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Pattern Generation Challenges
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Feature Sensitivity. Let | = [/ h ... [] be
the output of the layer associated with the latent
vector space. The sensitivity s; of a latent vector

where 0 < a; < 1, Vi are combination coefficients
» 7nm EUV metal layer unidirectional on-track shapes. and satisfy > . aj = 1.
» Pitch, denoted as p, measures the distance between two adjacent tracks that contain shapes.

» T27T, denoted as t, measures the line-end-to-line-end distance between two adjacent shapes in a track.
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» Sample results

» Wire length | and width w measure the shape size along and against the design track. | L ) L R — node /; is defined as the probability of
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complexity of a layout pattern as follows. X Xg = dy. yo=d
max — X0 = dx;¥Ymax — Y0 = dy.

Understanding Features in TCAE

» Pattern Complexity. The complexity of a pattern in x and y directions (denoted as cx and ¢y ) are defined as the
number of scan lines subtracted by one along x-axis and y-axis, respectively.

We also introduce the concept of pattern diversity (denoted as H) to measure how are the pattern complexities distributed
in a given library. A larger H implies the library contains patterns that are more evenly distributed, as in the following

definition. : _
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» Pattern Diversity. The diversity of a pattern library is given by the Shannon Entropy of the pattern complexity e —
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Given a set of layout design rules, the objective of pattern generation is to generate a pattern library such that the

pattern diversity and the number of unique DRC-clean patterns in the library is maximized. Comparison with State-of-the-Art

Perturbation with Gaussian exhibits greatest pattern
generation power with around 30% generated patterns
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» Scan line-based representation, naturally supports easy computation of pattern complexity. o ¢ <P Nea
» Lossless feature representation. Conclusion

» Easily feed into convolutional neural networks.
» Address the pattern library requirements in DFM flows/researches under advanced technology nodes.

Problem Simplification » Propose a TCAE framework that can capture layout design rule characteristics.

> Legal topology generation » We show auto-learned features contribute to layout space locally or globally.
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