METHOD AND STRUCTURE FOR FORMING STRAINED DEVICES
Field of Invention The invention generally relates to semiconductor
devices and methods for manufacturing such devices, and more
particularly to methods for forming a smooth boundary between nitride
films to enhance device performance and product yield. Background
Description Generally{EAEQEb AN SERRESAHURBr AR sistors include a
substrate made of a semiconductor material such as silicon. The
transistors typically inciiRB BN d §rdeAddgdh DEEdHERe| region and a drain
region within the substrate. The channel region is located between the
source and the drain regions. A gate stack, which usually includes a
conductive material, a gate O}g;ig@dlgjy%%gg Sldewall spacers, is generally
provided above the channel region.”More particularly, the gate oxide layer
is typically provided on the substrate over the channel region, while the
gate EENHUCRHIGE SRARBTEBITdReBARN BRI B dEeT Aesiorsiiegds for
spacers help protect the sidewalls of the gate conductor. The current
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generally directly proportional to the mobility of the carriers in the channel.
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operation speed of the transistor can be increased. Also, mechanical
stresses within a semiconductor device substrate can modulate device
performance by, for example, increasing the i

Background Description

Generally, metal-oxide semiconductor transistors include a substrate made of a
serniconductor material such as silicon. The transistors typically include a source
region, a channel region and a drain region within the substrate. The channel region is
located between the source and the drain regions. A gate stack, which usually
includes a conductive material, a gate oxide layer and sidewall spacers, is generally
provided above the channel région. More particularly, the gate oxide layer is typically
provided on the substrate over the channel region, while the gate conductor is
provided above the gate oxide layer. The sidewall spacers help protect the sidewalls

of the gate conductor.

The current flowing through a channel, which has a given electric field across
it, is generally directly proportional to the mobility of the carriers in the channel.
Thus, by increasing the mobility of the carriers in the channel, the operation speed of
the transistor can be increased. Also, mechanical stresses within a semiconductor

device substrate can modulate device performance by, for example, increasing the



mobility of the carriers in the semiconductor device. That is, stresses
within a semiconductor device are known to enhance semiconductor
device characteristics. Thus, to improve the characteristics of a
semiconductor device, tensile and/or compressive stresses are created in
the.channel of the n-type devices, (e.g., NFETs) and/or p-type devices
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stress or co Bressive stress, improves the device characteristics of one
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current flow). Further, a first isolation region and a second isolation region

; Vi P 0 i ion. regions of the PFET
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oG SHMAMEETs within integrated circuit (IC) devices, the stress COTRPONENtS

should be engineered and applied differently for NFETs and PFETs.

To selectively create tensile stress in an NFET and comﬁressive stress in a
PFET, distinctive processes and different combinations of materials are used. For
example, a trench isolation structure has been proposed for forming the appropriate
stresses in the NFETs and PFETs, respectively. When this method is used, the
isolation region for the NFET device contains a first isolation material which applies 2
first type of mechanical stress on the NFET device in a longitudinal direction (parallel
to the direction of current flow) and in a transverse direction (perpendicular to the
direction of current flow). Further, a first isolation region and a second isolation
region are provided for the PFET and each of the isolation regions of the PFET device
applies a unique mechanical stress on the PFET device in the transverse and

longitudinal directions.



