssf 1fler'ﬂﬂtls |am9$pﬁ£l§ ﬁtplagtﬁtloa BQ‘axﬂeﬁ@J RBh ZaibieQRd &by tnR@ Ve reddlly established

on 83 p 1s otl tLel &é\%ge[sg‘%g’l\é ?eq@ FEE] eaés ' of %J}lﬁat% gn fpgljmle;léittcjno EOnsequently

0 rne connon
e TS TP AE £ REP U P S ANGH Bl 5By onpggaion dovn
to doRpecifig ripmininyordsete fobirinthy dfsirpd ingrpase af daqkiss eugent prappastive Hlpjunctions, as is
pretifiRly sQ0maal Ebe iatple B préass 2 0Ny be Hesighed ppsitier thefespedive atomic species

thlgig [ﬂggrnll-eydeétg \[;fl' tgéuslgmic&ﬁ%r %99 &Oﬁér 1§1u19t:ontzaﬁ'?1tf$§ \aéiaf%nposntnoned at any
reqﬁnwg F%’H‘t ag tlSI f8r ﬁnsﬁbcg S rf,»awn zugcl da%usscg w1t]":| I aregcrc%b ]?gt?‘eolq)t he

formation of the spacer structure 214, as is for
I Nstigne eo stheatied e diuwateh the @évixe @AT duripg 2 Firderr iogladtatiop erocess 216 on the
bast@hﬂf |ane aﬂpﬂ)plt'xehé Rsifl Q0 IFERLicARay dpdse @i Qdns@icfsSAbL, oMt RAile covering the

transxlstors Q&U ‘5205\5 gggnq§ fthreq{l]\n{)lgnta%oxg 91&)8@ peg%gtlvn% gtt sgecnes for the deep drain and

trodes eved nse
SOUER FRISBBHAIEP NS e B 5 08 PRI Baskrof PRSPt igplgpation recipes. It
shopid pe ippreciftédstbat a farsspording progespisguciiop es Sihwhin Elsufeefi-35mey hqve plready been
per@¥RAidr @he trhibBtolsTPO1a DI0AL Wik the OQpeadtavy pldecselidve forte hdiyRiudlli @dapted to the

reslp:éﬁv'e §ax@1§toxxt%$9 nIn stgﬁrtﬁmgﬁﬂdﬁﬂngrﬁs Me&u@&lscmvfﬁe tefPdative processes shown

in l%lﬁelsg\i}-lg% 5’!§¥S ee per 81'\(%‘033(1 I{;le ltagl?f}bl%qt Qr eac al’ﬁl O% S"rges {n %mecnv@ Cé:GVlce reglons

2521Vl pherirerrirpe Ok At }“yhee’§%‘%‘[’o?59% FREY PO Ve fegst mask 232,
whilxf allF 1t tranbibtons 2 1OM, e20MVakaydr sxpased foglie impigaion proeess 211 in order to commonly
proei&p@ll%xjclmtr&pec@nﬁw Lo¥oies Bwikde Ble rcetdcsﬁiﬁ@ﬁgeﬂipﬁfxtatxon parameters may be

app@o}gatp ?oé é%.g % ﬁ‘c’tragg Ko@g n?QmaW chggtd%atgog?m%[ ngcpho gucstgtu[hg gmorp}nzatlon

transi stors ure
imRO R EPE?- c?ﬂer%w e PP RS PREMEER LAY tP8f°%B"é\f’|"8’§ bas(pf the mask
2334p priquige the ppirhyeiate doppdt apvcias fProke respesive282 of trpngistpss. f | r st
regi on 250L whil e exposing at |east a portion of the
S e C @n gtherr QMsQJ‘iw.Z é%thmrem@tthel §qucLJg &s the@iGt%lys&errnbgilQM be repeated for the

