INTEGRATED CIRCUIT AND METHOD OF FABRICATION THEREOF FIELD OF THE INVENTION
[0001]The present invention relates to integrated circuits (ICs) and a method of fabricating an integrated
circuit. In particular, but not exclusively, the invention relates to integrated circuits having NFET and PFET

transistor devices. DESEGRATIGNCOFCTHEARE MEEB ARG FOBRICAITHBh HdHRkMEgrated circuit
integration schemes, spacers are formed on sidewalls of the gate stacks of NFET and PFET devices by

forming a blanket layer over the wafer, ahtF5REEHVER DIYENGER 1ayer to form such spacers. [0003]As
device dimensi continue to decrease, it becomes more and maore difficult to control the profiles of
source and g&‘?ﬂinctiB]?fspéfﬁﬁ“EBUF@goﬁﬁalﬁFéﬁ? BERRLD SERLS GG Ay R B QLS BRe reason for
this is that the doparﬁg dused.{oui res eflcl,[&ii\r/q)ill%rr}lgpon gsu h %s arsenic anﬂets)?r%ﬂ% f}%\éﬁ gp;fuel[sent diffusion

. .. anIntegr ciycul nnpa 1€, cxclusive 5{, € Ve icanéel .
characteristics in silicon. Junction profiles may be severely degraded during thermal processing of a

device due tq,gjffusign Piffgigees.iniynciQp.arofiles between NFET and PFET devices can result in
increased differences between MEET and PFET device performance characteristics. [0004]In order to
improve the performance of FET depicssrasdeXcErdinNe REDATEONUE to decrease, stressors may be
introduced into each device in order to apply a strain to the channel region of the device. Stressors may
be formed byl @¢Rhnting evdepéanitihiaddretwaierinithemicinityohihespaursefdfatmeégions of a device.
Alternatively, stressors may be formed by etching a recess in the source/drain regions, and forming a
stressor materighinilse ecesissiaka it NIV arbSE Bgpried ty fhendtamblenkediyarever dhevice by coating
the device with a strained layer of material. [0005]In the case of PFET devices, stressors that cause a
compressive %5210 HEURGRIG|BESHHEYER 4hREPREIbIARESfound to enhance the performance of the

device. Such sors generally comprise an epitaxial material having a larger lattice constant than the
substrate [8“@3?] A% dgwrce 1memgns continue to decrease, 1t becomes m%re andgmore (tl'if%cu tto

control the profiles of source and drain junctions and source and drain extensions associated with
the devices. One reason for this is that the dopants used for respective junctions (such as arsenic
and boron) have different diffusion characteristics in silicon. Junction profiles may be severely
degraded during thermal processing of a device due to diffusion. Differences in junction profiles
between NFET and PFET devices can result in increased differences between NFET and PFET
device performance characteristics.

[0004] In order to improve the performance of FET devices as device dimensions continue to
decrease, stressors may be introduced into each device in order to apply a strain to the channel
region of the device. Stressors may be formed by implanting a dopant into the wafer in the
vicinity of the source/drain regions of a device. Alternatively, stressors may be formed by
etching a recess in the source/drain regions, and forming a stressor material in the recess. Strain
may also be applied to the channel region of a device by coating the device with a strained layer
of material.

[0005] In the case of PFET devices, stressors that cause a compressive stress to be developed
in the channel region are found to enhance the performance of the device. Such stressors

generally comprise an epitaxial material having a larger lattice constant than the substrate



material. In the case of a PFET device formed in a silicon wafer, the stressor material may be epitaxial
silicon germanium. [0006]In the case of NFET devices, stressors that cause a tensile stress to be
developed in the channel region are found to enhance the performance of the device Such stressors
generally comptisela mtterint bayiFd deralideiatice cohistantafvanhthsrsybstateiphaterid. In the case of
an NFET device formed in a silicon wafer, the stressor material may be epitaxial silicon carbide alloy.
[0007]In ordeiPiE- i lidrB LEBPH-IERSses, etching of the substrate is required. Etching of the substrate to
form stressor@ﬁ%lsses is usually performed after forming spacers on sidewalls of the gate stacks of the

FET devices! SURMMARN S EFIENRVERMTEN {6508 P15 AR M B EiBSIMEE 8I°HE Present

invention to g gst partly Mitale, atleast sore. oL he ahove: mentignedpipblens, Acgaiging to  first
aspect of the Invention, there Is provided a method of forming an integrated circuit structure” comprising

the steps of fasming.a firgt andseconddavisasaoionon v HRceRiAvRAlRfoIMiRg AssRacer of a first
width on a sidewall of a first gate stack in the first device region, forming a spacer of a second width on a

sidewall of a seNERT galeStaakdiihsiseaondidemeakegiomatsiti the iestpividthn biabeg cliffegent from the
second width. [0009]According to a second aspect of the invention, the formation of the respective
spacers is folllwed by the formation, in the same processing run, of stressor elements for applying a
stress to the respective channel regions corresponding with the first and second gate stacks. The stressor
elements for Hi98Rling thewifsrerftentivnedrsaessetoctingedeivesehaimeivegioigaray déhstressors in
the source and drain regions of the respective gate stacks or stressor layers over the respective channel
regions. [001BIBYHTSUIITYSEROLEGREES KAV areranedickHarale g e titR et dif spacer it is

possible to C%Qttéglac glgg%c&tfe(}twﬁgg a stressor member and a channel region of each FET

SUMMARY OF THE INVENTION
[0008] It is an aim of embodiments of the present invention to at least partly mitigate at least
some of the above mentioned problems. According to a first aspect of the invention, there is
provided a method of forming an integrated circuit structure comprising the steps of forming a
first and second device region on a surface of a wafer, forming a spacer of a first width on a
sidewall of a first gate stack in the first device region, forming a spacer of a second width on a
sidewall of a second gate stack in the second device region, with the first width being different
from the second width.
[0009] According to a second aspect of the invention, the formation of the respective spacers
is followed by the formation, in the same processing run, of stressor elements for applying a
stress to the respective channel regions corresponding with the first and second gate stacks. The
stressor elements for applying the aforementioned stress to the respective channel regions may be
stressors in the source and drain regions of the respective gate stacks or stressor layers over the
respective channel regions.
[0010] By providing FET devices having different thicknesses of gate stack sidewall spacer

it is possible to control a distance between a stressor member and a channel region of each FET



device. Thus, in the case that source and drain stressor elements are formed in source and drain stressor
regions of each FET device, the distance between respective stressor elements and the channel region of
the FET device will be proportional to the thickness of the respective gate stack sidewall spacer. [0011]In
the case thatdsvitresHus|aytreisifothacebteceand tharFET e vlcactiteattistaneéibstweemthdrastressor layer
and the channel region of the FET device will also be proportional to the thickness of the gate stack
sidewall spac¥fsserieglomyhrashdiig S iRsebi Sfeancr Beiv et etare A S B IR B A9 BSting an

integrated circuit structure havi te sta Tsidewall.s cer %ﬁ.d'fferen hicknesses on different
rospective ty HBY P GRURE CE RIS e U BoR B A D8 AN bk B RES RSgfOR B aitorent
respective tygﬁgvgguds%g'&ggs. [0012]1t will be appreciated that reference to gate stack sidewall spacers of

different thicknesses does not include reference to gate stack sidewall spacers of nominally the same

thickness buthgiing verysmall giffergnces inthickoess ketyran devigenaf easame type due to
expected variations in process uniformity. BRIEF DESCRIPTION OF THE DRAWINGS

