
DIFFERENTIAL MECHANICAL STRESS-PRODUCING REGIONS FOR
INTEGRATE D CIRCUIT FIELD EFFECT TRAINSISTORS, AND
METHODS  OF FABRICATING SAME Field of the Invention
[0001] This invention relates to integrated circuit
devices and fabrication  methods,, and more
particularly to integrated circuit field effect
transistors and  fabrication methods therefor.
Background of the Invention [0002] Integrated circuits
are widely used for consumer, consumer, commercial and
other  applications, As is well :known to those having
skill in the art, an integrated circuit  may include a
large number of active devices, such as transistors,
on an integrated  circuit substrate. As the
integration density of integrated circuit devices
continues to  increase, effects may be produced that
can degrade the performance of the integrated  circuit
transistors, [0003] One widely used integrated circuit
transistor is an integrated circuit  field effect
transistor. As is wellknown to those having skill in
the art, an integrated  circuit field effect
transistor generally includes a substrate, such as a
semiconductor  substrate, and an isolation region,
such as a shallow trench isolation region in the
substrate, which define- an active region is the
substrate. Spaced. apart source/drain  regions; are
provided in the active regions, and a channel region
is provided in the  active region between the spaced
apart source/drain regions. An insulated gate is
provided on the channel region. The insulated gate
generally includes a gate  insulating layer and a gate
electrode, Source/drain and gate contacts also maybe
provided for the source/drain and gate regions,
respectively. The source/drain and  gate contacts may
include silicide.The design and fabrication of
integrated circuit  field effect transistors is .well
known to those having skill in the art, and need not
be  described further herein. [0004] As the
integration density of integrated circuit field effect
transistors  continues to increase, undesirable
effects may originate at the corner of the device, in
rile channel region under the insulate: gate near the
isolation regions. It has  



been found. twat the electric field in the insulated
Pte near the isolation region may  become enhanced,
which may lead to a redaction of the threshold voltage
of the chancel in that region compared to the
threshold voltage of the channel remote from the
isolation region, The lower threshold voltage may
provide a parallel path for  current conduction, which
has different tern-on characteristics, and may
adversely  affect the performance of the device. Comer
effects and potential techniques to reduce corner
effects are described, for example, in U .S. Patent
5,992,848 to Brown et  ai.., entitled Depleted Poiy-
iicon Edged MOSSPET structure and Wediod, and US.
Patent 5,452,783 to l.ee~, entitled tl~E thodfof`
Doping a Device Through a Mask. [0008] It is also
known that the silicide contacts may produce unwanted
effects adjacent the isolation region. Accordingly,
techniques have been developed to  pattern silicide
contacts to avoid a boundary between. a souTceidram
region and an  isolation region remote from a charnel
region, as described, for example, in Korean
Published Pi tent Applications 10-20+04-000g631.
10-2004-0001907 and 10-2004- 0001894. Summary of the
Invention [00001 Field effect transistors according to
some embodiments of the present  invention include a
substrate, an isolation region in the substrate that
defines an active  region in the substrate spaced.
apart source/drain regionss in the active region, a
channel region in the active region between the spaced
apart source/drain. regions and  an insulated gate on
the channel region. A differential mechanical
stress-producing  region is provided that is
configured to produce different mechanical stress in.
the  channel region adjacent the isolation region,
compared to remote from the isolation  region. In some
embodiments, the differential material stress is
sufficient to reduce,  and in some embodiments
prevent, t um-on of the channel region adjacent the
isolation region prior to tern-on of the channel.
region remote from the isolation  region, In some
embodiments, the differential mechanical
stress-producing region  comprises a patterned. stress
management film. In other embodiments, the
differential  



