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CLAIMS

What is claimed is:

1. A semiconductor structure comprising:

at feast one FET gate stack 18 located on an upper surface of a semicong tor substrate
12, the at least one FET gate stack including a source extension region 28 and ‘. drain extension
region 28 located within the semiconductor substrate at a footprint of thleast one FET gate
stack, and a device channel 40 located between the source extension .3_ and the drain

extension region and beneath the at least one gate stack; '

36 located atop the first layer, wherein the first lgfyer of the first epitaxy doped semiconductor

material has a lower content of dopant as co u to the second layer of the second epitaxy

of the second layer of the second
a metal semiconductor alloy, 45 located on an upper surface of the delta monolayer of

dopant.

2. The semiconductor sty of Claim 1 wherein the semiconductor substrate 12 is made of

bulk Si or silicon-on-ingulator.

3. The semiconddictor structure of Claim 1 wherein the at least one FET gate stack is a pFET

gate stack 18°#and wherein the first layer of each embedded stressor element 33’ includes SiGe

573,
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4. The semiconductor structure of Claim 1 wherein the at least one FET gate stack is an nFET

gate stack 187, and wherein the first layer of each embedded stressor element 33" includes Si:

5. The semiconductor structure of Claim 3 wherein the first and second epitaxy doped

semiconductor materials include a p-type dopant and the delta monolayer of dopant ig/

type.

6. The semiconductor structure of Claim 4 wherein the first and second epif

semiconductor materials include an n-type dopant and the delta of dopant is also n-

7

type.
7. The semiconductor structure of Claim 1 further comprising silicide spacer 26 that is located
adjacent the at least one FET gate stack 18 and atop a thir Fayer of a third epitaxy doped

semiconductor material 38.

8. A semiconductor structure comprising: _

at least one pFET gate stack 18’ and ay/ ast one nFET gate stack 187 located on an upper
surface of a semiconductor substrate 12, egd of the at least one pFET gate stack and the at least
one nFET gate stack includes a source region 28 and a drain extension region 28
located within the sermiconductor za at a footprint of both the at least one pFET gate stack
and the at least one nFET gate sty and a device channel 40 located between the source
extension region and the drair tension region and beneath each of the gate stacks;

pFET embedded stp€ssor elements 33" located on opposite sides of the at least one pFET
gate stack 18 and withjfi the semiconductor substrate, and nFET embedded stressor elements
33" located on oppogite sides of the at least one nFET gate stack 18" and within the
semiconductor spbstrate 12, wherein each of the embedded stressor elements includes, from
bottom to first layer of a first epitaxy doped semiconductor material 35°, 357 having a
lattice co that is different from a lattice constant of the semiconductor substrate and imparts

a strain/n the device channel, a second layer of a second epitaxy doped semiconductor material

A6 located atop the first layer, wherein the first layer of the first epitaxy doped
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semiconductor material has a lower content of dopant as compared to the second layer of the
second epitaxy doped semiconductor material, and a monolayer of dopant 377, 37" located on,,
upper surface of the second layer of each of the embedded stressor elements; and -

a metal semiconductor alloy 45 located on an upper surface of the delta monolay of

dopant 37.

9. The semiconductor structure of Claim 8 wherein the first layer of each of r pFET embedded

stressor elements 337 includes SiGe or SiGe:C.

10. The semiconductor structure of Claim 8 wherein the first layer - of the nFET

embedded stressor 33" elements includes S1:C.

I1. The semiconductor structure of Claim 9 wherein the and second epitaxy doped
semiconductor materials of the pFET stressor eiements'dude a p-type dopant and the

monolayer of dopant is also p-type.

12. The semiconductor structure of Claim v the first and second epitaxy doped
semiconductor materials of the nFET stresg fr elements include an n-type dopant and the

monolayer of dopant is also n-type.

13. The semiconductor structur Claim 9 further comprising a silicide spacer 26 that is

fate stacks and atop a third layer of a third epitaxy doped

-
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forming pre-embedded stressor elements 33 substantially within the recessed regions,

wherein each of the pre-embedded stressor elements includes, from bottom to top, a first laye

19. The méthod of Claim 14 wherein the at least one FET gate stack 1s an nFET gate stack, the

first of each of the embedded stressor elements includes Si:C, the first and second epitaxy
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doped semiconductor materials include an n-type dopant, and the delta monolayer of dopant
includes an n-type dopant.

20. The method of Claim 14 further comprising forming a silicide spacer adjacent at least
one gate stack, wherein a bottom surface of said silicide spacer is located atop a reR fai
portion of the third layer of the third epitaxy doped semiconductor material, sailicide spacer

is formed prior to said converting.




CLAIMS

1. A semiconductor structure comprising:

at least one FET gate stack located on an upper surface of a semiconductor substrate,
the at least one FET gate stack including a source extension region and a drain extension
region located within the semiconductor substrate at a fooftprint of the at least one FET gate
stack, and a device channel located between the source extension region and the drain
extension region and beneath the at least one gate stack;

embedded stressor elements located on opposite sides of the at least one FET gate
stack and within the semiconducior substrate, wherein each embedded stressor element
includes, from bottom fo top, a first layer of a first epitaxy doped semiconductor material having
a lattice constant that is different from a lattice constant of the semiconductor substrate and
imparts a strain in the device channel, a second layer of a second epitaxy doped semiconductor
material located atop the first layer, wherein the first layer of the first epitaxy doped
semiconductor material has a lower content of dopant as compared to the second layer of the
second epitaxy doped semiconductor material, and a delta monolayer of dopant located on the
upper surface of the second layer of the second epitaxy dopant semiconductor material; and

a metal semiconductor alloy located on an upper surface of the delta monoiayer of

dopant.

