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Abstract 

Semiconductor Power Amplifiers are key components in radio frequency and microwave 

transmitter systems. They have received a great deal of attention and development effort over 

the last decades and are still a hot topic in the research area. 

This short course aims to provide a comprehensive overview of all aspects of the fundamental 

semiconductor microwave power amplifier design. It is an introductory course, aimed at 

graduate engineers who have moved into the field of RF design, as well as to microwave 

designers who aim to deeply understand the power amplifier’s basic concepts. 

This short course features a range of presentations and provides a comprehensive overview 

and basic understanding on recent important progress and novel state-of- the-art 

achievements in semiconductor power amplifiers. Very recent advances in semiconductor 

amplifiers and their applications will also be covered. 

Starting from the fundamental concepts on semiconductor devices, the core of a power 

amplifier design, the theoretical foundations of a power amplifier design are discussed. It will 

include fundamental concepts and state-of-the-art results on actual designs of a range of 

semiconductor power amplifiers using existing foundries. The load pull technique is also 

addressed and focused on the designer’s perspective. 

The presentations will also cover a variety of advanced topics, and will provide the attendees 

with a clear overview of the main streams of current and important research trends worldwide 

in this field, as the Doherty architecture and the more recent load modulation power amplifier 

design concepts. 

The short course will also focus on major challenges, such as stability (small and large signal) 

and how to address these in the amplifier design. Finally, accounting for the linearity issue, a 

basic overview on linearization techniques and their adoption to properly mitigate the 

amplifier distortion effects will conclude the short course. 
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Semiconductor Devices for PAs 

Iltcho Angelov¹ 

¹Chalmers University 

 

PA Theoretical Foundation 

Franco Giannini¹ 

¹University of Roma Tor Vergata 
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Design and Model Oriented Load Pull Techniques 

Marco Pirola¹ 

¹Politecnico di Torino 

 

The Doherty Power Amplifier 

Paolo Colantonio¹ 

¹University of Roma Tor Vergata 

 

Linear and Nonlinear Stability Analysis of Power Amplifiers 

Giorgio Leuzzi¹ 

¹University of L’Aquila 

 

Load Modulated PAs 

Steve Cripps¹ 

¹Cardiff Univeristy 

 

Trading off High Efficiency and Linearity in PA and 

Transmitter Design 

Zoya Popovic¹ 

¹University of Colorado 

 

X-parameter Modeling of PAs for System Level Analysis 

Alessandro Cidronali¹ 

¹University of Florence 

 

Linearization Techniques Overview 

Pere L. Gilabert¹, Gabriel Montoro¹ 

¹Universitat Politècnica de Catalunya 

 

 


