
Charge Pump Circuit Optimisation

Charge Pump circuits or “switched capacitor DC converters are a common circuit used in semiconductors to 
provide different voltage ranges, perhaps where sensors are interfaced to or for low power / sleep modes of 
operation

Performance measures for switched capacitor circuits might be the power efficiency, duty cycle of the 
switches and the area of the circuit

Variables of the circuit could be the clock frequency, transistor size and capacitor size

MOTIVATEDs multi objective automated optimisation can easily be used to determine a range of optimal 
solutions from which the engineer can select the optimum solution



Switched Capacitor – DC converter

Example circuit and netlist with parameterised components for use in MOTIVATED



Switched Capacitor Test Circuit

A Test harness to drive the SC circuit and “measure” the output 

which MOTIVATED uses as objectives

MOTIVATED can accept hierarchical designs so multiple test 

benches, and circuits, can be used in the optimisation process
“Genes” / parameter file



Setting MOTIVATEDs Inputs/Objectives through the GUI

• Inputs shows the files 

which have the models or 

information and those that 

are to be simulated

• Objectives show what 

MOTIVATED will optimise 

and whether to maximise, 

minimise or have 

constrained



• As the Optimiser progresses, the results of each “objective” are put in a table and marked against a 

reference (initial / typical performance) – green highlights an improvement

• As the number of generations increases, the optimiser selects the “fittest” out of the population to 

move on to the next generation

• Once all generations are complete, the table displays the resultant best objectives of the final 

generation

MOTIVATED GUI – Optimisation process results



MOTIVATED GUI – Optimisation process results

• The results can also be displayed 

during, and at the end of the 

optimisation as a plot of one 

objective against another, 

effectively a pareto curve.

• Each point on the curve 

represents a fully optimised 

solution where each objective is 

at it’s maximum and can only be 

improved at the detriment of a 

different objective.

• This allows the engineer to select 

the best solution and trade off of 

all objectives simply

• In this plot of circuit area vs 

power efficacy, the optimum 

would be a solution toward the 

bottom right


