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| NTEGRATED Cl RCUI T SYSTEM EMPLOYI NG STRESS

MEMORI ZATI ON  TRANSFER CROSS- REFERENCE TO RELATED
APPLI CATION(S) [0001] The present application contains
subject matter related to co-pending U S. Patent
Application No. 11/164, 114, assigned to | BM and

SFE%%RP%O])ZS? gﬁs ?gtssgntl‘m nve J|§{glﬁbr e a@@&ﬁ%gﬁ l[ON

to integrated circuits, T@QQV £ particularly to an

integrated circuit systen1enp|oying stress
menori zation transfer. BACKGROUND ART [ 0003]

Integrated circuits find application in many of

today' s CORSSREFERENCEOND T{%LAWAWL[C‘A%‘IE)N@O”GSH ..

vi deo caneras, portable nusic players, conput

[0001)tTRE N RERR SpliGHibh SolBhhs Cﬁ l)tulqgtt& g@[gﬂ dakl lg)erllldl%fg U.S. Patent
active devi ces, passive Vi ces and
Appliggtion i i S -d i aS{l@@détﬂ) IBMcmd]ﬂraﬁammSﬁm@adu@a Madtidfhdduring
[tdan integrated circuit is the netal-oxide-
sem conductor field-effect transistor (MOSFET). A
MOSFET general ly includes a sem conductor substrate,
havi ng a source, a drain, and a channel | ocated

bet ween the source aﬁﬁ}@ﬁgﬁ#I”RLQate stack conposed
[ - a gate) and an oxide

%i g conductive material (i.e. it e)
[0002) 8¢ prepsnt inventiog rejaten eeer )to insegrayp duity, shé carephrticularly to
annﬁ@é?‘é(t@d El%lt%pﬁaﬁ‘% IOH’AE'SR&S% o?itzét%ﬂ traﬁglferl nversi on
| ayer forns a con ucting bridge or annel " bet ween
the source and drain when a voltage is applied to the
gate. Both p-channeb%ﬁgg n- channel  MOSFET t echnol ogi es
are avail abl e and on a single
trat in_one technology, cal |l ed
l000§ﬂfp?5 fléﬁuys 164 aPRiG3HT QTG Tes of S Steomsusrer ehpnics, such as

11 pRORS[videenamadilab, Yporthhle f tegd D
cell b rou‘% t he cﬁaﬁﬁgl opﬁggﬂﬁgﬁglg?géﬁég délﬂ&%%+8%énmnsnmy
m“l‘iﬁj:g&ﬁB’lnPﬁnB‘i‘fﬁ! ofagfiverleviaesb paspivy defices and ‘ihelrsntwcmnecmnhe

[0008DANRBIMNTRI Qe TBUS: &/ft}lﬁnhhxﬂhﬁﬁ a0 aRe! t%h of tt?l oxide-

carriers in the transistor Cann t he m)reC rr
semicppghucten rfigid-effct Hravsigler EWHRSTHER)i ceAaMDSH’Eé fematrelly iibcludes a

semieHHuOBE bdkEate, %n%ﬁ%o&g ' nc$'£i§, ahe anSI m%m? ?oca%&%stween the source

carrliers iIn anne
and digipufiaette IS’@Cl‘t mﬂOBGlh@? astonduative magerial mes sedatehaidngloxide layer

(ie. D%%%{édd:ﬁ& 1513/#%%? ocd 8(5 Xgovegﬁff t R Chang?alﬁlslgy q'nlgi'lnyérsion

e o
layemeﬁqhmrcmwtmg aﬂdmrl‘ciia&lﬁelf’ ﬁ)etd/efnﬁ)the l@@&rbe A PEh IO @R Hage is

| e féooggbl onventio g‘]?‘fﬁ]echn ue enpl oyed to
aopi i} Ef saf B - CHem STOPG GRmSPosee ABpitTblc and
can bierohbihes ofl @ pRglelsubira® if bh&&shiolFY Cdaed b@YREmentary-metal-oxide-
Unf rtun%ﬁzbg conventional stress-

semiconductor or

[0005] Generally, the amount of current that flows through the channel of a transistor is
directly proportional to the mobility of carriers within the channel region. Thus, the higher
the mobility of the carriers in the transistor channel, the more current that can flow through
the device and the faster it can operate. One way to increase the mobility of carriers in the

channel of a transistor is to manufacture the transistor with a stressed channel. Depending
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i nduci ng | ayer deposition processes enpl oy techniques
that displace the stress-inducing layer too far from
t he channel region, thereby reducing its efficacy for
pronoting carrier nobility. [0007] Thus, a need stil

uponeheiyps of gifesgedrchhrinableqy. FnéRE at efnBLkEY), Elgﬁl}ﬁ%ﬁx&r&h@@ﬂmobmty
erein e channel of the

fabric h
emmne%ﬁ?&?%Bm?ﬁﬁ%ﬁ$$h§§§?@%§@?ﬁ¥ﬁﬂ#§e?nproved carrier
[000d] A Icbhwentiot! teRhdife anplbidiatol FrecObrdds Ghi@methP A fe¥ion of a

S. nori zation layer. In view of the
MO%E? Pﬂﬁeééi?%sg“’tgo?’rﬁ*é?séﬂ%“m@édﬁéﬁﬁ tinfertynatsls gpaventional stress-
indioigy l@ﬁft@@ﬂasﬁ@ﬁ?%ﬁe@&ﬂﬁ@ abhfififes 130 dispidédtho bk tHucing layer
? %P nltles meani ngf ul product differentiation
too g5 frihacesl prees | therqbyur@,ducmaeﬁs eHpaycfoyprempting edrrigrieability.
[0069] SRS, Sa REed” QHNEErtathst f&?sdereﬁﬁlﬁpln@(@%ate&@fr@ﬁi’gﬂ;s’te(ﬁ RBd method of

ever-increasing need to save costs, inprove
fabrigaip | Wieginghe ehaanakméthes intsgrateshpiequitt Systemprbibite nmsroactbl sarrier
NG Qfﬁ@ta
mo anlgv’v\él? : (%ﬁ?]lt tq{g%%é 8It0§1 étxtegscrﬁ% %'gz%.ﬁg’@gyé{ ew of the
ever-iHCiehbRp C@ﬂ@bﬂcmomwelm am:ssmr@:n gngeasglet cdpimear mtpectatxons and

no ested ny
fhmglg%h e i O sﬂgﬁl&&af? meatmn F rfg%&rlfgpfi lﬁsef‘%g éoano@’Ferﬁ%rk%W‘ée’ it is
mcrleasngl}ed:ru@ekjthatt atnme-s bk rfcbdnddo ies¢ preblms. MoteS@rOhRerGhcreasing
vention provides

I ON [ 000 The presen
neod (PRl ERPBE (b G St RISt WEsares guifeven
greiﬂmdlr@nspmab&‘ crftmalnﬁdesm@ematamwé}s bé ALY toBEE Provldags. an
nt th anDr hi zes e gate nd a source/draln

“’“dg’% ofone e Py ehagfsi Oig gonebl ﬁlgt Rrie deysippatents have not
taugdebﬂsugtgbﬂ@i nyS{ol@RSs it RN, Zabiion th ayeE pR¥BRImst e long eluded
h ﬁ%{ d circuit system and transferrlng a stress
t m??@ %?Tess menori zation | ayer to the gate and

the source/drain region. [0010] Certain enbodi nents of

the invention have other aspects in addition to-or in

pl ace of t hoseDEEMOIREIOATHRINVETESpects w | |

becone apparent to those skilled in the art froma

[0009¢ 3te pepsaft ihveatibo ptoawics gn dekgrilee dird6is eystdd iUldM}e Providing a
n wt cconpanyi ng _draw ngs

reference to the
gates’ﬁhéﬁ 6?%%?&%%‘&1 Bpubfizje; PoTRIER tﬂiﬁ@mqmlg@e%the gate

and QrRateReat ranal déﬂn@&vb?fthagpabﬁ{ eEhAiRdiHe! $p&ddkt dPYSHGTh stress
in an initial stage o manuf acture i1 n accordance W th

memarizaling Jayehatr tay mieﬁrétes CESEhYYSteRy et fragpierrmep S[n@mfz]m the stress
menfohi@atiof lhyer td8e pAtE bed HE ?01.1956/&:411%%1_ opf ter deposition of

a stress menorization | ayer 3] FIG 3 is the
[0019} féaip pwbedimenteof Qleamteehorr l@\’m@mer @ﬁ‘pewthel siditemdo or in place of

thosERIRid e LbAR, lﬁ%%@pe@?dm&}j{e&% ép%ﬁﬁﬁl doQRo sk el GV the art from a

resi stance cont act a Cross-sec
readipigefithsf follpweing deteidgdatesetiption she takgrs tvighrdfereame tb Iﬂletacaimpanymg

dravﬁltlg%g e of

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] FIG. 1 is a cross-sectional view of an integrated circuit system in an initial stage of

manufacture in accordance with an embodiment of the present invention:




manuf acture in accordance with another enbodi nent of
the present invention; [0015] FIG 5 is the structure
of FIG 4 after deposition of the stress nenorization
| ayer; [0016] FIG 6 is the structure of FIG 5 after
[0082| 156t P wethe ermmaet ofdflGt heftes deRsBioNOID k& QinkMBrizdtidY Efyer;

f fo | ow r SI st ance cont act;
[“"FQSFF}] S e Rt ) fer RT3 theniteeyT BPRANEPR gser and
aftes figtnetniorf dta law r¢srstmgéaﬁ1eﬁt circuit system in accordance
i nventi on. BEST MODE

an enbodl rren t resent
00 gt VP RVENTH RGBT R In S st of
marerfiande nﬁfa:b@-dﬂfce “ﬁkﬂ%ﬁcﬁth&%ﬂlbbmnﬁsz 3titkd Bdentifl@libnt ©
Ooﬁﬁgh se skilled in the art to make and use the
[ £ bifhe Tt ot e icadrmergonol Wasie memorizaion laver

j00 HiT’fRDGJ 8840 fh‘é s%éi:hﬁ (H"QJ IGEY iafleNdeldeBoe gen{%@alt (tﬁhg E@&? rrlr{emonzatlon

1 | o hat process or mechani cal anges
ayaﬁé‘“cfrﬁ%‘é Orwafl?fb‘tﬁth?j'@ﬁdﬁﬂlﬁtﬁj‘eF‘?ftﬁﬁt,t he scope of the
[00P7 €361 isl AWENbhH ot dnQ0E el Rirbd1Es e)t Fék'r{ AWM. D hte ated circuit system
description, nunerous specific d s are g‘?l:r {
in agfoglpnegrawish an trehaditotnt ohdlepssahiveriionf t he i nvent | on.
However, it will be apparent that the invention nay
be pr act__i ced without these specific details. In order
to avoi d BESTMODIFORE ARESIIG OUNVEME NPVENTROTE
wel | -known circuits, system configurations, and

