] idw - Informationsdienst Wissenschaft
I w Nachrichten, Termine, Experten

Pressemitteilung

Fraunhofer-Institut fiir Angewandte Festkorperphysik IAF

Dr. Armin Miiller

05.09.2024

http://idw-online.de/de/news839149 % Fraunhofer

Forschungsprojekte, Kooperationen IAF

Elektrotechnik, Physik / Astronomie
liberregional

GaN transistors and high-power amplifiers for millimeter wave satellite
communications

With increasing data rates in mobile communications, the need for more powerful high-frequency
electronics is growing. This is particularly true for satellite-based global communication networks, which
must function reliably and securely in all weather conditions and at any location. In the ESA Magellan
project, researchers at Fraunhofer IAF, together with UMS and TESAT, are therefore developing novel
efficient GaN transistors and high-power amplifiers for LEO and GEO communication satellites with high
throughput by 2027.

Communication satellites and flying antenna platforms can contribute to the comprehensive and resilient operation of
global mobile networks of the fifth and sixth generation (5G, 6G). However, as large parts of the millimeter wave (mmW)
frequency spectrum must be reallocated for this purpose, more powerful radio frequency technologies are required for
satellite communication in the Ka- (27-31 GHz), Q- (37.5-42.5 GHz) and W-band (7176 GHz). These frequency bands
offer greater power efficiency for mobile satellite internet (SatCom on the Move, SOTM) as well as feeder links and
inter-satellite links (ISLs). In order to develop the necessary technology, the project Magellan — High Efficiency
mm-Wave GaN Transistor High Power Amplifier for GEO and LEO Active Antenna Application — was launched in 2024.

In Magellan, the Fraunhofer Institute for Applied Solid State Physics IAF is working on behalf of the European Space
Agency (ESA) to develop high-electron mobility transistors (HEMTs) and amplifier circuits for highly efficient satellite
communication based on the wide-bandgap compound semiconductor gallium nitride (GaN). These are intended to
operate in both low earth orbit (LEO, 200—2000 km above the earth’s surface) and geostationary earth orbit (GEO,
35,786 km above the equator). Further project partners in Magellan are United Monolithic Semiconductors GmbH and
TESAT-Spacecom GmbH & Co. KG. The project will run from 2024 to 2027.

GaN-based HEMTs and high-power amplifier MMICs with superior efficiency and linearity

“We want to develop a GaN technology that achieves significantly higher efficiency compared to the current state of the
art. To make this happen, the gate length of the transistors is to be reduced to a size of less than 100 nm,” summarizes
Dr. Philipp Déring, coordinator of the Magellan project at Fraunhofer IAF. However, very small structure sizes provoke
disruptive short-channel effects, which have a negative impact on the reliability and performance of the component. The
research team is therefore focusing on a new technology node with a cut-off frequency of more than 140 GHz. With this
GaNo7 technology to be developed, the researchers can avoid most of the short-channel effects and still meet the
project requirements for the component.

The second overarching project objective is to realize monolithic microwave integrated circuits (MMICs) for solid-state
power amplifiers (SSPAs) in Ka-, Q- and W-band using the newly developed GaN HEMTs. SSPAs are characterized by
their compactness, robustness and low cost. The SSPAs manufactured using GaNo7 HEMTs should also be more
efficient, more linear and more resistant to cosmic radiation than currently available hardware. This overall package
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makes the GaNo7 SSPAs very attractive for applications in space.
From technology development to industrialization

Fraunhofer IAF is coordinating the Magellan project. The institute is also using its extensive research infrastructure to
develop the new GaNo7 technology, implement the HEMTs and MMICs based on it and characterize and evaluate the
hardware produced. The partners TESAT and UMS contribute their expertise in the application of MMICs in satellite
communications and the commercialization of the components. The aim is to enable a European value chain from
semiconductor development to space application.

The Magellan project is funded under the ESA ARTES Advanced Technology Program.

About Fraunhofer IAF

The Fraunhofer Institute for Applied Solid State Physics IAF is one of the world's leading research institutions in the
fields of III-V semiconductors and synthetic diamond. Based on these materials, Fraunhofer IAF develops components
for future-oriented technologies, such as electronic circuits for innovative communication and mobility solutions, laser
systems for real-time spectroscopy, novel hardware components for quantum computing as well as quantum sensors for
industrial applications. With its research and development, the Freiburg research institute covers the entire value chain
— from materials research, design and processing to modules, systems and demonstrators.
https://www.iaf.fraunhofer.de/en.html

About UMS

United Monolithic Semiconductors (UMS) is the European leader in offering RF MMIC products and foundry services for
specialised markets, including Defence and Space, telecommunications, automotive radar and industrial sensors. Our
in-house GaAs and GaN processes provide the technology platform to allow the design of our leading edge products and
form the basis of our foundry service offer to external design centres. Continuous and customer led innovation is at the
heart of UMS’ continuing success. UMS has strong relationships with many of the major R&D; centres and Universities
throughout Europe, actively participating in many advanced and collaborative developments to create the technologies
and products needed for future markets. https://www.ums-rf.com/

About TESAT

TESAT is a world-leading manufacturer for satellite equipment. More than 1,700 employees develop, manufacture and
distribute systems and equipment for satellite communications every day. The product range spans from the smallest
space-specific components to modules, entire assemblies or payloads. As the world’s only provider and technology
leader of in-orbit-verified optical communication terminals for data transmission via laser, TESAT has a focus on
commercial and institutional space programs. Thanks to our deep understanding of the market needs, customer focus
and technological innovation, we offer products that contribute to sustainable development, for the people, for a better
world. https://www.tesat.de/

URL zur Pressemitteilung: https://www.iaf.fraunhofer.de/en/customers/electronic-circuits.html— More information
about electronic circuits at Fraunhofer IAF
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URL zur Pressemitteilung:
https://www.iaf.fraunhofer.de/en/researchers/electronic-circuits/high-frequency-electronics/magellan.html — Project
profile Magellan

URL zur Pressemitteilung: https://www.iaf.fraunhofer.de/s/Jahresbericht/2024/index.html#26 — More information
about satellite technology at Fraunhofer IAF

GaN amplifier circuit for inter-satellite communication links in the V-band (here: 57-70 GHz)
© Fraunhofer IAF
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Group picture of the project partners at the kick-off meeting of Magellan at Fraunhofer IAF
© Fraunhofer IAF
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