longitudinal directions. 7 Alternatively, methods have been proposed for
providing a single strain layer on the entire device, using two lithography
masks for patterning. By way of one illustrative example, a single nitride
layer with a first stress component is placed over the entire structure,
e.g., NFET and PFET, after silicidation. In the example discussed herein.,
the firgtaritedeclgy ercitnpdes a teasiecporyddoe toviltinptheishreholayer
the NFET. An oxide hard mask is then deposited over the nitride layer,
onahel enfitodevies|sisisgi@odiiogessineraddhertapsisiaisg e By WhEF. dhe
reactive ion etching (RIE) is then performed to remove the hard mask
ilhostentihve &R kirplancs el s etaddsi by ahetdre Sist aves texdybiehe A pikies over
etch is then performed to remove the nitride layer over the PFET. A
thaninidke Fyerayvithea CONRREE aatl BT pdiee silisithenpldeeh-avemniple Biskiksed
and the hard mask over the NFET, across a trench isolation structure
hef&1))h st mitvidie layer wvitldsepasenaitoropipsséne withipahedhinrtiens the
PFET to enhance device performance. A photo resist is then deposited
NiWEr the oitdddday erask thaei Bdpasitedioves shthei GiBk [Rhis, phdte pReistresist
also overlaps the tensile nitride layer of the NFET, taking into
is phwsitlevationcarflyhtheansitioad, edge FHE fikstenittideimy ercHingn@ 1B is then
mapping process. A nitrogen etching process is then performed, which
pedishesidwmynive terhpréssive oo dentBEE ovahposticnsiog e FET:
However, due to normal alignment errors of the patterning process, e.g.,
ovpidbeNERt of Ahei pidotoidsis therdpdifficuite scomiotingahersdelaygr amer the

overlap of the
PFET.

A nitride layer with a compressive component is then placed over the PFET
and the hard mask over the NFET, across a trench isolation structure (STT). This
nitride layer will impose a compressive component in the PFET to enhance device
performance. A photo resist is then deposited over the nitride laver of the PFET and
across the STL This photo resist also overlaps the tensile nitride layer of the NFET,
taking into consideration only the vertical edge of the first nitride layer during the
mapping process. A nitrogen etching process is then performed, which etches away

the compressive nitrogen layer over portions of the NFET.

However, due to normal alignment errors of the patterning process, €.g.,
placement of the photoresist and difficulties controlling the etching, an overlap of the
nitride layers is formed near the boundary of the compressive nitride layer and the
tensile nitride layer. Namely, the compressive nitride layer remains over portions of

the hard mask and the tensile nitride layer over a gate poly and the STI, resulting in



nitride layers is formed near the boundary of the compressive nitride layer
and the tensile nitride layer. Namely, the compressive nitride layer
remains over portions of the hard mask and the tensile nitride layer over a
gate poly and the STI, resulting in 3 three layers of material. These
overlaps result in subsequent etching difficulties at this overlap region.

thiegdarcenfb @Bigithehhess SreHansd kdn sebyspucnb airbineRidTinmes at

layers; however, such a gap is not very desirable because metal ions
this RYFPHEPCESH diffuse into silicon from back-end-of-the-line process.
Thus, it is very important to ensure that there are no gaps. To guarantee
that there are no gaps, further compensations are made in the etching
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In further processing steps, an oxide layer is deposited over the nitride layers,
and vias are then etched into the oxide layer. A metal is then placed in the vias to
create via contacts to the source and drain regions of the device. However, etching
becomes very difficult due to the variations in layer thickness, especially at the
overlaﬁ of the nitride layers. For example, etching in the overlap region (i.e., over the
nitride layers and the hard mask layer) to make contact with the device results in over
etching of the remaining portions of the device. On the other hand, etching designed
for the portions of the device with one or two layers will result in an under etch of the
overlap region. This under etch will result in a layer blocking contact between the

device and the contact. (Figure 1).

While these methods do provide structures that have tensile stresses being
applied to the NFET device and compressive stresses being applied to the PFET
device, they may require additional materials and/or more complex processing, and

thus, resulting in higher cost. Further, due to the inaccuracies of the etching processes,



