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Background Description

Generally, metal-oxide semiconductor transistors include a substrate made of a
semiconductor 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 region. 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



Thus, by increasing the nobility of the carriers in
the channel, the operation speed of the transistor
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sem conduct or device substrate can npdul ate device
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differently for NFETs and PFETs. To selectlvely create
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stress on the NFET device in a |ongitudinal direction
(Par @bs8lectively create tensile stress in an NFET and compressive 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 a
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.



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
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ova thd NEETarvdnimideletdyvie thanhyerfsihdd taaemoss tige ditrklediyer over the
isolation structure (STI). This nitride layer wll
PFRPOSe a conpressive conponent in the PFET to enhance
device performance. A photo resist is then deposited
over the nitride layer of the PFET and across the
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nitride layer will impose a compressive component in the PFET to enhance device
performance. A photo resist is then deposited over the nitride layer 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, e.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



mappi ng process. A nitrogen etching process is then
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into silicon from back-end-of-the-1ine process. Thus,
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occur. In further processing steps, an oxide |ayer is
0 %B§?P88“5ver the nitride layers, and vias are then
etched into the oxide layer. A netal is then placed in
the vias to create via contacts to the source and
dr ai Fn fug§poprecessing sepgean axéde lpgrds deposised pivan ghe iBidsripyers,
very difficult due to the variations in |ayer
anchviek areshken achpddntalthg oxitle idyer. dvmetahis thén plaeednintthid des to
| ayers. For exanple, etching in the overlap region
criehte&ia caifts foliBe source and drain regions of the device. However, etching
becomes very difficult due to the variations in layer thickness, especially at the
overlap 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,



nitride layers and the hard mask | ayer) to make
contact with the device results in over etching of
the renmaining portions of the device. On the other
hand, etching designed for the portions of the device
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to the NFET device and conpressive stresses being
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between the first |ayer and the second |ayer. The
seceid layen g giched to fopmiagmagth bopndaychetweendhe Byt layer aethe
i nvention, the nmethod includes depositing a first
sesomdhlager. é@lerresjs&dayea if §trippeddevi ce and depositing a
second strain | ayer over a second device and a
portion of the first strain layer. A mask |ayer is
depoRi 4 edoml sspe@r@f theoin®ention, the method includes depositing a first

strain layer over a first device and depositing a second strain layer over a second
device and a portion of the first strain layer. 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 another 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



of the second strain |ayer, where an edge of the mask
layer will not exceed extrene vertical boundary

condi tions neasured fromvertical edges of the first
strain layer and the second strain |ayer. The exposed
areas of the second strain |ayer are etched to forma
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second strain layer. The mask layer is then stripped.
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p-type device and a second strain [|ayer inposes a
type deyireand p-type deice gbths smpgth biwaday. A snoot h boundary
is provided 5 between the first strain |ayer and the
second strain layer. A dielectric layer is deposited
over the first strain |layer and the second stain
| ayer, including the snmooth boundary. A via contact
is formed in the dielectric |layer and connects to one
of the n- type BRIERBEIGRIPFION OFIENE GRAWINGES snoot h
boundary. BRI EF DESCRI PTI ON OF THE DRAWNGS Figure 1
illustrates a conventional structure; Figure 2

i || upighed PHIIEYA Bovedtishd wetdtie; f or form ng stress
conponents for a p-type transistor and n-type
transi stor according to the invention; Figures 3-8
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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;
Figure 12 illustrates an another boundary condition according to the invention;

Figures 13 and 14 illustrate an exemplary process using the boundary

condition of Figure 12;



Figures 10 and 11 illustrate an exenplary process
usi ng one boundary condition according to the
invention; Figure 12 illustrates an anot her boundary
condition according to the invention; Figures 13 and
14 illustrate an exenplary process using the boundary

condi.tion,.of Fi e 12; Fi qure and 16 il lustrat
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fabricating devices with i nproved perfornance
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| ayers, i.e., a layer that inposes a tensile conponent
in an NFET and a | ayer that inposes a conpressive
conponent in a PFET. The snmooth boundary does not
have gaps or overl aps between the |layers. The snooth

boundary of the ' hve films is also
critical to inpr o@gggg‘@a%ms I\!f orm a snoot h
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surface of the verti cal
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

