STRESS LI NER FOR STRESS ENG NEERI NG BACKGROUND [ 000li I ntegrated circuits

(les) typically conprise nunerous circuit conponents, such as transistors,
resistors and capacitors, interconnected to performthe desired functions.
Strain generation in silicon has been proposed to inprove carrier nmobility

of ransistors which d i e oxide. Stress
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liner is deposited on the substrate. The stress liner is formed froma

the t 1§ or R AR b B3 Aokl by B O Bkl 1 20, | 2% ccome

stres S[0002] Typically, one liner overlaps the other liner to ensure that no gaps exist between the

two liners. At the region where the liners overlap, the thickness is about double that of the non-
overlapping regions. The non-uniformity in thickness between the overlap and non-overlap
regions creates problems in subsequent processes, which can lead to decreased reliability.
Furthermore, typical dual liner processes involve use of more than one mask, for example two
masks, during processing. This leads to process cost and product yield concerns.
[0003] From the foregoing discussion, it is desirable to provide improved dual liners which
increase reliability as well as performance of ICs.

SUMMARY
[0004] Embodiments are generally related to semiconductor devices or integrated circuits.
In one embodiment, a method of stress engineering is disclosed. The method comprises
providing a substrate having first and second regions. A stress liner is deposited on the substrate.
The stress liner is formed from a material having a first stress. A first portion of the stress liner

over the first region is processed to convert the stress material to a second stress.



[ 0005] Anot her enbodi ment relates to a method of fabricating an | C. The

met hod conprises providing a substrate having first and second active

regi ons defined thereon. The first active conprises a first transistor
of a first type and the second active region conprises a second transistor
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[ 0007] These and ot her objects, along with advantages and feature of the
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to the follow ng description and the acconpanying draw ngs. Furthernore; it
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substrate and a second transistor of a second type on a second active region of the substrate is

disclosed. A stress liner is disposed on the substrate and covers the transistors. The stress liner
comprises a first portion with a first stress covering the first transistor and a second portion with
a second stress covering the second transistor.
[0007] These and other objects, along with advantages and feature of the present invention
herein disclosed, will become apparent through reference to the following description and the
accompanying drawings. Furthermore, it is to be understood that the features of the various
embodiments described herein are not mutually exclusive and can exist in various combinations
and permutations.

BRIEF DESCRIPTION OF THE DRAWINGS
[0008] In the drawings, like reference characters generally refer to the same parts throughout
the different views. Also, the drawings are not necessarily to scale, emphasis instead generally
being placed upon illustrating the principles of the invention. Various embodiments of the
present invention are described with reference to the following drawings, in which:
[0009] Fig. 1 shows a cross sectional view of a portion of an IC in accordance with one
embodiment of the invention;

[0010] Figs. 2a-¢ illustrate an embodiment of a process for forming an IC;
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DETAILED DESCRIPTION
[0013] Embodiments generally relate to semiconductor devices or ICs. The devices or ICs
can be any type of device or IC, such as memory devices including dynamic random access
memories (DRAMs), static random access memories (SRAMs), non-volatile memories including
programmable read-only memories (PROMs) and flash memories, optoelectronic devices, logic
devices, communication devices, digital signal processors (DSPs), microcontrollers, system-on-
chip, as well as other types of devices. Such devices or ICs can be incorporated in various types
of products, for example, computers and communication devices or systems such as phones and
personal digital assistants (PDAs). Although embodiments are generally described in the context
of semiconductor devices or ICs, other types of devices are also useful.
[0014] Fig. 1 shows a cross-sectional view of a portion of an IC 200 in accordance with one
embodiment of the invention. The portion includes a substrate 205. The substrate comprises, for
example, a silicon substrate. The silicon substrate is typically lightly doped with p-type dopants.
Other types of substrates, such as silicon-on-insulator (SOI), silicon germanium, are also useful.
The substrate is prepared with first and second active regions 208a-b. The active regions
comprise heavily doped regions 209a-b with dopants of opposite polarity types. For example,
the first active region is a p-type doped well; the second active region is a n-type doped well. P-
type dopants can include boron (B), aluminum (Al) or a combination thereof while n-type

dopants can include phosphorus (P), arsenic (As), antimony (Sb) or a combination thereof.
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spacers or spacer designs are also useful.

