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WD 2008/ 094666PCT/ US2008/ 001310 AN SO DEVI CE HAVI NG A
SUBSTRATE DI ODE W TH PROCESS TOLERANT CONFI GURATI ON
AND METHOD OF FORM NG THE SO DEVI CE BACKGROUND OF THE

| 51. FI ELD OF THE | NVENTI ON General ly,
“Fﬁéﬁgﬁééﬁkt di sclosure relates to the fornaﬂF5%56WWM”3m

e e

DESCRI PTI ON OF THE RELATED ART 10The fabrication of
integrated circuits requires a |arge nunber of circuit
el enent s, SUCMKCW%@“&QF4I&|&§EE% , to be

fornmed on a given chip area according to a specified
1. ciéﬂh&QﬂHﬁkﬁhﬁbﬂﬁﬁﬁﬁ&ﬁﬂy, a plurality of process
technol ogies are currently practiced, wherein, for
conphenlisithe picsany disglasihie adated ©rbp fonessoriintegtaorlageuits, and,
chi ps, ASICs (application specific I1Cs) and the IliKke,
moreNaBicubdhntl egytrits diades exfitdoynpbaxeSOF cirdvéts nodtchphoyrbsimel for
15 approaches due to the superior characteristics in
thermiabsenghg gppéicatanngndhe dde.and/ or power consunpti on
and/ or cost efficiency. During the fabrication of
2. comESCRIPTION oraHE REIWTEDYSR DG CMOS technol ogy,
mllions of conplenentary transistors, i.e., N-channel

t r ansifsirRiSorAblinRgean Bigduitk raf§les hAhSe @hef 8f BB ONcRents,
substrate including a crystalline sem conductor |ayer.

suchPasMERRs s loANMAShOTike, 116 bESRARA 0K Aledii) B8R 28RS RADBR ficd

transi stor or a P-channel 20 transistor is

circn?@ rl‘@'ogﬁ F QShneHAPPL lfﬁ@é[iﬁp'?f: %%%c%%y %{jbog'cghq%i Qtréscdx'nzg{ly Yrfeticed,

orrmed by an Interface’o rain an

wherH rf&eTJnﬁ)@éxoarctu L Quc%rhéirﬁﬁéxs)\%g&t:%oﬁ,re stﬁ?zg‘? :(;]lyng ORg8; {application

channel region di'spose en t eglon
spec‘ifﬂ:e ICHULACHE QO oS technology is cutrently one of the most promising

approaches due to the superior characteristics in view of operating speed 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, urespective 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, ie., 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 contro! vokage to
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The conductivity of the channel region, i.e., the
drive current capability of the conducti ve
channel, is controlled by a gate el ectrode forned
Vﬁpﬁﬁ5W4ﬂ‘ channel region and 25separated therefromb
”ﬁsulatlng | ayer. The conductivity of CTH&008/001310
nel ion pon. formati on of conducti ve channe
the %Q?%f@ﬁecgaws OB &5 URACORFFILB R b TR e TR Gheghmons charge
vol t ag WO 2008/094666PCT/U82008/001310 the gate
carTigyse @iy g)&é‘ B8 sason Al ipsh %ﬁdﬁgm{%@h@éﬁw%&t?fd’rﬁldtft esction, on
mobility of the majority charge carriers, and, for a
the disigage dstveansibe romice tang %ﬁaﬁ%pn&, ediidhnisi alsar pederred to as channel
transi stor wdth direction, on the di stance between
lengthh Hepgairia somhiadermiviih teegiaomslitywHiratidly sralispa ceddacr sdchannel
to as channel length. Hence, in conbination with the
belowapabishliatiyg biremaphndbplicarieati thg cancd vdligte tv ehecran plettrodd, the
bel ow the insulating |ayer upon application of the
condnomtityodf melchage! tagidnheibgatiellgl dedrmoge thd feformance of the MOS
conductivity of the channel region substantially
trangikedrer TGS thd daperdspcrnaedrOthe keudldn bf &S cBdn@EIS length, and
Thus, the latter aspect renders the reduction of the

assoG BN ARkevHaNgt Foduanth @IBOHiaha dediftRT@W ddhihiie e8GR for
of the channel resistivity, a dom nant design

accofiplibiBfid ANinf@kscak %T@Eﬂaﬁﬁ‘g §@eBf P GIEARET Lifulihe
operating speed of the integrated citcuits. 10l n view

of 1t 16w TP Bl rRSPRELct, ih '&dé‘i@lgh td Offed &avgﬁtﬁger @%%%ﬂkmm or
t he sem conductor or silicon on 1 nsulato
silic@ 8}?'1&5%%&“?9??%&9%&&@thy%l)Xt&@E{]}/ 9)%!:1{] gnm lmém{tance for

I mportance manut act uri anS|
f t
el MO ST A EASSRNRTEE W By o

L aher. swetchi ng. speeds sonpar,ec to bul K n§|stg ‘
capapieeyt B ai HETES R SERHE S &rov“f@g*fp 5 SPRDRRS fpulk

15 I .
o TN IE b L0008 e Mo e o

ectri aII, enca suI ted Thi
C“Ioélarf%u aﬁ'i g‘ﬁ d‘é’§%§i i taiéfﬂ\ig?l’f"%fbé% aspihe body, is

gives rise to a Iurallty of issues. Contrary to
diulchﬁxéa[b/oalgpaaﬁfuiBm k”ﬁb\?P’éfé%‘“tWﬁl HRvides éggg@{cgqtcvar};aces but also
connected to the substrate and thus apply
BIveSHHEEP f PRl ppebittycal Courane dabedy @ftww\fﬂﬁemw@ch felectrically
bodi es of bulk transistors at a specified otentlal
conngqidl 198y SWEIEe Ind PupspEYoE S specifiet potential to t le 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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20 connected to a specified reference potential, and,
hence, the body's potential may usually float due to
accurmul ating mnority charge carriers, unless
WPRIORL At € counterneasures are taken. A
fur@ﬁgﬁk?ssue in high performance devi ces, EQUASHE /01310
. i.croprocessors and the like, is an efficient . o
“m@&% @éef. SPHATPOPERH T RINGrY e ticypralig ip @1 devices is
signi ficant heat generation. 25Due to the reduced heat
of pyHEUIrIRPPEHICBapabi | ity of SO devices caused by the
buried WO 2008/ 094666PCT/ US2008/ 001310 insul ating
| ay#picaltyh éorcbermas povidigrappEentisnn gn appropsateoifnela tsaugture may be
tenperature in SO devices is of particular
used; wiyaein dhe eorrespondingTstpirastdrisyis of de dibder may pe@rnisindgrmation to be
applications, an appropriate diode structure may be
obtaursé dn vileehaima! ¢dunditivos imebpendiiygf dlaliaktsencstel Thafsertskterity and
di ode may permt information to be 5 obtained on the
the dehrernayadf xonshdcti on@edsorehtear dccomiihyd @f the besidbfabediode structure
structure. The sensitivity and the accuracy of the
may I[RBERICS v BcdiBIgSI @Rnbdedetatcoibad, Ned @k Rodeasiiradfl/voltage
the di ode structure may depend significantly on the

char§it@d8c, Ghaspakeidpehd 6n tdmPRrawur®nd H8erdaPHRSs. For thermal sensing
current/vol tage characteristic, which my depend on

applk@ﬂzm@,raa&up,eh@@gr@%wan?% ABBLEESo ploQlde NGB RERRENT diode
applications, it may, therefore, prlcally be
. ik r OV Antial Ly i s diad .
N R A T b R
[ . st [ he tenmp r ditio it hin.
cond?c Ozlgs"zﬁmh%:{ Otﬁgusg X r()h@%\[/(%lcge_vg‘]%h %%é’dleg?\ggeg,’ an:orrrgpo\Mdmg Qiode
sruchi R RGBS, LG Bor firmbilbis FRRESHAE midera
et grial | ocat ed bel ow the buried nsulating layer, . .
*"“‘La“b%‘v%‘” R N PR e yf*hgbu-‘*amx?fes !fus@fﬁ‘ 3ﬁna%efo¥vﬁ"a9re”w~tm
| useg gor forniyg.thﬁreincthe transis%or el?nents. .
ayerriigd | fof formine (RGNS JEptiiighglemens pfigieds laptefrangggditional
be required, for instance for etching through the
Process AEROMANRE truiredy & tpitange é@r%@%mug@thw@ﬁ&ﬁndum layer or a
I sol ation area and through the buried insulating |ayer
correspprgigelench s pigiedieh ang rthopgh (thenburigdpwsylying paeei arder to
On the other hand, the process flow for formng the
expogq thé o yatadling syleraics mpipple PR Yhegulkdr dredl 1o pragess dloax o Bpuming
a high degree of conpatibility wth the process
the sylstraeridatefiorypicot nilesdeneh eo as touexhibiti ar g gl tespdearfarntrpatislighwith
as the transistor 20structures, w thout undue negative
the whiwetssqence Her domuad ted mcwilt ciedu@meletrsnts, 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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I n sophisticated sem conductor devices, there is an
ongoi ng demand for reducing feature sizes of the
circuit elenents in order to enhance transistor
erformance and increase packing density of the
“@5@&%@¥%?hus, respective process sequences hEPwIHgI3L
ophi sticated |ithography, etch, depositjon, .
Pe”?’wg bl dof SRR iy Pgﬁaéy%qdh%apliﬁ?*@eés ¢ fdgivp G1gens Sapaplity of
MOgave.to 25be frequently adapted or newy devel oped in
AEBYSIPE Tt A ke iaesiseeay gantinupysly FedReng thsreate\igmgth of the
2008/ 094666PCT/ US2008/ 0013 to performance. For
respeiyfpFasisiy deBishy Sui elae &y Hpiabisatthesbarge varrigr jmability in the
current capability of MOS transistors may not only be
respEHivE edigaer! bypgieantol o usingistoed udihtg mayebgat@mpésgtihboflocally
the respective transistor devices but also by
gengrgfmzaaiegpantiag stiain ge theahniret ragvii whitlymian if dppropriately adapted
respecti ve channel regions of the transistors. This
to theayrydlcecpbimpidnghieds by tHeothahihey redorgapeiltaini sadginéease of electron
corresponding strain in the channel regi on which nmay,
mobilfty apphojer mabitilyy ragapteld, terdbhereviymbahd pge@RPhES significantly
conditions in the channel region, result in an
enhdnbig @RS @e@brn@in@C bf PrLhaBRI lulahyistoRiRONEHARR] bhdYstors. Thus, a
respectively, thereby providing the. potential for

plurit@Bf fesffile Yoe@RNARE IHAG bOG REEDIBLEr & ofar MR MLhed type
transi stors and N-channel transistors. a

Thus,
£ sedin i@ kds i I; | I , : P
o NGRSt BRSBTS G RERD, JRUALATRS v
. [ i.Stor. t ~ ' P -
oo AEEBEEL NS LRS00 SRRy Tl AR g g o

i i GG Lor within the channel regian i
o spEfih SRHL e aRAREn ADAOR malieh el RGP BRRARE Ml R e

eoidd GLMBY, Tesylt in.an appropriate strain in the. .
CECh a"%‘nn’é%@ )r'ég%‘i e i et 8&1@;’%‘6&* Fes® e ToiE "t"f'rvgﬁ"-*ﬁ‘ﬁsv highly
alternatively . to the forner nechanisps, highly. )
stres§il, ZalSThfs THOLPP RPUURRE Bellbour i REART AR TPBER rpigduce o
_of the chanpel regiqgn to induce a 15 corresgonding ,
corrpqnsiiie YiRBy B FoF HPEPRGr EREntly the Gouipt eiEh stg layer, which
. .. contact etch stop layer, which is formed above the
1S f‘“t”iegr?gf’%@t 5F UApERIFICTE dlfer compleEns Hg batie irppsiias structure, may be
_transistor structure, may be efficiently used since
etficiepilg ujegypaice jUds fayeris derapalpdese it therrdaptshrmem andghayrbeamdvided
~ may be provided in the formof a dielectric material,
in theylormay sidiglecric miatariablesuchvis chlicpaynibaleefihiacdi ny Iby efficiently
deposited with a high intrinsic stress. Furthernore,
depopiged psich i vheghd epdissiat $toms. afidrthatoer, meypgetBOrdegosinis: Mavigattening
been devel oped by which locally different types of
regings havnbeemydepelopaidycebich hoclil§ tdfeentt (yeans kt&diiay be induced in
elenents. In addition to or alternatively to
diffegtirtansisiondigoieryg. mechani sns, many ot her process