device and the contact. (Figure 1). While these methods do provide
structures that have tensile stresses being applied to the NFET device
and compressive stresses being applied to the PFET device, they may
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in 25410, 0 higher cost, EUTBEL e to fhe inacquracies,of he etching
processes,; 2 an URAET Bteh or dvereteh ¢an resuttin ‘Tbor%ons of the
device. In the case of under etching in the overlap region, the contact will
be blocked from contacting the device. SUMMARY OF THE INVENTION
According to one embodiment of the invention, there is provided a method
for manufacturing a HelidéARciuaEs b ppiMg ekifée vertical boundary
conditions of a mask layer based on vertical edges of a deposited first
layer and a second layer. The mask layer is deposited over portions of
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and the second. layer. The resist layer is stripped. Accqrdin another
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conditions measured from vertical edges of the first strain layer and the

second strain layer. The exposed areas of the second strain layer are
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incis@eonehstiainy lagied st layer over a first device and depositing a second strain

layer over a second device and a portion of the first strain laver. A mask layer is deposited
over portions of the second strain layer, where an edge of the mask layer will not exceed
extreme vertical boundary conditions measured from vertical edges of the first strain layer
and the second strain layer. The exposed areas of the second strain layer are etched to
form a smooth boundary between the first strain layer and the second strain layer. The

mask layer is then stripped.

In one aspect of the invention, a semiconductor device comprises a semiconductor
substrate having at least one p-type device and one n-type device. A first strain layer
imposes a compressive stress in the p-type device and a second strain layer imposes a

tensile stress in the n-type device. A smooth boundary is provided



mask layer is then stripped. In one aspect of the invention, a
semiconductor device comprises a semiconductor substrate having at
least one p-type device and one n-type device. A first strain layer
bet%ﬂ@ﬂ%fﬁsc@unapf%wmstﬂ%sebmﬁe;tmﬁymﬁewc.t&eamkia S@Qﬂﬁdis;ﬂﬁil[bd
er ses.a tensi%?l stress | dns% smoo boundary is

ovelr 1 layver ang thg 5€C0 he El i ﬁv S tﬁ\e
pI’OVI Beowveen the first Pralnallaye¥ c? h conar%?raln %yer PR
Ieaxﬂieﬂeotmc;:lmymt is Gepeditethodeletiadistes radnctayerand dhedabondygtain

dedi%)é%%d(%g%%r&@\ﬁﬁg SRR R BIANa AL ﬁ@r%tn?8&‘6?&89@%@5‘?&%@%‘1
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and wherein the smooth boundary is devoid of overlaps. In another

aspect of the invention, there is provided a semiconductor device,
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wherein one of the at least one via contact is in contact with the flrst strain
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contact is in contact with the first strain layer and the second strain layer, and wherein the
smooth boundary is defined as abutting ends of the {irst strain layer and the second strain
layer.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure ! illustrates a conventional structure;

Figure 2 illustrates a beginning structure for forming stress components for a p-

type transistor and n-type transistor according to the invention;

Figures 3-8 illustrate exemplary processes for forming stress components for a p-

type transistor and n-type transistor according to the invention;

Figure 9 illustrates boundary conditions for a resist pattern according to the

invention;

Figures 10 and 11 illustrate an exemplary process using one boundary

condition according to the invention;



layer. BRIEF DESCRIPTION OF THE DRAWINGS Figure 1 illustrates a
conventional structure; Figure 2 illustrates a beginning structure for
forming stress components for a p- type transistor and n-type transistor
according to the invention; Figures 3-8 illustrate exemplary processes for
forming stress components for a p- type transistor and n-type transistor
according to the invention; Figure 9 illustrates boundary conditions for a
resisipatiemikhecending tadber invertion:drgivkasatOoadidd tollusiratedin;
exemplary process using one boundary condition according to the
invention; 6 Figure 12 illustrates an another boundary condition according
to tHegweeritiomd Figlirst a8 sarvdnnlius patecsnueertipldoppilacess using
conﬁlﬁ&o&fﬂg&}’e gendition of Figure 12; 6a Figures 15 and 16 illustrate end
processes for forming stress components for a p-type transistor and
n-type transistor using the boundary conditions of either Figures 10-11 or
Figures 12-13 according to the invention; and Figure 17 shows a
cross-section of a semiconductor substrate according to the invention
using a scanning electron microscope. DETAILED DESCRIPTION OF
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EMBODIMENTS OF THE INVENTION The invention provides a method
for fabricating devices with improved performance characteristics. In one
aspect of the invention, a smooth boundary is formed between two films
or layers, i.e., a layer that imposes a tensile component in an NFET and a
layer that imposes a compressive component in a PFET. The smooth
boufidERFadeerbi AAESHaECHR slesrisesHenfeaningsiye commpruentobitha
boundary of the tensile and compressive films is also critical to improved
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- resistfattern is aligned to a vertical portion of the second layer, e.g.,

