| NTEGRATED CI RCUI T SYSTEM EMPLOYI NG STRESS- ENG NEERED SPACERS

CROSS- REFERENCE TO RELATED APPLI CATION(S) [0001] This is a
continuation-in-part of co-pending H S. Patent Application serial nunber t
1/61 1126 filed Decenber 14, 2006. [0002] The present application contains
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11/611,126. The related application is assigned to Chartered Sem conduct or
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present invention relates generally to integrated circuits, and nore
particularly to an integrated circuit system enpl oyi ng stress-engi neered
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por t abligooysitss B AY6hSnuaRbhM-BhS of CQURUHEISU. tPGtent NBULAIRsctial Gnbs MaY
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[0002] The present application contains subject matter related to co-pending U.S. Patent
Application No. 11/611,126. The related application is assigned to Chartered Semiconductor
Manufacturing Ltd.
[0003] The present application contains subject matter related to co-pending U.S. Patent
Application No. 11/618,453. The related application is assigned to Chartered Semiconductor

Manufacturing Ltd. and International Business Machines Corporation.

TECHNICAL FIELD

[0004] The present invention relates generally to integrated circuits, and more particularly to

an integrated circuit system employing stress-engineered spacers.

BACKGROUND ART

[0005] Integrated circuits find application in many of today’s consumer electronics, such as
cell phones, video cameras, portable music players, printers, computers, etc. Integrated
circuits may include a combination of active devices, passive devices and their
interconnections.

[0006] Active devices, such as a metal-oxide-semiconductor field-effect transistor
(MOSFET), generally include a semiconductor substrate, having a source, a drain, and a
channel located between the source and drain. A gate stack composed of a conductive
material (i.e. - a gate) and an oxide layer (i.e. - a gate oxide) are typically located directly
above the channel. During operation, an inversion layer forms a conducting bridge or
“channel” between the source and drain when a voltage is applied to the gate. Both p-
channel and n-channel MOSFET technologies are available and can be combined on a single

substrate in one technology, called complementary-metal-oxide-semiconductor or CMOS.



100061 Active devices, such as a netal - oxi de-sem conductor field-effect
transi stor (MOSFET), generally include a sem conductor substrate, having a
source, a drain, and a channel |ocated between the source and drain. A gate
stack conposed of a conductive material (i.e. gate) and an oxide |ayer
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greater urgency to the critical necessity that answers be found to these problems.



100121 The present invention provides an integrated circuit system

i ncluding: providing a substrate including a first region with a first

devi ce and a second device and a second region with a resistance device;
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third spacer adjacent the second spacer of the first device and the second device from the

stress inducing layer.

[0013] Certain embodiments of the invention have other advantages in addition to or in place
of those mentioned above. The advantages will become apparent to those skilled in the art
from a reading of the following detailed description when taken with reference to the

accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0014] 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

[0015] FIG. 2 is the structure of FIG. 1 after the formation of a protective layer and a first
mask;

[0016] FIG. 3 is the structure of FIG. 2 after removal of a first mask;

[0017] FIG. 4 is the structure of FIG. 3 after formation of a PFET recess in a substrate;

[0018] FIG. 5 is the structure of FIG. 4 after formation of a punch-through suppression layer
within a PFET source/drain;

[0019] FIG. 6 is the structure of FIG. 5 after further processing;

[0020] FIG. 7 is the structure of FIG. 6 after formation of an NFET second liner, a PFET
second liner, an NFET second spacer, and a PFET second spacer;

[0021] FIG. 8 is the structure of FIG. 7 after removal of an NFET second spacer;



[00201 FIG 7 is the structure of FIG 6 alley -formation of an NEE' .
second liner, a PEET second !incr., an NHIT second spacer, and a PFET
second spacer; 100211 Ha 8 is the structure of FIG 7 after renoval of an
NFET second spacer; 100221 FIG 9 is the structure of FIG 8 after renoval

' ' ' /drain; 10023 G
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parti alofahosEEBeairtgmaln; vi ew of the integrated circuit systemin an initial
stage of manufacture in accordance with another enbodi nent of the present
i nvent i [8A231[[0628Y irhestraguieofile. S alterdpthe peastiag; it after fornmiming a
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[0026] FIG. 13 is the structure of FIG. 12 after processing at least a portion of a stress
inducing layer;
[0027] FIG. 14 is the structure of FIG. 13 after further processing;
[0028] FIG. 15 is the structure of FIG. 14 after forming a third spacer;
[0029] FIG. 16 is the structure of FIG. 15 after forming an electrical contact; and
[0030] FIG. 17 is a flow chart of an integrated circuit system for an integrated circuit system

in accordance with an embodiment of the present invention.

BEST MODE FOR CARRYING OUT THE INVENTION

[0031] The following embodiments are described in sufficient detail to enable those skilled in
the art to make and use the invention. It is to be understood that other embodiments would be
evident based on the present disclosure, and that process or mechanical changes may be made
without departing from the scope of the present invention.

[0032] In the following description, numerous specific details are given to provide a
thorough understanding of the invention. However, it will be apparent that the invention may
be practiced without these specific details. In order to avoid obscuring the present invention,
some well-known circuits, system configurations, and process steps are not disclosed in
detail.

[0033] Likewise, the drawings showing embodiments of the system are semi-diagrammatic
and not to scale and, particularly, some of the dimensions are for the clarity of presentation
and are shown exaggerated in the drawing FIGs. Additionally, where multiple embodiments
are disclosed and described having some features in common, for clarity and ease of
illustration, description, and comprehension thereof, similar and like features one to another
will ordinarily be described with like reference numerals.

[0034] The term “horizontal” as used herein is defined as a plane parallel to the conventional
plane or surface of the substrate, regardless of its orientation. The term “vertical” refers to a

<

direction perpendicular to the horizontal as just defined. Terms, such as “on”, “above”,
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[0039] The term “system” as used herein means and refers to the method and to the apparatus
of the present invention in accordance with the context in which the term is used.
[0040] The term “exhibiting the characteristics of stress memorization” as used herein
includes a structure or element that has its physical properties affected by a stress inducing
layer.
[0041] Generally, the following embodiments, described by FIGS. 1-10, manipulate the
stresses created within a channel to maximize the performance of both NFET (n-channel
Field-Effect-Transistor) and PFET (p-channel Field-Effect-Transistor) configurations through
the use of differential spacers. The present inventors have found that strain engineered
differential spacer design can maximize PFET performance by displacing a silicide electrical
contact away from the PFET channel, where the silicide electrical contact reduces the net
stress on the PFET channel, while preserving NFET performance by maintaining the
proximity effect of a tensile stressed dielectric layer.
[0042] Although the present invention will discuss a first spacer design versus a first spacer
and a second spacer design, it is not to be limited to such a narrow construction. The present
invention more accurately encompasses a differential spacer design that is not distinguished
by the number of spacers, but by the overall spacer thickness and its desired effect upon its
intended target. For example, the present invention may discuss an NFET configuration with
only a first spacer design, but may encompass an NFET configuration with more than one

spacer, so long as the overall spacer thickness does not detrimentally alter the proximity

L%,
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medium-dose implant, extends from the NFET channel 110 in a substrate 118 to facilitate
dimensional reductions for the scaling of the integrated circuit system 100. An NFET cap
120, such as a nitride or an oxynitride cap, helps to protect the NFET gate 106 during
subsequent processing steps.

[0046] The PFET device 104 includes a PFET gate 122. Below the PFET gate 122 is a PFET
gate oxide 124, and below the PFET gate oxide 124 is a PFET channel 126. Surrounding the
PFET gate 122 is a PFET first liner 128, and surrounding the PFET first liner 128 is a PFET
first spacer 130. By way of example, the PFET first liner 128 may be made from a material
that includes oxygen and the PFET first spacer 130 may be made from a material that
includes nitrogen. A PFET source/drain extension 132, formed by a low to medium-dose
implant, extends from the PFET channel 126 in the substrate 118 to facilitate dimensional

reductions for the scaling of the integrated circuit system 100. A PFET cap 134, such as a
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effect of a subsequently deposited tensile dielectric |ayer. Furthernore,
by way of exanple, the present invention may di scuss a PEET configuration
with a first spacer and a second spacer, but may enconpass a PFET
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processi ng steps. 10047 known withinthe art, the N :ET gate [06 and
t he PFESI'thbQ gngrtopdyhat rﬁhﬁ mwmtgort 9i)téleqfrowotmmbwm@0m et calticals wdat &s

e N gt A L e
di el ecyevice Q@ﬁ’bﬁﬂ(ﬂam@%&lﬁhﬁg Subsequent etching of the substrate 118 and/or be made from

a material that helps to block the deposition of a subsequent layer, such as a silicon

germanium layer.

[0051] The first mask 204 is formed over the NFET device 102. The first mask 204 shields

the protective layer 202 formed over the NFET device 102 from a subsequent etch step,

which removes the protective layer 202 from over the PFET device 104. By way of example,

the subsequent etch step may include an oxide wet etch, if the protective layer 202 includes

an oxide material. The materials and techniques used to form the first mask 204 are well

know in the art and not repeated herein.



[0048] An isolation structure 136, such as a shallow trench isolation
and/or a field oxide is funned within or on the substrate [18. Furthernore,
the substrate 118 may optionally include a strain suppressing feature 138
adj acent the NFET device 102. Generally, the strain suppressing feature 138
is rec r I he._l T train
suppr oL 0 Al NP LssthE e TIE TG HaRrb s gD thydmebiafe DG, Bl Fanal P 10

t he i sakatmhaR 29U ofF1G.€. 186e Gpo Mmdskh @ ONRE rdmcedi feen bO2r thEMNISET tibece 102,
detrinmental strain generated by the isolation structurﬁ 13? upon t he NFET
devi ceCARPINEaMChRIOESHY? oPIcE 02 aldrmed éxret dhen NSEdddedrsrilied TUvRITPOsshPf
optim i Lo i ; i ture 138.
[ D0aa1 B BB 0 e B P R e e e

sem conlss] Referdhgnbalts F$@! €chedinf is shosn thecome(use pf Bifd/JoxttaGdomenionmt @Ci e) .

Furt her e, b - of exanple, t S rate may i.ncl ude a, hul

cor coRBBdsrod Bt dhe SRR B BREH iEteSadal Shbe el B Sy

Ref err !e{&ﬁin%%ﬁiensﬂ)@th&sumﬁfeﬂ 1R &ga@éﬁ@m pher bVt us e 10k FEEG rebesdldor the
thrmation of a protective |ayer 202 and a first mask 204. The protective

| ayer 22 bevthinottl tay deptl afiebaut | 6@ dngnsemattorabowx | @¥ trayeomsi Pdepusift ed

t he inte t i Lt t 100. N he. d
Chat t RCRBIOLE TORTHF 1 hes Frat BOm VEorhgbregtie PeekS e RrEe PRRL s
i mpor t aktesd 806 Baly di@oPralcacd ioreetRgror2ARerformER thitodre anigfy eElealvet fat

protects the NTET device 102 from danmage during subsequent etching of the
subst r atlieort:18 and/ or be made froma material that hel ps to block the

deposi t f. a.subsequent | ayer h.as ilic i i r.
0051 14 AR R o ¥ Sl Tt s Mo B OBl Ml AR
mask 2Q4rfshi @ntienihb&s piuehestjaviecléypegan2@i2addoiaied vds. tOptidkEy, tewlesa 102
froma subsequent etch step, which renoves the protective |ayer 202 from

over t KEPIET bgay theazasenys fagyn, wah mixtuses mpizases i inglledaiiehite RPERIS Byetay

i ncl ud 0Xi N, i r i ayer 202 includes an oxide
nateriZP?QW%Ebggigfﬁgﬁ%ggﬁébég% ﬁ?%Jggﬁgégﬁs?%'forn1the first mask 204 arc
wel | kneossi Retdrengmbwand16os, thepeaisetoweartied structuk®@ 95216 Refikerrfongativaweftao FI G
3, therein is shown the sﬁructure, f Fl aftgﬁ.rgggv%i of the first mask
2.04, GpPne-troueh spparesiipa{ayras) il & P BEPefdr g Overt HaY REETAHIG ce
102, exposing. [ | froEcy @St Per NEEEsdey, Ge Fi@2, For
purposggpé?ﬁ?ﬁbﬁ§¥$§€$ﬁﬁ%k¥ﬁ%%%¥?gfgﬁégk 204d%§§'6e renn&edsby a plasma or
a wet rdesftet askepitgxigrpeessn fro@58 1 TRefpmch-tligongwstprékiGn 14yert Hidr ledlps fos

shown t he struc f F after formation of a PEET recess 400 in the
Suber T By e hHER sBime) J2s e ooeud M8 tSrinde oy EaralE TG Soeing
porti oRgi@f cdhRa8UD$HinaE 8 db8nRgiaceatcling sRET0E evhegel HortifheomEhly ecess

