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APPARATUS FOR METHOD FOR 
IMMERSION LITHOGRAPHY 

Matter enclosed in heavy brackets [ ] appears in the 
original patent but forms no part of this reissue speci?ca 
tion; matter printed in italics indicates the additions 
made by reissue. 

FIELD OF THE INVENTION 

The present invention generally relates to apparatus and 
method for photolithography and more particularly, relates to 
apparatus and method for immersion lithography wherein a 
?uid ?lls a gap formed between an imaging lens and a wafer 
surface. 

BACKGROUND OF THE INVENTION 

The resolution of optical projections imaging is propor 
tional to the imaging wavelength 7» and inversely proportional 
to the numerical aperture (NA) of the imaging lens. The 
numerical aperture is the product of the refractive index n of 
the light propagation medium between the imaging lens and 
the image and sine of the half aperture angle of the imaging 
lens sine. Presently, 7» is reduced to 193 nm and development 
work is ongoing for 153 nm while sine is approaching 0.9 in 
many roadmaps. To further reduce 7» calls for vacuum and 
re?ective optical systems such as in the case of 13.4 nm EUV 
imaging. Immersion lithography, which employs a high 
refractive index ?uid between the last surface of the imaging 
device and the ?rst surface on a wafer or substrate, offers a 
means to increase the numerical aperture and to reduce the 
wavelength without concern of the physical limitations. 

Immersion microlithography is a known technique for 
improving the resolution in optical microscope. A drop of 
high index ?uid is placed between the front surface of the 
microscopic objective lens and the observed sample. Immer 
sion lithography also uses a high index ?uid between the front 
surface (or the last surface) of the imaging lens and the ?rst 
surface on a wafer or substrate. However, simply putting a 
drop of ?uid between these two surfaces is not suf?cient for 
modern projection mask aligner. Many manufacturing prob 
lems have to be overcome. 

It is therefore an object of the present invention to provide 
an apparatus for immersion lithography that does not have the 
drawbacks or shortcomings of the conventional photolithog 
raphy apparatus. 

It is another object of the present invention to provide an 
apparatus for immersion lithography that does not have the 
photoresist outgassing problem. 

It is a further object of the present invention to provide an 
apparatus for immersion lithography that does not have the 
wafer overheating problem. 

It is another further object of the present invention to pro 
vide an apparatus for immersion lithography that does not 
have the particle contamination problem. 

It is still another object of the present invention to provide 
an apparatus for immersion lithography that includes an 
imaging lens, a wafer and a ?uid ?lling a gap formed between 
the imaging lens and the wafer. 

It is yet another object of the present invention to provide 
an apparatus for immersion lithography wherein a ?uid hav 
ing a refractive index between about 1.0 and about 2.0 is used 
to ?ll a gap formed in-between an imaging lens and a wafer. 
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2 
It is still another further object of the present invention to 

provide a method for conducting immersion lithography by 
?owing a ?uid through a gap formed in-between an imaging 
lens and a wafer. 

SUMMARY OF THE INVENTION 

In accordance with the present invention, an apparatus and 
a method for immersion lithography are provided. 

In a preferred embodiment, an apparatus for immersion 
lithography is provided which includes an imaging lens that 
has a ?rst surface; a ?uid-containing wafer stage for support 
ing a wafer that has a top surface to be exposed while posi 
tioned in a spaced-apart [and juxtaposed] relationship to the 
front surface of the imaging lens[;] and a ?uid that has a 
refractive index between about 1.0 and about 2.0 [?ll] ?lls a 
gap formed between the front surface of the imaging lens and 
the top surface of the wafer. 

The apparatus for immersion lithography may further 
[includes] include a wafer holding device for holding the 
wafer in place, and a ?uid-retaining means for maintaining 
the ?uid in the gap formed in-between the front surface of the 
imaging lens and the top surface of the wafer. The apparatus 
further includes cover means for sealing the ?uid around the 
imaging lens. The [?uid-retaining means] ?uid-containing 
wafer stage may further include ?uid circulating means for 
circulating the ?uid through the gas formed in-between the 
front surface of imaging lens and the top surface of the wafer; 
a temperature controlling means for controlling a temperature 
of the ?uid; and a ?uid-?lter means for substantially main 
taining said ?uid particle-free. 

