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AN SO DEVI CE HAVI NG A SUBSTRATE DI ODE W TH PROCESS
TOLERANT CONFI GURATI ON AND METHOD OF FORM NG THE SO
woBY/6956d8ACKGROUND OF THE | NVENTI ON 1. FI ELD @eriddz008/001310

| NVENTI ON General ly, the present disclosure relates to

AN $OFDEY ifﬂwﬂ(}w SHSTICATE DEODESWITEE R@ES%%S TOLERANT
PEONFIGORATION ANDNIET Bﬁqf(aﬁivn‘lﬁﬁﬂfﬁé. DEVICE
cifcults, I'ch may be used for ermal sensing
applications and the like. 2. DESCRI PTION OF THE
RELATED ART The fabrication_of intg%pated circuits
requires a IaEéQSQBQUNmOFi FHE INVENEION,  such as
transistors and the like, to be forned on a given chip

1. ald [ ified circuit layout.
Generally, a plurality of process technologies are
C Genenlllyytherpredenc @clowdie ireliates th @lie fopiation of integrated ircuits, and,
such as m croprocessors, storage chips, ASICs

more (IﬁPd?éuilfﬁﬁl, it@nudResit fdiSdes 0 caliek NS0T ti&uitsCMBRch may be used for
technology is currently one of the nobst prom sing

therm%??erngf?ngll??lic%’i%n§ g%&&gélﬁ(léperi or charact er! stics in view
Of ~Opefratt ng speed and/or power consunption and/ or

CQ JRANIN: uring e { j cation of conplex
2. ESCE LN GELHERELA ngechnol ogy, nillions of

conpl enentary transistors, i.e., N-channel transistors
aridieFabrieation] oft ingagsated gitsuitaraguirey araarasrnumbag ot gigguy elements,
including a crystalline sem conductor |ayer. A MOS

such 4y aasisérsrand ithe Bkgaothevferrnéd nhatgieen drnp Nreahamomrlding to a specified
transi stor or a P-channel transistor is considered,

circui€ ARt S €GefiGrall@l heglufINty WiChioeds tedBdolagies fadé roaekehlly Practiced,
interface of highly doped drain and source regions

wherégﬁ,t for %Qrgbﬁée&&ﬁltb&, gﬁcwmi&oglgeggo&h% chg%'? %g ICs (application

I spose tween the drainr on and the s

cnpr\ifrir‘eq}“g\n 'nn:}-hﬁp qlq’r;d g[h\él Ipy'hgrf\lnl:nbe‘c Cnbu@rﬂﬂ@xlr nrnggol'\fon'ip Irnr\% romiging
specii JCR1 and e 1e VDS, tebpidlonyds qufténly duelolfhe oSt promisin g

appro%{:}% gﬁ{ei,]@i @ﬁ;%tg{ri&}, lglgzﬂagfggﬁif%aitnevig\lveg E)Sgrgth];go rs;r)ric% and/or power
consumption and/or cost efficiency. During the fabrication of complex integrated circuits
using CMOS technology, millions of complementary transistors, i.e., N-channel transistors
and P-channel transistors, are formed on a substrate including a crystalline semiconductor
layer. A MOS transistor, irrespective of whether an N-channel transistor or a P-channel
transistor is considered, comprises so-called PN junctions that are formed by an interface of
highly doped drain and source regions with an inversely or weakly doped channel region
disposed between the drain region and the source region.

The conductivity of the channel region, i.e., the drive current .capability of the
conductive channel, is controlled by a gate electrode formed above the channel region and
separated therefrom by a thin insulating layer. The conductivity of the channel region, upon

formation of a conductive channel due to the application of an appropriate control voltage to
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separated therefromby a thin insulating | ayer. The
conductivity of the channel region, upon formation of

woos®dsgst | ve channel due to the application Qictaik2008/001310
appropriate control voltage tothe gate el ectrode,

e o N, At . id.i .
e BRSO, G908 U BANSARLAGILA i AIEAL bty chres
. extension of the chanpel region i.n th ransi st o o

cariefy #idy 10§ S0EF SHEn SR Dhe et et HbiiBe HePRE oL i girection. on
and drain regions, which is also referred to as

the dléqqa%bﬁtweéﬁgfgm sowsp@ad draincrsginnsatvhish 1 alpo weferred to as channel
capability of rapidly creating a conductive channel

lengthb elewet necdmisinatiin wigh Ithe eapabidioy ofi paplidly ar¢ading af canidactive channel
control voltage to the gate el ectrode, the

belowCr® Gkl dtivis txyed fupbh @pphcitiog | of tBg tériirad wWokh@nio @k Igdte electrode, the
deternmi nes the performance of the MOS transistors.

condugﬁgi% SF “F‘ee%}gitnh?lrg X Glbsiangey %le@eﬂﬁin'é?%’é:g)kﬁ&n‘ﬁfnc& R the MOS

associ ated therewth the reduction

.Qf the,chapgnel resistivit oni,nant si.gn

trans‘%?’ist efrihélﬁ’ ﬂ}?r llaétc% oar?B?Cltsﬁeinﬁ%rs gtrl?gi rrr?glrlgg)sn e%?nth? hcél annel length, and
operating speed of the integrated circuits, In view of .

assoc*@&é tF“dFWgP thes prduetion ?rfe the &f"l“?‘l? resistiyithet dOMiR4RL disien criterion for
the sem conductor or silicon on insulator (SQ)

accomplishing @ptingreash s theorperaiing spesd ofdhe ingegrated girewits.
i mportance for manufacturing MOS transistors, due to
t e viewc bathadbanérsdsped, of additi@ducattepadvasiages the semiconductor or
capacitance of the PN unctions, thereby allow ng

silicolicgh@kular LS DI drchReGdfe BABaMtBRoLQy Béek daimnAgiifitidipdrtance for
In SO transistors, the sem conductor region, in which

manufa@&rﬁ%aMbgm‘Jaﬁ’s%{B € Juedh@ n?‘neﬂ'sc hltedstidsNef C@?@H&éed parasitic
regi ofi are located, also referred to as the body, 1Is

woacdielectrigally encapsul ated . This configuration ... 4. pu

CAPACHIKG W LY ST ST P EAMY TR AN a e s E Bt AT s 8 éﬁ’ vesTrise T T T
to a plurality of issues. Contrary to the body of bul

transigjgss; dia SOLMaRSEStors, Hieetqmicenducior 5gioae ik gvhigh i drain and source
substrate and thus applying a specified potential to

regiontshas sudlbtasathe ehannelairegion rvze blodited also pigfradr sngissther Body, is
at a specified potential, the body of SO transistors

dieleckricatigt ermapsudatd dThie cnsigaritibh eptovidte rsegnificanotadnantages, but also
and, hence, the body's potential may usually float due

gives iSe BFS PRIAIRY b GsilsN Wdritdar £10Ahe Bo8Rbf biflk Yevidd, Stfich is electrically
appropriate counterneasures are t aken.

connected to the substrate and thus applying a specified potential to the substrate maintains

the bodies of bulk transistors at a specified potential, the body of SOI transistors is not
connected to a specified reference potential, and, hence, the body’s potential may usually
float due to accumulating minority charge carriers, unless appropriate countermeasures are
taken.

A further issue in high performance devices, such as microprocessors and the like, is
an efficient device-internal temperature management due to the significant heat generation.

Due to the reduced heat dissipation capability of SOI devices caused by the buried
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A further issue in high performance devices, such as
m croprocessors and the like, is an efficient

wodnus/@asdent ernal tenperature managenent due t @dIings2008/001310
significant heat generation. Due to the reduced heat

. I Sslpation capabi.lijt f Vi : P

insulaf}pg FRE thEPorFERERYink Wnsile o MM ENBERNEY i SBF deviees s
th% nonentary tenperature in SO devices is of

of parfjgylan iMAoKaN¢eyhor t ance. Typical ly, for thermal sensing
agpljcations, an_appropriate diode structure may be
udepicolhwrfer tharmal sensingsanphightiensc haappIopFipEt diedefiradiare may be
di ode may permt information to be obtained on the

used wheeimthecon@dspondig churbdieristiccofnihe Wiode triag prmieinformation to be
structure. The sensitivity and the accuracy of the

obtaine@ RIS theEmARRIRUTRAE M ﬂﬁﬂiﬁnﬁ%’bﬂﬂﬁ@ﬂoﬁ‘stﬁuﬁﬁlr@.aﬂ?hé séiisitivity and

the di ode structure may depend significantly on the

the acglilrgg)?off/ﬂ\@)rr?sﬁ;tegtﬁ\if‘eS%{E&surém&xt ’da&%b&@ﬁ?(gkﬁﬂn%;b%ais of thd¢ diode structure

curren ol tage characteristic, epend on

e rature agnd other. paranmeters. FEor thermal .sensin
may depeRd ciniticrely op” ol AioBRaParEESc it iy Pea8S Rruvotage
desirable to provide a substantially "ideal" diode )
charagierastige whichdnax.densnd oa dempeyaproandaetherparyypeters: ikor thesmal sensing
precisely estimating the tenperature conditions within
applichtienss gmayo tlitwefoos, typedllyche dasir8olk tolpravidesa substantially “ideal” diode
correspondi ng di ode structure, i.e., the respective PN
charagtéridtici @Norded tb yirbeidt | tie fpoteredl ifor pleisslybsdtindtihg the temperature
material | ocated bel ow the buried insulating | ayer,
condifRY Vit Ghe iseminABEof RRvicRCt iy S0P ARV ieey) di Cofespoidilg diode
used for formng therein the transistor elenents.

Thus, I . SO l.tjona -
s, She BRPLORE PR A B LR SRS M Re macria
. §€m condyctor, .| ayer or a corresponding trengh .. .. ... ...
locater B8 Y 15 PuEiER S sRIRIERTSATOY & it SUISHAG! RLNG Pesgigpductor

in order to expose the crystalline substrate material. .
layer @sed fer Earmong libgigin theetrssdarsslementy f dhus.oitnieay fomee additional

substrate diode is typically designed so as to exhibit
process stépgmalelyr mguoéd, fompatante farteychimg thraugh the ssyeisenductor layer or a

sequence for formng the actual circuit el enents, such
correspdndifig tteneRSisSlh@sn Stdalaidl tigdugnithd) Gutied nfligatihggRiyer én order to
effects on the actual circuit elements. In

exposs WY hﬁrgﬂ.aﬁﬁ{e%bﬁ% R On HRV4R&ShaniNBleSprbes@Mow for forming
ongol ng demand for reducing

the substrate diode is typically designed so as to exhibit a high degree of compatibility with
the process sequence for forming the actual circuit elements, such as the transistor
structures, without undue negative effects on the actual circuit elements.

In sophisticated semiconductor devices, there is an ongoing demand for reducing
feature sizes of the circuit elements in order to enhance transistor performance and increase
packing density of the device. Thus, respective process sequences including sophisticated

lithography, etch, deposition, implantation, anneal and other process techniques may have to

be frequently adapted or newly developed in order to obtain the desired gain in transistor
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feature sizes of the circuit elenments in order to
enhance transi stor perfornmance and increase packing

wodenbiolissc0f the device. Thus, respective procegs/us2008/001310
sequences includi ng sophisticated |ithography, etch,

perfolhRge] tF&nexa L3Rt ﬁ)hﬁggat?@ Qggflcaﬁﬁgs %Qqnvfer&fh%ﬁ§ cag/ablhty of

technlques lave ently 'adapt ed or
I ' t. bt th
mos BHSPEC il e S s lfin S el e pan ot
Ilcatlons the drive current capability of MOS

app
respe¢tpvan TRRYISIPTs dFigesnBut glipy by dnerasing dhyy vage oI pbility in the
reducing the gate length of the respective transi stor
respecini cleannplregidnso obythe ncansistarng This otwsr be aseempléshed by locally
mobility in the respective channel regions of the
generhtirg s totraponding saiffdy thireclannelnpgios etctbynaly o€ apprppriately adapted
generating a corresponding strain in the channe

to the @1%1‘31’10%\‘31)]?1@ doRditiohé RPN Rl BleYorrdaRfieth AP iddiase of electron
crystalTographic conditions in the channel region,

mobllng %fit l{dl@ b %e%@gcﬁlv% ¥ ﬁh&%% %90\”81?1 lthé )boﬁeggalh%resignificantly

respet prov

potentlal for si |cantl enhanc rformance

enharB e B RSTIop o P Bl e G AN %aaﬁeﬁ SRS, Thus,
Thus, a plurality of respective nmechani sns have been

pluralify\pé |r@‘1@@9tl‘fenm9¢1@@rsntsdw<wé7&% deyrloppelsinrasdert tprraseasg the desired type
strain in respective transistor elenments. For

of strainsinamspectise mangstou cleorentsat Bon mk@nem semécopdostdd etitdrials may be
the drain and source regions and/or within the channe

providetinQRe dfi® AitESourée RRicks And/os il tHe chlah@trediai irl 6&ler to obtain
m smat ch, which may result in an appropriate strain in

a spe&h@ asﬁ?lﬁrlgﬁice Eginafeh, %’Vﬁl(ﬁ’lt &Y r %erﬁ%ﬁﬁgrﬁﬁ"&pﬂxﬁ ii?the channel

rnatively to the for nmecha

Teoi nSt IS essed matenial.s nmy. be pasitioned in the vicinity highly
regIotys M REC ABRRET P eGi RS Tt dCE 3% eor r“ésp‘()‘h ding strain e
ereln For t{his pur e, frequently contact etc

Stressg<¥ RALeTER)e ma £ aRsIHonPe idhe HB08Y (o eth? rAARpd ggion to fnduce a
el ement after conpleting the basic transistor

correspppdigg §train th@tyirbgl‘p fthis pueprseyfreaient]y theceontast stch stpprlayey, which
| ocated cl ose to the channel region and may be

is formpedabaedhée ratdistor dementf afer dompkedhg tie baicaranaistor stra¢tuses may be
silicon nitride, which nay be efficiently deposited

efficiotlyNusad Ringtb thifldyeP$ ochted Rfsie t6did RNABIRgioh @5HReRAY V€ provided
deposition and patterning regi nes have been devel oped

in thénf(()fm (gh lcﬂ&@étbé’ Hétrmflﬁf &0t ta¥ pﬁﬁc&lf nﬁﬁﬁ@,' Qhﬁﬁym9§ be efficiently
I nauce I n

deposited with a high intrinsic stress. Furthermore, respective deposition and patterning
regimes have been developed by which locally different types of strain may be induced in
different transistor elements.

