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Claims 

 

1. A method, comprising: 

depositing an underlayer comprising silicon over a substrate;  

forming a polysilicon liner on the underlayer, by depositing a first amorphous 

silicon layer comprising providing a silicon source to the substrate at a flow rate within a 

range of about 10 sccm to about 38 sccm for a time period of between 30 seconds and 

1800 seconds at a temperature of between about 300 degrees Celsius to about 500 

degrees and performing a thermal anneal subsequent to the depositing of the first 

amorphous silicon layer and before depositing of a second amorphous silicon layer on 

the polysilicon liner until the polysilicon liner has a crystallinity of between about 25 

percent to about 40 percent; and   

depositing the second amorphous silicon layer on the polysilicon liner.   

 

2. The method of claim 1, further comprising thermal treatment subsequent to the 

depositing of the second amorphous silicon layer. 

 

3. The method of claim 1, wherein the thermal anneal is a crystallization thermal 

anneal process of between about 600 degrees Celsius and 650 degrees Celsius for a 

time period between 1 to 2 hours. 

 

4. The method of claim 1, wherein the thermal anneal is a crystallization spike 

anneal process of between about 900 degrees Celsius and 1,100 degrees Celsius for a 

time period between about 1 second to about 5 seconds.  

 

5. The method of claim 1, wherein the underlayer comprising silicon has an 

amorphous structure. 

 

 

6. The method of claim 1, wherein the polysilicon liner is formed in the same 

chamber as the underlayer. 
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7. The method of claim 1, wherein the polysilicon liner is formed using a thermal 

CVD process at a temperature of between about 350 degrees Celsius to about 500 

degrees Celsius. 

 

8. A device intermediate, comprising: 

 a substrate;  

 an underlayer comprising silicon formed over the substrate;  

 a polysilicon liner disposed on the underlayer, wherein the polysilicon liner 

comprises a first amorphous silicon layer, wherein the polysilicon liner has a thickness 

of between 10 angstroms and 200 angstroms and has a crystallinity of between about 

25 percent to about 40 percent, wherein the crystallinity is provided by a thermal anneal 

process performed after depositing the first amorphous silicon layer and before 

depositing a second amorphous silicon layer; and 

 the second amorphous silicon layer disposed on the polysilicon liner. 

 

 

9. The device intermediate of claim 8, wherein the second amorphous silicon layer 

is formed on the upper surface of the polysilicon liner. 

 

10. The device intermediate of claim 8, wherein the second amorphous silicon layer 

further includes alternating layers of n-doped and undoped amorphous silicon in a 

stack. 

 

11. The device intermediate of claim 8, wherein the second amorphous silicon layer 

is a single layer of p-doped or n-doped amorphous silicon. 

 

12. A method of forming a device intermediate, the method comprising: 

depositing an underlayer comprising silicon over and in direct contact with a 

substrate;  
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depositing a polysilicon liner on the underlayer, by depositing a first amorphous 

silicon layer comprising providing a silicon source to the substrate at a flow rate within a 

range of about 10 sccm to about 38 sccm for a time period of between 30 seconds and 

1800 seconds at a temperature of between about 300 degrees Celsius to about 500 

degrees Celsius, wherein the depositing of the polysilicon liner is performed in the same 

chamber as the depositing of the underlayer and performing a thermal anneal 

subsequent to the depositing of the first amorphous silicon layer and before depositing  

a second amorphous silicon layer until the polysilicon liner has a crystallinity of between 

about 25 percent to about 40 percent; and 

depositing the second amorphous silicon layer on the polysilicon liner.   

 

13.  The method of claim 12, wherein the thermal anneal is a spiked anneal process 

of between about 900 degrees Celsius and 1,100 degrees Celsius for a time period 

between about 1 second to about 5 seconds. 

 

14. The device intermediate of claim 8, wherein the second amorphous silicon layer 

further includes alternating layers of p-doped and undoped amorphous silicon in a 

stack. 

 

15. The device intermediate of claim 10, wherein the n-doped layers are doped with 

phosphorus. 

 

16. The device intermediate of claim 14, wherein the p-doped layers are doped with 

boron. 