[0018] First and second source/drain (SD) diffusion regions 235 and 237 are provided in the
substrate adjacent to the gates. In one embodiment, a diffusion region includes a shallow SD
extension portion and a deep SD portion. For p-type transistors, the diffusion regions comprise
p-type dopants while n-type dopants are used for n-type transistors.

[0019] Metal silicide contacts 245 can be provided on the surface of the diffusion regions
and gate stack. The silicide contacts serve to reduce sheet resistance. Various types of metal
silicide contacts can be used, such as nickel or nickel-alloy silicide contacts. Other type of metal

silicide contacts can also be useful.



100171The gate stack includes dielectric spacers on the gate sidewalls, The
dielectric spacers conprise, for exanple, a dielectric material such as
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[0022] The first and second portions of the stress liner, when deposited, comprise the same
material. The stress liner, in one embodiment, comprises a material having a first stress. One
portion of the stress liner is treated to produce a second stress while the untreated portion is
maintained at the first stress. The respective stress of the different portions improves carrier
mobility of the different transistors. In one embodiment, the stress liner comprises a
compressive stress material. A first portion covering the n-type transistor is treated to convert it
into a tensile stress material while leaving the second untreated portion with compressive stress.
The stress liner, in one embodiment, comprises silicon nitride. Other types of materials are also
useful. By providing a single stress layer with first and second stress portions, a smooth
interface 272 between the portions results without complex processing which is required in
conventional dual stress liners. As shown, the interface is located at the isolation region between

the active regions.



[0022] The first and second portions of the stress |liner, when deposited,
conprise the sane material. The stress liner, in one enbodi nent, conprises
a material having a first stress. One portion of the stress liner is
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as implantation with a mask can be used. Generally, the first and second types of active regions
are formed in separate processes. Other techniques for forming the active regions are also
useful.

[0025] The substrate is also prepared with isolation regions 280 to separate the active
regions from each other and other active device regions. In one embodiment, the isolation
regions comprise STIs. Various conventional processes can be employed to form the STI
regions. For example, the substrate can be etched using conventional etch and mask techniques
to form trenches which are then filled with dielectric material such as silicon oxide. Chemical

mechanical polishing (CMP) can be performed to remove excess oxide and provide a planar



regions fromeach other and other active device regions. In one enbodi nent,
the isolation regions conprise Sills. Various conventional processes can be
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gate stack 1 ncludes dielectric spacers on the gate sidewalls.

di el ecftgartel: Stacks of the transistors. For example, gate stack layers such as gate dielectric and gate

electrode are sequentially formed on the substrate. The gate stack layers are patterned to form
the gate stacks. To pattern the gate stack layers, mask and etch processes can be used. The gate
stack layers can be patterned to form gate conductors. A gate conductor serves as a common
gate for a plurality of transistors.

[0028] The gate stack includes dielectric spacers on the gate sidewalls. The dielectric
spacers comprise, for example, a dielectric material such as oxide and/or nitride. Other types of
dielectric materials are also useful. In one embodiment, each dielectric spacer comprises a L-
shaped silicon oxide liner 262 on which a silicon nitride spacer 260 is disposed. Other types of
spacers or spacer designs are also useful. Forming the spacers can include forming a first and
second dielectric layer and patterning them to form the spacers.

[0029] First and second source/drain (SD) diffusion regions 235 and 237 are provided in the
substrate adjacent to the gates. The doped regions are formed by ion implantation. The implant
can be self-aligned or formed using an implant mask. Other techniques for forming the diffusion

regions are also useful. For p-type transistors, the diffusion regions comprise p-type dopants



spacers conprise, for exanple, a dielectric material such as oxi de and/or
nitride. Other types of dielectric materials are also useful. In one

enbodi ment, each dielectric spacer conprises a
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and gate stacks. The silicide contacts serve to reduce sheet resistance. Various types of metal

silicide contacts can be used, such as nickel or nickel-alloy silicide contacts. Other types of

metal silicide contacts are also useful. To form metal silicide contacts, a metal layer is formed

over the substrate. The metal layer is processed by annealing, causing a reaction with the silicon

and metal to form metal silicide contacts in the diffusion regions and gate electrode. In one

embodiment, a rapid thermal anneal at a temperature of about 400 — 500°C in a N, ambient for

about 5 -10 sec is employed. Other process parameters may also be useful. Untreated or excess

metal is removed, leaving the metal silicide contacts.