(0013 GGEQﬂlMI%%&nb%ﬂﬁxléﬁ%taréjde%ﬁﬁég afsuficied QL@ to er{aglg%f%e skilled in
Li kewi se, the draw ngs show ng enbodi nents o

the ot tomgke apd usedhs inyensigh.alisete ibe undassloasighatioghes smbedimends would be
ewd@ﬁﬂiaké%llﬂnatﬁé MreseROMEel@firet 51‘@1 tﬁlét m&s%ﬂle@ﬁfﬁéa%hahg% ay. be made

clari t% presentation are shown exa
withopfedegarig ﬁ@mﬁhwopqﬁ@dhqmmaﬂ lhyentlmher e multi pI e
[Oﬂlgm%m&tﬁvm@rd@scﬁbﬁﬁé?ﬁﬁ% @ ﬁgrclepa (s:l ar}? Vgll{f]e% ?0 provide a

features in common
thorpygh ygderatanding ofifbs imwénion. opraved, 1t:wﬂ13lveeippm9mtalmtttllmahmhon may

a s one to an
b A e PSR R P8 PRl s ryention.
somg G‘Oﬁfﬂﬂnowmci:tceitsn sydtem i ofigahtiongsands pdcdie s@p§ ares néledikd®dd in
detafAS @ Pl ane parallel to the conventional plane or
surface of the substrate, regardless of its
[0028] [ datvist) the dra’ﬁh@stsﬁbxﬂﬁng\éﬁfbbﬂlﬁﬂhts JfehesyBtehOard semi-diagrammatic

o Sl ol PR Hor, of B ahontsgy .ottty of presentation

and b @hdvﬁﬂtxaggdrﬁ&'f in thé dﬁ%lng(EIGs ' Rddﬁlbﬁiﬁl\ﬁa{vher)e muhtﬂf»lg BRbodiments
over nd under are

are W‘ﬁ?ﬁeﬁeﬂgﬁe@ftscwdth?éﬂﬁoﬁnfofw@reSpmaﬁ@rmqmefw eslarity and ease of
illustrploaC@SSHMABN, A déﬁl%%hetﬁﬁ)rnech&eéfn %Hﬂleg‘nddﬁ&%ét{ﬂeg B0flo another

mat erjal or photoresist, patterning, exposu
will graipariygivdsscribedwish bl Iﬁfjbreﬂ@b geméralg, and/ or rermval of

[Oozg]h%é%? r‘ﬁo@#zon&ﬁl” QQ 9§e8 q:g:%int 15 dé}'?nsd %}91 H [a§ d Rallra th% g {He cgnventlonai

escri bed structure. erm- ex
plangpraugfegecefithe subsiratd, regardbss oﬁmmtenmtm O'I]The &8m u‘ﬁaﬁcal” refers to a
direcl6E SEBehdiGh stru Lur e ment t hat  has, I;S
pE‘;I/?I %a’;l pr%gtgrt ¢ 8griag fa &t & gﬁg%e c| b&ms, such as “on”, “above”,
‘below”, “bottom”, “top”, “side” (as in “sidewall™), “higher”, “lower”, “upper”, “over”, and
“under”, are defined with respect to the horizontal plane. The term “processing”™ as used

herein includes deposition of material or photoresist, patterning, exposure, development,
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proximty stress nmenorization |ayer. The term "cl ose

proximty stress nmenorization layer" is defined to

nmean a stress nenorization |ayer formed over a gate

structure after a gate sidewall spacer has been
etclriegyoeading] @GR reBevee rodil they matehiel pr e ordesistnasemtjiiosd inSforming a
desg{%ﬁg&?&ur%yﬂégg 522 pﬁtgﬂm n:étcyz{r% tt%r(l%lgs réﬁ%;scnge&%c!fr%ﬁnon as used
herttleaimhmdwa strliyypiecad Elymers ttha d@as ritermmuzatprmmek eﬁﬁéﬂb(ﬂ B8 close
pm; “t Wredd Stress,. |nlduc mat er forned over

By e PRt it e BB ilBe profihino s pydriation layer”
is (aﬁm@iaioeﬁieetroa tstre8 Shedforiziteon RPET RRhed b¥e S gt blidlurk R@er a gate

d gess [ ndl[I) ﬁ‘&fg material to the transistor gate, the

S (E1°EL I5F PEBUFPRYEr ai n, and the transistor channel .

[OOM‘IIC@ﬂﬁeﬂaMy, thé 9re§én@$1ﬁléhtlon| B\@REHEO b RMPUATHER oI HaNabl carrier
ers forned along the transistor gate, before

mofagfa 3% 5l94g PRI Fe S ETRPRRP tFehRigusy | Lypically, stiess pgmorization

teclinhﬁle§§rﬁﬁ§§ alstiély %dﬁ&nﬁ'ﬂi&?@rﬂaﬁforﬁ@d b¥er Gl t%ﬁﬁtopﬁlﬁff 'sima\;/Ml L cers,
t he transi stor %ate and the transi stor channel

whighisithen anpgaledite gansTonsignhorent sivs anihidhe sigys induaingigateripido the
tranSibtof Bfte, | thel Hﬁs&%r@@ﬁr@éf&@in hil Gk QSRR ﬂf&hﬁglt )Unhﬁlelty fhe present

transistor gate and the transistor annel
invesfippeomoyesibe sidealk spacerst fownest alonprtbé wamspt ghie, ichpe dttmdltmg the

) -1 e I Lyt f i.stor
streléﬂigcrh%{i/@ . Qtf"‘fﬁ%’z%"]"%e s%r_e% 18%1{1){% [1161%95’[ i irf ]ploger é)roxllmlty to the
trangigidr gabe arsl/the irpmstisari Obmneladurmgelmq)stt@sgfmpmonmsn ﬁmmw B)Oformmg
e s SR B0R0 20 SALANEY 6l R0 B, Bifr
champp rt&efaftcaubnbhatf thdh@repy eaefc cﬁh belmmuvel adabk afictlifobility of
the {gans %Oed t.0 .t he %nt egrated circuit system 100 depi cted
FiopEn be pproxed o dingl y, the present invention rmy
[002311 ﬂcﬂslel ﬁﬂt}pldﬂbh{txﬂay of &@hfpl&@dd}@ﬂb}@ﬁmitﬁldmarpékeﬁmbﬁry process flow

ur Wi n en two sp CIfI el ectrodes is
for g1 bR 4 G "ok ‘\i\xt%éﬂl"bifsieﬁ’e %laﬁiwy‘e\%wte@ by cogstrued as
limi€ight Molis & B@hﬁ%@ﬁated Eae MR BFcNedt | distfdshidt AR S1oMBY limited to the
i ncl.ude an n nnel field effect transistor (NFET), a

integgate] ST SYSIPRJIO sty FiCnd st Aeordpab yhe pesent invéntion may

inclSdeNgHye m@ At BedifoBd HeSikOlin vﬁn(m-‘{hte' ali@he ﬂB&/ﬁ'{ésll)eT\;«QJn and spedified
annul ar ate transistor. Furthernore to be

electipdfar §t evdrolisshior dnedubtednby ethef valtage japplest at ed ceitrok ilgctrode.
E &hﬁﬁ'lhstﬂa‘élg bR, _

xel%)ﬁ ium . \Nhill %%ﬁﬁag %gggg{)ngglaﬁ% 91:?%% 0 Stéc)fl Vi ET%U& pghannel
ﬁdd‘r@fcht fransistont(BfE Bt @ dinglergptei ttansisto mohillgisgattt trausis@t end an annular
gatestﬁagiggmcn) fEL{c’rﬁS OQ-Qt 1s to l(:_r)cj,: godg?ec oﬁgﬁaglrowe ng%ge\f’\cl)ft tﬁeem egrate]Ef circuit
systermtl@g reatiddbe pnepa:rerl ht siyes timmn ohOf) mediva) wiith calld deaggaratbd into

act |0 ace ord th an enbodi t. of the
it RGP BT St st v E Vo Feyetem 100
[OOZG]aRehﬁiﬁgQ{difEd) FI‘CQTH gRAME B #0Ral 2 cHePRSHdIaD Miew of the integrated
lith graph and etching, step

cirofiise LG pFRGY stsec Grenpanbredy S0 it fisd ment ofthe

pres@tigveblén. f Omﬁeﬁte@%é?erd @roﬁfﬂ bsteat fooleh be Fed UbSh rc@ﬁ@entlonal
104 gg% i ncl ude a bul k seni conduct or substrate or

depasitiop CIymg; Mi]élgqgfaphy, and etching steps.




substrate; however, these exanples are not to be

construed as |limting. In accordance with the scope

of the present invention, the conposition of the

substrate 104 may include any material that becones
[OﬂaﬁiDTfFEhOIﬂ:grateﬂQﬂrcﬁlﬂ'@ﬂrS&ﬂ{ avo oRludsug %ataﬂ 0e %I@([QdQﬁ/er a substrate 104.

|I|con ase conposi tes, plastics,
o s ERP 0% ol SR glg)be%mwfl@%ﬁtﬁrcs"gf"% 6F gailieop-onTipglator
subg&tte hb@evapdteschrahpleied Bf tociavaBkicanal il L irtlcSordance with
nmetal s .or sem conducting materials, but may

the 3595 ‘%rstT BEFECT g R (Rt FHRPONHPRIOF dfe BibsiERhpos may delude any

mateHdtthd S6NRS 2MIRMERASn WRPBntati g LARLR b ARics| S028] sil
Bel ow the gate 102 i< a ggt%adlelectrlc 1625I g Payom psed

compisgaR etiaT: oF bevinate of geriqus types (asieer itoBROIBy Thawa@fIOZ may
be ﬁ%ﬁé‘ﬂ?bﬁeont/élﬁlogﬁtrﬁatgda@ %E&hrés%ét?@ HRYmich duggl’?g S eh?lg nbut may

oxi d ilicon oxynitride, Ircon nitri as
alscgRedien s ioprehigsineanaisrish lor ogonzpohiitigh - thatd etosiss  irgorphous. upon
impiRt&ohal (i.e. - one having a dielectric constant

val ue greater than silicon oxide). However, it is to
[0035d Belpyd dresgatro P2t i gwﬁéletengle 166, ﬂuit@imalthecgﬁm dielebioic 106 is a

chaltu{%? l&at ﬁy wfag of ggarlﬁer? tP?e %age dlele%]nc 3?66‘ gaa( B %cﬁlsgg:oprgigde silicon

exanpl es® r éxa
oxyhigridey @H;cqnlytrrdat epiliadn bhd&/nlpﬂemxtde stdcl Gid catmgnk @fele@tric material

t hann propr.iate_voltage
(o eyl g PRaM s 5k B RGN Diovrel 85 o be
unddl‘ﬂ@o@ that the tjfpard‘ﬁﬁdlte&lﬁl] émedt fot e gatadisledirid B8t Gmited to the above

ol d oltage a st ment purposes and/or faor
examh]ﬁ?it g’rf PG Uftopa chelitiran 105 Pt ol cng ofiFedl gl permits

