
What is claimcd is• 

CLAIMS 

1. A method for forming a semiconductor device comprising: 

providing a substrate prepared with a dielectric layer formed thereon; 

forming a first upper etch stop layer on the dielectric layer, the first upper •tch stop layer 

comprising a first material; 

patterning the dielectric layer and first upper etch stop layer to fo - 	an interconnect 

opening; 

filling the interconnect opening with a conductive materia to form an interconnect, the 

interconnect and first upper etch stop layer having coplanar t• I surfaces; and 

forming a second upper etch stop layer over the c o olanar top surfaces, wherein the 

second upper etch stop layer comprises a second mat- al having sufficient adhesion with the 

first material to reduce diffusion of the conductive material. 

2. The method of claim 1 comprises . lower etch stop layer in between the substrate and the 

dielectric layer. 

3. The method of claim 	comprises reducing an initial height HI  of the dielectric layer to a 

thickness with a height H 

4. The meth. . of claim 1 wherein the first and second materials comprise dielectric 

materials. 

5. The method of claim 4 wherein the dielectric materials comprise NBLOK, low k 

N t OK or a combination thereof. 
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6. 	The mcthu f i nor heicin the first material conipriscs NBLOK, low k NBLOK vi 

combination thereof 

7. The method of claim 1 comprises providing a mask layer over the first etch st. • layer to 

form the interconnect opening. 

8. The method of claim 1 comprises providing a barrier layer lining 	rfaces of the 

dielectric layer and the interconnect opening. 

9. The method of claim 8 comprises planarizing the con 	ctive and barrier layers on the 

surface of the dielectric layer to form coplanar top surfac- 	of the interconnect and first upper 

etch stop layer. 

10. A method for forming a semiconducto device comprising: 

providing a substrate prepared wit ,  a dielectric layer and a first upper etch stop layer 

formed thereon; 

forming an interconnect o . -ning in the dielectric and first upper etch stop layers; 

filling the interconnec opening with a conductive material to form an interconnect, the 

interconnect and first upp: etch stop layer having coplanar top surfaces; and 

forming a seco, d upper etch stop layer over the coplanar top surfaces, wherein the 

second upper etc 	top layer has sufficient adhesion with the first upper etch stop layer to reduce 

diffusion oft 	conductive material. 

11. he method of claim 10 comprises recessing an initial thickness H1  of the dielectric layer 

to 	thickness HF  prior to forming the first upper etch stop layer thereon. 



12. 	The method  of claim  10 wherein  the first and second upper  etch stop layers comprise  

same material. 

13. The method of claim 12 wherein the first and second upper etch stop layers co . • rise 

dielectric materials. 

14. The method of claim 13 wherein the dielectric materials comprise 	: LOK, low k 

NBLOK or a combination thereof 

15. The method of claim 10 comprises providing a barrier 1 yer lining surfaces of the 

dielectric layer and the interconnect opening. 

16. The method of claim 15 comprises planariz 	g the conductive and barrier layers on the 

surface of the dielectric layer to form coplanar op surfaces of the interconnect and first upper 

etch stop layer. 

17. A semiconductor device co , prising: 

a substrate; and 

a dielectric layer o 	e substrate with an interconnect; 

a first etch stop ayer comprising a first material disposed on the surface of the dielectric 

layer, wherein top 	rfaces of the interconnect and first etch stop layer are coplanar; and 

a secono etch stop layer disposed on top surfaces of the interconnect and first etch stop 

layer, wher; n the second etch stop layer comprises a second material having sufficient adhesion 

with the first material to reduce diffusion of conductive material of the interconnect. 
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18. The 	 device semiconductor 	of claim 17 wherein the first and second materials comprise 

same material. 

19. The semiconductor device of 

dielectric materials. 

claim I8 wherein the first and second materials c 	iprise 

20. The semiconductor device of 

k NBLOK or a combination thereof. 

claim 17 wherein the first material co, prises NBLOK, low 
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What is claimed is: 

CLAIMS 

1. A method for forming a semiconductor device comprising: 

 providing a substrate prepared with a dielectric layer formed thereon;  

reducing an initial height HI of the dielectric layer to a thickness with a height HF 

prior to forming a first upper etch stop layer so that the height of the dielectric layer 

following formation of an interconnect is the same as HI to improve time dependent dielectric 

breakdown (TDDB); 

forming the first upper etch stop layer on the dielectric layer, the first upper etch stop 

layer comprising a first material; 

patterning the dielectric layer and first upper etch stop layer to form an interconnect 

opening; 

filling the interconnect opening with a conductive material to form the interconnect, 

the interconnect and first upper etch stop layer having coplanar top surfaces; and 

forming a second upper etch stop layer over the coplanar top surfaces and directly 

contacting the coplanar top surfaces, wherein the second upper etch stop layer comprises a 

second material similar to the first material to provide sufficient adhesion with the first 

material to reduce diffusion of the conductive material.    

 

2. The method of claim 1 wherein the first and second materials comprise dielectric 

materials. 

 

3. The method of claim 2 wherein the dielectric materials comprise Nitrogen doped 

Silicon Carbide, low k Nitrogen doped Silicon Carbide or a combination thereof.   
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4. The method of claim 2 wherein the first material comprises Nitrogen doped Silicon 

Carbide, low k Nitrogen doped Silicon Carbide or a combination thereof. 

 

5. The method of claim 1 comprises providing a mask layer over the first etch stop layer 

to form the interconnect opening. 

 

6. The method of claim 1 comprises providing a barrier layer lining surfaces of the 

dielectric layer and the interconnect opening. 

 

7. The method of claim 6 comprises planarizing the conductive and barrier layers on the 

surface of the dielectric layer to form coplanar top surfaces of the interconnect and first upper 

etch stop layer. 

 

8. A method for forming a semiconductor device comprising: 

 providing a substrate prepared with a dielectric layer and a first upper etch stop layer 

formed thereon; 

recessing an initial thickness HI of the dielectric layer to a thickness HF prior to 

forming the first upper etch stop layer thereon so that the thickness of the dielectric layer plus 

the thickness of the first upper etch stop layer equals HI; 

forming an interconnect opening in the dielectric and first upper etch stop layers; 

filling the interconnect opening with a conductive material to form an interconnect, 

the interconnect and first upper etch stop layer having coplanar top surfaces; and 

forming a second upper etch stop layer over the coplanar top surfaces and directly 

contacting the coplanar top surfaces, wherein the second upper etch stop layer is similar to 
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the first upper etch stop layer and has sufficient adhesion with the first upper etch stop layer 

to reduce diffusion of the conductive material. 

 

9. The method of claim 8 wherein the first and second upper etch stop layers comprise 

same material. 

 

10. The method of claim 9 wherein the first and second upper etch stop layers comprise 

dielectric materials. 

 

11. The method of claim 10 wherein the dielectric materials comprise Nitrogen doped 

Silicon Carbide, low k Nitrogen doped Silicon Carbide or a combination thereof. 

 

12. The method of claim 8 comprises providing a barrier layer lining surfaces of the 

dielectric layer and the interconnect opening. 

 

13. The method of claim 12 comprises planarizing the conductive and barrier layers on 

the surface of the dielectric layer to form coplanar top surfaces of the interconnect and first 

upper etch stop layer. 

  

 