1l;
400 can be formed to a depth of "about 150 ‘angstrons to about %600
angst r omsurs Bshendhe dfaiefiakiptxéends ftoq fre igisbidie chamnel 1@iorsanrhentiqtoesiopiceon,

t he et chi rocess f.or farm t he FEET recess 400 may enpl oy reactive ion
etchingm%agbzwgpgﬁW8@5é§g¥¥Vﬁgﬂa5?%“%¥6ﬂ?§m5elective to silicon. [00541
After YhES@RUChAEeR @LE8Sed By WS preb@RinviheRs Ry theciemptioghetitepieasmyen any
resi dual surface contam nants, such as particles, organics and native

oxi des.caqpei amaliorsicd preosnaarthe papcledroneh prpreraiogdarsudOr withi the i RE

xi o ¢ oS | . .
N aeuy e 30; BRhellE! e Bl PG BE S HENG I Bl SR SIMEEE
t her ei Rfi hespawh-thhright supptadsien ofhydrl GO0 4caaf berenhbiosetaby onilofing the PFET

punch-t hrough suppression |ayer 500 within PEET source/drain 502. By way
of exafprEe/draia HinHiHFHINGh e TPpRELs st |°§9@E?5Q§§0Ean 4)% i GVIRH GioEhi n
the P E%_scfo%ﬁﬁzsﬁeréigosho?ﬂc ch%hﬁ%éfgfrectg‘%%ﬁ e MinfiRiZEAXY %mﬂﬁgufé BAIT RERESSSin The

punch-through supptessi on hel ps to prevent the FEET channel 126

f rom shhogtin agtcprtiapgaiusinfiguationundesi r abl e | eakage current, which can lead to
failure of the integrated circuit syste 00. ann shorti .CO nly
occur s IR HAE G Al | P PErECEROBR R TeoP FBF SPife E%g{%%gdw@fto 3%5%%%
cont act;S,4{1€I$OUh SfrurAtiRY 0N RRYSINELBHRGR: oMMy edent hvdRBbRT thePFET
carriers. [0056] 1t~ has been ‘di scovered by the present inventors that this
channel shorting phenonena can be aneliorated by farm ng the punch-through
suppression | ayer 500 within the PEET source/drain 502. Generally, the
present inventors have discovered that the proximty effect of the

punch-t hrough suppression | ayer 500 &an be enhanced by tailoring the PEET
source/drain 502. configuration to suppress short channel effects. As is
evi dent from di scl osure herein, short channel effects can he mnim zed by
form ng the PEET source/drain 502 in a step-shaped configuration. [00571
However, it is to he understood that the PEET source/drain 502 is not to be




a particular configuration or depth. In accordance with the present

i nvention, the PEET source/drain 502 may ntiude any configuration and/or
depth profile that reduces short channel [0058] Notably, the punch-through
suppression | ayer 500 may al so introduce strain within the PITT charnel
[26, th vin for dey] be
appr eci (g r%%&by thgsﬁef1 g Pﬁ%éé%lh %18{‘ dh %ﬂﬁ th E%)f?igé%aql fd!éées\,\ghoh
strai n chanrcheffe®annel regi on of a tran5| stor deV| ce may enhance t he anpunt
of current that can flow through the device. 10069 By wa _of exanple, the

pr esent 0438} &rpt3dn thﬁ;DUéﬁlirrmu&lh@lp@tﬁsélﬁntlweéé&H @@pﬁk@é@ﬁrwcp ayam B’Gbmmade
from maf epp@f Sphde %t'ﬂf,riﬁer'éb} \m}% ll%]‘grtH@BleHéﬁna?LEe OPhe EReChidical by, i S! t“
epitaxially gro Si

p-type doped con germanium to induce strain wthi
t he REBE sphanineld W2 thosBykilley iofheexiatipt en apfrophaclyupphed kirough tisuppmesisi on

I ayer 500 ing¢ludes. a Ijcon germaniym | a hen th ger
concent &% 8 adfﬁﬂﬁlﬁ@fdﬁmﬁ TR, GUgReS e égm cwa%rt F@%}N@‘gpygfb&%en
about §.l@.about 45 atom c percent. However isto be understood that the

punch-through suppression |ayer 500 is not to be limted to any particul ar
type ofl06f8f &vi ahy of exaagdo tikaprentinvhntidrempy esphty thewenvhitbrough lseppression

g nedPea T MR Sepivi BRN B PalsESREPUTY R Y St BELY. TH UM I ¢ he
PFET chann@lped %ﬁltamgﬂ)@%rd:vlﬂ Ellﬂ%rfrgét%anhﬂﬁ? fohihakRessiotvithherhB UNGhE tiunasigh

suppr essi on Ia er 500 deposited may i ncl ude any thickness that

appr oprlRat eBy V@ﬂyt efr QXftthde,stfrthfb rpuaﬁdﬂnsougu Eimpé@g@s lays Eloimclughannslicar f ect s
Wi t hin theel IIZEE erg@ e126 1. 0060]r'1]c'en rin fgﬁﬁoﬁﬁ%t ), gfl '{lhe Esll.lonnc thr ough
suppr edsTaH s A00° e b BRaHil Bb 3688 B2 AR Ve n over
t he NFBD0deyi ¢8y HoRvied dlﬁhpsmds@b@ﬁmt&t@m&d pdrceleviHeReddt isMoede ﬁiﬁnﬁﬁ(bdd on of
t he punch throu h sup%resm on layer 500 the protective |ayer 202 can be

renmove surghofupprepsiat Fayer 60 1t et tor ot bited éo Pax/@art@eblr duif dle

renove r

pr of ec?ﬁ“@%ﬂ%% SGRGEE i B B Seny ARRRDOhR POA DR TR BEESo P lonk R0 1
FEET cajmyliddluwclamnyemaxpiab ﬁdat doragincend Ity iwthideestefic lanmgupﬂresspsmirecmarmel | ayer
202 or a_ portion oldie NEFF cap t 20 and a portion of the PEE! cap 134 can

he exp@gféﬁswthéfl bePEES U dtléh process. [00621 Referring nowto FIG 6,
therei 806@ FANBLJRE, tﬁ& ﬁﬁ&’ﬁr}éﬁﬁoﬂfle A- lﬂ'&lffgﬁl @&&%n ng&CSQ)‘@SdeBSmteﬁhﬂa FET
o HG 5, and t

cap 120, e FEET cap 134 been renoved from
over t hmchNETélhygthtd{n&ﬂ&hampprdpeia%ﬁﬁltgatﬂm &g an(h/epmppressdsythe Bependhimgl upon
t he mat ?{EI al s ch%s ﬁ r th ET cap 120, the NETT first liner 112, the

NFET fi° ‘Esé"ﬁ%‘&s T cap 1.34, the FEET first liner 128, and the

FEET fiio&d1) rdéb%@ltloﬁrbf tﬁ@'pﬁﬁ’éhr t(PxP(Blfghrﬁr% Fds¥i8n 18R 8bONHW drbtedtitd Gher
sel ect|V|ty of nitride to oxide can be enployed to rempve the NEET cap 120

and t héOPEHET I€ay, 13%. retBymwszyr die Nebiahdbece a02 &t hilg @tqt@puthe NE&dtdeveeiloa. et ch

th l.ect t de t EE;
120, ¢ HoRpeRSy TRt e iheBen Beboe TiebRetith s 3 M R Beer b Rl S pacer
130 i ngbMee:dni kdrageposenaf tietrNERT td pidtectiv@efyed 1@ amobd RgnREEDyfdnr&tidd | ner

128 incl ude oxygen.
etch process. Depending upon the material of the protective layer 202, a portion of the NFET

cap 120 and a portion of the PFET cap 134 can be exposed concurrently while etching the
protective layer 202 or a portion of the NFET cap 120 and a portion of the PFET cap 134 can
be exposed by a subsequent etch process.

[0062] Referring now to FIG. 6, therein is shown the structure of FIG. 5 after further
processing. The NFET cap 120, of FIG. 5, and the PFET cap 134, of FIG. 5, have been
removed from over the NFET gate 106 and the PFET gate 122, respectively. Depending
upon the materials chosen for the NFET cap 120, the NFET first liner 112, the NFET first
spacer 114, the PFET cap 134, the PFET first liner 128, and the PFET first spacer 130, an



100631 An optional additional p-type dopant inplant into the PEET device
104 can be perforated to appropriately adjust the PEET source/drain 502
concentration.. The in-type dopant may include boron, for exanple, [00641
Referring nowto FIG 7, therein is shown the structure of FIG 6 after

formati NE > i T T second
spacer ag%ﬂ%%w 2e lggéf%{]gtgiéong{ a%g% Seqefggﬁyﬂ?%%g t%] OQ?Jercggéjse %INﬁ%n NETT
second rkinbes tl?d)BIFEfrdcetphm) EE:EThes @cemdedpi &Y. mr2mymfd@@ﬁ@i¢ad amanrotphse NFU
devi ce 102 and the PFET device 104, respectively e@a\/\/fpysg exampl e, the

NEET sd&B&HAC [GThEFh 706 aabigh sHectpireldigh do Pi‘#ﬁiércaf?b? i §e M Tniep
bl anket;de SNFE@rﬁrEtoé hevedy By ArspRsequenis L Phack HeHALE 196 i é&&r the

NEET secon spacer 704 and the PEET second spacer 706 are deposite
sel ect invieogbepoditlid WRET ﬁmOﬁﬁt1mjahdttheﬂEElrﬁrsttlhErWHlmwemdymacer 704 and

the PEET d 706 d t ed N d 700 and
he PRSI brn PR oo Gt RO B R oiale v TRRA G ch hi* RBESoc and
spacer ¢4raad i QﬁpBEﬁ&ie@eﬁdﬂﬁQ $Pa8IT (0GcEamibed B R%oR! am%egdp o

dep03|t|on fol | owed back, or by selective deposition. [00
deposi tdO(pnntmﬁaytlheIUQ’EEqTosefoonmmplner 702 and t he PEET second spacer 706, the

FEET fi liner. 128, t fi.rst s second |iper
o2 andofeul netEhind 3y fo"EI60T Inchei 3L AR RRE flectitRnet ST RIS b BERR o el's
PEET diNFEer eftohallinsipa®er pras: sekeﬁ(ﬁmerﬁmzaan eNENPLRbYd bpdckis?atkh@a, PRETE
NEE. T second |iner 700 and the PELT second |iner 702 may i nclude a

di el ectses@rdrpppesy i786., Detiat thispracesowiepdhp RIFET ceorsidinge 7@@9@%@@&%@%@
and t hg, NEFJ, r%%%ﬁc}jsltéﬁé’gg%rthg %Eaf'}f%“ g%ﬁ’ %Eggﬁeeﬁﬁ’ldﬁéﬁ&cﬁh Zeggec%Xl}) ’?f ude a

diel ectric materi as a ni i Ng processes as a

reacti weay @rexemnelt, theatr e s@ﬁﬁdi tiyed70oaind and PBET €cdohne 11N5E702&%6Qiécfoﬁmi@@' 704,
the NEET second |iner 700, the FEET second spacer 706 and the PEET second
liner 'brgehdeppsiionetpllovedyr RebseArem FirbRAto by o aftehiiceNRETssespisin t he

struct of FIG 7.
A secoﬁggﬁggﬁfg@oﬂ@ ﬁ%ﬁeﬁ%@%}/ﬁg‘% 7?& a}%%lg%{ggegvsgg %g &Rg%ﬁos@%nd mask 800
shi el d40668 REETomdy) de NOETF secrmdl hpacs:ut?@éqm&lntheePEET rseoadabpaotr 7 aMEET

d 704 f VET fically,
from o Bosweeﬁé)vmeh?r@%%%% Nr #gpan é’iﬁ n%jcalefgfﬁn%rr@%n%gg% arverben
for the,\F la’f%%rg;zl@ ﬁfe\aNPET7sQé@n& b$icet 9b4 I%QctﬁéfPP%'Tpls&%ﬁ@' Reek EiBVEITHe NED-

second spacer include a nitride isotropic reactlv ion etch or a
chemi catbrmkrdybselvleﬂrkemge}tcsum fquewedectunberk, al by aridctiveckposgfies used to form

t he se 800.are OWI the d eated h in.
00705 1RBg; AT eRe S S Prg T Soap RO 1L bR M SRR PRt ORI 6

af ter rpgmmyakst ofet N NE&]SFEQ*C@M dc&e[3(7QHe P@ETFsJe@bncﬁhné}nﬂ)Zf AMdngkifgeTof an
NFET source/drain 900. The secon k 800, of EIG 8, is renoved from over

t he PEBTcaig\spaeer i@ﬁcamwlbntleelehpreefmyed uolaagtHFéﬂ dinferantiel peewT@8mask 800 may

700 15 19 Spvkut PAORar T i Ree N0 3 1P SR G AGHOR Cr@RE ARG 1 et

conposifafapinchiiie NFEkceRCcOA@rihi, REEhL 190, 1oartea1seﬂmr@l@lide&epaﬁwdahaenﬂe

per f or med.
and the NFET second spacer 704 and the PFET second spacer 706 may include a dielectric

material, such as a nitride.

