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SSA 08:00–17:00
Introduction to Solid-State Power Amplifier Design and Considerations 
for Space-Borne Applications
Sponsor: IMS

Organizer:  Natanael Ayllon, European Space Agency; Iain Davies, European Space 
Agency; Vaclav Valenta, European Space Agency

Abstract: The aim of this short course is to provide a general overview of 
solid-state power amplifiers (SSPA), their architecture, and use in the space 
applications. The course will delineate the main differences in designing SSPAs for 
ground and for space segment applications in terms of achievable RF performanc-
es, overall cost and lead times. The course will also describe the environment in 
which the equipment operates and give an overview of the necessary provisions 
made during the design of this equipment to ensure the high level of reliability 
needed in space. The impact of market trends will be described, driving the 
need for research and development at an architectural and technological level in 
increased efficiency and output power whilst at the same time reducing volume, 
mass and cost, as the next generation of megaconstellation demand.

SSB 08:00–12:00
Principles of Solid-State Microwave and RF Control for Circuit 
Reconfigurability
Sponsor: IMS

Organizer:  Robert  Caverly, Villanova University; Art  Morris, WiSpry

Abstract: This short course will cover the basics of Microwave and RF Control 
using PIN diodes, FETs and MEMS devices. The goal of the course is to provide 
engineers enough of an overview of the topic to be able to design, simulate and 
implement simple control and other reconfigurable circuits using commercial 
off the shelf components to fulfill their design requirements. An introduction to 
CAD models for the devices will be covered as part of the design flow goal. This 
workshop is intended to be a crash course for microwave engineers in the field of 
RF/microwave control/reconfigurability device technologies. The course covers the 
basic principles illustrated with examples from advanced practice in applications 
such as reconfigurable switches, attenuators and filters/tuning networks in such 
applications pertaining to communications and magnetic resonance imaging.

SSC 08:00–17:00
From Bits to Waves: Building a Modern Digital Radio in 1 Day
Sponsor: IMS; RFIC

Organizer:  David Ricketts, North Carolina State University

Abstract: In this fun and interactive short course, participants will learn the basic 
theory of modern digital radios as well as the RF circuits and systems used to 
build them. After an introductory session on digital radios, participants will select 
an RF building block to design and build. There will be short mini-classes (run in 
parallel) on each component: double balanced mixer, microstrip filters, low noise 
amplifiers, power amplifiers, baluns, patch antenna, etc. The radios will operate in 
the ISM 920 MHz band. After the mini-classes, each participant will design their 
RF component using NI AWR software, including full layout and EM simulation. In 
the afternoon, the designs will be transferred to PCB via a simple “PCB in a bag” 
method and each circuit built and tested using a simple VNA. The workshop will 
conclude with a full radio test of at transmitter and receiver. Participants need 
only a basic background in RF circuits, such as S-parameters and basic trans-
mission line theory. Example designs will be available to ensure that everyone, 
form the most advanced RF designer, to the student can build a successful RF 
component. You only need to bring your laptop - all materials and equipment 
will be provided. Due to the nature of this practical short course, your attendance 
during the entire day is required. Course notes can be found at www.rickettslab.
org/bits2waves
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