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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adaptations, for instance with respect to patterning
strategies, inplantation processes, annea
sequences and the like, may allow a significant

i, provenent of the transistor performance 25but
Vﬁpgggmﬁggtrlnental effect on the substrate HFB@é"m%m”3m

preve res ectiv
e o G RT6h a1 mﬁ%%%ﬁwwﬁd B!
S|stor e rmance to mented. in
Pfocsvetﬁ 5 Mo I Beubhed %@%ﬂfﬁ% B Earerlio, PR gt e
% Hfharacterl t c which would then
Slgngficaﬁlyfaf Sriff SeraPe &aa tiﬁéoé@ﬁéioﬁ@s%%. lity of the
di ode structure. Wth reference to Figures la-lc, a
t y i ibaetepnge ks Eiswics ILahev Baiceesesershwt] nawbevidsenbed, & which a
process sequence designed to enhance the transistor
procpr perragrc elcsignechdoagnlianee sdai tomrdiiot eerfbayere ofn dhe  active
SO device nmay have significant adverse effects on the
semigpisdetos layac tlne SCdrderide inmyt thee sigodtonait @lvamt effeets on the diode
thereby significantly reducing production yield and
strudidve gonpredfin b substryte nhaterfdhehexanpbaficddilysedatigdprotii@ion yield
transi stor performance nmay be inproved by reducing the
and slarsi gefirabHitgt alnceievdxalmipte thBrie@NGE StEisRAbeEBMNCE N8ay be
the stress 10transfer mechani sm provided by a stresse
impidiv@l BEtddubink AL Eerfe® rERARDMAIT MR hdheiB®] Sh@PEnhancing the stress
Figure la schematically illustrates a cross-sectiona

trans¥dr@W¥cRnidn SR CORYYGH A e HEY a8 LOB: foBRELIRNE R graﬁﬁstgp
devi ce. The device 100 conprises a substrate 101 whi

| nelbiydes, scdmdiR A% 11!'u§krz§~@s HEBE sePnbl ABw R @rﬁfcco)%(ﬂxctor device

substantlally crystalline substrate materi al

100 }@gkg&tl ¥in @%I BE@CQ Opﬁéjdévfbqu)s 95{“@%@ a\%l%stﬂ‘a%gl\() %?uch mf:ludcs

gui renents. For instance, the stra

ot LoD 2 JRY,HAY DERLRPT 18 Lhﬁfrﬁlﬁqﬁm 08k a8l Yok OWoo e
%bncentfatf%hbo % 93 opént SREd e é?nnreyel "Ry which
02 correspondi ng,,t

f th t
may ¢ He e[%{: Qhpdd ' 5009%‘15{% %Ega(}wmc arccBnéigme{}té c ociﬁnlpg?qc_ed Hx%strate

Vi Cce reg
ol 88 T PV B Ay S0 RS0 Aot 5 P
o LR S e 00 o set  bur Lo
1eg=onqq0tdht%s;elci!{we COvl\Q{e% rc]ic)ped 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
siticon, 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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20 separates a sem conductor |ayer 121 fromthe
substrate material 102. The sem conductor |ayer 121
may represent a substantially crystalline

vﬁ??h&@ﬂﬁPCtor material, for instance S"'COPCU
rcon/ gernanlun1or any ot her approprlate US2008/001310

silicon-b terlal r. fo erein a ereon
Sags BI ST ??f YOG Bty © 1? ngﬁ‘t’:’ﬂea’sdﬁ”é?ﬁs‘?éi“bl‘jé‘f“lg an
whi ch e illustrated at an ear |y nanufacturlng
‘mpi“tnﬁ'é‘(%” PRCCSHEWP M eS8 f§$‘8?%1¥30}:‘1’f§1?“?’%i thgeransistors 130
25respective gate el ectrodes 131 having forned on
Cor@%ee%%t? ysylpgelgyer 137 semsragingdlipgaecalieqtiode |3 Wopm a channel region
2008/ 094666PC / UB2008/ 001310 stage, a spacer 132,
135 {Rinesd indlye seniernshgnetyeiol r dirdermordeisi thie dnapifagiating stage, an
~during an inplantation process for form ng extension
increpased depsind @cerfutivmef ademnt sfveict plan picsided svitidOthe ehpmesegion
a gate insulation [ayer 133 separating the gate
135 ghaydier pdigiodSilinftho micaitg lé tirvadx taneigh oegidiB 5t 38 owhaeinisnc mercased
sem conduct or |ayer 121. Furthernore, in this
dopmanwhattratidnagnst age, beartferfedi tbcaselage degdopards, provided to obtain
concentration of a dopant species also provided within
desitddeab@ia e [ unceghsofficl Ipnipiyinpehd @ahdidt@N&embMs UB®  Furthermore,
vicinity of the extension regions 134, wherein such

respbdliE €R3RBN AP Res Q0N GENe Mfadnk BN EeMYishiiRs R §:6Fi86d Bbrder to
to as halo regions 136, provided to obtain desired

defidd spREfi PRrda NG L in@ nﬁx BT hET seCHPlaBTiLN e fiDG tl F@N$3E WHerein, for

el ements 130. Furthernore, respective isolation

conthleHEL, H‘Es‘fn@ctl]vgqsdlﬂic}nhﬁmc&'}ég]egfi LRGREN h%)l%glll%ﬁ ke?é@.u% ?rﬁmlstors

provided in order he speci

130, fdck Sibt ?fﬂ)q\/n x%ct.ﬂg%c%ﬁx L& Gict ?% 09{12%201191{ Lhezlorst\l\@e%qc%brggmfl 9 10, the

‘conveni ence, r es ective Ion Str UCt ures
B O AT T .
o LR B S B e @ﬁagfaﬂéawz
- araax%'oapz)ﬂ&n@g%ewqhgmsagt”fa{ T

@ ﬁed poQ%ioP ?f the well 103. caI
é&é gl ProsGrse e ¥o5 m@ﬁé@%%@&ﬁdﬂ@ﬂ%lﬂaéwia%vq@(figure
as shown |n Figure la may conprise the follow n

la miy SORPEES! BA?LE%V%ﬁ)&?ﬁﬁphgﬁftﬁlep@u&ﬁiﬂgrta@ éubboatedﬁg and defining
defining therein respective doped areas in the

therediy FSPGOHY @ CoRst @Fqaglin ho2ubsigienmaisrial HO2 Nk ks the (8 welHiDg hwhich
may be acconplished on the basis of appropriate

may birptcaRtpitiicd 90 Skefurenoé spproprintd sugllattation ssquenees, the Botatipesiruc-
105 may be forned by using well-established

turesp HOY olaytivotprmphypy eamigs okl epielisbed Iphototgpaspliy, amisatdpic ctch,
pl anari zation techni ques. It should be appreciated

depositiat ,and @pemilianign ecthhigeespr behssd derappegieditha, dgehdih @R the
structures 105 in the first device region 110 may be

procésosmaekyasedsdahatsantigh L5 BQanE Finuesiscd lgidh ald Ry be formed as
portion or may expose respective seniconductor

a supQidtiaDnscodfindol® ihdlildiingl pe@sd GONHML R osle apfecth2l senductor
the gate insulation |ayers 133 and t

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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25gate el ectrodes 131 may be forned on the basis of
sophi sti cated oxidation and/or deposition WO
2008/ 094666PCT/ US2008/ 001310 t echni ques fol | owed by
sition of a gate electrode material, which

‘mﬂﬁmﬁﬁgmbatterned on the basis of sophlstlcg%QHS”mwm”%“
it r respective etch processes., It should

t“%@“%?p%.“ BRL Rt Siegntict G0 Yeiede et ibhich may then be
nateriﬂli may_al so be provided in the first device

patteraed Qjthe egl%lﬂﬁswﬁvt*%?éﬂfﬁ&wgé@mopnﬂrﬁesaeféwma:ha:éoqmeh It should
devi ce requirements. For 5 conveni ence, any such

be agugerigied dbp gatneciiVeesty slgetrorst mpasls mmi@hbmgpvmd s el first
for providing intra-level interconnections are not

devigh srgepr hlq:ﬂ@fglf@)/l bt pNexted inhecedacerwilld eviey rgirfroemed For
on the basis of oxidation and/ or deposition techni ques

convgnignesy bseteb priltgrmedkspedtitiode immpdrait ahichmprieosss 68 providing
such as pre-anorphization inplants, a halo

intraleyl anabhieatiamsdat het Ishden i@ygude 1 periiad e, sphdeeriebymay be
provi ding the halo regions 136. It should be

formagpn eled Btssthf okﬁliahhﬁtanc[/&zscwpﬁiumﬁetcblﬁfﬁht&a@taﬂ& |s@ﬁe@feﬁ@)e§e‘é§e%uvc
have to be performed differently for transistors

implehithic@r fotess@neumt dsvhiinioyi@siiod Mablahs, a rh@i%p@rﬁ)tlin\’ﬁmn and the
resi st masks may be provided prior to a specific ion

like, e} @Npedfol@Bd, ARAERS Brol iR HE halb Qe REQVERL 1 ONANS ?@' appreciated

dopant species from being introduced Into spec

that Fe@@é&‘ﬁ‘v@ﬁx%ia@aﬁ&@ Eio%emﬁoﬁav@)@rﬂé rfoflid 5‘19&:{ 3&] Qansistors of
i npl ant ati on, type &pant y be introd % ht'o

t.0 .
e3P NG R0 (oD ANENAL AT B o
spemti;lgsib:ﬂr?[g?ﬁ&u nl\ﬁt)é%ersazr}g 8”2) reveﬁ]Elu?ﬁt%n %i?‘g}?ﬁegﬁ%?gg@ eing
o reia rhe, ,.M.%E,,%.gcl rovide the desired
at A’%g‘ée'}f/mt% 6"”tﬂCchhar$ﬁrﬁe‘lq r“eg’ gﬁ g“é’S"”’Thé‘r‘éﬁf(gér“‘ot ‘Rglantation, a

1A formed gn the basis of
P‘”f’&ﬁ%‘%ﬁ?%ﬁé é‘?ﬁ"é%?“i‘lo‘ﬁ t“f:[h"et SERRIY dBSV GaIg G BT st
. mas et chipg throu e material of the
respefRTA RERUUEL S b £9%ere by ArBYRg s he Nepl 2 duithsr imaplagiption
the isolatign structure 105, when provided as a
"cqu%f)érfaa‘(n‘f‘? B‘FI? TRt P RIS PEYESE et HiGRSIORaeEipRs 3ddenicedn the
ion 110. Furthernnre the correspondi ng etch
SPﬂC%br g%?e%@"idg thredgsipdallics tothe [¥hetebisgiont 136 Glieiceter, the openings
insulating |ayer 104 and exposing material of the
H 1AW hef may g formed on g Juaiseof] dppmohemapiseadiiy cich lagbtinatsesing a
~a cross-sectional view of the sem conductor device 100
resistj rpasy {pueiciies tackgiinbde chateminlbfaibt wemingndsicagdayeThal or through the
transi stors 130 may have 25fornmed a sidewal | spacer
mategdl raf cheiiselali@s sandurcepecthicy erabéeyd drabubsanthlgotntuous area
regi ons 137.
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 regions 137,
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WO 2008/ 094666PCOUS2008/ 001310 Sim larly, a respective
sidewal | structure 116 may be fornmed within the
openi ngs 111A, 11113 and correspondi ng heavily doped
re%ions“117A, 1 1713 may be fornmed in the N-well 103.
W8 Y&¥%t o provide a high degree of conpat PEI/UFYNsL310
. the process of formng the 5 substrate diode
Simglaily, ot (Freechie teal PECtyeiLE andseli Brmed ovithi ts qresipecd 1A,
to the further processing of the transistors 130, the
L1 1Bgdeerespanding heaydly woperhregione d 4 dds! ldBempe bé farmed i the N-well
the first and second device regions 110, 120 in a
O3conmon process sequence. Thus, the sidewal | spacer
structure 136 nay be fornmed on the basis of
wellf vedt abpiahleda djphcdrgrdceatheringnaebility ofthe fiycess of forming the
depositing an appropriate material |ayer or |ayer
subgtageokodendu@atetia rini fivgt dehee cegisresoneth ngped G thay@thebyrocessing
ani sotropic etch techniques. Thus, the layer is also
of tiheposistoed] 304 thbirespthiR cARRIHRESIng blBessdsldB pelfiale@RY the first and
resulting in the sidewall spacer structure 116 after
sccdntiledibt £QIONONIE, IZDGR alofERISprodRXfoquihte. daep Bl alldly ANGacer
source regions 137 may be fornmed by a correspondi ng

strubt@R 138DhANbATSAHRASRANENGSs It Well- ABLAARE P¥cel idchbiques, ie., by
covering P-type transistors in the second device

depdsQigOMh ¢ ! bing g, QPSR i
AR AL RESLCRIE LT R0 B MIPAR psonin

' ' . | .
layck B afISERRY A1 B RO G (RN AL BhoshBE N RO BSnings

tran3| stors an 0 obtaini ng . . .
SR RSP By PP RRTIE D LRI P o
ety e p e T —

on [SRAREALLLES, TPl antal | on | nduced damage Lo Lhe o

ORGP RA TG E 6 % BB ML 3 SRR @RV siaTpadhe second

1 .re&ions 17A,  20117B. As ﬁégviouslx expl ai ned,

AeVIELEPAI  2HEB 2P SHECTHSy B EPSTHR &highinbinitRdysitgetn Ngype dopant,
i mprove transistor performance in the second device

thergby (oGNS e Gegp didia paghsaircs freiaerlpd$f thesNabaneb tppsistere and
respective transistors 130 may be reduced by placing a

also ofppagh B dicayindengd r8gipn dildd. tThepalitpredesgenting idpRhnation
and source regions 137 nore closely to the channe

procgsagnphbe peftiinsd avhdiedppaic et osPragotiursged86 Nayi, bepenoy @dneal
prior to a respective silicidation process, WO