[0032] As discussed, an active region can include numerous transistors. For example, an

active region can include densely populated (nested) or less densely populated (iso) transistors or

a combination of both. Typically, adjacent nested transistors share a common S/D diffusion

region. Furthermore, there may also be numerous first and second type active regions.

[0033] Referring to Fig. 2b, the process continues by depositing a stress liner 270 over the

substrate. The stress liner covers the transistors in the first and second active regions. In one



over the substrate. The netal l|ayer is processed by annealing, causing a
reaction with the silicon and netal to formnetal suicide contacts in the
di ffusion regions and gate el ectrode. In one enbodi nent, a rapid thernal
anneal at a tenperature of about 400 - 500C in a N2 anmbient for about 5 -10
sec is enployed. O her_ process paraneters nmay al so be useful. Untreated or
excessRadinentsthe siypipdimer camrisey e Arst stipsi dde da¥sHessin gEsmedEnditscussed,
an active region can include numerous transistors. For exanple, an active
r egi oncongmisenodnuptessiierrseby Pbpsitteas Boer( freskadpleoean esdiade meteidy. Pthpabyaeed
(iso) transistors or a conbination of both. Typically, adjacent nested

t r ansi tseess iahaigz MareaRre Shuddififlf W3irio0s feeliiqiks, futhtah @Vr@n bt hesdetonmay

al so be nunerous first and second type active regions. [00331Referring to

Fi 9. 2BmRetREOGESS 15ORELIH SR dsI8RIS fored By PECSAS af 4 ReIpedfile Y fout he
enbodi nent, the stress |iner conprises a first stress. The first stress, in

one enppdi 5‘&?@: Typieah, the Stresg IHOGES Abdl ﬁbr-ef(ﬁ)-AHl&.sﬁ&%ﬁ& e W Ees1Qler
exanpl €, can be FFicCo NTeriae: her types of sStreéss hauc ng materials
are al so u&%f lf‘:i?.kélVari ou teggl?i gues, such as CVD, can he used to formthe
st r essVitgBer hiskaessesitsiso il st ress liner is formed by PECVD at a

t enperature of about 400- 500C. Typically, the stress |ayer is about 300
700 A [0A3dk. BoFig Ag amaskdeyesS§s i e esrhgrate #dapatiesisd 4o pxpose gae of
useful. RI0341lIn Fig. 2c, a mask layer 285 is forned on. the substrate and
pat t erthedctive regipos eTlon@ask laydream compase goitandst. Oikernysds of ayask maéanialsonmpr i se
phot oresist. OQther types of nmask materials are also useful. In one

embodi JIedisefill Nen BRSEmbSliReMkine@thsk @s SaRASA t8 ekpdssta RGP0k h G¥fthé figess 1dyesS
| ayer over the first active region for treatnent to alter the stress

char ach Rl hrtEe e I‘éﬁ&n RPN Of atltiéfth%ts{r@scs%hldﬁﬂ:eﬁ tic@%@‘ﬂﬁﬁlébgﬁﬁlof the

t echni ques, such' as posur e and deve opnent, nmay then he used to pattern
t he photoresist |layer. 1003511 n one enbodi nent,., a.stress rel.axation

L eat i Bay” | CongHsph R PrERE o5 Bopohiay deEbbERcm RN BB Ry
treatnment conprises, ill one enbodinent, first and second processes. The
first RAtleEEds PhORERSISEeT npl anting the exposed first portion of the stress
liner with stress relaxing ions. The ions, for exanple, conprise Ge, Xe or
a conbli0f3tli on In hee evbodiinent, apiresstrelaxaion tfeatmeant AP iscperivaned pe thetstrass lingt.4 -
5el5 ionsicin2 at about 30--#70keV. The nmask protects the second portion of

t he stTiasgrekapetaxativietredthrnS@ieqdi bveenhbgli@ent fsaheidrgndpioeeised The t he
relaxation treatment. The rel axation treatnent rel axes or reduces the

St 1 essfsPploh&s b lisRQplARn theldRBo TR SSp i 1L the stress liner with stress relaxing

ions. The ions, for example, comprise Ge, Xe or a combination thereof. The implant dose, for
example, can be about 1e14 - 5el5 jons/cm” at about 30~70keV. The mask protects the second
portion of the stress layer over the second active region from being affected by the relaxation
treatment. The relaxation treatment relaxes or reduces the stress in the first portion of the stress
liner.