[0068] Etching processes, such as a reactive ion etch, can be employed to configure the
NFET second spacer 704, the NFET second liner 700, the PFET second spacer 706 and the
PFET second liner 702 as desired.

[0069] Referring now to FIG. 8, therein is shown the structure of FIG. 7 after removal of the
NFET second spacer 704, of FIG.7. A second mask 800 is formed over the PFET device
104. The second mask 800 shields the PFET device 104 from the subsequent etch removal of
the NFET second spacer 704 from over the NFET device 102, or more specifically, from over

10



[00711 After renoval of the NFET second liner 700 and the NFET second
spacer 704, of FIG 7, the NEET first liner 112 and the NEET first spacer
114 can collectively be referred to as a MEET differential spacer 902. It
can be appreciated by those skilled in the art that the size and/or w dth
of the, T f h r f.or f _the NFET
devi ce %5 (?lif'egécghf?? élleglKZW gl{ena f‘gp:-otrl:l %tesrﬁéé%%lu%ﬁg ? f%fetgggﬁ i d °tendsile

strai ne;iaaér @04 ahe etch bayess e‘rniplayéchte rDiEETe tlharEl scbdbfd sﬂE&ér ﬂ)qarﬁ@jf ﬁmchid% at he
size and/qr .width of the NEET differenti aI spacer 902 is confi

i ncorr &¢ 9150t‘i°85’ 1e3¢thE) Iop s Phe Semess dey erlingrteshniue hEhesm?} efmdl y
deposi kgni@asular &l faneg doghPakbk Sobarelydlf koS, Hhakeng ﬁnoN%geQ , the
present invention allows the design engineer to con |gure t he size and/ or
wi dt h dfreithe NFET differential spacer 902 to optinize the tensile stress of

a subs t de OSI ted te | e.strained dielectr upo NETT

channenttig HeleEh AEURRIGr - hpiiselevoie vhe ke b Eearty HBpBLt bt

tensi | eViHT aicoRd hﬂélemcgf PG, |sa>éﬁa SR ibRGk HH@JF@IC%}&%mﬁtm Slgfé%e!:@riﬂer

such as a nitride layer. 100721 A third nmask 904 is then fornmed over the

PEET dewaskeS0004f Hike & hisrgmeask 804 preottee S EiThdeyiBET 0devits eanl Oerfiplary a

subsequlcf s&raﬁgﬁ”‘[ e/dra %bgnt ste of &Ir??ﬁ NFIET source/drain 900. However,
is not nanda OF%?OP n}aé TBNEY P SPI8BR Ot VT ESS1SE SR Of45En

r ef i ti rmetheET bidodd mask 7804, reﬂ;{we§wdva&ﬁg1\m &@\Hcéoeoysge énglr%: the

PFET 104 duri ng_ t he subse%uent source/drain inmplant step

sour ce/lfr gnpogdion of go7SHE Theconditnes difh ee peidaidaglogomis al‘S@rbmpdrfamedcent the

NEET d 0 do antation s

NEET SOV AL B RN ey B IOpAPL N, B SRR R o

r emai n§1@f 7,e¢he NFETr faspiviadr 105 ahhenNTETT Seaapetef llm«eeaﬁ&mectv{/@%é}efaeé&for I ng
now to Eta_10 t?ereln is shown the structure of FIG after further

pr ocesé? AT hdifigena! seasrr 804 lofanfegppeecigted PEHWééklﬂlﬁém ettt the the

i ntegr nd the
T o s it SY S RrER0d ARG AU RXPAR M (iRl pdbhifed PP oR

f or mat NﬁETvmd'eVnce h®2adtd ve iar éaityotfo tolfiseti at@smhem}cldrep@mtbd sysdilemtdikd a

suicid or salicide pro b nployed to forma. low resistivity

cont ac %CH&% R grﬁ %%‘SQBEE%’@?"S @Pn g sxamgls, &{)WF(%%C agou, Widih RFEF gat e
silici E d ide a FEET
oi1 Lol semmningnd 00 REL SQUIERUITBLASH e, SANIARY Hi0dh. e, FEE
cont actrangfyr froel tlhdeubﬂwumkyddmosw wosipostrhddhdielettiici bis il & ectitdneal
interf etween itself .and,.another mteria hat ijs thermally stahle and
provi dig)%ﬁ%' tﬁemeé‘f%dwfin&‘é{? aBP?{ﬁé]?‘?: ?@W‘igﬁlqebxgﬁ Fadiedre e stze gt %ONIE%‘S es of
i 11 ust batHeMFET QEfdréiMal §Sicet 904 {oYoftRN b 1SRV e IsREdsUe s'ilﬁierqﬁ&{tgfrd/epﬂﬁk?ll

materials such as, nickel (N), cobalt (Co), titanium (Ti), tungsten (W,
pl at i ntﬁﬂﬁ(l@@tram@ﬁ digleskis! laperagranutine (WFEE )char{r@b?eq IAtS ama@(enméarydnmwn,ed by

the pregse Qr erf he T.device 104 c

af f ect g?f ﬁ"tb cﬁ]\éﬁ n%({sl o(?ttenf n?ﬁ nglng%:? ga/yarr 2% '8 5%‘? A&ORGRE Sk § %0

The pr ésentuchaentiatd Iaye di scovered that the PEET source/drain suici de
contact 1004 can detrinmentally affect the PEET device 104 when it is placed

too cl 6¥E2{ ¢ thi PEETohanHen fopsed wrer e AoETndeitirhd04.0 The tb@dmasby)(ény
t t h he.t f
Phe. peiitictt MRCPKET 618 REeRbnl BER ATy oF b Pl e BE e NERT © ©

mobi | i s(yurwd/ﬂxfaim9(b(heHEEE{Ferphamlnel mhddatorThe r%ﬁe@thecsfecdﬂdemﬁﬁEQ'O(ﬁ @lﬂfF‘L@/ grain
sui Ci de 1004 i.s even nore_ pronounced when the FEET devi Ceﬁ%i%i
bly,

i ncl udé% éﬂ &g 187 hiebmage Phni hseeirdaradr Hi0ncandyy wisd to bk e
the pr @é&ﬁﬁnﬁﬂ%@@ﬁﬁs@%éﬂ@%ﬁgﬁ% R ngtgﬁg SRR, AERIadlcbliplifogont act 1004

di spl aced fromthe PEE n amount that i's equal to the

di st ant®78tdup N&dE TosputdealrHEEDOfiS fatnell |adﬁacenlﬂ&; NFRE dEEE&' 102 by,tfos pateile, 130,

t he PEET second I ner, 702 and t secon 706., By displacing the
FEET S%Pigf%ﬁi%aﬁ IR R a&ﬁ E@g} chtem?@n d?\?hWﬁ? MNEEEF #hannel
126, t heuceet 4, MBhabtmBn%iE thY r&hbegbr afe I‘IIIELQT BEGAd $Qur gy drai n si Hei de
contact 1004 can be di mnished. .A ccordingly, it is to be understood that
t he di stance or anpunt of displacenent of the PEET source/drain suicide
contact 1004 horn the FEET channel 126 will depend upon the desigri

engi neers desired strategic reduction of the detrinmental proximty effect
of the PFET source/drain suicide cortlact 1004 upon the FEET' channel 126.
St at ed anot her way, the width of each of the FEET first liner | 28, the
PEET first spacer 130, the PEET. second liner 702 and the PEET second
spacer 706 can he determ ned by the desired anmount if reduction in the
tensile stress upon the PEET channel 126.



1007N1 For purposes of illustration, the NEET source/drain silicide contact
1000 and the PEEL source/drain suicide contact 1004 can he aligned to the
NETT second spacer 704 and the P1/FT second spacer 706, respectively.
100791 After formation of the NEEL source/drain suicide contact 000, the
NEET g | Gl Cti~10Q2 - I aj i gl ct
1004, "30TSR B o] DGl S dn 3B SEEREEALN S S BB AC

st eps, psueksiags ahepihke mmhesdd, asfdrFideposs removaf frdinebeet the dnlegipesdscircuit
engi neered to promte conpressive/tensile stain can _be perfornmed. [90801
Al t houghsteRel Q9 dasity PrveineitBn Nep deycs dPAand dpe 5F ELhdevPEEP4s 88 dHANS ner
702 an r(;clggs-l?%EET second spacer 706 over the PEET device 104 before
formation of1 he NEFF source/drain 900, it is to he understood that this
sequend@0isd Trotmessendritalt , foinmtancweithl dmc ectivetdneds e the opegrafedt dieuprsgsemt

i nventiaon, the PEET second |iner 702 and the FEET second. spacer 706 need
onl'y. bd Ot GG FAIRHE Tpeers HiYibESTRNCHLS Gl § 19 ERArIDROTRCt e
sour ce,dnAF T Sohiceldsdi€ saRMAIntdP0%b0b Cah RIFBTPLAY &Nicide &l MioBNS RFET
proximty effect that the PEET source/drain sil icicle contact 1004 may
have upowct/deiPRETid&harmiedt 1008, ah008 PIEGeger adiligide tcaetatoll P@wmi gy is to be
enbodi nent s scri bed by FI.GS. 11-16 nmani pul ate the.stresses . created
i n B RORAGT Fhs T RS U Fonech B G o AR X SheL

Fi el d- Bhf @edtriddlansdraic@retadtsh REER A00- shamnehatktigl drakf it eGbml@Nshisit Odnk
configurations through the use or stress engi neered spacers. The present

i nvent orevidesvienifosurdeatiiend psancetses wilylove spsedanspader pyaxisps ehiluswation e PEEL

A TN R G S R

per f or r@p); & tdyurt(T1)] @hfged (V) ploxiuf Py), ef dieked] poftiinant @1Bf)) € stressed. NF ET
spacer. [00821 FIGS. 1-16, which follow depict by way of exanple and not
by | im0l dhhashessxdipivared r drepresant sy msrs s hemseerercerofdhc iPhtdgr at ed
ci r oul (iRt BMAN e LAEK-AHE iPlorkBiBE P RRPIHCh B balH {ii0Fe cbiltads 0b@ DE
understood that a plurality of conventional processes that are well known
Wi t hi n Theheesant ingtidtorsdiave elreat @dd hiert ehanPF B poprcedede soicideodonoast FO@Scanl1- 16.
Moreover, . it is tg be u rstood. that: many nodifications, additions,

and/ or _dsﬁﬂf%%ﬁt%fvsafﬁw t@fepﬁéﬁée&?emé ‘g]éqno\fvl%lé?ﬁ?‘f H@dclﬁfeo@e@g Rt hggne!
departijng. fwRMm hhewS80R% Ye b?ﬂhﬁ'bg A %ﬂ&uﬁr%é@ﬁ B &Eh: MRLHES befiOFe
exanpl e, the bel ow descCri bed procéss y i nclude nore, fewer, or other

st eps. t0083 fenddenttuonafl thg PRRT ssurt@dhe sippide coataetd] @4atant dveisatyeigmatted

%4l cor noTRaBTD aathn oL FERT ehghtt BB Tl Biichgt thiel RED roRti0 Epaditis s
el ect r edg@ict M03QNEVRI thed REndREs Rh&thRY FENed MRlct @aanaRMdsi @thealicBsiGQ I Ol

el ectrode, Exenpl ar)/ illustrations may include an n-channel field effect
t ransi geonaniNEBewre/depipragheninel field effect transistor (PFET), a

conpl e I tal - oxide-silicon | v| figuration,. a single;gate
Cranst Q007 Mol e LS, P ghotol! P ER O Al sherof gL o
transi sfiglaceddidht inemaHTYchahficli 196tHy Deantighe Fisk @oehuahat tht AGtdndE eedptathy
circuit systemof the present disclosure may include any nunber o

f
resi st drckidbdirgdinent 1 el Y hgirviasnesr 4AGehy BF GEsceandrisigr BY2 ant tedditdal | y
al tering 40§ gée?‘%Sé.?B%%%?m[cﬂ%%ﬁe pEHITLOGIRES sitibide® ht%ctbﬁ)o%gﬁﬁi%%&%ﬂm‘ hat
one or "RoOr€ b he i ntegrated crrcuit system doul’d Be pr epar at one tine
on a meeinunhe WMFETH clemukbld 1 2deths eparatedl prixdmitndiffdctvdl tho PRI sdyptedrain
integrated circuit assenbljes at a | ater stage of fabrication.