indeHbensh Ollihréelﬁ th@yhaahd Q0B fwh'ehl de aﬁ)rbp?\lléﬁe bomoant aplaﬂigd to the gate

lozmngreln %FET devi ces are typica lanted with a
FRECHUPS HRBFiaRd 10 5en brErmad ke é‘P“eCItHWﬁl d&f |fgr threshoid

volthg’érﬂd_ﬁﬁtn&!ﬂt fdﬂrb(ﬂ‘eﬁﬁhd%r f&r)ﬂ%ﬁnt@@l:tﬁl KB %ﬁ‘innel[ Q@&ZJ The sourc]ze/dram

r 114 is forned ad ] acent t ate .
eﬁe&ﬁaﬁa&l% may [idsosiggledy a 11214? implasf éﬂ%,bw rﬁrndﬂwiéde‘ecdm aco ypically
impRhfel vl a ﬁ#}l’deq{ﬁﬂ) 1%129@ af PPEF ﬁm&éa%tré g@lctdh)? fn%?%nted with an n-

wherein t conposi t1on chosen depends$ upon
typediely ipplpokt ch select|V|ty of the spacer 114, Typlcally,

d t t
(0022 A é}ﬁL&q 14 llsc fOH%i t‘ﬁe g a@é g?tg 21%% ?tgfr ngaov?gl’;]he sE)acer 114

substrate 104 ornal
prefernlly sipeledas sitiopp witrifles lsulusqn bhide aonpesibinativnothetdof wherein the

comg@?o%rchﬁgeﬁ d ezr:@sr R of Eer E? desgred d etI lgsce eggg gyun?tl tbe} %?‘g‘?rnl .eg‘mﬁally, a
dielettr8 115, fsochmad an b)yldan fdrﬂipl oaht fiki AbstERePN4 I |'ﬂhea§ata 192 eRfore
fornSPHI € ﬁ%&@ln |gglagt t'ﬁ% steB The ﬁﬁacer 114
Gert oS APHE0 A dard oy Phhg spagr dh¢ mpge preferably
inchalles biticpri digide MAlfRNhTshARB: 1 MOk &lHnkd, D¥burdeRIkdiR FdFidA0l 18NS formed
b ggwﬁg}atlon steB after the gpacer 114 is forned, the
yag PRSPy SN G 214%8p Source/dlras ipplamiption geryi Hde rSE%Pef 114
defite® OBouRllds ) the QUrEdBain h@QB@'lléQﬁnnﬁ gy FPM?P?@OHI nﬁottaﬁ’ly, by

revent = potential adverse short channe
perfgming the implantation step after the spacer 114 is formed, the source/drain reglon 118

is strategically engineered to be offset from the channel 108, thereby helping to prevent

potential adverse short channel effects.




[0028] The inplantation may be done through the
dielectric 116 fornmed over the substrate 104 and the
gate 102. Various inplantation techni ques can be

enpl oyed by the present invention, however, the

[0028]ORtRmphiatad aal 88 dbRS ﬁiﬂbt%!ﬂlQhéTH§fec@iQSﬁ%Sf§m?ed over the substrate
sufficient energy and/or a sufficient dose t

L0423 5256 LD | Barkeus Gmplsmafion stmigie csu bt wenleyedgh the preent
invéfieh Ohovadver, 8RS thdken RAPIah@RoP techl§ud Hy fst %ngess%sﬁfﬂggxﬁnénergy

with a sufficient energy and/or a su i ent dose
andigrgspHjcwat dese e amerphizp at kepshn poftionvd thrubvbstrate E0419d/or at least a
r@dlbOheaate RBSL AR iR { f Q
mjsubsqug%t anneal | ?é% ggh?#%ﬁﬁgggﬁﬁgﬁéf%%gggsg fmntdmmto
amqrphizhat lgest @ ppopnarfdhesubistrate 186 andier dir Rast ar;mgnmnoﬂths gate 102
llqErlﬁg.ggggy [ 0029 The inte rat
i reurt syéﬁéﬁ?ﬁégﬁqatgﬁﬂé REFPOTAct ogas & ﬁ%JPZanébrﬂw
soufcg/dendisreg20 1S thoimg rearystgitativom out | ne) for msd Wi t hin

4. Th haII rece .
(00 RGN Syt S o Pk et RESE5 b0 T5kcsaon, @hovn in
phastemdamtine) lf(m‘medi mdthh e lselstine lllil@r €l'He, shhihey sddads! I0W can be formed
effect of a

ther ances t r OX _
durlp B e‘"ﬁ Uirepaer | B8 restden B b omranisren, thg shaliow

recd&y laDI ﬁi\ﬂhﬁg ehltan&e@ e ﬁrﬁkiﬂﬁ@ fo&‘ﬁe&f EOS%B&;U%E“@%OSM stress
the shall ow recess 120 can

B )
merpith Pty B PO RS A e 13S0t e Ghanahiftot By s of
exah P03 He tﬁalrh@&emﬁnzdlcﬁﬁoaeer&&e(wotahaqﬁﬁe&emoui RYeBt Hott 60
that if a shallow recess 120 is forned, th
DANRRFTEr abl y an oxi de fil mshould be dep05|ted MAthIn
[0030 & 1RB BbdnQUcH RERSS) the gregéht %%BQttﬁat 1#$§1aﬁ§1 ?&:@ss 120 5 formed,

menori zation | ayer 2 2, fromthe mater

thent R{gff:rahléfkaénsow filﬁleqhgggéqemp@neq @'zthmgye @I@Hgmracpenglmo separate
the Qfébﬁﬁelfnbﬁﬂhgtﬂa%edib()t HFF@@ QW &€ %%.?e?‘lailalgt of etshue tEebﬁlbstrate

substrate 104 an stréss nmenorization Tay
104.9By derosising emoxifle filrebatwecnshe sheliwr revetsi 180 of thy eubs?rﬁ)t@ 164nd the

0 now tao FLG. 2,
sres Ina R PARH, B, Lo LD LR AN, Wil i 20 < ve
prevemiedss menori zation | ayer 200. hbtably, t he spacer

f rned adj acent s been
00s}EReeflne'uof o b1, £t TR B AguEaThyoJaitieg dposivon ofa
stress metr@bllzmoatlaahr pEp. Weahln) el efcersiuaNoARGAN, fofRéd Alpdcent the gate
e. Unlik con%entlonal stress

102 Bl Bote, Hom R8T B e T+ L CpriEBBHEY PhepRoitble ccting

tecthHV:ﬁﬁh b1en BORPRY etdtl 4oRBERAPR. NIrAike BB Ven®nal B sShERSSzation
nmenori.zation | ayer 200 so that the stress

te"h‘?fﬂ‘hf‘ﬁr e rpssht }nasfél‘oﬂze@()tf‘éﬁhﬁ PSP & B beforss placengent [e€ the stress
men@ﬁﬁz&mﬁ@%feﬁm td@achannst m%lggnzaltlbn tb‘é‘ré r RO&An gé fégé/decﬁc?sgr ffo the

‘ lﬁ% he present i nvent ors | oser le
gate

a@*¢%§§mﬁﬁﬁﬁﬁ|Eé@$bﬁmkhwewﬂ@Uﬂﬂh@pﬁh@ﬁgatan$02ﬂdndem
proxlnlﬁ?y &fh:ﬁé"ﬂl%lss %1 5[9 Mi?ér ZOb I?(? th% §e§%5 V&g Enlséséh%rglrgf ﬂ)% improves

stress trans t annea
the gifpetivrapss afothe tsgessmmxﬁenﬂwng @ Stlbwquﬂnalanma 1@B, Rdamant to its

200 b f
oo QTS0 AL S0Py B ) B0l ©

close proximity stress memorization layer
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6 [0032] In accordance with the scope of the present

i nvention, the stress nenorization |ayer 200 may

include any material that transfers its inherent

stress to the gate 102, the channel 108, and/or the
(00320 Uin ee:bc&aamermnlegaleampblcﬂ tlﬁh,lllirles‘iagt inkent®h) s stre@ ﬂm‘rﬂl(iﬁhdi(ﬁﬂlayer

anneal For rl Z a%? I@thge channel

200% mclude any atgrqg tﬁécg rp&nge I§|l(§ éﬁ%er%nttls
1081 sdQir |t}&: soﬁxtcé/&ﬁ&ﬁeglbﬂy e durEigrthé‘lﬁfeﬁ@memomiatlbﬁ atrRald For example,
h %ﬂeerstoad t hat n@ltltu e of degosntlon par.aneters,

the Yo mrergaion dte: PIb Y r e 4, corabigiswely gppsedpyfF ot apgnsile

streReV\RFer. MRaBEaRte, MBS & bedlnders@bd that A ik R@SSof deAitRA parameters,
ad sted t nodul ate the stress within the stress

PRl IF3§% rPretere, tompeEiirEx BlpPAYS, irpactist mGrists, and
thlclh{'é@s ehi 88 §djﬁ§ém{0| A& A8 tHeaY8Es Wiafln MRYsticRChmbMBrifhtion layer 200.
Ilcon nitride |ayer deposited by a plasma enhanced
As YasTERrY \H&ffﬁlﬁw@ %@%%Suwwzefeféb@yer[?@@m ipglyde a silicon nitride
1ayeg§é¥3§1'tetd'b9'& o¥snh REh AL LB m BRI gb@ﬁbd FRY&Ls. 200 over
integrated circuit syst e an anneal step is
[003éé WB@F Werpsition taf dhe fséﬁssme,m@tm@csrs lafyeroPRGioveT] hetihtegrated circuit
Sh' 89S i zat
SyStan d/ or a?@gg% uS? ’ d %’%Oﬁ%g(ieé‘?g%nﬁ%% %} F eeS? q%%ﬁ évgfmn fhe stross
memqq@atmlgjgag Zammgrthq gdte 00 dndgoethego@rce/éauhregﬁ)n tlhg g&eremneahng

n and S cel/drai n,regio
the %ﬁ% can %r%ﬁ%’s ?a ¥ @0 a%acex(ﬁ" ¥ t ate q% e{%chelllra gl el‘r%llgs%nl%éosf the
sourod/digior ewon résroranz b | described eas exmllslang thé yhiacaateristics of stress

men%n%gtleornt &161\1( I%Bxbfgﬁ% Q%%% ?gs}g%?ze Eé&‘élf_laggsgt%}l {bgzﬁegﬁfeés T@l@orization
layet h@))c Pfa)n Bﬂdm;ﬂ@&heagdﬂé 002, tirechanns] d 08 dhdibithe @@Lhrﬁdﬂdrlih&egmn 118
it at snsn | e stressed nat ur(f or a conpressive

mayﬂ‘%@@%ﬂ“ﬂ%?“ﬁﬁsé’ NtH{§PA P CHRREFTESERIS] PAFERL | on achi eves

[0033) TRS Spréefl ilvaRionO AcHidvad Shreds B¥nRARRRLI HehstReby annealing the
grated circuit system 100 with a tenperature

