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(7] oc Op DOF(um) (7] Oc Op DOF(um) 6 Oc Op DOF(um)

0.10 0.000 0.10 0.000 0.10 0.000

0.60 0.15 0.000 0.60 0.15 0.000 0.60 0.15 0.000

0.20 0.000 0.20 0.000 0.20 0.000

0.10 0.000 0.10 0.223 0.10 0.000

0.65 0.15 0.000 0.65 0.15 0.000 0.65 0.15 0.000

0.20 0.000 0.20 0.000 0.20 0.000

0.10 0.000 0.10 0.277 0.10 0.288

30 0.70 0.15 0.000 45 0.70 0.15 0.201 60 0.70 0.15 0.000

020 0.000 0.20 0.000 0.20 0.000

0.10 0.000 0.10 0.343 0.10 0.448

0.75 0.15 0.000 0.75 0.15 0.274 0.75 0.15 0.245

0.20 0.000 0.20 0.152 0.20 0.000

0.10 0.000 0.10 0.435 0.10 0.744

0.80 0.15 0.052 0.80 0.15 0.350 0.80 0.15 0.404

0.20 0.106 0.20 0.269 0.20 0.225

(a) 98 w2z

0.10 0.000 0.10 0.227 0.10 0.238

0.60 0.15 0.000 0.60 0.15 0.163 0.60 0.15 0.200

0.20 0.000 0.20 0.004 0.20 0.122

0.10 0.000 0.10 0.289 0.10 0.294

0.65 0.15 0.000 0.65 0.15 0.237 0.65 0.15 0237

0.20 0.000 0.20 0.183 0.20 0.230

0.10 0.000 0.10 0.333 0.10 0.344

30 0.70 0.15 0.000 45 0.70 0.15 0.303 60 0.70 0.15 0.308

0.20 0.000 0.20 0.252 0.20 0.281

0.10 0.000 0.10 0.411 0.10 0.467

0.75 0.15 0.000 0.75 0.15 0.348 0.75 0.15 0.388

0.20 0.000 0.20 0315 0.20 0.327

0.10 0.000 0.10 0.522 0.10 0.726

0.80 0.15 0.005 0.80 0.15 0.428 0.80 0.15 0.477

020 0.068 0.20 0.382 0.20 0.393
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The study on the effects of off-axis illumination for
enhancing the pattern resolution and depth of focus

Jungbo Park and Sungmuk Lee
Department of Physics Education, Seoul National University, Seoul 151-742, Korea
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In this paper, we have studied on the effects of annular and quadrupole illuminations by changing their conditions for enhancing
the pattern resolution and depth of focus (DOF) in the optical lithography system using KrF Eximer laser (0.248 pm) and 0.65
NA. As a result, it is revealed that each illumination condition to optimize the resolution and the DOF for the mask containing the
assistance pattern is different under the annular illumination. And in case of quadrupole illumination, we could ascertain that the
resolution and the DOF would be enhanced through changing the arrangement of each pole from the conventional X type (45

degrees) to some proper type according to the main pattern direction.
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