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4xNA: 0.25-0.625
o: Programmable
Nav: Full-mask xy
Speed: 5-10 series/hr
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Coherence Control: Pupil Fill Patterns

filling the illuminator
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Coherence Control: Pupil Fill Patterns
0.5-NA 0.8-0 8° CRA
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Coherence Control: Pupil Fill Patterns




Coherence Control: Pupil Fill Patterns
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Coherence Control: Pupil Fill Patterns
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Coherence Control: Pupil Fill Patterns
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Coherence Control: Pupil Fill Patterns
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Coherence Control: Pupil Fill Patterns
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Coherence Control: Pupil Fill Patterns
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Coherence Control: Pupil Fill Patterns
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Coherence Control: Pupil Fill Patterns
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Coherence Control: Pupil Fill Patterns

0.5-NA 0.2-0.8-0c 8° CRA
ANNULAR




Coherence Control: Pupil Fill Patterns
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Coherence Control: Pupil Fill Patterns
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Coherence Control: Pupil Fill Patterns
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Coherence Control: Pupil Fill Patterns
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Coherence Control: Pupil Fill Patterns

0.5-NA 0.8-0 8° CRA
CROSSPOLE (22.5° arc)




Coherence Control: Pupil Fill Patterns
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Coherence Control: Pupil Fill Patterns
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CROSSPOLE (45° arc)




Coherence Control: Pupil Fill Patterns
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Coherence Control: Pupil Fill Patterns
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Coherence Control: Pupil Fill Patterns

0.5-NA 0.4-0.8-c 8° CRA
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Coherence Control: Pupil Fill Patterns
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X MONOPOLE




Coherence Control: Pupil Fill Patterns

0.5-NA 0.5-c 8° CRA
X MONOPOLE




Coherence Control: Pupil Fill Patterns

0.5-NA 0.5-c 8° CRA
45° MONOPOLE




High NA
for high spatial resolution
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Pupil-fill affects imaging
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Pupil-fill affects imaging
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Pupil-fill affects imaging
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Pupil-fill affects imaging
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Pupil-fill affects imaging
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Pupil-fill affects imaging
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Pupil-fill affects imaging
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Pupil-fill affects imaging
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Pupil-fill affects imaging
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Pupil-fill affects imaging

SHARP



Pupil-fill affects imaging

g 3

<

SHARP



Pupil-fill affects imaging
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Pupil-fill affects imaging

SHARP



Pupil-fill affects imaging

SHARP



Coherence affects imaging
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Coherence affects imaging
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Contrast vs. (z, o) *See Mochi, et al.
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SHARP 110-nm CD, 0.25 4xNA pupil



Contrast vs. (z, o) *See Mochi, et al.
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Native defect, illumination studies
Gremlin3, Defect 1439, 200 Nm hp
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Native defect, illumination studies
Gremlin3, Defect 3200, 110 nm hp
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Native defect, illumination studies
Gremlin3, Defect 3200, 110 Nnm hp
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Native phase and amplitude defects

- phase amplitude

I
il
ﬂ;

<+ 2.0 ym —p

72)
~
o
&
<
>
S
o
S




Substrate roughness experiments




Substrate roughness experiments
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Substrate roughness experiments
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Substrate roughness experiments
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Substrate roughness experiments
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Substrate roughness experiments
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Substrate roughness experiments
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Substrate roughness experiments

LWR through focus (mask units) LWR through focus (mask units)
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SHARP was created by LBNL’s Center for X-Ray Optics
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