In addition to or alternatively to strain-inducing mechanisms, many other process
adaptations, for instance with respect to patterning strategies, implantation processes, anneal
sequences and the like, may allow a significant improvement of the transistor performance

but may have a detrimental effect on the substrate diode, which may prevent respective
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different transistor elenents. In addition to or
alternatively to strain-induci ng nmechani sns, many

waoHighospcocess adaptations, for instance w th gEsRE968/001310
to patterning strategies, inplantation processes,

impro?&&at Wi Lf@sg);é&s tAREndib@r |JelBrmiRY @ bOMpIehGed ¢ 3R overall

I npr ovenent the transi stor performance but may have
a detrinmental. -he S e di oM
procef} Gl UL Boief Rt 4P alolE of YRS HIoRE EallsBiefing Weth WBhld hen
. . Jtransigstor performance.to_be (.nplenented in the
signifisgatl wpffecs thesgasing Pme%glef@ Ofgleaélg GHUt SNt devi ati on of
the di ode characteristic which would then _ ' '
sWijith faferaned tp Bigiee tlatliqea sypicsl pepcesspuil]l now pegleserihed, in which a
di ode structure. Wth reference to Figures la-lc, a
procedsy peqancpr dedgisedwi tol enbandee thkesurisizeet, penfoniniande ain the active
process sequence designed to enhance the transi stor

semicBEIcRIrMaR&GEof ih SO RSideViBas HAVE SREHMT AN ad YRS efdéct@Bn the diode
SO device may have significant adverse effects on the

srucrfhe 3R S e Bl A TRl e PR e R LR prodpotion yield
hus praf.jtability. In the exa e illustrated, the
and t{l‘?saﬁg‘ﬁg? Ltyperljf]o‘&ﬂ)‘/?a%aén%)}ul}gm}%rtgset&mﬁift?reaﬂg?rﬁrbanfﬁemay be
] series resistance within the transistor and enhanci ngm
improyegs byreducing ihe,sqrics euisABG Wiy B FEWISKY andsenhaacipg the stress
dielectric |ayer fornmed above the transistor. Figure |
transfer medhanitn pravidgd blylasttessetd eléelecte taysr Eenied ahave the érangistor.
a sem conduct or device 100 representing an SO devi ce.
TiFguee Vh eéhehMicaldyriihisaaes a ciolsbéinal ¥R wha edmiconductor device
i ncludes, at least in an upper portion thereof, a

100 r%&%h@ﬁ’g hRkDY devivst ahk ldpeics 166 tbRpAsd¥bl &ibs@hte 102 which includes,
I ch nmay be pre-doped in accordance with device

at leagte.}q lﬁ”} r‘ﬁ-ngrmo%iog a{eric,qsg @mgs‘?anti%ﬁ‘e Cﬁ%@%ﬁe&é%sﬁﬂg %.J.t@ial L(B,é which
may “have ifncor porated therein a noderately Tow ’
concentratjon of,a P-t. dopant .. Furt he rre, in an

may B Bre-dgpedniy aBanss Vilth OBVIPS FEASTEDE, oEBb IRl ey fiessubstrate

first device region 110, a respective counter-doped
materigh| 102 108y faye rcoppasatieddberen annedsraielyderesonssairaiipn of a P-type

substrate diode is to be fornmed. Furthernore, the
dopans.e Fuxtinxrchoce, on anlexcdacd tHObswatp matersal 4 0B gpiresponding| tataifirst device

| ayer 104, for instance conprised of silicon dioxide
regioraNID, tah@speick e coMiit&doped well 103 may be provided in which a corresponding
substrate diode is to be formed. Furthermore, the semiconductor device 100 comprises a
buried insulating layer 104, for instance comprised of silicon dioxide and the like, which
separates a semiconductor layer 121 from the substrate material 102. The semiconductor
layer 121 may represent a substantially crystalline semiconductor material, for instance
silicon, silicon/germanium or any other appropriate silicon-based material for forming
therein and thereon a plurality of circuit elements, such as transistors 130, which are

illustrated at an early manufacturing stage. As shown, the transistors 130 may include

respective gate electrodes 131 having formed on sidewalls thereof, in this manufacturing
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separates a sem conductor |ayer 121 fromthe substrate
material 102. The sem conductor |ayer 121 nmay

woORM/®I&st a substantially crystalline sem copgdatghos/001310
material, for instance silicon, silicon/germani um or

stage,?g%’?ﬁ%tc&e rlﬁ?,pWh‘?é?lr i be! hés?éﬂé’dbﬁwa ?’a VIBd &f ifd@éiré‘doBfftset during an

ng therein and"thereon a p ity of circu

. el ements, such as.transistors. 130, Lch are .

implafiafie f3ests K FoRImEL ARG A (FRACTR g GtheaSreadhe, frggpistors 130
the transistors 130 _may include respective gate )

compge gatgdesstiation layeyil 33 SERAMHNE BR satefdtedods 13 E@Péb? changel region
t hi s manufacturingstage, a spacer 132, which nay be

135 fomsidginettie tsemmooducier kyde$2 ¥. e fushérgwire,dorthisgnanufacturing stage, an
I mpl antation process for form ng extension regions

increabéd doprtit icbadehton bhe dbpaitspadiey dsd pibvidedpritlsia the gladn@el region
insulation |ayer 133 separating the gate el ectrode 131

135 phd ﬁos?tli'@iaﬂ ¢h tl{eeﬁicf?ﬁ‘ty]&_ﬁhé SXeRdon RediltiR SRAMWARRGW SE@ increased
'ayer” 121. Furthernoré, in this manufacturing stage,

dopan%ncoin@gx{tsa%%gsg arga\%P?lE%) nbcefﬂeggtlg%d’ i ia? rhrag(g ir%gﬁgzgﬁa@%&gdeﬁsto obtain

al so provi anne
. positioned in the vicinity. of the extension regjon :
desirefigabrup BN lUACHO A1 ORI R 5 T S RTPRE: IS Fggthermore,

al so be referred to as halo regions 136, provided to
respegspieappladers ptreciurgp A 0P in the foumcefi sensh dsqlations gy peavigrgl in order to
the transistor elenments 130. Furthernore, respective
definé spedaficomress rincther fist 141 isecandedéwvacenregions drl®h 120 wherein, for
isolations are provided in order to define specific

convedich@s, teSpdchife fiddlionaeuctiaeo©nds dRivdreily bBfHeARS rédfctivie? Gransistors
wherein, for convenience, respective isolation

130, Sk IHORR ik e ’sé&tnﬂrcﬁ:lvkc%sx%gfo%eﬁd]ghﬂe ﬁggﬁfst i(§1¥ ice _re%ion 110, the

transistors 1 are not wn Iint con evl C
isolat'ro%gcitg'%*u]*gpmg M tch‘fe"“fﬁlmrfé‘tﬂ d%\*/ iacre"[e%g‘i'”p r'l"'lx“’lf,“q-’fu t.la,g buried insulating
"Solat ol strudctures 105, "1™ “cofbiHat Fon W tha s

respective portion of the buried insulating | ayer 104, .

layer 4@4, dpfine desneetiys, RPWRES Hdé,ﬂnlA,ﬁ Pitending %@% [§Y0LERte pgterial 102,
substrate nmaterial 102, i.e., an exposed portion of

l.e., ap Repasedl porties of the well 483. process flow for formng the
sem conduct or device 100 as shown in Figure | a may
C dpipicad ptdaessfitdw i forming ohe sswisondiictae depice 1 Ddian ghdwrein Figure
substrate 101 and defining therein respective doped

la m&/f &ﬁﬁ{)ﬂis& thB Fol3oibmk Rb&sERL eAftal prbVRlingS tHehsuBSrdtBa01 and defining
N-well 103, which
therein respective doped areas in the substrate material 102, such as the N-well 103, which
may be accomplished on the basis of appropriate implantation sequences, the isolation struc-
tures 105 may be formed by using well-established photolithography, anisotropic etch, -
deposition and planarization techniques. It should be appreciated that, depending on the
process strategy, the isolation structures 105 in the first device region 110 may be formed as
a substantially continuous insulating portion or may expose respective semiconductor

portions of the initial semiconductor layer 121. Next, the-gate insulation layers 133 and the

gate electrodes 131 may be formed on the basis of sophisticated oxidation and/or deposition
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may be acconplished on the basis of appropriate
i npl ant ati on sequences, the isolation structures 105

woBYs/MAedeor med by using wel | -established  pcr/us2008/001310
phot ol i t hogr aphy, ani sotropic etch, deposition and

techmala\@sn M&é’%@ng&? thé ‘aQ&% 535 of Lt %zﬁg %Tgcq'oﬁ’ee n?aQ?rE]aq c b@l‘i dmag then be

ng on Process strate

ures. 1 st d VIC |on 1
parterfied] S BRI o 3pbfisic %J | {SEREY AL ESPACHIR mgcgsses It should
portion or may expose respective sen1conductor
be aPB’@FtaF%‘n%‘abfeSPF@“’ieng"ctif glecyeds crpierialy aay dyebeprovidggyin the first
the gate insulation layers 133 and the gate el ect rodes
devicel 3dgiomyl 10 eandomag cbeo pattdreed ars iascayflarse piwits tdev e et quirements.  For
oxi dati on and/ or depositiontechniques followed by the

convefli2ROS iahly QlclDpatterfed gate bRetrodeimatipiaRl which MAy 68 us&yfor providing
then be patterned on the basis of sophlstlcated

intra- lbbélhiﬂ%rr&i?Mc@d?g LESRECHLWS £l FlEuR 956SRER:; thd spRRMFN192 may be

be appreC|ated that respective gate el ectfode
formegaot etile %iilé 1aclrer1§19n kz)lgd/fc))a ?g%(?sﬁtgodl eﬁhmguegrad@t Sélgswuteﬂtly respective
eV|ce reqU|re nts. For conveni ence, any
implap(ation PEAGSIFat @‘ngg‘l %SCPFCO%IEO’RE’(Z@P?%P@PIWH;’ éﬂlai%ymB@“E?é'é?B and the
for providing intra-level interconnections are not
like, maohp perfomes teerely prowsding theehalp gegipns) 336. mityshiould b aprieciated
on the basis of oxidation and/or deposition techniques
that respectinebmeraation/ preeses thiave to p | prafoarhed differentdys $@stransistors of
such as pre-anorphization inplants, a halo

differémioadi@ivitgn rha isi kRpediB¥ r@ﬁst%ﬁﬂ@ﬁﬂ@% be g6Vl prior to a
provi di ng ?hggﬁglo reglong 136. It should o P

BT SRSELE JIPLARLEAN L BIFCIRER, o i

. di f ferent uctivity t That S,..l.espectiyve
int ’v‘"'r*es‘w‘ B0 el i ‘q"““ B f‘)lf%‘OVF gF‘pr‘i"d‘r' Y{“o a“gfog%‘r %T‘(‘f impfpntation, a
npl antati on _process. in order to prevent unwanted

P- typ?ﬂéﬁ%ﬂﬁ‘l‘ 133yebs ggrqd;ue‘?ﬁ P ke ?ﬁweor&a@@oo fi 3t D-peagk transistor, while
transi stor elenments. For exanple, during the halo

respeqtiyp |Fachasnélomansistars tagpeovsogsiaby aresisteaskntNexdug éetthentimplantation
the active region of an N-channel transistor, while

sequetie@s mag thev perforatedninebrder an protide sheasaemsive tadody 134, wherein the
resist mask. Next, a further inplantation sequence may

S acetk@el3l2 rbPdEREL Hebired dfset @ tAE QUAGIRI tdpRorL X3 BN TheRaf@J tRNSpenings
P q'E\;/\hereln t he spacers 132 prOV|%§bthe desired s

11 IA’g{plfeln%F%lag e LAl bz{sfas%foﬂwpil&pg‘rate-rmgo%%fp{ce&ch 'i&ﬁniques using a

resist mask for etching through the material of the semiconductor layer 121 or through the
material of the isolation structure 105, when provided as a substantially continuous area
within the first device region 110. Furthermore, the corresponding etch process is designed
to etch through the buried insulating layer 104 and exposing material of the N-well 103.
Figure 1b schematically illustrates a cross-sectional view of the semiconductor
device 100 in a further advanced manufacturing stage. The transistors 130 may have

formed a sidewall spacer structure 136 and respective deep drain and source régions 137.



10

15

20

25

11 IA 11 1B may be fornmed on the basis of appropriate
ani sotropi c etch techniques using a resist nmask for

woSbedoiget hrough the material of the sem condggirars2008/001310
| ayer 121 or through the material of the isolation

Simil§1rlo)';, Lhcl"ééggct&lg Ebide%?ln%tm&lyﬂe dﬁ% ﬁ‘1§¥ %g%%&@ Q&t’lu'ﬁlll leite SBenings 111A,
cantinuous area wthin the firs evi ce region 1I10.
Fur,t her nor the correspondi ng C ocess i.S .
1118 gl e ingy v, Ao PR TS d 1PRSGRE Be e i the N-well
104 and exposing material of the NNwell 103. Figure Ib
103-schenatically illustrates a cross-sectional view of
t he sem conductor device 100 in a further advanced
mam widesttarproygidstaabiegh dépred phreinpaidribtyl 60 theagrokesseof forming the
formed a sidewal |l spacer structure 136 and respective
substrideatiody @iuetae th gRUirceddvirgi region 130, Withirdspedtyto tige further processing
respective sidewall structure 116 may be fornmed within

of thel (RRIsRREOH BEShELApedd VB AR f5QiES PoRtisBIakR§RV bl Hed BP&M first and

regi ons 117A, 1198 may be fornmed in the Nwell 103. In
r t 0 .nrovi hi C tibality of,1h

seconfl diflce YEBAT Y1618 ifEutifh Blodhs ROERE, s W spacer
the first device region 110, _with r ect to the . .