[0013]Embodisness é thespreseatdnyentiamwsl-aavh betsleseTibed kerainaiai hypyaw i example only,
with reference to the accompanying drawings, in which: [0014]FIG. 1 shows a structure formed during a
process of fathcbitkoesirvinbe gradedairiditvali cpacking Thihédyppior@rg[@0hEEIES ci2ctat Fuskowe structures
formed during a process of fabricating an integrated circuit according to embodiments of the invention;

and a method of fabricating an integrated circuit structure having gate stack sidewall spacers of

different thicknesses on different respective types of FET devices, different stresses may be

applied to the channel regions of different respective types of devices.

[0012] It will be appreciated that reference to gate stack sidewall spacers of different

thicknesses does not include reference to gate stack sidewall spacers of nominally the same

thickness but having very small differences in thickness between devices of the same type due to

expected variations in process uniformity.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013] Embodiments of the present invention will now be described hereinafter, by way of

example only, with reference to the accompanying drawings, in which:

[0014] FIG. 1 shows a structure formed during a process of fabricating an integrated circuit

according to the prior art;

[0015] FIGS. 2 to 7 show structures formed during a process of fabricating an integrated

circuit according to embodiments of the invention;

[0016] FIGS. 8 to 10 show structures formed during a process of fabricating an integrated

circuit according to embodiments of the invention; and

[0017] FIGS. 11 to 14 show structures formed during a process of fabricating an integrated

circuit according to embodiments of the invention.



[0016]FIGS. 8 to 10 show structures formed during a process of fabricating an integrated circuit according
to embodiments of the invention; and [0017]FIGS. 11 to 14 show structures formed during a process of
fabricating an integrated circuit according to embodiments of the invention. DETAII FD DESCRIPTION
OF THE INVENTION [0018]Théf&l6WiRg BRIEGUIEMS Qird tHidNydaNid @Nistrate the invention more fully
without limiting their scope, since numerous modifications and variations will be apparent to those skilled
in the art. [00P91BIG. 1Thesereruinmcsthodttratiorimbérersdng Hysrotebs oy sabereaiyielintegrated circuit

according to the prior art. The structure includes an array of NFET devices 1 and an array of PFET
devices 2. GAMPSHURGIR IS S9REH R ARBITSY BN TSAHEY M SyEians O SRS structure 5 of

each device. t51002(%1@080%%03 o the prior art process, the spacers 3 are formed to have the same
. 0S€ SK111€d 1 . . . .
thickness as each other. 1 Furthermore, according to the prior art, stressors are formed in the source

and drain [0019] FIG. 1 illustrates a structure formed during a process of fabricating an integrated

circuit according to the prior art. The structure includes an array of NFET devices 1 and an array
of PFET devices 2. Gate stack sidewall spacer elements 3 are formed on sidewalls of a gate stack
structure 5 of each device.

[0020] According to the prior art process, the spacers 3 are formed to have the same
thickness as each other.

[0021] Furthermore, according to the prior art, stressors are formed in the source and drain
region of each device in order to form strained channel MOSFET devices. In the case of NFET
devices, stressors are formed to apply a tensile stress to the channel region 6 of each of the NFET
devices. In the case of PFET devices, stressors are formed to apply a compressive stress to the
channel region 7 of each of the PFET devices.

[0022] The stressors may be formed by implantation of a material. Alternatively stressors
may be formed by etching a stressor recess and forming a stressor material in the stressor recess.
In a still further alternative, stressors may be formed by depositing a layer of stressor material 4
over each of the FET devices.

[0023] FIGS. 2 to 7 illustrate structures formed during a process of fabrication of an
integrated circuit in accordance with a first embodiment of the present invention.

[0024] FIG. 2 shows an integrated circuit structure having an array of NFET device elements
10 and an array of PFET device elements 20 (only one device of each array is shown). It should
be understood that while the specification refers to an array of device elements, this is merely to
reflect what is the norm in current industry practice and as shown in the figures, the invention

applies to integrated circuit structures having one NFET device and one PFET device also.



region of each device in order to form strained channel MOSFET devices In the case of MEET devices,
stressors are formed to apply a tensile stress to the channel region 6 of each of the NFET devices. In the
case of PFET devices, stressors are formed to apply a compressive stress to the channel region 7 of
each of the PPE25 Hevitesh[0022]Thmstrettergmay bk fomked bysintpkirtatiors ot cimataeial. Alternatively
stressors may be formed by etching a stressor recess and forming a stressor material in the stressor
recess. In a SHFFUTHERSI AR ASiresebYs Thatpdecmembt By depositing a layer of stressor material 4
over each of the FET devices. [OOZSEFIGS. 2 to 7 illustrate structures formed during a process of

fabrication of Af2Mtegrald&tieditl Set sraiarde hathosmmdoumbs arrentsletis piadart I9vahtion.

[0024]FIG. Zﬁgo NS an integrated circuit structure having an array, of NFET device elements 10 and an
artay of PFET a0 St s St (i o e ot a8 et s B T Reeratood that
while the spegificationfefars.iq an array of device elements, this is merely to reflect what is the norm in

current industry practice and as shown in the figures, the invention applies to integrated circuit structures

having one Njgb2devigg andene FH&Ed: davieerlsond 00451Eash dayisesalesmeantiaf thesarrays of device

elements 10, 20 has a respective gate stack structure 11,21 and a respective channel region 14, 24.
[0026]A first kayssdohenfirsticoatetiad 3@yisdasniadseuerdhecanibystohdeviteoelemients 10ic20. The first
material is a material from which spacer elements will be formed on the sidewalls of the gate stack
structures 11nigide[00RiriAsdaraintg wokthetfirstseaorhpdibhenitht @IS procastinl andgobdigilicon nitride In some

thereof are also useful.