[0036] After ion implantation, the mask layer is removed from the second portion of the
stress liner, as shown in Fig. 2d. The stress liner is then further treated with a second stress
relaxing treatment to cause the first portion with stress relaxing ions to produce a second stress.
In one embodiment, the stress liner is further treated to produce a tensile stress in the first

portion, while the second portion is maintained at a compressive stress. The tensile stress, for



[0036] After ion inplantation, the nmask |ayer is enoved fromthe second
portion of the stress liner, as shown in Fig. 2d. The tress liner is
thenfurther treated with a second stress relaxing treatment to cause the
first portion with stress relaxing ions to produce a second stress, In one
enbodi §RAipld, keatlut @SG P4, NI oreSenibodirh@tt, the ecdoad trestnphochngrises Ushisédtaerstt r ess
in the first portion, while the second. portion is maintained at a

CONPI &Pl M¢ (afifiSi; fof RearhRIBS hErfSiie@% abdu@u00 £%80%! fr a8RRYD ndinFo GRBur. | N one
enbodi nent, the second treatnent conprises UV treatnent. The LI V
treatment, f.or,exanple,. | I : 10 mm
to 1 rionpeschB A End: Ty SR IR eadbWen gy ARG hnPRMY 10 T
treatnent wthout havin mask. |l ayer. qver the sec por.tion.

pr ovi dhHE oG P grRondELd BBV s TrRE st s o T Aot P s,
smooth interface 272 between the portions is _obtajned wthout conplex

pr oc eswirtignsahiseieothsiniesiges 2 Babatweendhe epttionn i obtrirgd withqus omples PEOCCIHE
interface is located at the isolation region between the active regi ons

[ 0037] whick hiomquired #ri @nv@eional dAaMtidss hyes. PBOintsfade pdecatetiatdheisolatien sui t e.
The PMD | ayer serves as an interlevel dielectric |ayer between the

subst r RRndeblvéenTBE dtivedy@énsabove the PVMD | ayer, The process continues by
form ng interconnections to the contacts of the transistors. Forphe Pl MD

| ayer (@P@gt ;ggs;s%whgn FLate PUIBSIa Db EAGIIETd KRB HEIsaBstARd THeaNabes are

t hen f conductive material, such as copper, to form

exaimpl BOCGHTCE PORbI i B VERREE LRy B GoP P ARl G R A bt S et

passivation,”diclng,
packagi ng. [0038]Fig. 3 shows a plof 300 of an experiment conducted to
conpar lagers The rapeess ehimHessY @émgi& IP@H%‘?HH‘?CPPPﬂE’ tF‘? F‘?ﬂt%l“r’iﬁ(’fgtﬂg %rf’?ﬁéitoﬁslas

been treated in accordance with one enbodinent of the invention. The shaded
bars cberasmphedl thet M bDHayes anpatisswidve cesptei viasranditrentleps. Tihe vigisend tredesdist and
the an-shaded bars orrespond to the untreated conpressive silicon nitride
film éenififldd eathednbyctige apterBil,Guch ecopperd epfosintisterconhdotso M dlitioriatiprokedses
have a conpressive stress of about -1.9 GPa, After inplantation with Ge or

Xe, thgetlfatta bl doMplde fRlIEX A ekAnABOditidhaPinfReonwbitleveld) Enalfasavdtod, fi | m
I's maintained at about -1.9 ()Pa, as indicated by graph 320. G aph 330

shows ghe s acteristics of the filnms after UV treatnent. The
treat e@%&g&u&ﬁ&%ﬁ?@ﬁé.de filmhas stress of 0.5 GPa (, tensile stress). The

lLJJ(]/t [ ?gtp[%ﬁgﬁ![ I iF(igo. sTo%vgia(j;) otf3i0|()er Iar'1S e;%;laeirﬁggn!t Xor{d‘lellct%cyl %j cgncl)pa{’%g (s)tlfletss Eljl'argctgiit)l%s after
of a compressive silicon nitride film and one that has been treated in accordance with one
embodiment of the invention. The shaded bars correspond to the compressive silicon nitride film
with treatment and the un-shaded bars correspond to the untreated compressive silicon nitride
film. As indicated by graph 310, the as deposited silicon nitride films have a compressive stress
of about -1.9 GPa. After implantation with Ge or Xe, the treated film is relaxed to about -0.2
GPa while the untreated film is maintained at about -1.9 GPa, as indicated by graph 320. Graph
330 shows the stress characteristics of the films after UV treatment. The treated silicon nitride

