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What is claimed is: 
 
1.  A spin transfer torque memory cell, comprising: 

an amorphous material, wherein the amorphous material accommodates diffused boron;  

a storage material formed on the amorphous material, wherein the storage material is 

substantially boron free;  

an interfacial perpendicular magnetic anisotropy material formed on the storage material;  

a reference material formed on the interfacial perpendicular magnetic anisotropy 

material, wherein the reference material is substantially boron free;  

a buffer material formed on the reference material; and 

a pinning material formed on the buffer material.  

 

2. The spin transfer torque memory cell of claim 1, wherein the storage material comprises 

CoFe.  

 

3. The spin transfer torque memory cell of claim 1, wherein the amorphous material 

comprises W alloyed with Fe, Co. 

 

4. The spin transfer torque memory cell of claim 1, wherein the amorphous material 

comprises CoFe alloyed with a transition element. 

  

5. The spin transfer torque memory cell of claim 1, wherein the amorphous material 

comprises Hf alloyed with Fe, Co, and/or Ni. 

 

6. The spin transfer torque memory cell of claim 1, wherein the amorphous material 

comprises Zr alloyed with Fe, Co, and/or Ni. 

 

7. The spin transfer torque memory cell of claim 1, wherein the reference material 

comprises CoFe. 

  

8. The spin transfer torque memory cell of claim 1, wherein the interfacial perpendicular 

magnetic anisotropy material comprises MgO. 
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9. The spin transfer torque memory cell of claim 1, wherein the storage material, the 

interfacial perpendicular magnetic anisotropy material, and the reference material each have a 

body-centered cubic structure oriented to (001). 

 

10. The spin transfer torque memory cell of claim 1, wherein a pre-storage material that 

forms the storage material and the interfacial perpendicular magnetic anisotropy material are 

annealed at a temperature in a range of about 500 °C to about 700 °C prior to formation of the 

reference material. 

 

11. The spin transfer torque memory cell of claim 10, wherein a pre-reference material that 

forms the reference material and the buffer material are annealed at a temperature in a range of 

about 350 °C to about 700 °C prior to formation of the pinning material. 

 

12.   A spin transfer torque memory cell, comprising: 

 a boron sink material;  

 a support material formed on the boron sink material;  

 a first interfacial perpendicular magnetic anisotropy material formed on the support 

material;   

an amorphous material formed on the first interfacial perpendicular magnetic anisotropy 

material, wherein the amorphous material accommodates diffused boron;  

a storage material formed on the amorphous material, wherein the storage material is 

substantially boron free;  

a second interfacial perpendicular magnetic anisotropy material formed on the storage 

material;  

a reference material formed on the second interfacial perpendicular magnetic anisotropy 

material, wherein the reference material is substantially boron free;  

a buffer material formed on the reference material; and 

a pinning material formed on the buffer material.  
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13. The spin transfer torque memory cell of claim 12, wherein the amorphous material has a 

thickness in a range from about 0.2 nm to about 0.7 nm.   

 

14. The spin transfer torque memory cell of claim 12, wherein the storage material has a 

thickness in a range from about 1.3 nm to about 1.5 nm.  

 

15. A method of forming a spin transfer torque memory cell, the method comprising: 

forming an amorphous material, wherein the amorphous material can accommodate 

diffused boron;  

forming a pre-storage material containing boron on the amorphous material;  

forming an interfacial perpendicular magnetic anisotropy material on the pre-storage 

material; 

forming a storage material on the amorphous material, wherein the storage material is 

substantially boron free;  

forming a second interfacial perpendicular magnetic anisotropy material on the storage 

material;  

forming a reference material on the second interfacial perpendicular magnetic anisotropy 

material, wherein the reference material is substantially boron free;  

forming a buffer material on the reference material; and 

forming a pinning material on the buffer material. 

 

16. The method of claim 15, comprising: 

 annealing the amorphous material, the pre-storage material, and the interfacial 

perpendicular magnetic anisotropy material at a temperature in a range of about 500 °C to about 

700 °C, wherein annealing the pre-storage material causes boron to diffuse from the pre-storage 

material to the amorphous material to form the storage material that contains less than about 10 

percent residual boron from the pre-storage material.  

 

17.   The method of claim 16, comprising: 

forming a pre-reference material containing boron on the interfacial perpendicular 

magnetic anisotropy material; and 
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forming a buffer material on the pre-reference material; and  

annealing the pre-reference material and the buffer material at a temperature in a range 

from in a range of about 350 °C to about 700 °C. 

 

18. The method of claim 17, wherein annealing the pre-reference material causes boron to 

diffuse from the pre-reference material to the buffer material to form a reference material that is 

substantially boron free between the interfacial perpendicular magnetic anisotropy material and 

the buffer material.  

 

 