[0028] FIG. 3 shows the structure of FIG. 2 following formation of a first mask member 41
above the array of NFET device elements 10 and not above the array of PFET device elements
20. The first mask member 41 may be formed from tetracthoxysilane (TEOS). In some
embodiments of the invention, the first mask member 41 may be formed from silicon oxide.
Other materials are also useful for fabricating the first mask member 41 including conventional
photoresist materials.

[0029] The structure may then be subjected to an etch process in order to remove a portion
of the first layer 30 thereby to form a pair of sidewall spacer elements 22 on sidewalls of the gate
stack structures 21. It will be appreciated that the thickness of the spacer elements 22 on
sidewalls of the gate stack structures 21 will depend at least in part on the conditions under which
etching is performed, such as the time period for which etching is performed. According to the
first embodiment, the etch process may be a reactive ion etch process. Other etch processes are
also useful.

[0030] According to the first embodiment, the thickness tprer Of the spacer elements 22 on
the PFET device elements 20 is preferably around 15nm. In some embodiments of the invention,
the thickness tppgr may be in the range from about 10nm to about 20nm. Other thicknesses are

also useful.



embodiments silicon oxide may be used instead, or a combination of silicon oxide and silicon nitride.
Other isolating, low-k materials compatible with CMOS processing and combinations thereof are also
useful. [0028]FIG. 3 shows the structure of FIG. 2 following formation of a first mask member 41 above
the array of N#BTIdevics eleinertthd Orardraof BlSovdthevanpalemfsPRETT dewviseelerelits20. The first
mask member 41 may be formed from tetraethoxysilane (1E0S). In some embodiments of the invention,
the first maskhfi&merared T aepwrfiet) mopnbsiicais Bhide dOaver indnsriAees ibaiaasat for fabricating
the first mask member 41 including conventignal photaresist materials, [0029]The structure may then be

subjected to K &HBH HYORESEYR BRREF b Yem OV SHETHER BF e st B8 itdP&BY T Form a pair of

sidewall spaq[%@%m%ﬁts 22 an side.vvallsf.of thd(Ti gate stack structures 211 gvclg bsv iTllpeopérec'ﬁted that the

. € Stressor la 1S conjigure a a compressive stress nne, 10N .
thickness of the spacer e?ementsyfi on S|dgewa S #)t%e gatg stacﬁ structures epend at least in

part on the copditippsringes Whichesiching isPeHQKmedy such as the time period for which etching is
performed According to the first embodiment, the etch process may be a reactive ion etch process Other

etch processggazg alspiusefuba3QAcaaedingitn 4eifikstne mbRJIMNE Ik the thicknessoRHET of the
spacer elements 22 on the PFET device elements 20 is preferably around 15nm. In some embodiments

of the inventidrydhectipekneds fpktEyaafibe inthalrihgefibmuahofiNOFimiteiabdand0nig, Other
thicknesses are also useful. [0031]FIG. 4 shows the structure of FIG. 3 following deposition of a stressor
layer 25 overaisethstfoenaren Phe sseassoprdayenbs hhgvbetle siieord RitHdaldsive cleaitg 22 composition
arranged to form a compressive stressed layer. Other materials are also useful for forming the stressor
layer 25. Thel¥dsor Hfep fhesniguredtsca b o doaprasar eldtmiecets thsBASHRATHIZiBh 24 of each

PFET device of the arr X}of PFE;I’ devices 20. OOiZ FIG. ';3 show:? the s uct1 re of FIG. 4 fqllowing
removal of the" iy ?ﬁ%@k fembseioRt thére Y ERPOSIR The e Tal et bY Fr‘sz"x%%et faF40 S&‘?%r the array of
NFET device glements, .1%1]\%51%%'}&?:1%&‘3 %}%P&Qtﬁ{%&%ﬁé‘s‘é SP%%‘%%&?‘Q@M@S% LG QHRYPT PFET

device elements 20. [0033]FIG. 6 shows the structure of FIG. 5 following an etch process to remove a
portion of  (he gate stack structures 11 will depend at least in part on the conditions under which etching is

performed, and the time period for which etching is performed. According to the first
embodiment, the etch process may be a reactive ion etch process.

[0034] According to the first embodiment, the thickness txrer of the spacer elements 12 on
the NFET device elements 10 is preferably around 15nm. In some embodiments of the invention
the thickness tnprr may be in the range from about 10nm to about 20nm. Other thicknesses are
also useful.

[0035] FIG. 7 shows the structure of FIG. 6 following deposition of a stressor layer 15 over
the array of NFET elements 10. The second mask member 42 has also been removed, following
deposition of the stressor layer 15. The stressor layer 15 is a tensile stressed layer and is arranged
to apply a tensile stress to the channel region 14 of each device element of the array of NFET
device elements 10.

[0036] It will be understood that the first embodiment of the invention allows control of the
amount of stress applied to the channel regions of respective arrays of NFET and PFET device

elements of an integrated circuit structure.



first layer 30 thereby to form a pair of sidewall spacer elements 12 on sidewalls of the gate stack
structures 11. It will be appreciated that the thickness of the spacer elements 12 on sidewalls of the gate
stack structures 11 will depend at least in part on the conditions under which etching is performed, and
the time perid@0ft whithretchinty.ishperform etistesandirty torthel fiddhenulyodimbivk e d@tghqerocess may
be a reactive ion etch process. [0034]According to the first embodiment, the thickness tNFET of the
spacer elemétigens 9A gHE MESTIaaHOBlRRenrs ArKS: prafeiiRe skt 1%51iks 1PRS¥me embodiments

of the invention the thickness tNFET may be in the range from about IOnm to about 20nm. Other

thicknesses 1875148 et gotrsuyia el B SHEWY iR strutemd s Fescb seindviy eBesHEhdf a stressor

layer 15 °Verb%hceor%¥5‘?1¥a%f+ﬂ§§1€s§r' ments 19, Thesecond Eﬁ?én'éfmee?&?%%f‘ Das.ASRes femoved,
following deposition of the stressor layer 15. e stressor layer 515 a tensile stressed fgyer and is

arranged to aply)adenailR.stiesade thechannel regianddheachdeyics glement of the array of MEET
device elements 10. [0036]It will be understood that the first embodiment of the invention allows control of

the amount ofopess appéasdenihg shanngl regignslraspectivg auaysefi Mk Taansk RIFET device
elements of an integrated circuit structure. [0037]For example, the amount of stress may be controlled by

varying a thickness dfsspacenielements onrgate lsjackiSidsvialis obresthe cthpecairraysayyaiiting the
thickness of the spacer elements allows the distance of the stressor layer 15 from the channel region 14
of each devicgerich&eantralied sTise iv|dsapiprsisipeyserldyxars B idlothharetianthe srsgiontice. the smaller
the spacer width), the greater the stress in the channel region due to the stressor layer 15. [0038]The
amount of str&SRCEAYF f‘g%‘&ﬁliﬁ%(’ﬂf'alternatively be controlled by varying an amount of stress in the