Stmc“f‘ﬁf?r’c%efnakir‘?fc eﬁgonofhetn‘i‘%lst ?faW§§l§ts@g§§fgoﬁpafﬂet“hmques’ Le., by
respective manufacturing processes are perfornmed in _

depositifig fn approgriatesmasnal el oe layegistask antlopattepming rthe corresponding
common process sequence. Thus, the sidewall spacer

layer by musbuomc E8h teehniqeest orhmdtherlaydras basidepadited within the openings
wel | - establ i shed spacer techniques, i.e., by

111AJENGs ithdrBtsly ARUIBRR R BHd Sd&vATRé e trucAYe ] 16 hftéPaHe anisotropic etch
stack and patterning the correspondi ng | ayer by

procegsgi Rekd g‘g:i é’mee?t(ﬁgint %ﬁ%%éeéélsoﬁg Li?i7 Aﬁ”iﬁ ’ﬁl{edi by El)?ﬁﬁesponding

posi f hin the openin t here
on phSSULELNG 0 the sidewall spacer strugture 116 after, .,
TEAThETANTS oY ropre et ChTpProcess.” NBXt et helldeep "drdi n ™ "and =
. source regions 137 may be formed by a, correspondin
devicg &gl?rhﬁ?%%wg@lserfogérq@% eeorengie 1 HA apt ntgpduging an Nype dopant,
covering P-type transistors in the second device
thereh‘ye@}?t@imirzgzmeai;@p argin and\seniasgregivas dgémfrihe N-echanghttansistors and
i ntroduci ng an N-type dopant, thereby obtaining the
also abesipingrthe heavity dopadceegicagl DS, Ihéraifftet, e coirespandiaf implantation
transi stors and al so obtai ning the heavily doped

proce$s€Hia9 el performbaes L ald Bhsis df GOPIRPRANDYeBs.| MIANtRpé@e anneal
sequences may be performed to activate the dopants and also to re-crystallize implantation-
induced damage in the drain and source regions 137 and the heavily doped regions 117A,
117B.

As previously explained, several mechanisms may be implemented in order to
improve transistor performance in the second device region 120. For instance, the series
resistance in the respective transistors 130 may be reduced by placing a corresponding metal
silicide to be formed in the drain and source regions 137 more closely to the channel region.

Thus, the spacer structure 136 may be-removed prior to a respective silicidation process,
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process may be perforned on the basis of a P-dopant
speci es. Next, respective anneal sequences nay be

waoPRd/@iERd to activate the dopants and al SO t @CT/US2008/001310
re-crystallize inplantationi nduced damage in the drain

where %dcﬁﬁb'ﬂa‘f d &%sQ&Fdﬂ:ﬁ%tr ﬁjla{epl]gl Hﬁz\é}'léoybéjﬁﬁﬁféd RS USsely to the
117 preV|ous y ex sever al
np enented in order to inprove
Cha“n‘?lrrgﬁ‘?f@?%’f mﬁéﬁ%‘fﬂﬁlgﬂ@éocfeﬁs ‘the second device region
120. For instance, the series resistance,in the
r EgyEe P \asherpalically ilpstrater theajerpgORBILRE e VISP b‘i’%@flﬂlgreépecﬂve
corresponding netal suicide to be formed in the drain
metal aildtidooragims rS§i fonwed 37 tho respedtvedransistors H30 ohiginagieduced lateral
region. Thus, the spacer structure 136 nmay be renoved
offset R¥itlDfespért o HasgRahélMegkink 1185 ddimdarpreseetysvrtadisilicide regions
additionally a stressed dielectric material may al so

118 xﬂfy QRO (IRAE G QRE!dopt® b %n§ hanpel 117891 ARdRf doethet Rpective
I icidation process. Elgur Ic schenatlcally

5111c1d|';1£‘3’%rl1’I fé)grrcaetsse S the a%glm s&&%gx%ml% r%gv']_b%s ef]rxq W BH thf: basis of well-

Ve net Sul Ccl ae regl ons
NS T DG N T EE -

S|n1larly respective netal suicide regions 118 may

after the senoxal phihestacen serpeiures Ja6, the §orarasion ¥ the @mtlwme&l silicides
to the respective silicidation process, the spacer

118 nailyrbedtigile clifbalnsiycdeherchametdisties dfheesubasats didde 140, defined by the
wel | est abl i shed etch techni ques, wherein the spacer

PN jusitfiolt bEEiRSrebidh A178 ahd @hé BNWERA03HaMeyidstandhll ¥ detehiflined by the
renoval of the spacer structures 116, the formation of

dopant h@orfc@ﬁt?ﬁﬁ%' VR Rt Rhcifity Coafe 1BR § X ftlgﬁ hi %l]hb{ the preceding

since the c aracterlstlc a su str
. diode 140, defined by the PN junction of the reg % with the
men 8 Ena U G283 Y stibstaritPArty get erth fred ™
y the dopant concentratjon in the vicinity of the PN
COHeﬁPBWBPE dﬁatemlr Phdhe tarisd enauating dayrtt Hk Badng a\éﬂega@h CEeated, in

a certain overlap of the regions 117A, 117B with the
particalor e s Retlopgd regien i 1d7Bodue: Fre dppant aliffusien idaring ghe sgwesponding

104 may have been created, in particular in the
anneaPpelapeds.r dfpweved, 1siiedthe inetat] ofpizide @igfonsslil@rare foimgl without the

correspondi ng
spacer structure 116 (see Figure 1b), the remaining overlap 119 of the P-type dopant of the
area 117B with buried insulating layer 104 may provide only a small process margin for the
silicidation process, which may even result in a shortage of the respective PN junction due
to the migration of metal silicide into the lightly N-doped well 103. Even if a corresponding
shortage may not occur, the resulting characteristics of the PN junction may nevertheless
significantly depend on the process specifics of the silicidation process, since the distance of
the respective metal silicide region 118 with respect to the PN junction in the areas 119 may

vary and therefore also affect the corresponding diode characteristics. Furthermore, during

the silicidation process, which may require the deposition of a refractory metal, cleaning
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anneal processes. However, since the netal suicide
regions 118 are forned w thout the spacer structure

wobbs/fos&e Figure Ib), the remaining overlap 1%¢rafs20d3®01310
P-type dopant of the area 117B with buried insul ating

proce{ Ez}/ ﬁ{apl 9@10@%’ }@P%geecggb%v\gn?&%alm%&gﬁ %ﬁrergﬁ{oghﬂlﬁfs%ewalls of
P
s RN TFEA L B R S e v

well 103. Even if a correspondi ng shortage may no
regiorod E{B and Hbe cogspondpecinawladng maseriat of ghe dayer F1|Q4 in {the area 119.
junction may nevertheless significantly depend on the
Conseguenths shes pasirhieckiodd 14hemagilave italhe famegr @t eshassi afsegnificantly
t he di stance of the respective netal suicide region

reducddl Hrodebd) hBSRRCIwRe hheorfd¥pbhtifd i2Bcdsh deqBereefst ddincing the
may vary an therefore also affect the correspondi ng

perform | Clcggﬁ{@qa%ﬁl’sﬁ)tré C30 Fé" J{ﬁ:ﬁ%ﬁﬂgﬁ.e 1d %ﬁbtﬂﬁeﬁgea&gremated that a

tion process may require t tion

ef B
corressgncﬁa PR e wﬂdiﬁ% & %%‘:«Eriﬁf?is%%dﬁ%pﬁ&avw‘f of the
malls of t e openi ngs 111 A, 111 B thereby oss
substrgterdipde 14%%@1@%9@? PR Amaon RIS b Nl 103

117B and the corresponding insulating material of the
and theaggion 102Bi n the area 119. Consequently, the substrate
di ode 140 may have to be formed on the basis of
siTyos,f theapeifyrmiade cg(in pstngiasd byarigs neducsieserizs resistance in the
correspondi ng process sequence for enhancing the

trans&@x%f 1@0%@%%! Ot ddie proARfySsod SirekRQ digleP@ich 199&8@9 Edr instance in
shoul d be appreci ated that a corresponding shor f age”

o i AL RSP AER DB g oo

the PN junction defined by the N-well 103 qnd th

crilacta b msmvrnents el e AT Tanlhaveiva o t}.

”“”””f‘@gi“b’ﬁc 1'1T7B. ’%ﬂs‘°°‘t‘he”‘§e‘r‘f‘df‘ﬂﬁﬁ‘6b Foai-r® (‘)‘B’[“éﬁ‘?\’féd“’by‘”““' ig e

the reduced series resistance in the transistors 130
substrgigddiggle t 146 erayswiffer dxomi teguesd prosesse@aeing Mathe g3speq to process

| ayer 139, for instance in the formof a silicon
vadmhﬁmﬁnﬂwnmawaghpndynb@wobmaﬁmedehnmnhe cost of reduced

reliability of the substrate diode 140. As a result,

t Mae peReAdiscddAre Brdicesd tb @ahousgiiethbdy arfdysieng thivanay avoid, or

substrate diode 140 may suffer fromreduced process
at leadTRERICBSIhWetfBets 8B B8CSr hOrelIfAREPDblems identified above.

SUMMARY OF THE INVENTION
The following presents a simplified summary of the invention in order to provide a

basic undefstanding of some aspects of the invention. This summary is not an exhaustive
overview of the invention. It is not intended to identify key or critical elements of the
invention or to delineate the scope of the invention. Its sole purpose is to present some

concepts in a simplified form as a prelude to the more detailed description that is discussed

later.

10
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variations in form ng high performance transistor
el ements. The present disclosure is directed to

wWOVRbs/@dsssTet hods and systens that may avoi d, GQicTAIS2008/001310
| east reduce, the effects of one or nore of the

pt}%h!fﬁp? thd %‘Pésefd GO GelatdsVYRES % ued thr foWﬁgr %]ug&rate diodes

resents a sinplifie

: invention in ord r vide Si ¢ understandln

in SOL 3K, Stheten e dtste ah £ SRR RRCH B ey HERGRIE S forming
exhaustive over view of the inventjon. It is not

respeqlive dFsHtor #leraes may Reynaiptagied; Vhilg nevesthsless perviding increased
invention or to delineate the scope of the invention.

procedst margihe when poplementing ansssort perdormanon ¢epeasingn mechanisms.  In
sinmplified formas a prelude to the nore detail ed

some dggers| P ifedsbd@prdcesglitabilisy add thak atabdanah didde, cHaPRteristics may
present disclosure relates to techniques for forning

be ac}ﬁé‘\t%%tlfyaef ﬁrﬁ?@? cb&d%mg A 5r8Sessdd1OF %rﬁm?go t s?&tgl_@ %g@ﬁngs for

of conp Ity with process strategles ormn
ci. nS|sto | e ned
the SJb%t\?/‘ge{rgt i0 eSS pr R fac?\%rmgpe%er(rx},ﬁey (r)tg Tespe Ctlr‘rﬁr anﬁgst%helﬁments in
npl e ntlng tra S|stor erfornance i.ncreasi ng
Ordef I‘u ﬂW%ﬁ?ﬂ?%QBe@‘Pge ARIrACHTISHSS < ;5?%5’8%‘@? performance
stablllty and thus stability in diode characteristics
enhangigg measaiehi By aupiopriaishy definiag dleypors i dhanentiregracess flow at which
processes for form ng respective openings for the
the msnufsd¢tnange prhiceefoaritt subastraerdibdecisutarted seqpregessesfin parallel with
respective transistor elenents in order to reduce the

the mSRITLAGISNE Proeéss Bf WS traRAstof HOVieds! hdditiOnhl PR]LECIHePewith respect to
per f or mance enhanci ng neasures By appropriately

the coqgédtf&hﬁ’%ntan%yp% g&vf?)fus e'dr a9r se(‘actﬁlailg%ga@ 1d\9@ qlﬂus

act@ring proc strat

reonoc lf\nart thrnncrvllgnlpr og(r %\SSf?r e rl ’par al | el \Mht h t he L ¥ may

reduction, it BNPHBIRG B0 L& CHFTh & H eafeiesE b‘r”“dét)i“(:‘é‘é"“ yield may be
addltlonal process steps with respect to th

increasgshuntq BRANCIEICA PERRESS Aerginaliringshg feraation 19 dhe pypptrate diode.
substantially be avoi ded. Thus, any reduction in

In othehraspagtpuan additianel pffsstewithin ispectivaaliede ppdndrgs may be provided
production yield may be increased due to the increased

withopt affeesiag nie ginmaining i deyidehareds) whetdin wedlf estdbdislsadopiocedsatechniques
di ode.

may be used. Consequently, also in this case, a significant improvement with respect to

(@)

process robustness and transistor performance may be obtained without unduly contributing
to process complexity.

