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The increasing complexity of modern electronic devices driven by

consumer demand and technological advancements presents

significant challenges for designers. Reduced feature sizes and

increased capabilities lead to more complex designs as more

subcircuit systems are packed into a single chip. Traditional

synthesis methods which involve CAD tools for accurate

simulation are computationally time expensive and even become

infeasible especially in designs using 65nm technology and beyond

due to increased design factors and the exponentially increasing

design space. Current design methods aim to explore techniques

that produce optimal designs while reducing the design effort of

designers. Metamodeling techniques have been used in this light to

reduce the cost of manual iterative circuit sizing during synthesis.

Existing metamodeling techniques however are unable to capture

the effects of process variation which are dominant in deep

nanometer regions. This work explores Kriging techniques for fast

and accurate design optimization of nanoscale analog circuits. An

illustration with a 180nm PLL design shows a reduction in power

dissipation by 79% while reducing simulation time by about 25x.

• Kriging techniques take into account the correlation effects

between design parameters and can thus better capture the

effects of process variation during the design process.

• Kriging weighting calculations are potentially time consuming

for high dimensional designs.

Conclusion

• A novel metamodeling design flow

methodology combining Kriging and Artificial

Neural Networks to create process aware

metamodels is presented.

• The proposed technique shows improved

process awareness over conventional ANN

models and achieves power consumption

improvement of 79% and Monte Carlo analysis

time speed up of 25x over Kriging models.

• Future work will explore techniques for

increasing nominal accuracy.
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Metamodel Accuracy and Comparison

• The design process of a Phase Locked Loop

(PLL) is used to illustrate the efficiency of the

proposed technique.

• The design objective was to minimize power

dissipation using locking time as a constraint.

• The physical design of the PLL was

implemented using 180nm technology.

• The parasitic netlist is extracted and

parameterized for 21 design variables.

• ANN techniques produce accurate models but do not model

process variation effects.

• The proposed technique combines Kriging and ANN by using

intermediate sample (bootstrapped) data points to train the

ANN model.
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