Lra.nr51|§t8|é 85/0% ?E%lhager compl?tlon ét'Qhe proces %(19) retn the resp%:rt:;\l;gp tII‘aIéSé&o?StZIl &n 210M may
be mefdéqymqucweo‘wéanfaflmmsleafffetpéctemf&fu PFRSHTE Siralegt e tirnyrmties respective
drainiedisoage tegienslin ghdf ta trewsisorsPAC RBE. 31AMO220Wr ant agpropriate anneal process may
be SRS RNGH QY ankBAhizE Y/ pottids dhdlfRiateQRpdciiagas thuikd Wagsistohe

formati on of respective PN juncti ons. Regarding t he

specifics of the nFIantatlon Qroces 211, t e sane |

c r i &P &1 SPPPY RS ST ER BIETT ki HEEPFI TS PRicwpaiNgagneal process,
whergjn.t fap ganysoienes, respectivel Biglpeation de&plpqegyms i24% etexplmgg Ai9mahe prgramorphization
imhR 8RS ErS sho®h Ghhatand@se2 180, 1 @ edlg YNomdyr, @ td dadliditiynal incorporation

of tﬁ@ﬂg@@t&ﬁmgme@ QthQ@cah:@ﬁ' e r&ﬁect‘t\}g@etﬂ:@%bGﬁ?mﬁ Itfel t@nsistors 210M including
at lcast&;amal?ntﬁ ad| xilorxl ato&)c s§)cmcfs ma¥ rowge mr}lcanﬁ crgancc 0Junctxonl lcakﬁ;tcs compared

I on. co I‘ espon
to the ET?F%‘V%‘B&& regions %&?chthagane&eb%% ‘??&ﬁqueﬂﬁ ﬁ‘f f"'ERTEftVé HaW‘?’ﬁ 210M may
exhibitragguificeedly ©dnaieltsheld vaiatiod otymebly ealgngsthe e irdnistorg exgptoprijteyfor static RAM
are® £l&¥hich @ h@bﬁ@}a@ of RsHIRSbIEE AL @S uired. ’i‘hﬂ@k A degree of compatibility
w:tg Hg (/e%ggnaldﬁl s(ra?e%fgg ﬁ‘;‘ LtTcgncgll\JeﬂlM&Q\tlcltoQ Ec;ancesarﬁayl b2 nﬁrng%lecpuﬁleylevertheless a

i al ne or “exa cess
sepif P‘g%ﬂacwwagwﬁwgﬁ' ¥He "Fé?%é%%e”??e““ét"’ofﬁ°d¥d§if§cq°é‘§‘g body effeets in
sengifivetfieyicetatyas. agh prtee aRigt 2301 Morseves gpisisioniitiensions ip By ggiop@igM, Le., the
or the maxi mum concentration may be positioned at any
required depth, as is for instance shown and di scussed
with reference to Figure Ib. Figure 2c schematically
illustrates the device 200 during a further
i npl antation process 216 on2the basis of an
appropriate resi st mask 233, which may expose the
transi stors 210L, 210M while covering the transistors
220L 220M Durlng the |nplantat|on 216 the

.
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respective transistor types. In still other

enbodi nents, as previously discussed, the respective
wW@e@casses shown in Figures 2a-2b may be perf op@mBwS2007/007559

si mul taneously for each transistor type in the

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

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

covered by the resist mask 232, while all of the

transi stors 210M 220M nmay be exposed to the
dimefEphant tBd feGactipé 0aRIN6r Width Mirkdio) AGY bet reduc@mamprred (P c@ivértinal devices

protxnh‘iﬁg @Jbaar&lmﬁ/ J:@%% q)tulﬁ;‘ﬁanlcé glrELe éllé gmeq,uﬁ‘gxegllax%rﬁs dé@%@reh&@d due to the