One illustrative technique disclosed herein comprises forming a first opening and a
second opening in a first device region of an SOI device while covering a second device
region, wherein the first and second openings extend through a buried insulating layer to a
crystalline substrate material, while the second device region has formed therein a first
transistor and a second transistor each comprising an extension region. Furthermore, the

method comprises forming drain and source regions in the first transistor and a first doped

11
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In other aspects, an additional offset within
respecti ve di ode openings may be provi ded w t hout

wooheeubdsg the remaining device areas, wherei peT/Us2008/001310
wel | - establ i shed process techniques nmay be used.

reglomg%ws@&lixﬂe sitlsifte! MatkRAISh&AS x @seﬂ't%'ﬁlg 'tir & Bpeni & wherein the

|rrprove W th respect to proc St nes

. nS|stor erfor be obtalned t undu .
arain 5, FRBHR RS HMolEe SR AR TR it PTG iR o pimmon firs
t echni que di scl osed herein conprlses formng a first
drain/syes ng@ﬁ@tlan JEeesEY  Jpetherpomen depin |aP§t5°HE¢\?| regiong dn ghe second
of an SO device while covering a second device
transisteyyanth 2 sehende dopedneegianr it tha natysation gubsizute nmgderk eapebed by the
through a buried insulating layer to a crystalline
second wpsiinghee fishhed infd comihioh8eddid digiaBoarcdaiviplmtatidgipdocesa SFinally,
fornmed therein a first transistor and a second
a methll SHGHS §CforBaE M BRIt Shd'ecBRd Fah&RSICshd REIfRR:- and second doped
Furt hernore, the nethod conprises formng drain and
]Egknﬁource regions in the first transistor and a first
opedregion in the crystalline substrate nmaterial that

is e d the first. opening,. wherein the.drain a
e et Ebmons S PSed kidkiadomeasOroRRite e 1aver in a
|n a common first drain/source inplantation process.
first opgping dpqatadein ajfiest devipeiregien elear 85&) dasice and hermyag dredspacer layer
transi stor and a second doped region in the
abovecx fisst alahsister furbet iatheeomideddvade regjons etietzyn thedisegmmihg extends
opening are fornmed in a comobn second drain/source

thou%H@'b@ﬁEdtlh@iFatﬁfgoﬁ9§f5to fichatdiNne sub¥hRl matetial. d&hbRafter, a spacer
ornmed in the rst and second transistors and the

elemeht [sSforf8d o g%?mf‘gorﬁ QpﬁQe\Q?ﬂH Sfthe fﬁ@tocid%?fn whits tfidviy %the spacer

technlque sed hereln conprlse m ng a spac
aver a enr nvp P 11rQ r;tﬂ ]Elg Il\pg\ar!;\ga n =) 1c ISt gevl C% Qtre
IF Thove st sk ipnsilr il et silicin o° fobed B g igpt ransistor
above first transistor forne a second devi ce
and ﬂyeéiﬁy%ﬂﬁnm&sgm majerigl ﬁ"&?seéﬁﬁ’rfgﬁ &r%ﬂpswag haying, fgpned therein th

buried insulating layer to a crystalline substrate
spacenglemental . Thereafter, a spacer element is formed on a

portion of sidewalls of the first opening while

r &fepunothert ilestsizve eéechhape rdidctasad abeurecdrygrides fartming a first opening

transistor. Finally, a netal suicide is fornmed in the
and afdetild dpehitid flr Qf substrate diode, wherein the first and second openings extend
through a buried insulating layer separating a crystalline substrate material from a
crystalline semiconductor layer. Ion species are implanted through the first and second
openings into the crystalline substrate material during at least one implantation process
sequence performed to form drain and source regions of transistors formed in the
semiconductor layer. Furthermore, an offset spacer is locally formed in the first and second

openings and a metal silicide is formed in the doped crystalline substrate material at the first

and second openings on the basis of the offset spacer.

12
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and the crystalline substrate material exposed by the
first opening having forned therein the spacer

woloesikes Yet another illustrative techni que dicSelQe68001310
herein conprises formng a first opening and a second

openi ng fOVBRIEFJE'ES@Rﬁ”ﬁi(WQ)F?‘Hj%ﬁKAWINdSrSF and

second opentngs extend U ating

| gy rdisﬁg)lgﬁ{ %h)nge fn&drY dﬁ%B@‘o?' re?ll:’@?t} he 6115w rde@ér tloAthken in

a cryst ne sem conduct o ayer. lon speC|

throu h the first and, s enin
conjupfn S foei L BRIE piabise Py Ef TR ForRB R P ?@5@?8 iy like
i mpl ant atj on process sequence perfornmed to formdrain
elemegfsgandhimrwlichiegi ons of transistors formed in the
sem conductor |ayer. Furthernore, an offset spacer is
locally formed in the first and second openi ngs and a
netal suicide is forned in the doped crystalline
S Fifirésal £ 1 ¢edheaditalfy ilfubeatt ickasb-sadibnaeciend of aa ISOTgdevide during
the basis of the offset spacer. BRI EF DESCRI PTI ON OF

variousHraEAVLNGS stilRsd IW?l‘él‘eQﬁ W Sub¥B4tebioHO S SERAH il Yaccordance with
reference t6 the follow ng description taken in

manufag{;ﬁxlﬁggt%cél}né \c’:@gt érll&a r?EIBE%II?&&% ?fgg{lytPP%Fgé ng’(r:iefnxjte%)e\éﬂbg IAf‘leld effect
ich: Figures la-Ic schenatlcally illustrate

“an“%Pﬁss sectional views of an SO device during various
manuf act uri ng stages, wherein a substrate diode is
f Sigvees 2%2%1@(3@@%@1@ illustiataeress seqtionphyiews of gh peldervige during
enhanci ng transi stor performance of respective field

variowsf memifattneng issigos $n féingug essitare diode aedordiaglty a manufacturing
illustrate cross-sectional views of an SO device

technidué i fOf iMpEdQHS (FRRBIIRCHeHIrRANES IPER hdUifiOallyNPro¥iding increased
substrate di ode according to a manufacturing techni que

proceis&‘éaﬂtgﬁgrfei’ ‘h@QuB{t&E@&%BQ hcddedih @ F RIS Eat W dnfhodiments; and
I ona prOV|d|ng I ncreased process narglns for
t.ratl

bst
E%an%h{%ésc%gﬁlap ij’u glgtrr één tg%%xg%u][swg FIO %n SOI device during

|IIustrate cross-sectional vie vi.ce
varloq}lﬂa?rwéacturmg stages, w Eerem a substratevfloge 1s%orme tehe basis of sacrificial

spacer elements according to further illustrative embodiments.

While the subject matter disclosed herein is susceptible to various modifications and
alternative forms, specific embodiments thereof have been shown by way of example in the
drawings and are herein described in detail. It should be understood, however, that the
description herein of specific embodiments is not intended to limit the invention to the
particular forms disclosed, but on the contrary, the intention is to cover all modifications,
equivalents, and alternatives falling within the spirit and scope of the invention as defined

by the appended claims.

13
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vari ous manufacturing stages, wherein a substrate
diode is fornmed on the basis of sacrificial spacer

wElesik&G according to further illustrative pCrT/us2008/001310
enbodi ments. Wile the subject matter disclosed herein

IS suscephirdl, gyt ' I et [
al t er nat I%Ejf QL'M@ C c..?ﬁ?mﬁm
been. sha by. way ,of .exanple . in. the. draw ngs .and . are
nGRBIcHS e B EmIPRBERP of The SHERHAT BE rasubed sgipw: In th
_ however, that the description herein of specific _ _
intereglnigh dilarithic 804 glinfratyres @foard actyal jimplementationyast deseribed in this
the particular forms disclosed, but on the contrary,
specifitationntlemtill @fi cosrst becappeeciaed thapdin thecddviebopsnent of any such actual
equi val ents, and alternatives falling within the

embo8ihdnlt,! n@HekoS AP ledhentdifonl dpeeifici @itisiensd@usNBE nabet v achieve the
appended cl ai ms. DETAI LED DESCRI PTI ON OF THE | NVENTI ON

e e S IO NP s

features, of..an_actual inplenentat.ion are desqgribed in .
constigfits “WRRRVIE RS O o PrpeEn@lion da Hpluit ) MprGrey Tt will be

that in the devel opnent of any such actual enbodi nent,,
appregigiegr Bak sighp eleypiormesh epr cinight hgetqnapleh andy fipejsgnsuming, but

made to achi eve the devel opers' specific goals, such
wouldaneveothples sabec e raviting underteing &drahest efmidipary skald ¢n thel ast baving the

constraints, which will vary fromone inplenentation
benefit@f @riotiielosurbbr eover, it will be appreciated that such

a devel opnent effort m ght be conplex and

t iTie- sreat Ruikiget Rditet Al hoRe BE deS@iRASWRE réfefddiet ithQhe attached
undertaki ng for those of ordinary skill in the art

: avj fi i ' : } .
i 8t A B0 bl BB BIBHL Ryl BHERRT o grovines
rodhe attached figures., various spructures, systems and, . . .
for priROACE 85 S &CR&Met 1A §° Gl CPUETT R et S RS otn vctatls
pur poses of explanation only and so as to not obscure
that ag, el lrawn toythase skilled i thp aflet Aleverthaless. theeatipehed drawings are
known to those skilled in the art. Nevertheless, the
includedita clesutibdraadiengkimaikisiragveckachples afgbe prdsentahstlesupd. allhe words
illustrative exanples of the present disclosure. The
and plfkekSused herein should be understood and interpreted to have a meaning consistent

have :

with the understanding of those words and phrases by those skilled in the relevant art. No
special definition of a term or phrase, i.e., a definition that is different from the ordinary and
customary meaning as understood by those skilled in the art, is intended to be implied by
consistent usage of the term or phrase herein. To the extent that a term or phrase is intended
to have a special meaning, i.e., a meaning other than that understood by skilled artisans,
such a special definition will be expressly set forth in the specification in a definitional
manner that directly and unequivocally provides the special definition for the term or

phrase.
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and phrases used herein shoul d be understood and
interpreted to have a neaning consistent with the

wouskfoséandi ng of those words and phrases by W@Qﬁ%mmwmnsm
skilled in the relevant art. No special definition of

aGteﬁérgLer hlr Qﬁ)?ect | nfuer 2d98bLEY HePdnt kel Sl 4 f %F:ﬁl(ﬁ}hue for

fromt ordlna customary neani ng as understo

hose e n.the art |ntende to be .
manutgiufiff e uibs ?teu‘flg@f‘e in, Ady4iis iiér(?ﬁ VG S8t A5, PgRgd process
the extent that a termor phrase is intended to have a
robustggscnay beeighiened by appropsiateby stagtingotheemanaetuting sequence for the

understood by skilled artisans, such a speci al
substratef diode i within tHe pmcesspilessifyr smnufasttring trapistor elements and/or
specification in a definitional nanner that directly

providad addig el \d@g%h Inyeapiii@y, heh ab REfssPgrtat, WRichnhiy ast druly affect
the term or rase. Generally, the subject matter

the mzﬂiu?&:lft el ﬁérﬁ:‘e"in H@Jﬂ@& Great ﬁ)r"’foﬁﬁﬁl%'ﬂaﬂk’i@tofr quctures Consequently,

acturlng substrate diode 1 advance
ey a |ncr ase [oc obust ess
the reﬂ) Laceh g{gg q&g yacgerglﬁpl gt gL ¥ Sl{) Ialﬁde E:as E)H varla 10118 arrl'ﬁil Xdaptatlons
nufacturin %uence for the substrate diode within

requirgch dn pihgc BaBUKACHIRNE o FEqUERAFr Aokt GRPHIFIRE AhfsitEangistas| erEmance of
and/ or ovi di ng addi tional design nmeasures, such as

SOphi%katsétS(glpé@em Whis hreppegtivotimpraygmentsf iethe piggess flow may be
manuf act uri ng sequence in device areas for formng

implemennd | ssbgantsdllyuotithows sighifivant irfhichye ohhther enpiagt beahavior of the
di ode characteristics nmay be influenced | ess by

respeci®t | Abs@MNe  aiddes daRiedyi ?ftﬁvldhﬁ UektREcdd fldkebility in designing and
manuf act uri ng sequence Tor en anci ng t he transi stor

manufﬁ@lru];lﬂg %Oﬁﬁe@flnt%%&wdsélf&ﬁg e%o‘ﬁ%c*u@ﬁﬁg ; om-léhérjrséectg é)f the present

respettive I nprovenments int oce
i mpl enent.ed, substantially MAQhoqt significant

AicnlAaciie maAnmAntItra  teanciotar

CISTIOPHEY HEnYECBR TR TSEREi g B eWAVT ST GPt HBC r W8 p&ifGyge Hransision
substrate di pdes, thereby providi ng enhanced

elememSeﬁliﬂwgPugﬁr? ésﬁsgqqpﬂ@nmdmﬁﬁwfa?%p& SEREENSE BY g efficiently
integrated circuits. Consequently, in sone aspects of

decoupled fppraseach aethercwatburespect lie asicotrespdading rsikivide @fkse from critical
the substrate di ode and the respective transistor

devicecdrean®: tieseb yaproknlivgghthe grotant iab for @$ficemtbnradncing nhd setied rédigance in
sequence, nay be efficiently decoupled from each other

the trécl:ﬂrslls{ftlngg?ﬂc%t arid® aRo CROVRIRO Al hBlasdedCitel8s AfdnSRY rhé®Ehism while
reducing the risk of shorting the PN junction in the substrate diode. In some illustrative
embodiments, the corresponding robustness in forming respective metal silicide regions
may be accomplished on the basis of an efficient process flow substantially without
requiring any additional process steps compared to conventional strategies, thereby
substantially not contributing to additional process complexity. In still other illustrative
embodiments, respective offset spacers may be provided in the substrate diode at any

appropriate manufacturing stage, while substantially not affecting the transistor structures.