respective ?t”ﬁﬁ lay r%alisfiZS ggrrlpeg over the re?%ec(t:ié/g arrays. Tri] r gtgﬁrhtye amoL nt of stress in
the respectiv s?r%sso PRI 8K RRISIRE SRASE T r%%é%fgivﬁ Ml 78§Ens. [0039]In
variations of the HifstaMBedIMENt, SRACGR I MEE PARISEWRHE B HE ARIRSIAFS e of locating

suitable respective different stressors in NFET and/or PFET devices. By forming spacers on

sidewalls of the devices having different thicknesses on NFET and PFET device structures,

respectively, the stressors have different proximities to the channels of respective devices,

thereby enabling control of the amount of stress applied to respective channels. Furthermore, the

ability to form spacers with different thicknesses enables tailoring of overlap control for

source/drain regions and source/drain extensions for different devices types. Once the stressors

are formed, the spacers can be removed and subsequent processing continued.

[0040] According to the second embodiment of the invention, a process of forming spacers

on sidewalls of the gate stacks of the array of PFET device elements is performed, substantially

as described with respect to the first embodiment of the invention (FIGS. 2, 3).

[0041] FIG. 8 shows the structure of FIG. 3 following implantation of dopant atoms to form

doped stressor elements 26, 27 in the source and drain regions, respectively, of the PFET device

elements. The stressor elements 26, 27 apply a compressive stress to the channel region 24 of

each of the PFET device elements.



structures 11, 21 are disposable spacers The spacers may be formed for the purpose of locating suitable
respective different stressors in NFET and/or PFET devices. By forming spacers on sidewalls of the
devices having different thicknesses on NFET and PFET device structures, respectively, the stressors
have differentQ9d3timitiasctoding ohbnsrets bt mbspaativeidbyioces) titrerehiopmablimg corihoPdEthe amount of
stress applied to respective channels. Furthermore, the ability to form spacers with different thicknesses
enables tailoffYj6t By e gcoAtBIfa s uPEEIiEiARIGIGHEaMREF sbaressfdkalivdrtEnssoits for different
devices types. Once the stressors are formed, the spacers can be removed and subsequent processing

continued. [OYEKLE SIS T tHE LRAERG EHISSORHEAI WP HIEY RS ISR 4 PredBLL B RFASAY spacers on

rformed, substantially as described
ey :

sidewalls of the gate stacks of the array of PFET. device elements is
ith respent (s Be ] B A B R B R R O 2 re of Flo.

3 following implaniatienREgepant atoms to form doped stressor elements 26, 27 in the source and drain
regions, respectively, of the PFET device elements. The stressor elements 26, 27 apply a compressive

stress to the pivasnel reginn 34w gachweiihe A€ daicemelementsr (ROAR]IAtcRAMdothe second
embodiment of the invention the dopant atoms for the PFET devices may be germanium atoms, but other

dopant atomsmar&aisdasdfukebadinatimoenbarvidriations of dthef REEINdt e bioinnent() tHadtiogant atoms
may be tin (Sn) atoms, indium (In) atoms or any other suitable dopant atom alone or in combination
having a relafit/é¥y fHigheaothie sre sensnpalédwitde sillbon cpob4afriacko spbhe atiey strdéigFe of FIG 8
following removal of the first mask member 41, and formation of a second mask member 42 over the
array of PFE feyis6itseiathEhbassobaaming ioree: fraiager 96 1St sidsere e ghstdewalls of each

gate stack 11 .of.fhe array of Fge'gcgggdt%% elemﬁlnts 10 hafchglf?o be%Q dE)erforrE%d.. Etching of the first layer

. simiular mannet as that ve with.respect, to IS €m ent the.mventiofr, .
30is performe%l1 N & SIMilar MAnNer s that descHbad above with respel& fo the Tirst eémbodiment of the

invention. [0Ggdli|G. 19shongthesusiuie.ofFE: ALty MpRRRta HhAoRAN Algms into the

structure to form source and drain stressor elements 16, 17 respectively of the NFET device elements.

[0045]Accordipgterthe 1saRQnd @MRRdimanttBeAORAR ARIOMS:ipayiRe, RO N AL MSy Bt

elements.

[0045] According to the second embodiment, the dopant atoms may be carbon atoms, but
other dopant atoms are also useful. In variations of the second embodiment, the dopant atoms
may be phosphorous atoms, or any other suitable dopant atom alone or in combination having a
relatively low atomic size compared with silicon.

[0046] The source and drain stressor elements 16, 17 are arranged to apply a tensile stress to
the channel region 14 of each NFET device of the array of NFET devices 10.

[0047] It will be understood that the second embodiment of the invention allows control of
the amount of stress applied to the channel regions of the respective arrays of NFET and PFET
device elements of an integrated circuit structure. The amount of stress may be controlled by
varying a thickness of spacer elements on gate stack sidewalls of respective arrays as discussed
above. The amount of stress can in addition or alternatively be controlled by varying the size of
stressor elements 16, 17, 26, 27, and the amount and type of dopant used to form the stressor

elements.



other dopant atoms are also useful. In variations of the second embodiment, the dopant atoms may be
phosphorous atoms, or any other suitable dopant atom alone or in combination having a relatively low
atomic size compared with silicon. [0046]The source and drain stressor elements 16, 17 are arranged to
apply a tensilé@ibdss tathedhamrehistiorhdingheichaNiFETidevipecofsshe GmapofiNtEEPdevices 10.
[0047]1t will be understood that the second embodiment of the invention allows control of the amount of
stress applied 46" HE ehdsselereaibhel slarapeeddildcaitays BeNPECHAMPPRE S @eas Slements of an
integrated circuit structure. The amount of stress may be controlled by varying a thickness of spacer

elements on J&fE R4 R BRGNS Srerishanditrs wd Sy alinras RidBy BsaY8" $AEHmolint of stress can in
dditi | ivel trolled b [ [ f.st | ts 16, 17, 26, 27, and th
acdition or a [@ggej've ¥Re fp&é%setﬁe s}ﬁ}’ﬁé é%gl«lfl? 3nowin r%%%%;&?ﬁ%?&%ﬂ%% s and the