In the apparatus for immersion lithography, the ?uid cir 
culating means may be a pump device. The [?uid-retaining 
means] ?uid-containing wafer stage may further include a 
?uid inlet for replenishing ?uid [in the ?uid-retaining means]; 
and a ?uid outlet for discharging ?uid [from the ?uid-retain 
ing means]. The wafer holding means may be a vacuum 
means or a mechanical means. The wafer holding means may 

further include wafer-tilting means. The apparatus may fur 
ther include mirror means for monitoring a position of the 
imaging lens and the wafer. 

[The] In an alternate embodiment, the apparatus for 
immersion lithography may be a scan-and-repeat mask 
aligner, a step-and-repeat mask aligner or a proximity mask 
aligner, and need not include an imaging lens iffor example, 
aphotomaskisprovided 0n the?ont surface ofa maskholder 
instead. 
The present invention is further directed to a method for 

conducting immersion lithography which can be carried out 
by the operating steps of ?rst providing an imaging lens that 
has a front surface; then positioning a wafer that has a top 
surface to be exposed spaced-apart and juxtaposed to the front 
surface of the imaging lens; and maintaining a ?uid that has a 
refractive index between about 1.0 and about 2.0 in-between 
the front surface of imaging lens and the top surface of the 
wafer. 
The method for conducting immersion lithography may 

further include the step of moving the wafer in a lateral 
direction for repeated exposures, or the step of moving the 
imaging lens in a longitudinal directions for focusing. The 
method may further include the step of submerging the wafer 
in the ?uid, or the step of controlling a ?ow of the ?uid 
between the front surface of the imaging lens and the top 
surface of the wafer, or the step of ?ltering the ?uid to sub 
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stantially remove all particles. The method may further 
include the step of controlling a temperature of the ?uid. 

BRIEF DESCRIPTION OE THE DRAWINGS 

These and other objects, features and advantages of the 
present invention will become apparent from the following 
detailed description and the appended drawings in which: 

FIG. 1A is a top view of a preferred embodiment of the 
present invention apparatus for immersion lithography. 

FIG. 1B is a cross-sectional view of the preferred embodi 
ment of the present invention apparatus for immersion lithog 
raphy shown in FIG. 1A. 

FIG. 2 is a cross-sectional view of a second embodiment of 
the present invention apparatus for immersion lithography. 

FIG. 3 is a cross-sectional view of an imaging lens for a 
third embodiment of the present invention apparatus. 

FIG. 4 is a cross-sectional view of the fourth embodiment 
of the present invention apparatus for immersion lithography. 

DETAILED DESCRIPTION OE THE PREFERRED 
AND ALTERNATE EMBODIMENTS 

The present invention discloses an apparatus for immer 
sion lithography which is constructed by three major compo 
nents of an imaging lens that has a front surface, a wafer that 
has a top surface to be exposed positioned spaced-apart and 
juxtaposed to the front surface of the imaging lens, and a ?uid 
that has a refractive index between about 1.0 and about 2.0 
?lling a gap formed in-between the front surface of the imag 
ing lens and the top surface of the wafer. 

The present invention further discloses a method for con 
ducting immersion lithography by the operating steps of ?rst 
providing an imaging lens that has a front surface, then posi 
tioning a wafer that has a top surface to be exposed spaced 
apart and juxtaposed to the front surface of the imaging lens, 
and then ?owing a ?uid that has a refractive index between 
about 1.0 and about 2.0 through a gap formed in-between the 
front surface of the imaging lens and the top surface of the 
wafer. 

The present invention uses a wafer stage that comprises 
?uid circulating and cleaning (or ?ltering) means to over 
come the aforementioned problems. The ?uid contacts the 
front surface (or last surface) of the imaging lens which is the 
imaging device in a projection mask aligner. It also contacts 
the top surface of the wafer which is usually coated with a 
layer of a photosensitive material. Optimally, an index match 
ing layer may be coated over the photosensitive material layer 
providing the front surface. A protective layer coated over the 
photosensitive material layer may also provide the front sur 
face. 

The resolution and depth of focus (DOE) with immersion 
?uid as a function of 7» and 0 are governed by the following 
equations. 

WIkl-Nsine Equation 1 

DOEIk3-7\./sin2 (0/2), LILO/n Equation 2 

Where 7» is the wavelength in the immersion ?uid. It is a 
product of the refractive index of the ?uid and k0 is the 
corresponding wavelength in vacuum. By manipulating 7t and 
0, the improvement in resolution and DOE can be adjusted 
against each other. The following table shows three situa 
tions. The ?rst situation uses the same lens aperture angle, 
improving resolution by the inverse of the refractive index 
1.5, while DOE is also reduced by the same factor. The second 
situation maintains resolution while stretching DOE to the 
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4 
maximum. The third situation improves resolution and DOE 
together but neither is pushed to their full individual potential. 

