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ABSTRACT

In order to obtain moderate chip area, high output power, and high power efficiency

simultaneously, nonlinear Class-E power amplifier should be the best choice. Cascode

Class-E PA provides better power-added efficiency (PAE) than any other topologies such as

differential, common-gate, or common-source. Although Class-E power amplifiers have high

power-added efficiency (PAE), poor harmonic suppression would make the whole

communication system with nonlinear power amplifier be out of transmission specification.
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To conquer the drawback of nonlinear power amplifier, the harmonic suppression technique

has been employed. Without greatly increasing the elements of loading network, the 2nd and

3rd order harmonics have been more effectively suppressed than those of conventional loading

network. A chip implemented in 0.13- m shows a 2.39-2.69 GHz bandwidth with PAE higher

than 49%. The implemented Class-E PA provides a 24.66 dBm maximum output power and

64% maximum PAE. With harmonic suppression technique, are 75.8dBc and 59dBc of the 2nd

and 3rd harmonics suppression are simulated respectively. Moreover, a large signal and

power-related behavioral model is presented in this thesis. With this behavioral model, the

simulation time of large-signal S-parameter of the implemented circuit can be reduced to

about 1/23,640 and variances of input and output impedance are (1.097 j 1.297) and (10.469

j 22.371), respectively.


