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CAD Software for Levenson Type Phase-Shifter Placement
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Levenson type phase-shifting mask technology is considered to be a key technology for fabricating DRAMSs of 1 Gbit and
beyond. For practical use of this technology, automatic phase-shifter placement is essential.

Toshiba has developed methods of shifter placement which correspond to the characteristics of the layout and its design
method. For memory core circuits with repetitive patterns, we have developed an interactive shifter placement system which
supports designers by automatic shifter placement and by detecting phase conflicts. For logic layouts with random patterns,
on the other hand, we have developed a compaction method. The compaction method ensures that no conflicts occur during

the design, and we have confirmed the shrinkage of the mask area using this method.
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Principle of Levenson type phase-shifting mask
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Two metheds of phase-shifter placement and their characteristics
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Phase assignment and graph representing adjacent relationships of
patterns
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Conversion of symbolic layout to mask layout using compactor
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Layout of microcomputer chip design using compaction method
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