N smeo Sine W(imrner)/W (air) DOE(imrner)/DOE(air) 

1.5 0.9 0.9 0.67 0.67 
1.5 0.9 0.6 1 1.88 
1.5 0.9 0.7 0.857 1.316 

Immersion can also be applied to proximity printing as 
shown in FIG. 3. In this case, there is no imaging lens. The 
mask serves its normal function and also as the imaging 
device. The immersion ?uid has to contact the mutual facing 
surfaces of the mask and the wafer. In this case, the resolution 
and DOE relationship are related by Equation 3. 

WZ/h-DOEZPrintable Threshold Equation 3 

where printable threshold is generally taken as unity. 
Referring now to FIGS. 1A and 1B, wherein a top view and 

a cross-sectional view of a preferred embodiment of a present 
invention apparatus 10 are shown, respectively. The appara 
tus 10 consists mainly of a ?uid-containing wafer stage 12 
which includes vacuum means 14 for clamping wafer 20 to a 
wafer chuck 16. The ?uid-containing wafer stage 12 further 
includes an internal cavity 18 for holding a predetermined 
quantity of ?uid 22. A ?uid passageway 24 is provided to 
allow ?uid 22 to be delivered to and removed from the internal 
cavity 18. The passageway 24 further includes a ?lter means 
26 and a pump means 28. The ?lter means 26 removes sub 
stantially particulates generated or introduced into the ?uid 
22 during operation of the exposure tool. The word “substan 
tially” used in this writing indicates a percentage of at least 
80%. 
The internal cavity 18 is further equipped with an inlet 30 

and an outlet 32 to facilitate the replenishment of new ?uid 
and the discharging of used ?uid, respectively. The ?uid 
containing wafer stage 12 further includes a cover means 34 
and a ?at lens element 36 having a ?at front surface 44 to seal 
?uid 22 from the atmospheric environment. A mirror means 
40 is attached on the sides 42 of the wafer stage 12 for the 
interferometric monitoring of the stage position. A wafer 
tilting means (not shown) may further be included in the 
?uid-containing wafer stage 12 to level the wafer. While 
structural details are not shown in the simpli?ed drawings of 
FIGS. 1A and 1B, the wafer stage can be moved in the 
longitudinal direction for focusing, and in the lateral direction 
for repeated exposures and/ or alignment to the mask. 

In the present invention apparatus 10 shown in FIGS. 1A 
and 1B, the ?uid 22 is circulated at a suf?cient speed through 
the gap 50 formed in-between the imaging lens 36 and the 
wafer 20 in order to carry away gas bubbles, to keep the ?uid 
22 homogeneous, and to maintain the temperature of the 
immersing ?uid 22. A temperature controlling means (not 
shown) is further provided for such purpose. Particulate con 
taminants are ?ltered out by the ?lter means 26 and are 
prevented from getting into the ?uid 22 within the internal 
cavity 18. Any particulate contaminants generated from 
within or accidentally induced from outside are removed by 
the ?lter means 26. A pump means 28 is used to supply the 
pressure to circulate the ?uid 22. 
As the immersion ?uid 22 inevitably absorbs light, it is 

desirable to keep the gap 50 between the front surface 44 of 
the lens 36 and the wafer 20 as small as possible in order to 
reduce unnecessary light absorption. For instance, it is desir 
able that gap 50 be kept at less than 5 mm, and preferably 
between 0.1 and 1 mm. 
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A second embodiment 60 of the present invention appara 
tus for immersion lithography is shown in FIG. 2 in a cross 
sectional view. In this second embodiment, a front lens ele 
ment 62 having a front surface 64 is utilized for achieving a 
very thin gap 50 maintained between the lens 62 and the wafer 
20. The other components in this second embodiment are 
substantially similar to that shown in the preferred embodi 
ment of FIG. 1B. 
A third embodiment 70 of the present invention apparatus 

for immersion lithography is shown in a simpli?ed form in 
FIG. 3 in a cross-sectional view. The cover means 34 allows 
an increase of the thickness of the ?uid 22 away from the lens 
surface in order to facilitate an improved ?uid ?ow through 
gap 50. It should be noted that the con?guration shown in 
FIG. 3 is that for a proximity printing apparatus wherein a 
photomask 66 is installed on the front surface 70 of mask 
holder 68. 

