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Foreword
The European Commission Horizon 2020 ULTRAWAVE has completed its first year of activity.
On the 8th November 2018 the first annual review meeting has assessed the results of the
project:
The second ULTRAWAVE newsletter includes:
• updates on the technological progress of the project,
• a summary of the key events where ULTRAWAVE participated,
• Conferences
• Workshop organization
• ICT Beyond 5G Cluster
• the forthcoming events
• Second Toward Terahertz Communication Workshop
• Meet the ULTRAWAVE partners
• the Ferdinand Braun Institute (Germany).
Stay tuned, please visit our webpage www.ultrawave2020.eu and twitter @ultrawave2020

ULTRAWAVE video is online!
A short promotional video to simply describe the aim of ULTRAWAVE is online in the
ULTRAWAVE Channel of YouTube.
Click to watch it
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Technology
The specifications of ULTRAWAVE systems and its components and the deployment scenario have been defined and
summarized in the public Deliverable D2.1.
It includes also the system specifications of the Transmission Hub and Terminal for the D-band Point to multi point, as
well as for the G-band Point to Point links. In particular it describes the the specifications of the D-band and G-band
TWTs, the MMIC chipsets at D-band and G-band and the G-band photonic transmitter.
The link specifications are summarized in the table below, 99.99% availability is
assumed in ITU zone K

FUNCTION
Fronthaul
Backhaul

Architecture
PtP
PmP

Frequency
G-band
D-band

•

Capacity
~* 30 Gbps
~* 30 Gbps

Range
600-700 m
600 m

The design and simulation of the D-band Traveling Wave Tube (TWT) is
concluded. The TWT uses the double corrugated waveguide as slow wave
structure. The first fabrication test of the double corrugated waveguide has
been successful. The fabrication of the electron gun, collector and full slow
wave structure are in progress.

TWT rendering

•

The design and fabrication of the D-band Low
Noise Amplifier and the mixers are in progress

•

The design of the G-band power amplifier and
frequency converter design has started.

•

The design for the photonic transmitter has been
finalized.

Microphotograph of the fabricated
D-Band high power amplifier
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Project Meetings
A virtual General Assembly was held in July
2018 by Webex
A second General Assembly was held in
Madrid, Spain, on the 26th of September 2018.
It was scheduled during European Microwave
Week (EuMW) 2018, where ULTRAWAVE
participated with the booth at the exhibition.
The General Assembly was preparatory to the
first review meeting on the 8th November.
All the activities of the active workpackages
were discussed and the planning for the
second year of the project finalized.
View of the General Assembly

ULTRAWAVE - ICT Beyond 5G Cluster
ULTRAWAVE is member of the ICT Beyond 5G Cluster founded by the projects of the call ICT-09-2017
“Networking research beyond 5G” of EU H2020 program, to collaborate in the dissemination of their results.
The cluster includes six H2020 projects, TERAPOD, DREAM, EPIC, TERRANOVA, WORTECS and ULTRAWAVE,
funded by the ITC-09-2017 Call and one project, THOR, funded by the joint EU-Japan call. The main last
activities of the ICT Beyond 5G cluster have been:
• A booth at the European Microwave Week 2018
(EuMW), held in Madrid (Spain) from the 25th
September to 27th September 2018, was jointly
organized by the ICT Beyond 5G cluster projects.
Posters outlining the key aspects of the projects
were displayed. In addition, leaflets and
components were also shown. ULTRAWAVE
showed a 3D model built at Lancaster University
by additive manufacturing of the new D-band
TWT.
• The second “Toward THz Communications
Workshop”, is being organized by the ICT-092017 Cluster (more information on the next
page).
Project Coordinator:
Professor Claudio Paoloni
c.paoloni@lancaster.ac.uk

Prof. Claudio Paoloni , ULTRAWAVE coordinator, showing
a 3D model of the TWT to Prof. Edward Wasige, University
of Glasgow.
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Second Toward THz Communications Workshop
The
Second
“Toward
THz
Communications Workshop” will
be held at Albert Borschette
Congress Centre (CCAB), Brussels
(Belgium) on Thursday 7th March
2019.
The
international
event
is
organized by the ICT Beyond 5G
cluster.
Professor Claudio Paoloni is the
General Chair, together with Dr.
Alan Davy.
The workshop will be an
opportunity to bring together key
actors in THz communications and
discuss the future perspectives of
the field.
The workshop is supported by the
European Commission and the
IEEE Future Networks.
The announcement can be
downloaded at
Programme
Registration free of charge at
Register here
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ULTRAWAVE publications, talks and events.
• The ULTRAWAVE coordinator, Prof. Claudio Paoloni gave a plenary talk to discuss the
application of TWTs for millimeter wave wireless networks, titled “Novel High Capacity
Millimetre Wave Wireless Networks Enabled by Traveling Wave Tubes” at the CST
European User Conference (EUC), Unterschleissheim, Germany, 4th June 2018.
• Prof. Claudio Paoloni, chaired the Special Session “Terabit wireless transport for
networks beyond 5G”, European Conference on Networks and Communications (EuCNC
2018), ), Lubliana (Slovenia), 18-21 June 2018
• C. Paoloni, “Ultra Capacity Wireless Layer Beyond 100 GHz Based on Millimeter Wave
Traveling Wave Tubes”, European Conference on Networks and Communications
(EuCNC), Lubliana (Slovenia), 18-21 June 2018.
• B. Vidal, “Photonic-assisted G-band wireless links for 5G backhaul”,
20th International Conference on Transparent Optical Networks
(ICTON), Bucharest (Romania), 1-5 July 2018.
• G. Ulisse, V. Krozer, “Folded waveguide traveling wave tube in a
parallel configuration with a single electron beam”, IEEE
International Vacuum Electronics Conference (IVEC), Monterey
(USA), 24-26 April 2018.
• C. Paoloni, R. Letizia, V. Krozer, M. Marilier, S. Boppel, A. Ramirez, B.
Vidal, E. Limiti, R. Zimmerman, “Toward 100 Gbps Wireless Networks
Enabled by Millimeter Wave Traveling Wave Tubes”, IEEE
International Vacuum Electronics Conference (IVEC), Monterey (USA)
24-26 April 2018.