SequUOPO8 /MO 46 66RCTeWS? 0@ BAGONSdGants 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,

8
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wherein additionally a stressed dielectric materia
may al so be forned nore closely to the channel region
after the silicidation process. Figure lc
“&f%ﬁg@;}cally illustrates the sem conductor device 100
R P&%ective netal silicide regions 138 PEFRSHOT/HISI0
the respective transistors 130 with a reduced | atera
whegip pgEORally 3 TpuehARICCts THE R HAHIIO PoGIgHG mpaBslosely to the
Simlarly, resPective nmetal silicide regions 118 may
Chm@F@Bgﬁﬁagﬁﬁ Yl iRAORPIYEFed regi ons 117A, 117B. Prior
to the respective silicidation process, the spacer
st Figteute sdsaapeglyplustenasvide somicohduchasiesicofl00 with respective
wel | - establ i shed etch techni ques, wherein the spacer
metad tsfligiteurgignsl 18 dnwedlis ther wappeed:. rhowevel 30 afither retlheed lateral
renoval of the spacer structures 116, the formation of
offsat lvgthy @spectoi the cirnall regibhd £35d eSinli@ri§,18spreayvehaethl ghdige regions
critical, since the characteristics of a substrate
118 dihpdelsd 40, fotetd nedhdylopdie rddibns UNCW, 0N 78f PHEr te@icORespective
117B and the N-well 103, are substantially determ ned
siticiaytidrh@radepatic eReeBinicdire 01561 Mal R Ydrsdvailtoh efe bae BNwell-
junction. During the precedi ng manufacturing sequence,

estatBisEAY dteH BN Qleh aPhedin tt}fbesfpﬁt% sQMRurdd 1% ard 268 :hdRdt R wever,
corresponding material of the buried insulating |ayer

after YR eHRYaINAVIR: DGR sGERALE Pho, | Aok Gl A% ed
! elP-dlgpedaregiofﬁ 11%8 due ?gig%géﬁfm%?%Fggf%ﬁ&gﬁﬁﬁﬁgﬂfﬂgubs

118 Enlg? g? RRALI DGicANRAA thP rcﬁ’&%&ét?sﬁcs mvﬁgﬁ\{/dt? giigu{ ?f%(%] ggﬁned by the

sui'cide regions 118 are forne

P SRR Y P B SRS, LD el OB ATTLIAR py o
' ' lati I 104 rovj.d . l | .
con L 18 S B TP ot o

mangyen.result in a shortage of the respective P y
mani GG SR 204 t 851 RiCYPAL Yoo ohigt Ly i’\!‘cli?ge with  the
.inta the light]ly N doped well 103. Even if a ‘
wmé%“f”ﬁ&%psﬁ'ci‘flﬂ’gOLﬁI& Pa'gfgf mayiateg THEE P4 pae s Bpes Atpated, in
.Char act er | tigs of the PN junction nmay neverthel ess _
partigigArIE 2l desgend! O Ciheo BriBbdtapechTingsh Formgonding
silicidation process, since the distance of the
anneplIpersicsy d1HAVAT SEICPites aete siicl ragignss thaie depreast witkout the
the PN junction in the areas 119 may vary and
Spacy HEHERSTId 6 dfcsdigre dbY thenemeinineeaypdimli H@oéhgaéype dopant of the
characteristics. Furthernore, during 25the
area §}'45 witg Aniiennplosedsyer Wit ohy payidcegly ¥ sntlhgodeposigia 6m the
of a refractory netal, cleaning WO
silicigQR8 /09486 6RCH S2008/r-00k31 0 shoroge st e remectiveie aldcyion due
be perforned, which nay damage the correspondi ng
to theingeasainlof nefal tieido peatlrgBhif NAjopkd 2EN1B08 hEtahya corresponding
possi bly further reducing an overlap between the
shortied@pe dotr &guo hel fBtian dhireeBaEy 65MATN RGiclidts WaRthbMGtheless
material of the layer 104 in the area 119.

signioing @ qeRatl by thetfiecesyipetirial 6 e adaddidR s$18ME: e dRence of
formed on the basis of significantly 5reduced process

the rd¥Béclv O metaM18B8 @RI BSRANGLAR b LSS FRAMERAGE: {04 119 may
enhanci ng the

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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performance of the transistors 130 is perforned. It

shoul d be appreciated that a correspondi ng "shortage"

in the region 117A is less critical since the behavior

w? NS e4§ubstrate di ode 140 is substantially defined b
’n’é BRY%incti on defined by the N-wel | 103 aRel/Ppavsi001310
regi on 117B 10Thus, the perfornmance gain obtai ned by

ProGeRE> FBY SBREH i REEIOFBed SYBHCBAY At T sRFsepEHas Tgevalls of
and by the close proximty of a stressed dielectric

the ppgpwes 1B\, Il b thaneryanesebly furtlive reddoeing en oxerbip|bieesan the P-doped
nitride |ayer, nay be obtained at the cost of reduced

regipret { dbiand the shresprmdingbissylating witoue of Abe laysr 404 &5 thetarea 119,
t he conventional process technique for formng the

Consgbstilyathe sdbwde didde by msyhiero be donregcinciae hpyiociesgnificantly
margins with respect to process 15variations in

redufal pravgssh nglgipe rbioshmanaerek foaiBiz Sirotese | RGBIMES .for enhancing the
The present disclosure is directed to various nethods

perfamthnsy S el kA isiorBYyl38Val derf@medt IeaBduld eRUGHHredifEd that a
effects of one or nore of the problens identified

corrésPOMErg SUMMNRY GFthEHGzloNVENA g\lessTBI@uJa@'sln‘éW thd behavior of the
presents a sinplified summary of the invention in

subsBh Qfiode 01 40N O Vi Bindall 28 fRRS 'bg ansien Sl ARE 'd@ﬂne‘ﬁfbyslﬂg?q well 103
aspects of the invention. i's sunnary i's not

and @%hak&t 1 vg overview of the invention. It is not
intended to identify key or critical elenments of the

' ”Yﬁﬂ;t QD ﬁgffmtn?angg ! é %toﬁxdelae}t)f K chch ed tjs%tésnyc%ls[ange in the

ts sole rpose SOone conc
transg’éetgg lrlh(ﬁ {’JL?(F{[)T)/ ?’ﬁ ctlo%g g?o m%bssg attrc% t{dgcfxcig&&%iaycr %9‘ ?or instance in

008 666P 2008/ 001310. he. .
the (B BE R PGP L YL R BPUO8PP5eS BLRAIoGIAT PO By of the
<ub Substrate diodes in, SQ devices, wherein a high degree

bP‘dﬁﬁﬁafTblVT19‘mrfh‘tﬁb@@§§w§F¥a?ﬁg?eg*?BW“féFwPH@“g““
r espec transistor el enents may be mai ntai ned while

SubSPi Hrel DALY (TP EasEacrBress Yidh grectviRerocess
npl eenting transistor perfornance increasing
V““ﬁ@%ﬁ%ﬁ?%mﬁg 1B}y PEEPRABSHERBISIOr IAMPREr eased process

stablllty and thus stability in diode characteristics
ey pEeRRhi sl dapprbioridtee yetbebral natemyhatireay avoid, or
processes for form ng respective openings for the

at leag sduqeathe cliFaseiel enscr niivee pithupableuwiidrgtifeduence of
respective tranS|stor elenents in order to reduce the
dependence of dlOdRIARE(HE TEH] BXVIENTDONr especti ve
per f or mance enhanC|ng measur es. By appropriately
deflienfoigwingerpentnt sohplifivd semiiareofihodesatiéd overddr twpiaide a

basic underétanding 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.,
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10 the manufacturing process for the substrate diode
is started and progresses in parallel with the
manuf acturi ng process of the transistor devices,
addi tional process steps with respect to the
WOV nal strategy, as previously descri BEHUSHER01310
suE%tantially be avoi ded. Thus, any reduction in .
t hiGOGADGthGREFS Ik dSFloVER ek teehn@ipe fernermisg substrate diodes
, roduction yield may be increased due to the increased
in S&I dedess. vrherging kigh idpgree REcqreratibtitowithfpradass wrategies &trgorming
di ode. 15 In other aspects, an additional offset
respfitvRitiRnyigepelemiente raiyotke nepuringigwhimyeethplesvirdeding increased
wi t hout affecting the remaining device areas, wherein
process| inarggts abhdns adepeming sisanseoh pedouesino@ yndi@siug @fkechanisms.  In
Consequently, also in this case, a significant
somé pypeay.ementremict procespeatilityanpriocessilic by gione sharadfdhistics may
transi stor perfornmance nmay be obtai ned without unduly
be adbevett b upprogridiely PERARSENEOEPIRYIsEYfor 2R, tedJeBlelREAMES for
techni que di scl osed herein conprises formng a first
the QPERIOIYicABAnA thé AGANACRPBRIsBEhch® 8 Fdsp&tivaeMhGEor 8GhORs in
of an SO device while covering a second device
ordef @81 RBuceVARY AbfntifiRel bf MoRNEhSREARGO Bﬁnlegl%% ifaxt Shmance
through a buried insulating layer to a crys af i e
s . 0 evil; : as, .
e e S e T
the thirARR! irtx}glrprcﬁ:@&hfo?g nbréltoitgagngdi%ﬁ]e %Xs‘ia%% o ﬁ]z[o%gésgciggp Harnga with

Furt her e, the conprises for
req N, { first t . St d first
e SR GERLERS b Do tntl debbarouTsbrPags et ik raveet o
al i bst r at terjal that, is. d. th
o GO LR T et S SRR RS SRS, o

recud@B HE-LELSE HOPRd LEQ O Are § oL IR LBy SOl

SEUFIORSY GFAPTTS e 8° iHpTCARE at HEn " Process. Praictife ottt ey be

. drgin and source regions in the sedond transistor and

m°m§”3égﬁﬁﬂt dB@H“F%ﬁﬁﬁﬁﬂﬂﬁmﬁﬁﬁhEWﬁé@hﬁFWﬂéxsﬁbéﬁﬁ@ﬁ@“ﬂdmd&
materi al exposed by the 5 second opening are forned

