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Abstract

The gap between abstraction levels in analog design iIs a
major obstacle for advancing analog and mixed-signal
design automation. Intelligent surrogate models for low-
level analog building blocks are needed to bridge
behavioral and transistor-level simulations. Parameterized
behavioral models in Verilog-AMS based on the artificial
neural network (ANN) metamodels are constructed for
efficient system-level design exploration. To the best of
the authors’ knowledge this Is the first paper to Integrate
ANN models Iin Verilog-AMS. To demonstrate the
application of 1IVAMS, a biologically-inspired “firefly
optimization algorithm™ Is applied to an OP-AMP design.
The optimization process Is sped up by 5580X due to the
use of IVAMS with negligible loss in accuracy.

IVAMS aims at closing the gap between behavioral-
and transistor-level Analog/Mixed-Signal (AMS)

design exploration

Case Study Circuit: OP-AMP Metamodel Accuracy
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Meta-macromodel
in Verilog-AMS

A metaheuristic firefly algorithm Is
employed to generate the Pareto front:

IVAMS:
* Is a circult-level modeling framework.

12  creates efficient models that bridge
11 <« 1 different abstraction levels of AMS designs
1ok X Y w1 e is compatible with optimization algorithms
9k v Y 1 Future research includes yield-estimation
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Optimization # 1 2 3
E i NN, K=50,t =5000 | > Model Type NN NN SP
NN, K=20.t =500 Number of Pareto Points, K 50 20 20
4r SP. K=20.t =500 | Number of Iterations, t,,.. | 5000 | 500 500
3r Selected optiggfdesign ] Runtime 0.57h | 84.63s | 131.18 h
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