mechanical stress-producing region comprises a
patterned stress-producing implant.  In other
embodiments, the differential mechanical
stress-producing region comprises  a patterned
silicide film. Accordingly. a channel region of a
field effect transistor has di Brent mechanic al
stress therein adjacent the isolation, region compared
to remote  from the isolation region. (ib14E7]
Embodiments of the invention that use a stress
management film to  provide a differential
stress-producing region can be used with bothN-channel
and P- channel field effect transistors. In
particular. when the field. effect transistor is an ]-
channel field effect transistor, the patterned stress
management film is present at a  first boundary of the
source/drain regions and the channel region that is
remote from  the isolation region, and is absent from
a second boundary of the source/drain regions  and the
channel: region that is adjacent the isolation region.
When the field effect  transistor is a P-channel field
effect transistor, the patterned stress management
flint is  absent from a first boundary of'the
source/drain regions and the channel region that is
remote from the isolation region and is present at a
second boundary of the  sourceldrain regions and the
channel region that is adjacent the isolation region.
[0008] Patterned stress-producing implants also may be
used to produce the  differential mechanical
stress-producinng region according io some embodiments
of  the present invention, for both N-channel and
:P-channel field effect transistors, In  particular,
when the field effect transistor is an N-channel field
effect ran;istor, the  patterned stress-producing
implant is absent at a first boundary of the
source/drain  regions and the channel rev on that is
remote from the isolation region and is present  at a
second boundary of the source/drain region's and the
channel region that is  adjacent the isolation region,
When the field effect transistor is a P-charnel field
effect transistor, the patterned s Tess-producing
implant is present at a first boundary  of the
source/drain regions and the channel region that is
remote from the isolation  region and is absent horn a
second boundary of the source/drain regions and the
channel region that is adjacent the isolation region.
10009] When the differential mechanical
stress-producing region comprises a  patterned
silicide , the patterned silicide film may be used in
both N--charutei and  



P-charnel field effect ansistors. To particular, when
the field. effect transistor is an  N-channel field
effect transistor, the pattered silicide film is
present at a first  boundary of the sosirce/drain
regions and the channel region that s remote from the
isolation region, and is absent from a second boundary
of the source/drain regions and  the channel region.
that is adjacent rihe isolation region. in n some
embodiments, a  patterned silicide blocking film is
provided on the substrate that is present at the
second boundary and is absent from the first boundary,
in other embodimnents, a patterned gate sidewall
spacer is provided on the substrate that is present:
at the seconid  boundary and is absent from the first
boundary, When the field effect transistor is a
P-channel field effect transistor, t~' patterned
suicide film. is absent from the first  boundary and
is present on the second boundary. In. some
embodiments, this presence  and absence of the
s.ilicide film is provided by a pattem d suicide
blocking film that is  absent from the second boundary
and is present at the first boundary, in other
embodiments, this presence and absence of the suicide
film is provided by a patterned  gate sidewall spacer
on the substrate that is absent from the second
boundary and is  present at the first boundary. In all
of those embodiments, the si.licide film may also  be
present on the gate electrode at the first boundary
and at the second boundary. [0010] Analogous methods
of fabricating a field effect transistor may be
provided according to various embodiments of the
present: invention, wherein an  isolation region, an
active region, spaced apart sotu:ce/drain regions, it
channel region  and an insulated gate may be formed
conventionally. A differential mechanical
stress-producing region is formed in and/or on the
substrate that is configured to  produce differential
mechanical, stress in the channel region adjacent the
isolation  region compared to remote from the
isolation region. Stress management films may  be
patterned. stress-producing ions maybe implanted
and/or a suicide Film may be  patterned, as was
described above, to provide various embodiments of
differential  mechanical stress-producing regions.
Brief Nsetiption of the Drawings [0011] Figures 1-1:1
are top plan views of integrated circuit field effect
transistors and fabrication methods therefor including
differential mechanical stress- 