I nt
integrifey SO ST 30 SHUL g PRI UG b bl Faoieh gl cause

recr@tal BARGD B@h&ﬁoﬂ'gﬁtﬂisq or(se(e% 'duglt@tﬂeoirﬂplh%ta‘uﬁﬂ |d@§3$19$d RFIC. 1)
described in FI G | ocated within the gate 1

locatgd qyithin theezatsolRcasdor ébwop@gfdtﬂm 19N e Bher drpss ffﬁlﬁ rthe stress
r
e RO B58 0T SRS G0\ GER 0 P 408 o
118 thr@igh thayagtistellieatiowemyest al | i zati on anneal . [0035] Not
d
o] 5088880 KL 6 U O o
dunmmmpﬂmgsthb egiophsusd rogiaheidcated Within ttiregagat 2 a‘kﬂﬂ)rallmdv'oufce/dram

i L LT R R A e
200. | Blyeefield 208ressTihiductd BY the @fress fea®sizatival s 241yis bbkevad foeSiEise the

rizati er 200 is bellevedtocusethe
atomg¢ o "f?'il?é B E&l@,@y e SPurerdraliReton Hidafona r@g?roﬁrwi@z‘f gVith a

com ets@f&lﬁiﬁe%&&hﬂ:’e'ofi%nﬂetsﬂes%ed &apressively stressed
ce or a_tensile stressed |lattice. [0036]

ey
i0“3§l T‘éf‘s%tfe@% prsfogied by thy sticpemempEzgondayey 2 w%fﬁlwgageeelm and/or
the ng:Qe/ Hﬁt&egﬁﬁ 1 98nfrdi e a4 RE mofnn%f of i 1?1&@1%63' J‘rcﬁ@@s&:ﬁl 100.

i nproves the carrier nmobility of the”integrated
The C‘FE‘F‘B‘UI mo@ygy[ @fn the Qintegrated circuit systern 100 is improved because the




The carrier nobility of the integrated circuit system
100 is inproved because the 7 recrystallized stressed
regions of the gate 102 and/or the source/drain region
118 induce stress within the channel 108, thereby
recrysil’al)lﬁﬂ:\il dgsse@rédidis dTORE lshiey102[ HQAF]thd fsodr&:/&rﬁinb[%gmn 118 induce
% ood tgat t he anneal _of the present invention
Stfesﬁéfg}t IHbe phpanel 18- thashydmprayingcagier pRbilit auses t he
[003FRIiPHBESEQSoONRaOhe bliRaGAHE ﬂf&%ﬂ@ﬂ&ynﬁlgn Ingf chude any thermal
source/drain region 118 to recrystallize undl ﬁ
procgssthal gayses thy grporpbews tagippreofdhe gase 169 andfon éles;pms/dram region 118
to re0BRARINzE BhdeP the! sA¥E 0 200 retailf 'ﬂfet RELT R s NE m%&ﬁﬁ@eltioﬁ flay{ar 200.
t he present invention may al so include any t
Furthgrgess thetanagal of theseesert| ipvantipe alay adsoiingtdecamydhertiabprocess that
Qsoa@e@&aﬂ aa%@&# At on ke
St S kel R R R B BbER G i 1.
As qxweplawellastwaamsdtmhenmmaam a rapig p:lndmalaamneaaj a ske anneal, a

fl R /or a | aser anneal. [0038]
aﬂhg?gr?+ngp%ogqﬁgkﬁfﬁfg , therein is shown the
[0038} Refetrimgeowfto IF[C(Ea. 3, ﬂle&ﬁﬁ srshoemtheatruahiretoli €1G .St 4/65 Semoval of the

stresmro iZ5H on(?a ?(Z nd?tgoaf a lggv[{gs?stg%xggggtac% 3()2 Notably,

resi stance
the mmemaﬁzaﬂm l@nyZIOOZGDF I®@f2, Eh.ﬁ)eeﬁ refiéfed DERR HRBOM&Horization
i ﬂ% stress memnori zati on Ia ehlzoo can be renoved by
ayer

Var GOLCSENeEHI % G HY2le ERAnG jerbniquie frohgs 4R isotropic etch,
for maﬁﬁléom&‘er eélﬁthl,al of Bk s8X%3 MR rizAhdelaydr M0V A lowPleststiRce contact

b ?E% nqgﬁglzatlon | ayer 200, a | ow r esi st ance
00'88% £an s dseRY Y PrittraidcaRd clibcdiapusiopieally: palbormanrey resistince
cont&t ghed %Ohéﬁgéelhpdﬁbgﬁlahm to forma | ow resistance

cont act spacer 300 adj acent the gate 102. [0039]

[003RIR afRPly: the jowv 1egiglancsspripeispecet 3 Breds toPadaeer3BM the smiser 114,

of FIP 108 én@lfrg &at H@%tr&%taﬁgé?&ﬁ{tac@ it is o?lf tF é'g%i dver ‘h% source/dram
ensure that the | ow resistance. cont

regiond fre By doraring the lavo trsisenelr @intact spegir éeo mwr thBy tﬁempmen g 14, the

1 SRac

ow Fse%)‘igtgiéérév\éf%ﬁﬁﬂ fpta@é? 03%8 j@%ﬁ%@? ttl%ealﬁ%er%&stgg Sgtz%() g% Gonsummg

the spyres/dminsexténeion Jwo rdasih§ feametioncafithe ddw Béaiétahc@mra@n S0a7i thgeby

/ 110 r|n for ion of the
prev%nnﬁ fﬁ esi s g%% e%ngr? 0 %ﬁge Squﬁcee? 5 Whent’i ng
[004§]ukiet apgmphetaleaz@eofahel lcsh @ésistange ﬁénttuhl 8p&RtIBO@LEH Bt Achieved by

ion 110. 0040 oprlate ze of the | ow
depos'eié%% SFaRE oA c‘ion?%ia]&lgg‘“ﬁ%% R Hitha S‘a\%‘ﬂeéﬁl Htickggss that when
anisottepiodlytdtahgd itHfemlsale loeSbssdtaie ot betr 300 AcKicR Y nfanhPhat the
a sufficient thickness that when anisotropically

low éﬁsbggaae ISP, A (GRS PRRWCPISEMS t R cROUECE/Hrat textpaien 1 190 during
form:ltﬁms U8 ReébrdBa R4th tiAinvEdiBn, hOVb esisBhaNEfek? ?fo@ﬁg% A may

es not consune the source/drain extension ring
inclu “bf’r‘%?%t%ml thphblagks decubreguant fown@tmtl qf thedaw iresistanict eontaph3 02.

[0047] ©5ttce tﬁﬁ'ﬂﬁﬁorpgﬂhf‘fbt,v 1@&1&%&9@ g tfcxét s 0 {HaGhH ateﬁ Houit system
material that bl ocks the sub brna of ?h
100 mayfindargp giclpaniag siop tasmoso mrfac§ @@nam]unms enchf zfsrgmtcles,mrgémcs
| act.spacer. 300 in rated .
and ogclﬂr@% %?g%xgsgiit (ﬁ/tf:lalrl]l§ gat%?nﬂai u(%’l eroué'ceé’ldrglfl é?ﬁ?rh gl Slst‘%%glﬂlf c?eanmg
step, pethside os walickbepromnt may baﬂmﬁloyed,ltbhfoﬁﬁ thpelotvi @4iSt8nce contact 302

over %’égg%ﬂa' f0% and/or the source/drain region 118. It is to be understood that the low




¢ *

and oxi des that existed over the gate 102 and the
source/drain region 118. After the cleaning step, a
silicide or salicide process may be enployed to form
the | ow resi stance contact 302 over the gate 102

resigtiibe Ofontabe 36D UhGeidnadt Minf egin@ikctihgBeonlgound tHad fBfins an interface
that the |low 8 resi e conta

A T R (R M e M T
propeffi®fiaCRw RELMERN Fdr $alfos@ndd ilthera8s) $hd Biveredi@dndehitact 302

is thermally stable and provi des uni form el ectri cal
mayiipelgds ‘Pi‘%’éalx?v?‘%ch ap.goltacosy Beelce. For pur poses of

[0043] LSt el RerstoD @ th®W d’lﬁ%h@tcﬁﬂﬁ&hﬁ&ﬁbﬁsc Ladiféns, H(?d/or om13510ns
|nclude materials such as, refractory netals. [0042]

may be made t9 e pigrgsr <t IB6. 1-Aavittoub denaive fporpfthe scope of the present
invdfRgh. fﬁ&%&?{{?ﬁlé thApdbdsd @Qi@;ncﬁﬁgh&Ee ‘Pé&e?sdr% r sty be

made to the process o - Wt out epartl ng
[0043] Rrefartieg sew e FEFS.the pieSehb sengglbhddpin therdeseaparipiity, stress

t her steps.
merp 000 PEARE S AT Mo B BB eo®, N BLEPSI 1y
[0041d FilGB. 46 éemcttcb»sfevapro@xxamalqatsltnoebs limitetirgy hrz gteingtary process flow
chni R adj ectrode, device
for E}%Ofgﬂ?aq%ﬁ é)gag intggra%gICér 1E yyspem ¢ e)(%gi'l | de élﬁgt"ng‘ft ccbnstsrued as
limikingn tlatis anbe applememltMtythprpo@exﬁsdlédIMe hex ronebe hrmted to the

YL R L —

incladue aRE inaltBeledthdt déhe fbﬁﬁﬁl&idjacéhtSlﬁd)tﬁérumﬁtlléfaetﬂodwiewbe in which
he el i ¢hengsbob i A <41 HERES BhieofdEHEr o conrold or

modulEédudesthany izl hpplRk egt 4 edfirsleMe@Rdt afMBdh atlvae e NExemplary
another nulti-electrode device, in which the current

illugtragefsn gmBet vedie we <oBplemesnG| aetaleyile-sepicangdugtor  (CMOS)

conﬁlﬁi{'htfb% dra @M@tsfc%hg&at% W1Efpﬁiilf'f*eﬁahf3gat@}{e1§ln§ ¥ HeRb8re, it is to be
applied at a control electrode of each devi ce. -
undergiepghthat gne pr mgee ofathe oresraed) cirgidd i)’géma“@oﬂ‘rwlde‘?ﬁame&%f‘}d at one
tlméTgﬁ 3l mé?ﬁ‘lhﬁi ewﬁ@ﬁnc&ﬁﬁ] q)g Cs[q?a&at% lndlﬁ&m ' WI@ the&katéd circuit
CMOS configuration wth different gate elg
assemblipha adeerstagetof fabritasiohe understood that one or nore
| r.at i [t
{oog{l R%Eeznﬁﬁﬁg u(i;‘ rl]:‘?(g ‘ﬁé%ﬁ?%llrh IS E“cﬁo%? a&?c%ngEg vPe‘%v Bf ﬁ%%?egmted
circhih systerm#i0vin o ahitialrstage bt inphufacptme ey pabrEn G wnﬂumtother embodiment
of ttﬁfﬁ'gsg% lﬂ\gesﬁﬁlat ?%e Fegate L& 1%}% %te&r??(gd gaﬁg)mﬁgrgle[i %‘om clonventlonal
depesitims pmlngqmomhltmgragﬁy,tdﬁa dtehirggtoaforl anCNFETIidevisy 202rmd a