In othgt 2ppedhmidntd8andodicaivithab irspestiverglosatoptiiogs prep degeovided

Finally, a netal silicide is forned in the first and

withays afpding rihh 59 pg daviec pises, fhesin wb-csieblohe! dopesd techniques
regi ons. Anot her illustrative techni que

may g¢ sieddoseenshereaily Benir théesisé,or sipmfcant Sppoesmérayeih iespeat to
first opening located in a first device region of an

procegorobygugss endnanstsor merfgrntdnee spadepbaayéwithd@ @belyeoaributing
first transistor formed in a second device region,

to pravassreemplexhie. first openi ng extends through a buried
insulating layer to a crystalline substrate material .
THaredfittariye achpaeedis@bet®dicid SortflsRhr@Alhgd PQF bjcAMgQind a
sidewal I s of the first opening while renoving the

secomBipEp@Ring | i@y efirst dd?fﬁe&@?‘éﬁ} of Re SOIr®Yict FamMeicot@lng FiR@ld Yovice
a netal silicide is forned in the first transistor and

regioh,Nehegdil Seafidd £ SEORI SRR gMBLELd t‘ﬁ}ou%{f %gﬁiﬁgd ulbafify layer o a

first opening having forned therein
crystalline substrate material, while the second device region has formed thercin 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
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15spacer el enent. Yet another illustrative
t echni que di scl osed hereinprises formng a first
openi ng and a second opening for a substrate diode,
wherein the first and second openi ngs extend through a
WUtHEH s ul ati ng | ayer separating a crystaPFTR82008/001310
substrate material froma crystalline sem conductor
regipm rpihe crysilles subsggteapaciigshal it edosadr ugh firnepening twharein the
second 20 openings into the crystalline substrate
draipgingy patrcedingiong ad theaBst oleged npdiantaat ifermedr mcesemmon first
sequence perforned to formdrain and source regi ons of
draip/seiyet yn@pgatfoor preckss.n Runbersend, clorid wat! soulcayegions in the second
Furthernore, an offset spacer is locally forned in the
tranfiptps tnan de®ed dnpedopgivnngshand sallimetsabsusid inaicdd éxposed by the
formed in the doped crystalline substrate material at
secanf@périingstre forthed @COMTMOPE WO ES d@m/doheeh@piasaabn pibess. Finally,
of fset spacer. WD 2008/ 094666PCT/ US2008/ 001310 BRI EF
a mEMMSARY EETils EnRk il tiz RAMAINGSoNd transistodhBiddhe Giks0 a8 &cBRYdoped
be understood by reference to the foll ow ng
regi@l@SCri ption taken in conjunction with the acconpanying
drawi ngs, in which |like reference nunerals identify-

I kh@odkemaitasve aBkhih® WMUIGRA heein compri@slql‘}ﬁﬁﬁ Ia@%szc&alﬁyer ina

schematically illustrate cross-sectional vie

first\%k?eniﬁ@}éjcgt@d gy i’iﬂgdé/\%d% %g%n@rzllf'ﬂfs@cftdg&iizgQndsfoﬂgg-%’the spacer layer

erein a_substrate_ els i torne _|n accor_ nce
o AL P48 11, W 0 IBRCLDA G051 2B cns
ool SGEP TR SFRSELS I TR G perapropevee
o RGP A PTEUR A PR BLE S, g srce
oyl R o P SRRy SR S Rt OB GIPID Dot rasiso
and ¢ %%Pyrsgliila* s&i%triatlclt#asigt'{a?g}ic[;/oiedeg}?g}gifirrrs? ?)tpgn;inga l?zgfing formed therein the
spacer element.

Yet another illustrative technique disclosed herein comprises forming a first opening
and a second opening for a substrate diode, wherein the first and second openings extend
through a buried insulating layer separating a crystalline substrate material  from a
crystalline semiconductor layer, lon 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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Fi gures 3a-3f schematically illustrate cross-sectiona
views of an 501 device during 15vari ous manufacturing
stages wherein a substrate diode is fornmed on the
asi s of sacrificial spacer elenents according to
“?U@WWBFTfIIustratlve embodi ment s. Whi PET/p§Ra08/001310)
subject matfer disclosed herein is susceotlble to
varlous mo o RUEL DESLRIPIION O TXH DR¢ e, SpeC|f|c
i.ment s the eof have beep shown of exanpl e
I N ML S
should be understood, however, that the 20
conjepelipR il cRPRI Mgrdrawiast. 1 whishdiiselcbupres mugmerdy identify like
intended to Iimt the invention to the particul ar
clempgyprpgddf whichsed, but on the contrary, the intention is
to cover all nndlflcatlons equi val ents, and
alternatives falling within the spirit and scope of
the invention as defined by the appended clains. WO
20084169 4666 REFMIG2098 130k @100 sPEIALLED i DESERINFETHENVIOE during
THE | NVENTI ON Various illustrative enbodi nents
varicof rbdnefdcnviaptdtages,awberdase sulbediebéibdavis FodmblaniRt@ifst with
of clarity, not all features of an actual
manufaqiueertiatiyes far enidesiayihadston pértirtas@est fokstil ©Betd! dffect
w Il of course be appreciated that in the devel opnent
rans@forany such actual 5 enbodi ment, nunerous
i mpl ement ati on-specific deci si ons nust be made to

ach@¥e24-0e s BeMeli QS 8usuaResd st s&tig R owsSHGH S"{‘ﬁ device during
conpliance with systemrel ated and busi ness-rel at ed

v1r1099 %Ht@btmﬁg sMBECH, Wrrlnlngvzﬁg%sfr%@ BB LR ing:}ﬁ?hﬁ{ahﬁgctlﬁrm g

anot her.  Moreover It e apprecl at Suc

I
rech@%:%io%@m%@%w% o SR S, g
prouﬁ@ QS{EI“@S@ pi%i étgt;strta %Sode ccf()ﬁclimg Pam’ tral( ve emhnd:men S anrti

Flgures 3a-3f schematically illustrate cross-sectional views of an SOI device during
various manufacturing stages, wherein a substrate diode is formed on the basis of sacrificial
spacer clements according to further illustrative embodiments.

While the subject matter disclosed herein is susceptible to various modifications and
alternative forms, specific embodiments thercof 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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The present subject matter will now be described with
reference to the attached figures. Various structures,
systens and devices are schematically depicted in the
pur poses of explanation only and so as to
“Hbym%%gﬂhre the present disclosure with det EFTESIRH1310
are well known to those skllled in the art.
Never t hel d¥sTAMED PESLIHEAIY KENTE
to describe and explaln |IIustrat|ve exanpl es of the
pr 89S diwErysugrebodimentwef dbe amgniphr asedesusted bedowei nin the
shoul d be understood and interpreted to have a neaning
intexgeinof stagitit, wit tahl fdasremndéragt aungil Ngrpidinentadse amorddscridad in this
phrases by those skilled in the relevant art. No
specsiptpal [idefli ofi dousn bofaparceareh that iphiaseelob@ent & any such actual
definition that is different fromthe ordinary and
embodistennaiyner@anipinaataubaepsifaodedyolsn@se wkinhi€ e héhieve the
the art, is intended to be inplied by 20 consistent

evdlSRES s@f:miulfl QodISI MW as RIdhBHBndREW I Rysidif-rdied %ﬁﬁ aftintNRatiated
a termor phrase is intended to have a speci al

consBRME, Mehich wal vard MBANRINMIIS DA, ah&he#ng’ﬁﬂé)tvgoqt be
skilled artisans, such a speci al definition wl h

app@é‘iﬁ’t@@ﬁﬁeltysuét?% cfeQE!BBmhﬁt i %f?%ﬁ el Gy JJ!(QPaxllcp.tlﬁxe-co[lsiummg, but

definitional manner that dire unequil voca

o S L g B Ao e i

bemﬁﬁgp&%hlbkm&ge subject matter disclosed herein relates
tec nlque for manuf acturing a substrate di ode in
ad ereln proce
: oi‘?ﬁ‘%‘ Pt Sl aE VR b GBS ARl BBl o i guached
o manuf act u sequ e for the subs te dj ode
figulgl E Y PR RES Pf&%égeefﬁt 3 ‘?fa/tceﬁamﬁ%eetwlfqupwsméteoftrawmgs
for elenents qndﬁor 5 providing additional deS|g
o1 PERST B S PISUCRR 88V GPH SBES KpHE AP UrSiRT eXfsTragiSHEtut i dptails
fec the manuf act uri ng sequence in device areas for
that fi*&r?ﬁf GOV RS FOpD pkileq it ther k. Nesridelseiky yuacherbdrawings are
resp ectlve di ode characteristics nmay be influenced
lnc“flde%éo Hyeibsranderppg Bndratvaptaatilesms teareicnedisdlosutchelhe words
manuf act uri ng sequence for enhancing the transistor
and pupgep prpgieecibshosbioi widetsitodding dktergmiddcie daverhusaning consistent
respective inprovenents in the process flow nay be 10
with jthgpligleesinditig 90 Besamoids| dng phirastrolt thesegkilicd damtie relevant art. No
i nfluence on the sensing behavior of the respective
specigbibdintane! ditates phtdseriehy defiovicdingiseifianc étbm the ordinary and
flexibility in designing and manufacturing advanced
custanmt e greatiegl ac hnderitdt byChosesiigat inythe i, is Giten@8 N6 Gk Smpfied by
the present disclosure, the siliciclation process in
consisteat wu@ssirtad erdloopleadirdiNeTs esRREhI M 4 A0S SHrk is intended
el enents, although perforned as a common manuf acturing

to haS € QURBER, mBBYNgD € e &faf th&dn@ipt bi¥er dhan GRE QHRISL b d§3 @&199{9 tI'ttxsans,
other with respect to a corresponding silici

such far pavier bdflng@n WRVHE @x[ﬁfﬁs%?ﬁsettf&% &b hePEeMEEl R hledcfmmonal
potential for efficiently reducing the series

mane€$h L ARESy 1Ad LS T RRS ?}'fcgrldééeﬂ’lé %?&1@”&&?}“%9 for t ¢ ferm o
provi di ng 'an enhanced stress trans ani sm
phrasg€duci ng the risk of shorting the PN junction in the
*Substrate diode. In some illustrative enbodi nents, the
correspondi ng robustness in formng respective net al
silicide regions 20 may be acconplished on the basis
of an efficient process flow substantially w thout
requiring any additional process steps conpared to
conventional strategies, fhereby substantially not
contributing to additional process conplexity. In
still other illustrative enbodi nents, respective
of fset spacers may be provided in the substrate diode
at any appropriate manufacturing stage, while
substantially not affecting the transistor structures.
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WD 2008/ 094666PCT/ US2008/ 001310 t echni ques, thereby
provi di ng the potential for avoiding other and
typically nore conplex process strategies for
Venhangin, t he process robustness in form ng substrate
Y OGEE* A SO devices. Hence, also in this REEES2008/001310
production costs may be reduced. Figure 2a .
schéeRdtlhe afey sphptstrseesdisclesed shergidc relainal toviceiedniqae for
sem conductor device 5 200, which may conprise, at
manpiagiyfing grubgras dioge imadvasees Sglidatitesn whikeat ap dycrdabel process
sem conduct or device 200 may conprise, at least in a
robugtpgssi e B echieyed iborepptreriasty, statisgibst mat#a@@inghsgienge for the
formed thereon a substantially crystalline substrate
subsiypie edipgd w202 thvhipoleessaflowe fir esentfacarsigl irooixdraslettents and/or
material, that is, a material conprising a significant
provaimuntditgfnakidsignancasarcenalll es bt eyaeat, Wichinag dyetidduly affect
silicide therein. Furthernore, a buried insulating 10
the rhayéictZi@d se@udt idSledcs s fohin®l tH@sikBY Qfuchires2Mbnsequently,
ot her appropriate material, nay be forned above the

the 184pe6ti veadiodd Bl R4dt@lstidOral fbeQEﬂiL@Jnc&oole??seQf‘rvﬂxtiﬁi(ﬁs and adaptations
silicon-based sem conductor |ayer 221 fromthe

requigttD sk 1A¢ andMERIIRL 2QdencENs erh R ie MeC eaYGEO E)Tn]f&}{ﬁﬁce of

221, in conbination with the buried insulating layer
sophB8dat@Ngot hevSPSThAL e dBUR) Alpi@Rfe @X tﬁgfﬁb&&%besn ow'dhy be
an initial manufacturing stagéﬁ an 80 con I guration,

; j [ j (- t her .devi ce
s o SHEMLELBEROREARLAL SR o ARG OF e
. [ [ rovi.ded, dependi.n n t.he device
Lespe%fmif |Gt (aﬂ)d@?ythg%lf.ﬁ e&\élél(raﬁ“ Oﬁ%ﬁlg%e ; ﬁag\l};ﬁ%% 1506%%9@ and

requi rements.

