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Abstract:

In this thesis, an analysis of the noise power, and linear settling time for three stage OTAs is
firstly introduced, and then OTAs are designed based on this analysis. In the following, three-
stage OTAs with RNMC and DFCFC compensation schemes are designed using multi-
objective genetic algorithm. Genetic algorithm flexibility and usability to design OTAs are
demonstrated in this research. Furthermore, a complete and accurate analysis of noise power
of each stage in OTAs is performed. Eventually, it is shown that the proposed method to design
three-stage OTAs with DFCFC compensation technique is applicable to any OTA with a
similar transfer function. Also, a conclusion has been made that two-stage OTA with cascode
compensation structure has similar transfer function to DFCFC. For this aim, a two-stage OTA
with cascode compensation structure is designed. In all designs, linear and non-linear settling
times, noise, area and power consumption are evaluated because they are important for SC
circuits. Optimum value of circuit parameters are achieved by optimization methods.

One of the most problems of three-stage OTAs is small slew rate which limits the settling
time. To resolve this problem, a class AB OTA is used at the input of NMC OTA which
improves the slew rate of the first stage, and hence, the OTA overall slew rate. By comparing
slew rate of proposed class AB with class A, 191% slew rate is improved.

The optimization problem is solved using MATLAB global optimization toolbox and
circuit level simulation results are provided using a 90 nm CMOS technology.

Keywords: Multi stage Operational amplifiers, frequency compensation, settling time,
slew rate, noise power, optimization, switched capacitor circuits
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