10-dibRIZ g8 B3k mrfreHN Sl s rigR cefllition of the resist is
aligned to the outer surface of the vertical portion of the second nitride

I . Then, an isotopic etch [ lied t th ond
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invg}‘lttlh% %elcondsnitrid?1 layer that is covered by the res_ist. In one
mp?em@rﬁ%ﬁoﬁ?lﬂ% & SSHBH%F?écéinened to the first layer pattern to
provide the smallest overlap possible. 7 Figure 2 illustrates a beginning
structure for forming stress components for a p-type transistor and n-type
transistor according to the invention. In Figure 2, a PFET 1.00 and NFET
200 are formed in a conventional manner in a substrate 102, such as

silicon. A gate polysilipgrr A fermecrayaiagate: oxide 106 on the
substrate 102. Source and drain regions 108 and 110 are formed in the

substrate 102 usif@EBRRIMESPEN S S IEREENFERAORSr example. An
oxide spacer 112 is formed on sides of the
The invention provides a method for fabricating devices with improved

performance characteristics. In one aspect of the invention, a smooth boundary is
formed between two films or layers, i.e., a layer that imposes a tensile component in
an NFET and a layer that imposeé a compressive component in a PFET. The smooth
boundary does not have gaps or overlaps between the layers. The smooth boundary of

the tensile and compressive films is also critical to improved product yield.

To form a smooth boundary between two stain layers, a resist pattern is
aligried to a vertical portion of the second layer, e.g., SiaNg, so that a minimum
overlap overlay condition of the resist is aligned to the outer surface of the vertical
portion of the second nitride layer. Then, an isotopic eich process is applied to remove
the second nitride layer from the exposed surface and some or all of a vertical portion
of the second nitride layer that is covéred by the resist. In one implementation, the
second layer is aligned to the first layer pattern to provide the smallest overlap

possible.



gate polysilicon 104, with nitride spacers 114 formed on the oxide spacers
112. A silicide 116 is formed on the exposed portions of the substrate 102
and on the top of the gate polysilicon 104. An STl region 118 is formed
between the PFET 100 and NFET 200. In Figure 3, a first layer 120 such
as, for example, a nitride layer, is formed over the structure of Figure 2. In
the e%%gﬂﬁ%g@l}ﬁﬁ&f?ﬁ%%%%@ﬁ%@ﬂﬂ@ﬁoﬂgtf%?mas RAEST $OBRAREIAfeE 2
a tensile, stress jn the NFET, channel in order to enhance theﬁperformance
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NFET 200.

In Figure 3, a first layer 120 such as, for example, a nitride layer, is formed
over the structure of Figure 2. In the exemplary illustration of Figure 2, the first
nitride layer 120 generates a tensile stress in the NFET channel in order to enhance
the performance of the NFET 200. Those of skill in the art should recognize, though,
that the first nitride layer 120 might generate a compressive stress to enhance the
performance of the PFET. In this latter scenario, a tensile nitride layer would then be
deposited to enhance the performance of the NFET. These layers will be termed
hereinafter “tensile” and “compressive” for sake of convenience. In one application
using & current 248nm lithographic tool, the first nitride layer is approximately 75nm
with very good conformality. An oxide hard mask 122 is deposited over the first

nitride layer 120.

