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Folded Cascode Operational Amplifiers Based on the
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(Department of Integrated Circuits, Xidian University, Xi’an, Shaanxi 710126, China)

Abstract: With the advancement of integrated circuit manufacturing technology, analog integrated circuit design fac-
es the challenge of trade-offs between performance metrics such as power consumption and gain. Traditional design meth-
ods, reliant on approximate equations and iterative refinement, are inefficient. This paper presents an artificial intelligence
algorithm-based multi-objective design strategy for the design of a single-stage fully differential folded cascode operational
amplifier. This method employs a neural network model to characterize the mapping relationship between design parame-
ters and eight performance metrics, and sets the target performance for the operational amplifier to achieve through fitness
functions and constraint conditions, then utilizes particle swarm optimization (PSO) algorithm to search for the optimal fit-
ness. Experimental results show that multiple metrics exceed design targets, with a maximum voltage gain of 65 dB and a
phase margin of 74°. Using this method, we can quickly and accurately obtain operational amplifier parameters that meet de-
sign specifications. Compared to manual calculations, this method reduces the running time to merely 906 seconds, signifi-
cantly improving the design efficiency. It can be applied to more large-scale circuit designs in the future.
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