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CLAIMS 

1. A method, comprising: 

forming a first line stack oriented in a first direction, the first line stack including 

a first chalcogenide line over a first conductive line, wherein the first chalcogenide line is a 

memory element or a selector element of a memory cell; and 

forming a second line stack oriented in a second direction different from the first 

direction, the second line stack positioned above the first line stack and including a sacrificial 

line. 

2. The method of claim 1, further comprising: 

forming a conductive line oriented in the second direction, wherein forming the 

conductive line comprises:  

removing sacrificial material of the sacrificial line, and  

replacing the removed sacrificial material. 

3. The method of claim 1, wherein a second chalcogenide line is positioned 

below the sacrificial line of the second line stack. 

4. The method of claim 1, wherein forming the second line stack comprises: 

forming a stack of material that includes a sacrificial material; and 

subtractively patterning the stack of material. 

5. The method of claim 4, wherein the stack of material comprises: 

a chalcogenide material positioned below the sacrificial material. 

6. The method of claim 4, wherein the stack of material comprises: 

an electrode material positioned below the sacrificial material. 

7. The method of claim 4, further comprising: 

depositing a dielectric material between a plurality of separated lines that extend 

in the second direction, wherein the depositing is based at least in part on the patterning of the 

stack of material.  
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8. The method of claim 7, further comprising: 

removing the sacrificial line; 

depositing a conductive material; and 

forming a surface having conductive lines and dielectric areas. 

9. The method of claim 4, wherein subtractively patterning the stack of 

material comprises: 

etching a middle electrode line of the first line stack to form a middle electrode 

that is electrically isolated in both the first direction and the second direction. 

10. The method of claim 1, wherein forming the first line stack or the second 

line stack comprises: 

subtractively patterning using a pitch-multiplication process. 

11. The method of claim 1, wherein the sacrificial line comprises at least one 

of carbon, polyimide, silicon oxide, aluminum nitride, or silicon. 

12. A method, comprising:  

forming a first line stack oriented in a first direction, the first line stack including 

a first chalcogenide line over a first conductive line; and 

forming a second line stack oriented in a second direction different from the first 

direction, the second line stack positioned above the first line stack and including a sacrificial 

line, wherein forming the first line stack comprises: 

forming a stack of material including a chalcogenide material and a 

conductive material; and 

subtractively patterning the stack of material using etching. 

13. A method, comprising: 

forming a first line stack oriented in a first direction, wherein the first line stack 

includes a sacrificial line over a first conductive line; 

forming a chalcogenide line extending in the first direction by removing the 

sacrificial line and replacing material of the sacrificial line;  
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forming a second line stack overlaying the first line stack and oriented in a second 

direction different than the first direction; and 

replacing a sacrificial material with a stack of materials that includes a first 

chalcogenide material and a conductive material. 

14. The method of claim 13, wherein forming the second line stack comprises: 

forming a stack of material that includes a plurality of layers; and 

subtractively patterning the stack of material using etching. 

15. The method of claim 14, wherein at least one layer of the plurality of 

layers includes a second chalcogenide material, a first conductive material, or a second 

conductive material. 

16. The method of claim 13, wherein forming the first line stack comprises: 

forming a stack of material that includes the conductive material and the 

sacrificial material;  

etching the stack of material to form the first line stack, wherein the first line 

stack includes a plurality of lines each isolated from one another by a gap;  

filling each gap with a dielectric material; and 

planarizing the stack of material to form a surface that includes chalcogenide lines 

and dielectric areas. 

17. The method of claim 13, wherein the first conductive line comprises at 

least one of tungsten, aluminum, copper, doped silicon, titanium nitride, or tantalum nitride. 

18. A method, comprising: 

forming a first line stack oriented in a first direction and including a first 

chalcogenide line over a first conductive line;  

forming a sacrificial line oriented in a second direction different from the first 

direction and positioned above the first line stack, wherein a second chalcogenide line is 

positioned below the sacrificial line; and  

forming a second conductive line oriented in the second direction by replacing the 

sacrificial line. 


