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Introduction Objective Bound to Clause Evaluation on Large Benchmarks

Consider the constraint o5x + 2y + 4z < 5. Table 2. Layout decomposition results on ISPD19 benchmarks. “RT” indicates

= Multiple Patterning is used to enhance mask printability. P G e fmelim t 3600
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= Layout decomposition assigns layouts onto different masks. 1
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= A new SAT-based exact algorithm for layout decomposition.
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= A new approximation method based on bilevel reformulation. Cost  RT(s) | Cost RT(s) = Cost RT(s) = Cost RTI(s)
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" Our approximation algorithm is enabled.

= Construct a Binary Decision Diagram. Runtime Improvement of SAT-based Decomposer

Layout decomposition can be formulated as graph coloring. = Extract all paths to false.

= The scale of SAT problems remains controllable as original ILP

1 1 .
= x — vy — false derives a clause —x V —y. . = .
constraints are all cadinality constraints.
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= Optimality is easier to prove.

= Approximation Algorithms: Semidefinite Programming [5], Linear Bilevel Reformulation
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= Boolean nature of decision variables in ILP formulation = Vgﬂﬁiiﬁfgsﬂ Eg
Boolean satisfiability = Faster convergence. I e & % 7
= Conflict optimization and stitch minimization are two problems _ _ _
nested with each other = Bilevel Reformulation = Tighter Approximation Algorithm 5L _
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= Conflict Minimization without considering stitch cost. L Vertex
Overall Flow = Stitch Minimization with fixed conflict variables.
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Evaluation of Our Exact Algorithm
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= The SAT-based exact algorithm can achieve faster convergence

\ / Table 1. Results on ISCAS benchmarks. “RT” indicates runtime. , , , .
SAT olve f than ILP without losing optimality.
At o) ) < [ Circuit ILP [3] SDP [5] EC (2] Ours = Layout decomposition can be seen as a bilevel optimization
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but converges faster.
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