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What is claimed is: 

 

CLAIMS 

 

1. A device comprising: 

 a substrate having first and second surfaces, wherein the substrate is defined with a 

device region and a frame region surrounding the device region; 

 at least one through silicon via (TSV) opening disposed in the substrate, wherein the TSV 

opening extends through the first and second surfaces of the substrate and is lined with a 

dielectric liner layer and filled with a conductive material to form TSV contact; 

 an alignment trench disposed in the substrate, wherein the alignment trench extends from 

the first surface of the substrate into the substrate to a depth shallower than a depth of the TSV 

contact;  

 a dielectric liner layer disposed over the substrate, wherein the dielectric liner layer is a 

continuous layer which at least lines a sidewall of the TSV opening, extends over the first 

surface of the substrate and lines sidewalls of the alignment trench, wherein a top surface of the 

TSV contact is about coplanar with a top surface of the portion of the continuous dielectric liner 

layer which extends over the first surface of the substrate; and 

 a redistribution layer (RDL) disposed over the substrate, wherein the RDL comprises 

TSV contact pad coupled to the TSV contact. 

 

2. The device of claim 1 wherein the alignment trench includes a width less than about 2 

times the thickness of the dielectric liner layer which lines the TSV opening. 
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3. The device of claim 2 wherein the alignment trench is completely filled with the same 

dielectric liner layer which lines the sidewall of the TSV opening and extends over the first 

surface of the substrate. 

 

4. The device of claim 2 wherein the alignment trench is lined with the same dielectric liner 

layer which lines the TSV opening and comprises a closed-off void within the dielectric liner 

layer in the alignment trench. 

 

5. The device of claim 2 wherein the alignment trench is lined with the same dielectric liner 

layer which lines the TSV opening and comprises a void within the dielectric liner layer in the 

alignment trench which is at least partially filled with the conductive material of the TSV 

contact. 

 

6. The device of claim 1 wherein the alignment trench is disposed in the device region of 

the substrate. 

 

7. The device of claim 1 wherein the alignment trench is disposed in the frame region of the 

substrate. 

 

8. A method for forming a device comprising: 

 providing a substrate having first and second surfaces, wherein the substrate is defined 

with a device region and a frame region surrounding the device region; 
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 forming at least one through silicon via (TSV) opening in the substrate, wherein the TSV 

opening extends through the first and second surfaces of the substrate;  

 forming an alignment trench corresponding to an alignment mark in the substrate, 

wherein the alignment trench extends from the first surface of the substrate into the substrate to a 

depth shallower than a depth of the TSV opening; 

 providing a dielectric liner layer over the substrate, wherein the dielectric liner layer is a 

continuous layer which at least lines a sidewall sidewalls of the TSV opening, extends over the 

first surface of the substrate and lines sidewalls of the alignment trench; 

 providing a conductive layer over the substrate, wherein the conductive layer fills at least 

the TSV opening to form TSV contact; 

 processing the conductive layer to form the TSV contact such that a top surface of the 

TSV contact is about coplanar with a top surface of the portion of the continuous dielectric liner 

layer which extends over the first surface of the substrate; 

 forming a redistribution layer (RDL) over the substrate; and 

 patterning the RDL layer using a reticle to form at least one opening which corresponds 

to a TSV contact pad, wherein the reticle is aligned using the alignment mark in the substrate. 

 

9. The method of claim 8 wherein the at least one TSV opening and the alignment trench 

are formed simultaneously in the substrate. 

 

10.  The method of claim 8 wherein the alignment trench comprises a width less than about 2 

times the thickness of the dielectric liner layer which lines the sidewalls of the TSV opening. 
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11. The method of claim 10 wherein the dielectric liner layer is provided to simultaneously 

line the sidewalls of the TSV opening and sidewalls of the alignment trench. 

 

12. The method of claim 11 wherein the dielectric liner layer completely fills the alignment 

trench to form the alignment mark. 

 

13. The method of claim 11 wherein the dielectric liner layer which lines the sidewalls of the 

alignment trench pinches off to form a closed-off void within the dielectric liner layer in the 

alignment trench. 

 

14. The method of claim 13 wherein the dielectric liner layer which lines the sidewalls of the 

alignment trench and pinches off to form the closed-off void prevents conductive material from 

being formed therein. 

 

15. The method of claim 11 wherein the dielectric liner layer which lines the sidewalls of the 

alignment trench forms a void within the dielectric liner layer in the alignment trench. 

 

16. The method of 15 wherein the conductive layer which fills at least the TSV opening to 

form the TSV contact also partially fills the void within the dielectric liner layer in the alignment 

trench to form the alignment mark. 

 

17. The method of claim 8 wherein the alignment trench is formed in the device region of the 

substrate. 
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18. The method of claim 8 wherein the alignment trench is formed in the frame region of the 

substrate. 

 

19. A method for forming a device comprising: 

 providing a substrate having first and second surfaces, wherein the substrate is defined 

with a device region and a frame region surrounding the device region; 

 forming at least one through silicon via (TSV) opening and an alignment trench 

corresponding to an alignment mark in the substrate, wherein the alignment trench extends from 

the first surface of the substrate into the substrate to a depth shallower than a depth of the TSV 

opening; 

 providing a dielectric liner layer over the substrate, wherein the dielectric liner layer is a 

continuous layer which at least lines sidewalls of the TSV opening, extends over the first surface 

of the substrate and sidewalls of the alignment trench; and 

 providing a conductive layer over the substrate, wherein the conductive layer fills at least 

the TSV opening to form TSV contact; and 

 processing the conductive layer to form the TSV contact such that a top surface of the 

TSV contact is about coplanar with a top surface of the portion of the continuous dielectric liner 

layer which extends over the first surface of the substrate. 

 

20. The method of claim 19 comprising: 

 forming a redistribution layer (RDL) over the substrate, wherein the RDL comprises TSV 

contact pad coupled to the TSV contact; and
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 patterning the RDL layer using a reticle to form at least one opening which corresponds 

to a TSV contact pad, wherein the reticle is aligned using the alignment mark in the substrate. 

 

21. The method of claim 19 wherein the dielectric liner layer completely fills the alignment 

trench to form the alignment mark. 

 

22. The method of claim 19 wherein the dielectric liner layer which lines the sidewalls of the 

alignment trench pinches off to form a closed-off void within the dielectric liner layer in the 

alignment trench. 

 

23. The method of claim 19 wherein the dielectric liner layer which lines the sidewalls of the 

alignment trench forms a void within the dielectric liner layer in the alignment trench. 

 

24. The method of 23 wherein the conductive layer which fills at least the TSV opening to 

form the TSV contact also partially fills the void within the dielectric liner layer in the alignment 

trench to form the alignment mark. 

 

25. The device of claim 1 wherein the same dielectric liner layer also lines a bottom of the 

alignment trench. 

 

 

 

 