( [ 00841
Ref er r iSHiy dfotantast B pp berdphedi Acchiipels Tparipibalungpied dea thofalnes ew of
the i “fo‘?%ﬁﬁlﬁgth{sg}élcémé%ﬁjgﬁtg%%% sdhr@arafl Gilidhe $HAGE: PhoTROMS REPHES T N
accordance wth another enbodi ment of the present 1 nvention. The integrated
ci r cui thayst eMo1400 depeddudesn ahé i designr egiicerd dédRdanidategis ecdndionegi ore | t

04. In general, the first regio 02 may i.nclude activ d passi

devi ceéggwaef%ﬁéorgﬁeawoeffe@bpﬁﬁwﬁ%ﬁ A ey a'iwglgs@f%t e e PTG
embodi B 10He shdiEShndiBG WA, 1ROZiIRYor 4Gk BHhe PREE RAT AL UbAS ih¥ prany
nunber of nulti-electrode devices in which the current flow ng between two
speci f ifest slacet d dethei BFEbrieewld ddenrOhodd| tht F By sebendv spacag&Oapphiled at a
control electrode and the second region 1104 nmay include, nore
particularly, any nunber of resistance devices with varying resistance

val ues forned by strategically alterllhg the process techni ques descri bed
her ei n.



1008.5] Moreover, it is to be understood that the integrated circuit system
1100 manufactured by the enbodi nents descri bed herein can be used within a
mul titude of electronic systens, such as processor conponents, nenory
conponents, |ogic conmponents, digital conponents, anal og conponents,

i xed- S @ngl,cAIWRAD AR RRURE o AIRANGN S ! BRR-LLRAUENCH (D GamRGneNt s
(e.g., CIrCUI processor ¢ nponent

m cr o- ebect r omechani cal conponents optlcal sensor conponents, "and so

forth, in numerous configurations and arrangenments as nmay be needed. [00861

The fi 14478} EF PHPOEER 0K/ SErﬁtéO@etéérMFEEgspme/ﬂm sdicads epitted WP Be over
b |
Sent contndconER kil Qn X 3001 Ean bESSHERLIR SPFANRCIRYOR HARATY

I nAs, MieRFIOE beond ddacht o, ﬂe‘sp&b:hveb/rrpound sem conductors, as well as

silico - on-insul ator . con |gu i.ons di.ti Iy, t he substr 1106 may

al so |ﬂ@ﬁ@b€ﬂgﬁdggnm&Wdo Bﬁ%ﬂééﬂwmgﬂﬁ%ﬁl =~ @ﬁﬁ%algﬂﬁrth%_ &gﬁgé?ralned

confi ggflﬁ{de%ﬁtacfibeZth% PR TR Scefd Yt i@ b(ﬁﬁ'&(ﬁtl H@NSnd 1 OPFET ?éltggﬂlcrde

<lift> and/or <l 1> orientations), wheh may be strategically enployed

t o opt icontag d:@ﬁGrl@mvmi@mhlu pyoonksitig mteINETél'uchnmb E’EsE:Tkajannezaésande@osmbstqfat e

1106 al so. i nclude any naterial that.becones, anor phous,.upo

ol QLSS 1oy B ML SO B PRIALSL  ERe SRt P By possess a

t hi ckngmoq angiongh ftHe%Pes%Q@'rﬁveﬁﬂ@n hg@@fsefanﬁ%%)ofnﬁ@@@we%oﬁ@ha&m aaver al
m

hundr e crons, for exanp wever, the exanples provided for the
substr éheePEEGGS@&ﬁ@d spacet d 06@\@0@@ PEET devibd 4 |h¢§3rarfdﬂn¢t@nc@ﬁrﬁ@sNFE$n of
t he substr Q ace, Materi tion

{hi ckndgue D4 s bO i oDt R Cens TR RSP T b Bl St ve

and/ or tm&%paaf@lea/pl@eens iilwéﬁﬁblﬂi afe PF@Q%bopf& fihdrsto2deMi tee PFEQ@Seantd sas@cond
device 1110 can be fornmed over, on and/or within the substrate 11 by

6
conventPoned depyshe ifermedoatereilifl RGE TpHeYiet | OHoBeagsh formaan eelc thenﬁFET
t echni t 0
rmnut adt SEg SR iicfte MEF TGO REHEDBraRER 68 Bl b RGN Rk
first @@Errcseuﬂcmﬁalarsdlctdee;oﬁeeomd)mﬁw ce/elibdo tieBFHTchandel e or m)r e of a
PEET devi ce and/ TT.device.. I n other_enbodinents, the first device
1108 ahef&l h@%‘@@g‘ﬁd%’efﬂ wing epbadipigntie |4Geaibsd PEEFI Gy | 40 amanianialrEr
devi ce ferred
enbodlng§§a§Eﬁ%k¥?$§?ﬁ3§€%§%ea%ggﬁ§?%%%q%%? an ﬁ%%%ggggptgﬂgﬂga}ﬂwﬂégcond
devi ce Fidd-EffencTudeistoa) ABEPF Fde(n- dmnn@l(lﬁaﬁ]Eﬂfemt demsisalr) cctrffgufatuossﬁ thdeyghc e

1108 and t he second device 1110 th include a 1% ate dielectric
[114, @“‘c‘ﬁﬁrﬁ’ﬁéﬁe%%mesre PPETsp e?reiei‘ig‘ve% °§e‘g"dﬁ§ ‘é’tlﬁi 8y Strf %‘gﬂ‘aﬁﬁEPd
sour Ce/sﬂzic%f RcXh %ﬁ'rﬁ&kn%&z%zPFﬂE@q%Henhﬁn&oﬂ? WEibed reqhsed PiﬂET%E&r 142 may

be farmed fromconventional materials including doped and undoped
seni codapbiceng siatdsr ¢leatsce(l suohcagyay dromeserffite] clpohylSiwhiknohpious NEET or
Si Ce) i nation thereof,

P ox T by RulELE Hishfo SinBlernds Bt 4 LRt ey SR e e e

conductoosz] maGs! il &l160kwheMRARIW, l&!pléth%x whAeCcaMB& AAGIS BYPBRitation, an
i npl antation. The gate dielectric 1114 may be nade from material s

i ncl udiekgmpleut piesess fowrfar dge famagpn o€ en n@iszgra@d osqcmrt epticrang hayrare et to
si | 1cog %ﬁ;tllugg as i’imﬁ!hr%"l?ﬁ‘s t%Xb de/d'%{s%od Ogr‘]élpﬁal f§ '%nvé‘nt [‘%%ce‘f’s'fslgs't Rgtric
0 rea

naterlaF ectrlc C an SI|ICOﬂ

oxi de) areoweld kaowhiwigdin e arhaﬁdaat)t rebloaey @ereir, 'ﬁndySprbédeQ)rliBnI@K/ sigedit-hat the
type of material chosen for the gate dielectric 1114 is not limted to the
above &4URPYeESI iftgbeanderpioad thay @@at@@ﬁ@at@@ﬁ,raﬁdéltlpmwnﬁ@y OfTREIQIY &3y e

mat eri al, it hatneRRIIH H&chﬂg&éﬁr’oh%@ wWAihodt 8AHER #8n HEBPRBPGirido OGN an

approprlate voltage I's a
subject matter. For example, the below described process may include more, fewer, or other

steps.
[0083] Additionally, it is to be appreciated that the integrated circuit system of the present

disclosure may include any number of multi-electrode devices in which the current flowing
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the gate 1112. Accordingly, other materials, which nmay be known to those
skilled in the art for gate structures, nmay also be used tor the gate 1112
and the gate dielectric 1114. 100921 Cenerally, the thickness of the gate
1112 is between about 500 angstrons and about 3000 angstrons and the

t hi ckn € d S nd
about ggéggﬂgﬁgoﬁgéﬁﬁgmgghggk gfCé%&g$h§%g?%§?ﬁ@ﬁqgﬁﬁ%§seg@g%&%LQYEE?e 1112
and t heogaﬂeelehn@ldectExemplderlnmanbﬂs appriapudate deépeandi figd mﬁ&bﬁmﬂmsorgn
specificatjons of t irst deV|ce 1108 and the second device 1 10. [00931
The fi @?‘Egba%@rchf@ ‘If’r%lQ ativel B Pel Bt Th @ FRTRPmaTens s idlisehde. a
nitridecVess)acqRptdRh %nsﬁég@ Tg@f%f srafittord efn%ﬁt@?!itx tdﬁ%isﬂﬂ'eﬁ - *FE‘TO'&r dj,oxi de.
The first spacer 1118 can h or by a varie t echni ques, i ncl udi ng,
but notanhilm gael tragsistphyAildisibnatpdris teposnddrgned &llaeﬁleoaﬂegmeq@iwrodﬁpsgsieml on

and ther.mal oxidatjon, followed an a ri.ate ani sqtr.o tch.. 100941
The sobrit JBater dtBEuom e T et adh BB et (USRS e SPngaf THTHEang
typi cakdystddes hides f&nﬁavo@rstradeg&mgauer&% tHéFfé@essQedﬁhfqﬁlbyeFurﬁ{erﬁoféom @ation
thereof) that can be sel éctively ‘etche respect to the material of the
first @pa;néfrrstmqllhat Poe oeranpdighe iftegrhigd feiregit s ﬁme@uldbwrfm@rddoamed timsi ng
silicon_dioxi spacer. 112 or ned

i tr adn Eghedfon MReR SN REPERRAIct o B ABal 5 BN MeSHEISRR  opi e
et ch r ecdcp®SiethidlatdREabLEYribitA. et ch sel ectivity are well knew within the
art. The second spacer 1120 can be Forned by a variety of techniques,

i ncl udilMiP4] Beferriog novnite &Gt o1, desin dashewapopartielperet pestiioarldvishy ei dwl
vapor %Qg%?ée?'sc?@gu bsgétlel%"ﬁ%oqx aﬁ’}?lﬁgﬂt?%e bfn&gré&*& tﬁ%; Oé%bc?fi%c%%th %chﬁér

However under st 00 erra chosen for the

first spdoeimchibd tangrdshst iseaoind. Spaeaitegd20 et ROstedi NMetchuded heirabove
exanpl es .and nay jnclude any material that permts electrical jsolation of
the gategian b2 Plzfir FraEo8H r6$101a lieg. eFrage%ﬂa% tuptoreire IMOE Mgy PRI agfster at e

1106 a r se Vit
et neon s HoTT1G riEpannr the 1 8nd SAEHEN B4 AP IR RISE MGy er Fhieover
it is tmbbéinumterist dod t'egiah e i aloheks nane/particuiadiyh anf neabhr of ntulite fir st

spacer 1114 a d.the s n acer_ 1120 rmay determ ast in rt, the
| ocati 6 cg?dea Sigss &gy e % @\ef e dlodg g E@t“ygﬁla b él?eﬁﬂ‘e eégq?%cﬁmﬁmcf@airﬁgq t he
t hi ckngssyRIIAQS byl fbike %?@tbdoatt 4 élfntxfol EREISRAGRN thd Jsé&nar}@gﬁonq mmm

spacer 1120 can he altered neet the design specification (e
nanonetieiudee otme lpegicuhiolge agy homberl ofdicretastons)icesfwith eanymgeg:smtaecb mlucsw t
systen1110 flrgﬁ devi ce econd device 1110 may

108 d t|
al so ih é’y[sgré‘%%‘iﬁ‘-qg@ Jeping the BqcEnsle “i‘fg E‘tlggr%gerﬁﬁﬁ acent the channel