The corresponding offset spacers may be formed on the basis of well-established
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devi ce areas, thereby providing the potential for
efficiently reducing the series resistance in the

wol J0aeis6de0r devi ces and al so provi di ng an enha@aigk2008/001310
stress transfer mechani smwhile reducing the risk of

. . uncLion: i o : . .

rechnff8L ety Boviiik WAChodihid Rol RyTHU AR i dBiRty hibre complex

proce{é{;ruaietegri]egsﬁ% hﬁbz{rg;g{gdt?] rprr$ > ése (B:cgtg‘\églegsfe }ngéqr%ﬁlg?s:ﬁ%gtﬁ%tg %8&2 in SOI

. process flow substantially wi thout requiring any

devicese dlencego inrthisease, prasdystionersss @ay beredysednt i onal
strategi es, thereby substantially not contributing to
adfigure 3aathepraticeldys ilbshplee i drgss-sectisial bewoofhe semiconductor device
illustrative enbodi nents, respective offset spacers

200, WRMciDEng Qonjide] nt tlRasts phdfallyl @andSodec@ifigdbdtion. That is, the
appropriate manufacturing stage, while substantially

semicﬂﬁcﬁuc?grfcfc‘%fa:!e 790 5Jn?ﬁl§§e§£ﬂ€as§ g HgigHgg:rﬁnn%%a?g%n tﬂﬁéeof, a substrate

correspondi ng off'set 'spacers may

hasi s. of | | -establi.shedt echni ques, . t.hereb o \YANo|

201 rgfibeTofthed Sigredic p MbuRHF " GORaE o AT EaterdHi e WHch may
conpl ex process strategi es for enhancing the process

repre%eagg sselrfégsbaﬁ?fi F@r“’tﬂaig&gbﬁstar materig| 6%‘@3“?91% Sdlg pRtegmount of
Hence, also in this case, production costs may be

silicon ¢@| gnahde R graatioef & arrsatatilicide ther¢in] J3wthgtmaereaa buried insulating
cross-sectional view of a sem conductor device 200,

layer @M, Glachiray a g Ditpn idéexidataybeasinypathel @iprypriabmatdrial, may be formed
configuration. That is, the sem conductor device 200

abovelMhY¥ suBtiid Sfwertll 202aatortér @ SepaRtd h GARbnHASdd Sniconductor layer
thereof, a substrate 201 having forned thereon a

221 ﬁ\?v)hlﬁ? gt?]eamﬂségtleymgtgﬁﬁt ﬂﬁ i ?‘ﬁuscﬁ LtHé tsérﬁtc?nﬁ@ctt&r fag{ar g?lﬁ g{l cognbination

My represent a silicon- based nateri

with deTBLeRi.al conprising a significant amount of silicon . . __
with thg tuiel) | Rsulgineciraeh 10n 28T 1 SR C ST ET e Y dPdy fepresent, in

=

... Furthermore, a buried insulating |ayer 204, such as a )
initialsmppyfastuEng iage ampl Onfigatptionnwhila dhoshayld ke eppreciated that, in
material, may be forned above the substrate nateri al
other 23Ridenareaiof the dayicer 30@ a siibsiapoallyb dulkdlike woshgutadomrmay be
| ayer 221 fromthe substrate material 202. Thus, the
providediependingtonrthe dyece 24iiremdntsonbi nation with the
buried insulating | ayer 204 and the substrate nmateri al

263 sERoh@RIGSRNoe 200 A4y fulthbl & mprRR Al ST dbviddGre oA 0, in and
an SO configuration, while it should be appreciated
above' \Qﬁfch a &)rresponding substrate diode is to be formed, and a second device region
220 comprising a plurality of circuit elements, such as field effect transistors, wherein, for
convenience, a single transistor 230 is illustrated in Figure 2a. The transistor 230 may
comprise a gate electrode 231 formed on a respective gate insulation layer 233 which
separates the gate electrode 231 from a channel region 235 formed in the semiconductor
layer 221. Furthermore, respective extension regions 234 may be formed within the layer

221, and a sidewall spacer structure 236 may be formed on sidewalls of the gate electrode

231. The spacer structure 236 may be designed to provide a desired lateral offset for a
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ot her device areas of the device 200, a substantially
bul k-1i ke configuration nay be provi ded, dependi ng on

wd 1e6s/6aydece requirements. The seni conduct or dediTeEs2868R01310
may further conprise a first device region 210, in and

furthe?%“’ ﬁgmgt% o@pfb%%gsetgq)%;k%::x‘g)gm?ggr?%:l]ﬁglg%géeg%gorrl éri t:é])gogﬁ respective

or ne secon
luraljty of circui el enent,s, such field f ect
decp Biat 81 S0l & reiions Bt foe SereRtien R 221 Lt Shity T bb SBbreciated that
transistor 230 is illustrated in Figure 2a. The

the spagefridustuse 2B maywpmpsing aipdwralitypftiadividual spager Jegments, which may
formed on a respective gate insulation |ayer 233 which

have deparfatreed tihermuteatle| withr eepeclsd impdantatiarh provesses.egihon highly
235 formed in the sem conductor |ayer 221.

sophi$titatddelateril Aopdrit PRETHIES M@ redifsds i 18 Bnk eidistiative aibsdiyheRE the spacer
formed within the layer 221, and a sidewall spacer

structiife 244 H{ag répesdtith dfchie %Qegl{llreﬁi R ignpggﬁat%’ﬂ §equence in

:S 10
el ectrode 231. The spacer structure 23%§#a
esidn 0 provide a desired |ateral offset fo
onder 3585 A afe HRRRY FE e @EM Rt o) nBFFasbRlapcnl mpocesses
ater stage in order to formrespective deep drain_an
and f‘oﬁPl&@SPPegmsr@Oﬂaﬂt diEs b HAYCES Assogiptad Borewifh, Finhermore

__.shoul d be appreciated that the spacer structure 236
withigrghe seeenst devécearegionr220; ayy isoldtiodistiudegs 2)5amay be provided in order
el ements, which may have been fornmed intermttently
to bondet lespeesipe attiwecaredaspifaringision eleptencesfsdifferenhesndactgvityytype and the
sophisticated | ateral dopant profiles are required. In
like iR A€cdrddri¢etwitd Hnaceriaabmat, HobRofRAidiceSA kinglelis6ladd structure
may represent a structure as required for the final

205 i¢ QI%\@IW\Q iR I}nac‘f %#%ﬁe g{ar@icglr g@rﬁe# g’r gez)tafa@ce &Lehﬁrst iaﬂ?ls!eé’ond device

desi réd dopant except ny subsequen
. anpeal , pbrocesses and.the carrespondi ng dopant .,
regiofy 175 226 PETRE TR T At AR i BaPhan tich mask 20
Furthernmore, within the second device region 220, any
providedang may cevsr e speond ey iGediseion 2300 While $xposing gspegtiye areas of
border respective active areas of transistor elenents
the first davies eggion 2¢@niduchickiopgnings éoragxgposing th¢ Rebsimate material 202 for
accordance wth device requirenents. For convenience,
formiag aisabdtatd diolathensin st tachaifc@medS In thesdrabvdimedt showhRy respective
act as a vertical border to separate the first and

N-wel @686k BeMed & (HRGuBFt Aiterdd 002 E&&é@%ﬁmg% tHeYirkf'&evice region

manuf acturi ng stage shown, an etch mask 206 may be
210. Hence, in the embodiment shown in Figure 2a, the transistor 230 is provided in a
manufacturing stage, where the spacer structure 236 for defining the drain and source
regions are already present, while the corresponding substrate material 202 in the first
device region 210 has been protected by the buried insulating layer 204 and the
semiconductor layer 221 or by the isolation structure 205, when provided as a substantially
continuous portion in the first device region 210.

A typical process flow for forming the semiconductor device 200 as shown in Figure

2a may comprise the following processes. The N-well region 203 may be formed in
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provi ded and may cover the second device region 220,
whi | e exposi ng respective areas of the first device

WO'86H/®i66610, in which openings for exposing tper/ys2008001310
substrate material 202 for form ng a substrate di ode

accorl itk R 8ol Hitinyes TafpafiE A SRR AL iftthe scond
. material,.202,correspondin o the first devjce region .

devied Togion, 2a0estch A% HE (ARSI SR, MR {aTRIei<GL g L34S §fAppropriate
transi stor 230 is provided in a manufacturing stage, )

proceghieeknigpes, apaeder wstanes dessribabwith refgemee thherspaiepndpefor device
and source regions are already present, while the

100 as showes poRgung 1 5 Wi shy atler mppepriale [20&ss strathgies.i That is, appropriate
devi ce region 210 has been protected by the buried

doparitipeefilas fag Hedpahe®ithaRemiddade@sn @&y eir ihajfie a2t the forma-
or by the isolation structure 205, when provided as a

tion ct4RS Is@fh‘iiiogl s'tIchtﬁngti@Il;' ASrdePtd hcgp%tw%%‘tgfrﬁetfe{dsfs%r (ﬂ?i?.ecfé‘?istics, such

region 210. A typical process or m ng

sem conduct or, . devi ce ;200 .as sh i Lgyre 2a .

as i PG B o NG B ek ot g ffion tayer 233
203 may be fornmed i naccordance with well -estab|ished,

and respeFthieRIES! SPAGER SRICHPs maj bedpraed 1 AT iR WIt Tegpective known
second devi ce region 220, such as the transistor 230,

procepystrpggiessy feldowed thiye itbplentation sggpensiss.i &0re ipptanse seomprising pre-
techni ques, as are for instance described with

amorplefaioanamlims, thal septame s dedopibed evithcrefeliteas Bfaw aj ind finally
Figure la, or any other appropriate process

respeStivedbfpliRStion Pioteskss, foﬂpcﬁfrﬁﬁ’% iRl oA ciBhODI4, 8% erformed.

P be forned inl?he sem conduct or | ayer 22%, for ingggﬁge

As p@tffoﬁgl téif)lafiﬁ’erd”ﬁlé hal i l&xﬁﬁidﬂsﬁldaﬁl%%t foﬂciwﬁﬁat%%Shave to be
' oor der P10 adj ust Certaln transi stor c aracteristics,

. such as threshold.voltage and the |ike. Next, the gate . ..

PCll\Jlér%lCTLrbBa.éu%g.i? Dt}ﬂfélllg gtaél\l[llﬁéwlatci Lar*.!lrélyé #Alt‘zg?ugﬂ dlUP'dllL bPCUle 111
respective offset spacer structures may be forned in

the vagiqus tape©r WReh fomasder thg seqond s vise degien 220+ Jhetpalisr, the spacer
foll owed by inplantati on sequences, for instance

structgrenP3a siaygbe femmask FJoi mstinoa tyngépositing dmbppropphtandteh awp layer
described wth reference to Figure la, and finally

followel e atspdeeri lapdranhidh may phacks assotrapicdIbr &chel inherder to provide
extensi on regions 234, may be perforned. As previously

respe@iR! @d&esll spdeershattasnoliRl B bppreSateantad ko 68X ufReidividual spacer
I mpl antati on have to be

elements may be formed in the structure 236, wherein respective implantation processes
may be performed intermittently in order to provide a complex dopant profile, if required.
Next, the mask 206 may be formed on the basis of photolithography, thereby exposing a
portion of the layer 221 in which respective openings extending to the substrate material
202 in the first device region 210 are to be formed. The device 200 may then be subjected
to an etch process 207, which may be performed on the basis of an appropriate etch

chemistry for etching through the layer 221 or through the isolation structures 205, when the

layer 221 has been replaced by insulating material during a corresponding process sequence
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performed according to a specific masking regine to
provi de the desired dopant species in the various

wolXodmi&lkor types forned in the second devi ce pgais®hhs/ 001310
220. Thereafter the spacer structure 236 may be

for fofngfrgq]qe 150% %S 2% %Hﬂéﬂrﬁdr? Qh@gtcﬂ%g&%gg Q(ﬁ ﬁltaﬁt‘é)% tElesigned

ayer acer [ayer

ani etc rd ovi.de
to eicighfilef %%8 ﬁ’ﬁﬁtl% IS 20 fieC et 700 ifph s exagssespective
that two or nore individual spacer elenents may be
portigng ofthe Nrivelh203; thaselyupieparaes OW@FI@E ihe propesstspquence for forming a
i npl antati on processes may be perforned intermttently
substiate dindein the syhrsoaiedratarialdlfl ex , hepdwellR03f i | e, if
requi red. Next, the mask 206 nmay be forned on the
bagige 02b mbﬂéxﬂéudahsa oillptidtes tthe rseliicondp@st N@vitePR0M ii@Na further
of the layer 221 in which respective openings

advarféé& SRR ulth #f eu h%glt}éﬁﬁe %?Eﬁﬁg@bl 2R2724 1B e féidedtt in the first

eV|ce regi o are d.” The devi ce 200 na
dev1ce reglglrl ?elgl{gj of ! et% etg(g)ogg 6l?eet Clh ét%?rg%tlsepzltogm f'grh&)rmmg a respectlve
che try for etchlng t.hrough the | ayer 221 or throug
subs o ipds I FORITER R a8 %elar\wf?éwrmest@g&yé.resmuwaeglplantauon

been replaced by insulating material during a

mask 28Bp issprovidedgvipelo tey £xpesapmderisof theseeond deviee region 220, i.e., the
i solation structures 205. Furthernore, the etch

transigton @88 sto20\/ iomeiynphantatési proeekst209¢tialorddirtougtrodine bdopan species
i nsul ating |ayer 204 (see Figure 2b) to finally expose

requifeds PRC forinP OfebpeRfife Odirat @bl ¥&Urke 2@8iont NBIRDY In the illustrative
preparing or starting the process sequence for formng

RSP S rr

Lhe.sem conduct or deV|p§\200 in a fyrther,advanced .

PR PP P o~

and % P Y Eiv) h‘g‘ SPRYROT R‘e’é’pé‘ét‘?’&‘fé‘°oﬁeﬁ |"H©‘§“"2 ‘1‘\%“‘2 1/ging the
are formed in the first device region 210 in order to
implagiatign Pro¢rss 20BR 14 EesBEFHCeIaPaNt Spesies s alyr iregueed in the exposed
respective substrate diode therein. Furthernore, in
substrat material2 therghygfosmingea reapectiyp dicavilyedapeg regioailgB. Typically,
mask 208p is provided, which may expose portions of
the imhplantaecw peoddss/ 26%p i designed?fdr dbr@iningt hdediredndopmhobrofile for the
230, to an ion inplantation process 209p in order to

drain laRd QHEE fegford PBANWhEREAE IAS té Eﬂ}“bk@&hﬁ% Emf)lﬁﬁt‘ﬂlﬂﬂ processes such as
respective drain and source regions 2
a pre-aHoPﬁﬁia%‘bh,V £moderately sharp profile may be obtained on the basis of the sidewall
spacer structure 236 which may be highly desirable in view of enhanced transistor
performance, since here moderately abrupt PN junctions may enhance the controllability
and the drive current capability of the device 230. On the other hand, the high crystalline
quality of the exposed substrate material 202 in the opening 211B may result in a significant
lateral deflection of the incoming ions, in particular if boron is considered, thereby resulting

in a significant lateral distribution of the dopant distribution, wherein, due to missing

sidewall spacers, as are typically provided in the conventional approach described with
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enbodi mrent shown, the inplantation 209p may i ntroduce
a P-type dopant, such as boron and the like, when the

wol J0a6is6d0r 230 represents a P-channel transi ${c@ius2008/001310
During the inplantation process 209p, a respective

referefd: eg%(FtFlg\B%g I]?erl ) (gbgre's (#1 r%%%ﬂaﬂt S];eQ%Seﬁ(lQ 9(} be pos1t10ned

ormng a re

1ateralE¥ aa%egéh%%ﬁequiv%3&%@@%@%@@&?@%% 1P PGB s

dopant profile for the drain and source regions 237,
209. wherein, due to any preceding inplantation processes
such as a pre-anorphization, a noderately sharp
pFidurd e2ereschbmatiddlyi nidastiatest e basiicondiictohedsiicke V200l during a
spacer structure 236 which may be highly desirable in

subsequeewlrﬁ lafifafian pRstety 20Vl 1SerfdrmBe bhQAheBAGE of §|f\!ilﬂﬁ:r h&i® mask 208n
noderately abrupt PN junctions nmay enhance the