Figure 4 illustrates an exemplary process for forming a photoresist mask 123
on the oxide hard mask 122, over the NFET 200. In this exemplary illustration, the

first nitride layer 120 is a tensile nitride layer and the photoresist mask 123 will



during subsequent etching process. Figures 5-7 illustrate additional
processing steps. Figure 5 illustrates an oxide etching process in which
the oxide hard mask 122 is etch or removed from the PFET. In Figure 6,
the photo resist mask 123 is stripped to expose the underlying oxide hard
mask 122, over the NFET, Figure 7 illustrates a nitride etch to strip the

proffridee dvRslemit pRERYEO GUTRE FIRSERVSRUF FRIRIAE %e e BBt Tajine
116. These processes can equally be used for a compressive nitride layer
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illustrates the deposition of a second_nitride layer 124. In this jllustration,
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the first nitride layer 120 is patterned. In the illustration shown, the

dusRg RRRSIWIHECRREPIPFfitide layer 124 is approximately 75nm with very
good conformality. The width of the vertical portion of the second nitride

layer,124 is_similar to the.maximum_ overlap size, £.9., approximately 70.
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conditions within the extreme e g% conditions cart be use
equally be used for a compressive nitride layer provided over the PFET, during the

initial processing stages.

Figure 8 illustrates the deposition of a second nitride layer 124. In this
illustration, the second nitride layer 124 is a compressive nitride layer deposited after
the first nitride layer 120 is patterned. In the illustration shown, the thickness of the
second nitride layer 124 is approximately 75nm with very good conformality. The
width of the vertical portion of the second nitride layer 124 is similar to the maximum
overlap size, e.g., approximately 70 to 75nm. Tn embodiments, vertical film thickness
is in a range of alignment error +/- 50nm . As discussed in more detail below, the

oxide layer 122 will act as an etch stop during the second nitride etching process.

Figure 9 illustrates extreme vertical boundary conditions for a resist pattemn
according to the invention. These extreme boundary conditions are used to map the
edges of the resist layer and to ensure a smooth boundary region between the first

nitride layer 120 and the second nitride layer 124 after etching. As should be



in accordance wit the invention to achieve the smooth boundary layer
between the nitride layers. In the example of Figure 9, a resist layer 126

is formed over the second nitride layer 124. In designing or mapping this
resist layer 126, two considerations are taken in account during the
ugesigaqskdbeygh(iydbe wugiétivnd vothire tiest viiteide tdgercaaditiond i) teused
vertical edge 124’ of the second nitride layer 124. The distance between
inrpsapsdnoat eyt inointinh 10 Athswortbiclensubthédiundamridyeuiestween the
tolerances of the mask layer 126. In 90nm or 65nm technology, the
ngligpdgyesterance is approximately 40nm, so the maximum overlap of the

photo resist is approximately 80nm, including the vertical portion of the

second nitride layer 124. The 80nm dimension provides a slight overlap

with the B G BrbieafEtgwade dagustrgemhib s derapdeover ieabenige nitride
_conditions can be adjusted depending on other technologies or other :
legshdieferdnoiisi eRin s Rb (ARG IS seBiSHIBYebAR BRakiinisidhratipns are taken
. Figures 10 and 11 illustrate the process of providing a smooth boundary
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the example  of the extreme outer edge 124", In the process steps of
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nitride layey 124 in the photo resist 126 opening, as well as laterally below
B R AL L9655 (hORIISETRG e dhged apinieirancan ohehe

stop to protect the edge of the first nitride layer 120. Figure 11 illustrates
TR DA ol UG of eGP o AL oiFenRe Sosprvamstely
4¢ég{)s result in a smooth %%unfd ry between the first nitride layer 120 and

o, 58&5% &]ﬁﬁ{a‘éqla?/‘é? £ et%, ,Pﬁ8t8\78ﬂ§‘p’:s approximately 80nm, including

the vertical portion of the second nitride layer 124. The 80nm dimension provides a
slight overlap with the edge of the first nitride layer 120. These extreme vertical edge
conditions can be adjusted depending on other technologies or other considerations, as

should be understood by those of skill in the art.

