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Layout of analog circuits is a complex task
that heavily relies on human expertise

Placing components (floorplanning) and
connecting them (routing) requires weeks
of interactions among engineers

Past methods based on metaheuristics [1]
lack of experience reuse

Can learning-based do better? 
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Fig. 2: RL floorplan and OARSMT global routing

Reinforcement Learning (RL) [2]

Agent decides circuit blocks location

Optimizes for minimum area occupation
and proxy wirelength (HPWL)

Accounts for topological constraints
satisfaction (symmetry, alignment)

Can be used alone or combined with
Simulated Annealing (SA), Relational
Graph Neural Networks (R-GCN)

Obstacle Avoiding Steiner Trees (OARSMT)

Minimum wirelength

Obstacle avoidance guarantee 

Full compliance with ANAGEN [3]

Cost-wise, learning-based approaches outperform SA
Layout runtime is reduced by 67.3% vs manual approach on average
Pipeline is applicable to diverse circuit types and topologies

Fig. 3: Resulting layout in Virtuoso

What we understood
RL based floorplanning algorithms can
optimally handle topological constraints
Leverage of past experience and R-GCN
provides strong transfer capabilities
OARSMT effectiveness in outlining
routing guides for ANAGEN router 

What we are seeking
Feedback from noise and parasitics
Performance related metrics

Fig. 1: Runtime and floorplan cost comparison of metaheuristic vs proposed approaches
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