WthhCﬁﬁS’ d&:’vlmagh% fdﬁﬁrpg}ga rsﬁﬁ)rgréu\éﬁ zﬁug&e&i{xsﬁﬁﬂaﬁjd | dnd Qecpose N-type

Vi ce e ot’her han

s alllne ual of .the exposed substr
wansidiggd b, e frdh ey e RafoRelii cPFRTE 2 G 1 (oRduenty, 2
| ateral . deflection of the incomng ions, in partlcular
corresppndipg Bighiy deRsAJrEEn 47 A mast Raiprmed withithgeiNrwell 203.

significant lateral distribution of the dopant

dFsguré Bdtschematidally ellustraghsethe semiconinggos dedemPP0 during an anneal

spacers, as are typically provided in the conventiona
proces3[B00Aats pegorhdee astilheehedepuie speidsiapd reerysaalli inigigntation-

correspondi ng dopant species may al so be positioned

1nducé@3:§ﬁ§éel YF&rEg(‘ﬁfnp'iJ‘ €he ERRACHI0¢EssSI FNRY kesBR'ih 2ORRKE diffusion of
he opening 2 1I'B, as indicated by arrows 209. Figure

o oSSR L 3 9 e A e

m’perngpgd .Qn.the basis,of a further resist mask ZQ8n 250

YrQi1erites AT arad] Anemnemt comAaniao

have GRHnEIgaIRPIEBRBY SHPBCE I -4IPARSIPE LSS L UL HicAngg grocess 250,
transi stor 230, and expose N-t pe transi stors (not

a corgyRoRANE:depaneadiitysion 1@*5%@@1& ped spiEes FRgigns133x may be significantly
Consequently, a correspondi ng highly doped region 217A

reducerhgompared rtnettle wegibn 2 17Be dide weelthe BiBly Magaged 2d even substantially
schematically illustrates the sem conductor device 200

amorphided@naitioa ¢l ciys@NReSmaeRaltiiake tegid8 A0 1t tHeQther hand, the

activate the dopant species and re-crystallize
desirell TRErRAeAdiFNiBH YESHLy in the significantly lesser damaged crystalline material
of the region 217B may provide an enhanced overlap with the insulating material of the
buried insulating layer 204, as indicated by arrows 251. Consequently, moderately sharp
PN junctions may be maintained in the transistor 230, while the corresponding dopant
gradient between the N-well 203 and the region 217B may be reduced, thereby providing
enhanced diode characteristics and also enhanced robustness with respect to process
variations during the subsequent manufacturing processes. It should be appreciated that the

anneal process 250 may comprise sophisticated techniques on the basis of radiation pulses

generated by laser-based or flashlight-based systems. Consequently, in such regimes, the
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damage. For exanple, the anneal process 250 may result
in a further diffusion of the dopants, in particular

wPlood/hae6t t ype dopants in the region 217B, as g¢ipi$abd01310
boron may have an increased diffusivity conpared to

dopar HRBRN e IPRE R S%m%?ﬁﬁ?f LRARANSR, pBGPET Suknnially completely
ctimif i TG B Ao o iR ePencs Agratye & %%Stgagt%fmgmdewce 230. In

substantial ly anor hlzed condition of the crystalline

this case, &he earresponding diffisimsacsizity ithe regiont HB mad @lsot heesignificantly
desired increased diffusion activity in the

reducsd gnelimgated whdreips bowelemethe doresponding ilaterahdisgitiugibn of the dopant
the region 217B may provi de an enhanced overlap with

speciéshaluring Uttt iprecedBige implan@ftionh §réuesd eZD9pn snilyatreRertheldsSr provide
204, as indicated by arrows 251. Consequently,

signiffREe’ @igRbversdir RithN rkéﬂ)@@tt 119NSrdteY% RELUTRIE. a2l NG ofar t Ifistrative

transi stor 230, mhl the co respondlng dopant
t betwee wel | and the r

embOﬁ%@gti o iod, SR e AP s et %’fsaﬂedl &8y an anneal
characteristics and nhanced robustness w t

proceﬁ%g‘a efl pagrdorna @Qf%f%t%hﬁewstelawaﬂ@e hsmgy éHﬂ\é(rﬂ‘e dopants in
manuf act uring processes. |t should be appreciated that

the regien gHiBalo wpildeiently Hbfusenwhilnrsnhstantiglp Hiuppressingcany significant
techni ques on the basis of radiation pul ses generated

diffusign d@véy i deastbstantidllysdmorghized destrdarsl/siuesesregions 237.
Consequently, in such regines, thedopant diffusion may
be significantly reduced or may be substantially
conpletely elimnated, thereby also providing enhanced

ﬁ%@rk S%é) SRR RGH rﬂllﬁgt‘réééﬁ; 'tﬂe slaﬁxx&%\ih&Sr %félglcel %bd t}h Sa further

e correspo d|n fusion actrvit

ng"gp"ﬂnncqnal 0, be qvgn|f|0ﬁntLy,;eqyced or strate diode
F Fﬁ“l’fatg“étd"'\me’?‘/“él ni‘ htmé\/‘é‘f”““r‘h‘e‘“tiﬁ'r“r‘”é‘s‘ﬁdnﬁf‘hg'°1 L pubsipie diode

di st f the dopant species during the
240 lbsli%t%étﬁa{gthg ﬁ'ﬁﬂaﬁ%ﬁq : %aé@% ' ﬁ&lyar%et\beﬁ -m&ll 293, while the

provi de significant inprovenent MAth respect to
regiop 2 btA srayrsubsiantimlysact pha gontaet ar¢d figs theadipde24hbMarenyar, sespective
a correspondi ng sophi sticated anneal process may be
metalpsiticidd adgioyis &1 8aammepbovided ciasthepdivdo 240 dardasspeddive ametal silicide
noderately | ow tenperature which nay all ow the dopants

regiohs 238 Ray &b BB férhidd ihah&trhhgidt8NEdWced J0f UBthe Mistrfted embodiment,
substantially suppressing any significant
the metal silicide regions 238 in the drain and source regions 237 may be formed with a
reduced offset with respect to the channel region 235, which may be accomplished by
removing the respective spacer structure 236, as is also previously described with reference
to the device 100. That is, the spacer structure 236, which may be comprised of silicon
nitride, may be removed selectively to a corresponding liner material (not shown), which
may, for instance, be comprised of silicon dioxide and which may at least cover the sidewall

portions of the gate electrode 231. During the corresponding highly selective etch process,

the corresponding sidewalls of the openings 217A, 211B may exhibit a high etch selectivity
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di ffusion activity in the substantially anorphized
drain and source regions 237. Figure 2e schematically

wo JobgeliEt es the sem conductor device 200 in @diuig20@ 001310
advanced manufacturing stage. In the enbodi nent

e PR IPR SR BARE e, BRI B AR G Fiope e
203, [ [ 17A
2178 i bE R P ycrantitd, o o SGReR Heinlprpgesoy performed

. Moreover, respective nmetal suicide regions 218 are .
prior i Higi dppesitian e FeiiagOry Anetaln the g@ﬁ?@éﬁtqg Q¥eTiapt 219 By @lypeprovide
regions 238 may al so be forned in the transistor
sufficgtmy proses30arging witle réspeaigt raatesohiembbthersedawallstoé theeopdning 211B.
suicide regions 238 in the drain and source regions
Conset@éntifg thé endtalr sthcidwirtgion 218dmae bedobmed witli b sigfifietitly reduced
to the channel region 235, which may be acconpli shed
probaBifity %Tﬂé’gaﬂgelS/rh?fe%?%‘%&%hﬂ@cq%@@xﬁﬁftioﬁtiﬁ Ykd He@ 2485theADy! providing
al so previousSly described wth reference to the device
enhanélzg%%tralﬂ—@l do% gn’escil{;]cl?e(:%%iaaﬁcl {r}sﬁ%géf{&hn%ab;}f géigs?r&%\@é%gsp%amg %hortage of
the P Ry T crenag] T o Thdba e e e A RIcSORsHe diode 240 may
silicon dioxide and which may at | east cover the o
remaig wlafiely peblei drsspertiveeof gaitye pegases veratigrs] durg jthe silicidation
the correspondi ng highly selective etch process, the
procesor r espondi ng si dewal I s of the openings 217A, 2 1IB
may exhibit a high etch selectivitywhen forned from
S Mhiefeafierd itgx Figteher [PR6&Ssink lBa)C BE IcoRARAL fe RXRRtABY ?d]e?ositing a
of the region 217B may be substantially nmaintained. [n

: - t ni r [ :
hlghli Etﬁaﬁé&%@ﬁl%&f& métefa ‘rs‘gglrz& ao&?é%?iscogll@e’[cft t@{?g%?o C{aggfs ar Ghe like, to

e deposition of a actory net
furthc? V8L 18R 2 y_al so.provide subbicient process,. of

3 SR ookl ¢ ;g‘nﬁg -~ s AN 2 falantaln Vocrne
WrhPGITS I PRIPERBIEE (8 RTINSO I (ARSI Yer ©
.. the opening 2 11 B. Consequently, the netal suicide )

high mg@SW%@gﬁw et BRs WT{‘?A abayedhe HraBYHPT 334 @it ERy instance
probability to negatively affect the dopant

descrlggmeﬁt redetienee i Figvee deewvhlen comespending rdigleeiriagmaterial of high
enhanced stability of the diode characteristics,

tensilevstréss ihaychel forngd abooe reasppaind Nghahel tagsstofs (oe shown). For this
PNy unction in the region 217B. Thus, the

purpoSé) adiBEInEhitgdd ¢Sye®f nidyebs WepbdirtCorlitRd ®agid QfMBpréRIMEIY selected
relatively stable, irrespective of any process

proceé’s‘%dr%ét@ﬁ? whiH ngytpl?gviﬁé ki adeh pe and magnitude of intrinsic stress,
wherein appropriate patterning regimes may be used for selectively providing the various
dielectric materials over different types of transistors. Thus, the process flow as described
above may exhibit a high degree of compatibility with conventional strategies and may even
be performed without any additional process steps while nevertheless providing a high
degree of decoupling of the diode characteristics from respective silicidation regimes.

With reference to Figures 3a-3f, further illustrative embodiments will now be

described, in which an increased offset of metal silicide regions with respect to a PN
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process. Thereafter, the further processing may be
continued, for instance by depositing a highly

wostoh®esesd dielectric material, such as a stres§a@s2008/001310
contact etch stop layer and the like, to further

junctigrp Bf‘qcs%bgtpzﬁe Qﬁ(ﬁegxhg?c%%ﬁ)rgtfidgﬁ?) ttf)@'ﬂ)%hﬁ U radaﬁgmaf%acer elements

I Ntri
res |ve r.ess na e forned above the tr Si st or
substagay Sahpd arEctE e R TuSier e i R
Flgure lc, while a corresponding dielectric materi al
oFignrgBa sehesiatisally HbsEateny sermicondusier dayisee3(0seqranifsingat least a
N-channel transistors (not shown). For this purpose,
portiogithataepresunts and8OI eydignratmn. Hhedlepsi3De dnaynthtifeotopssesa substrate
of appropriately selected process paraneters, which
301, dRibstpdte vhaleridl 3920 sufied idsMREnaMs)efBOMNahd d&eiconductor layer 321,
intrinsic stress, wherein appropriate patterning

at leabtCQ ﬁécﬁ%ﬂy?aﬁc@ d 950,5§ ﬁ’&'ﬂ‘xe\’ﬁl-% LRV IQFR)Q P ma ay comprise

varil ous el ectri mat er’i al's over feren types o

oro DAL 11 BTl 3R] B0
conventional  strategi es and _may even be, perf orngd
of cirgyg ﬂ%‘E}Fmé’rﬁPCg&éi At }rgﬁgﬂnswqg@éggx g@@p%ecm Frénsmtor 330B, which may

neverthel ess providing a high degree of decoupling of

represehigirafisistis oh éxfém:@ré rcpstguces'ltf/ type andghe bké.v Eos¢Namyileldh¢ ransistors
reginmes. Wth reference to Figures 3a-3f, further

330A, 330Bsinagtbie\separated dn M&ral]ﬁdiﬂeeﬁ@mbjaees@eamei ibelation structures 305,
whi ch an increased offset of nmetal suicide regions

whichMridy GRSPBE provided PN ¥RCtir@nde¥ice Spiat Bed.e FLAHANBYY, in this
be provi ded on the basis of additional spacer el enent’s

manuﬁ%ﬁhg%dg?' the kiR 3%% 2 0):4 %a&EﬁvﬁSHx&eﬁ%E{érp%speawe drain

or tranS| stor devices
SCheITHtI cal lustrates a sem cpnduct.or device, 3

and b%ﬁb%k‘f%g”ét‘”?é&&l‘“& BEPYSh “Fﬁ‘é{ty ?%Pergé‘ﬁi‘%’éﬁ‘sd“’ may be
configuration. The device 300 may thus conprise a
formed 4 thersatbairaip mategial 3% whick it @MP3E5P 2 IgSRSEH Yewell region 303.
i nsulating |ayer 304 and a sem conductor |ayer 321, at
It shoulddwt apiprecaated 8ah flordbe icomporapitodesgribed sunfar ¢he $pend critstia apply as
device region 310 nay conprise respective openi ngs
previodidlyAdes3diBddl witherefeears do dky ideeice @90 orFudth@rmary, denieviicee300 may
a plurality of circuit elements, such as a first
compfied 38 ik GhardSturii}f sidgS of Optlet 1R85 360 QonfdaMBily Whintdd within the
may
openings 311A, 311B and above the second device region 320, i.e., the transistors 330A,
330B. Furthermore, an etch stop layer may be conformally formed below the spacer layer
360. The layers 360 and 361 may be formed by any appropriate materials, such as silicon
nitride, silicon dioxide and the like, as long as a sufficiently high etch selectivity between
these two layers may be obtained.
The semiconductor device 300 may be formed on the basis of the following

processes. The transistors 330A, 330B and the openings 311A, 311B may be formed on the

basis of a manufacturing sequence, as is for instance described with reference to the device
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represent transistors of different conductivity type
and the |ike. For exanple, the transistors 330A, 330B

woRys/bac&eparated in the lateral direction by pCT/U52003/001310
respective isolation structures 305, which may al so