€ .
amount and f dopant used to form the stressor elements. ccor ird embodiment of

the invention, ARIRCRSS R IOLWING RRASEAS Y SIdRWallF RTINEAAIG SRRk AN AEANGRGFET device

elements is performed substantially as described with respect to the first and second embodiments of the

invention (FIGSh&ardly [R@#81FIG. delephws 1he stedatine ik iirBlalaning anprasess &f etching of the
structure to form stressor recess portions 28A, 29A in the source and drain regions of each device

element of thecingyhefsPichifedetivoa tkesnents 20esApaniaingsy, I9a tihigbermbadiveinh therjpgocess of
etching the structure to form the stressor recess portions 28A, 29A may be a reactive ion etching process,
but other etciviecprdeesties cshily Bowrslseebprowdsychpeoatss aisetisl. fe080]In each of the first,
second and third embodiments, the gate stack sidewall spacer elements 22 may be formed from silicon
nitride. The r&%le iotstckinbtsGEdsesond pe Pdrembrtinrsinghs rsciv RifFsidhPriShedium that

selectively etches silicon arLd not s%i on nifride. .Codns uently, etching of the substraLe of the structure
occurs and nd @Féﬁsn‘% B GaR t%%lf% %‘iépé’\?vgﬁrébca?eﬂ‘re é?é%‘é%{gnﬂ. 0851717°861e Embodiments of the

invention, thepgfg’rggﬁqls'ﬁgg m@:}/ca% gnlg%isn%l%(f‘etﬁ\{ﬁ% that selectively etches silicon and not silicon

nitride. Consequently, etching of the substrate of the structure occurs and not etching of the gate
stack sidewall spacer elements 22.

[0051] In some embodiments of the invention, the RIE medium may be of low selectivity
between silicon and silicon nitride. In this case, the spacer thickness as deposited is thicker, in
order to achieve a target spacer width.

[0052] FIG. 12 shows the structure of FIG. 11 following a process of forming a stressor
material in the stressor recess portions 28A, 29A of the device elements of the array of PFET
device elements 20. By means of this process, stressor elements 28, 29 are formed in stressor
portions 28A, 29A respectively. The stressor material is arranged to apply a compressive stress
to the channel region 24 of each PFET device element of the array of PFET device elements 20.
[0053] According to the third embodiment of the invention, the stressor material may be
epitaxial silicon germanium. In variations of the third embodiment, the stressor material may
instead be silicon germanium carbon, silicon tin, silicon indium germanium, or any other

functionally equivalent stressor material.



between silicon and silicon nitride. In this case, the spacer thickness as deposited is thicker, in order to
achieve a target spacer width. [0052]FIG. 12 shows the structure of FIG. 11 following a process of
forming a stressor material in the stressor recess portions 28A, 29A of the device elements of the array of
PFET devicel8{dHentsR0oBingrie drslofdhisbpldovessihstsassor haenehis:2B; REnsmébiochsedcinh stressor
portions 28A, 29A respectively. The stressor material is arranged to apply a compressive stress to the
channel regidﬁ@&%‘?@%ﬁ@l‘f’l"é‘?be@@@ drerEnaT tReswiray IFPEEfTdevice elements 20.
[0053]Accordin&§r(]) the third embodiment of the invention, the stressor material makf be epitaxial silicon

at

germanium. I} ionacfh @ B ERRBOHi LMY (AR QA AP ad BE"Sficon germanium

carbon, silico(rg tt:irnthsiliconoi%g{lii]gm ﬁ%rcrge Q}Héﬁ‘fs%a?}{e%%@%ﬁ Juna%ﬂ%]éa”%/ee [\ enstf‘gtvrveslg%gmaterial.
vapour deposfﬁon f@gﬁ). er deposition procésses are also usefur, [O 55{THE Tirst mask member 41 is
then removedyand a second mask member 42 formed over the array of PFET device elements 20. The

second mask member 42 is also shown in FIG. 12. [0056]FIG. 13 shows the structure of FIG. 12 following
a process of ajgkdNg thedirstlaysrs 36k tarfierin SPaee! elemenis: 1o RRsids walls ofihergatgestack 11 of

each device element of the array of NFET device elements 10. [0057]Etching of the first layer may be
performed by3mednsnGhaceesletheatiorn etclidag Proaass hitt aibien etchirg @racesisesarg also useful.

array of NFET device elements 10.

[0057] Etching of the first layer may be performed by means of a reactive ion etching

process but other etching processes are also useful.

[0058] Following etching of the first layer 30, further etching of the structure is performed in

order to form stressor recess portions 18A, 19A of each of the NFET devices. According to the

first embodiment, etching of the stressor recess portions 18A, 19A may be performed by means

of a reactive ion etching process. The reactive ion etching process may be performed using a

reactive ion etching medium that selectively etches silicon and not silicon nitride. Consequently,

etching of the substrate 100 of the structure occurs and not etching of the gate stack sidewall

spacer elements 12.

[0059] It will be appreciate that in the case that spacer elements 12, 22 are fabricated from a

material other than silicon nitride, a different etch medium may be required. Similarly, in

embodiments where the substrate is not a silicon substrate, a different etch medium may be

required.

[0060] FIG. 14 shows the structure of FIG. 13 following formation of a stressor material in

the stressor recess portions 18A, 19A of each device element of the NFET device elements 10.

By means of this process, stressor elements 18, 19 are formed in stressor recess portions 18A,

19A, respectively. The stressor material is arranged to apply a tensile stress to the channel region

14 of each NFET device element of the array of NFET device elements 10.
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[0058]Following etching of the first layer 30, further etching of the structure is performed in order to form
stressor recess portions 18A, 19A of each of the NFET devices. According to the first embodiment,
etching of the stressor recess portions 18A, 19A may be performed by means of a reactive ion etching
process The edtlve idn@ichiagophe dessembydbecpe thevmedon singrareag tiveilonretethiory nedium that
selectively etches silicon and not silicon nitride. Consequently, etching of the substrate 100 of the
structure occtida4Aes RbthstEwih grafodietpatdhe eiers elcletiealt lSpac s end et b5 91t will be appreciate
that in the case that spacer elements 12, 22 are fabricated from a material other than silicon nitride, a

different etchPHRSBIGFAhAY 198 PRGNS Sk ARV S SHIEDATTRSFRS IR #2%Libtrate is not a silicon

substrate, a diffegen%.etch medium may be required. [0060]FIG. 14 shows the structure of FIG. 13
combination.

following formation of a stressor material in the stressor recess portions 18A, 19A of each device element

of the NFET ggisp elamenis,d9s By BeaRs-9Lhis RIQESSe SUSSSPRRIeAENIS LS Rare formed in

stressor recess portions 18A, 19A, respectively. The stressor material is arranged to apply a tensile stress

to the channeld¢ggivlirpfraash.NE&Ehaavice chement ofdae apy el MrEpdaviagelements 10.

