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< Introduction
=
<
Gy +¢ Currently, 6 degree oblique incidence is main stream, but 5 degree incident angle is also studied for 0.25 NA in EUVL.
IQ +¢ Incident angles larger than 6 degree are also considered for larger NA. This incident angle will affect many things, eventually to the line width.
(S
++ The shadow effect in the EUVL mask is an important factor that decreases the contrast of the aerial image and causes a directional problem, thus it will make line width variation.
[y +¢ The off-axis illumination (OAI) will be used with conventional on-axis illumination to make much smaller patterns.
§ ++ This OAI will split the main beam and change the incident angle.
,.§ ¢ We focused on influence of incident angle change due to illumination type for the 22 nm & 16 nm node line and space (L/S) patterns.
kE +* We checked the influence of incident angel variation caused by different pole position of various illuminations. And, the influence of OAI was studied by checking horizontal-vertical (H-V) CD difference.
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Conclusions
r ™y

+¢* The influence of the incident angle of EUV lithography for 22 nm and 16 nm node is studied.

¢ The oblique incidence to the EUV mask causes shadow effect and this will make H-V bias.

+ In order to make 1:1 line and space pattern, off-axis illumination might be needed.

+¢ This added incident angle to the oblique incident to the reflective EUV mask might cause another

EUYV process problem.

+* We found that if the incident angle increased with higher ¢ of the off-axis illumination, the aerial

image went worse.

«» The CD difference between the horizontal and the vertical pattern is also dependent on the ¢ even

though it is small.

+¢ This makes more complex optical proximity correction in EUV.

++ More study is needed to know the incident angle dependent CD control in EUV.
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