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WHAT IS CLAIMED IS:

1. A method for removing an oxide film from a

silicon-on-insulator structure comprising:

providing a silicon-on-insulator structure having
a handle structure, a silicon top layer and a dielectric
layer disposed between the handle structure and the silicon
layer, the silicon-on-insulator structure having an oxide
film on a top surface of the silicon-on-insulator
structure, the silicon-on-insulator structure having a
radius R that extends from a center to a circumferential

edge of the silicon-on-insulator structure;

directing an etching solution to a center region
of the top surface of the silicon-on-insulator structure

while spinning the silicon-on-insulator structure; and

directing an etching solution to an edge region
of the top surface of the silicon-on-insulator structure
while spinning the silicon-on-insulator structure, the edge
region being disposed radially outward from the center

region.

2. The method as set forth in claim 1 wherein
the center region extends from the center of the silicon-

on-insulator structure to 0.1*R.

3. The method as set forth in claim 1 wherein
directing an etching solution to a center region of the top
surface of the silicon-on-insulator structure comprises
directing the etching solution to the center of the

silicon-on-insulator structure.

4. The method as set forth in any one of claims

1 to 3 wherein the edge region begins at a distance 0.66*R
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from the center of the silicon-on-insulator structure and
extends to the circumferential edge of the silicon-on-

insulator structure.

5. The method as set forth in any one of claims
1 to 3 wherein the edge region begins at a distance 0.80*R
from the center of the silicon-on-insulator structure and
extends to the circumferential edge of the silicon-on-

insulator structure.

6. The method as set forth in any one of claims
1 to 3 wherein the edge region begins at a distance 0.85*R
from the center of the silicon-on-insulator structure and
extends to the circumferential edge of the silicon-on-

insulator structure.

7. The method as set forth in any one of claims
1 to 6 the etching solution comprises hydrofluoric acid and
acetic acid, wherein the ratio of hydrogen fluoric acid
(based on 49% basis) to acetic acid (glacial) in the
etching solution is less than 1:1, less than 3:2, less than

2:1, less than 3:1 or 6:1 or less.

8. The method as set forth in any one of claims
1 to 7 wherein the flow of etching solution is stopped
while the etching solution is being redirected from the

center region to the edge region.

9. The method as set forth in any one of claims
1 to 8 wherein the etching solution is directed to the
center region of the top surface of the silicon-on-

insulator structure at a rate of 600 ml/min or less.

10. The method as set forth in any one of claims

1 to 8 wherein the etching solution is directed to the edge
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region of the top surface of the silicon-on-insulator

structure at a rate of 600 ml/min or less.

11. The method as set forth in claim 10 wherein
the etching solution comprises hydrofluoric acid and acetic
acid, wherein the ratio of hydrogen fluoric acid (based on
49% basis) to acetic acid (glacial) in the etching solution
is less than 1:1, less than 3:2, less than 2:1, less than

3:1 or 6:1 or less.

12. The method as set forth in any one of claims
1 to 8 wherein the etching solution is directed to the
center region of the top surface of the silicon-on-
insulator structure at a rate of 600 ml/min or less and the
etching solution is directed to the edge region of the top
surface of the silicon-on-insulator structure at a rate of

600 ml/min or less.

13. The method as set forth in any one of claims
1 to 12 wherein the etching solution is directed to the
center region of the top surface of the silicon-on-

insulator structure for 0.5 to 10 seconds.

14. The method as set forth in any one of claims
1 to 12 wherein the etching solution is directed to the
edge region of the top surface of the silicon-on-insulator

structure for 10 seconds to 20 minutes.

15. The method as set forth in any one of claims
1 to 14 wherein the etching solution directed to the center
region has the same concentration as the etching solution

directed to the edge region.

16. The method as set forth in any one of claims

1 to 14 wherein the etching solution directed to the center
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region has a different concentration that the etching

solution directed to the edge region.

17. The method as set forth in any one of claims
1 to 16 wherein the etching solution directed to the center
region and the etching solution directed to the edge region

each comprising hydrogen fluoride and acetic acid.

18. The method as set forth in any one of claims
1 to 17 comprising moving a boom through which the etching
solution is discharged to redirecting etching solution from

the center region to the edge region.

19. A method for preparing a silicon-on-
insulator structure comprising a silicon top layer, a
handle structure and dielectric layer disposed between the

silicon top layer and handle structure, method comprising:

implanting ions into a donor structure to form a

cleave plane in the donor structure;
providing a handle structure;

forming a dielectric layer on at least one of the

donor structure and handle structure prior to bonding;

bonding the donor structure to the handle
structure to form a bonded wafer structure comprising the
donor structure, handle structure and a dielectric layer
disposed between the handle structure and the donor

structure;

cleaving the bonded wafer structure at the cleave
plane such that a portion of the donor structure remains
bonded to the handle structure as a silicon top layer, the
cleave forming a silicon-on-insulator structure comprising

the handle structure, silicon top layer and dielectric
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layer disposed between the handle layer and silicon top

layer;

annealing the silicon-on-insulator structure, an
oxide forming on at least a top surface of the silicon-on-

insulator structure during the anneal;

contacting a center region of the top surface of
the silicon-on-insulator structure with an etching solution

while spinning the silicon-on-insulator structure; and

contacting an edge region of the top surface of
the silicon-on-insulator structure with the etching
solution while spinning the silicon-on-insulator structure;

and

depositing an epitaxial silicon layer on the
silicon top layer after contacting the center region and
the edge region of the top surface of the silicon-on-

insulator structure.

20. The method as set forth in claim 19
comprising forming a dielectric layer on the handle

structure prior to bonding.

21. The method as set forth in claim 19 or claim
20 wherein the center region extends from the center of the

silicon-on-insulator structure to 0.1*R.

22. The method as set forth in claim 19 or claim
20 wherein directing an etching solution to a center region
of the top surface of the silicon-on-insulator structure
comprises directing the etching solution to the center of

the silicon-on-insulator structure.

23. The method as set forth in any one of claims

19 to 22 wherein the edge region begins at a distance
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0.66*R from the center of the silicon-on-insulator
structure and extends to the circumferential edge of the

silicon-on-insulator structure.

23. The method as set forth in any one of claimg
19 to 22 wherein the edge region begins at a distance
0.80*R from the center of the silicon-on-insulator
structure and extends to the circumferential edge of the

silicon-on-insulator structure.

24. The method as set forth in any one of claimg
19 to 22 wherein the edge region begins at a distance
0.85*R from the center of the silicon-on-insulator
structure and extends to the circumferential edge of the

silicon-on-insulator structure.

25. The method as set forth in any one of claimg
19 to 24 the etching solution comprises hydrofluoric acid
and acetic acid, wherein the ratio of hydrogen fluoric acid
(based on 49% basis) to acetic acid (glacial) in the
etching solution is less than 1:1, less than 3:2, less than

2:1, less than 3:1 or 6:1 or less.

26. The method as set forth in any one of claims
19 to 25 wherein the flow of etching solution is stopped
while the etching solution is being redirected from the

center region to the edge region.