2. The semiconductor structure of claim 1 wherein the semiconductor substrate is bulk St or a

silicon-on-insulator.

3. The semiconductor structure of claim 1 wherein the at least one FET gate stack is a pFET
gate stack, and wherein the first layer of each embedded stressor element includes SiGe or
SiGe:C.

4. The semiconductor structure of claim 1 wherein the at least one FET gate stack is an nFET

gate stack, and wherein the first layer of each embedded stressor element includes Si:C.
5. The semiconducior structure of claim 3 wherein the first and second epifaxy doped

semiconductor materials include a p-type dopant and the delta monoclayer of dopant is also p-

type.
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6. The semiconductor structure of claim 4 wherein the first and second epitaxy doped
semiconductor materials include an n-type dopant and the delta monolayer of dopant is also n-

type.

7. The semiconductor structure of claim 1 further comprising a silicide spacer that is located
adjacent the at least one FET gate stack and atop a third layer of a third epitaxy doped

semiconductor material.

8. A semiconductor structure comprising:

at least one pFET gate stack and at least one nFET gate stack located on an upper
surface of a semiconductor substrate, each of the at least one pFET gate stack and the at least
one nFET gate stack includes a source extension region and a drain extension region located
within the semiconductor substrate at a footprint of both the at least one pFET gate stack and
the at least one nFET gate stack, and a device channel located between the source extension
region and the drain extension region and beneath each of the gate stacks;

pFET embedded stressor elements located on opposite sides of the at ieast one pFET
gate stack and within the semiconductor substrate, and nFET embedded stressor elements
located on opposite sides of the at least one nFET gate stack and within the semiconductor
substrate, wherein each of the embedded stressor elements includes, from bottom to top, a first
layer of a first epitaxy doped semiconductor material having a latfice constant that is different
from a lattice constant of the semiconductor substrate and imparts a strain in the device
channel, a second layer of a second epitaxy doped semiconductor material located atop the first
tayer, wherein the first layer of the first epitaxy doped semiconductor material has a lower
content of dopant as compared fo the second iayer of the second epitaxy doped semiconductor
material, and a monolayer of dopant iocated on an upper surface of the second layer of each of
the embedded stressor elements; and

a metal semiconductor alloy located on an upper surface of the delta monolayer of
dopant.

9. The semiconductor structure of claim 8§ wherein the first layer of each of the pFET embedded

stressor elements includes SiGe or SiGe:C.

10. The semiconductor structure of claim 8 wherein the first layer of each of the nFET

embedded stressor elements includes Si:C.
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11. The semiconductor structure of claim 9 wherein the first and second epitaxy doped
semiconductor materials of the pFET stressor elements include a p-type dopant and the

monolayer of dopant is also p-type.

12. The semiconductor structure of claim 10 wherein the first and second epitaxy doped
semiconductor materials of the nFET stressor elements include an n-type dopant and the

monolayer of dopant is also n-type.

13. The semiconductor structure of claim 9 further comprising a silicide spacer that is located
adjacent each of FET gate stacks and atop a third layer of a third epitaxy doped semiconductor

material.

14. A method of fabricating a structure comprising:

forming at least one FET gate stack on an upper surface of a semiconductor substrate;

forming a source extension region and a drain extension region within the semiconductor
substrate at the footprint of the at ieast one FET gate stack;

forming recessed regions on opposite sides of the at least one FET gate stack and
within the semiconductor substrate;

forming pre-embedded stressor elements substantially within the recessed regions,
wherein each of the pre-embedded stressor elements includes, from bottom to top, a first layer
of a first epitaxy doped semiconductor material having a latfice constant that is different from a
lattice constant of the semiconductor substrate and imparts a sfrain in the device channel, a
second layer of a second epitaxy doped semiconductor material iocated atop the first layer,
wherein the first layer of the first epitaxy doped semiconductor material has a lower content of
dopant as compared fo the second layer of the second epitaxy doped semiconductor material, a
delta monolayer of dopant located on an upper surface of the second layer, and a third layer of
epitaxy doped semiconductor layer iocated atop the delta monolayer; and

converting a portion of the third layer of the pre-embedded stressor element into a metal
semiconductor alioy contact, wherein said metal semiconductor alloy contact is located directly

an upper surface of the delta monolayer.

15. The method of claim 14 wherein the first, second and third layers of each pre-embedded

stressor element are formed by an in-situ doped epitaxial growth process.
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16. The method of claim 14 wherein the delta monolayer of dopant is formed by atomic layer
deposition, the atomic layer deposition occurs by interrupting growth of the second layer of the

second epitaxy doped semiconductor material.

17. The method of claim 14 wherein said converting includes a silicidation process.

18. The method of ciaim 14 wherein the at least one FET gate stack is a pFET gate stack, the
first layer of each of the embedded stressor elements includes SiGe or SiGe:C, the first and
second epitaxy doped semiconductor materials include a p-type dopant, and the delita

monolayer of dopant includes a p-type dopant.

19. The method of claim 14 wherein the at least one FET gate stack is an nFET gate stack, the
first iayer of each of the embedded stressor elements inciudes Si:C, the first and second epitaxy
doped semiconductor materials include an n-type dopant, and the delta monolayer of dopant

includes an n-type dopant.

20. The method of claim 14 further comprising forming a silicide spacer adjacent to said at least
one gate stack, wherein a bottom surface of said silicide spacer is located atop a remaining
portion of the third layer of the third epitaxy doped semiconductor material, said silicide spacer

is formed prior to said converting.
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