producing regions, according to various embodiments of
the present I nventiou. [0012] Figures 11A-1113 are
side cross-sectional views of integrated circuit
field effect transistors of Figure 10, according to
various embodiments of the present  invention. [00133]
Figures I 2A and 12B graphically illustrate changes in
threshold  voltage and overlap capacitance,
respectively, for conventional field effect
transistors  and field effect transistors that include
differential mechanical s3 ess-producing  regions
according to various embodiments of the present
invention. petalled Deserl do+n [0014] The invention
will be described more fully hereinafter with
reference  to the accompanying drawings, In which
example embodiments of the invention are  shown. This
invention may, however, be embodied in many different
forms and  should not be construed as limited to the
example embodiments set forth herein,  Rather, the
disclosed embodiments are provided so that this
disclosure will be  thorough and complete, and will
fully convey the scope of the invention to those s
killed in the at. In the drawings, the size and
relative sizes of layers and regions  may be
exaggerated for clarity. Moreover, each. embodiment
described and illustrated  herein includes its
complementary conductivity type embodiment as well,
Like  numbers refer to like elements throughout.
[00:t51 It will be understood that when an element or
layer is referred to as  being "on", "connected to"
and/or "coupled to" another element or layer, it can.
be  directly on, connected or:' coupled to the Other
element or layer Or intervening Clements  or layers
may be present. In contrast, when an element is
referred to as being  "directly on," "directly
connected to" audlor "directly coupled to" another
element or  layer, there are no intervening elements
or layers present. As used herein, the term or" may
include any and all combinations Of one or more of the
associated listed  items. [001 G] It will be
understood that, although the terms first, second,
third, etc.,  may be used herein to describe various
elements, components, regions, layers and/or
sedtions, these elements, components,, regions, layers
and/or sections should not be  



limited by these terms. These terms may be used to
distinguish one element,  component, region, layer
and/or section from another region, layer and/or
section.  For example, a first element, component,
region, layer and/or section discussed below  could he
termed a second element, component, region, layer
and/or section without  departing from the teachings
of the present invention. [04917] Spatially relative
terms, such as beneath "below", "'rower", "above",  "
upper" and the like, may be. used herein tilr ease of
description to describe an  element and/or a feature's
relationship to another element(s) and/or feature(s)
as  illustrated in the fFnmres. Tt will be understood
that the spatially relative terms are  intended to
encompass different orientations of the device in use
or operation in.  addition to the orientation depicted
in the figures. For example, if the device in. the
figures is tamed over, elements described as "below"
and/or "beneatsi" other elements 03: features would
then be oriented "above" die other elements or
features. Thus, the  example term "below" can
encompass both an orientation of above and below. The
device may be other vise oriented {rotated 90 degrees
or at other orientations) and the  spat-'ally relative
descriptors used herein interpreted accordingly.
(O0l8] The terminology used .herein is for the purpose
of describing particular  embodiments only and is not
intended to be limiting of the invention. As used
herein,  the singular terms "a", "an" and "the" are
intended to include the plural forms as well,  unless
the context clearly indicates otherwise. It will be
further understood that the  teems "comprises,"
"comprising," "includes` and/or "including" when used
in this  specification, specify the presence of stated
feat 3res, integers, steps, operations,  elements,
andt:'or components, but do not preclude the presence
or addition of one or  more other features, integers,
steps, operations, elements, components, and/or groups
thereof [0619] Example embodirneirts of the invention
are described herein with  reference to cross-section
illustrations that are schematic illustratio31s of
idealized eml odiments (and me me /tat s ct ts')
oftlae invention. As such, variations from  the shapes
of the illustrations as a result, fbr ffxarnple, of
marl:ifactur rig techniques  and/or tolerances., may
be expected. Thus, the disclosed example embodiments
of the  