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
aligned to a vertical portion of the second layer, e.g., Si3Ny, 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 etch 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 covered by the resist. In one implementation, the
second layer is aligned to the first layer pattern to provide the smallest overlap

possible.



portion of the second nitride |layer. Then, an isotopic
etch process is applied to renove the second nitride
| ayer fromthe exposed surface and sone or all of a
vertical portion of the second nitride |layer that is
covered by the resist. In one inplenmentation, the
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of Figure 2, the first nitride |ayer 120 generates a
NFEAA00e stress in the NFET channel in order to enhance

the performance of the NFET 200. Those of skill in the

art should recogni ze, though, that the first nitride
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enhance the performance of the PFET. In this latter
ovGeRBthRuréof Bigatd 2 M the bd@nplansilluiitof of Ferde, 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 a 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



deposited to enhance the performance of the NFET.
These layers will be ternmed hereinafter "tensile" and
"conpressive" for sake of convenience. In one
application wusing a current 248nm i thographic tool,
the first nitride layer is approximately 75nm wth
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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. In 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 pattern
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



the first nitride layer 120 is patterned. In the
illustration shown, the thickness of the second
nitride layer 124 is approximately 75nmw th very good
conformality. The wdth of the vertical portion of
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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 SisN,
RIE process is used to remove the second nitride layer 124 in the photo resist 126
opening, as well as laterally below the photo resist 126. During this RIE, the oxide
layer 122 acts as an etch stop to protect the edge of the first nitride layer 120. Figure
11 illustrates 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.

10



slight overlap with the edge of the first nitride

| ayer 120. These extrene vertical edge conditions can
be adj usted dependi ng on ot her technol ogi es or other
consi derations, as should be understood by those of
skill in the art. Figures 10 and 11 illustrate the

p;"c e ?f13§§8?‘§3%‘¥§%i‘%ﬁgﬁ@t°i%tb??econ SRR
betgén tF hmunge GBS LoCanefibe sotSpf giiiee By iﬁ P%‘Bg fispgmple

Si3Nd R E process IS used to renove the se

ofrihe extaeme ey edgp 4 2P hshopa ipAiguse d edndhe R@Gesséli?&ﬁ phEigugss! 3,
well as laterally below the photo resist 126. During

art sosoft RIE pheeessis deed toagmpvel B2 seaing nitsidatayet t24 mittbe phaio
protect the edge of the first nitride |ayer 120.

rekisf LZEopehingl Bintisdr @ tHAS désoAbeEWRN adfeiRhicéiorFipik 10, @ridgtais
phot o reS|st 126. As shomn these process steps

RFE;%EAP 6)&19%1212%131'%&% s B [%) f‘eleta ttngr%d%é 6ﬁhe m‘srt Eﬁtﬂ&e
lag?r {)iroa 3: %#rg dﬁ'é us:t?%gcts %lg’ebr%nd x or s rkp&w?réé tﬁfz Hggtfﬁes?%\te?\ss shown,
thg'gff nglﬁg?%ﬁ 'éta%wﬁéhz nd grgootetﬁzvog w@%'@%efgéa igsgayer 120 and
shown in Figure 12. In the process steps of Figure 13,
therse¢andinitide dayrr E2preckapsoveslapsed to renove the second
nitride layer 124 in the photo resist 126 opening.
Simlar to that described with reference to Figure 10,

dur i RigutdsilS aniI1B,shoWwend pratesseafefohifg dot contestsardn Eigine 15,
stop to protect the edge of the first nitride Iayer

arl gffer 1EVel dictechide 138 W Sbrhid@Set the nitBId® VgkrsA0Shad i1RP) THe Bter
the photo resist. As shown, these process steps

