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What is claimed is: 

 

1. A method comprising: 

forming a mask over a magnetic layer; 

etching the magnetic layer through the mask to form magnetic features in an 

etched magnetic layer, wherein a residual mask covers tops of the magnetic features 

subsequent to etching the magnetic layer; 

depositing a conformal film over the etched magnetic layer, wherein the conformal 

film covers the residual mask, sidewalls of the magnetic features, and areas of the etched 

magnetic layer in-between the magnetic features; 

depositing a backfilling material over the conformal film; and 

planarizing to at least the residual mask. 

 

2. The method of Claim 1, wherein the mask and the residual mask are carbon. 

 

3. The method of Claim 1 or 2, wherein the conformal film is deposited in a thickness 

of 2 nm. 

 

4. The method of any one of Claims 1 to 3, wherein the conformal film protects the 

magnetic features from oxidation by air exposure and chemical reaction by contact with the 

backfilling material. 

 

5. The method of any one of Claims 1 to 4, wherein planarizing to at least the residual 

mask comprises planarizing to and exposing the tops of the magnetic features. 

 

6. The method of any one of Claims 1 to 5, further comprising depositing a carbon 

overcoat subsequent to planarizing to and exposing the tops of the magnetic features. 

 

7. A method comprising: 

etching a magnetic layer through a mask to form magnetic features in an etched 

magnetic layer, wherein a residual mask covers tops of the magnetic features subsequent 

to etching the magnetic layer; 
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depositing a conformal film over the etched magnetic layer, wherein the conformal 

film covers the residual mask, sidewalls of the magnetic features, and areas of the etched 

magnetic layer in-between the magnetic features; 

depositing a backfilling material over the conformal film and over the residual mask, 

wherein the backfilling material backfills areas of the etched magnetic layer in-between the 

magnetic features; and 

planarizing to at least the residual mask. 

 

8. The method of Claim 7, wherein the conformal film is deposited over the etched 

magnetic layer under a vacuum. 

 

9. The method of Claim 7 or 8, wherein the conformal film protects the magnetic 

features from oxidation by air exposure. 

 

10. The method of any one of Claims 7 to 9, wherein the conformal film is deposited in 

a thickness of about 2 nm. 

 

11. The method of any one of Claims 7 to 10, wherein planarizing to at least the 

residual mask comprises planarizing to and exposing the tops of the magnetic features. 

 

12. The method of any one of Claims 7 to 11, further comprising depositing a carbon 

overcoat subsequent to planarizing to and exposing the tops of the magnetic features. 

 

13. A method comprising: 

etching a magnetic layer through a mask to form magnetic features in an etched 

magnetic layer, wherein a residual mask covers tops of the magnetic features subsequent 

to etching the magnetic layer; 

depositing a conformal film over the etched magnetic layer, wherein the conformal 

film covers the residual mask, sidewalls of the magnetic features, and areas of the etched 

magnetic layer in-between the magnetic features; 

depositing a backfilling material over the conformal film; and 

planarizing to and exposing the tops of the magnetic features. 
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14. The method of Claim 13, wherein the conformal film is deposited in a thickness of 2 

nm. 

 

15. The method of Claim 13 or 14, wherein the conformal film is deposited by plasma-

enhanced chemical vapor deposition. 

 

16. The method of any one of Claims 13 to 15, wherein the conformal film is deposited 

by atomic layer deposition. 

 

17. The method of any one of Claims 13 to 16, wherein the conformal film protects the 

magnetic features from chemical reaction by contact with the backfilling material. 

 

18. The method of any one of Claims 13 to 17, wherein depositing the backfilling 

material comprises depositing the backfilling material up to a height of the residual mask. 

 

19. The method of any one of Claims 13 to 17, wherein depositing the backfilling 

material comprises depositing the backfilling material over the height of the residual mask. 

 

20. The method of any one of Claims 13 to 19, further comprising depositing a carbon 

overcoat subsequent to planarizing to and exposing the tops of the magnetic features. 

 