In a fourth embodiment 80 of the present invention appa 
ratus for immersion lithography, shown in FIG. 4 in a cross 
sectional view, the wafer 20 is not completely submerged in 
the ?uid 22. A ?uid retaining means 82 is utilized to keep the 
?uid 22 between the front surface 44 of the imaging lens 36 
and the top surface 38 of the wafer 20. 

The present invention novel apparatus and method for 
immersion lithography have therefore been amply described 
in the above description and in the appended drawings of 
FIGS. 1A-4. 

While the present invention has been described in an illus 
trative manner, it should be understood that the terminology 
used is intended to be in a nature of words of description 
rather than of limitation. 

Furthermore, while the present invention has been 
described in terms of one preferred and three alternate 
embodiments, it is to be appreciated that those skilled in the 
art will readily apply these teachings to other possible varia 
tions of the inventions. 

The embodiment of the invention in which an exclusive 
property or privilege is claimed are de?ned as follows. 
What is claimed is: 
[1. An apparatus for immersion lithography comprising: 
an imaging lens having a front surface; 
a wafer having a top surface to be exposed positioned 

spaced-apart and juxtaposed to said front surface of the 
imaging lens; 

?uid retaining means for holding a ?uid, said ?uid having 
a refractive index between about 1 .0 and about 2.0 ?lling 
a gap formed in-between said front surface of the imag 
ing lens and said top surface of the wafer; and 

cover means for said ?uid-retaining means to protect said 
?uid around said imaging lens from particulates 

[2. An apparatus for immersion lithography according to 
claim 1 further comprising a wafer holding means for holding 
said wafer in place.] 

[3. An apparatus for immersion lithography according to 
claim 1 further comprising a ?uid-retaining means for main 
taining said ?uid in said gap formed in-between said front 
surface of the imaging lens and said top surface of the wafer.] 

[4. An apparatus for immersion lithography according to 
claim 1 further comprising 

a wafer holding means for holding said wafer in place.] 
[5. An apparatus for immersion lithography according to 

claim 1, wherein said apparatus is a device selected from the 
group consisting of a scan-and-repeat mask aligner, a step 
and-repeat mask aligner and a proximity mask aligner.] 

[6. An apparatus for immersion lithography according to 
claim 3, wherein said ?uid-retaining means further comprises 
?uid circulating means for circulating said ?uid through the 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

6 
gap formed in-between said front surface of the imaging lens 
and said top surface of the wafer.] 

[7. An apparatus for immersion lithography according to 
claim 3, wherein said ?uid-retaining means further comprises 
a temperature controlling means for controlling a temperature 
of said ?uid.] 

[8. An apparatus for immersion lithography according to 
claim 3, wherein said ?uid-retaining means further comprises 
a ?uid-?lter means for substantially maintaining said ?uid 
particle-free] 

[9. An apparatus for immersion lithography according to 
claim 6, wherein said ?uid circulating means being a pump 

device.] 
[10. An apparatus for immersion lithography according to 

claim 1, wherein said ?uid-retaining means further com 
prises: 

a ?uid inlet for replenish ?uid in said ?uid-retaining 
means; and 

a ?uid outlet for discharging ?uid from said ?uid-retaining 

means.] 
[11. An apparatus for immersion lithography according to 

claim 2, wherein said wafer holding means being a vacuum 
means or a mechanical means 

[12. An apparatus for immersion lithography according to 
claim 2, wherein said wafer holding means further comprises 
wafer-tilting means 

[13. An apparatus for immersion lithography according to 
claim 1 further comprising mirror means for monitoring a 
position of said imaging lens and said wafer.] 

[14. A method for conducting immersion lithography com 
prising the steps of: 

providing an imaging lens having a front surface; 
positioning a wafer having a top surface to be exposed 

spaced-apart and juxtaposed to said front surface of the 
imaging lens; 

maintaining a ?uid having a refractive index between about 
1.0 and about 2.0 in a gap formed in-between said front 
surface of the imaging lens and said top surface of the 
wafer; and 

moving said imaging lens in a longitudinal direction for 
focusing.] 

[15. A method for conducting immersion lithography 
according to claim 14 further comprising the step of moving 
said wafer in a lateral direction for repeated exposures.] 