invention should not be construed as /malted to the
particular shapes of regions  iilust:raiedherein
unless expressly so defined herein, but are to include
deviations in  shapes that result, for example, from
manufactturing. For example, an implanted  region
illustrated as a rectangle will, typically, have
rounded or curved features 'and/or  a gradient of
implant concentration at its edges rather than a
binary change from  implanted to non-implanted region.
Likewise, a buried region formed by implantation  may
result in some implantation in the region. between the
buried region and the sit ace through which the
implantation takes place. Thus, the regions
illustrated in  the figures are schematic in nat-are
and :heir shapes are not intended to illustrate the
actual shape o fa region of a device and are not
intended to limit the scope of the  invention, unless
expressly so defined herein. [0026] Unless otherwise
defined, all terms (including technical and scientific
terns) used herein have the same meaning as commonly
understood by one of  ordinary skill in the art to
which this invention belongs. It will be further
understood  that terms, such as those defined in
commonly used dictionaries, should be interpreted  as
having a a3eapzrig that is consistent with their
meaning in the context of the 6 relevant art and the
present disclosure, and mill not be interpreted in an
idealized or  overly formal sense unless expressly so
defined herein. [0021] Figure 1 is a top plan view of
integrated circuit field effect transistors  and
fabrication methods therefor according to various
embodiments of the present  i33ve tion. As shov in
Figure 1, a field effect transistor 10o includes a
substrate 110,  an isolation region. 120 in the
substrate 110 that defines an active region 150 in the
substrate, spaced. apart sourceidrain regions .1301:3
the active region 150, a channel  region: 140 in the
active region berweeEl the spaced apart source,/drain
regions 130 and  an insulated gate 160 on the channel
region. The integrated circuit substrate 110 may  be a
single and/or compound semiconductor integrated
circuit substrate including Ort  or more layers
thereon. and/or maybe a semiconductor layer on the
substrate.  Example integrated. circuit substrates can
include monocrystalline silicon substrates or
semicond?actor-on- nsulator substrates. The isolation
region 120 may be formed using  



shallow t=each isolation and/or many other techniques
known. to those having skill in  the art. The
insulated gate 160 may include a gate insulating layer
adjacent the  substrate 110 and a gate electrode on
the gate insulating Fryer remote fora the  substrate
1.10. ea. gate sidewall spacer 1.62 also may be formed
on a si:dewall of the  insulated ;ate 4.00. Contacts
for the source/drai a regions arid the insulated Cate
160  also may be provided., for cxamnie using sthcide
teobnlques well known to those  having skill in flee
art. The design and rabr3.catioa of integrated circuit
field effect  transistors as described in this
paragraph ace well known to those having skill in the
art, bud. need not be described thither herein.,
[00221 Embodiments of the present invention can
provide a differential  mechanical stress-producing
region in nndlor on the substrate 1.10 that is
configured to  produce different mechanical stress in
the channel region adjacent the isolation  region, as
indicated by mechanical stress 52 in Figure 1,
compared to remote from the  isolation region, as
indicated by mechanical stress Si in Figure 1.
Accordingly, Si  and 52 are not equal, so that
different mechanical stress is provided in the channel
region 140 adjacent the isolation region 120 conapared
to remote front, the isolation  region 120. Corner
effects may thereby be reduced or eliminated. [00231
According to some embodiments of g to present in
ention, the  differentiae mechanical suer
ss-prod:icing region may be produced using a patterned
stress management Wm,, a patterned stress-producing
implant and/or a patterned  silicide film.
Accordingly, differential -mechanical stress- can be
present in the channel region 140 adjacent the
isolation region. 120 compared to remote from the
isolation  region 120. The stress may be sufficiently
large so as to reduce or prevent corner  effects.
[0024] Figures 2-10 are top plan views illustrating
various differential.  mechanical stress-producing
regions according to various embodiments of the
present  invent nn. Moreover, the boundary of the
source/drain regions 130 and the channel  region 140
that is adjacent the isolation region 120 will be
refeived to as a second  boundary 112, and the
boundary of tlxe. srurce;drain regions 130 and the
channel ion that is remote from the isolation region
120 v 11 be referred to as a first  