00 in initi sta of manuf agt ur corda
PR, 9118 B RSPt bt dshatopTpHe e oree NEEE e d0% et the
PFE’IYHeGEE ALRaE bpEath togshat ﬁmeﬁg)%rﬁmg DPeMOY dFREzdrhiR
onventi onal ~deposition, pattern

100% die peEatH gyt sypEneddoninglydes an ﬁpr% BARFP fuppd @ver the
subh@# 1320 The sidkkde ‘#@4’ fn‘&*rm%%e i %Ql@rs%ﬁ;gn@iétcfi‘ @uHsﬁQﬂe %} h Gificon-on-

structure 405. The NFET device 402 and the
mS"éPéQFl abstyg havevep etheaeeenamgheﬁ hase ,not He r@byorfstwﬁ ﬂg ligniting. In
SMe GaR lbegslléﬁlgﬁt (J)fgg%p%%gﬁg%elu-ﬂaﬁ th@ (g%f ?ﬁﬁ)ﬂ of Me%%sttraiﬁ 104 may

systen14 ormed over -
include any material that becomes amorphous upon 1mp1antat10n such as ceramics, silicon,

silicon based composites, plastics, or laminates of various types (organic or inorganic). The




substrate 104. The substrate 104 may include a bul k
sem conductor substrate or a silicon-on- insulator
substrate; however, these exanples are not to be
construed as limting. In accordance with the scope

NFBT gatestop mesenrt foimdeTicbdRntidAE maQRR Sduch @M nlfalst d¥@emiconducting
ate 104 nmpy. .include ,any material that becones

matﬁ%?’ph‘btugla-‘ﬁﬁ(lﬁ? Pﬁlﬁf*%.ﬁf%t(ioawwﬂ%dﬂat%&a Cc¥r FRogition that becomes
am&iphéus@Pon ingildrit#A, based conposites, plastics, or

I ates of various types (organic or inorganic). The
o IES 55, Qo U RS A oL norgant o) The
dieRBitie 0B isSan NHED cRnBEI @] SByPkap SPLERALGE! REET gate dielectric 408
materjals, but may al so irclude any conducti ng

mayichidesiilicop qxdsiepaiiran exynitiide. o nitsideamsiisho wsidgpisrideoxide
I | o FEL

stadkrﬂ? a@ﬁ‘éahtaﬁe Higil'égtlr% 21%?%1]81 538 Yhe lgi%brg] elgﬁhg '\é%%,n{ %h?é’]greater than

Slh‘éfln&‘&g?i r fleweyes if is toghre lNﬁE?FtOQQh thahtdk type@t Hﬁyem’bﬁ‘b()@ffn for the NFET

ga‘a,e %Iﬁ‘ﬁ%lrfc 4(58h gv,eN):tSI qat & q—leelib%% f éﬁmflﬂgg for e¥:am plg; | H1d eNF]gT gate

IT con oXxi Icon oxXynitri 'l con n
d161§¢trlp @O menyi deludé any dtateuxi tli@t p@trats kindurctian h)lfgheﬂarge in the NFET

chag%ezlsﬁlﬁ gt‘{'ﬂeﬁ e[ﬁagep%rc%pgg vol 1s apén Ile? Q r{ﬂ‘%ﬁgjl) tcfe_lgl\{xé e/?xn NFET

sourCle/dmn temtetmorundkbaﬁ b@dortd&atadjahﬁattty@em)}fl“ sie sl A0 for threshold
nfor t he NFET te dielectric 408
vo] ag,e a? dmfe%t %osgsb splcgo &’5rfﬁfnét§ra0tlﬂl¥r s%ﬁlfﬂnga %?FétsNFElTe NFET
sougatdenin ditalstatd12endQsorByludd il NEET aal ifplAaf 4 &, whbdin the NFET
i e in the NFET channel 410

t f h
dev, e%ﬁi ﬁﬁmlg Btfgﬁ’lﬂtﬁgtpgty?f%?a? ol "’r“é applied to the NFET

{00@&“&1 NE@T e E [s fosrsll zﬁl‘jﬂcgﬁtaﬂlé"NFET RSi108. é}gvag%f‘e)gﬁnple the
dj acent the NFET channel 410 for thres

NF‘%“S Plfaﬁﬁre lédl]f‘ifgﬁahlﬁﬁlechF plisesnifile sheqnopxidout evshindtiay thereof,
wh&@8the @&ﬂﬁﬁ@&ime{hﬁ%ﬁt elﬂa%p%lﬁﬁﬁe d%&%éﬁcé%étﬂ F@é&‘mt}( of the NFET

extension 412 may al so i ncl'ude an NFET hal o |
spagey 416.hay@ily, thediclerey | 1@@!}?11:@ apOxides frmg Ioaﬂ‘tthfdsuhﬁttdﬁe 404 and

ovePthb NF%TI'E% Q0 'E@#o@éqforngt% %glhe'%‘r“ %&E@&Qﬁ%qmdﬂ% {hg C?mposmon

formed adj acent the NFET
of thehMFE'NmErer<id § aenre m&rthemelnéetsl S}hqon @itudﬁ sAﬁaerI thQ:NEET spacer 416

is f(ﬁ'hfeﬁ' egleNF%'lé sénﬁgé)dr%l rg§1019 1184549 edng on t h I—Et%ecﬁl step, such as an

ereint conposi ti Osen
NFEﬂéé‘P@ gouret/dthinsielpbatativa styp.oThet NEE'NEllEi'Eer -$Kﬁ&lbﬁﬁes46116bundary of the

.. the di tric,116,, such as oxi de, forps
NE bGP, bR Tl uisplefNeBRo s e the
imphefanomstémaﬂmthedﬂil? BT spabe N6 EsTfoﬁﬁai; Qlie KEBT s&ﬁ@e/&ﬁiﬁ&egibfﬂ&lf% is
spacer more prefera

2
sra T DeisenErEd Goe HiPer Ol AN GF LROeNPIr (s oF PEdo proven
potanﬁalfaavmho@eha&iﬁﬂffsayr ce/drain region 418 is formed

‘@i ﬁ &rpl antation step, such as an NFET deep '
0049, The dppipnintion may B denci trough Bt diqlRaintie f@p@é@wmﬁmﬁ substrate
10408l i tRe NFRTLRHO DS Y s r

418 tdurl ng %Mg . ‘ga&lto g??ggmﬁ%na&% § (%lér%fe o&%lﬂ%d by the

Pfes?‘ﬁem"?'ﬁﬁ*ﬁ’llaalilﬁ“ﬁ"%rﬁ & elegserafmplantatinn NFEﬂl'qtsqo A0 pobiBs |assufﬁclent
enerE? baRsha shﬁﬁzlé}l’tzgo-ge ?@%&g{é\% Al s{ f gl% g’%t% fET galﬁél{:)t?, and/or at

rat eg i cal y engl neer
leascin awﬁeh off 1@ NFIEI'E salrge/drein pegign ﬂbg pragvienflant with a sufficient energy

and/or a sufficient dose to amorphize at least a portion of the NFET gate 406 and/or at least a

10




LS

potential adverse short channel effects. [0049] The

i npl antation may be done through the dielectric 116
formed over the substrate 104 and the NFET gate 406.
Various inplantation techni qgues can be enpl oyed by the

portRin€ S Nfhe | RFENT dodibe/dRANEN:EIon 118 ABRSEN JubRbLAR 24rh@ step to
t echni que nust possess a sufficient energy and/or a

tfané%?/IPF'aP‘é%ﬁa Herseto e A peAte 400and/es 4he NEEF Goousce/drast regiea 418

duribNEEbr@aliBadQf and/or at east a portion of the NFET
source/drain region 418. An inplant with a sufficient

(0030 dihg yntegapted eiFcud sgiem (469 ey ferhse inchda thsrshallove regess | 1@@ shown

in pBari&th Bh@iﬂe)%nﬁéa%lhﬁggxegﬁﬁ éol@4a':fﬂé Qa1Bly Li* §§H(ﬂ:an 19 formed
portion of source/ drain region 4

durigg |8 @jeresich @rth‘ébﬂFE@tSep?et 816.t AafsdedehhEoorthe diselogre b@‘sm the

shalld I’EJE@SS NEEEM&%F th%gges q}li]edé l:}gea FtE Tf & %r Ce/l%{P/ (!leposﬁed stress

region 41 uring recryst I on.
menQTizalgprameidrial bymlllbwhgystoémfdtwd m:iwezftu rtheﬁélFET vleinoel & 19.hBy way

ot QUBMEOUT BT 438, L3 BRI SR LT

nandymetérer rred duri ng an over-etch of the NFET spacer 416

nt fr hed cl osure, herein, the w
o0 s SRRt SR Rerherd SnEREpU hiteyove e 20 fomed,
thersprb&mblyem dxydedfaﬁﬂﬂiotllad)esieb&ﬁtSd wilBiinthe Zadl lo@ed®d €20 @l separate
the b%@al } owi.n t o_be For med cl oiler to. the NFET channe

S mgRo on RSBl BIC -t drownihr myfiriat that @akesgipdhs, sypstrate
104f Bi@esbsitiag an 96PE NInPbetRbBRUbe FHAEW raQUL 06O the RAROARBL Snd the
[ 0051] It has been discovered by the present inventors
stressyem¢rzations Rxen . delamingtian of the” strspsymgmorigatign layer 200 can be

prev@ﬁte(ﬁer ably an oxide filmshould be deposited within

shal |l ow recess 120 to separate the stress
1005% r%éflitlfa%lly@ﬁle ligsaspied cigeuitgysten ¢PO BicludpsomP FIHE gata the} foaned over

the LubakatfRELS THP pEBe r?%féb@t()rrﬁ e #fifed BY cgt‘?\%gécl)or\%ﬂ tﬂ-%teeﬁgls, such as

oxide film betweern the OW recess
metajs (95 t semeondgting mohterfads, bat rrees/saln@ roelideaeio rohdugng AGQrial or

=T M) tﬂtn X | zation | ayer 200 can
comg ' rte%tebht e(f'9 Bﬁ’gﬁ lggglgﬁ?l onaol y, the integrated
[0058] B@lswvvt ths}Pi?EErgawO{)Zm inel Riigsgxe BEESrgae, 4Ritbdior tedPFET gate
r strat 0 The .PFET . gat may. be .
aiofUf a2 PR Sl i By oot P e el 422 may
inchglersitzon dxidé,i silgomak wiitidé, S;hcbmmtlﬁﬂty aallison bxdb/bEedeoile stack or
i on that becones