1116 | mﬂmme@eov&hﬁ ISR CO{MFRIJY BXL1BP O atell ckddt BRYerRE 1 D@ HIROfab@red
shal  ow depth with a tow concentration of inpurities relative to a source

and dr &vyrihe é@lb@dimemﬁr dzesglp‘e@ﬁ ligreialdag betused sothic e /merlaiude @iteéwﬁp@w sy$tems, can
be f or n‘lzf(gl Iggocponééone e}nogo engfrfev%ed)(gzcbgo%n%ojheﬁloé nS/ Cer Lo

about i’ons’ ar g&r e anﬁg upon

t he i nauslbg ycouqxbdeﬁ@dnhk@i ﬁgﬁdl gdmm;ﬁme@tsf poati @@ﬁp@fentsh&aaﬂlbrfséqud@w Cer)1108
and the second device 11 W Moreover, it is to be understood that the above
par ameCenpPPRENot(1g.milkh fgMAd dinBss, skplttledignpl (DRRCCAIN GPIPOREHET cBitGEee that

pur pos & o EGHRAF | GnfRfell BoRG) SERk Y EHBRARR B BpfL Ehiea: ai n
ext ensicomﬁgulﬂﬁ)ns and arrangements as may be needed.
[0086] The first region 1102 and the second region 1104 are formed within or over a
substrate 1106. By way of example, the substrate 1106 may include any semiconducting
material, such as, Si, SiC, SiGe, Si/SiGe, SiGeC, Ge, GaAs, InAs, InP, other III/V or II/VI
compound semiconductors, as well as silicon-on-insulator configurations.  Additionally, the
substrate 1106 may also include doped and undoped configurations, epitaxial layers, strained

configurations, and one or more crystal orientations (e.g. - <100>, <110>, and/or <111>
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NOW The inpurities used to formthe source/drain extension 1122 may incl ude
ft-type or type, depending on the first device 1108 and/or the second
device 1110 being Forned. (e.g., n type inpurities for an NMOS devi ce and
p-type inpurities for a 'MOS device). It is to be understood that the

sour ce/ | t [ : t.ani - ce i

oxt enai i 195% SRRt aF IR R AR B RPN ST 1116
and t hendeEBRU d&paeer Th2Quberatsuli$equentalio ifidudd agy thgefilr giat SRacaes 1118
and the secgnd spacer, 1120 by enpl oying an angled inplant. 1,0099] In sone
enbodi EHTBIOUS UpPR 4RPIgRYHER Source/drain 1124 can he aligned to the second
spacer [#d£f] BisohbembblRtereC&bAL0S1 14 {Bls s "o e

sour ce/[d(rlg)iqn 1S(i24 rr?ay heenof’ t he sane C(;‘n]lggg?lsvsi tsya%%ggggéa%%lggegg%gaﬁ%t used
t o f or mnehendedf ) drmimetenstte alsiuo neveL2 2undret] e cfons,sbr eevipte 1108 (e. g.,
n-type (| ri.ties for an E/1 devjce or p-type jnpurities for a PEET

devi ce)[bw 0%?V§f’etﬁ? &g Bd’r“??ﬂﬁffd, %Otrﬁge fsﬁl?sé%?edél/%éres%rtﬁé’ﬁo‘%oé‘ﬁﬁ“ 189

i ncl udefnikhg t staethcnBshpdsittsh oERIMLMIENEIQIRS andR0s8s sl tadonm the
first device source/drain 1124 nmay includc an éenergy between about |keV and
about 7TOnkgwvateid c thishoesstthait ponichidy weé rlezbinaily| cnabled theofrsmetivi of ectabrout  5x
1015 i%ﬂﬁ/o?”a%siv'é'%‘é@i\éer Itarger or smaller energies and doses may be used
depending uBon t'he ﬁﬁHP?PV ‘used and the design specifications of the first

devi ce [0088. A MasteRVRE,1 108 ah8 atechif ANARr BII00ntHeaforhBE 0 RROVE aRFLANRLES S are
not limting and those skilled in the art will appreciate that additional

par anetet subsptcal K by wmyEwitadl gepispisnatredemmee frhetofithngraphbie apdicpbieg of

i mpl ant.j. RQ: (WM RV u M i e-first device source/drain
1 15a MR eS bR AP R RO AR B er ST, oS5l 655 SRR L

al i gnedntlor tpheiwedoitds s jacemhe ki dBiientd) ehs edridvide Vil 0€ add 12 sethel secand
devi c rce/ dr%i n 1126 may inc¢lude the punch-thr ough suppressi on | ayer

e s

500, V\Hég i RaY HeClpdfn ORe tHr BiGEh o8 B pFES sflofca a)der 3ooNERR fevisrddns ptbei any
mat er i j j - j ress;: el
ef fect %hlvt\/)ltO t'a ﬁ%%dt%éﬁé;ﬁgsgge 1@51111166}3 !cl) %ﬁ%ge@gon 1%2&1?29 1@8&@ Fgﬁ&ﬁgﬁg&my of
exanpl end mheNgiihdhvd theapghatiselppoesisd, ahercby rmb® a KAYOR rielicde Iram papedaxi al | y

grown material that.is . far within the ond. devi ce source/drain 1126 by
sel ect iVPOGENY hetlHsdet mff%g &Fﬁ]@gﬁtanflﬂgﬁft%&%% e e @i 1tk
punch- tiseugh muppLLsss on | ayer 500 can he fornmed via the process steps

di scl osed above in ref erence to FIGS, 1-10, 131 sone enbodi nents, the
punch- t1H0WI dh gsugsply Bedirenddvangdrl 0600d dersebadedgyosed Ddotnieclode agpe 1112,

inmpuritie such.as,n-type and/ p- e i ities, during t epi taxiid
gr owt h apg%%éiéege%?c g)ll?%t %ﬁﬁ@’rﬂeﬁr]rg[éarﬁ ﬁ#&ﬁa%%lﬁéuﬁiﬁe?@' Sptageerr Ef%p &Béi%g t he
punch- tshneughis sppiessi o | ayer 500. in other enbodi nents, the
punch-throu%h suppression |ayer 500 may not be doped. [0102] In a preferred

enbodi H@ML] e vepgrenbadimenighths uppr é553 omyl by dernBol0frpmycainventide! aatgripés doped

anch 1 it B8, FRerE SRS AR it PR e el Grblfc St i on
rangi ngneshweersi abosiGe), 4 tedoutmddliatalty Ca RRICGRNLr aldonWiddtioReha&ppr, €6 at ed
by those skilled in the art that a p-type doped epitaxially grown silicon
ger manicif Rt eR ioH1er eavorimGy d1a grse Eélrgmam}ﬁ@em@‘ﬂd%t?%Emnd@é@ﬁg:@?teﬁeb@ver it
e U e S
accor damcle frarh mdtéréalpiedehing, i eot iianted ttbesifivme bxidbr glighn stmﬁés,séinébd ayer

500 may.include any mpterial that is engineered to induce appropriate
stress T4 e’s‘bﬁgﬁ"@%é) lf“@%ﬁséefta‘éﬁ‘afaeétg&l'ﬁﬂteﬁ?qm‘f et Ranhe ogq%@wlgg@f t he
second e ' i Ni: t r j r oy
conduct T oy s c L ol iR R ARPE b BSEE OFFien 15 ¢ e
art t h& banndpprapthanthel typapiphitedalsthoessior the free divbened 1 rldgh ant lhited to
transi st or. devi ce enhance the anmoynt of ent that can flow through
the de ec@bovﬁu?xtaﬁlé’ﬁr%t{rﬁér, e’f*’t’i‘%p??’htiIEEI&?Ecsgle t‘f%iﬁ)‘{ﬂ@ﬁ-‘l‘lﬁﬁ‘gﬁuéﬁysrﬁﬁﬁ?‘%ls@ﬁton
layer S0fnidepasitoachi tbigh thhee sRARRA1 BRY veen SRIpEShHERIRItIe RE: gﬁé/d joncl ude
any thickness that appropriately alters the stress and/or supprg ses the
short channel effects within the second device Il 1 0. By way of exanple,

t he punch-t hrough suppression | ayer 500 can be grown to an el evation hi gher
than the upper surface of the substrate too, 101041 The integrated circuit
system 1100 may al so include a resisltbance device 1128. |In sone enbodi nents,
the resi stance device 1128 can he forned over, on and/or within the
substrate 1106 by conventional deposition, patterning, photolithography,

am etching techni ques known the sem conductor processing industry for the
manul a. cture of active/ passive devices. Mre specifically, the resistance
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device 1110. For purposes of illustration, the isolation structure 1 [30
may be made froma dielectric material such as silicon dioxide ("Si02"), in
sonme enbodi ments, the resistance device 1128 nay include one or nore of a
tow, medi um or high resistance resistor, [01051 The structure of the

resi st hce ] tantially.simlar . to the first. device 1108
and + hag BB et ad il MRTAREAR, oL ek 2° sPuh 8 SHuoE B° o

di el ectfof gatd dttdsturedendyi dist bspad €r thd pSe 1antatdh@esacandeanacers. 1120, thereby

enablingsgzgn urr?nt formation of the . cc device 1128 with the first
devi ce 114 rallyethedbiskesg &fiteecals 101 i priweauput 40@ angsowmsiandjaponot ed
that thgohay St : r I ' t Lm | ar
ot er enc. o Eome i B Hiph A er B AR ACRLERS (£ 1L BRRBALHRRL P g Mord
conposianilahout 5l ekgsesss. fHnetionlarger ot esalltethvkingises of €ecgatd 1852 bhdsie

descri bege (?b]%ve. iﬂ reference to the First devjce 1108 and the second device
1110, & PREFErOT!dS PRerr 2pRQeratsdeprding anfbt desden aposticgtipns efethsifirst

[ 01061 dktick s 10Qaenundengtieodetippt the resistance device 1128 operates
according to what is conventionally known in the art, [01071 In sone

embodi B3 Thedbsiegaemtl 11§ nfayrintlnde diekectricrsstedavisceh 108 xidd)e niteidend alevi ce

1110 and the. resi st e deyi 1128, an.anneal. may be_perforned, it is to
be undecf)gltnog}?&o?ﬁfé?reafﬂgu‘[aWﬁﬁeéT?ﬁﬁﬂ?‘%F%l ) na‘ﬁ?’“fiﬁ'e)rlrr?ﬁlﬁlgtr %P@@%rgF iIfatanReuses
el ect rife@hedaley b atik rbquecﬁrhﬁl 1ed ORRR IS Mo LR TEARC | i itpe
second devi ce}t 1110 tchl_/.or t he substrag;,\‘g 1106. %fsd giyr%%g&r{y&??lﬂu t?lgrtolﬁ’ons,

t he an®éghicthyapaicdapdeitian ragi themird raxadatignnédlowed pik eparpeale, arasotropic
mllisecend anneal, a flash anneal, and/or a |aser anneal. 101081 Referring
now t o G 12, therein is shown ci structure of FIG it after formng the
stress [Dw ciheget@yiespadd00,20 GingeNRirdkd atifaGerdtth@Fisst! sPadtei NG lay @ypiddR0 may
include a dielectric material wth a specified internal stress that can be
t r ansf éRleees PgnepEiHde Sornkide, emitride aHemdiinativngherot) Weat iur e sdestively 1108
and th j . i , vthe stress . inducing | ayer
1200 meys e s HeeE R b onerdl TP AEFIBATII S UG PG uiedst s 0o
MPa t o lab®ut fiEmei paingl diliceh dioxhle, tiedetsidgdcthat2(t bw B &gkt @didgndigédial
stress within the stress indu,ang | ayer 1200 nmay he selected so as to

ef fici SHIFG %Pba%lea $PACH MASHBhenRRPSHi s £ Phyrpllysof] anjsstropjct digrecings aridinnel

[ 116 obnddifudil hith eVl 408 DoRefal danaeLLN R3LAMaABE PEIIPLIRICE
requirenents of the integrated circuit system 1100. By stress engi neering

t he st fewsd ndacangyletechni@00, wchidingn bapprtdpnitat o, sheersl, vapar degssittabi | 1ty
W t hin t@e channel 1116. of &t]f first device 1108 can, be enhanced, thereby
! rpr o ) PRYAD T TR fO e ko SPREAPFEE AR OPIEGA®DT | n some

enbodi meYss HoweStif BSS HeNGRSRDdl B¥ehe 140 CAKREs SRR3R hE ﬂgbﬁ'{rsp%;ﬁéém
enhanced chem cal vapor deporition. In such cases, it 1s I n be understood
t hat alil} eid deecofnd spepodil2) ore padiantidgp she shuok easmpleactdnty fihdwle atyes,

pressure, t rature, Rh power. and frequ reactapt materials, d

t hi cknglsage,nagg%?%mg jeiljescfré%f?fs\é\far%&ﬂqéqeega?‘ﬁgﬂ%ﬁ agogpfgéaéer% ‘{%aﬁt Rrﬁgpest ress
i nduci RgthirarersudZO 1 IMarapieft the thabinbl 1106, aRPEELHBIGGBILiLNeSE sskit)igd in
the art that the above paraneters are not limting and that additional

par anePemgchiie isswaps 1daplroy & sapviiowasmnilpll ated to effectuate the

pur pos i the, s LN i ng | r 1200, with a eci fied internal
stress ﬁ%@gl R{{/’M&P(%J'é?nﬁé r %g)sfe)é t% ﬁ@er%té) rgﬁal gt%artrg}ﬁ% gg(g?’eglsnargé?ri ity 8f/ :g‘?:C %gyt?lg rﬁ{ﬁtnci ng
the cagpdcer 1nouhd the Webihd Bpddee 1 ChRANRG! ddt@eif) at 1LL QL pdr) tHOMbGtion of a

enbodi nents, the thickness of the stress inducing Ia?ll.er 1200 may range from

about B¢PsafisEtly JrENgh S And drriR fegieR o Mecordi@y.ethe thigkepse and/os wflthee!
t hi cknggse [ ' r i.at.e;  dependi ng
on 1t ho sy g’ BRSPS ol 45b tohBlec 3050 TBY bR AR IS P LE ARG ey oo
1 t0, bpectidagon éerbodibréfmanombier tdehedogs sodf crithal sim@smnsNetGE ngepaydr 1200
may degend upon i wi dth of a subsequent spacer to be fornmed fromthe
st 1 ess FHALERIFG er 1200. in yet other enbodinents, the thickness of the
St 1 ess (G09HTHBGik Ao 1309 MBYhIERERS dUneD | 10 upon
t he chcgmnerl lllfri of tcﬁe fi rast de\gle‘f&ce 1108‘9%1%(?8%9?#1%) gg%génﬁseo\%{:ez& 110.
extension 1122 formed adjacent the channel 1116. In general, the source/drain extension
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[01111 Moreover, it wll be appreciated by those skilled in thethat the
proximty of the stress inducing |ayer 1200 to the channel 1116 can be
optim zect to increase or reduce its stress inducing effect upon the
channel 1116, 101121 Referring nowto FIG 13, therein is shown the

struct yr f [ [ | east rtion of. th tress
nduci o7 dyaroetoene R hahuRiEaaRT I8Py FaRaB 0L PRt REndkIEY

