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Aggressive scaling of technology allows for the possibility of

more system components to be integrated on a single chip. The

design of such systems however constitutes a significant

challenge, with increasing numbers of parameters making

efficient exploration of the design space a burden. A prominent

issue in designs deep in the nanometer range is including the

effects of process variation. Conventional synthesis methods use

computationally expensive SPICE simulations. Metamodeling

techniques abstract the expensive simulation times by providing

fast access to the design space with an approximation of the

transistor-level response of the circuit. Current metamodeling

techniques are however unable to model the effects of process

correlations. Kriging based techniques use effective weighting

that utilizes the correlation between parameters and can be

modeled to capture process variation. This work explores Kriging

for the fast and accurate design optimization of nanoscale

AMSSoCs. An illustration with a 180nm PLL designs 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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