[0061]According to the third embodiment, the stressor material may be silicon carbon In variations of the
third embodimkemntethe stressor material may instead be silicon carbon phosphorous, silicon phosphorous,
or any other suitable stressor material alone or in combination. [0062]In various aspects of the invention,
device elemdiff9dF NFETFthypeoandadievicerskenvé tts iof RAEETeIyple aredfchivied Havingtdiffdrent thickness
spacers on respective types of devices. 0063é>Furthermore, various aspects of the invention enable a
reduction in tRESKEIFMIEPB AR EKISTE H st erloradnituiaeiet GBFYS harineatanelgins! Ak having

strained channslpﬁlgﬁ[ and IlDFET device eleme_nti‘. For eqflmple, in. thde case that it is redquired to form an
integrated cirfiit Raving SF&TSRE Sharhar MBETHING BREET AU Sl tHE LIPS B BEHHY of a lint layer to

form gate stagk siaewal SPRGE %h%H&Fﬁﬁiﬂggi{H?ﬁé‘lb&é@c‘?s,t%l%%%sséf%%%‘ﬂ{grg@?ﬁ?s‘?§a§9rrlobe performed

without a requirement for an intervening masking step.

form gate stack sidewall spacers and etching the substrate to form stressor recesses can be
performed without a requirement for an intervening masking step.

[0064] In other words, once a first layer has been etched to form the gate stack sidewall
spacers, it is not necessary to provide a further mask before a process of etching the substrate to
form source and drain stressor recesses is performed. This is because the presence of the first
layer over the gate stack will protect the gate stack from being etched. Furthermore, the presence
of the mask member over a subset of the devices of opposite type to those being etched will
protect said subset of devices of opposite type from being etched. This enables stressor recesses
of different sizes to be formed adjacent the gate stacks of respective NFET and PFET device
elements.

[0065] Various aspects of the invention also enable the first layer to be etched to form
sidewall spacers and the silicon substrate to be etched to form stressor recesses in a single wafer
processing run. This is because in some embodiments of the invention the wafer does not need to
be removed from the chamber or other environment in which etching of the first layer is

performed in order for etching of the substrate to be performed.
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[0064]In other words, once a lint layer has been etched to form the gate stack sidewall spacers, it is not
necessary to provide a further mask before a process of etching the substrate to form source and drain
stressor recesses is performed. This is because the presence of the first layer over the gate stack will
protect the gd@8thck fromxbeiplg. etched chbrtimenterd thhenpresende ofthenmabk stigerioétover a subset
of the devices of opposite type to those being etched will protect said subset of devices of opposite type
from being etéh&ehiThRSsAEpIesPEdressgrRkadsig dfiifrenribdicirpdsrmatrsapaeenttse gate
stacks of respective NFET and PFET device elements. [0065]Various aspects of the invention also
enable the firsf18yBPIE bR UEEHEI BTN SAEREET SpReaTaRE IS SiEBH diBétPA6 W& %etched to form
stressor recegf?ge%inq ro%qgéefiygpfgsr’ pnr(())écdaﬁ(i)n%qﬁmg. Thi%g%ebecause in some embodiments of the invention

D ) ) : .
the wafer does not need to be rémoved from the chamber or other environment in which etching of the

first layer is pggipfned in,oiger, ipfLiaaIg A6 FURRIAIGSN DaRaKURaHnOAGRIGR! F¥RBIPIE, In Some

embodiments of the invention, the wafer may be subjected to an etching process in a process chamber

using a first gasdmeteRdhe:fishiavanSikeequentyssthenwaieperainliee subjasipdiaamnetching process in
the same process chamber using a second gas different from the first gas, in order to etch the substrate.

[0067]1t will becippretiatesthiat thedhind @chingdinient thé tpecinventidn @ncevarfationg thdreofthave the
advantage that etching of stressor recesses may be performed in the same hardware module. That is, the
process of eteFirfgtesfornes tae pprrérsngd dnheltor dreeyBenirachialg wrfolnvties waEssbeiraeasses can be
performed one after the other in a single run. In other words, there is no need for a process of removal or

formation of A5HSK AT B T Y LooPatoniNiy Bt HPANEEP TSRV LTk Y (8BS the stressor

recesses. [0068]In some embodiments of the invention, a continuous etching process is performed in
. ers and,etching to Torm the stressor recesses. . .
which the etci?ﬁ‘qg conditions are changed when e%cehlng of the first layer to form the sidewall spacer

elements is cgyypte. ﬁlosfoﬁ?é%'fﬂﬁé‘ﬁi&{én%’gﬂ%@EH@&%H%E&%% SQ%H#Q%%QQQSVQ%%WIB%B?H from a first

layer etch gas to a substrate etch gas. In some embodiments, the etching process may be interrupted

following etchipgipfhtheditst lvalinfarmgidewalhspacars3pechbafararichingwithasivggsor recesses.
[0069]Embodiments of the present invention have been described in which the first mask member is

formed over thpacarenehiy skdnggatceretemeipis, anshbihecseoanakrask smambgssimsubsequently formed
over the array of PFET device elements. It will be appreciated by those skilled in the art that the first mask
member coulsiindtebidobeafbrrnkseovieh the arraybof PHEH devide selerveritglantthéhsecbing mask member

subsequently formed over the array of NFET device elements
process may be interrupted following etching of the first layer to form sidewall spacers and

before etching of the stressor recesses.

[0069] Embodiments of the present invention have been described in which the first mask
member is formed over the array of NFET device elements and the second mask member is
subsequently formed over the array of PFET device elements. It will be appreciated by those
skilled in the art that the first mask member could instead be formed over the array of PFET
device elements and the second mask member subsequently formed over the array of NFET
device elements.

[0070] Throughout the description and claims of this specification, the words “comprise”
and “contain” and variations of the words, for example “comprising” and “comprises”’, means
“including but not limited to”, and is not intended to (and does not) exclude other moieties,

additives, components, integers or steps.
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[0070]Throughout the description and claims of this specification, the words "comprise" and "contain" and
variations of the words, for example "comprising” and "comprises”, means "including but not limited to",
and is not intended to (and does not) exclude other moieties, additives, components, integers or steps.
[0071]ThroudhBttlthe déseriptigritanidsctainios aitkisimpetificatperifitheosirutarzehcompassessthe plural
unless the context otherwise requires. In particular, where the indefinite article is used, the specification is
to be understbealusicar e stiHerprireiTtiP e WERsadrsmt sy ififeds s fapistasicleluiies otherwise.
[0072]Features integers, characteristics, compounds, chemical moieties or grouE)s described in
conjunction V\/]%SBCE)E I é%B%E‘i.’d%Wi%%ioﬁlM@HFW&&%%a&%ﬁ%Wﬁyéﬁﬁ@ﬁ“é FiYo BE S erstood to be
applicable to an tper asquﬁtelrsrébodlment or example described herein unless incompatible therewith.
What is claimed (Eﬂ_/iﬁ/l " A 'method of forming an integrated circuit structure comprising the steps of:

