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CLAIMS

1. A cleaning method used in a liquid immersion exposure apparatus, the method

comprising:

placing an object to perform a cleanup process such that a surface of the object is5

opposite to a final surface of an optical system of the exposure apparatus in which a wafer is

exposed with an exposure beam via the final surface of the optical system through an immersion

liquid supplied from a nozzle member of the exposure apparatus during an immersion lithography

process;

filling a space adjacent the optical system with a liquid supplied from the nozzle member10

during the cleanup process; and

moving the object under the optical system relative to the optical system in a direction

substantially parallel to the final surface of the optical system during the cleanup process, while

the liquid is in contact with the final surface of the optical system and the surface of the object;

wherein bubbles are generated in the liquid to clean a member of the apparatus which is15

in contact with the liquid during the cleanup process,

wherein the surface of the object, but not the wafer, contacts the liquid during the

cleanup process.

2. The method according to claim 1, wherein the bubbles include cavitating bubbles.20

3. The method according to claim 1, wherein the space includes a gap between the optical

system disposed on one side and the object positioned on the other side, and wherein the member

is disposed at the one side.

25

4. The method according to claim 1, wherein the member includes a last optical element of

the optical system, the last optical element having the final surface.

5. The method according to claim 1, wherein: the object is moved to generate the bubbles

during the cleanup process.30

6. The method according to claim 1, further comprising generating the bubbles in the liquid.



13

7. The method according to claim 1, wherein the object is horizontally moved during the

cleanup process.

8. The method according to claim 1, wherein the object has no side walls.

5

9. A cleaning method used in a liquid immersion exposure apparatus, the method

comprising:

filling a gap between an optical system disposed on one side and an object positioned on

the other side with a liquid supplied from a nozzle member of the exposure apparatus during a

cleanup process, a wafer being positioned on the other side of the optical system and exposed10

with an exposure beam via a final surface of the optical system through an immersion liquid

supplied from the nozzle member during an immersion lithography process in the exposure

apparatus; and

moving the object under the optical system relative to the optical system in a direction

substantially parallel to the final surface of the optical system during the cleanup process, while15

the liquid is in contact with the final surface of the optical system and the surface of the object,

wherein bubbles are generated in the liquid in the gap to enhance a cleaning effect of the

liquid during the cleanup process, and

wherein the object, but not the wafer, contacts the liquid during the cleanup process.

20

10. The method according to claim 9, wherein the liquid is used for cleaning a member

disposed at the one side in the apparatus.

11. The method according to claim 9, wherein the liquid including the bubbles is used for

cleaning a last optical element of the optical system, the last optical element having the final25

surface.

12. The method according to claim 9, wherein the object is horizontally moved during the

cleanup process.

30

13. The method according to claim 9, wherein the object has no side walls.
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14. A cleaning method used in a liquid immersion exposure apparatus, the method

comprising:

placing an object to perform a cleanup process such that a surface of the object is

opposite to a final surface of an optical system of the exposure apparatus in which a wafer is

exposed with an exposure beam via the final surface of the optical system through an immersion5

liquid supplied from a nozzle member of the exposure apparatus in an immersion lithography

process; and

moving the object under the optical system relative to the optical system in a direction

substantially parallel to the final surface of the optical system during the cleanup process, while a

liquid supplied from the nozzle member is in contact with the final surface of the optical system10

and the surface of the object,

wherein bubbles are generated in the liquid to enhance a cleaning effect of the liquid, and

wherein the surface of the object, but not the wafer, contacts the liquid during the

cleanup process.

15

15. The method according to claim 14, wherein the liquid is supplied such that a member of

the apparatus makes contact with the liquid to clean the member.

16. The method according to claim 15, wherein a gap is formed between the optical system

disposed on one side and the object placed on the other side, and wherein the member is disposed20

at the one side.

17. The method according to claim 16, wherein the member includes a last optical element

of the optical system, the last optical element having the final surface.

25

18. The method according to claim 14, wherein the liquid is filled in a gap between the final

surface of the optical system and the surface of the object during the cleanup process.

19. The method according to claim 14, wherein the object is moved to generate the bubbles

in the liquid.30

20. The method according to claim 14, further comprising generating the bubbles in the

liquid.
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21. The method according to claim 14, wherein the object is horizontally moved during the

cleanup process.

22. The method according to claim 14, wherein the object has no side walls.5