decreas c? gv f rle%i fp g é)l% Egtr?nﬂst?rs EI%R]A g]%xe VéCﬁ éelgs F g%’l qgshoulil further be appreciated
thate tm\gq é?t&bqv@ﬁ% Flﬁ\ﬁgﬂdapwg 6°’f‘?6’|°ﬁfi“tgr“ﬁfém‘l"6 Ifortlrﬁ@asmg the leakage currents may be
appHeDe b raaibtbe R20MYHualtoatre, (i seko@ve inElrese eflyakage lngregts By incoamehting a light
ato.afa Lé{:&{%s mBP AR B1c®Bn 4l BadiBdt REsaRE bk RO dsPRVIBRBI Eescribed with

refe?ence to ?l n?s k—lgsﬁlat 19 thQ r;lpo(;a%orli Kﬁhe% Extggl-c S}?JCI@S rg ?"%@‘Ee‘iformed at a different

Pt HBPH a8 A BTN TG il € s e e may b ncoduced
intpthe semisgrdugtordesst?0B abah g3ty minafaptagng stegs pcfsg\aly pligs to the formation of the gate
eledilo @ 1Dl SHOELS, it Attatior2: 2@k, te@faxiGI@pgiatdhaiguc®ind iR QikhHAL ESd. In other

casés, Ja@ngh\“’ﬁt@m'S&Jebxﬁayrbm%&st&eb;tﬁ S8 Bic? H0e RO of e scewan
Spafef Xtructurc 8? Vgsrlse a %/Sﬁnbgac‘ 31%1 re er\én%e I{o@ ‘aalteI on masks.

rrespectrve rocess s egy used, after
form ng respectlve draln and source regions in all of
t he Ab s endt B¢ presnt ZilGition Fdes ankhiivbed R2idue BNredppe O fAbaihebody effect
in a@ﬂiﬂ&a bop&a%s@o?ﬁn mn b&htﬁﬁ{l fléM Ber=Ta R Epgcn{s@s 1%%5&@& Inla $é6ttion of the drain and

SOU{Cﬁ regF)Qsl arzx11§ q‘§?’8‘; ! Ig?c%sm Q‘r 9‘ tchc grga\éaeﬁ%oni S| a? t I_]IXI qu@ag%t STherilght atomic

spepipsa WV Hastiots °'3‘P°tdt§?e“‘f Wé’pﬁﬁ‘iﬁ‘ﬁfl’é{‘ prderse, "t‘aPi 83 ’t‘"é‘§'i5’é’£“f‘ P\Péy appropriate
magpfqedbe SprOBEsSsPedtiireimplantatioh grocesom\be miveticetechnigus.cedhiay epitaxial growth
anddheSItkO GtdeR ihedah&GEe phdRehs PdRfinet2isInas b boRirsIgd §of 20 18 dblk@: the required increase

of JQx(cgonalg'Rgégh IInZs%Inle gﬂstﬂamlegxwd%elng Qhe%ggesgtrngmgc' mg'we q].)fl]unt:l.jﬂ)% leakage may be
sl stors 210 reover, due to

seleétdvti ytpir ﬁlgc{ ina ﬁeér&cr05ductgrt e\éxce w eretuh eor nstanh? in dfv(:)crgn aréass(}EJaé are hxghly sensitive to
““@‘ERE"(}"O&?@C@FB% a %ﬂ@é‘@%?ﬁ@eﬂ Gefévo‘a'eHO@eﬁtal e H@ﬂ@@chﬁved while in
othtrh@s bangN@ideti@r Beadd OiMickandy lorelisagy ladkadecasdnt P el wdidtainel N@n this way, a
sxgﬂﬁ’cghttdn&%lnexﬁtopm Svegbﬂ %@fﬁanm wiell @y ﬂmgﬁ'o@cm'yfelcpﬁfﬂtblz Xchleved while a

hlgg H?glaeg {)te co:%alflg&é/ witg §on.vent1?ar% t§c€u§' O m Syebe ntlao f%{]g I-rurtggrrg&é presently existing

