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1. A semiconductor-metal-on-insulator structure comprising: 

an insulator material on a first semiconductor substrate;  

an amorphous germanium material bonded to the insulator material;  

a conductive material over and in direct physical contact with the 

amorphous germanium material, the conductive material comprising one or 

more members of the group consisting of phase change material, titanium, 

titanium oxide, tantalum, tantalum oxide, tantalum nitride and tungsten oxide;  and 

a second semiconductor substrate over the conductive material.  

2. A semiconductor-metal-on-insulator structure comprising: 

an insulator material on a first semiconductor substrate;  

a conductive material over the insulator material , the conductive 

material comprising one or more members of the group consisting of phase 

change material and tungsten; 

an amorphous silicon material over the conductive material; and  

a second semiconductor substrate over the conductive material.  

3. The semiconductor-metal-on-insulator structure of claim 2, further 

comprising a bonding material disposed between the conductive material and 

the amorphous silicon material.  

4. The semiconductor-metal-on-insulator structure of claim 3, 
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wherein the bonding material comprises at least one of an additional 

amorphous silicon material and an oxide material. 

5. A semiconductor-metal-on-insulator structure comprising: 

an insulator material on a first semiconductor substrate;  

a conductive material over the insulator material;  

a first portion of an epitaxial silicon material and a second portion of a 

silicon-germanium material, the first and second portions being discrete 

portions and having an interface there between, the first portion or the second 

portion being bonded to the insulator material; and 

a second semiconductor substrate over the conductive material.  

6. The semiconductor-metal-on-insulator structure of claim 5, 

wherein the insulator material comprises an oxide material having an 

amorphous silicon material formed thereon. 

8. A method for fabricating a semiconductor-metal-on-insulator 

structure, comprising: 

forming an acceptor wafer comprising an insulator material formed over 

a first semiconductor substrate; 

forming a donor wafer comprising a conductive material over a 

precursor semiconductor substrate, an amorphous silicon material over the 

conductive material, and an implanted zone within the precursor 

semiconductor substrate, the conductive material comprising one or more 

members of the group consisting of phase change material, titanium, titanium 

32

7.



3 
MI22-6162 Allowed Claims.docx 

oxide, tantalum, tantalum oxide, tantalum nitride and tungsten oxide ; 

positioning the amorphous silicon material of the donor wafer in direct 

physical contact with the insulator material of the acceptor wafer and bonding 

the amorphous silicon material of the donor wafer to the insulator material of 

the acceptor wafer; and 

removing a portion of the precursor semiconductor substrate proximate 

the implanted zone within the precursor semiconductor substrate.  

9. The method of claim 8, further comprising treating at least one of 

a surface of the amorphous silicon material and a surface of the insulator 

material with a chemical, a plasma, or an implant activation before bonding 

the amorphous silicon material of the donor wafer to the insula tor material of 

the acceptor wafer. 

10. The method of claim 8, wherein forming an acceptor wafer 

comprising an insulator material formed over a first semiconductor substrate 

comprises forming an oxide material over a first semiconductor substrate 

comprising crystalline silicon. 

11. The method of claim 8, wherein forming a donor wafer comprising 

a conductive material over a precursor semiconductor substrate, an 

amorphous silicon material over the conductive material, and an implanted 

zone within the precursor semiconductor substrate comprises forming a 

conductive material over a crystalline silicon substrate, an amorphous silicon 

material over the conductive material, and a hydrogen-implanted zone within 
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the crystalline silicon substrate. 

12. The method of claim 8, wherein forming a donor wafer further 

comprises forming a dielectric material between the conductive material and 

the precursor semiconductor substrate.  

13. The method of claim 8, wherein forming a donor wafer comprising 

a conductive material over a precursor semiconductor substrate comprises 

forming a non-reactive conductive material over the precursor semiconductor 

substrate and a reactive conductive material over the non-reactive conductive 

material and reacting the reactive conductive material wi th the amorphous 

silicon material of the donor wafer to form a conductive silicide material.  

14. The method of claim 8, wherein forming the conductive material 

over the precursor semiconductor substrate comprises:  

depositing the conductive material over the precursor semiconductor 

substrate; 

forming a cap material over the conductive material;  

patterning the cap material and the conductive material; and  

forming a dielectric material between adjacent portions of the patterned 

cap material and patterned conductive material.  

15. The method of claim 8, wherein forming the donor wafer further 

comprises forming at least one portion of an epitaxial silicon material and at 

least one portion of a silicon-germanium material between the conductive 
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material and the amorphous silicon material.  

16. The method of claim 8, wherein forming the donor wafer further 

comprises forming at least one portion of an oxide material and at least one 

portion of a nitride material between the conductive material and the 

amorphous silicon material. 

17. A method of fabricating a semiconductor device, comprising:  

forming an acceptor wafer comprising an insulator material formed over 

a first semiconductor substrate; 

forming a donor wafer comprising a conductive material over a 

precursor semiconductor substrate, an amorphous silicon material over the 

conductive material, and an implanted zone within the precursor 

semiconductor substrate, the conductive material comprising one or more 

members of the group consisting of phase change material, titanium, titanium 

oxide, tantalum, tantalum oxide, tantalum nitride and tungsten oxide ; 

positioning the amorphous silicon material of the donor wafer in direct 

physical contact with the insulator material of the acceptor wafer and bonding 

the amorphous silicon material of the donor wafer to the insulator material of 

the acceptor wafer; 

removing a portion of the precursor semiconductor substrate proximate 

the implanted zone to form a second semiconductor substrate; and  

fabricating at least one memory cell on the second semiconductor 

substrate. 
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18. The method of claim 17, further comprising patterning the 

conductive material to form at least one of a buried word line and a buried bit 

line.   

19. The method of claim 17, wherein fabricating at least one memory 

cell on the second semiconductor substrate comprises:  

forming an active area from a portion of the second semiconductor 

substrate substantially surrounded on the sides and bottom by an additional 

insulator material; 

forming a high-k gate dielectric and a metal gate on the active area; and 

forming a source region and a drain region in the active area.  

20. The method of claim 17, wherein fabricating at least one memory 

cell on the second semiconductor substrate comprises:  

etching the second semiconductor substrate to form at least one pillar;  

forming a source region, an active area, and a drain region in the at 

least one pillar; and 

forming a gate dielectric and a gate on the active area.  

21. The method of claim 17, wherein fabricating at least one memory 

cell on the second semiconductor substrate comprises:  

forming a diode in the second semiconductor substrate; and  

forming a bottom electrode, a memory medium, and a top electrode on 

the diode.  
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