Figures 10 and 11 illustrate the process of providing a smooth boundary
between the first nitride layer 120 and the second nitride layer 124, using the example
of the extreme outer edge 124°. In the process steps of Figure 10, an isotropic SisNyg
RIE process is used to remove the second nitride layer 124 in the photo resist 126
opening, as well as laferaily below the photo resist 126. During this RIE, the oxide
layer 122 acts as an eich stop to protect the edge of the first nitride layer 120. Figure
11 fllustrates the removal or stripping of the photo resist 126. As shown, these
process steps result in a smooth boundary between the first nitride layer 120 and the

second nitride layer 124, e.g., no overlap.
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10 Figures 13 and 14 illustrate the process of providing a smooth
boundary between the first nitride layer 120 and the second nitride layer
124, using the example of the extreme inner edge 120' shown in Figure
12. In the process steps of Figure 13, an isotropic RIE process is used to
remove the second nitride layer 124 in the photo_resist 126 opening.
SimifEthkt asddfEasty fafrerrcasoimeriiding, BtnAgtImeuRIRthe
oxide layer 122 acts as an etch stop to protect the edge of the first nitride
behgger {0lmIqEIEAANEE AR thb T SRR A IpiRp 'orus BEdhs Fesple
As shown, these process steps result in a smooth boundary between the
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makes contac? with  the device. Figure 17 shows a cross-section of a

thesseer%?ggr{ﬁ% S8 tgﬁ‘ngﬁ)tﬁg‘é d in accordance with the invention,

using a scanning electron microscope. As shown in

Figures 15 and 16 show end processes for forming the contacts. In Figure 15,
an inter level dielectric 128 is formed over the nitride layers 120 and 124, The inter
level dielectric 128 may be a deposited TEOS, BPSG or low K dieleciric material.
The interlevel dielectric 128 is then planarized using, for example, a chemical or
mechanical polishing process. As seen in the illustration of Figure 16, a contact via
with a metallization formed therein, generally represented as reference numeral 130,
is then formed in the interlevel dielectric 128. In the processes described herein, since
there is a smooth boundary between the nitride layers 120 and 124, over or under
etching is no longer problematic and the metallization properly makes contact with

the device.

Figure 17 shows a cross-section of a semiconductor substrate, manufactured in
accordance with the invention, using a scanning electron microscope. As shown in
this illustration, a smooth boundary layer is provided between the nitride layers 120
and 124. That is, the smooth boundary layer is formed as abutting ends of the nitride

layers 120 and 124.
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this illustration, a smooth boundary layer is provided between the nitride

layers 120 and 124. That is, the smooth boundary layer is formed as

abutting ends of the nitride layers 120 and 124. 11 In the invention, the

NFET and PFET devices are enhanced simultaneously using dual silicon

nitrid inees I de iweQHen. Mg prept.bruadan hehvean e iltidiy

films will not block the contact to the NFET or PFET. Also, due to the

1 POBRSEI SRR STIhLAVER AR MAJGR I B KGR

ust?fg%a(gii'llffon from BEOL. Whifgt&eﬁnvent%n h%%s een descrﬁ)ed In terems o?