.conduct j n terial or
o mgR SRR T Tt aft BeERE Tl 0B ik & piee pan sion
oxidgat Howalr,iisisao BERddgassl t‘ﬁht&h@@fpé lof nfhbefial SAcOR MY RINET gate

PFET ate di eI ectric 422 is PFET channel 424. Iy
diclSgizy 498 1664 Hpited t%th%alww&?xag%@ i exasonls.itee REBT gaig diclectric 422

may! 1ii‘c9ﬁdé%y$hdtér&@ PhaP¥drfs iRbubtidnQT aRMFYs tik 'tlg:ePFlﬁ' &Haﬁ&‘i‘ 424 when
nitride, a silicon oxide/nitride/oXxl de stack

an apprgppriae Wlepeistapplicdriather TEAT gite €0. Af HETﬁaw:ﬁ@ram eXtBﬂSlOn 426
can B¢ @Rl TGRS BRET VRIME SeR) %egﬂaﬁﬁvcﬁ[agé Gflstment purposes

and/or for counteracting short channel effects. The PFET source/drain extension 426 may

optionally include a PFET halo implant 428, wherein the PFET device 404 is implanted with

an n-type halo implant.
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oxi de). However, it is to be understood that the type
of material chosen for the PFET gate dielectric 422
is not limted to the above exanples; for exanple, the
PFET gate dielectric 422 nmay include any materi al

[00544; 24; aﬁgfr Rpdcer 400N 63k 2@hcedt FRITYE dabt dd0e ) tﬁgy tsﬂim@he, the

en an appropriate voltage is applie . he
PFEBEgPRogi 38 pacierably inmpydes seror et oo el oneagtEntion fercof,
whed?&n E@J&ﬁl@oﬁ%r@&g% (fef}é:ﬁdg E}%ﬁ hbanned etélgsdelefcg(rit)t b tﬁépf’lij”ﬁ spacer

vol tage adj ustnment purposes and/or for counteracting
4305 hippicall ndhméiclceifif d &b, ssuchTprearPrede, Jomscwetihaisnbsented Vg iaog over

. . T . 408,
S A T S
PFHT- tppper 438 wotenpélembly iftduddOdion AEBET Adfpadier PRIBD spaer 430 is
' t.the. PEET.gate 420, B . of exampl e
torp L TYRER o REE il 00 L O i PR R it B IR o prer
deeppdurdediirain sinplatativnckdpde or a conbi nation t hereof,

ei.n_t he.conposition,chosen depend on the
0031358 o DESORE S Py R S FBRERC T RG4Syt s
104 Tandi thal HRET gdue 4200.elvegibis conbdftjonslahplagatin @dtindifies fwetinown

..over the substrate 104 and over . the PFEI gate 420
Wit e o 6T | DRI L e TP RS dOLRORO. T GG, t tidosen
impCAFOS kdchEGueddan phRessPHTi SHR e Qg S/ QN Rifdi@f @bab Yimorphize

includes silicon nitride. After the PFET spacer 430 is

at least, arpgrtion opteP i pate fa andion & Jpasha aesionp oty RERIT pRpreg/irain
regibAMANt ati on step, such as a PFET deep source/drain

I mpl antation step. [0055] The inplantation may be done
[0036) Redigring pwv @i‘g St Pewim s ghews hsdtmcae of FEGstBBerrdgpesition of

the %Qéslsarﬁé’m&ﬁ%ﬁ&l:%exg%@ %Qab1¥QEé QUFTC QLENEI QA FIG, 4, formed

_inmplantation techni ques wel nown wthin the art can
adjﬁ?@mé‘mﬁﬁ@%ﬁm@y‘o@ h@ hﬂe@méﬁ-nﬂéﬁtlpmﬂy, the PFEX asprien43Q, kEFIG.
* S E I RE PEEP MG S0 O BMEN ANCAERE WAL the NFET spacer
416anmd theHIFEd spader #¥hsn ba rgurveil bp vaious hetaPleETchieg techh@es, such as

parti on of t.he. PEET sourcel.drain.
an SO < o° Tty "R E o Rl fiO o EGERH L Refayey o
presshioiwmerttioe, stta midimng, efmdveGthedNBET a@pacehe p 06 béfoanplademehhef the
stress. menorization |ayer 200. Notably, t NFET
stee ARG ogsf 3ph a0 Pt gremeiio et A0 Rkt e closer
to tlﬂé)ﬁlFE’ﬁ?gatbe«ﬁlﬂi c’frﬂl’fﬁ?/ BﬂTETﬁc(ﬂﬁiadeil an@! |Ityt;]astl:l&&1 Bfsbolesqdasethe present
. 430, of FIG 4, forned adjacent the PFET gate 420 nma
invegfy SiAGe ot Proximiet] hereyapsmorgdoeyer 298&1:_ Nt 406
and 3RE NIFIBT dRfak] SP@EBProdROthE e AR A BSTOY BRE Mbsy BEAsRY S0 the NFET
sui tabl e etching techn|§ues, such as an isotropic
devige AR dyrdng psulpranent aokfel Kep- cOHWEAt fodiaroxmity 4 the NFET channel
410TBIOEAR il A AGANLAY S0 hE be ALRBEA o | VL Mo grox%itf‘ stress
m ni mum renoves the NFET spacer 416 before placenent
mergfrizatien layary ess nmenori zation | ayer 200, so that the

o€ ' [ . . CJ r

0087 SRR PGl RO AT <R AR RS oy 7 200 e
ovehtbe RFBT sicave4 ¥ ithy tot Heamngderateedthat the stress memorization layer 200 need
not be formed over the PFET device 404. For example, a masking layer can be formed over

the PFET device 404, thereby blocking the formation of the stress memorization layer 200
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inventors that the closer proximty of the stress
menorization |ayer 200 to the NFET gate 406 and the
NFET channel 410 inproves the effectiveness of the
stress transfer to the NFET device 402 during a

oveﬁtullamu*aﬁmcamea,lr thed P onPMIT thel 8dss bRmlotiSatidh QxsteP20/ fdred over
e NFET channel 410, the stress nenorization |ayer

the EE)%T ﬁ’ﬁ‘ﬁ‘/c"kf*@lc%‘ﬂ&‘lg@ﬂqu&y%h&gcl ose proximty stress

(0058 TR bbb edah @ WwitiaMR scodcQFIHd prididnh AlERichNB1e RcBE &dmorization layer
enbodi nent depicts the stress nenorization |ayer 200

200y udg ey mptprial tatfrapsserr i uzt(g:zpnt ptress to thg NF&T gate 406 and/or
the MPHET8LQ98ralNLioh Beg §ﬁr§r%|5:|ﬁe ORLR ARtk Abn! ANEN. iﬁaﬂexaﬁgfi the
not be fornmed over the ET device 404. For exanple, a
stregpeBRMOrization layer 24A niny inelndrewl tepsiler stregsad layPETFuthemaase, 405, to be
I f
undbrSEOE AL Do I0f At B Blrklle) peh Gy PbGEC 0w rjes, pressure,
tempyrattitee REpomien reasfant Imatesipisesars! tmokpess.zamni k@rradlitaseelrto 20@lulate the

streIso&ﬂﬁg Y F%ﬁ%té{é%fonzabogor aﬁ%)éﬁoﬁ tnfﬁc%gfagynﬂ at{%ﬁethe stress

merpmesmu Iayth@ﬁtmwnnclum siticomsgtrine fayer deposicad Hyaq/glasma’zamnced
chechlv or&'é e.any materlal that transfers its inherent
U ER0, POTIOMGERESyat e 406 and/or  the NFET

{00399 Wiftee ﬂetroautmn bEGE Qfesd hentbritativg 1hyee 2604, e KEndik nmps isztfomied to

e G AGUER PlreFim S EQLah DRy R ins e o ie 400

. andfot the NHET sb&rce/dﬁlﬁﬁregibﬂ ags.t RAér sandling tHeddess Qﬁendﬁﬂ&ﬁintlhﬁaﬁ 200,
reactant flow rates ress

eacl'tpg\{{.gg%tg{eit I,géte 4@@ tb%WEFT changgk 4] Qrandigr the II\EI‘ so&m/dram region 418

can bBdEKARSISas ckRBitAL t1RHh ML Bt o PR Iﬁ&ﬁortl:ﬂ@lon ﬁter E8Rir physical
within the stress nenorization | ayer 200.

propegiishr e Bpen pifestad byithoiirephiaersprization layerAo)- zlatrueesﬁnmlwb«? NFET

gatezﬂﬁ RRYNFIRE chgﬁelaM%' Adf? %@WET%UJC%&EH F@%Siltiﬁexq%b}éxlﬂblt a
| asma enhanced chem cal vapor deposition process.

feﬂs[leé)‘—%?edmﬁw dep03| tion of the stress nenorization

[00(%0‘;111 [rgrg nt %hhl&e? pstlle§s R RS t@nsfde” B{/‘ Sinﬁéalmg the

t ess n]MAt he stress menori zatl on
iﬂte%@dl gitauitt mteNFEWO guitle a406npeazrtdrleo suffifientNF High enough to cause
r on 418. Aft eal hng fhe
recrﬁeﬁflga?glg to? grﬁoTpggus FS%BIE)S (e gEaC e t? Q{P cieg'cnﬁfg(g?n FIG. 4)
locatddeviNEERe NFéfgate 406 @ndlodheN Fﬂiﬂ‘esohiEEﬂ[raﬁomgme/MS allhe stress from

[ 418 d
e [ Bipd e Bl G0 CEGLLRRE ST ShET R 408 wpqgcpe et
souﬂab}’ﬁ&imﬁgmn PIOMATuEh G rédystallbedon afdesict ed by the stress
For exanple, the NFET

tion_ |layer 200). e
[093}85% ngre-be Limiieh & a1 ppraeer Sheomn donpresent yFrierp gFlé‘?"ﬁ that
durih® mm;:%l&e REYrpRSEN RbibnPlocdteNwithi 1 NESB gsle a@é W{dor the NFET
[ 0060 resent invention achi eves stres

SOUfﬁ%fﬁ*@rq zegtqnoﬁlgt arg espryptallgeda pedes |4 fgldt ?feStrqSﬁtl%b‘P%ﬁ By the stress
men@drfz%’dﬂ la§e¥ 38 AR F Brd@s hﬁﬁ&%rtﬁ’tﬂf@ Srdthk fnghfz{?ﬁ)ﬁ Yayer 200 is

| enou t o cause recrysta ifzat1 on of anor ous
behwg it@ paysg egtoms of dles NBET Igate idfip budiosthe O Eaessunceﬁ@@m tegion 418

to alll:é:n%r c@stalllze with a tensile stressed lattice.
[0062] The stress transferred by the stress memorization layer 200 into the NFET gate 406

and/or the NFET source/drain region 418 improves the carrier mobility of the integrated
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¢ @

| ocated within the NFET gate 406 and/or the NFET
source/drain region 418. The stress from the stress
menori zation | ayer 200 can be retained within the NFET
gate 406 and/or the NFET source/drain region 418
mrdilhrsgét&ﬁ 4obe THRCast FobilEALE o ARReRd. CL{CQ@@jlélterNQﬁ)O lS improved

to be limted to any particular theory
becb‘l‘sésfé‘ﬁtfef“ﬁ%té]rlf?“éfjr §tresegd eqgionshelt theg (NEETg catp 81 F"HHOT lhr‘e NFET

souRIRERA Wigior Q98 GRifick QAL St th NFETCcHIRET 498! 818§ improving
and/ or the NFET source/drain region 418 are

carfi@@papdit®l | i zed under a field of stress induced by the

[00§j]r1?§;5t0 bml:slt(ﬁ)ﬁtﬂ'ia? thelaAY&I 012’(99 {)reg-f!}l? vk npa.fg 1?(25&%3:1%)/ thermal