boundary B1. [002:9] Firuxes 2 and 3 are top plan
views of field effect transistors wherein  the
differential mechanical siri ss-prod;t th uing region
comprises a. patterned stress  management film. Stress
management Films are well known to those having skill
in  the art, and may comprise, for example, a layer of
silicon nitride that is f'bzrrned on the  field effect
transistor, to cause tensile andror compressive stress
on the c}rannel of a  field effect transistor. A spike
anneal may (lien be performed to "memorize" the.
stress  from the :tress nitride film into the channel,
The stress nitride film may then be  removed, to
provide differential mechanical stress-producing
regions in the channel.  In other embodiments, t e
stress nitride film is retained. The fabrication of
stress  management films is well. known. to those
having skill in the art, and need not be  described
further herein. [0026] As ilbxstsated in Figures 2 and
i, a. stress management film may 1)  patterned
according to embodiments of the present invention, to
provide the  differential mechanical stress-producing
region. Thus, in the i'3-channel field effect
transistor (NFET) of Figure 2; a stress management
file. 210 is provided that is  present at a first
boundary S'1 of the source; drain regions 130 and the
channel region  140 that is remote from the isollation
region .121). The stress =management film 210 is
absent from a second boundary region 182 of the
sourceldrain regions 130 and the  channel region 140
that is adjacent the isolation region 120, In
contrast. in Figure 3;  for a P-channel field effect
transistor (PFET), the patterned stress management
film  31.0 is absent from the first boundary El of the
sourcefdrain regioais 130 and the  channel region 140
that is remote from the isolation region 120, and is
present at a  second boundary region Ill of the
source/drain regions 130 and the channel region  140
that is adjacent the isolation region 120. The
differential. mechanical stsess producing regions of
Figures 2 and a may be fbrrned by patterning a stress
management him 210 and; or 3,10, as show,vn in Figures
2 and respectively. [0027] Figures e and. 5 are top
plan views of embodiments of the present  invention
wherein the differential mechanical strss-producing
region comprises a  



patterned stress-changing implant that is selectively
implanted. i partia ut ar, for the  TF'L'T' ofFigure
4, a compressive stress liner 420 may be formed over
the entire  active region 150, as shown, ands
ess-reiaxi:n^ in lasts, such as germanium  implants
410, maybe selectively implanted.Accordingly, as
shotivn in Figure 4, the  stress-chant ug implant 41.0
is present at the second boundary region 12; and is
absent from the first boundary region El. 1n contras
for a PI'l T device, as shown it-F  Figure 5, the
stress-changing implant 510 is absent from the second
boundary 82, but.  is presen at the first boundary E1.
The germanium implants 410 and/or 510 relax the
stress that is produced by thcompressive stress bier
420, to thereby produce the  differential mechanical
stress-producing region. It will also be understood
that the  implanted regions 410 and. 510 may be used
without the need for a separate  compressive stress
liner 420. [00218] Figures 6 and 7 are top plan views
of embodiments of the present  inventiion for an NFET
and a PFET, respectively, wherein the differential
mechanical  stress-producing region comprises a
silicide fi]m.. In particular, as shown in Figure 6,
for an NFET, a suicide blocking film 610 is provided,
to cover the second boundary  1321 while exposing the
first boundary .81...ecordiugly, in a siiieriding
step, silicide  620 is ibuned on the first boundary
region Ill, but is absent on the second boundary
region 22. in contrast, for a PFET, as shown in Figure
", a si icide blocking re-,-ion  710 is formed at the
first boundary region 181, so that silicide 720 is
formed on the  second boundary region 82. [0029]
Figures 8 and 9 illustrate other embodiments of the
present invention  wherein the differential mechanical
stress-producing region comp es a silicide fhn,  In
these embodiments, for an NFET, an additional gate
sidewali spacer 810 is  selectively formed in the
second boundary region 132, but is absent in the first
boundary region 131. Thus, silicidation is blocked in
the first boundary region 82, but  is present in the
second boundary region El. In contrast, for a P FET,
as shown in  Figure 9, an additioaril Pate sidewall
spacer 910 is formed in the first boundary region  El,
but is absent in. the second boundary re z en 22. Tl
us, silicidatior is blocked by  the second side null
spacers 910 in the first boundary region 11, but is
allowed in the 