Jd i{raSt \ :
200. %‘ai’h &k bﬂer{;xﬁg%t 3L 1 3 1;1;8;61%9 b{eﬁfghgghaﬁgc?%{og]?&iﬁgg%g&ftﬁe sidewall
resp ective

spacel Jeuttey agh el B Tkpiri e Paip e P8§‘§86?$‘9‘é5 ﬂ-’fﬂﬁmby avoiding
doped regi ons 317A, 3173 may be fornmed in th

the fogrwm%ftaélywa@m al sidgyvalls gi; owgﬁﬁéé%éhbﬁ. &g will be described
respective well region 303. It should be appreciated

later erhwithfreferdnice te &igpoeredd-Sf,da othdr lsatbodondrds, respeciemsidewall spacers
criteria apply as previously described with reference

may 410 béprodededcia tBOGpertipd BEIADIELB phiér @eddpositid@ Qhdrhayer stack 360,
conprise, in this manufacturing stage, a spacer |ayer

361. 3Ffh 9&§E&rt694nly)4n£rﬁff9&gnﬁ‘g tdthRighbe 11091% 'b@%fe@realté thé deRce 200.

and above the“second device region 320,

t g { h
Thus, g% ns& Egr‘ge gé} %FF yf éAF rrgygeﬁno?/’v ?eh:ftoég%\cer fn§y fgspective
. _The Ia ers 360 .and 361 be fornmed by
‘mPlaHBBP’bﬁFﬂ%ﬁ“é b oetaigE e P g VUSRI e O the transistor

ilicon dioxide and the like, as long as a
330As@ﬁ0fB cTlemetch spdayest36h mey be deppsited, tier instence erethe hagis of plasma
| ayers may be obtai ned. The sem conductor device 300
enhanced dhenfical megpoondepusitioas i(BEGVD)her f alyl etheng appropeats edeposition
The transi stors 330A, 330B and the openings 3 1IA 3

technifu® Maxt,RRe kpdceEthyeN 360 endyase depobitall, f@NMbaRcd by PECVD, wherein

sequence, as is for instance described with ref er ence
€ [

“m“%%’f&%% RSl e P B ARy RERAIER Sl o SR sructure
< structurgs 336 _used for. defining .the drain aArLQIMs ce
O PEYITBNY 38V IRer ey SAVST T My ﬁ‘é”‘f‘b‘f"r‘?&f‘”ﬁh"%‘ﬁ” ﬁ‘i/‘ v

pacers at sidewalls of the openings 3 11A

etch chefstyexhihiting phtgh etehselertiviy pHtl KFRECE iLBe el t@u}aagr 361. For
3d-3f, in other enbodinents, respective sidewall o

examplpawel establyshgd tctbeecipes aral avpilahlet foe sbiseninigide 3nd silicon dioxide.
311B prior to depositing the |ayer stack 360, 361.

The alf¥dtiopie sfeh pirodess 36%/ mag firftaetmuove thg rhaerial iodj tieslayert 360eay horizontal
be referred to the device 200. Thus, the respective

surfac‘é%ﬂﬁ’or{seﬁhﬂlﬁﬁ asih rbspediivEspiYr d1éh f)x‘b&é@é‘s GhtHetdifl the process 362 may
respective

be continued so as to also remove any vertical material residues in the second device region

P | Ofl afi
Cu vUll all

320. Since a significant height difference exists between the height dimension of the
openings 311A, 311B and the corresponding gate electrodes 331, a significant portion of the
material of the layer 360 may still remain at sidewall portions within the openings 311A,
311B, even after the layer 360 is substantially completely removed from the second device
region 320. Thereafter, any minute residues of the layer 360 may be removed on the basis
of wet chemical etch recipes, which may not significantly affect the remaining portions

within the openings 311A, 311B.
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i npl ant ati on sequences for defining the drain and
source regions 337 of the transistors 330A, 330B. The

woelopdlosabgp | ayer 361 may be deposited, for i ngicaneomoisio
the basis of plasnma enhanced chem cal vapor deposition

( )310 : | ot it At SN i
St PR, SRS i T v

pngt e D, el Lmla rocess..eci pes
descriyld 0% sy of s SR FBnSilen Sledt s kagee Jeos are
.Structure 336.. Thereafter, .the device 300 is subjected
provided wiihip § BPFIHPSS lét%r?lﬁbo@@@ymv@mreéﬁc%wd% At the bottom
chem stry exhibiting a high etch selectivity with
of the igspretive ppenings. eNext, Sreopich stpprla@e 861 Foay beeampdved, for instance on
wel | -established etch reci pes are avail able for
the basis ofcamy apptapride werctheiidat procdssex iofldry éitle prutesses, rdepéreling on the
etch process 362 may first renove the material of the
devick 8i¥f6gy360 at horizontal surface portions, simlar as
in respective spacer etch processes, wherein the
P rf@é:lﬁ'é Sffc3 @glgém:}ficpﬁ¥ Ci(ﬂﬂ%flrﬁyse G %ﬁéﬁco‘hﬁu&é? gie(fl%'én)y(% Ya further
vertical material Tesidues in the secon evice reglon
320. Sipce a signitjcant height djf.ference exjsts :
advarg g e eSSl B HeFord et e eiah sl iGHEMEyS HBiake formed in the
31IB and the corresponding gate electrodes 33 1, a )
openiggy il Ac il Bp ghile orespctivp emgial ehilicide gegipne 3p8yee fgmed in the
may still remain at sidewall portions within the
transigipen 3 3Yys, 3B0B. ADwRHB, thevatditadnaé offsétesjaagre r36860 réspective increased
substantially conpletely renoved fromthe second
offsetd 31886 ¥188i e SBARined N eHetsdlyt SipnifRBitl yriekdrRinge fiedstatiliBf of diode
the layer 360 may be renoved on the basis of wet
chara&BRME HittreGpbcl RFARSTocel h@eﬂ)tﬂﬁiﬁs A8 valigRnk] cantly
affect the remaining portions wthin the openings 3
11 A, 3HB.Figure 3b schematically illustrates the
sem conduct or device 300 after the abovedescribed etch
process, 362. Hence, respective offset or sacrifjcial )
s pABEF s3(§é&1%ﬂq§aﬁ¥ s ewlmswntqﬁ’@é%% dRyse FpPaacoprding to
11B, thereby providing a reduced width at the bottom
furthegfillpgieative gpehodingenty p dpi thess. erneadimentse a gtidawall spacerasteycture 316
361 may be renoved, for instance on the basis of any
may Epformped ioatsédenedls aif ehe caspepivecgesegs G 14r $1 HB clwherein the sidewall
processes, dependi ng on the device strategy.
spacer structure 316 may be formed in accordance with the spacer structure 336 in the first

device region 320. That is, the openings 311A, 311B may have been formed at any
appropriate manufacturing stage, for instance after forming respective extension regions for
the transistors 330A, 330B, as is for instance described with reference to the device 100
when referring to the conventional process flow. In other illustrative embodiments, the
openings 311A, 311B may have been formed prior to the corresponding extension
implantation, if a more pronounced gradient in dopant concentration may be desired in the
doped regions 317A, 317B. For example, after forming the openings 311A, 311B, a

respective extension implantation may be performed, thereby depositing a corresponding
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Figure 3c schematically illustrates the sem conduct or
device 300 in a further advanced manufacturing stage.

worRbgev4éfespect i ve metal suicide regions 318 api@20Ro1310
in the openings 311A, 3118 whi | e respective netal

oSBT S AL RS . 210
B, .318A
Thereeﬁ%f@@épés@rm&%ﬁgéﬁmﬁga@m@ PR R -

characteristics with respect to any process

sequeperapVich orry alse mwlvmmgmedmﬁ glopantzunplaniatiensi when yophisticated
illustrates the sem conductor device 300 according to

doparit profiles ard teqeirediin we dnabodndremtrse régionishd¥e In this way, a laterally
enbodi nents, a sidewall spacer structure 316 may be

mcreafsm rtﬁ;@a@trgrﬁdlamﬁa&h@&dé\bﬂw RSRE! thy eePEst the $egdods 3°l,7A 317B
wherein the sidewal |l spacer structure 316 may be

may ﬁcﬂbﬂ?ﬂlehﬂ gﬁé‘r%ﬁ@”ﬁf‘é %JSE%Z%QQ a@@%ﬁ& thi eHL HBIE 1%;%@ 336r1 may be

I rst device regi |s the openi

een for at a appr.opri
deposg}gﬁﬁsa%rfmoﬂﬁé (Qe gygg fubc} rrraﬁ/ F}e&réovg R{f):ol?,aﬁ{ (8}I the etch process
respective extension regions for the transistors 330A,
362, ag prgyiousdy descriBed.j nst ance described with reference to
the device 100 when referring to the conventiona
piFegyae Sef sahamatipallyt fbystriates ube rseniicandoatoo dlenimat 300 fafter the etch
openings 3 11A, 3 11B may have been forned prior to
proce$shB62; owhieesinothdi lagere3dlesssubstantipll pebmpledly refogedrfitogn above the
pronounced gradi ent in dopant concentration nay be

seconéeéévﬁ@edrég‘bd hoodeReshy ?&‘nﬁﬂ% tﬁéL?dffseBJs{é&erf%ogxamh@ during a
after formng t he openi ngs A, 3HB, a respective

subse@fetn? "9 c?cﬁub%r@é&?“h@ @ ¥s ?&)gj ﬁf a/ rg? ?ft‘iroﬁ?ly progess margins

corréspon ngdopan ncen I'on
. V|C|n|t of the sidewalls, of the o enlngs 311A, 3 11B.
with reRRACL 19 ¥"é¥ Proqees §?fé?é‘é’PS’s‘EVPlﬁ%taﬂ?‘é‘§“ Petiaridiest i pgyt gradient ma
formed in_a _common manufacturing sequence, which may

providg ehanepdgliode charagtensiica ob theowhpirate gidsidsk i bsrouldhbe appreaated

sophi sti cated dopant profiles are required in the

that, withirespastdosoyranaesl ggocasses3Bie. same ¢iitesa wpply & praviensl lexplained
I ncreasi ng dopant gradient fromthe sidewalls towards

with tefigeenioethe afevide€200e gThatsis 3dophistiddiéd ambyalectolifudsnagly be used,

Thereafter, the spacer |ayer 360 and the etch stop

wherdif ¥ sigAfflcafP¥oPsnt diffusion may be suppressed. Hence, in this case, the
additional spacers 360S may nevertheless provide a desired profiling of the dopant gradient
in the regions 317A, 317B which may be more pronounced compared to the drain and
source regions 336, since the corresponding implantation species may be incorporated into a
substantially crystalline material compared to a substantially amorphized material in the
second device region 320, as is previously explained.

After removing the etch stop layer 361, the further processing may be continued by

forming respective metal silicide regions, as previously described. In other illustrative

embodiments, the spacer structure 336 in the second device region 320 may be removed

26



10

15

20

25

deposited, as previously described, and nay be renoved
on the basis of the etch process 362, as previously

wodRessdsbed. Figure 3e schematically illustrat @it 008001310
seniconductor devi ce 300 after the etch process 362,

prior \f\@ H&otﬂea ?101&3?%6 X gﬁ% t A't}{e s%gpe!r tfg'o% may also be

m a ove con VI ce regl on

e, or t he of fset acers, Thus, in
remoy; B@%&Eﬁﬁ{ﬂ &%? mATATIREn abj%égggmaﬁ d%{E\é‘PESIégrS & Spacers
y provi de additional process margins with respect to
316. Hepcgrlseds shiy gpseanisofficiensoffset efdbe comesponding eetalagibigide regions
dopant gradi ent nay provi de enhanced di ode
may bemagianiredivdtileaeveffthdles providingat redutiedderid@sistahcesimatie dransistors
be appreciated that, with respect to any annea

330AP33UB9§1§69§) thé Q&iu‘éé‘(ﬂrﬁff@éﬂ dfehé BorrdpbidiAS nidiA\%i1RuEd béglons as is also
expl ai ned with reference to the device 200. That

descrx%Qchfﬁt?tréfé?én%gt@ﬂl‘ged%k/xc%:?ubm ques nmay be used, wher e' n a

s|gn| i cant dopant di sion may be suppressed Hence,

this.c addi ti ace 360S

Bt RE iEEsdbe GEmiConditpre AATR00 i goesteinge i 3ft snother

gradient in the regions 317A, 317B which may be nore
111“Str5‘r“t?n‘?59'?fl‘1=.l@e% HpRhish the offpe spreer A68H afwgdmzfewﬂe@ pB s basis of an

336, since the correspondi ng inplantation species may
appropate meaepad r eonapbsitivmoscaas tb sxlibit i aaimlogeratre)s highl ¢tale selectivity with

material conpared to a substantially anorphized
respedtefoethicabidewall hpasecandtgeviite rRgi eaniplé), thasspaser 360S may be

previously explained. After rempving the etch stop

comphﬂe@f sifidon 8{0RideUrdNBE RIOGES $d 8)39, z@ythp%s(i@ﬁg {HRHRE 3BY, may be
formng respective netal suicide regions,

prov1(R=rdq}( él?euﬁ)l %’1 quF‘a éol?lerﬂtrlcfer}n Hfﬁr déns%c@%;ﬁﬁi c%(:ﬁmg the forglatlon of the

pacer s ructure e°sec
vice. regi on be .renoyedprior ,to perform
spacef, fR0S e éﬂlf&?u“d?f“g% e R B ooy Sptson Bhgbpect to te
al so be renoved whil e neverthel ess mai ntaining, at

layer ﬁéﬁévbwtailw wighout éfepting theusifewalbsprsar siseaies 3306n the second
Hence, also in this case, a sufficient offset of the

device argi@s p2ndiThgreatitmlthe sparied struatgrien 386 mpay be rerao yrdaionethance the
whi | e neverthel ess providing a reduced series

transi$tes p&fémtacte Privheo theasiticiduaes pel, whdfdin dhke spaeeis®0S may be

reduced of fset of the correspondi ng netal suicide

substdnBdil P Mainf@hel ShR! ®Othe respective etch selectivity during the removal of the
spacers 336. Consequently, during the subsequent silicidation process, a desired high offset
may be obtained in the regions 317A, 317B while positioning the corresponding metal
silicide regions close to the channel region in the transistors 330A, 330B. Thereafter, the
further processing may be continued, for instance by adding stressed overlayers above the
transistor elements 330A, 330B, thereby further enhancing the overall transistor
performance.