film has a stress of 0.5 GPa (e.g., tensile stress). The untreated silicon nitride film is slightly

relaxed to about -1.8 GPa after UV treatment.
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[003991t is believed that the change in stress is attributed to film

shri nkage based on reflective index. Inplanting the filmwth reining ions
causes the filmto shrink a greater anmount when exposed to UV. Fig. 4 shows
a plot 400 conparing the reflective index of a rca d and untreated

conpressive silicon nitride film_ The shaded bars_correspond to the
conpr 83%Ue sitiip Believad that e ghangs ipistressis Al s toLHm Slhﬁ‘éﬁ%‘?gﬁ‘éﬁg‘&l bar s

correspond to the untreated conpressive silicon nitride film As indicated
by gaphfeative inig. dmglaagog thefdmUvitle ealaxdrg tone caysenthe dilmitp fiink hargaten | ower
reflective index, evidencing a greater anount of shrinkage. [0040] The

i nventingsuniased exzbdth €W, iRig.aitshews a pauti4D0 cofmpanimg this tréttactiveleyax bfmg fron /
the spirit or essential characteristics thereof The foregoi ng enbodi nents,

t her ef @ie0d AHRinteatbE c&APREERS §Hcdnhiftlde MBS PREtsBaddd b4t dodtebpmditatter than
[imting the invention described herein. Scope of the invention is thus

I ndi C?xfoﬁ‘gﬁgségéetslﬁ%cﬁg ?ﬁﬂgg ﬂlrﬁ -hlnE?]eapﬁér{t Qﬁ'& tﬁeqﬁps}f?ige& s E&&{éﬁ&ﬁ&‘& escription,

and a cone Wwit e neani ng and range of " equival ency of

| an’ 1 R FBHPERT R LeoT et &1 g cearhy ot AR DB ROy pe

on first active regi on of a substrate; a second transistor of a _second type
on a swesmdhaediobiline i kryesflowpreret ppivenade; eyifiencing a greater amount of

shrinkage.

[0040] The invention may be embodied in other specific forms without departing from the
spirit or essential characteristics thereof. The foregoing embodiments, therefore, are to be
considered in all respects illustrative rather than limiting the invention described herein. Scope
of the invention is thus indicated by the appended claims, rather than by the foregoing
description, and all changes that come within the meaning and range of equivalency of the

claims are intended to be embraced therein.
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What is claimed is:
CLAIMS

1. A method of fabricating an IC comprising:

providing a substrate having first and second active regions defined thereon, the first
active region comprises a first transistor of a first type and the second active region
comprises a second transistor of a second type;

forming a continuous first stress liner on the substrate covering the first and second
transistors, wherein the continuous first stress liner comprises a first stress;

forming a mask to protect a second portion of the continuous first stress liner in the
second active region while leaving a first portion of the continuous first stress liner in the
first active region exposed;

performing a first stress treatment, the first stress treatment is performed selectively
on the first portion of the continuous first stress liner, the first treatment transforms the first
stress in the first portion to a second stress while the mask protects the second portion of the
continuous first stress liner in the second active region from the first stress treatment;

removing the mask over the second portion of the continuous first stress liner; and

after removing the mask, performing a second stress treatment, the second stress
treatment is performed non-selectively on both the first and second portions of the
continuous first stress liner, the second treatment transforms the second stress in the first

portion of the continuous first stress liner to a third stress.

2. The method of claim 1 wherein the first type comprises n-type and the second type

comprises p-type.

3. The method of claim 2 wherein:

the first stress comprises tensile stress; and

12



the third stress comprises compressive stress, wherein the second stress is between

the first and third stresses.

4. The method of claim 1 wherein the first type comprises p-type and the second type

comprises n-type.

5. The method of claim 4 wherein:
the first stress comprises compressive stress; and
the third stress comprises tensile stress, wherein the second stress is between the first

and third stresses.

6. The method of claim 1 wherein:

the first stress comprises compressive stress and the third stress comprises tensile
stress; or

the first stress comprises tensile stress and the third stress comprises compressive
stress; and

wherein the second stress is between the first and third stresses.