forming a firs 9]SGC%QLQ&VE‘B%&Q"3HaPJEth1§H£§aE&n%ﬁ‘n\%aE‘ﬁEmlcalfr%ﬁ@iﬁg& SRApeEAL st width on a

sidewall of a first gate stack in said first device region; and forming a spacer of a second width on a
sidewall of a seepNGdRteWEIRGKk IxiSaIS 8§LeNdIRMIGRFEGI@RAmple of the invention are to be

understood to be applicable to any other aspect, embodiment or example described herein unless

incompatible therewith.
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wherein said first width is different from said second width. 2. A method as claimed in claim 1 wherein
said first device region comprises a n-type transistor and said second device region comprises a p-type
transistor. 3. A method as in claim 1 wherein the step of forming the spacer of a first width further
comprising th¥stdp dfifardiing, in the same processing run, a first stressor element for applying a stress
to a channel region associated with said first gate stack; and the step of forming the spacer of a
second width further comprising the step of formir%,’stﬁvfﬁe same processing run, a second stressor
element for aPpIyin%ha gtt}gg E ftPo a channel re%i(%ncassociated with said s%cond g(?ge stack. 4. A method as

claimed in claim 1 whérein s'irélbn%P B3P rg a slﬁ%{létesrt%lf R Ltjrf"hséerpcszomprising the step of

forming, in the same prox e;ﬁ}gtgdﬁgr;ec%l,?&r(%%é%rrgéigns&ugggrﬁggoqBq%t%;gessor region associated with said

first gate stack; and the step of forming a spacer of a second width further comprising the step of

forming, in the sameRRAGESHIAG BN A:SLESEASHIA ARAUICEr amckdiainBlieasafidegipfeassociated with said
second gate stack. 5. A method as claimed in claim 4 wherein the step of forming said stressor

comprises: inag@natingl a first material into said source and drain stressor region associated with said first
gate stack; and implanting a second material into said source and drain stressor regions associated
with said second gdtensteck spéceAafvettoddsidihimediiveidint 8spdoadainithedtepsofifeneidg said stressor
elements comprises the steps of: forming a source and a drain stressor recess, respectively in said
source and df&liF$tFe&dbr region associated with said first gate stack and forming a first material in said
recesses of said first gate stack; and = forming a source and a drain stressor recess, respectively, in
said source and dra‘?’rﬁ‘e&l%§§161r%r§b¥8ﬂﬂé§ss‘8g%fggffﬁﬁhs? P EREOME Bate stack and forming a second
material in said recesses of said second gate stack. 7. A method as claimed in claim 6 wherein said first
gate stack comprises a gate stack of a n-type transistor and said second gate stack comprises a gate

stack of a p-type transisttq the et ddthersRreRrizing haster8fion comprises a n-type

transistor and said second device region comprises a p-type transistor.

3. A method as in claim 1 wherein the step of forming the spacer of a first width further
comprising the step of forming, in the same processing run, a first stressor element for applying a
stress to a channel region associated with said first gate stack; and

the step of forming the spacer of a second width further comprising the step of forming,
in the same processing run, a second stressor element for applying a stress to a channel region

associated with said second gate stack.

4, A method as claimed in claim 1 wherein the step of forming a spacer of a first width
further comprising the step of forming, in the same processing run, a stressor in a source and
drain stressor region associated with said first gate stack; and

the step of forming a spacer of a second width further comprising the step of forming, in
the same processing run, a stressor in a source and drain stressor region associated with said

second gate stack.
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forming a tensile stressor material in said stressor recesses associated with said n-type transistor; and
forming a compressive stressor material in said stressor recesses associated with said p-type transistor.
8. A method as claimed in claim 3 wherein: the step of forming said second stressor element
comprises the step of forming a second stressor layer over said second device region; and the step
of forming said first stressor element comprises the step of forming a first stressor layer over said first

device regior- 9. A‘MBIHOH SrHaHRif P SRt g SRR cRhPFrSING WIRPEREDS of:

providing a substrate qefined vfyith first and seco(pd regions, the first reI%ion compris S ahfirst gate stack of
. . dlﬂ%) antm(%a drst material ;mto said source an ain stres[sor é%on associated wit! safd . .
a first transistor and the second region comprises a second gate stack or a second transistor; depositing a

spacer layer gyer the subsfrate covering the first and second regions; forming a first mask layer over the
substrate; patterning the first mask layer to remove a first portion of the first mask layer to expose the

spacer layer in the fifgifeeHen @uchleAUIRG.ASeceRdRREIRE R fissiomasisdayancanaring the second
region; patterning the spacer dielectric layer exposed by the first mask layer in the first region to form

first spacers endsielendfisoftibe first gate stack; removing the second portion of the first mask layer;
forming a second mask layer over the substrate;

6. A method as claimed in claim 3 wherein the step of forming said stressor elements
comprises the steps of:

forming a source and a drain stressor recess, respectively in said source and drain stressor
region associated with said first gate stack and forming a first material in said recesses of said
first gate stack; and

forming a source and a drain stressor recess, respectively, in said source and drain
stressor region associated with said second gate stack and forming a second material in said

recesses of said second gate stack.

7. A method as claimed in claim 6 wherein said first gate stack comprises a gate stack of a
n-type transistor and said second gate stack comprises a gate stack of a p-type transistor, the
method further comprising the step of

forming a tensile stressor material in said stressor recesses associated with said n-type
transistor; and

forming a compressive stressor material in said stressor recesses associated with said p-

type transistor.