Ci r cui tsosys taaindidif Oegian d M@e Sphisealientheysopatidedinedtensioharn n? amn eperinitd over
the first region 1102. In sonme enbodi ments,, the ogening within the mask

| ayer 1800 arlgPEk pePEant {958 ichwerndaqus el 91 01qup/cai | tor peouf j yxdf d@\‘?ﬁ/@gﬁll%
and. t i hce STyecTRO R sk . The
nateriEﬁﬂ%ﬁﬁ%géﬁgfgﬁgﬁ%ﬂﬁﬁg%#igw&layé%dfg%g&gﬁ%g¥ﬁ%%§3tterﬁ%ﬁ%&{%c ﬁ%éues
used t defign spanfiapemd othuifirdtidevichd 168 akd teyeconti38iar E 1WelNModcooaanit wé tohi n
the art and not repeated herein. 101131 Subsequent to exposing the fjrst
regi ontbffa_éi,ersaqoq ﬁla_g?heaa AT (haos BBae: Phdbs g hge %fo@%ﬁll_ned
over tRgyktfd ihaf G810t éﬁ&n&é}&s BRaPLRGERSEHDIb eBirbfpulfe Bt EgSRuald iy n the
stress I nducing layer 1200. 1n sone enbodi ments, the stress wthin the

st r ess purhse phgnplayterg alldigilysmped endbttreptedmbpf thepboyceigria estengss 1 B2 er i ng

i npl an i.n such cases, the stress altering jnplant. . 302 can subject
2t | aad00 TeitaitEe ERERSfrince SItRIRG Tayio L08 oF e odvE PP second
devi ce tJgel epdn@ing@namPliest db@Ac@M ARl thPERERS Sertibial 1 1@adid) fofhed Ney i Mt er nal
stress within the stress inducing layer 1200. Not wishing to be [imted to
any paitypecunrarities faam BY O3 Hevipe esenttypenivenvrivies fred PRLES thwee)t Heisstortsss

al tering. i nplant 02 can,break soni f the lattice bonds within, the

2t oss BT oo B0y AR RR EResrhr BRE Y aPRAFE L AR o ¢ e
stress ekn@sichng2b ay elic §200,110 Qld 4betbl fpaipihe, firsNsiedi €1 Bhediheestshd t he
stress inducigg | ayer [200 may include a tensile stressed |ayer, such as a
si | i cofP#fict Al @ eraybrequenide fpipastise Arst epaser é15% prd theysernd sracehbldAdly 1116
of the i . i n enbodi nents where the second device 1110
includggﬁ%%%%%%?%ggg%%%&%ﬁé tensile stress inparted fromof the stress

i nduci He099%yersoh2thbodonentd)e $ecaondcderaddraihl Dl 2daganregdignee ky thengeaatd t he
car der nnbilitd éﬁt%jn t he channel 1116, thereby degrading device

per f or fR#HEE I L 1hokihgprddewse 1k Ly gwswldhe Brst Ag7ipauet drpgobl 2ddpashie of
perfor : i ' | r

Phor ne ovar thaSaRRARGE ROOARIS-EL ¢ Dokt FRiey BRUF LAY YR,

t he st fesslevrdudDde. g.ayeypelidQyritich tis an@sRET dexged or @typeduplirioes ot aFHESS s
upon the channel [116 of the second device 1110. It i.s tq he understood
that 1 REvEERUATI bATTHTS: FEDSITHON Whe Tshanver S8 ers Has Bl bevice
1110 O%gﬁﬁti&y BROSSIAAL dRkdi¥s REAHGIRAEN® BhPaR Mist BbNcd BSursd/dgss 1 1aduci ng
| ayer 1200 formed over the second device 1110 due to the stress altering

i mpl antmay302ludg @1 EB}rel hetorsncabenb bidiVemt shout 6 ke avka abnasniratepni rgpveant 1302
may i nclude, i.omns. such-as, r isum (,GO, non (i.Cre), sUjcon (S

e ol ob8igBHOL ATV e RB e 0 UBh L HEPst d8e® husmeld Setadidina

al teri Rgsdsmphyabd uskd02pdnslindalpohithd ngslirttP uiditind IRy gesexpdet B ati ARG IRYfiANC| ude
any ion inplant species that is known to appropriately reduce the internal
st r ess dgyichil A0F. hMoseaves st isrelbeiunderbiagé that fmrbole pajanictdse amgpot dgiidteehdy

t hose ilLledn the,art th t i i.opl ant,..speci e r.the stres

alteri E‘ISASFW% lgﬁ{f &J‘;Ot&%rrt%/t a ¥slo aggregﬁages etnﬁgts oaraglstw?%f: m a%?l{r}l&?es é{rrlﬁy pa(%%oen 9 al
negat i \eepldyRdahanipoimed he apretduatentab qRirefsetdfeinfplasingde i gey-13H8 oid thapsecond
device 1 1[0Q. [0116]. In sone enbodi nents, the inplant dose and i npl ant

ener gy fom phdedirstaskicg sowed/Agin Ml4ant 1302 are optim zed so that the ions
end. u it hi ’ r i ] . i nt
nvent v LIt s SR bl £8Sob ULTLBul Y hin; 138 cal B e b I BEARE

al | owedpicer pép@bf dteesetbuddighicd hel (st Tles secondldeving sbayetrali? 0026 niag itidiedesecond

device 1110, then the dopant within the-second device source/drain 1126 can
becone ﬂaf'eawhvtgf%fi SHRRIFEHR 1aer 4S5 ehény amcgéﬁwgbfsua@\%w 7t Jtlance

degr adabj 80 maHQKba] ARG arethN@hYis én%%l'eérea ® RILHOERLS LRI RAL sBofbhddnkide of
i npl antation paraneters, such as inplant dose and I nplant energy, can be
adj ust etfette withduthatcbartiee 1 prtojfebt ectonddgecoflitthe i ons to end. up only within
the stress inducing |layer 1200. For exanple, in sone enbodi nents, the
stress altering inplant, 1302. may ipflude an i nplant dose of about 1X1 Om



to about 1X101'ions.inplant energy of about 10 key to about |1 QU keV.
However, |arger or smaller doses and energi es may be appropriate dependi ng
on, for exanple, the thickness of the stress inducing |ayer 1200 and th.e
i on species enployed. Moreover, it is to be understood that the above
par amet er. re not Jlimting.an e i it I W ate
t hat aijd(:;iioti ’ %Halwaga(r)t;ﬁg%l}él?lg’ ﬁ%yggﬁého %Egem%‘:'p%g%sé'l%ﬁar gﬁrﬁlsg?\é\%ld}f olﬁl(gwegg uate

t he puepieseldf glodgaiatgial et 3¢ fesscdalvitim g icopiddevitd0auspdeies 1 onby

wi thin the stress inducing |ayer 1200 and/or_nodifyjng (e.g., retguci ﬂg) t he
st r ess Sdpethiensiondh grgleeds. | Aduisi srgdandyiesm thpalisclasaregheraia, e avethpinEy?

illust QN t s{dne i i . 3 i iater nal
e R e 1 S e T S SR St
1302, aids.af-ier Ihkemstmbsdinaintse thengnchphirangh 43pR:ssivhé&ypofdl on efexpbedst r ess
i nduci ng | ayer 1200 subjected to the stress altering.inplant 1302 nma
posses® QN IRAS H’P@F‘ﬁ}&?’ Y& NEFPLBBYPT §-YRe 8Py ?ﬁg%ﬂ"ﬁn%t’i UEPHBE VPa.

[01191 %ﬁ tﬂr&cesg R ibYtL fat&Q%piﬁlQﬁidﬁven%ﬁ‘F(ﬁ%s, Qhér%g% gﬂ{)iﬂ@ech@ ipOndD@r&lohess

-stres e s 1 nduci hg layer 1200 changes (a. g, o the stress altering
i mpl ansuB&@jon lhyeri®0t dn btheu noidpSinwmes, thrapunché¢hrpngx buriprgssioh lasee SVhtayf ace
1304 to elijtqr;oer of the first device 1108 an the second device 1110 can be
modul af@PG ¥r&fihance performance of the integrated circuit system 1100.

[0129] #m‘zﬁm b e oM ¢fbddiGentl the JURBK-BhBuSsuPRRMIoh NE/eB BOMERYERIQ a-a 13
after further processing. In sonme enbodi ments, the remaining portions of

t he maskel doped cpBOGalbhgoringdli owegermpeivfri meteriple gingtich tawscthn ppech-drpigdd by
process _t echni ques | known, within the art re i

S bsequtterg g M a5 Bhlo Bl S BREp R BRI o1
1102, tbeutfsrasmaepraat. L A811drthppheias@conthosteskitel ihlthd Brt iz ag@xipps eepddor
further processing. in other e_n’godi ments, the mask | ayer 1300 can _be

r emov e @PéH¢be |20 vah §ilon RprRARINT AT FInpEIRo S BEFPIMANES ol B EEESNI v
coveri I egi - ' t f [ : [ Stiance
el ectr irag\éllcg‘clgfr)lot@ieg? ?&[I%%ﬁ%@#%%ﬁ%%%ﬁéﬁ tg%hggcgn@gg%rresgpgggstlﬁ%la %frge(gzh?ér?duci ng
| ayer ha00e fliatirsadtiooarsr partieildr type odevdteral likOBnoayrapjossds aacdrilast weitlr €@ss

(e.g., atensile stress) that can enhance carrier nobility withjin the
channelPreseaig ny¢ntione the aeh-Heoy eesupPaBsiopnies SPR &g inglede p H@feiﬁ’ﬁpf}]éf/égr [ 200

f or ned - i . a
gﬁglﬁéer&-@?o &%ﬁ@@%pgﬁg?@?tgé%gnm%?% SRSt BhABEPHE B! WRRS the clhnnel

rel axe ensile stres ess than the first stress exhibited by the
st r ess lil halutilegetayelevit2 001§, ovhiedcoueng theeréparists adfeldctecall d@8uctintityi s t o be

e b e AR S Rl B Rl L9

stress s4pQNo {fEchannel region of a transistor device may enhance the amount of current that can
flow through the device. Furthermore, the thickness of the punch-through suppression layer
500 deposited within the second device source/drain 1126 may include any thickness that
appropriately alters the stress and/or suppresses the short channel effects within the second
device 1110. By way of example, the punch-through suppression layer 500 can be grown to
an elevation higher than the upper surface of the substrate 1106.
[0104] The integrated circuit system 1100 may also include a resistance device 1128. In
some embodiments, the resistance device 1128 can be formed over, on and/or within the
substrate 1106 by conventional deposition, patterning, photolithography, and etching
techniques known in the semiconductor processing industry for the manufacture of
active/passive devices. More specifically, the resistance device 1128 can be formed over an
isolation structure 1130, such as a shallow trench isolation structure, which can electrically

isolate and/or separate the resistance device 1128 from the first device 1108 and the second
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channel 1116 of the second device 1110, thereby elimnating potenti al
degradation of arrier nobility by the stress inducing |ayer 1200 forned
over the second device 1110. 101221 Referring now to F1G [5, therein is
shown the structure of FIG 14 after formng a third spacer 1500. The third
spacer 150 e fornmed .acent the.second.s e 2 f both.of the
frrst devied ioftnhdlie dalBiathn s Taag RPRRET 3 Bdv Bl R idh 4 hac

t he thididegpaeesterddQAcic an sheoh Aicede UIRiO5N)apprvpfe aheodimietl] fhepietistahch
process that renoves material of the stress inducing |ayer 1200 from over
hor i zorlexice poit M@réncdede ¢ os iye phE WM. TOBIURQT higd reBP e EHEOF| r st devi ce