de"@ﬁ Assisaiferifr¥pced fRkderiess prve i %“fef‘ aﬁg’P?P?fr‘gth SPIRSRA Sy Sjr applicability under
differginiviiage aad/gn igmmefaiusaprtditipnsrdediu @ eghifidant eslhaibdoftg tioging oidy effect.
t hereby nmeki ng these transistors appropriate for

st atl'he%am%ﬁﬂﬁcntg &sc%éd%tbv@ alg hlgﬁrag\ggrxlggs @ng m’&é?:fuﬁﬁxtl@ lbgmodxﬁed and

pra%tlafﬁlplg%e 7 t lfut e ta r?t 6%3%1\1/ ésl nz{ps%ﬁlé hlgﬁ slg{le ? Iéle aétghapgﬁ 816 benefit of the
teachipgh PrET §f¢rrﬁxerm% thetraroesd eigpscs’s o phye %Ph?ﬁf%@d ifAjdiffgrent order.
Furihevere] Meligiggona agiigenidéd to atrtdeihd aagseiin dr des{zh Gekei sliodR, other than as

desribgd &l HERYinD RGN 1EMELer6td Brideft thdd Bre pREWELThAiRAH HPIcRAdNove may be
alte ffﬁ,ﬁ%ieé‘ amt P sucﬁ aenaf’on!' Ce AL RAT widhid C&l Q%%J = §m9 1,PWhe invention.

eover, tran | Mensi ons

Accortingly %p’°‘e°f‘ﬂbsﬂY%Ifb‘ﬁ§f“d?1a§ S“I‘ forip H‘éhel‘@gﬁé?ﬁlf"f’ve transi stor
wi dth directions, may be reduced conpared to
conventi onal devices provi di ng substantially the sane
performance, since the drive current margi ns nay be
reduced due to the decreased hysteresis effect of the
transi stors 210Min the device region 250M It should
further be appreciated that, although not shown in
Figure 2d, the correspondi ng techni que for increasing
the | eakage currents nmay be applied to the transistors
220M Furthernore, the selective increase of | eakage
currents by incorporating a |light atom c speci es nmay
be perfornmed on the basis a8 the sanme process
strategi es as previously described with reference to
Figures la-le. That is, the incorporation of the |ight
aton1c speC|es may be perforned at a dlfferent phase

o S ~ ~ 1
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spacer structure 214, as is also described with

reference to Figures la-le. As a result, the present
WO paenedson provi des an enhanced techni que for periustongoo7559

the floating body effect in advanced SO transistors

in that an additional |ight atom c species is

incorporated in a portion of the drain and source

regions and the body region in order to increase the

correspondi ng junction | eakage. The light atomc

species, which in illustratiym®nbodi mrents conprises
wHad1Benagieh! Uori ne, may be incorporated at any

appropriate manufacturing stage by a respective

i npl antati on process or by any other techniques, such

as Bpit a&kaho%tBREY eand the |i ke, wherein the

I espedditgegopiopiesemigapaied BB mwaiyﬂntﬁed pwTEe pred (1@ ang @t lgast partially in

t 0 obt ai 4bokiReal(BFYbfa itk $TIGELRREA(1 OF) fokrhHdGbdve Asubdak AQE);

I'n é%}? dr!l I# EHI%E(!U@JE Iréé%nse(rrpzo WSSTE Q;lédl’altl E'x% sglgger ﬁsﬁpﬁqw bf'ﬂlplantmg one or

i ncrease o Aunctron eakage may be selecti

prOV|dedeﬁ R EoRduct or devi ce, wherei n, for

| nsanbes sid dunsnd wuse waigrsi(Hat 11arte Stllrftgﬁrlv resrpllzr {plapiation-induced

t hr eshol @yswuDddngrein vad i |amh®prcearesbrg 101 12j DA taid wedetinggpmic species

of body ey s 'B;olvﬁlng B tekdiat IE&EL’,% pgﬁ)ﬁ'og%alaqomyea\feﬁqu\ﬁlol $8id drain and

