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Abstract A critical pattern selection method for full-chip source and mask optimization based on depth-first search
is proposed. The growth factor and projection boundary of mask spectra are used to describe the diffraction
spectrum characteristics. The critical pattern selection method based on depth-first search is designed to realize the
critical pattern selection for full-chip source and mask optimization, so as to obtain all critical pattern groups.
Compared to existing methods of the same kind, the proposed method can obtain all critical pattern groups covering

all frequency groups. Tachyon Tflex, one of the state-of-the-art commercial computational lithography software
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from Netherlands ASML company, is used to simulate and verify the proposed method. The results show that the

process window obtained by the proposed method is better than that of the Tachyon Tflex method. The proposed

method shows better results of selected critical patterns than the reported methods.
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Fig. 1 Schematic diagram of frequency extraction
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Table 2 Comparison of key indicators under

10 % CD deviation and 5% EL variation

Critical pattern DOF /nm  MEEF ILS
Group A 130. 94 2.09 23.24
Group B 131.32 2.17 22.96

Tachyon Tflex 128. 94 2.09 23.28
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Table 3 Comparison of key indicators under 5% EL and
10 % CD deviation (graph periodicity is not considered)

Critical pattern DOF /nm  MEEF LS
Bl 130. 36 2.11 23.21

B2 133.3 2. 14 23.23

B3 128. 34 2.10 23.21

B4 129.58 2.16 23.42

B5 134.76 2.11 23.16

B6 134.16 2.11 23.23

B7 133.98 2.10 23.22

B8 133.16 2.11 23.13

Pattern obtained by
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