niBPHNENIS neR6 skiledo iR-06 A vllee o bEe:1at he iveRtaD Galy

be practiced with modification within the spirit and scope of the appended
cnﬁ&ﬁ@ﬁn&?&%’zﬁ‘l%t %Hﬂ&&saﬁl@ %gl I]‘.':OIi]S \%ﬁ% ‘Eﬁﬂg&ﬂg&ﬂﬁg' g;ﬁrcon from
comprising:a semiconductor substrate having at least one p-type device
REAE one n-type device; a first strain layer imposing a compressive stress
in the p-type device; a second strain layer imposing a tensile stress in the
n-type device; a smooth boundary provided between the first strain layer

and theyge¢RNthvsitBlh IBYEheen described in terms of embodiments, those skilled
in the art will recognize that the invention can be practiced with modification within

the spirit and scope of the appended claims.
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a dielectric layer deposited over the first strain layer and the second strain
layer, including the smooth boundary; and at least one via contact formed
in the dielectric layer and connecting to one of the n-type device and
p-type device at the smooth boundary, wherein one of the at least one via
contact is in contact with the first strain layer and the second strain layer,
and wherein the smooth boundaryiéié%oid of overlaps. 2. The device of
claim 1 wherein the smooth boundary is devoid of gaps. 3. The device of
Widaisclivizerain the at least one via contact is plural via contacts, the
plural via contacts contacting the n-type device and p-type device at the
smooth boundary and at locations other than the smooth boundary. 13 4.
A semiconductor device, comprising: a semiconductor substrate having at
Ieashosré%%%% ggyg;e and one n-LXeg_e device; a first strain layer

. 2VICE, Comprt . . :
iMpOSING & COMPressive Strées i the p-type device; a second strain layer

imposing a tensile stress in the n-type device; a smooth boundary
provRiERMetReHhe hrdtader Amving & lsgtRBesedirRIderamangenan-type
dielectric layer deposited over the first strain layer and the second strain
devayeer, including the smooth boundary; and at least one via contact formed
in the dielectric layer and connecting to one of
a first strain layer imposing a compressive stress in the p-type device;
a second strain layer imposing a tensile stress in the n-type device;
a smooth boundary proVided between the first strain layer and the second
~ strain layer;
a dielectric layer deposited over the first strain layer and the second strain
tayer, including the smooth boundary; and
at least one via contact formed in the dielectric layer and connecting to one of
the n-type device and p-type device at the smooth boundary,
wherein one of the at least one via contact is in contact with the first strain
fayer and the second sirain layer, and

wherein the smooth boundary is devoid of overlaps.

2. The device of claim 1 wherein the smooth boundary is devoid of gaps.

3. The device of claim 1 wherein the at least one via contact is plural via
contacts, the plural via contacts contacting the n-type device and p-type device at the

smooth boundary and at locations other than the smooth boundary.
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the n-type device and p-type device at the smooth boundary, wherein one
of the at least one via contact is in contact with the first strain layer and
the second strain layer, and wherein the smooth boundary is defined as
abutting ends of the first strain layer and the second strain layer. 14
ABSTRACT Method and structure for forming strained devices A

4. metHoErBICRTMGIALHAYIRE cCaBREETMHeludes mapping extreme vertical
boundary conditions of a mask layer based on vertical edges of a
depaesssdificsilayter 126 atadhavisecdiekiyer(t2d)e Taeicrasiclayemthze)
is deposited over portions of the second layer (124) based on the

devR@apping step. The exposed area of the second layer (124) is etched to
form a smooth boundary between the first layer (120) and the second
laye 4 i r( is stripped. The resulting device is an
oo B R R e SR IR R
between the first and second layers such that a contact can be formed at
the ShiBEMDEHRBLRY HithBEE IR ERHIRGHtARIaiaE bR deUEbice. Fig.
14.

a smooth boundary provided between the first strain layer and the second

strain layer;

a dielectric layer deposited over the first strain layer and the second strain
tayer, including the smooth boundary; and

at least one via contact formed in the dielectric layer and connecting to one of
the n-type device and p-type device at the smooth boundar.y,

wherein one of the at least ong via contact is in contact with the first strain
layer and the second strain layer, and

wherein the smooth boundary is defined as abutting ends of the first strain

jayer and the second strain layer.
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