1108 a j ! i h -he
first qo e B I0ARnasY I tadidite ROl s Y BTN Ra Spfel & M thePlond

f or m ng 10k end tHersdc@eplabeicel300 and heydhdndethe 236 102, thbgatkididéctdevi bk 11108
may inclJude a first stress |evel and_the channel 1116 of the second device
1110 ma(JVSti Wetkidd |5 SECHRFeerReRIcT dJa), T Y Eniplingeoppyreint dpmadign CovE 1 s
di Tf er epfisthf QML NE 1986 QG (RL HiRS Heligy ﬂos Add th sécg?@aem@ el ) (%)Fiets Fsttrakhe.
stress wthin the third spacer 1500 affects the tirst stress level wthin
t he firildpo.deltiisenot&kD&aarttle timers etonolresst aek prdcessebtemd thirespbhéing goondileevi ce

1110. Accordingly, it is to be understood that.the stress wi.thin the third
Spacer THEGHCE BB satTLY S eds BRRARE S Ha e SF o ranpe iy Bikaret | co

by | mpregydtied, paRIcEdselciRRids] bk ) Wistthdde dRercamaet id kefl@ndf tearhidevivs
[0124] In sonme enbodi ments, the second stress |evel within the channel of
t he seddfd adétticoecantli@®vivad 1 beewmddireiore dhaindesciminss arcatajecitesdted indetdib th. e

e STl TR R S 38 AL AR R e

third &@ﬁﬁﬁﬂmﬁﬁgph“kﬂlﬁﬁﬁ@@ﬁMherein the first device 1108 includes an NFET
devi ce and the second device 1110 i ncludes a PEET device, the second stress

| evel il8147}gnsampypmbedinaeniasulbsequanbit fonming thy firs sevicadh0. Hee sqcpad detigess

| evel . {In C t he. thi adj.
spacer1£igaH%PK?%%§§P$§¥QH§GHQg“ﬁggﬁgﬁééggggégégggdtghgffgég§$%%§&fggg., a
t ensi | ehstiieab nlahahclude stpsicamntl plokyssahati daatdndlediied hetisdtioass the dbpantd he
stress inducing | ayer 1200 as ori%jnall deposited) and the third spacer

1500 f o¥ifre thedfirabesitce HESsBE serpnd parier dl&@%@r tpngihsiaisrd Ofedisceeraty can
posses %nést{aﬁbﬁ‘gi Q6o raﬁ{éb%lslr& hEtRge asfagtdetihtﬁﬂﬁél drﬁgél?ﬁ%ggér%a%g%l, %}5&9{‘1&%@{;&@' ly

| ess than the tensi tress state e third spa irst
devi ce ahd@8. a fl@h2hhedl parslone lesdpadiaaent s, A of the third spacer [500 nay be

differ each of t first device 1108 and the ond device 1110. in
ot her e FTSE Ofe! M?o@w&eﬁbw; PP B ke 668 Triny! e OBBPERT al |y
equi valsgials heifale 02001 hASL, BRHES iR AR 1@@0[51%%%@”%13@%5%&&40- In

yet other enbodinents, the width of the third spacer
det er mmaerial vdépe ssiftddyinfeoral etacsh tloft carhbe frinderrafigviegberidari® tantithe kbarsekt ond

devi ce 0 .based on, .ifer,alia, the str ransference effect of the
Chira Spahor SRR HRRG: 1S Pesfeosh G BT, 2N GRBBEREY Fn s

resi st élﬂdiﬁ:ir? 186 1208!mHONEREE 2 @REN hiiBdE 128t wHR YGRS AL RFAb&ItN 08 M2da and
t he second device source/drain 1126. [0126,1 As an exenplary illustration,

t he t hitp dibepad €ipal500isrodye msrsielad that whe krrsdtedriatrgial gtiepo irillbo e BEss

angstraq t o abou 00_angstr at jtsnterface with the substrate 1106.
ooy e huchfy BORT 2 e R ROSHEAEP s@hs Id Brplelthtl pRERe s Ok IR Ak Bsf 12200

may i ngéwdleyviay hbi HeRrds] LIvabf itse opét advied 1108 si ratedheal hythalldsgmn bite
first stress level of the first device 1108 and the second stress |evel of
t he sed§HaBEFCCBIUeNEENts) Of Yrp]intSgméeigeientt Hetebl t M) n§ytshest prgiaccsipades

1500, t r: I: [ : .. Of: I
removed P oy PPREPI0 A Pl AR TR et 3o hrl¥Rley Bl e i €16 e
t 0o remwfaht Hestnadskee BYSr cdh30O eatiaced| thedebpwmpwividy thet frefanianandf et first
repeated herein, 101281 Notably, the stress inducing |layer 1200 renains

over tKEVicedil%-ance device 1128, thereby preventing/bl ocking the deposition
of a syppRAUEh¥ ERbIBAhRMH LSS ANERIR! BGET | ER) car BRGREsited by plasma

enhanced chemical vapor deposition. In such cases, it is to be understood that a multitude of
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[01291 Referring nowto FIG 16, therein is shown the structure of Ha [5
alter formng: an electrical contact 1600. Subsequent to formng the third
spacer 1500, the electrical contact 600, such as a | ow resistance silicide
or salicide electrical contact., can be Ibri ned over the gate 1112 and

adj ace d V|ce
sour ce?l g?%glltgonl?%%gﬁe%at%eh ;a gcon‘ggné gf\ll?v(% e a1'S%(S)’u dr atl%rrtlp%fﬂ% F e Tt9Y st
devi ce fkl0&cgnekathet secont, dey ildeknkid Gan Net aﬂiyﬁsyed tdwmoaﬁlﬁesme iteghite isigssl ay- er

1200 forned over the resistance device 1128 bl ocks the de803|t|on of the
el ect r MUEIN ritrgest 002 fayend 198 Adoreysred Vol de appreciaidibytiapreskdiediie the1128.
[01301 ﬂi‘ﬁf& i ny
conduct |hnntg corrpoundqjlal at %(S)ra%ﬁ%tﬁi@ﬁhg %?dczt;t ?Pﬁt&g&?éﬁg%g%et t))%eselﬁ %/ tdg'glb% and
anot herenrpityeriaati/ot hednipidated er ofitdtyate ﬁtea;blrpoarmf f]ormmgdhs StueHs fmahrmg leyetrr i cal

properti th ow.r SI sta | n ot her enb ts, el ectr cont act
[ 600 matﬁ W\Qﬁht?d%)ewéiﬁ Cstt?ét WK et aerae e e Oggancw AP Ce@abalt
(Co), tehhdiighé Ié?netﬁtegﬁltwuﬁl\ﬁhhe ete%tlbmgloﬁpt) or_mol ybdenum (kilo). In
yet other enbodinments, the electrical contact 1600 forned over a portion of
the fi et10déyicec sobodieiatsaihe thitRaesantthehseresendndnglbyerc 2 09ourcahde &bm 1126
can be ed to th pacr150 via a,salicide C lilt
ot b abhanEinesPel By Wb SeOBRER T Hobge B THB B SREeL 4l Tiont act
1600 caae@flhmngm etMPRI0l thhyY bObpGBpFiAte R péiRiidh on qiéede%%n% EQESQRNs BPAHL ed by
the electrical confact 1600) wthin the channel 11 either the first

devi ce fTgoBvise tIR8 anddbndewpadidseice 1100. FIerotbstammcehmcrrts cths dlsiclkass ef thve
second devi.ce 111 des e | ectrical cont 600 is
o1 aced 55 Bl Bybl FROtCREn Rar D8N o il LOCHE I BN B8 B el

el ectrifeal tleoftaacindlORQ laan deLr ileRt atiey cafthabtertd)ehdrahidnetsyoOheGaEsd er s
within the channel 1116. As such, it is to be understood that the thickness
of t he iRd¥cig l8prcl@0 1500desAd eoma drarestiess gifect pon Hierdasnald 1dhef the

t hi ckn I imental effect that the electrical
cont acffﬁ%éiggl géﬁ%g@eg%tﬁgg%?)&?gévqg%g? qty Wi thin the channel 1116 of the
second [0EMi] ddorkdid, it Alillevengipracedtyd by hieoskhrkiledas shobrt tthe thdbrokimpao€rhel 500
can al so be nodul ted b%; decr easi n% t he thickness) to enhance the effect
that t KEeS|BEYTRE HYCEJAPAEY tesptnBdnl HAveobe eRYIPIZeE ORFTFISEyIiEEHCrH s he
channelg 11164 %0 d 8ecf LsStmdent ge 1414@8. Accordingly, the thickness of the
third sspgacer 151(% cz(a:n }Sﬁa m)%unﬁat etljl to enhance or reduce the effects that

t he el ¢61¥2] dalfercognastto ToO0! X oludreln havtevontht heudtirestt FGr €5 sftérgwedesving hi n t he

first device [108 d the second tre evel 3h|n %ﬁ ) econ devi.ce
1110. [H$33P° of Bieart fops Rquee By ge itt?p i Famet ¥t 9 t he
art t h%te@af&@"m&hfteéi@teﬁpgl(ﬂ)e%ﬁ@qls E@é@ﬁ&nﬁ%’ba@t@nﬂﬁRQ%B@@nQﬁféﬁmtgnﬁ/er the

integrated circuit System 1100 for purposés of exerting additional stresses
upon editt redion hé0L hlarmele embbdgnentsy thauetenoaseshintthemasidiay erol3al nstyr expsse

engi neered | ayers. c str.at al | i gned and de ted .ert
compr ol sromldrBire AaE &' U B S8Vt 0BRGP e R st B gt
(e.g., cbeasd b thomadiliakdr p3Ud) CIAPHESSTA RohPbsiREEDY thelBdskU3JerABnb g ARy €, it
is to be understood that the integrated circuit system 1100 may undergo a
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within the stress inducing layer in a block 1708; and formng a third
spacer adjacent the second spacer of the first device and the second device
fromthe stress inducing layer in a Mock 1710. 101351 It has been

di scovered that he present invention thus has nunerous aspects. One such
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aspect of the present invention is that a stress altering I np t can be

enpl oyedytion moglahsecichéhatis dsswh év eppnaptiftely @dudv thd istpaméstress within the
stress inducing layer 1200. It will be appreciated by those skilled in the art that the ion
implant species for the stress altering implant 1302 may also be chosen so as to minimize any
potential negative impact upon the performance of the first device 1108 or the second device
1110.
[0116] In some embodiments, the implant dose and implant energy of the stress altering
implant 1302 are optimized so that the ions end up only within the stress inducing layer 1200.
Notably, the present inventors have discovered that if the stress altering implant 1302 is
allowed to penetrate through the stress inducing layer 1200 into the second device 1110, then
the dopant within the second device source/drain 1126 can become deactivated, thereby
increasing the incidence of device performance degradation.
[0117] Accordingly, it is to be understood that a multitude of implantation parameters, such
as implant dose and implant energy, can be adjusted to modulate the projected range of the

ions to end up only within the stress inducing layer 1200. For example, in some

embodiments, the stress altering implant 1302 may include an implant dose of about 1X10"
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101431 Yet another inportant aspect of the present invention is that it

val uably supports and services the historical trend of reducing costs,
sinplifying systenms, and increasing performance. 101441 These and ot her

val uabl e aspects of the present invention consequently further the state of
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clainmed is: An integrated circuit system conprising: providin ubstrate
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[0119] Notably, an interface 1304 demarcates a region wherein the stress within the stress
inducing layer 1200 changes (e.g., due to the stress altering implant 1302). It is to be
understood that the proximity of the interface 1304 to either of the first device 1108 and/or
the second device 1110 can be modulated to enhance performance of the integrated circuit
system 1100.

[0120] Referring now to FIG. 14, therein is shown the structure of FIG. 13 after further
processing. In some embodiments, the remaining portions of the mask layer 1300 formed
over the first region 1102 can be removed by process techniques well known within the art
and not repeated herein. Subsequent to removing the mask layer 1300 from over the first
region 1102, the first device 1108 and the second device 1110 are exposed for further
processing. In other embodiments, the mask layer 1300 can be removed entirely and a new
mask layer can be deposited in its place only covering regions not to be subjected to the
formation of a low resistance electrical contact.