r ni.se a first. device region 210, in a
A S T T S P AR
g a

gscdQrmed, and a second device regiop 220 conprisin -
‘“0“‘%1‘“‘{"“': aLIq‘i‘ t”yl"b‘%““ﬁli‘ rl‘é?'nbim é[ é}'ﬁ.e thgfL alg u.txh.maguq: iuéq &S%?#ié%tti'ﬁﬁﬁiﬁ(}?

ransi r wh in, for 2 nveni en in
ot S BU PbELS: Pk hon SR e e Y ity
_transistor 230 may conprise a gate electrode 231 N
dew%‘?@&%ﬁ“& HREpERE rGwcYare? cagtPerding siligiderofbaatiam ehical
. Separates the gate electrode 231 froma channel region
devicy geeap.Jpgrghy Pfﬁ"%l’f@ B pe e dertediicisnalyapduzig, the series resistance in
Furt hernmore, respective extension regions 234 may be
the UpgFipFaE dRieasi #ndt wleo Peyeding2e, crhmed ssktewalsfer spenbenism while
structure 236 may be fornmed on sidewalls of the gate
reducglgelbe sl 26080z URhBNgpeatien is tlrusherae 28Gendy sbee illustrative
designed to provide a desired |lateral offset for a
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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WO 2008/ 094666PCT/ US2008/ 001310 further ion
i npl antation process to be perforned in a |ater stage
in order to formrespective deep drain and source
egions in the sem conductor layer 221. It should be
“g%%?%@?ﬁ’ed that the spacer structure 236 nB§yT/ESNPY(IsH0
a plurality of individual spacer elenents, which may
‘echﬁﬁ)@‘é‘% RESTPYF RSP HHEIAE it ReRtat B3tV ding wher e deigally more complex
I npl antati on processes, when highly 5 sophisticated
Proqesy Brapeied dpfathiansings the @EoCaFseropeyesy sdforming onestrate diodes in SOI
illTustrative enbodi ment, the spacer structure 236 may
deviegsp riigehnlsg isthisuresau pedagionengsts ma bE oxduedde fi nal
i npl antati on sequence in order to define the finally
desigued2adwpeniticod pillusiegicex copt-sdtonabngwsiibseoi@ntuctor device
anneal processes and the correspondi ng dopant
200.divhfichsingry tévaprisepyt Heasasgotilpt edh Ser edmfigtication.  That is, the
Furthernore, within the second device region 220, any
semicend@tor devisd 200Qhayr @np2leS alteastie aRledNicB@GoltDnARAESE, 2 Ibstrate
to border respective active areas of transistor
201 ehenpibsncalhetedd @rsepitancianguefsialideYsubde: ARCrEINEY, ikBech may
i n accordance with device requirenents. For

repr&ORVEL BiliefEase® niddEl, 8hdiSi9) Atk 0iab LEHGIMLa 2RiASnt amount of
shown, which may act as a vertical border to separate

silicd® EdabRLh@BRBRCOANARLRY k881 de8H RS FkPernBtOa buried insujating

Furthernore, in the manufacturing stage shown, an e

layedTBSK s @06 TaYi R R 1H6 : i on :

ayedeviée régioh gfgﬁ'mh?ﬁgcﬁgg%gﬁ%bﬁﬁé)%%%Fﬁ%%%%ﬁgg%b%?"”wd

bovehd I F [\UNR i diard DML ch openi ngs, f or .

oo e A nG b R Y 2B if SRRy S B M PR R SR o R tayer
ubstr j.ode t I nnare,to be forped. | he N

221 B e e 20 o B 1 SeRiSaRfiehaiyep &2 ot spatpinaton

withl e LRE. Substrate materigl, 202 corresponding to the . -

vithepg g’t“"d‘evf%‘é““r&eig?“(‘)rf"’Zl‘O‘.“ e AR A iRHE efbolifmEmesent, in an

...shown.in Fiqure 2a, the transistor 230 is provided in

nite] TR R 1RG € S9bCOHHBRE gt ABP G LR LBPLIE caar, in
for,deﬁ[n[gg t he drain and source 20 regions are

othet, dpWeq Pt L, dee 1390 Ke sebsiapdallyo hefkige siopbgwatien may be

_material 202 in the first device region 210 has been

pProvidedtdspgrdinesy hhdevisgreedremsas ati ng | ayer 204 and the
sem conductor |ayer 221 or by the isolation structure
205he spméqenicoviddede 34 may (sdeasmminaist y fisso Atvisruogion 210, in and
portion in the first device region 210.

abovi whyghi € adrrgsposlamssubstove fliode fionionigribde aseriscomduetioe region
devi ce 200 as shown in Figure 252a may conprise the

220 ¢aptdrpwigrgplprbyed esuit Therehbswalch ak éigidorfife20BammBiord evherein, for
formed in WD 2008/ 094666PCT/ US2008/ 001310

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 Jayer
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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accordance with well-established techniques.
Thereafter, the circuit elements in the second device
region 220, such as the transistor 230, may be forned
on the basis of appropriate process technlques as are
“%5%”“H§¥8nce described with reference to t hBCT/US08/001310
sem conduct or device 100 as shown in Figure la, or any
furthr jut Ipb iR  PAR S S P S s § 08 Rgdain @dteisstageraordes to form respective
appropriate 5 dopant profiles may be forned in the
deey dincisA dawce Fegiony & the sgmicpaguciasdavandd - df sheuld hreappreciated that
formation of the isolation structures 205, in order to
the g stru@eiet?dP mayreanprist opluchiay ecindividonl spscer slgofen@swhich may
threshol d voltage and the |ike. Next, the gate
have|beert Aoded 28kermitretigavieh irnpatiak| mplmyen 238esamd when highly
respective offset spacer structures nmay be forned in
soplagrercdimad doptdt preffipeat ragirkd oMonp Hidse s esittati R@ging She spacer
foll owed by inplantation sequences, for instance
stru@@iA36 Shaygrepregent alfruaied phicgaiddofr Itl[’ﬂ)ffuﬂiﬂtaﬁ;p!ahﬁh% sequence in
i npl ants as described with reference to Figure la, and

ordef tn@difiny tHegHRRE Beshed HoRInaploRld, BXtepr BF Ss@§seg@§nt oAl R8cesses
t he extension regions 234, may be perforne

and RHeEYdrRYSIMiRXR@hN&gusibRendiahy biRiBRLAN RN tﬁﬁﬁhcamore

extension inplantation have to be perforned according

withtiPth8 s&RRE biite @%%Orﬁw 1%&@&%@@16@ Ry L b%l'fﬁowded in g order

desi red dopant Species e varlous transistor

to b(fr@érrl:@%eétnfe '1@[?5653958%9 ngﬁs){ét%eeé&&%socgf d%%eQent-cr:gt?c[uﬁ?v&f type and the

acer tructure
like xp?cltchr(‘lglgccw &gggg%c}é’ﬁ&?m&% V\(}EI‘% ﬂ&e?Je%ct‘te,Lgshng@ 1%858 iOIYStIUCiUE'(,
nisotropigall tched rder to rov' respect i :
205 BUERAT PRLETaL T F e Grbl 308 pRpBoRdbefet naf St e vic
oidl | dual spacer elements may pe formed in the
cHgy ?Erétzg e}ézg"‘a' ierel n’ Té@%@%?&ﬁe‘* rrE‘F ‘Fheacicgmask 206 may be

ses ma Fe performed intermttently in order to

P“”B&@OP 89y QY %ﬁ“ﬁ%ﬁ&ﬁW“bFﬁFWﬁ@o WFm?@G@NPéd%?mQUeaﬂmSOf
Rb 4 t he mask 206 may be fornmed on the basis of

the T5HotSIPrREER dbhy D “lfbr‘ﬁé“r BBPIER fYSTRESBE PSrstPeriicomatetia 202 for
| ayer 221 in which respective openings extending to

fom"‘t%e‘ YHHEL diede Hgicsr i) ppformgdt fethe embpditeni hewnegicopective
210 are to be formed. The device 200 may then be

N-welipppbe Bgaled imihe seshraisrosess 20D wraspindmertayheb@rst device region
performed on the basis of an appropriate etch

210. cHemdes frr thef asmbodiradrit nhow o Fggurd P thayramsi2@12360r is thao adigihin a
the isolation structures 205, when the 25l ayer 221 has

manidfecsyringe phac evhdpy thenspakat stngunat2aé ifat dé{”ufm@gheadram and source
correspondi ng process sequence WO

regiod9Q8Y 019466 GRS SRR 8HhO A3 Edhbndiag shipstmicn@atcA® 202 in the first
i solation structures 205. Furthernore, the etch

deviger exxess 220 Thavlyeehe pdestagned he wieh Hhnaueh i4ke ur hed me
insulating layer 204 (see Figure 2b) to finally expose

semi¢RARAGH la¥® 2RPE bORE: i9dladidiesthNelR] 205208en bIBGIEREYs a substantially
preparing or starting the process sequence for form ng

conuﬁuo%'s' sitioAtethdiredeife fBRpuhstrate material 202, i.e.,
t he wel | 203. 5Figure 2b schematically illustrates

t h@t}?ﬁm 5084V b O foIRVL G h6e BOQ i Brduddl DEE ﬁ%aﬁgﬁén Figure

manufacturi ng stage. pective openings
[ ev 19N 21 n order. to
20 Bl ROBHE ﬁ“%%‘éﬁ%é‘f’%%ﬁs%f 178 25590 PP o g € eofoea i
respective substrate diode therein. Furthernore, in
this manufacturing stage, a respective inplantation
mask 208p is provided, mhgph may expose portions of
the second device region i.e., the
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10transi stor 230, to an ion inplantation process 209p
in order to introduce a dopant species required for
form ng respective drain and source regions 237 In the
illustrative enbodi mnent shown, the inplantation 209
YWY HE%8duce a P-type dopant, such as bor oRCHH&2UPH 131
i ke, when the transistor 230 represents a P-channe
accerlang;vathow eli-priphlished; renigrst- aRherealish thy deudslomas, inghe second
respective dopant species is also introduced in the
devigg gegian 224,5usk s theataasisiet @P.anap be fortrisd abiye baviniheppaopriate
respective heavily doped region 217B. Typically, the
progefpleatitiaies or apy lbe eseng0@pcrited dadi givedict or thebtmicondugtoadevice
desi red dopant profile for the drain and source
100ree ghows i3 gyreviberreinp othatu eprtropréany pprese editexges. That is, appropriate
i npl antati on processes such as a pre-anorphization, a
dopugpestatehyy b& anped inothi kaniovyduber alytedave thr ok tdnbe afe@sheSforma-
of the sidewall spacer structure 236 which may be
tionhifghd Holdasi salebiges 205y irewdef to @ RRNGedint K @BiSIos bRIractdtics, such
performance, since here noderately abrupt PN junctions

as tiBShoRIMAAGE addBe BNt XG] tﬂbg!nia edec@tR 230 Ehll Ghekd EnsGHEIBE Myer 233
capability of the device 230. On the other hand, the

and RésGBctQE Yok @l shhdRestidalrdst MaPhe Fo@x?{é@ W&%&Qa&:é?ﬁh{ égaﬁctivc known

material 202 in the opening 21 may resu I n

CanifLcant . 5 e in . . ) ‘
oSk RSB, LS T ERIN0 bR oro
T Lting.in. i ani fi.c r Estribution of the
oS 8l ] RPN L Gt SR ELRIESR Rl obl
resp%%%i(; gﬁplﬁlou!%tg P g%g rsgeg Cfﬁxs %gléglﬁfﬂ)b{% cla&(%ls{ T g{}%l\élﬂteld mla)p beg [r)]eerformed.