1&%&1&&1@ 128 %w%fh A;egumarvﬁ@@tm of v ki di@lEctﬂb Maltéilgn

' ayer 120 and cond nitride layer 124, , N
THY ﬁlrtér?eqrel 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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Figures 15 and 16 show end processes for formng 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 TEGCS,
BPSG or Iow K dielectric material. The interlevel

di el BehEiifvehddn,ithe NFET AAJFRET d&iced StdEhhah@dd sexaltadebusly
a chenical or nechanlcal pol i shing process. As seen

uglﬁ'gré{ﬂaq s}l coH?ﬁtﬁﬂé B8O gn{ﬁﬁqw&tlz)g th@sr‘r‘lgpl?m%%{lmﬂr bet‘%e‘:{g} the

zatl on orrre erern enera repr sen e

as.reference n 1 [
g e B ERchY eorias o | ﬁl’f?@“ g BEEEwALS oﬂhaeip fgesipein
herein, since there is_a snpoth boundary between the
engingeriag, 3 agrisgiot faymsd and metal donswillnog AHBise inde e silicondrom
no | onger problematic and the netallization properly
BEédes contact with the device. Figure 17 shows a
cross-section of a sem conductor substrate,

manufactured in accordance with the invention, using

a Sscaviiiende alveatiowhasbeeh dssoiped inermhofdmbatdimeins sthose skilled
illustration, a snooth boundary |ayer is provided

iP@E YRS cgﬁ'lierthéﬁhé A¥BhSonld beaskiibed w1tﬁhﬁ$d1ﬁ§atlo§1hﬂthm

snoot h boundary layer is forned as abutting ends of

Jd24. 111 h
i Ly SRRl e hanced si mul tancoust

using dual silicon nitride liners. In the invention,
the snooth boundary between the nitride filns wll
not bl ock the contact to the NFET or PFET. Al so, due
to the strain engineering, a gap is not forned and
nmetal ions will not diffuse into the silicon from
BEOL. Wiile the invention has been described in terns
of enbodi nents, those skilled
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in the art will recognize that the invention can be
practiced with nodification within the spirit and
scope of the appended clains. 12 CLAIMS What is
claimed is: 1. A nmethod for manufacturing a device
including an n-type device and a p-type device,
conpri sing: mapping extrene Xé%%hfal boundary
conditions of a nmask |ayer G vertical edges of
a deposited first layer and a second | ayer; depositing
the mask | ayer over portions of the second | ayer based
Wahat isietaimadispi ng st ep; etchi ng exposed areas of the
second | ayer to forma snooth boundary between the
first layer and the second nitride |ayer; and
stripping the mask layer. 2. The nmethod of claim1,

wher gi Nt RendthéFtor ntBfactu$ing alRVRklifclidihg bl 8- t}'ﬁé’&{wce and a
formed over the n-type devi ce and the second layer is

S ride |ayer formed over p-type
%?%Ekgéﬁh#ﬁgﬂl et hod of cIa|n11 wherein the first

Iayer itride yer for ove

oy GReisg SEORr G e ubintfry COngiipYT af & P Gy dased of

nitride layer forned over the n-type device. 4. The
veriea) gdeesrof @ldgpesited firstayes pnd o agsond 18Y§5f or ni ng a hard

mask over the first layer such that the second | ayer

i s fdapositing vhermaskdayearostenpaztions of the second layer based on the

mapping step;
etching exposed areas of the second layer to form a smooth boundary between
the first layer and the second nitride layer; and

stripping the mask layer.

2. The method of claim 1, wherein the first layer is a tensile nitride layer
formed over the n-type device and the second layer is a compressive nitride layer

formed over p-type device.

3. The method of claim 1, wherein the first layer is a compressive nitride
layer formed over the p-type device and the second layer is a tensile nitride layer
formed over the n-type device.

