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The gap between abstraction levels in analog design is 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 in Verilog-AMS. To demonstrate the

application of iVAMS, 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

Conclusion

A fully-differential OP-AMP:

• 90 nm CMOS process, 1-V supply

• 16 design variables (Ls and Ws, bias

current...)

•Artificial neural networks (500 samples)

• 2000-sample verification set
A metaheuristic firefly algorithm is

employed to generate the Pareto front:

iVAMS:

• is a circuit-level modeling framework.

• creates efficient models that bridge

different abstraction levels of AMS designs

• is compatible with optimization algorithms

Future research includes yield-estimation

iVAMS Concept iVAMS Generation

Metamodel AccuracyCase Study Circuit: OP-AMP Block-Level Optimization

mailto:saraju.mohanty@unt.edu

