
4 	 ----FLGT4=U42044#13,9492 

CLAIMS 

What is claimed is: 

1. A semiconductor structure comprising: 

at least one FET gate stack 18 located on an upper surface of a semicon 	ctor substrate 

12, the at least one FET gate stack including a source extension region 28 at 	a drain extension 

region 28 located within the semiconductor substrate at a footprint of the 	least one FET gate 

stack, and a device channel 40 located between the source extension rlion!. 	and the drain 

extension region and beneath the at least one gate stack; 

embedded stressor elements 33 located on opposite side of the at least one FET gate 

stack and within the semiconductor substrate, wherein each 	bedded stressor element includes, 

from bottom to top, a first layer of a first epitaxy doped s 	conductor material 35 having a 

lattice constant that is different from a lattice constant/ the semiconductor substrate and imparts 

a strain in the device channel, a second layer of a s 	and epitaxy doped semiconductor material 

36 located atop the first layer, wherein the first i. er of the first epitaxy doped semiconductor 

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

doped semiconductor material, and a delt,r onolayer of dopant 37 located on the upper surface 

of the second layer of the second epita 	dopant semiconductor material; and 

a metal semiconductor alloy 	5 located on an upper surface of the delta monolayer of 

dopant. 

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

bulk Si or silicon-on; 	a tor. 

3. The semicont actor structure of Claim I 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 

or SiGe:C. 
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4. The semiconductor structure of Claim 1 wherein the at least one FET gate stack is an nl-FT 

gate stack 18", and wherein the first layer of each embedded stressor element 33" includes Si.  
fr 

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

semiconductor materials include a p-type dopant and the delta monolayer of dopant i also p-

type. 

6. The semiconductor structure of Claim 4 wherein the first and second ep 	xy doped 

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

type. 	 ✓ 

7. The semiconductor structure of Claim 1 further cornprisin 	i silicide spacer 26 that is located 

adjacent the at least one FET gate stack 18 and atop a third ayer of a third epitaxy doped 

semiconductor material 38. 

8. A semiconductor structure comprising: 

at least one pFET gate stack 18' and a ✓ east one nFET gate stack 18" located on an upper 

surface of a semiconductor substrate 12, e 	of the at least one pFET gate stack and the at least 

one nFET gate stack includes a source 	tension region 28 and a drain extension region 28 

located within the semiconductor su strate at a footprint of both the at least one pFET gate stack 

and the at least one nFET gate s 	k, and a device channel 40 located between the source 

extension region and the dra: 	extension region and beneath each of the gate stacks; 

pFET embedded s 	ssor elements 33' located on opposite sides of the at least one pFET 

gate stack 18' and with 	the semiconductor substrate, and nFET embedded stressor elements 

33" located on opp 	to sides of the at least one nFET gate stack 18" and within the 

semiconductor y9 strate 12, wherein each of the embedded stressor elements includes, from 

bottom to top a first layer of a first epitaxy doped semiconductor material 35', 35" having a 

lattice co 	ant that is different from a lattice constant of the semiconductor substrate and imparts 

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

36',;:6"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 37', 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 rnonola 	r of 

dopant 37. 

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

stressor elements 33' includes SiGe or SiGe:C. 

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

embedded stressor 33" elements includes Si:C. 

11. The semiconductor structure of Claim 9 wherein the f. 	and second epitaxy doped 

semiconductor materials of the pFET stressor elements 	elude a p-type dopant and the 

monolayer of dopant is also p-type. 

12. The semiconductor structure of Claim 	0 	herein the first and second epitaxy doped 

semiconductor materials of the nFET stress r elements include an n-type dopant and the 

monolayer of dopant is also n-type. 

13. The semiconductor struc u e 	Claim 9 further comprising a silicide spacer 26 that is 

located adjacent each of FET 	ate stacks and atop a third layer of a third epitaxy doped 

semiconductor material. 

14. A method of fa 	tcating a structure comprising: 

forming; least one FET gate stack 18 on an upper surface of a semiconductor substrate; 

formi ag a source extension region 28 and a drain extension region 28 within the 

semicond 	tor substrate 12 at the footprint of the at least one FET gate stack; 

orming recessed regions on opposite sides of the at least one FET gate stack and within 

the 	miconductor substrate; 
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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 layer,/:f  

a first epitaxy doped semiconductor material 35 having a lattice constant that is different 	a 

lattice constant of the semiconductor substrate and imparts a strain in the device channe 

second layer of a second epitaxy doped semiconductor material 36 located atop the f st layer, 

wherein the first layer of the first epitaxy doped semiconductor material has a low r content of 

dopant as compared to the second layer of the second epitaxy doped semicond 	for material, a 

delta monolayer of dopant 37 located on an upper surface of the second lay 	and a third layer of 

epitaxy doped semiconductor layer 38 located atop the delta monolaye • td 

converting a portion of the third layer of the pre-embedded sta ssor element into a metal 

semiconductor alloy contact 45, wherein said metal semiconduc 	alloy contact is located 

directly an upper surface of the delta monolayer 37. 

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

stressor element are formed by an in-situ doped epit 	ial growth process. 

16. The method of Claim 14 wherein the delt monolayer of dopant is formed by atomic layer 

deposition, the atomic layer deposition oc 	rs by interrupting growth of the second layer of the 

second epitaxy doped semiconductor 	terial. 

17. The method of Claim 14 wh 	ein said converting includes a silicidation process. 

18. The method of Claim 14 wherein the at least one 1-ET gate stack is a pFET gate stack, the 

first layer of each o 	embedded stressor elements includes SiGe or SiGe:C, the first and 

second epitaxy clop • semiconductor materials include a p-type dopant, and the delta monolayer 

of dopant inclu 	a p-type dopant. 

1thod 19. The 	of Claim 14 wherein the at least one 1-ET gate stack is an nEET gate stack, the 

first la er 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 to 	id at least 

one gate stack, wherein a bottom surface of said silicide spacer is located atop a re 	aining 

portion of the third layer of the third epitaxy doped semiconductor material, sai 	silicide 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 footprint 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 semiconductor substrate, wherein 	each embedded stressor element 

includes, from bottom to 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 monolayer of 

dopant. 

2. The semiconductor structure of claim 1 wherein the semiconductor substrate is bulk Si 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 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 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 least 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 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 monolayer of dopant located 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 least 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 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, a 

delta monolayer of dopant located on an upper surface of the second layer, and a third layer of 

epitaxy doped semiconductor layer located atop the delta monolayer; and 

converting a portion of the third layer of the pre-embedded stressor element into a metal 

semiconductor alloy 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 claim 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 	delta 

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 layer of each of the embedded stressor elements includes 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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