[0121] Notably, in some embodiments, the stress inducing layer 1200 formed over the first
device 1108 may posses a first stress (e.g., a tensile stress) that can enhance carrier mobility
within the channel 1116 of the first device 1108, while the stress inducing layer 1200 formed
over the second device 1110 may posses a second stress (e.g., a relaxed tensile stress) that is
less than the first stress exhibited by the stress inducing layer 1200 formed over the first
device 1108. It is to be understood that the relaxed tensile stress state of the stress inducing

layer 1200 formed over the second device 1110 results in a reduction of stress upon the
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first spacer and a second spacer; formng a stress inducing |layer over the
first region and the second egion; processing at |least a portion of the
stress inducing |ayer forned over the first region to alter the stress
within the stress inducing layer; and 10formng a third spacer adjacent the

second ac e first, devi d the.second devi fr t he. stress
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first eewilae biyned seLsinauamy diyagl 200 brmbdElerdeyiceenddsigy oMbdi ng the second
devi ce includes providing a PFET device. The systemas clained in claiml
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str essaﬂrd @é@ér‘ IS%OThI%eS[Mﬁ(ri gﬂ&c@?l%@hm fo@m(e‘él giijm:ént Yﬁk%e%&ﬂﬁ spacer 1120 of
both of the first device 1108 and the second device 1110. It is to be understood that the third
spacer 1500 can be formed by an appropriate anisotropic etch process that removes material
of the stress inducing layer 1200 from over horizontal portions of the substrate 1106 and the
top of the first device 1108 and the second device 1110, thereby exposing the gate 1112 of
the first device 1108 and the second device 1110.
[0123] In general, after forming the third spacer 1500, the channel 1116 of the first device
1108 may include a first stress level and the channel 1116 of the second device 1110 may
include a second stress level, wherein the first stress level is different from the second stress
level. It is to be understood that the stress within the third spacer 1500 affects the first stress
level within the first device 1108 and the second stress level within the second device 1110.
Accordingly, it is to be understood that the stress within the third spacer 1500 can be
modulated to enhance device performance characteristics by improving carrier mobility
within the channel 1116 of each device.
[0124] In some embodiments, the second stress level within the channel 1116 of the second
device 1110 has been adjusted to a lower value relative to the first stress level within the
channel 1116 of the first device 1108 by performing the stress altering implant 1302, of FIG.
13, and by forming the third spacer 1500. In cases wherein the first device 1108 includes an
NFET device and the second device 1110 includes a PFET device, the second stress level is
typically less than or substantially less than the first stress level. In such cases, the third
spacer 1500 formed adjacent the second spacer 1120 of the first device 1108 may possess a
tensile stress (e.g., a tensile stress that is substantially equivalent to the stress within the stress
inducing layer 1200 as originally deposited) and the third spacer 1500 formed adjacent the
second spacer 1120 of the second device 1110 can possess a relaxed tensile stress state that is
less than or substantially less than the tensile stress state of the third spacer 1500 of the first
device 1108.
[0125] In some embodiments, the width of the third spacer 1500 may be different for each of
the first device 1108 and the second device 1110. In other embodiments, the width of the
third spacer 1500 may be substantially equivalent for each of the first device 1108 and the
second device 1110. In yet other embodiments, the width of the third spacer 1500 may be
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determined independently for each of the first device 1108 and the second device 1110 based
upon, inter alia, the stress transference effect of the third spacer 1500 and/or the offset of a
subsequently deposited low resistance electrical contact over the first device source/drain
1124 and the second device source/drain 1126.

[0126] As an exemplary illustration, the third spacer 1500 may include a thickness ranging
from about 50 angstroms to about 500 angstroms at its interface with the substrate 1106.
However, it is to be understood that the thickness of the third spacer 1500 may include any
thickness that is optimized to strategically alter the first stress level of the first device 1108
and the second stress level of the second device 1110.

[0127] Subsequent to forming the third spacer 1500, the remaining portions of the mask layer
1300, of FIG. 14, are removed from over the resistance device 1128. The process techniques
used to remove the mask layer 1300 are well known within the art and not repeated herein.
[0128] Notably, the stress inducing layer 1200 remains over the resistance device 1128,
thereby preventing/blocking the deposition of a subsequently formed low resistance electrical
contact. In at least one embodiment, the portion of the stress inducing layer 1200 remaining
over the second region 1104, e.g., formed over the resistance device 1128 and the isolation
structure 1130, can include the stress altered form of the interface 1304, of FIG. 13, formed
between the second device 1110 and the resistance device 1128 as a stress altered section or
boundary 1502.

[0129] Referring now to FIG. 16, therein is shown the structure of FIG. 15 after forming an
electrical contact 1600. Subsequent to forming the third spacer 1500, the electrical contact
1600, such as a low resistance silicide or salicide electrical contact, can be formed over the
gate 1112 and adjacent the third spacer 1500 (e.g., over a portion of the first device
source/drain 1124 and the second device source/drain 1126) of the first device 1108 and the
second device 1110. Notably, the stress inducing layer 1200 formed over the resistance
device 1128 blocks the deposition of the electrical contact 1600 form being formed over the
resistance device 1128.

[0130] In some embodiments, the electrical contact 1600 may include any conducting
compound that forms an electrical interface between itself and another material that is
thermally stable and provides uniform electrical properties with low resistance. In other
embodiments, the electrical contact 1600 may include refractory metal materials such as,
tantalum (Ta), cobalt (Co), titanium (Ti), tungsten (W), platinum (Pt), or molybdenum (Mo).

In yet other embodiments, the electrical contact 1600 formed over a portion of the first device
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source/drain 1124 and the second device source/drain 1126 can be aligned to the third spacer
1500 via a salicide process.
[0131] It will be appreciated by those skilled in the art that the electrical contact 1600 can

affect the mobility of carriers (e.g., due to stresses imparted by the electrical contact 1600)
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formng a third spacer fromthe stress inducing |ayer to create a first
stress level in the first device and a second stress level in the second
device, the first stress level differing fromthe second stress |level. 7.
The systemas claimed in claim®6 further conprising: adjusting the
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contact 1600 can have on carrier mobility within the channel 1116 of the second device 1110.
Alternatively, the thickness of the third spacer 1500 can also be modulated (e.g., by
decreasing the thickness) to enhance the effect that the electrical contact 1600 can have on
carrier mobility within the channel 1116 of the first device 1108. Accordingly, the thickness
of the third spacer 1500 can be modulated to enhance or reduce the effects that the electrical
contact 1600 could have on the first stress level within the first device 1108 and the second
stress level within the second device 1110.
[0132] Additionally, it will be appreciated by those skilled in the art that other stress
engineered layers can be deposited over the integrated circuit system 1100 for purposes of
exerting additional stresses upon each of the channel 1116. In such cases, the additional
stress engineered layers can be strategically designed and deposited to exert compressive
and/or tensile stresses, depending upon the type of device (e.g., tensile for NFET and
compressive for PFET).
[0133] Furthermore, it is to be understood that the integrated circuit system 1100 may
undergo a cleaning step to remove surface contaminants, such as particles, mobile ionic
contaminants, organics and native oxides, before formation of the electrical contact 1600.
Moreover, it will be appreciated by those skilled in the art that the remainder of the integrated
circuit system 1100 can then be completed by conventional transistor and/or CMOS process
steps.
[0134] Referring now to FIG. 17, therein is shown a flow chart of an integrated circuit
system 1700 for the integrated circuit system 1100 in accordance with an embodiment of the
present invention. The integrated circuit system 1700 includes providing a substrate
including a first region with a first device and a second device and a second region with a
resistance device in a block 1702; configuring the first device, the second device, and the
resistance device to include a first spacer and a second spacer in a block 1704; forming a

stress inducing layer over the first region and the second region in a block 1706; processing at

least a portion of the stress inducing layer formed over the first region to alter the stress
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a substrate including a first region with a first device and a second

devi ce and a second region yvlice device; the first device, th.c second
device, and the resistance device each including a first spacer and a
second spacer; and the first device and the second device further including
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t he flr? g jce includes an NEETI device and the second device includes a
Pfti.: 13. The systemas clained in claim1l wherein: the third
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system as claimed in claim11l 30the third spacer o e secon gvice
i ncl udesclaaspertss et ster pssmd invatigr ladlpgertedan tht detpimexesh @roximity effect of a
silicide contact formed over the PFET source/drain region. The present invention achieves
this objective by displacing the PFET source/drain silicide contact from the PFET channel by
an amount substantially equal to the width of the PFET first liner, the PFET first spacer, the
PFET second liner, and the PFET second spacer.
[0136] Another aspect of the present invention is that a silicon germanium punch-through
suppression layer can induce compressive strain/stress in the PFET channel, and if the PFET
source/drain silicide contact is tensile in nature (for example, NiSi) it will reduce the effective
stress induced by the SiGe PFET S/D.
[0137] Another aspect of the present invention is that it provides an NFET differential spacer
configured to increase tensile strain within an NFET channel. The present invention achieves
this objective by configuring an NFET differential spacer to allow a tensile strained dielectric
layer in close proximity to the NFET channel.
[0138] Another aspect of the present invention is that it provides a punch-through
suppression layer that helps to suppress short channel effects associated with dimensional
scaling of a PFET device by configuring the PFET source/drain to suppress punch-through
occurrences.
[0139] Another aspect of the present invention is that it provides increased strain within the
PFET channel by depositing a punch-through suppression layer adjacent the PFET channel.
For example, a silicon germanium punch-through suppression layer can induce compressive
strain/stress in the PFET channel.
[0140] Another aspect of the present invention is that a third spacer can be strategically
engineered to impart a first stress level to a first device while imparting a second stress level
to a second device, wherein the first stress level is different from the second stress level.
[0141] Another aspect of the present invention is that a third spacer can be strategically
engineered to exert a tensile stress upon an NFET device.
[0142] Another aspect of the present invention is that a stress altering implant can be

employed to modulate the stress level within a third spacer.
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15. The systemas clainmed in claim1l wherein: the first stress |evel
within the first device can he controlled by the thickness of the third
spacer adjacent the first device. 16. The systemas clained in claim11l
wherein the second stress |level within the second device can be controlled
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clain117ﬂ$here|n t he punch-through suppression |ayer includes a silicon
ger maniPq 9. The systemas clainmed in claimli wherein:

[0144] These and other valuable aspects of the present invention consequently further the
state of the technology to at least the next level.

[0145] Thus, it has been discovered that the integrated circuit system of the present invention
furnishes important and heretofore unknown and unavailable solutions, capabilities, and
functional aspects for enhancing NFET and PFET device performance. The resulting
processes and configurations are straightforward, cost-effective, uncomplicated, highly
versatile and effective, can be implemented by adapting known technologies, and are thus
readily suited for efficiently and economically manufacturing integrated circuit package
devices.

[0146] While the invention has been described in conjunction with a specific best mode, it is
to be understood that many alternatives, modifications, and variations will be apparent to
those skilled in the art in light of the aforegoing description. Accordingly, it is intended to
embrace all such alternatives, modifications, and variations, which fall within the scope of the
included claims. All matters hithertofore set forth herein or shown in the accompanying

drawings are to be interpreted in an illustrative and non-limiting sense.
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What is claimed is:

1. A method for manufacturing an integrated circuit system comprising:

providing a substrate including a first region with a first device and a second device
and a second region with a resistor device;

configuring each of the first device, the second device, and the resistor device to
include a gate, a gate dielectric, a first spacer and a second spacer;

forming a stress inducing layer over the first region and the second region;

processing at least a portion of the stress inducing layer formed over the first region to
alter the stress within the stress inducing layer; and

forming a third spacer adjacent the second spacer of the first device and the second
device from the stress inducing layer, the stress inducing layer including a
portion remaining over the second region with a stress altered boundary

between the second device and the resistor device.

2. The method as claimed in claim 1 wherein:
providing the first device includes providing an NFET device and providing the

second device includes providing a PFET device.

3. The method as claimed in claim 1 wherein:
forming the stress inducing layer includes forming a tensile stressed layer.

4. The method as claimed in claim 1 wherein:
processing at least a portion of the stress inducing layer includes implanting

germanium or xenon.

5. The method as claimed in claim 1 wherein:
forming the third spacer creates a first stress level in the first device and a second
stress level in the second device, the first stress level differing from the second

stress level.

6. A method for manufacturing an integrated circuit system comprising:

providing a substrate including a first region with a first device and a second device
and a second region with a resistor device;

configuring each of the first device, the second device, and the resistor device to
include a gate, a gate dielectric, a first spacer and a second spacer;

forming a stress inducing layer over the first region and the second region;
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processing at least a portion of the stress inducing layer formed over the second
device to alter the stress within the stress inducing layer; and

forming a third spacer from the stress inducing layer to create a first stress level in the
first device and a second stress level in the second device, the first stress level
differing from the second stress level and a portion of the stress inducing layer
remaining over the second region with a stress altered boundary between the

second device and the resistor device.

7. The method as claimed in claim 6 wherein:
forming the third spacer to create the first stress level within the first device includes
adjusting the thickness of the third spacer adjacent the first device.

8. The method as claimed in claim 6 wherein:
forming the third spacer to create the second stress level within the second device

includes adjusting the thickness of the third spacer adjacent the second device.

9. The method as claimed in claim 6 further comprising:
configuring the second device to include a punch-through suppression layer within a

second device source/drain.

10.  The method as claimed in claim 6 further comprising:
forming an electrical contact adjacent the third spacer of the first device and the
second device.
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