7. The method of claim 1 wherein the first treatment comprises implanting the first

portion with stress relaxing ions.

8. The method of claim 7 wherein the stress relaxing ions comprises Ge, Xe or a

combination thereof.

9. The method of claim 1 wherein the second treatment comprises a UV treatment.

13



10.  The method of claim 1 further comprising depositing an interlevel dielectric layer

over the continuous first stress liner.

11. The method of claim 1 wherein the continuous first stress liner has a smooth interface

between the first and second portions of the continuous first stress liner.

12. A method of forming a device comprising:

providing a substrate having first and second regions;

depositing a single continuous first stress liner on the substrate, wherein the single
continuous first stress liner has equal thickness and same material throughout the entire liner
and comprises a first stress; and

forming a mask to protect a second portion of the single continuous first stress liner
in the second region while leaving a first portion of the single continuous first stress liner in
the first region exposed,;

performing a first stress treatment selectively on the first portion of the single
continuous first stress liner over the first region to convert the first stress in the first portion
to a second stress;

removing the mask over the second portion of the single continuous first stress liner;
and

performing a second stress treatment non-selectively on both the first and second
portions of the single continuous first stress liner, wherein the second treatment converts the

second stress in the first portion to a third stress.

13.  The method of claim 12 wherein:
the first and second regions are first and second transistor regions for first and second

type transistors;

14



the first type comprises p-type;

the second type comprises n-type;

the first stress comprises compressive stress;
the third stress comprises tensile stress; and

wherein the second stress is between the first and third stresses.

14.  The method of claim 12 wherein:

the first and second regions are first and second transistor regions for first and second
type transistors;

the first type comprises n-type;

the second type comprises p-type;

the first stress comprises tensile stress;

the third stress comprises compressive stress; and

wherein the second stress is between the first and third stresses.

15.  The method of claim 12 wherein:

the first type comprises n-type, the second type comprises p-type, the first stress
comprises tensile stress and the third stress comprises compressive stress; or

the first type comprises p-type, the second type comprises n-type, the first stress
comprises compressive stress and the third stress comprises tensile stress; and

wherein the second stress is between the first and third stresses.

16.  The method of claim 12 wherein:
the first treatment comprises implanting the first portion with stress relaxing ions;

and

15



the second treatment comprises exposing the first and second portions of the single

continuous first stress liner with UV radiation.

17.  The method of claim 16 wherein the stress relaxing ions comprises Ge, Xe or a

combination thereof.

18.  The method of claim 12 further comprising depositing a interlevel dielectric layer

over the single continuous first stress liner.

19.  The method of claim 12 wherein the single continuous first stress liner has a smooth

interface between its first and second portions.

20.  The method of claim 12 wherein the second treatment comprises exposing the first

and second portions of the single continuous first stress liner with UV radiation.

21. A method of forming a device comprising:

providing a substrate having first and second regions;

depositing a continuous stress layer on the substrate over the first and second regions,
the continuous stress layer comprising a first stress; and

performing first and second stress treatments on the continuous stress layer to
transform the first stress of a first portion of the continuous stress layer over the first region
to a second stress and the second stress to a third stress, wherein

one of first and second treatments on the continuous stress layer is selective to
the first portion of the continuous stress layer over the first region and not a second

portion of the continuous stress layer over the second region, and
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other of the first and second treatments on the continuous stress layer is non-

selective to both the first and second regions.

22. A method of forming a device comprising:

providing a substrate having a first region;

forming a continuous first stress layer on the substrate, the continuous first stress
layer comprising a first stress, the continuous first stress layer covers the substrate including
the first region;

performing a first stress treatment on the continuous first stress layer to transform the
first stress to a second stress, wherein the first treatment comprises a non-etch treatment; and

performing a second stress treatment on the continuous first stress layer with the

second stress to transform the second stress to a third stress.

23.  The method of claim 22 wherein:

one of first and second treatments on the continuous first stress layer is selective to a
portion of the continuous first stress layer over the first region; and

other of the first and second treatments on the continuous first stress layer is a non-

selective stress treatment.

24.  The method of claim 22 wherein:

the first treatment on the continuous first stress layer is selective to a portion of the
continuous first stress layer over the first region, and

the second treatment on the continuous first stress layer is a non-selective stress

treatment.
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