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Abstract
• Design optimization methodologies for
AMS-SoCs with analog, digital and
mixed-signal portions have not received
significant attention due to their high
complexity.
• Optimization and simulation make the
design cycle longer.
• This paper presents a new approach to
reduced design optimization time with
use of metamodels.
• Metamodels allow fast design space
exploration and reduce the design cycle
time.
• Three different optimization algorithms
are compared: Exhaustive search, Tabu
search, and Simulated Annealing. The
algorithms are analysed to determine
their stability for metamodeling-based
optimization and are compared to
simulation
based
optimization
approaches.
• It is observed that the metamodel based
simulated
annealing
optimization
achieved ~9000x speed-up over the
actual circuit based optimization.

Exhaustive Search

Comparison Results

The optimization flow above is altered to
include the metamodel. The section with
dashed line is replaced by:

Tabu Search

Introduction
A metamodel is a mathematical formula
that represents the circuit’s behavior
within a given range of parameters and is
derived from sampling points.
The metamodel considered has the form:
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Where y is the response being modeled
(e.g. frequency), x = [Wn,Wp] is the
vector of variables and aij are the
coefficients. The multinomial regression
is determined for k=4.
A metamodel is created on a full RCLK
(resistance, capacitance, self and mutual
inductance) parasitic extracted netlist, for
each figure of merit.
This study is attempting to answer two
main questions for mixed signal circuits:
•How fast can design space exploration
be performed?
•How fast can layout generation and
optimization be performed?

The Proposed Methodology
for Metamodeling Optimization
The flowchart presents our parasitic
aware
accurate
physical
design
optimization flow.
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Case Study Circuit
The proposed approach has been used on
a ring oscillator (RO) designed in 45 nm
technology. The figure below shows the
physical layout of the test circuit.

Simulated Annealing

The RO has been characterized for
frequency, power and power frequency
ratio (PRF) with width of PMOS and
NMOS (Wn and Wp) as design variables.