4, The method of claim 1, further comprising forming a hard mask over

the first layer such that the second layer is formed over the hard mask.
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13 5. The nethod of claim1, wherein the hard mask is
an oxi de hard mask that protects a surface and edge of
the first layer during the etching step. 6. The nethod
of claim1, wherein the etching step is an isotropic
etching. 7. The nethod of claim1, wherein the mask

layes is ¢ePARIHADCRINAY §hlfin gth%fdxﬁ s'af?‘as’a‘fde%grd mask

within the extreme verti cal boundary conditi ons.

thgg%(? Eec Esgags%g%];% g’l’fg&géﬁ 103 ﬁqm@eﬁrggiéggt @g@gﬁé%etlﬁﬁxg rrmh': ar one

of the extrene vertical boundary conditions. 9. The

met hod of claim 1, wherein one of the extreme vertica
boundary conditions of the mask | ayer overlaps a

por t 6.on ofhe methedrafictadin le cdhereid therpgching step Issapeisotzapic etching.
junction of the second layer. 10. The nethod of claim

1, wherein a width of a vertical portion of the

second |l ayer is neasured fromthe vertical edge of the

second | ayRL nlethodRRcRlth BBk in HAAR11yef Bl dePHIRARD have an
the first layer. 11. The nethod of clarrm8, wherein

olfff e Fusshld VR G BRI ety Beb BRBF Ry ke

conprising: depositing an interlevel dielectric over
the first layer and the second |layer, including the

snoot h boundary; 14 etching a via in the interlevel
di el 8ct ri &h¢ methediafglamads wheein the srask baigh isdopositgddo have an

outer edge located at or near one of the extreme vertical boundary conditions.

9. The method of claim 1, wherein one of the extreme vertical boundary
conditions of the mask layer overlaps a portion of the vertical edge of the first layer at

a junction of the second layer.

10.  The method of claim 1, wherein a width of a vertical portion of the
second layer is measured from the vertical edge of the second layer to approximately

the vertical edge of the first layer.

11. The method of claim 8, wherein vertical film thickness is in a range of

alignment error +/- 50nm.

12.  The method of claim 9, further comprising:
depositing an interlevel dielectric over the first layer and the second layer,

including the smooth boundary;

14



placing a contact within the via to contact at | east

one of the n-type device and the p-type device

i ncl udi ng over the snooth boundary. 13. A nethod for

manuf acturing a device, conprising: depositing a

first strain | ayer over a first device on a substrate,

depositi . . .

on rLlBEH B B HERReRVERRCLAE B RUEE oPerfE BB BEb iy

iayer; depositing a mask | ayer over portions of the
MGecond strain layer, where an edge of the mask |ayer

w Il not exceed extrene vertical boundary conditions

measplreiag aceriastMeithin ghe via fyeontast at Jeast fone of thetnrtypedevice and

| ayer and the second strain |ayer; etching exposed
thegr-gps defict Inelskbgponckr sher smooth Bywardatyo f orm a snoot h

boundary between the first strain |ayer and the

second strain layer; and stripping the mask |ayer. 14.

The nmet hod of claim 13, wherein: the first strain

| ayefs i s §r§1&ﬁ‘§d fognﬁnﬁ?ajc{br &%ev%%p&ghérﬁs% £n the first

devi ce whi V|ce second

e

met hod of claim further co r|S|ngformn a hard
mas kIpPifing @ﬁ%cornrir%rﬁmslwea.oaieq aagﬁépnd Ge‘ﬁ%?fb%t‘Ubétréﬁ?naf‘Qée
and edge of the first strain |ayer during the

patiomphipe fir® strain 13yes; net hod of claim 13, wherein the
etching step is an isotropic
depositing a mask layer 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;
etching exposed areas of the second strain layer to form a smooth boundary

between the first strain layer and the second strain layer; and

stripping the mask layer.