[16. A method for conducting immersion lithography 
according to claim 14 further comprising the step of control 
ling a temperature of said ?uid.] 

[17. A method for conducting immersion lithography 
according to claim 14 further comprising the step of submerg 
ing said wafer in the ?uid.] 

[18. A method for conducting immersion lithography so 
according to claim 14 further comprising the step of control 
ling a ?ow of said ?uid between said front surface of the 
imaging lens and said top surface of the wafer.] 

[19. A method for conducting immersion lithography 
according to claim 14 further comprising the step of ?ltering 
said ?uid to substantially remove all particles.] 

20. An apparatus for immersion lithography comprising: 
an imaging lens having afront surface; 
a moveable wafer stage means comprising a wafer holding 

means for holding a wafer in place, a?uid retaining 
meansfor retaining a?uid in the wafer stage means, a 
circulating means for circulating the ?uid within the 
moveable wafer stage means, and a temperature con 
trolling means for controlling the temperature of the 
?uid within the wafer stage means; 



US RE42,556 E 
7 

a wafer having a top surface to be exposed disposed upon 
the wafer holding means, the wafer top surface posi 
tioned apartfrom the imaging lensfront surface ofthe 
imaging lens therebyforming a gap ofless than 5 mm; 

the?uid?lling the gap; and 
cover meansfor said?uid retaining means to protect said 
?uid disposed around said imaging lens from particu 
lates. 

2]. An apparatusfor immersion lithography according to 
claim 20 wherein the cover means seal the ?uidfrom the 
atmospheric environment. 

22. An apparatusfor immersion lithography according to 
claim 20, further comprising tilting means for tilting and 
leveling the wafer. 

23. An apparatusfor immersion lithography according to 
claim 20, further comprising moving meansfor moving the 
wafer in a longitudinal direction for focusing and in the 
lateral direction for exposure of the wafer. 

24. An apparatusfor immersion lithography according to 
claim 20, wherein the wafer holding means comprises wafer 
tilting means. 

25. An apparatusfor immersion lithography according to 
claim 20further comprising a?uid retaining meansfor main 
taining the?uid in the gap between thefront surface ofthe 
imaging lens and the top surface of the wafer when the wafer 
is not completely submerged in the ?uid. 

26. An apparatusfor immersion lithography according to 
claim 20, wherein the apparatus is a device selected from the 
group consisting of a scan-and-repeat mask aligner and a 
step-and-repeat mask aligner. 

27. An apparatusfor immersion lithography according to 
claim 20, further comprising a ?uid-?lter means for ?ltering 
the ?uid. 

28. An apparatusfor emmersion lithography according to 
claim 20, further comprising: 
a?uid inletfor replenishing?uid in the moveable wafer 

stage; and 
a?uid outletfor discharging?uidfrom the moveable wafer 

stage. 
29. An apparatusfor immersion lithography according to 

claim 20further comprising mirror meansfor monitoring a 
position ofthe imaging lens and the wafer. 

30. An apparatusfor immersion lithography comprising: 
an imaging lens having afront surface; 
a wafer having a top surface to be exposed the wafer top 

surface positioned apart from the imaging lens front 
surface forming a gap; 

a movable wafer stage means comprising a wafer holding 
meansfor holding the wafer in place, a?uid retaining 
meansfor retaining a?uid in the wafer stage means, a 
circulating means for circulating the ?uid within the 
moveable wafer stage means, a temperature controlling 
meansfor controlling the temperature ofthe?uid within 
the wafer stage means, and a?uid?lter meansfor?lter 
ing the?uid within the wafer stage means; 

a?uid having a refractive index between about 1.0 and 
about 2. 0?lling the gap; and 

cover meansfor said?uid retaining means to protect the 
?uid around the imaging lensfrom particulates. 

3]. An apparatusfor immersion lithography according to 
claim 30, wherein the gap is 5 mm or less. 

32. A methodfor conducting immersion lithography com 
prising the steps of' 

providing an imaging lens having afront surface; 
providing a moveable wafer stage means comprising a 

wafer holding meansfor holding the wafer in place, a 
?uid retaining meansfor retaining a?uid in the wafer 
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stage means, a circulating means for circulating the 
?uid within the moveable wafer stage means, a tempera 
ture controlling means for controlling the temperature of 
the?uid within the wafer stage means, and a?uid?lter 
means for ?ltering the ?uid within the wafer stage 
means; 

positioning a wafer on the wafer holding means, the wafer 
having a top surface to be exposed, the wafer top surface 
positioned apart from the imaging lens front surface 
forming a gap therebetween; 

maintaining a?uid within the moveable wafer stage means 
having a refractive index between about 1.0 and about 
2.0 in the gap, wherein the gap is less than 5 mm; and 

moving the imaging lens in a longitudinal direction for 
focusing. 