8. A method as claimed in claim 3 wherein:
the step of forming said second stressor element comprises the step of forming a second

stressor layer over said second device region; and
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patterning the second mask layer to remove a first portion of the second mask layer to expose the spacer
layer in the second region and leaving a second portion of the second mask layer covering the first
region; and patterning the spacer dielectric layer exposed by the second mask layer in the second
region to form secotid spactigvmsidelfaiisoftee datondqenasstdeksteb®f Aormethodias claimed in claim 9
wherein widths of said first and second spacers are different. 11. A method as claimed in claim 9 further
comprising tHESteplBYer oversadiHE dedeoridietressor element, said second stressor element being
arranged to apply a stress to a channel region associated with said second gate stack, said second
stressor element being formed after forming said first mask member and before removing said first mask
member, and forming a first stressor element, said first stressor element being arranged to apply a
stress to a channel regignassagiaiedwithegaiddicst gate staake sape difstistregsairelement being formed

after forming said second mask member. 12. A method as claimed in claim 11 wherein: the step of
forming said first stressodinglesésitatodefnsewithéistepdokfondhing @stiedsor wp@sounpesand drain stressor
region associated with said first gate stack, and  the step of forming said second stressor element
comprises th&stépoftekmingiBidtrassEr mbtibifeadisaiensinsitessorreticitassskifted with said
second gate stack. 13. A method as claimed in claim 11 wherein: the step of forming said first stressor
element comPSHSBS YRS of forming a first stressor layer over said first device region; and  the step
of forming said sec%nd stressar element cq ris%s tt}e step. of flg)rgning ) second stressor layer over said
. . depos 1n'§ a sgaﬁerdager over thie su Stlia ¢ covering the first dnd Second regions;
second device region. 14. A method as claimed in claim 1 erein:
forming a first mask layer over the substrate;
patterning the first mask layer to remove a first portion of the first mask layer to expose
the spacer layer in the first region and leaving a second portion of the first mask layer covering
the second region;
patterning the spacer dielectric layer exposed by the first mask layer in the first region to
form first spacers on sidewalls of the first gate stack;
removing the second portion of the first mask layer;
forming a second mask layer over the substrate;
patterning the second mask layer to remove a first portion of the second mask layer to
expose the spacer layer in the second region and leaving a second portion of the second mask
layer covering the first region; and

patterning the spacer dielectric layer exposed by the second mask layer in the second

region to form second spacers on sidewalls of the second gate stack.

10. A method as claimed in claim 9 wherein widths of said first and second spacers are

different.
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said first gate stack is a gate stack of a n-type transistor and said second gate stack is a gate stack of a
p-type transistor; and said stressor layer formed over said first device region corresponding to said
n-type transistor comprises a tensile stressed layer and said stressor layer formed over said second
device region! torregpoaitiingiclsadditypentiafisibeoroopriprisakeatepipressive stressed layer. 15An
integrated circuit structure comprising at least two transistor devices, each of said devices having a gate
stack, each of said [PAR"&ACREAGIHTS At IeTSIbRE bt tatRsSTae\AS BEitg PIPBgsEde AR don, wherein

a first one of said devices iﬁ Provided with a t%.ﬁtgck sjdewall spacer of a first width and a second one

. . stress to a channe 10n associated w 1 con ate stack, said second,stressor element .
of said devices'is prowcf‘e with a gaste stack sidewall spacer SPE &R Wld%h, the firstWidth being

different from, (e, $66QAM AL ASUGHIE AR GRAIMEADGAIM IR WORHSIR ANRIUGAfpe of the first

or second widths'is equal to zero. "17. A structure as claimed In claim 16 wherein said first device is an
NFET device,gpd said second device is a PFET device. 18. A structure as claimed in claim 15 wherein
each device comprises a channel region, the structure further comprising: a first stressor element
arranged to apply afstigsg dd@itfietehanprhiegicndfisaidtfikst dexiea,bahd amsegand stpegsor element
arranged to apply a stress to the channel region of said second device.

stress to a channel region associated with said first gate stack, said first stressor element being

formed after forming said second mask member.

12. A method as claimed in claim 11 wherein:

the step of forming said first stressor element comprises the step of forming a stressor in a
source and drain stressor region associated with said first gate stack, and

the step of forming said second stressor element comprises the step of forming a stressor

in a source and drain stressor region associated with said second gate stack.

13. A method as claimed in claim 11 wherein:

the step of forming said first stressor element comprises the step of forming a first
stressor layer over said first device region; and

the step of forming said second stressor element comprises the step of forming a second

stressor layer over said second device region.
14. A method as claimed in claim 13 wherein:

said first gate stack is a gate stack of a n-type transistor and said second gate stack is a

gate stack of a p-type transistor; and
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19.A structure as claimed in claim 18 wherein: said first stressor element comprises a first stressor layer
formed over said first device, and said second stressor element comprises a second stressor layer
formed over said second device. 20. A structure as claimed in claim 18 wherein: said first stressor
element comprises fidotrswskrsdornedemensanhtrst deaire steessomekpmeiterpaasborisecand drain region
respectively of said first device, and said second stressor element comprises a source stressor

element and AR SEEBESTS & Sl tIFFscddaveieaherdrilipsiegionresped avelyat esridecond device.
21. A structup‘% as claimed in claig; 20 whgrein said source and drain stressor elements of said first and

. VICE 1¢210n CoIrrespon 1Q sa1 -type transistQr comprises a comprgssive stressed layer, .
second devices 6actt comprises a matéfiathabing'a attice parameter differént from a’¢orresponding
lattice parameter of the substrate. 22. A method for processing a semiconductor structure comprising the
steps of: forming one or more spacers of different widths for different devices; and forming stressors
for applying tensile or compressive stress on the devices in the same processing run. 23. A method for
controlling théSamountiofegtressapplisditora chapnehgeglontoiva NBESToo AR EEST eddvigdeardmprising the
step of varying the width of a spacer on a sidewall of a gate of said device.

devices having a gate stack, each of said gate stacks having at least one gate stack sidewall spacer
provided thereon, wherein

a first one of said devices is provided with a gate stack sidewall spacer of a first width
and a second one of said devices is provided with a gate stack sidewall spacer of a second width,

the first width being different from the second width.

16. A structure as claimed in claim 15 wherein a value of one of the first or second widths is

equal to zero.

17. A structure as claimed in claim 16 wherein said first device is an NFET device and said

second device is a PFET device.

18. A structure as claimed in claim 15 wherein each device comprises a channel region, the
structure further comprising:

a first stressor element arranged to apply a stress to the channel region of said first device,
and

a second stressor element arranged to apply a stress to the channel region of said second

device.
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19. A structure as claimed in claim 18 wherein:

said first stressor element comprises a first stressor layer formed over said first device,

and

said second stressor element comprises a second stressor layer formed over said second
device.
20. A structure as claimed in claim 18 wherein:

said first stressor element comprises a source stressor element and a drain stressor
element in a source and drain region respectively of said first device, and
said second stressor element comprises a source stressor element and a drain stressor

element in a source and drain region respectively of said second device.

21. A structure as claimed in claim 20 wherein said source and drain stressor elements of said
first and second devices each comprises a material having a lattice parameter different from a

corresponding lattice parameter of the substrate.

22. A method for processing a semiconductor structure comprising the steps of:

forming one or more spacers of different widths for different devices; and

forming stressors for applying tensile or compressive stress on the devices in the same
processing run.
23. A method for controlling the amount of stress applied to a channel region of a NFET or
PFET device comprising the step of varying the width of a spacer on a sidewall of a gate of said

device.
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