14. The method of claim 13, wherein:

the first strain layer is a tensile strain layer deposited on the first device which
is a n-type device; and

the second strain layer is a compressive layer deposited on the second device

which is a p-type device.

15.  The method of claim 13, further comprising forming a hard mask over
the first strain layer to protect a surface and edge of the first strain layer during the

etching.
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etching. 17. The nethod of claim 13, wherein the mask
| ayer is deposited to have an outer edge | ocated
within the extreme vertical boundary conditions, or at
or near one of the extrene vertical boundary
conditions. 18. The nethod of claim 13, wherein: the
extrene vertical boundary conditions are mapped to a
vertical edge of the second strain |ayer and a

vertigal t Gt [ @l ; d .0n .
t he <|19§<'t r e?rrg‘g\%1 g?[{()ldcdgﬁl llgulﬁ’d 3’?‘5{‘*@{0@8 ie?cly‘ g{ﬁsﬁﬁ?gt&ﬂé&%}rﬁéﬁ

| ayer overlaps a portion of the vertical edge of the
etfﬁ%gt strain layer at a junction of the second strain

| ayer. 19. The nmethod of claim 18, wherein a wdth of

a vertical portion of the second strain |layer is
nmeasured fromthe vertical edge of the second strain

| ayed7t o Appmethadetfelaymt 3¢ wherein thamaskl deyeofs depesifedts have
strain layer; and a dinension of the extreme vertica

abouetiedge 16eutel withinshd &xtbapmy wwrticuh behndaBPeonditddds, dk at or near
sem conduct or devi ce, conprising: a sem conduct or

oRd/OSthE kPer@VéMiBalFouh&a§ bofiBok; t YPE device and one
n-type device; 16 a first strain |ayer inposing a

conpressive stress in the p-type device; a second
strain inposing a tensile stress in the n-type device;

18. The method of claim 13, wherein:

the extreme vertical boundary conditions are mapped to a vertical edge of the
second strain layer and a vertical edge of the first strain layer; and

one of the extreme vertical boundary conditions of the mask layer overlaps a
portion of the vertical edge of the first strain layer at a junction of the second strain

layer.

19. The method of claim 18, wherein

a width of a vertical portion of the second strain layer is measured from the
vertical edge of the second strain layer to approximately the vertical edge of the first
strain layer; and

a dimension of the extreme vertical boundary conditions is approximately

80nm.

20. A semiconductor device, comprising:
a semiconductor substrate having at least one p-type device and one n-type

device;
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a snooth boundary provided between the first strain

| ayer and the second strain layer; a dielectric |ayer
deposited over the first strain |layer and the second
stain layer, including the snooth boundary; and at

| east one via contact forned in the dielectric | ayer

and cpnnect.i to one of the n-t VIC
covi SEPLER Bet Bat s sommtess s % U Gl ol 21
20, wherein the smpoth boundary. is dev0|d of gaps. 22.
The #eagppestpgin errlawa&@tenmfes{t@swmh@nstwﬁro@w%undary is
devoi d of overlaps. 23. The device of claim 20,
wher @smodth doandare peivided detweendba fisst strais lgylenamd the gécnd
contacts, the plural via contacts contacting the

stfiin Jager;devi ce and p-type device at the snooth
boundary and at |-ocations other than the snooth

boung éfe}’ectr%zllayél;hﬁpgs%éﬂ Qﬁelotfhe ¢ sEPa%QayéMﬁ%H %J‘setf:&ﬁi stain layer,
snoot h boundary i s defined as abutting ends of

inﬁﬁ&ﬁgdé%ﬁ% ﬁ”&%%g&yggﬁithe second strain | ayer. 17

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.

21. The device of claim 20, wherein the smooth boundary is devoid of
gaps.

22. The device of claim 20, wherein the smooth boundary is devoid of
overlaps.

23.  The device of claim 20, 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.

24.  The device of claim 20, wherein the smooth boundary is defined as

abutting ends of the first strain layer and the second strain layer.
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