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Introduction

m Deep sub-micron lithograph has almost
reached physical limit of optics.

m [0 achieve better image quality, various
resolution enhancement techniques are used by
VLSI industries, such as OPC, PSM and
Immersion lithography.

= Although PSM shows great potential in

resolution enhancement, a layout must
compliant to the phase assignment constraint.
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Problem formulation

m Candidate removal set problem:

Given an n-layer layout, this problem asks for
finding a candidate removal set and a
corresponding feasible wire spreading solution
such that the guaranteed reduce in number of
odd faces Is maximized and the induced
deviation Is minimized.
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MILP approach

= Objective:
Maximize:
5 *reduced num. of odd face — induced deviation

= Subject to:

Die region constraint

Fixed pin constraint
Connection constraint

Vertical order constraint
Minimum spacing constraint
Maximum movement constraint
Graph simplicity constraint

~Ner s N
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Experimental results

m Our algorithm was implemented in C++ and
run on an Intel 1.6GHz Linux machine. We
use CPLEX to solve the MILP problems. The
following table shows the number of nodes,
edges and odd face of the four benchmarks
which are used to test our algorithm.
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Experimental results
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Conclusion

1. We present an MILP-based wire spreading _
algorithm to solve the phase conflict problem with
minimum perturbation on layout.

2. Instead of predefined edge weight our algorithm
use the exact deviation as cost, which Is different
from the previous work.

3. The experiment results show that less than 2% of
odd face are left in the modified layout without
Increasing the die size.

4. The flexible MILP model allows integrating with a
variety of practical issues, such as the length of
critical path.
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