I nduced by the stress nenorization |ayer
progrst ithaeehusss Baugeorphes aeginss of thh NINHEBagat® 408or the NFET
r I
souf A et M) R e yd BT, o I8 e aess
membmzagon ysr 200arsitbemed, ldya a.nhalsnf tesggesepnoyanian imay also include
s 4500 ARk DS TR 008, o 0BT oy e
impidntdtion stapt &gFIaL eld Ai&xmmwl 1tlusnyasbmsmtma08meér heay archidera rapid
thqrnrfgg”i Y of. thelnt@gﬁftedcrcu stem40|s
HIRhPE A SHELHNER & P55 LA B AEEEG T egi ons
[0064] Ret@riNEhdwgdt BG4 GH t}&ﬂﬁi @y stohe INEETructeRUsfCRIGIrsahffer selective

ion 418 i nduce stre in t FET cha el 410,
"emPH% @nﬂb‘e SHB%\?F‘H@“Z&B%'} a}yé“r z{lfglﬂ?‘i "’{h‘?r q‘ j lgwy gysistance
contaet mdem&mp dhd Siaks ﬁlaﬁo@&ﬁ@@lay&fzmh@f GESs, er&ts bbalvleﬂlbk/&ﬂ The

i ncl ude any thermal process that causes the

Stfeéﬁm?ra?f&agmr @@ﬁr@ﬁg cyF barrROYgdLY VEHPY SHP asieling tephmdquempsych as

an ROIHRELEE AbN et BIONAALSclBvd BF S itRkd néRioHREBh 14,R€200, 2 low
stress of, and retain the stress of, the stress

resigfapRsrGoREET WAcking Blm pmpbe Benositds meffesncd and cighed aimsetror-theﬁély, to
forth 'aff N (bR

orRGBSERT b MENARD. SRl BER RAE ANy, adiont
it iglogrindernsiopd diati hedod uesistance hentadt bisicking didh gan bt ejshed to form a

[ [ I

PFI?I‘n &wu ﬁglsgﬁ? a&é)?xgga aXerr rrél(a)l4 %ﬁ%ﬁ%&ltﬁé’]ﬁFEf :égte qﬂ{)}ng t]ilmxr resistance
confaca¥ ib degred onadhe leilbliomcealrdlms@oraékﬁﬂe aﬁlitho{@ﬂlﬁﬁ]shown the low
res1§ I}c% C Ill,ltr% b c‘@lﬁﬁélrﬁlg%?e{q@}n t ov e %[reuct%r g\rlr\ﬁloa\t/ e no]t mteﬂlq,]nt to posses
thekiW&SBtaiml’mﬁﬂathaDEOH | ayer 200 and after formation of

oo S FENRETER 550ohe g bl B eI S e

NFE €pac&lq1656F FIBIMid &ittule @iht HRYSK retiin6asbriRR: 302D msi fétyned over
vari ous SU|tabIe et ching techni ques, such as

the NEEHT rSBH'CE/ Bikgion 4l 8.eB% 1g the NEET lowgesistange c?rﬁg:t spacer 602

larget has She"RFPT kgRLd DR, HRYETET2RG refisthRW cohast 5?5&9 @62 prevents the
contact blocking filmcan be deErgSI ted, patterned

loweleaiFfarFeaionisst & frem| dopsumipg theoNREE romegfdrain pitension 412 during
F
fongi%%fn%zg%qs\w 9&%&@8& coiIPd@Fﬁz £0¢ 99}&%{3?% e%%ﬁ rNh agd %ﬁdi‘shomng

i tional 1s’to e un
of thoWFEE spercedrm @@msmtfllbl dbk PRET flow msmmnceb@nmcc FIEGGIT @4 also

nech 01 P1ar EF R QL FEFLSLANER SPRIAC BRAGEE iBPhe tow resistance

contact 302 is only formed over the PFET source/drain region 432.
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contact 302 is desired over the PFET source/drain
regi on 432. Al though not shown, the | ow resistance
contact blocking filmcan remain intact over
structures that are not neant to posses the |ow

[00661STH! BPeBrise -6t 1R AFFET RA0RListhtcalhMet %Ek[% r BELD ‘t%\’\!ichieved
b a

resi stance contact spacer 602 needs to rger t
by depesiting-thy laygesistangg gontast bioeigng Zﬁlmt\@ffemsmfﬁeemthhlpktteh%that when

amslo@%)ﬁﬁﬁ) QRA G GANhARFES 0w é%ls%l cdrI ke @Kﬁéﬁﬁ a manner

source/drain region 41 ormn
thaly {88 flasy spsisEnevenisct 3@pdase moemsumeaﬂg@ﬁ&m amrctel‘dealmléﬁ'énsmn 412

6, T t 02
durglrggf\%gfriﬁtiégrt %&{hﬁ n’élﬁ etél!E %pglj’ogﬁétg tg%tggc ttﬁ%%‘%@? IOSpI%SClS ance contact
spagst 08 repm e tahlsexmﬁﬁm dposyiey thedpw resataru:sucomamlﬂocdtufgu ﬁi@l with a
sufé&éﬂ%&k%@ss%at twrl]xen Lll%gv trrbgllsgal? &&Cg it fﬁ{}?ﬁ;‘ﬁ Eggﬁ]lovsf ﬁ:éls ontact

preventing J unc e an
spagn 0P4 &Y gickak mm&rehm |t1(ﬂ104r]r2s15t5|ﬂtte chithct 30D dodsamt Sdndi€the PFET

act s needs to be larger than the
Sou% sexé%glron%ggg %% to ensure that the | ow

[006 - dn Sicemdz&lce oart gt maéh&ohs thenloy teistmek eM@ict t@kREERIm may

ur ce/ ion 43 0066] The appr opri ate
inclgde aé“yd?a L%ﬁﬁg%kﬁg\ww@ﬂ%% BRI S low sesesianceemtach 302.
[00683 /ehiféntiaclon BY tHISWOIST 1dw Gestshificd BMtEL SHREANELARORE FFET low
bl ocking filmwith a sufficient thickness that when

TGS‘%fﬁ‘?‘?&&P'?t%fd.SE%qu O04e therpigeted cspyisyetsa 440ETRY wiWergo a cleaning step

to rérﬁﬁﬁesilﬁﬂ&ecoﬁﬁmlﬁﬁfs SRAGE E)a[@igl%s 'dﬂga%% Rn@ oRRBNGAt ex‘isjge%t over the
the | ow resi stance cont act does not consune

NERFsiestitr sy HFRT nsouseedrnin @?guzmzw dbe iFFGTY gatere2f @tnd “the PRET
soudddiadd aR@ ¥32.t DG ARRY ngﬁdlﬁ%gteﬁ' £&i1 fdet é}esall:?g E‘J péoc\é’ss may be

resi stance contact spacer can e achi
emplesisd <P t forgy thhdow aesistanst soatage3Wontracthe mm |gmtg 40.61 the NFET
lx%/ggnar SHii G e t n _ani.sotro.
Netched Pt for nllv‘lseefglltETt %}E—e% I%\?\{O% glg T EAndagdinyegon 632" s to
be understerd Bashé }wsngmktala:e rmamtaefsoz may indhelelaoywcsmgaitiiganmpound that

ont: t PFET ,source/ drai :
o e B R b B R 0 o P Spleind grovides
unifod feldctmieal mpmﬁ%omﬂhtlh@ feﬁlWalﬁceSi FbA PGP N aifthstration, the low
erial that bl ocks

res‘%]nézg U t%é(%@# ey 1[1%1}1%{0 t8ﬂggfua >F/?§ r?%%t% gelsance cont act

[0063D 2. is th BO@BHler&bbdthaf @ HIGALiP BT @fodifititWsELddi@Ms, and/or omissions
resi s(g anc cont act sgacer 602 and the PFET | ow

may, Reomaden b BrKesaar IBSckp voieut Someria Eup ook oidt present

inveRt&d. EFOr4RANPBYhe! PHBEN thad ik RRHHAE, BHEP or bdef SGRY Additionally,
surface contam nants, such as partl cl és, organi cs an(j)

stepy, gy BE Prfparcd 15 %Wéalt@iﬁé?rd@rh’ethownbpa@ag &ron0tbe sqope of\fEPresent
mvegg&{ ce/drain region 418, the PFET gate 420 and the
source/drain region 432. After the cleaning
W”'@l Bsfeﬂ‘alggiow teifdie. Brthesan iscihden pfowedsrtmiyn bregratahticya dystem
r t Nt act 2 Quer ;i he
700 58 ety LSRR JO0TE pEPRIASE wil an Bbh R Mo grosen
mvegmne TRGn@gfed rCIrb&lesﬁEElW(ﬁhncluﬁsquMMmg agarmnd a&pade‘f formed
i St ance co| ta

e OB A RSB S SR 3

source/drain region defined by the spacer in a block 704; removing the spacer in a block 706;

depositing a stress memorization layer over the integrated circuit system in a block 708; and
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fornms an interface between itself and the substrate

104 that is thermally stable and provides uniform

el ectrical properties with | ow resistance. For

purposes of illustration, the |ow resistance contact
trar3 @2 EpYsticfCdil theFRESR el 0%i7Ridm 23R8 to the bitaedDthY sdBLcAlrSin region
. %gog%h It is to be understood that a plurality of
Aok at i ons, additions, and/or onissions may be
[00TE de hisObdeh 1iREREQS thaPlhe FIr&Sat ifhvéhtivh tthQUlas ARRREuk R€pects. One

fromthe scope of the present invention. For exanple,
such gepef;is thal e prgpentripypien resmayes p gplsrsideyill spaser befergsispositing a
streA0gbhb@ABbA ¥im, (REERSInFRKiREHP e REB dr b & égﬁneﬁwﬁﬂgquaﬂsfer

order w thout departing fromthe scope o{ t he present
annggh {-the clppnel|ofe apsisterf erri ng now to FIG 7, therein is
003 AWM t1Rr i f i ; LI Sk&m
O GPLRr ERtt i AR Pl A S B bt SPEbor duc o
the glescorereméts ofii sthesamemptiotionfayer dfring hetrpss @sesfer anneal.