33. A method for conducting immersion lithography 
according to claim 32further comprising the step ofmoving 
the wafer in a lateral direction for repeated exposures. 

34. A method for conducting immersion lithography 
according to claim 32 further comprising the step ofcom 
pletely submerging the wafer in the ?uid. 

35. A method for conducting immersion lithography 
according to claim 3 2 further comprising the step of inducing 
the ?uid to ?ow through the gap. 

36. An apparatus for immersion lithography, comprising: 
a lens having a front surface; 
a moveable wafer stagefor supporting a wafer at a gap of 

less than 5 mm from the lens front surface, the moveable 
wafer stage formed to contain a ?uid disposed within the 
gap, the moveable wafer stage having recirculation 
means for recirculating the ?uid within the moveable 
wafer stage and having temperature control means for 
maintaining the temperature ofthe?uid within the mov 
able wafer stage; and 

the movable wafer stage further comprising cover means to 
protect the?uid around the imaging lensfrom particu 
lates. 

37. An apparatusfor immersion lithography according to 
claim 3 6, the moveable wafer stage further comprising: 
?uid retaining meansfor maintaining the?uid in the gap 

between thefront surface ofthe imaging lens and the top 
surface of the wafer when the wafer is not completely 
submerged in the ?uid. 

38. An apparatusfor immersion lithography according to 
claim 3 6, the moveable wafer stage further comprising 
vacuum means for securely holding the supported wafer. 

39. An apparatusfor immersion lithography according to 
claim 36, wherein the moveable wafer stage is operable to 
move longitudinallyforfocusing. 

40. An apparatusfor immersion lithography according to 
claim 3 6, wherein the apparatus is a device selected from the 
group consisting of a scan-and-repeat mask aligner, a step 
and-repeat mask aligner, and a proximity mask aligner. 

4]. An apparatus for immersion lithography, comprising: 
an imaging lens having afront surface; 
a wafer having a top surface to be exposed, the wafer top 

surface positioned apart from the imaging lens front 
surface ofthe imaging lens therebyforming a gap ofless 
than 5 mm; 

a?uid retaining meansfor maintaining the?uid in the gap 
between thefront surface ofthe imaging lens and the top 
surface of the wafer when the wafer is not completely 
submerged in the ?uid; and 

cover means for said ?uid retaining means to protect the 
?uid around the imaging lensfrom particulates. 
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42. An apparatusfor immersion lithography, comprising: 
a lens having a front surface; 
a stagefor supporting a wafer at a gap ofless than 5 mm 
from the lens front surface, the stage formed to contain a 
?uid disposed within the gap; 

?uid retaining meansfor maintaining the?uid in the gap 
between thefront surface ofthe imaging lens and the top 
surface ofthe wafer when the wafer is not completely 
submerged in the ?uid; and 

cover meansfor said?uid retaining means to protect the 
?uid around the imaging lensfrom particulates. 

43. A methodfor conducting immersion lithography com 
prising the steps of' 

providing an imaging lens having afront surface; 
positioning a wafer having a top surface to be exposed 

spaced-apart and juxtaposed to said front surface of the 
imaging lens; 

maintaining a ?uid having a refractive index between 
about 1.0 and about 2.0 in a gapformed in-between said 
front surface ofthe imaging lens and said top surface of 
the wafer; and 

10 
moving said imaging lens in a longitudinal direction for 
focusing. 

44. A method for conducting immersion lithography 
according to claim 43further comprising the step ofmoving 
said wafer in a lateral direction for repeated exposures. 

45. A method for conducting immersion lithography 
according to claim 43further comprising the step ofcontrol 
ling a temperature ofsaid?uid. 

46. A method for conducting immersion lithography 
according to claim 43 further comprising the step of submerg 
ing said wafer in the?uid. 

47. A method for conducting immersion lithography 
according to claim 43further comprising the step ofcontrol 
ling a?ow ofsaid?uid between saidfront surface of the 
imaging lens and said top surface ofthe wafer. 

48. A method for conducting immersion lithography 
according to claim 43further comprising the step of?ltering 
said?uid to substantially remove allparticles. 
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