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Design of Chaotic Systems with CMOS Integrated Circuits 
 



Abstract: Chaos generators have been implemented with different kinds of commercially available analog and digital 

circuitry. From their mathematical model, they can be optimized by varying the coefficients and/or nonlinear function 
parameters by applying evolutionary algorithms. From their electronic implementations, complementary metal-oxide-
semiconductor (CMOS) integrated circuit technology can be used to design the nonlinear functions and the whole system. 
This is a challenge because a small variation in the parameters of the integrated circuit may lead to lost chaotic behavior. 
That way, process, voltage and temperature (PVT) variations must be performed to guarantee chaotic regime. In addition, 
the integrated circuit blocks can also be optimized to accomplish the required values imposed by the ideal mathematical 
models. This talk details the design and fabrication of integrated chaotic oscillators by using floating gate MOS transistors 
and programmable operational transconductance amplifiers to tune the coefficient values of the mathematical models. 
Experimental results will be shown to generate from 2 to 7-scrolls and their synchronization in a master-slave topology 
suitable for chaotic secure communication systems. 
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