2008/ 094666Paf 1182008/ 001310 reference to Fi gures
s AR FRACREL FCRIRATRG At B aureaso i Bre@mie o be
Positioned laterally under the respective sidewal | .
PERREIE BHECBE 't REPOPENPAY L TE M FTRYfE HESHS By WPpgWwEecies in

209. Figure 2c schematically illustrates the
the Gy BB GYPAUTER 25 Ferdngvige rezien Bk qliestalter, the spacer

i mpl antation process 209n perforned on the basis of a
StUGETP {1 MRS SP DA T2 OBARSP Herpaifing owetppetpyiap- eigipatop layer
. transistors, such as the transistor 230, and expose
follogpeflyiyen sRagprsiovsromBich mery SbioRa napeomenly aldod éxpukeld previde

openi ng 211A. Consequently, a corresponding highly
respydipe didewagll onacersy At whsuldde fappreeidtodi thiii twot dvendde viedivid28 3pacer

Figure 2d schematically illustrates the sem conduct or
clemgpligij may Q@@or@mdiimghcasma;nne@%, 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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10 process 250 that is perforned to activate the
dopant species and re-crystallize inplantation-induced
damage. For exanple, the anneal process 250 may result
“jn a further diffusion of the dopants, in particular
SHPR49 t ype dopants in the region 217B, aBCEAE0EAIONY
¢ Rfron Hay have an increased diffusivity conpared to
Or \RGIsARE ISelpR Barctupssrd0f g Freermarse die cish deassss 298 anayabe designed
correspondi ng dopant diffusion in the drain and source
0 ichghioneh Swbuggy insalagng Hiver Fdnisee/Figns Jbg thubeal! yoourpser respective
to the region 217B due to the highly damaged or even
poréqip of drstli-aell 203 riberpln preparpgridistitong Lo probrss sequstal thi foeming a
material in the regions 237. On the other hand, the
subgieg diedt intorsehgee: dibfiai0dn. cachd Nivigjl 408. t he
significantly | esser danaged crystalline material of
t héFiguegi2ons@imaBattpyillpstavdsd heasenaodranaed dovies [28p Wi & hfurther
the insulating material of the buried insulating |ayer
adv@0@4d nasufaodiicatge. DReqfet@MSopkbigs CONSLAUSNEYrormed in the first
noderately sharp 20 PN junctions may be maintained in

devichecdisraDs) &i Oider?B0expokd e ubRra&OmhRSAOADI g _f&@rﬁ%ﬁ respective
gradi ent between the N-well 203 and the region 7B

subdiRle sdie  BEURE FurthSIoeDYn E?lrispr\ABmfwzrrﬁlggﬁagg,eﬂregﬂe%gfehimpiantation

characteristics and al so enhanced t nes

mask 85HELE hrdvA! VEER Tha %ng(ﬂgi ARSI D cgﬁpcle%%%g@% 51%% Le., the

manuf acturi ng processes. [t sRou!& e appreci ated at
o8, 018 4n R GRS LEE0 RSB S4B B s
chuﬁ%?@ﬁé@Fr@gﬁgéﬁj@gﬁﬁ{ ;;&%ﬁegncp rsgiu";;%é?lg}'g%’htng.gsqgﬁhe illustrative

I'n suc
0 6 RCF/ US2008/ 310 dopant diffusion may be
ornb G O8I AL DO dip PR P pgnt e S5 boron
~aGpmpletely elimnated, thereby also providing enhanced
and 0TS FBF AR TP sft’% CEPRHIING (EVITEE BRBRm thise e
oG aSe the‘c%r espondi ng di ffusion actjvity in the
o 0 rotert 209 “bIeSRP<E PR PRCHALY 15 dRRSBEFDin the cxposed
. elimnat wherein, however, the correspondin% | atera
f’“bba?tgflﬂt%wf F & Usreby Herngiap anespepive heavily depssigregipn 2178, Typically,
precedj ng i npl antati on process 209p may neverthel ess
the iSHAAREEL SIefsHT PNt Jesisherd &veahtaining b ¢esispe depany profile for the
_process robustness. In other illustrative enbodi ments,
draingandppiss pragdis A4 7 suiphitist dusde eny pispwialy ipmboesion menceses such as
preceded by an anneal process perfornmed based on a
a prepypfepRieaiop. ¢ owdardapyehapureiiniiag e vbiyinad boetbass dbpariiswall
in the region 217B to efficiently diffuse, while
spacgubisitcant i Bl yhsbppressi highbnyesiabi ful e@nt of Qahidcesi@Rsistor
activity in the substantially anorphized drain and
perfemumee sineghonsn@Biitely abrupt PNglneticae nsgheiiatdecak lc¥ntrollabitity
illustrates the sem conductor device 200 in a further
and heliaine edrammoaadituof g dstiageso.! OnttheotBiR@l MBthigh crystalline
illustrated in Figure 2e, a substrate diode 240 is
ualigkedfi ek pbyedtsngsuRN hate6i1i20n if Ok BBchiRy: it banin2Ld B
! gﬁ% t he pﬁwa 503 i Lo the  ha I%gi %ﬁ“g‘i%&ﬂ%’%@m“m
later£ dBS4cABA bAdhk \nBfling2®nd i€ P8Rk i2h&8n 1 Qonlil&: %%ﬁg%e}zégﬂting
Mor eover, respective netal suicide regions 5 ar
; ( telart i aee Jve al o
e SR SE b I P SRRERHAY SRR, cue o mising
; j j C 3 | ] i rat.ed enbpdj nent .
S G, e iR W LB A R R e i
regions 237 may be fornmed with a reduced offset with
respect to the channel region 235, which may be
acconpl i shed by 20 renovj,ng the respective spacer
structure 236, as is also previously described wth
reference to the device 100. That is, the spacer
structure 236, which nmay be conprised of silicon
nitride, nmay be renoved selectively to a correspondi ng
liner material (not shown), which may, for instance,
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25t he correspondi ng sidewal | s of the openings 217A,
211 B may exhibit a high etch selectivity WO
2008/ 094666PCT/ US2008/ 001310 when forned fromsilicon
| oxj de. Hence, the corresponding overlap 219 of the
‘$%§W%g”§T7B may be substantial ly maintai nedPCIASPHEIS10
subseq%gnt cl eaning processes performed prior to the
refefrapo <Y thilgHe Ll ad Or HEr SRXICHRARI ISt dppant pRecichcnaaglig be positioned
overlap 219 may al so provide sufficient process
laterafly yigss the teppedepadewatl poripne pb dicomewing 2 hid, b dalivateddyotirows
t he opening 2118. 5 Consequently, the netal silicide
209r egi on 218 may be formed with a significantly reduced
probability to negatively affect the dopant
coffregunt raat isoreniaticlhye illuseate219e  sdwaiv@tlyctpr oleivide NQO0  during a
enhanced stability of the diode characteristics,
subsafideinb b plgaarsinngo@scHonasformiddigh SBoOLiiagea AfiththesifNnask 208n
junction in the region 217B. Thus, the characteristics
whigdf miaheosebaiyr Pt@ediogiendd Quemys HRMRARIsER| BbI Y&l ¥xpose N-type
stable, irrespective of any process variations during
trandifi6rs S{rlot Gh@@hj QRd OB AGBSSxpose the PRENEAS LA, EfBequently, a
further processing may be continued, for iInstance %y
corréi@RR hi@ﬂy@oﬁéc&'@%%n s1728060c 488 Qti{h'incthgﬁit«\ﬁéil ?63’. such
as a stressed contact etch stop layer and the Tike, to
FUELR! 2 EORRGE:A AU REL ORGSRl Bad RN B 27 Ynncal
For "exanple, a dielectric [ayer o rgh intrinsic
Y f bove .t he transistor .
procgsggfgbglzﬁilssﬁfri%&&&?l% aWat@ﬁlfggégrrﬁ CsiP&le% C?n%r%-%ryga 1% g?]pézéntatxon-

or 1 nstance escri be e
: [ | [ ' di el ectri e
ok L] Sy 3P FRESI ., S L ggon o
SRR L D

avelne basi s of appropriately selected process , o
hav vp*ar*awe‘tﬁ %‘?ffuvmﬁg ﬁvﬁw%pr SNt HEC el e g HEeaigocess 250,
qggq%bud of i?_ninsic stress, wherein appropriate
a comesppuding AYPapbdiivaien MalperiainSad spare wejoss g3 alay be significantly
roviding the various__20 dielectric materials over
reduggidf mpaRd oy hegegen 2l Bhsiustiartse highlis damspsd pr gves sulfsapiially
as_descri bed above may exhibit a high degree of
amopBigph Eueitiantaf the ¢chistel B eaterianial ths teewre gd BsOamth avlaey hand, the
~even be performed w thout any additional process steps
desirgghjncecaprshdiffitien ediyitprioviediigglicantly déssdepmeeedfrystalline material
decoupl i ng of the di ode characteristics from
of the aegie i Vid msiyl providatn enhanegl meslapWitthiheafieil@ing endtarial of the
Figures 3a-3f, further illustrative enbodi nents wl|l
buried ansulreing Sahes O# bedpdicnedvby ahoan 26 NCIGeasgUedfyf sRtic@kly sharp
nmetal silicide regions with respect to a PN
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
anncal 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

20
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WD 2008/ 094666PCT/ US2008/ 001310 junction of a
substrate di ode may be provi ded on the basis of
addi ti onal spacer elenents substantially wthout
affecging t he manuf acturi ng sequence for transi stor
WEA SR 00 Figure 3a schematically ill uBfFHpEe41310
sem conduct or device 300 conprising at |east a portion
dopgg fifHugh dBmhils signSopntBoAtdused st BRY TheublswitieBy 3@mpletely
_may thus conprise a substrate 5 301, a substrate
Cl““ﬁ’é{ r ihgrebgebo prowtipg evhanersiirasisieg chaaycesrisgodingheldeyice 230. In
~sem conductor |ayer 321, at least in a second device
this asgi §p caPOpowhing diffubien Afthdty idekd meion @37 D madlsonmysignificantly
conpri se respective openi ngs 311A, 311B. The second
reduges drednimgidonh380, mayeven Hprdogespandihglaadral tdystefurioh b€ tictdopant
el ements, such as a first transistor 330A and a second
spectes afwingt ore 3BOBdinwhirapiamayon @PsRSEINIH Nansi shofifel@f provide
di fferent conductivity type and the |ike. For exanple,
signifieentt iraps i ahat Swith Ord3pRA, 103 3QZedFBYoGnSRPAr At @chet NilLA I ve
| ateral direction by respective isolation structures

emb3@mentihd é‘dﬁrc@ﬁ.}bdﬂig%pbi@tiﬁféwnﬂﬁﬂ pdedsNBaf bd SlecdRYG8n anneal

region 310. Furthernore, in this manufacturing stage,

proct N eifbRARA AN ¢h B30AeradBOBwBYpLaVE LRLTRA tahS»rv%cnd pants in
respective drain and source regions 337 ané sim affy
the fGRRACSIRY & REAYLLY GoRed LAY : AEYang Ssignifi
) fegr med in the suiglé/_t r at ggnafﬁgér ?gl%ta%%@ \%\Lﬁlﬂ%%ﬂgymgl sz%nmcam
diffusBHREL i@tltree.;gﬁ’s? tti'aMfzu %ohiz@@gila%nanﬁg roe. Biank 230Ul d
be appréciated that Tor e conponents ‘descri bed so
far the same criteria apply as previously described
with reference to the device 200. Furthernore, the