i n other hggglgg?ﬁ t|¥e devi ce areas a noderately | ow

static Ieaka current” may be maintained. In this way,

a srgnrfrcant i mprovenent of the overall performance

as el | He nethed gicbuG thoein pidabridaping atbmic apebitse b8 B) compriispseat least one
of carbbl Gdndagy ee of conpatibility with conventiona

techni ques may be maintained. Furthernore, presently

:)r(rl 3::,] I,] Q%E%Sr\’gﬂéE f)td ? % She{m?xr ﬂ'ramg]\é gap ée: %r n fn‘g SP%CGeVrIeg(;oeng (1 1?\{ ?5) comprises
perfapypitg, eripbielifulaptipg (@ saif onf ermerrrdoras) spertye (1410 a@ye-amorphization implantation
prote&y (Pl B uibsani0iff ekhdrbh@dity atiews: sbid drain 8hadgrirdel agas(06).educt i on

of the roating body effect. The particular

tegg :j h\r/rgﬁ e. me | § Cij c?agn? g W argr%r/ g on—d?fmﬁra a?%]gcastgéc\é?(lqm)yy pro%i%ed after said
Pmd@ﬂ?@@éﬂﬂ“ﬁ?ﬁ“@@U|valent manners apparent to those

skilled in the art having the benefit of the teachings

her ei n. Wmﬂﬁamplﬂﬁm 4, RBerih @GASE s8d BRI abCloufc® FdxionsaD Y €15) further
conrp.n}{as Fert{o%rﬁgf é)}(aﬁ)el llaﬁatl%n gllazegse(q %ﬂ Lﬁep E%Fni:mg': su{dtpntmﬁrganoygnplantauon

Ions are_ [ ntende
ProgesTId P8 e MO geR T e HEPEF-EHOTIE “GTREF oA f g Pl implanain
rroglege3)-bed in the clainms below It is therefore evident

that the particular enbodi nents di scl osed above may be

al t gr ed Qge rﬁg&gh foi' agmqngntﬁe'r Iconﬁzlﬁgmg M@ﬁhgﬂ EeQ&ﬁ S@f Gansistor (210L) formed
dere

abolv?_] %/ iubsgﬁtc (%: C%nrord fo npr?wds ngt Eg non— g atoxg}g]: s cclcs Eﬁ‘l% e211g in said first SOI
rasgoR @I FEFPFRI PEHBEEPREr %@IW‘ELAF‘I\’/’B‘“W—?A‘FS &P, 210 o seid
sec@id ADMeDsistdr:(2 1AL yrekerirckpid s PP ISIOE iramgjstor[§2161/) igld wag ofia logic circuitry {250L) and
said @0 SO ORINAGor 1000 & 2 pRESE bk BSmdry dddiBPsoM). a drai n and

source area (106) and at least partially in a body

area (107) of a first SQ transistor (1

aboVe a B¢1ogt°f clpiFo’ MBS AR TRY H‘P%i‘lc?‘? %rﬁg]”?)offneg non-doping atomic
spepigsfl IARKis fess Hipn aripBlantatien depih@f siddiamm aadhepusoigeions (AP-S4Y-

(106) by inplanting one or nore dopant species; and

anngal|ngsgﬁ&gmgka&pmgagnggHggggreglons (112, 115). to

subst ant | antatlon i nduced
crygfugft’aﬁg ymmf’"sméé ,8951&31,3 l°nggzgvléour ce regions (112,