second boundary region 132. It will also be understood
by those having skill in the art  that, is embodiments
of Figures 6-9, the silicide film also maybe present
on the gate  electrode 160 at both the first boundary
BI and the second boundary Fit. Low contact
resistance gate electrodes 160 thereby maybe fsrxned,
10030] Figure 10 is a top plan view of alternative
embodiments of Figure 6.  As shown in Figure 10, in
these embodiments of an NFET, the suicide bloc`ng
layer  6:t0' extends on the second boundary region
132, but need not eictend beyond the  second boundary
region R1 16141311 Figures 11A-111 are side
cross-sectional views oftlne field effect  transistor
of Figure 10, along the lines 11.A-1.1A' through
11D41D' of Figure 10. In  particular, as shown in
Figure 11A, along the gate 160, a suicide region 1110
is  present on the center of the gate, adjacent
boundary region 131, but is absent from the  gate at
the ends thereof adjacent the isolation region 120 and
boundary region 132, as  shown at 1120. As showm in
Figure 11B. outside the channel region 140 and in the
source/drain regions 130 adjacent the channel region
1.40, a silicide layer 1110 is  present at boundary
region 131 and is absent ft nnz boundary region 12. As
shown in  Fir; are i IC, outside the silicide blocking
area 610' the sil:ic dde layer .1.110 extends all  the
way to. the isolation region 120. Finally, as shown in
Figure 1. ID, orthogonal to  the gate :EiO, the
silicide layer 1110 also extends all the way to die
isolation regio  .1.20. [00321 Figure 1.2A.
ggraphically illustrates changes in threshold .col age
of N-.  chSnnel field effect transistors that do not
include a differential mechanical stress'  producing
region (le _t side of Figure 12A), and that include a
differential mechanical  stress-producing region
according exemplary embodiments of the present
invention  (r ;ht side of Figure 12A). Gate lengths of
0.5um., 0,7 pm and I.Oprn were used. In  Figure 12A,
pa-,:ern--d stress-changing implants of Figure 4 were
used. As illustrated  in Figure 12A, the threshold
voltage decreases and the distribution of threshold
voltages also narrows, which indicates reduced corner
effects. [0033] Figure 1211 illustrates changes in
overlap capacitance for the same  transistors, without
a differential mechanical stress-producing region
(left side of  



Figure 12B) and with a differential mechanical
stress-producing region according to  embodiments of
the invention. (right side of .Figure 12B). As shown
at the top portion  of Figure 1211, the overlap
capacitance does not change when differential
mechanical  stress-producing regions are used, which
indicates that the threshold voltage is not f0 being
changed. due to changes in thermal budget, but,
rather, is being changed by  dif ezez ti: mechar ical
slices, as was shown in Firm re i? a. A.ccordiugly,
threshold  voltage maybe lowered and distribution may
be narrowed according to some  embodiments of the
invention itho~,-t changing overlap capacitance.
[0034] In the drawings and specification, there have
been disclosed  embodiments of the invention and,
although specific ter3ns are employed, they are  used
in a generic and descriptive sense only and not for
purposes of limitation, the  scope of the lErvea,rion
~eiag set ffort .. in the, following clauns. ll. What
is Claimed is: 1. A field effect transistor
comprising:  a substrate; an isolation region in the
substrate that defines an active region in the
substrate; spaced apart source/drain regions in the
active region; a channel region in the active region
between the spaced apart source/drain  regions; an
insulated gate on the channel region; and a
differential mechanical stress-producing region that
is configured to produce  different mechanical stress
in the channel region adjacent the isolation region
compared to  remote from the isolation region; wherein
the differential mechanical stress-producing region
is present at a first boundary of the source/drain
regions and the channel region that is remote  from
the isolation region and is absent from a second
boundary of the source/drain regions  and the channel
region that is adjacent the isolation region. 2. A
field effect transistor according to Claim l wherein
the differential  