device 300 ,may .c rise, in this mapufacturing stage
o RER 2 R SREP AP e adn g RSB i AoHIcH e b urthe
dvaQ08NLNgs B11A 3118 and above the second device region
ROVARSE T PR AT afis T S TBr B AN ERBBIN HEfE REr hRPETaigfode
etch stop | ayer may be conformally forned below the
240 § §5nep W P Tons g Gormpl &Y i ispien 3605 RN WA GO Bevhile the
.fornped by any appropriate materials, such as silicon
regioRit {4\ gy Sg?%tfiﬂts'aﬁy AFLoR P gentardrqatier the Riede 340. | Matposss. wspective
sufficiently high etch selectivity between these two
meta| gijigils pgignhHelHBrapmwiled in the diode” ZFReamlerdspetideictasyl siticide
~device 300 may be forned on the basis of the follow ng
regiopy dtemaealso tr%gorw@hstihsﬂm%st@w&ce 330 8Inahdiliuhieatopenbaigsent,
311A, 31IB may be fornmed on the 25basis of a
the s sl medeuegings 2 uethe elraiasingd sofror rdgigt 44T enayelsciorhed with a
with reference to the device
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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WD 2008/ 094666PCT/ US2008/ 001310 200, That is, the
openi ngs 311A, 311B may be forned after formng
respective sidewall spacer structures 336 used for
“Hsﬁ% hp (the drai n and source regions 337, therebg _
avol fﬁ%’the formation of any spacers at si GeldFUas/ygf31o
the o pings.Sll.,. 1113. As will be described |ater ,
wheg el O TPt SHSRCLOHEE Bt Sho3EREPPONdiEop eERP 219 of the region
nbodi nents, respective s dewal| spacers 5 may al so
217§emib"f iﬂ‘?/ iS@@H‘“F‘iﬁ”X R ngssh n{j’sthSFjSJﬁ\S,a‘lBTi Blegping preggsses performed
. depositing the |layer stack 360, 361, Wth respect to
Priog iy theeb@PREQUPE heltasomn mgtibsthe iincrepasd peeriapf2ap meay alep provide
t he device 200. Thus, the respective doped regions
suffgieppprogesy Bangiys bith fopentdo ol eionign oé Sppecdavwads of the opening 2118,
i npl antati on sequences for defining the drain and
Congmyewly, theginons sBigife aégioh @18 maryshes foomsd 3304 si3BdBantFheduced
etch stop |ayer 361 may be deposited, for instance on
protahigith@siegatdfel phifsnthe dbPare rbanoedichenhcaka YBEPGereby providing
deposition (PECVD) or any other appropriate deposition
enhdneehsitlig. of Nexdiodd dRrspRacHss, ayal cd®bha@YorRE8ponding shortage of
deposited, for instance by PECVD, wherein simlar
the IV QGRESH hekd REHNITAYB DEhWS 8@ cBSadtAstRs 8OthaRshRd AWABR40 may
form ng the spacer structure 336. Thereafter, the
rem&l8 VieG8vad) Qrdbde, Sl (d | iR f i
362 baseg on an g?%%hghgﬁ?g??§agiiﬁﬁﬁggﬁg ﬁ#ﬁ?dﬁégﬁgﬁﬁnon
procg@l ectivity with respect to the etch stop layer 361.
For 15 exanple, well-established etch recipes are
avaj [T [t L .S |.oxi.de, The
i noRrE; QO duTie pFRRIE EuPBeAFRlel B LERE o aepdfifing o
: Al l.aye it horizontal, surface .
i B A R A S 80 0 BB 80 B SRR ona e e o
sl QGESSes,. wherein the process 362 may be continpued so .
*““hg’ic, 10" al 86 renpVEany “Vet¥r sl it &iFf ét?a‘fié%i“d%j‘égb‘i% layer or
.. the second device region, 320, Since a significant
high HE S o e o P TR b Lo HEI B 25 B G dpance

of the 20 openipgs 311A, 311B and the corresponding
de“@é%de%’ﬂ é‘&‘g‘ﬁa@‘e? g%i“;e éc STyl § ceEFPOMIRE [strcE mpjgrial of high
~material &; t he | ayer 360,na% still remain at sidewal
fensiiEnticromaY Wi (s ey capansringsNahamel Bamgitorg (rah shgwmr For this
‘the | ayer 360 is substantially conpletely renoved from
Purppite sisRy AideVhes rayibsnicpogied Tore theabasisr O amyontiataly eclected
resi dues of the |layer 360 may be renoved on the basis
Procesp PREfMCEERe nThedl may pievidedhpdesiredyrehendayagotde of intrinsic stress,
significantly affect the renmmining portions 25within
where leapp preniie gt ning, re@ieB.mayWd used for selectively providing the various
2008/ 094666PCT/ US2008/ 001310 Fi gure 3b
dieleglelk anvdtriatsad ey differans typas estridsestaeniihon diegirodesd v e d3Q0bed
after the above described etch process 362. Hence,
above especitibive hofhfdegtee of camgatibilitg wah cEPaBEHHI 30O IARMAd may even
provided within the openings 311A, 31IB, thereby
be pptantiediwichoat bedudditoml Gidtedd stehe wh0E them@kicNBroviding a high
respective openings. Next, the etch stop |layer 361 nay

degre@®f HeERYR of iR dibMSERRACR RS 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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5 the basis of any appropriate wet chemnical processes
or dry etch processes, depending on the device
strategy. Figure 3c schematically illustrates
e sem conductor device 300 in a further advanced

“#Ewmﬁgﬁfdrlng stage. Here, respective netal PSTUEIgE01310

. _regions 318 are formed in the openings 311A, 311B

J““%Hrg PE A suasal figde may de rpYifed efethedypiarmé addigonl sp1csF plsenents
in the 10 transistors 330A, 330B. Due to the

subsigapy wishout afecisg tyapedatare sequesesfor ringisidr deviess ed
offsets 3188, 318A are obtained, thereby significantly
enFine Hgchematiplillvstyicos saiionduchadaiedO spinpssing thicast a
respect to any process adaptations and vari ati ons.

portion diiat eepBricwe hie AR codlguyativh.| Tist dai@300 heryskews copdise d ebstrate
devi ce 300 according to 15 further illustrative

30L,endubstiaemuigrial 302t hésdekmbddingenis 304 a6d denaicbndpae eryer 321,
structure 316 nmay be fornmed on sidewalls of the

at lemesipectdcuad dpend RgSor3120A, w3k A3 fi- WhekRE Nedibie 330 dewatdmprise
spacer structure 316 may be fornmed in accordance wth

respédii®c SpaGeys I AUGL LB eTBSGecbi Bfiged dekDh 3@@\‘&;@1&:0&%‘5@@ plurality
320. That is, the openings 311A, 3I1B may have been

of cit@itmReneRls, 3K BRRTARFIGES: FRPUERCT HLbRO SRR 3308 which may
i nst ance after fornlng respeCt|Ve ext ensi on regil ons

reprds@ht rradlstbAR ARSI S5 StiA8 e e iR 1’708 6&%%1'0 NEL ANEStors

described with reference to h evrce

330[( ejf3@1§ rrﬁ:{;)gfet S‘Epjixg d Hx\é%ﬁ:rjapﬂﬁécn% B G ecftrggﬁxlahga%gﬂ%{res 305,

lustr ve € nen S e ope

Whl(:!ﬂa}{'?lg & bﬁ:oﬁﬂg@@ecﬁ) s 'no{het ﬁrs I?l%va%g rrl’ 3RO (é)l nq“urtﬁtergrgogeléo?n this

atlon ronounce gra I"éent

| ir in the
mm%%}i“? ﬁ% Qférspfﬁ 30 gPRt FEPER &g %%h"rf’ﬂﬁ%“’e drain
25respecti ve. ext ensi n i mpl ant ati on, &

wnd TS RnaT ‘”*rﬁar*é@y LI ISR B6F FEEBBrAT AP ghay be

for %08/09 666Pel’ /uEﬁOOS/g%dglo dopant. concentration at

ormed, I e pUbiTRLG Mperiah &0% ¥ PRlErCoptpEis P ERPITHES 3EH pegion 303.
Wé %. Thereafter the spacer structures 316 and 336

it sh % baPRBited thahfoy “(‘Forﬁﬁﬂﬁmh‘ﬁh dessrbadr sorfgr degepnerdteria apply as
whi ch may al so involve internedi ate dopant

PrevioRily dptcabrd wahvipgrrngd phibstderise doc |F@rja¢rmom it flaviceat(d may
required in the drain and source regions 337. In this

COMRBREG, ngthisgnapbadqnyingssiigge f sBRFch &y eio peth eongora g dormadowithin the
the sidewal | s towards the center of the regions 3I7A

open@By § ! by WS ot ationedhe SEoaerdeddviaeriezivh @28 pac.ahe luayesto3GO0A,
and the etch stop layer 361 may be deposited, as

330Bpr ewihousdry, desdr sthe thycamdy ayotfernmadiydvmtddreldv ehelspsdes layer
of the etch process 362, as previously described.

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, 3308 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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Figure 3e schematically illustrates the sem conduct or
device 300 after the etch 10 process 362, wherein the
| ayer 360 is substantially conpletely renoved from

ve the second device region 320, thereby formn
v?ﬁ%“%??%‘t spacers 360S. Thus, during a sub§%aﬁé%?gm”3m

silicidation progcess, e spacers 360S may provide :
2004 it i*'oﬁswpﬁ?lg%beg%‘%&rléﬁﬁgﬂﬁkﬁt rmgd BRE fORing AP BEesidewall
__variations, while agd; ionally the | ateral dopant o
SPAcET SEHCBIRES dyspY & BB Ll widogrice Fegiaistiar | beieky aytiding
the substrate diode 340. [t should be appreciated 15
the fopagtiongl ppy ynasge st sideyvalingl WA neeningridtdssEd, Anwilkadsscribed
criteria apply as previously explained with reference
later ¢ vitle refiwonaseo Z0DesTHAY!, isotheophiicdimaet edpemineailewall spacers
techni ques nay be used, wherein a significant dopant
maydilfof hesprovidednin the ogerppgsesidéd 31 Hepdey toi depddidig: hadeyer tthek 360,
addi ti onal spacers 360S may neverthel ess provide a
361.d&%itlr espepr of arlyi mgnuddctirhg Wepiquies,gr ady eatefbmed ehe device 200.
regi ons 317A, 3178 which may be nore pronounced
Thug otpareggbetio: tdopedirragionsand7A2Q (SBURMEE HeLBhiRE Sdfhg respective
since the corresponding i npl antati on speci es nmay be
implaM@RTP YqaéRds ifdit Qe rmimuet @rthi aldl bufeYigtidhd BRE ofBEL th@istors
conpared to a substantially anorphized material in the

3304508 THE ¥ich 8tdpaBeP N6 BARly bBAepcditht, BY QMY o8 R BLRSH plasm:
After reno&ingptﬁt etch gtope a?er 361, fhg FﬁJthkr prasma

enhaBERC 88&hipg | orb§ep§)9iﬂbh nﬁ%@\@) fopr, NGy EF%@E@EH&S deposition

metal silicide redions, as previousty desc d. 1R
il ' i . the. .

techlggllé}?.rl\lé)!t llﬂétsfé&%ll fé?(gzﬁ%m%ﬂbéﬁ%tﬁaéeﬁoﬁﬁéigp %%ce B %EE‘{?,“»{}%em

in the secon evice reg e renove

simi é? P%i&g ;:‘%?%E(;ﬂgl'&z@sgg / aQ \%13351190 gr:pr pitl ig 4 wggré gog-{;nino%rtg'é ggz}?tﬁlgj Structure

sequence, erei
115 849.9..08. Lemmved whil e neverthel ess maintaining, at .
| 828 parti alfsy,” Y Ke*BHav! §ust §F BREd Saters Frsed on an

nce, al o.in%éh's ase,.a sufficient offset of the
coh SIS Shar e whehr SRRy e Pigrome el B e Heen tied For
» whilelnevgrth?te s _providing a reduced series o
exantils IR Y O PrEmsITs PR PlsdgonlicospBided sgicondioxide.
h reduced of fset of the corresponding netal silicide
¢ HEIIERE SR PrEs i BonpddEeman: e iy af efrtanker 30wmphorizontal
devi ce 200. , .
surface portions, similar as in respective spacer etch processes, wherein the process 362 may
be continued so as to also remove any vertical material residues in the second device region
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
matertal 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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Figure 3f illustrates the sem conductor device 300 in
accordance with yet another illustrative enbodi nent,
in mhich the of fset spacer 360S may be provided on the

,pasis of an appropriate material composition so as to
é&ﬂ %?f“g moder at el y hlgh etch selectivity RFENS20§4001310

ect o }he Si gf cer structure 336. For

ex e bpiergpsuEs Besethis BeTenHgH o A g o

dosd é and the etch stop Iay |.e., the residue

esgr H’é BEEeSS N2 b l9chy IoaRealive of e popasribiak seicRiscHPS are
nltrlde materi al . Consequently, during the formation

proyfied yighia fiecopeniggpsl LA, e 1%4 therebsnpra ighkieckererhected rvidth aprthy bottomn
be selectively renoved with respect to the |ayer 361

of tq iseneaiird GHCPEH Navtthegtidheten gertioe wdydewaltrovehéeenstance on
structures 336 in the second 15 device region 320.