Claudio Paoloni at EuCNC 2018

ULTRAWAVE will participate at:
ULTRAWAVE will participate in the next upcoming events:
• “Second Towards THz Communications Workshop”, organized by the ICT Beyond 5G Cluster in Brussels,
Belgium, 7th March 2019.
• “European Conference on Networks and Communications” (EuCNC
2019), Valencia, Spain, 18 - 21 June 2019.
• “44th International Conference on Infrared, Millimeter, and Terahertz
Waves” (IRMMW-THz 2019) Paris, France, 1 – 6 September 2019.
• “IEEE Second 5G World Forum” (WF-5G) Dresden, Germany, 30
September – 2 October 2019.
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Meet the ULTRAWAVE PARTNERS… Ferdinand

Braun Institute

In our effort to present the partners and the people behind the research carried out in ULTRAWAVE, this second
newsletter presents the Ferdinand-Braun-Institut (FBH) in Berlin (Germany).
The Ferdinand-Braun-Institut (FBH), the Leibniz-Institut für
Höchstfrequenztechnik, is a research institute focused on electronic
and optical components, modules and systems based on compound
semiconductors. These devices are key enablers that address the
needs of today’s society in fields like communications, energy, health,
and mobility.
Specifically, FBH develops light sources from the visible to the ultra-violet spectral range: high-power diode
lasers with excellent beam quality, UV light sources and hybrid laser modules. Applications range from medical
technology, high-precision metrology and sensors to optical communications in space.
In the field of microwaves, FBH develops high-efficiency multi-functional power amplifiers and millimeter wave
frontends targeting energy-efficient mobile communications, industrial sensing and imaging as well as car safety
systems. In addition, compact atmospheric microwave plasma sources operating with economic low-voltage
drivers and laser drivers are fabricated for use in a variety of applications

The Ferdinand-Braun-Institut, Leibniz-Institut für
Höchstfrequenztechnik

The FBH is a competence center for III-V compound semiconductors and has a strong international reputation.
FBH competence covers the full range of capabilities, from design through fabrication to device
characterization.
In close cooperation with industry, its research results lead to cutting-edge products. The institute also
successfully turns innovative product ideas into spin-off companies. Overall, working in strategic partnerships
with industry, FBH ensures German technological excellence in microwave and optoelectronic research.
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Meet the ULTRAWAVE partners:

FBH

Interview with Dr. Sebastian Boppel, head of InP
Devices Lab at FBH, providing InP MMIC
technology to the project.
• How is working in a high-tech institute like
your institute?
In my research career I have always been
fascinated by pushing the frontiers of high speed
electronics. At FBH, I have the opportunity to
develop InP MMIC technology for relatively large
output powers at high frequencies. The institute
offers the value chain in-house, from device
modeling, circuit design, MMIC fabrication and
high frequency device characterization to
mounting and assembly.
The MMIC process itself is a complex chain of
processing steps; its development and execution
require the collaboration of skilled scientists and
technicians, a large variety of processing
equipment as well as a standardized organization
of processes. At the end of this long process chain,
it is therefore always a pleasure to see the circuits
being characterized and to supply the functional
circuits within projects or to costumers.

Fully processed 3” wafer with monolithic integrated circuits
based on InP DHBTs

Monolithic integrated circuits based on FBH’s InP DHBT
technolgy

• What are the usual challenges that you face in your institute?
For InP MMIC technology, you face two major challenges. The first is to provide sufficient transistor count in
one circuit, which is basically a question of yield. We are able to fabricate circuits with 30 transistors with
sufficient yield and are currently pushing for higher transistor counts. The second challenge is to advance the
transistors in the direction of higher frequencies and higher output powers. Currently, we provide circuits up to
300 GHz and are about to enter the terahertz range..
• What do you think is the most interesting fact about ULTRAWAVE project?
The ULTRAWAVE project is an ideal match with our technology, since it requires components with relatively
high output power and high linearity in the range from 100 GHz to 300 GHz. It is exciting to be part of a project
which aims to open this frequency band for telecommunication providing high capacity backhaul over the air.
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