mechanical stress-producing region comprises a.
patterned stress management film.  ;. A field effect
transistor according to Claim 1 wherein the
differential mechanical stress-producing region
comprises a patterned stress-changing implant.  4. A
field effect transistor according to Claim I wherein
the differentia`  mechanical stress-producing region
comprises a patterned silicide film. 5. A field effect
transistor according to Claim I wherein the
differential  mechanical stress-producing region
comprises a patterned stress memorized region in the
channel. 6, A field effect transistor according to
Claim.4, further comprising a patterned  silicide
blocking film on the substrate that is present at the
second boundary of the  source/drain regions and the
channel region that is adjacent the isolation region
and is absent  from the first boundary of the
source/drain regions and the channel region that is
remote from  the isolation region. 12 ?. A field
effect transistor according to Claim 4, further
comprising a patterned  gate sidewall spacer on the
substrate that is present at the second boundary of
the  source/drain regions and the channel region that
is adjacent the isolation region and is absent  from
the first boundary of the source/drain regions and the
channel region that is remote from,  the isolation
region. A field effect transistor according to Claim
4. wherein the patterned silicide  film is also
present on the gate electrode at the first boundary
and at the second boundary.  9. A field effect
transistor comprising: a substrate; an isolation
region in the substrate that defines an active region
in the substrate;  spaced apart source/drain regions
in the active region; a channel region in the active
region between the spaced apart source/drain regions;
an insulated gate on the channel region; a
differential mechanical stress-producing region
comprising a patterned silicide film  that is
configured to produce different mechanical stress in
the channel region adjacent the  isolation region
compared to remote from the isolation region, wherein
the field effect  



transistor is an N-channel field effect transistor and
wherein the patterned silicide film is  present at a
first boundary of the source/drain regions and the
channel region that is remote  from the isolation
region and. is absent from a second boundary of the
source/drain regions  and the channel region that is
adjacent the isolation region; and a patterned
silicide blocking film on the substrate that is
present at the second  boundary of the source/drain
regions and the channel region that is adjacent the
isolation  region and is absent from the first
boundary of the source/drain regions and the channel
region that is remote from the isolation region. 10. A
field effect transistor according to Claim 9 wherein
the patterned silicide  film is also present on the
gate electrode at the first boundary and at the second
boundary.  11. A field effect transistor according
comprising: a substrate; an isolation region in the
substrate that defines an active region in the
substrate;  13 spaced apart source/drain regions in
the active region; a channel region in the active
region between the spaced apart source/drain regions;
an insulated gate on the channel region; a
differential mechanical stress-producing region
comprising a patterned silicide film  that is
configured to produce different mechanical stress in
the channel region adjacent the  isolation region
compared to remote from the isolation region, wherein
the field effect  transistor is an N-channel field
effect transistor and wherein the patterned silicide
film is  present at a first boundary of the
source/drain regions and the channel region that is
remote  from the isolation region and is absent from a
second boundary of the source/drain regions  and the
channel region that is adjacent the isolation region;
and a patterned gate sidewall spacer on the substrate
that is present at the second  boundary of the
source/drain regions and the channel region that is
adjacent the isolation  region and is absent from the
first boundary of the source/drain regions and the
channel  region that is remote from the isolation
region. 12. A field effect transistor comprising:  a
substrate; 