i ] . [ LL.Cui ystem 700 .incl udes
0 e b bR Bl i berB T S P el o ana
serviggs athp| bigterigad 2trengle of orediang: ansts, mpinglifyith atystamsr pil ZeSreasing

te and a source/drain region defined by the
‘w“ﬁgg%%? in a block 704; renoving the spacer in a block
{00740 8 heseded osthdri vabpable sk e &SoNBePrdsemt ihaamtibia ¥eise@ieetly filtther the

ted circyit stemin a block 708; and 15
Hm%&%ﬁg%gFPgﬁﬁt%mg??%ﬁén??g%?khe stress menorization
[0075q s, itthat heengidicevaaditthitBe Bugf€&Y dicait Bysk@9bOBe plefer@invention
£ bbock 710. %ﬁfgéj It has been discovered that the

"hiEs SRRy ATOf it 0 KAEY ™ e BRI€ [2fdp seluionsofapabiijieh and
funcis e Clspdcss foh%hhﬁbﬁgﬂfaﬁ-&?@ﬁobﬁlﬁyﬁﬂﬂﬁ@&er QIRYE S 98kRtor. The
spacer bhetfore depositing a stress

i dewal | : _ _ _
fesufﬂé‘ﬁol?ff)%eéiﬁs ot Gonfreuretns iy SiaEhiEvviaY. ore-effeetive enepemicated,
highlly SdrRRSaniBIREGZALIOR pRRRheH bydaRga |

of a transistor. &fO?f] Anqtheryas%gcgf%gwﬁﬁgﬁggggafamjme
thusrgqdily spitsdofer effieipnify wni agsondveicallyanamifacsiring integmisi sirorit package
devidsie to the close proximty of a stress nenorization
la&ﬁ% during a stress transfer anneal. [0073] Yet
[0074h ¥ Hilsrthe inpentipa has espdescribdd inlvenjpnae vtithi mspecitic best immde, it is
to bl Rbierk S services .the historica
o bf Wlefhibod Bt by sRUBRAE, p@RarPEl 1hE SBufelfs Wil 3§ Bt to
thost nlgHedini thy art ge tiglgrofaiceforegAI0F dpsciingse Aodrditdl@rit is intended to

e MRS BRI Sif S0 FES BT B PR e

inclutied teldires e |All fnafetd hitldisgore istt foah Hegem oflkBSAY &1 8@ dcbihpanying
f the present invention

the integrated circuit systemo [

iR ST SR EE AU 60 UiETHER ERDIBr BmSARAGA and
unavai |l abl e sol utions, capabilities, and functiona
aspects for enhancing carrier nmobility within the
channel of a transistor. The resulting processes and
configurations are straightforward, cost-effective,
unconpl i cat ed,
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highly versatile and effective, can be inplenented by
adapting known technol ogies, and are thus readily

suited for efficiently and econom cally manufacturing
integrated circuit package devices. [0076] Wile the

Whhtﬁyelai&rieems:has been descri bed in conjunction with a

qul best tg%d is to.be understood that many
al t'er natiyygsm gircrq!tgéﬁt?rgﬁgmp% variations will be

ap@wmhga@ateaﬂmqlss@aéaﬁfddn@&iovdaatsh&uawet In light of the
af oregoi.ng description. Accordingly Is intended to

orPHENISE 1 Rt Ao Wrorahieobe SHaahd Pé‘é.‘%fF‘“diifém rggign defined by
vari ati gaspacsfi ch fall within the scope of the

i ncl uded cFal ns. All matters hithertofore set forth

he FEROVIRE the FRSGR: i n t he acconpanying drawings are to

be dbwsﬁfng heled nieHmﬁEatioh'légéf 6@? {h\é‘?nt%’cgte@ Qi %& ﬁlnzgu:l

sense is claine . Integrated circuit
syé@éﬁ?‘t’@&p@r |S§¢Sﬁgﬁ'0mpﬂlsv8tmsﬁgm’amgw@oradwea toptheegate and the

formed gygley pegﬁ;]rate perform ng an inplant that
anor phi zes ecﬁae gate and a source/drain region defined

by 5 thfe SRAGES clafifIRY LR | BfeRCEr . depositing a

stress nmenori zation | ayer over the i nt egrated circuit
syéﬂaééif?mamdhe tStraaﬁsfremrﬂlngstlasssmee@ﬂzaﬁmmawhetcsttheegste and the

menor ' Z?D&ubé%girz!@ﬁ gon 1S<'t1 J:]ss a&%%l?nﬁqﬂe xdl'iegﬁate c(:)ul"é:[l Isys e al n

regl on emas C

wher ei ny sé/@t’énl"fﬁfa? far{ﬂegl {‘ Blrﬁtl %%%lfrom t he st ress

menor i zat| gate and the source/drain
r eglamfemnglthﬁeSesanfnﬁal thmgstrtatsemenioeg&tmheﬁyﬁi toc thiet gate and the

system stem as. cl ai d.n claiml rein: .
Y anet i sy UEbF Bl Rl PHidiPy Jhe' lenat Tt eaiv
| ayer ta:giohe gate and the 15 source/drain region

i ncludes recrystallizing the gate and the source/drain
redi on. THe sydibe as ylaingshiaslaibh dimiieddid: n ¢l ai m 1 wher ei n:

rem)v ows the stress nenorization

he S
%?0‘?% PRUAE SR Wg.lﬂ © SPERMPPPZEHRRET (Bfinde Sin within a

| nt egr attafndt bf el idicggyed @tuit dtdm. The system as cl ai ned
inclaiml further conprising: renmpoving the stress

NMENDI i Z@lkd Yitehay Slkindiih elaiiRi RirtleN@nigiRingt I €ss | nduced
within.a . channel by the stre?ls menori zation | aye
removing the stress mernonzatlon layer while maintaing the stress mduced within a

channel by the stress memorization layer.

6. An integrated circuit system comprising:

providing a substrate with an NFET device and a PFET device;

forming an NFET spacer adjacent an NFET gate of the NFET device;

performing an implant that amorphizes the NFET gate and an NFET source/drain
region adjacent the NFET spacer;

removing the NFET spacer;

depositing a stress memorization layer over the integrated circuit system; and

transferring a stress from the stress memorization layer to the NFET gate and the

NFET source/drain region.
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6. An integrated circuit system conprising: providing

a substrate with an NFET device and a PFET device; 25

form ng an NFET spacer adjacent an NFET gate of the

NFET devi ce; perform ng an inplant that anorphizes the

NFET gatre: seeman ciimkel is oMk 8Mdkatild T egi on adj acent

the NFET spacer; renpving the NFET spacer; depositing
gf’l?oég@g ?%‘é‘?’i“@‘hzai“ﬁ? &YCH Y t}thw@tqgfﬂ‘%?lﬁluédyﬂem inlcudes

CI r cui td@)ﬁghﬁgqteaggsgggsw@?éf erring a stress fromthe
stress nmenorization |ayer to the NFET gate and the

NFET SOUkeSAWihak Blaln@iifBlaid € wherefl€ System as cl ai nmed

in claim®6 wherein: depositing the stress nenorization

| affeRosipe the Hiss memgizetian layer eYar thesiptogetsd fircaiidagem includes
deposi t idpdsifing &R %ir&s@ RS SR lg?e\‘ ®ler tRe PHRE dSUSE S0 Bhoving
clainmed in claim6 wherein: epositing the stress

nmenor i Z&belers tragstarring therstresse |ntegrated circuit system
includes depositing the stress nenorization |ayer

ovér t hEheppemaagipmedamalainefudeity: it before

tr agsbiehg iHaGutd te g'fof'lgaﬁﬁm lader J ﬁrssdyﬁétt EELES SN J I]i:Qc:er

claim6 wherein: deposit e stress nenorizatio

| aygr 0@%§teiﬁfa§ @l’éin{eﬁ@&@’m Q%Jr{hglecolhllﬁnﬁ;gm pacer 10 10.
The systemas clained in claim6 f npri si ng:

f ofuring #h NREE Bovwe/deaar axtamsrpnemdemsNaﬁTamb anplhiEEbBtween the
hal o  npk e in region and
an NFET c a%or#g d@’%ﬁgegﬁ%ra%d%g%}“ oyvgr%lgégé(?ance cont act

ov farmirigea NﬁETesg;ainee aondact loeeNRE NI gate /add ahan NFEEgioorte/drain
15 11. £ O'hnt egrated circuit systemconprising:. a

substrate I'ncluding a source/drain region defined by a
SPRLer; 4 te er Ee substrate; a gate dielectric
betvveen t egg?a demézﬁlas}fs & U s&smgte a recrystallized

I egsubstrate trhludmigtaeogact/&amdgmin&efhmdbge/spbrcad n region;
and 2129, 8 cehag * exhi biting the characteristics of
st F BUE OV MG 04PN, 12. The systemas claimed in

cl apare thel]acwaeeme&; tht: @aeamb&% gadseatencl udes a bul k
sem condyct or substh e or EI i con-an-insul at or
a recrysta 1ze region within the gate andt e source/drain region; and

a channel exhibiting the characteristics of stress memorization.

12. The system as claimed in claim 11 wherein:
the substrate includes a bulk semiconductor substrate or a silicon-on-insulator

substrate.

13. The system as claimed in claim 11 wherein:

the channel includes a compressively stressed channel.

14. The system as claimed in claim 11 wherein:

the channel includes a tensile stressed channel.

15.  The system as claimed in claim 11 further comprising:

a low resistance contact formed over the gate and the source/drain region.

16. The system as claimed in claim 11 wherein:

the channel includes an NFET channel formed within a CMOS device.
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substrate. 13. The systemas clainmed in claim1l
wherei n: 25 the channel includes a conpressively

stressed channel. 14. The systemas clained in claim

11 wherein: the channel includes a tensile stressed
chamnel Thd&ystehhe chiBddamchsm Gk aihe®th: 1 n cl ai m 11 furt her
conprising.. a | ow resi.stance contact forned over. the

gat SRR RS B ey B e By fggh e Sgaf%@.falﬂrﬁ%%l%g@%?ﬁs stress
as cl ai paBinithe bhaiem 11 wherei n: the channel includes

an NFET channel fornmed within a CMOS device. 18 17.
ThegsysTRRy@Rmcds 2laifRéll ih Rlagh al Whidinvherei n: the
recQ%éﬁalleed region within the gate and the

sothcuPir pclpdeg 2 halloWdE©Es stress within the

chapnel ., 18. The systemas clainmed in claim 11

V\,hip'ei nThe systemens slaaedrncim AL FHGEE: 5 shal | ow r ecess.

19 thel BRan®NS tAIBIAS the | SalReribiibs CdRIsRsd InWhSEAliSn dub€to a close
channel exhibits the characteristics of stress

nenor i z BOKEHYEsstermprigptEadayshr oxi mity stress
menorization |layer, 20. The systemas clained in claim

11 2Pur t g syetsme cimgghin clpgn 41 SIS ext ensi on

ang saurb@diQinl ARhABK arddh HallLinSuPS 1 Ak Qubstrakd
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