the rsesradany epprofrhge splahemicst pructssses d38Gcinmycddges) GIpONMESE on the
to enhance the transistor performance prior to the

devise btiatéadat i on process, wherein the spacers 360S may be
substantially maintai ned due to the respective etch
selFggitd it ychelaticady titlestraeyomal se@ficdniectsPa68Es 3886n a further
Consequent |y, during the subsequent silicidation

advpat@atufacturtigSidzed Hatg Fespdctis € incBMIB8e RBIAL BEF.k PortR8 in the
regi ons 317A, 317B whil e positioning the correspondi ng

opeilBisaB 11203 Sif iugdilderckRali AN$need 0SBl £4361sC 0
p|ngthe tranS|st5rsw§§%A 3%08 5Tﬁeréa térﬂﬁ?ﬁgJFgﬁg é? the

ranfISOGERBANYI MY AR e%olﬂg'a%‘l@gmal fPhsed %5&&9%80 yrﬁ%@{}{i@gincreased

stressed overlayers above the transistor e

offsds8A%B 3308, aIBI']?EIQIQXd f MEIICB])? 1g‘ﬁm&%w nz%akgﬁﬁ Qk\{eegt%{v ilxty P% gwde

transi stor perfornanc

j d h
chaOABEL w PRIy B 86 ogsd DS RIOVIAGS 8 | left;' aue

or enhanci n ess ro
characteristics of a substrate diode forned in an SO

WD 2008/ 09- 1666PCT/ US2008/ 001310 portion of a

sepl con ctor device, in that res i ve manuf acturin
S T TP S R S et B P RRErGioky aP o R pesrdine to

] not sub tantiall atlvely i npact the diode
f“”héﬁﬁ RIS RyodTen, T sty %IBE%L{@CH% % PUEY I sPaspesiiusyse 316
t he substrate diode may be forned i medi ately
may &Pﬁalﬁm’fioow ewadlg of ﬁfrfpllea?%\tq ornmgs 3 bhd g phetcir e pidewall
and source regjons, thereby providing 5 increased
spacprayigrtre Hiognay Brutordad 8F acqeigansesviiinthe Fpacsuginiiuge &Gingblefirst
and thus increased process robustness, while, in other
deviegs fFgins320addingd snalld gpawngal YdAndt i B ehyy hotef ben Spackns my
may be provided that may substantially not affect the
apprefrgtesinstubrciy ingutizar fos insGoersdgu éntiling reppeotesskiension regions for
adaptations ained at inprovenents for transistor
the tpesiblorsnidide 388, aseadbt nshecd debeimany eld refereh@ud the device 100
requiring additional process conplexity and thus
wherc adfigting (P dteeerdnivadticnhr pragdipUtovanth Oyteelilthstr&8&. 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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The particul ar enbodi nents di scl osed above are
illustrative only, as the invention nay be nodified
and practiced in different but equival ent manners
@gﬁarqnt,to those skilled in the art having the
YWer&¥¢%%f t he teachi ngs herein. For exanpl CTARWIS01310
- process steps set forth above may be perforned in a
dopifits FUCEHEABR dir the FUFRREr o ke, SIﬁ@WMSnPF abs orgnipgse 311A, 311B.
intended to 15 the details of construction or design
Thepraften thestnacon strattivey 3tharl 3% ey br ifgawdiin atdemneinghanslacturing
below, It is therefore evident that the particular
sequepo dVinen gy dilwcinesled imbovwdiamayoiet ahplextachns rwiep diophieidcated
and all such variations are considered within the
dopge gpeilandespquiict! infthe drein aMentiiconegidecdidi hgihys, wihe laterally
protection sought herein is as set forth in the clains
incrim ngwlopanf\feddidns fromahéreidewaNs nekhadthe compr diSha@gions 317A, 3178
formng a first opening and a second opening in a
mayf be Sbramey.i CRiefe@@érDheOfpadd? S 3FOhSHIAE @i LI6OVESI Ry be
a second device region, said first and second openi ngs

dep@¥b@ndi @i RIOUABriRdb i 8y IbBSUMBYddNEh I@YREIs 0@ 1@ etch process
crystalline substrate material, said second device

362p§$hgan@nggﬂ£9rned therein a first transistor and a
second transi stor each conprising an extension region;

f 0,00 5 rs@ﬁ&nzﬂﬁgi%f 9”{%&%8% Zlgg ONSich SRl Qie.tiigé $h0 after the etch

transistor and a firs region I n sail

. (AN b ' 4 | ' :
piocggsy %Za wheltn ﬁtéo%?@i @%S{éﬁiﬁiau?’%%ﬁ%ge; Xr(r(ﬁﬁ%lﬁ? at]{“o:nq Sgove the

opening 1n a rain/sou on
o R1 O S formng drain and source jong in, .
soc B TR s Rian TSt T ot Bieh HepBu P ey offtpnduring @
wsald crystalline sypstrate erial exposed by said .
soos e R ™ 4T i “CDC MY B S R LGP process margins
..inplantation process, ... formng a first spacer =~
WIS 1o BN P SATRoBY, "diieqh i oapifg b HuPBpentiisys ey
after said conmmon first and second drain/source )
Pm"ilJﬁﬂ“&?ﬁC&? (ioe shBrdasEes onfe pastaiemiang 340+ lrshped be gpmsriated
drai n/ source inplantation process for said first
that, giEth 1SR Ch Haanyatbredli i Qeeseh dAe Pand Erighe aBply g prraiously mplained
_drain/source inplantation process for said second
withgiseringg (aH i ecoht iy apshisiceted aanehl techniquesf mayrbagused,
a netal silicide in said first and second transistors
wheghd asgiilieant stopanddifesendndopeduppygisons . Hee, Tiehis case, the
met hod of claiml, further conprising annealing said
addidemil ppaasrel 360U mee neeghens @odde 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
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said first and second doped regions prior to formng
said nmetal si | icide. 3. The method of claiml,
further conprising formng a sidewall spacer 03 ;
[ I of a gate electrode of said first _and secon
‘tr%ﬁ%@%&grs prior to forming said first and SEESHEH01310

. openings.. 4, The. nethod of claimg3, further

Priog g?rrﬂﬁ?fg?%g r*@ﬁﬁﬂi%ﬂg%i%q‘sﬁﬂ%wﬁwmg pae SPagsrs 8p0% gnay also be
formng said nmetal silicide. 5. The method of claim

f@mP‘:edvoﬁfé%eﬁlq‘f%kgalfefs CRMRBIITE Pslcadmartisdoid rarvaduslysbumed spacers
i npl antati on processes are the final inplantation

316¢ %E‘éﬁs 3leg irf 1hfs dags gisnGicidme ofscaiohthardrrspundes megl sifisidofegions
said first and second transistors. 6. The net hod of

maydieanamidinedunbilenayeghless ppaiding eledmadtseiies reditghet i it ramgstors
second openi ngs and sidewal | spacers of gate

3308] BOBrddes thofredaed offbat st tlendrsgoodidg ticaid Siliskde k& idseas is also
formed in a cormmbon process sequence. 7. The nethod of

desctibed mitbrefdreicehethecienipe 26d.ng form ng a spacer el enent
on sidewalls of said first and second openi ngs prior

t oFfearem Migusadd AR kahicthductr devicd 300 Re 1BERAG @fih Gh@kdBher
I, wherein formng said first spacer elenent further

iusar RN BB 8imeh QAW Gh A SHRG Lt AYEHS hAdy %@ip%v“ideﬂﬁh @ hsis of an

second openi ngs and over said first and secon
apprbpridd® bleBhScor@Mition so as to exhibit a moderately high etch selectivity with
respect to the sidewall spacer structure 336. For example, the spacer 360S may be
comprised of silicon dioxide and the etch stop layer, i.e., the residue thereof 361, may be
provided in the form of a silicon nitride material. Consequently, during the formation of the
spacer 3608, the silicon dioxide materiai may be seiectively removed wiih respect to ihe
layer 361 substantially without affecting the sidewall spacer structures 336 in the second
device region 320. Thereafter, the spacer structures 336 may be removed to enhance the
transistor performance prior to the silicidation process, wherein the spacers 3608 may be
substantially maintained due to the 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

renovi ng said spacer |ayer from above said first and
second transistors, wherein a renaining portion of
sai d spacer |ayer defines said first spacer el enent.
“90. {’;[82(% et hod of claim8, wherein form ng said netal
SHEPEE f urther conprises formng said net &FTEPP&4 040
in the presence of said first spacer elenent. |I 0.The .
POrtipa(© 8&“8‘!“0 ugioRflevics: it PRESREG T Paufguring S“'atcg‘%@%ﬁf’ﬁ&mmg
a second _spacer elenment on sidewalls of said first and
the [LOSISI00 PHHURRAGS ANt ShEsnHaanseaTel y Heraceihe dioflp geasagsiristics.
said first and second transistors prior to said conmmon
In s¢¢ g¢peglnarespsebyfdorpnizh/feoike cebitiss dndamiap e gporedsisursdiately
~and perform ng said common first and second
priogioaling/ &6 inplentitgl & tfemiion ther Geiassdsoime trgonpr besehg @rofiding
sai d second spacer elenent, 1 |.The nethod of claim
merepfed Weed glisritfudiomiofiglopaitd irf ihe stibgpacdipde hreimding ifcanatdieprocess
conpri ses: form ng a spacer layer in said first
robusinesss ehdadinogher mpscianaidaicanll s ar didinabiel pndfsseonpbes may be
transistors in the presence of said second spacer
provede@ MBN thayaibstantially nof SfRY kHegr&disthr SRAGREs.| By@eqhdnd process
above said first and second transistors, wherein a
adapl@IFRd M@ 2PRIrb@els BRI KRRGR foMMNEE il fra;araﬁf b8 &hSlemented
first spacer elenent. 12. The nethod of claimll,
withb# b f8finL QU dnS bRGicyp & 6
T P PO B SF SRR JRRRE ELRER and
yield b§sSst and second transistors prior to formng said
metal silicide.

The particular embodiments disclosed above are illustrative only, as the invention
may be modified and practiced in different but equivalent manners apparent to those skilled

n N

P R T AR SUUS T PP S
fthe leaCnings aereiin. i'or cAampie, the process steps set forih

in the art having the benefit o
above may be performed in a different order. Furthermore, no limitations are intended to
the detatls of construction or design herein shown, other than as described in thelclaims
below. It is therefore evident that the particular embodiments disclosed above may be

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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What is claimed:

1. A method, comprising:

forming a first opening and a second opening in a first device region of an SOI substrate
while covering a second device region, said first and second openings extending through a buried
insulating fayer to a crystalline substrate matertal, said second device region having formed
therein a first transistor and a second transistor each comprising an extension region;

forming drain and source regions in said first transistor and a first doped region in said
crystalline substrate material exposed by said first opening in a common first drain/source
implantation process;

forming drain and source regions in said second transistor and a second doped region in
said crystalline substrate material exposed by said second opening in a common second
drain/source implantation process;

forming a first spacer element on sidewalls of said first and second openings after said
common first and second drain/source implantation processes and performing a further common
drain/source implantation process for said first opening and said first transistor and a further
common drain/source implantation process for said second opening and said second transistor;
and

forming a metal silicide in said first and second transistors and said first and second

doped regions.

2. The method of claim 1, further comprising annealing said drain and source regions and

said first and second doped regions prior to forming said metal silicide.

3. The method of claim [, further comprising forming a sidewall spacer on sidewalls of a

gate electrode ol said first and second transistors prior to forming said first and second openings.

4. The method of claim 3, further comprising removing said sidewall spacer prior to

forming said metal silicide.

5. The method of claim 1, wherein said common first and second drain/source implantation
processes are the final implantation processes for forming the drain and source regions of said

first and second transistors.



6. The method of claim 1, wherein said spacer element in said first and second openings and
sidewall spacers of gate electrodes of said first and second transistors are formed in a common

process sequence.

7. The methed of claim 3, further comprising forming a spacer element on sidewalls of said

first and second openings prior to forming said metal silicide.

8. The method of claim 1, wherein forming said first spacer element further comprises:
forming a spacer layer in said first and second openings and over said first and second
transistors; and
removing said spacer layer from above said first and second transistors, wherein a

remaining pottion of said spacer layer defines said first spacer element.

9. The method of claim 8, wherein forming said metal silicide further comprises forming

said metal silicide in the presence of said first spacer element.

10. The method of claim 1, further comprising:

forming a second spacer efement on sidewalls of said first and second apenings and on
sidewalls of gate efectrodes of said first and second transistors prior to said common first and
second drain/source implantation processes; and

performing said common first and second drain/source implantation processes in the

presence of said second spacer element,

1. The method of claim 10, wherein forming said first spacer element further comprises:
forming a spacer layer in said first and second openings and over said first and second
transistors in the presence of said second spacer element; and
removing said spacer layer from above said first and second transistors, wherein a

remaining portion of said spacer layer defines said first spacer element,

12. The method of claim 11, further comprising removing said second spacer element from
said sidewalls of said gate electrodes of said first and second transistors prior to forming said

metal silicide.