an isolation region in the substrate that defines an
active region in the substrate;  spaced apart
source/drain regions in the active region; a channel
region in the active region between the spaced apart
source/drain regions;  an insulated gate on the
channel region; a differential mechanical
stress-producing region comprising a patterned
silicide film  that is configured to produce different
mechanical stress in the channel region adjacent the
isolation region compared to remote from the isolation
region, wherein the field effect  transistor is a
P-channel field effect transistor and wherein the
patterned silicide film is  absent from a first
boundary of the source/drain regions and the channel
region that is remote  from the isolation region and
is present at a first boundary of the source/drain
regions and the  channel region that is adjacent the
isolation region; and a patterned silicide blocking
film on the substrate that is absent from the second
boundary of the source/drain regions and the channel
region that is adjacent the isolation  region and is
present at the first boundary of the source/drain
regions and the channel region  that is remote from
the isolation region. 14 13. A field effect transistor
according to claim 12 wherein the patterned silicide
film is also present on the gate electrode at the
first boundary and at the second boundary.  14. A
field effect transistor comprising: a substrate; an
isolation region in the substrate that defines an
active region in the substrate;  spaced apart
source/drain regions in the active region: a channel
region in the active region between the spaced apart
source./drain regions;  an insulated gate on the
channel region; a differential mechanical
stress-producing region comprising a patterned suicide
film  that is configured to produce different
mechanical stress in the channel region adjacent the
isolation region compared to remote from the isolation
region, wherein the field effect  transistor is a
P-channel field effect transistor and wherein the
patterned silicide film is  absent from a first
boundary of the source/drain regions and the channel
region that is remote  from the isolation region and
is present at a first. boundary of the source/drain
regions and the  



channel region that is adjacent the isolation region;
and a patterned gate sidewall spacer on the substrate
that is absent from the second  boundary of the
source/drain regions and the channel region that is
adjacent the isolation  region and is present at the
first boundary of the source/drain regions and the
channel region  that is remote from the isolation
region. 15. A field effect transistor comprising:  a
substrate, an isolation region in the substrate that
defines an active region in the substrate;  spaced
apart source/drain regions in the active region; a
channel region in the active region between the spaced
apart source/drain regions,  an insulated gate on the
channel region; a first patterned stress management
material that is present at a first boundary of the
source/drain regions and the channel region that is
remote from the isolation region and is  absent from a
second boundary of the source/drain regions and the
channel region that is  adjacent the isolation region;
and a second patterned stress management material that
is present at the second boundary  of the source/drain
regions and the channel region that is adjacent the
isolation region and is  15 absent from the first
boundary of source/drain regions and the channel
region that is remote  from the isolation region. 16.
A field effect transistor according to Claim 15,
wherein the field effect  transistor is an N-channel
field effect transistor. 17. A field effect transistor
according to Claim 16, wherein the first patterned
stress management material is a patterned silicide
film. 18. A field effect transistor according to Claim
17, wherein the second patterned  stress management
material is a patterned silicide blocking film. 19. A
field effect transistor according to Claim 17, wherein
the second patterned  stress management material is a
patterned gate sidewall spacer. 20. A field effect
transistor according to Clain, 17, wherein the
patterned suicide  film is also present on the gate
electrode at the first boundary and at the second
boundary.  



21. A field effect transistor according to Claim 19,
wherein the Held effect  transistor is a P-channel
field effect transistor. 22. A field effect transistor
according to Claim 21, wherein the second patterned
stress management material is a patterned silicide
film. 2. A field effect transistor according to Claim
22, wherein the first patterned  stress management
material is a patterned silicide blocking film. 24. A
field effect transistor according to Claim 22, wherein
the first patterned  stress management material is a
patterned gate sidewall spacer. 25, A field effect
transistor according to Claim 22, wrherein the
patterned silicide  film is also present on the gate
electrode at the first boundary and at the second
boundary.  16 26. A field effect transistor according
to Claim 15, wherein the first and second patterned
stress management materials are configured to produce
different  mechanical stress  in the channel region
adjacent isolation region compared to remote from  the
isolation  region. 


