
































 

 

  

CLAIMS 

 

1. A process for smoothing the surface of a semiconductor wafer by fusion, which 

comprises defining a reference length which dimensions wafer surface roughness 

that is to be reduced or removed, and scanning the surface with a fusion beam while 

adjusting parameters of the fusion beam so as to fuse, during the scanning of the 

surface, a local surface zone of the wafer whose length is greater than or equal to 

the reference length, with the scanning continued to smooth the entire surface of the 

wafer by eliminating surface roughnesses of period lower than the reference length, 

wherein the reference length is defined by observing roughness distribution on the 

surface of the wafer and identifying a cutoff frequency arising from the observed 

distribution of roughness frequencies. 

 

2. A process for smoothing the surface of a semiconductor wafer by fusion, which 

comprises defining a reference length which dimensions wafer surface roughness 

that is to be reduced or removed, and scanning the surface with a fusion beam while 

adjusting parameters of the fusion beam so as to fuse, during the scanning of the 

surface, a local surface zone of the wafer whose length is greater than or equal to 

the reference length, with the scanning continued to smooth the entire surface of the 

wafer by eliminating surface roughnesses of period lower than the reference length, 

wherein the reference length is defined by determining a reference dimension 

representative of devices that are to be constructed in the surface of the wafer, with 

the reference length being greater than or equal to the reference dimension. 

 

3. The process of claim 1, wherein the fusing comprises providing a molten local 

zone on the wafer with the fusion beam being an energetic beam of sufficient 

intensity to melt a surface region of the wafer. 

 

4. A process for smoothing the surface of a semiconductor wafer by fusion, which 

comprises defining a reference length which dimensions wafer surface roughness 

that is to be reduced or removed, and scanning the surface with a fusion beam while 

adjusting parameters of the fusion beam so as to fuse, during the scanning of the 

surface, a local surface zone of the wafer whose length is greater than or equal to 

the reference length, with the scanning continued to smooth the entire surface of the 
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wafer by eliminating surface roughnesses of period lower than the reference length, 

wherein the fusing comprises the feeding of molten material onto a local zone of the 

wafer with the fusion beam being defined by a cross section of the feed stream of 

molten material on the surface of the wafer. 

 

5. The process of claim 1, wherein the parameters of the fusion beam include the 

speed of movement of the beam. 

 

6. The process of claim 1, wherein the parameters of the fusion beam include the 

power density of the beam. 

 

7. The process of claim 4, wherein the parameters of the fusion beam include the 

flowrate of the feed stream of molten material. 

 

8. The process of claim 1, which further comprises conducting multiple scannings of 

the surface to provide further or enhanced smoothness to the wafer surface. 

 

9. The process of claim 8 wherein the scannings are conducted sequentially and 

orthogonally on the wafer surface. 

 

10. The process of claim 1, which further comprises providing a buried oxide layer in 

the wafer wherein the buried oxide layer has a thickness sufficient to act as a 

thermal insulator for the wafer to facilitate heat removal from the wafer. 

 

11. The process of claim 1, wherein the fusing comprises providing a molten local 

zone on the wafer with the fusion beam being an energetic beam of sufficient 

intensity to melt a surface region of the wafer. 

 

12. The process of claim 3 wherein the parameters of the fusion beam include the 

speed of movement of the beam or the power density of the beam. 

 

13. The process of claim 3, which further comprises conducting multiple scannings of 

the surface to provide further or enhanced smoothness to the wafer surface. 
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14. The process of claim 13, wherein the scannings are conducted sequentially and 

orthogonally on the wafer surface. 

 

15. The process of claim 3, which further comprises providing a buried oxide layer in 

the wafer wherein the buried oxide layer has a thickness sufficient to act as a 

thermal insulator for the wafer to facilitate heat removal from the wafer. 

 

16. The process of claim 4, wherein the parameters of the fusion beam include the 

speed of movement of the beam or the power density of the beam. 

 

17. The process of claim 4, which further comprises conducting multiple scannings of 

the surface to provide further or enhanced smoothness to the wafer surface. 

 

18. The process of claim 17, wherein the scannings are conducted sequentially and 

orthogonally on the wafer surface. 

 

19. The process of claim 4, which further comprises providing a buried oxide layer in 

the wafer wherein the buried oxide layer has a thickness sufficient to act as a 

thermal insulator for the wafer to facilitate heat removal from the wafer. 
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