As a result, the subject matter disclosed herein provides a technique for enhancing

process robustness and stability of characteristics of a substrate diode formed in an SOI

27



10

15

described wth reference to the device 200. Figure 3f
illustrates the sem conductor device 300 in accordance

woMobsloMmeds anot her illustrative enmbodi nent, i n pdyi/edroddi@®1310
of fset spacer 360S may be provided on the basis of an

portiof} ra%ﬁ%i%ﬂwffg{]%\ji@éﬁ irgg{gg%i)&ét% mfhufsordith 34 dYids Br enhancing

moaer at e etc ctivity wt respect to the

si dewal | . spacer strycture 336. For exanpl t he,spacer . ..

the eSS RerfoRBEES b Al B ST s Sre B PORAE ' i Bfcristies
stop layer, i.e., the residue thereof 361, may be . )

In some GSpeFtul reSReEtE PRANIALSTfop the pubsyatendipds maynle é}fm&ri.lmmedlately
Consequently, during the formation of the spacer 360S,

prior tchtheslasti ionphardatoon e foaniogithe dreip dnd soutasoegwes,ythereby providing
removed wth respect tu die |ayer 361 substantially

increaskd haperal afstrivition dftdopasts dewhe lsulsqpacediode raud tthiisemciiabed process
in the second device region 320. Thereafter, the

robus@R&S 8Fhifd MiH CStHEC Sspad, ABYiiBRallyeBP\YRermafvaYNBIs& $gABers may be
transi stor perforrmance prior to the silicidation

provi%l?tﬁl?fz 1?13% g’i}lgs&agllt{igg/?rﬁt APREChe t§a§191§t0 S ﬁrugtgfe%u téé/xfs?g&e%ltlg/yprocess

e respective e ectl

during the renoval of .the spacers. 336. Consequently,
adaptiffis e SOV fo TR A e IsE A8, TeAeLr fiaplemented
. high offset may be obtained in the regions 317A, 317B ,
withoyhfequirppgsidditipmahproces eomplexipoar Hys waesang poteatialghroughput and
regions close to the channel region in the transistors
yield BBOA, 330B. Thereafter, the further processing may be
continued, for instance by adding stressed overl ayers

alTh¥ §atti@ildr lehitfodsrhBrits &li 1388 b33 Ave BaGHRativieN@190¥s the invention
further enhancing the overall transistor perfornmance.
YoSmédified Yhd pracfiGeSilliftlent Bt &fuivdieht hnRds RBp &L to those skilled
may pr O@rih es a {)r&:ﬂ% qluelggrngmaﬁgllng pr ocesg ?gbust r?es%ses e
a.and stability of c.characteristi.cs-of a suybstrate di ode

SO e S HT RSO port TON O "8 sent Cohdlict or T aBUieE, TR T
that respective nuf acturing _strategies for enhancin

above; jay b HEEPER ubgﬁffgwﬁ%@é%ﬁuﬂéﬁm@g%wam%mw are iniénded to
negatively inpact the diode characteristics. In sone -

the detailreof sonstraetirc pf desigp digiong shown, other Babsasrdeserilfidoigiethe claims
may be fornmed i mediately prior to the |ast

below. Ml @nthatefare dvadert ahati thg parecudamembadichestudiseosedgatmve, may be
t her eby provi di ng '

altered or modified and all such variations are considered within the scope and spirit of the

invention. Accordingly, the protection sought herein is as set forth in the claims below.
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increased lateral distribution of dopants in the
substrate di ode and thus increased process robustness,

woMdd/euedsn Ot her aspects, additionally or PCT/US2008/001310

alternatively, offset spacers may be provided that nay
substantially not affect d¢hgmifgansi stor structures.
Consequent |y, process adaptatrons ai nmed at

[ e for transistor performance may readily be
WH"?W mﬁw thout requiring additional process

conpl exity and thus causing potential throughput and

yield loss. The particul ar enbodi nents di scl osed above

are illustrative only, as the invention nmay be

mddi f i edimethwdpeeropiisiegt i n di fferent but equival ent

manners apparent to those skilled in the art having

t Hernbigp affirst Gfenirpe(2 ¢BE Bl IB)Sarded &icbnd bpénift €0lA8,311AQ in a first
process steps set forth above may be perfornmed in a

di ffer Qﬁbic@rrg%Bn JEW}} PR £ SOP subdtA@(2PNI0AY Swvhile covering a
intended to the details of construction or design

d
herei n er.tha cri.hed in [
bel ow. S?{b%:@; d?ﬁégr]ef: o g gzvszze%’t ﬁ%\‘? f’l A &)Ztallriﬁi’ c:cjulleliaB{j"5 and second
enbodi nents di scl 0s bove be al tered or dified
and al IOPGHIBES §2HiAs ?eﬂh@? eendiph dgugnd Dued mstizne layer (204,
scope and spirit of the invention. Accordingly, the )
pr ot ect308htosd gryistallinersubpirate materind (20% B0R), isaid: dgeond dgviee region
bel ow. CLAI M5 WHAT IS CLAIMED: 1. A nethod, conprising:
f or m nd220,320% haapg fiomg:d(tBefBin 3 fitW)transidion (330; 330B) and a second
opening (21 1A 311A) in a first device region (210,

310) Oftraﬂﬁ§t39(3ﬁlﬁbsdabl@b6mbﬁgﬁg aB@klen¥oh|regi6R\(234)Mdancluding a
second device region (220, 320), said first (21 IB,

311B) i A i

i oug T RIS RS, 67 e B 9, e 31 o
crystal line substrate material,{202, 302), said.second. . .
devi ce SF‘éq‘g‘i“éh““(“Z‘ZO‘,’“%'Z‘d)“ﬂﬁ‘éf\?i‘ﬁJg’ Porited ther et av T re et Mt
transi stor (230, 3’_3(]32 and _a second _transistor (3304

each cORPPFONAGPSHNEXdAS: LB cHildn 3L BBY) and

i ncluding a
forming drain and source regions (237, 337) in said first transistor (230, 330B) and a

first doped region (217B, 317B) in said crystalline substrate material (202,
302) exposed by said first opening (211B, 311B) in a common first
drain/source implantation process (209p);

forming drain and source regions (337) in said second transistor (33A) and a second
doped region (217A, 317A) in said crystalline substrate material (202, 302)
exposed by said second opening (211A, 311A) in a common second
drain/source implantation process (209n); and

forming a metal silicide (238, 218, 318) in said first and second transistors (230,
330A, 330B) and said first and second doped regions (217A, 317A, 2178,

317B).
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sidewal | spacer (236, 336) forned on sidewalls of a

gate electrode (231) of said first and second
wolXoemi&lkor s (230, 330A, 330B) prior to form pgraahkehs/001310

first and second openings (21 IA 211B, 3 11 A 311B)

formng drain and source regions (237, 337) in said

first transistor (230, 330B) and a first doped region

17B, 317B), | a'dcyt | 1i ne substrat rial
§ é%ﬁ) %‘9}3@8@ Rt coBtpri i g ol e df%‘ﬁlfgfi source
i.rst draln/source i npl antati on proce
reglortSié%)337? emhffﬁ@ figgt and segpnddoped ecgingi(ShEA( %lﬁBs a1 gB) prior
second transistor (33A) and a second doped region
to forghirgrsajd @eahyilicide238] 2dBy3k&l | i ne substrate nmateri al
(202, 302) exposed by said second opening (21 IA,
5 311A) in a common second drain/source inplantation
process (209n); and forming a netal suicide (238, 218,

33}8) | The 3hé&tnbd of 1M1, SRERBdcdhpihS }é}ﬁévlﬁ%:égid ﬁ@%ll spacers
330B) and said first and second doped regio

(236, §§67r23’r10¥} %rm%#eg%d %letamﬁlgr%r( % of claim1, fu!rt her

and source regions
(237, 337) and said first and second doped regi ons
(217A, 317A, 217B, 317B) prior to form ng said netal
sui cide (238, 218, 318). 3. The nethod of claim1,
fdrt heffhémﬁéhqfis@fr@alﬂehtfvﬂh@f comipiisyigdeval | spacers
(236, 336) prior to formng said netal suicide (238).
10 4 foritieg medhaoer elemehai(3605) dnusitieneallscofrpaid sfimg and cectndgopenings
a spacer elenent (360S) on sidewalls of said first and

second (IPNiNIB) GEEPsaid tdRmaH iRt asdkékoaa WBN/sbhrce tlmplantatlon
and second drain/source inplantation processes (20

209n); ?&gssgg j@% @Q})aarfdﬂther conmon dr ai n/source

|rrplan atron pro or said first

.4-‘ vty o Fristhar Anmmaan deoinloniieas femamloa T
y L1ILE a 1Uruner COmimMoil  araiiy sGUice if iplal

opening (211B, 311B) and said first transistor (230, 330B) and a further
15 common drain/source implantation process for said second opening (211A,

311A) and said second transistor (330A).

5. The method of claim 1, further comprising forming a spacer element (360S)
on sidewalls of said first and second openings (311A, 311B) prior to forming said metal

20 silicide (318).
6. A method , comprising:

forming a spacer layer (360) in a first opening (311B) located in a first device region

(310) of an SOI substrate (301) and above a first transistor (330B) formed in
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opening (21 1B, 311B) and said first transistor (230,
330B) and a further conmmon drain/source inplantation

w6586l Or said second opening (21 I A 311Apcansk26@idd1310
second transistor (330A). 5. The nmethod of claiml1,

ey g ééfﬂ%ég?%{‘@%"’%??@ﬁ% %gahﬁé*ﬁ*‘ﬁ o 5o s
311B 3 18
S LA T TP S Sk iy B,

first opening (31 IB) located in a flrst deV| ce region

( Jeringfa gpacgoplegiapt (36AD Pro@IortAr ofpidesvadlsfafr spid Tirst opening
transi stor (330B) forned i na second device region

(320), (3hlR) fwhikt ropeving gsaid IspByereldyendB6@®) flomoubbva said first
buried insulating |layer (304) to a crystalline

subst r atzsid®k €3308); 4i02); form ng a spacer el enent
(360S) on a portion of sidewalls of said first opening

( 3‘3&@}% ‘g:}hétgl JiRORY (393, 838 fin %?ﬁpﬁfst &rgﬁ{s?sr ééQ%%EﬁdDggld crystalline

above d first transi stor 330B orm

t al df t .t
(3116 SRS TRy GO e fnEbl @r%épgﬂﬁ'gfé?%%&jwvmg sid
exposed said first opem ng (311B) having said
spacer SBP‘}éﬁﬁWEnePB )- 7. The method of claim 6,

further conprising form' ng a first doped region (317B)

in said crystalline substrate material (302) exposed

by said first opening (311B) prior to form ng said

spacer Teenethobd (F668)m 6. fufther nemprisingffothiaign Tirst doped region
wherein said first doped region (317B) and drain and

(3170 $ud cAGtMis §Lﬁ>%?rhteoxfna§:aﬂaﬁ (302) Sdxpbscansy s4ia rfn@§ Tﬁg)ing (311B)

are formed in a common inplantation process.

prior %%gﬁfalsﬁgggg{pe@em&ﬂ@éw)_ conprising formng a

8. The method of claim 7, wherein said first doped region (317B) and drain and
source regions (337) of said first transistor (330B) are formed in a common implantation

process.

9. The method of claim 6, further comprising forming a sidewall spacer
structure (336) on sidewalls of a gate electrode of said first transistor (330B) prior to

forming said first opening (311B).

10.  The method of claim 6, further comprising removing a sidewall spacer (336)
formed on sidewalls of a gate electrode of said first transistor (330B) prior to forming said

metal silicide (238, 318).
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structure (336) on sidewalls of a gate el ectrode of
said first transistor (330B) prior to formng said

wd dobSdoaggeeni ng (311B). 10. The method of cl ai BcGyys2008/001310
further conprising renoving a sidewall spacer (336)

med - j i :
. ?gnSI ST?H(@) rﬁé@@c@% é1§m9§ o? 16%2?%{;5%% g@gwgl geféeijd%? gf said gate
1 té 38, 318 ge netho% of clai 38 or 10, wherein
electradfi 1 TgPQ r}°r§?) Qropng g sPaseT BP3i% e el ectrode is
renoved prior to formng said spacer |ayer (360). 12.
The nmethod of claim@8, further conprising formng a
second opening (31 IA) in said first device region
(320) dihd metbatoihdaim &nfsirthernconi@ iy farmiga second opening (311A)
device region (320) prior to formng said spacer |ayer

in said B€d)eviearékice 3109 ahd aREdont AFankSRNI30DNRSaRINNecHB @evice region
transistor of a conduct|V|ty type other than said

(320) gh()ﬂo fdh §'atl<§"é ?):x' (3%@5 Ao {12654 frHﬁ&ﬁSfl (73'5’:)0AI) rgepresenting a

onpr|3|ng orn1 econd doped reglon

.sai d osed b
tran51sstgr 8f Co&n t1v1t t% nﬁ 0feratr Q Tansis angl)jggéf saldd thod further
i on 337 of sai d second transi stor

compy H"P‘H]SI aaﬁ?CQPF‘oq?PPﬁ? Jewies (3188) ?héa‘ﬁ‘e?é{ ﬁ% s material
6, further conprising formng a first stress- |ndu0| )

(302) |eapesed dyosaed sedondfapesingt(BhhA) snddrais 3o@ouee regigas (33d) of said
stress-induci ng | ayer above said second transistor

second F3M3ton{I36A ) fiiva comgnomainghlamedtan wocess.de (238, 318),
said first and second stressinducing | ayers having
different types of intrinsic stress.

13.  The method of claim 6, further comprising forming a first stress-inducing

transistor (330A) after forming said metal silicide (238, 318), said first and second stress-

inducing layers having different types of intrinsic stress.
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