115), said non-doping atom c species (11 |IB) providing
an increased | eakage path fromsaid body area (107)
into said drain and source regions ( 112, 115). 2. The
nmet hod of claim 1, wherein said non-doping atomnc
species ( 111B) conprises at |east one of carbon and
fluori ne. 14
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3. The method of claim1, wherein formng said drain

and source regions ( 112, 115) conprises perform ng,
w@eo0an24807 i npl anting (116) said one or nore dopemUsS2007/007559

species (11 I1B), a pre-anorphization inplantation

process (109) for substantially anorpbizing at |east

said drain and source areas (106). 4. The nethod of

claim 3, wherein said non-doping atonmi c species (

111 B) is provided after said pre-anorphization process

( 1O 8kt transistol (8 0, TRENNOEmRE inGhid s <br ré@ﬁ@ (BoM), b frbgnstRt d 10, 210M)
Srera;: gr ran'gogn zslsgngh rang ?%%{9 gﬁg (lgll}glr??ga S urcL lflerét ??g Clquiog),sg %ody region
per f or nf!A 24%; t?f"@g"a'ﬁ%?’ﬁﬁﬁ‘%azt‘? eaF‘}?ﬁ?k%\%?t’%\gfqnéH9 T3 kggprising a
(109), amdiopihptaminspsdes (f | DRxtdpE frgm atepfithe deip eggioe 112,115, 206) and
I B) is mEQykdedionl(iia)116208ahe sidbday kefé'fbh Q1 a0 provide an increased
process, (113 ath @om JQT&%HEPLEL%P%@ rn?c! Matoraid H%tstlﬁé'e regions (112, 115,

conpr|5|%% Ing a second ansi st or
formed Adve sald substrate (201) prior-to providing

sai d non-doping atom c species (11 IB, 211) in said

fipst SChe mnetgiddr @tvide 2000 clabn §Uustia el i@h- hgpu@\mhwdc species (111B)
coman&k LAGUGHd 2B0f affubkiaoN- dopi ng atomi ¢ species (H B,

11) into said second SO transistor (210L), mhereln

sald second SO transistor (210L) is a part of a logic

ci P®ui t The eRisoEyetos Avyics S0 of Flpiay3. Weyrein 5 depid |°§iats‘rdm(“ﬂ6 ch regions
(112,135)3s goatet thamfa deptn@ ) yf saill leakagdredi@SOM). 7. The net hod of

claim1, wherein an inplantation depth (11 IA) of said

non dOng r?‘ntcg q]uccf‘cﬁ%p ecgﬁ)ﬁ) éf%ilaln@ f&rﬁ) dJ c§1§§ns¥x@§@ec§tﬁ SOI region (250L)

source regl ons

mc‘uelztaz set’f:%)"ansswr 81000 e PP L CTORyYyine @ leakage region (219)
substgraipipr withpw gaid gpngloiuet atcartiespécied (I ll%iowlprep@ﬁlﬁ @irshenpistar (228} is 2 part of
statid r@oB tel( @50Y) and amtkdcohd amtistdr{2015)iiSd fart ofa shek criti2dl Gldtional circuit block
esof,0rmed in said first SO region (250, said first

transistor ( 110, 210M conprising a drain region { 1

12, 115, 206), a source region (112, 115, 206), a body

region (107, 207), and | eakage regions (119, 219A),

each | eakage region (119, 219A) conprising a

non- dopi ng atom c species ( 111 B) extending from one

of the drain region (112, 115, 206) and the source

region (112, 115, 206) into said body region (107,

207) to provide an increased | eakage path from said

body area (107, 207) into said drain and source

regions (112, 115, 206). 9. The sem conductor device

(100) of claim@8, wherein the non-doping atomc

species (11 IB) conprises at |east one of carbon and

fluorine. 10. The sem conductor device (100) of claim

8, wherein a depth of said drain and source regions

(112, 115) is greater than a depth (11 I A of said

| eakage regions (119). 11. The seni conductor device

(100) of claim9, further conprising a second SO

region (250L) including a second transistor (210L),

sai d second transistor (210L) conprising a | eakage

region (219) substantially wi thout said non-doping

atom c species ( 111B), wherein said first transistor

(220M is a part of a static nmenory cell (250M, and

sai d second transistor (220L) is a part of a speed

critical functional circuit block (250L).

15



