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Publishable executive summary

The acronym TARGET stands for “Top Amplifier Research Groups in a European Team.” It is a
Network of Excellence within FP6 that brings together 49 research groups consisting of about 250
researchers and 60 doctoral students coming from 15 EU member countries and 1 associated country.
The aim of TARGET is to overcome the fragmentation of European research in the field of microwave
power amplifiers for broadband wireless access by creating progressive and durable integration of
research capacities of the network partners. Ultimately, European technology and research in the
fields of active power devices beyond CMOS, of the characterisation and simulation of materials and
devices, of amplifier design and linearisation, and in the field of broadband transmitter system design
shall attain a leading role in the world. This integration is pursued with the aim to

Create a durable co-operative network
Establish a virtual centre of excellence
Stimulate and co-ordinate world-class research.

These general project goals were broken down to more tangible project objectives. These objectives
are listed in the left half of Fig. 1-1 and they are met by the joint programme of activities, where each
objective corresponds to one work package or to one work package group. Furthermore, these work
packages can be mapped on the three strands of activities of the joint programme of activities, namely
“integration,” “dissemination,” and “jointly executed research programme,” as illustrated by Fig. 1-1,
too.
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Fig. 1-1: Project objectives and corresponding work packages
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TARGET

TOP AMPLIFIER RESEARCH GROUPS
IN A EURDPEAN TEAM

The TARGET network maps the needs of microwave power amplifier and transmitter design
seamlessly onto its consortium of 49 regular and 24 associated members. The consortium consists of
19 semiconductor foundries, of 45 academic labs and research institutions, and of 9 system
manufacturers, where the industrial partners are mostly associated members. It is exactly this
combination of top players in the field of broadband wireless access which will generate decisive
impulses to European research and the development of technology.

During the third year of TARGET a total of 22 work packages in the fields of integration, joint research,
dissemination of knowledge, and of network management were active.

The figures given in Table 1-1 were defined as the main indicators of success for creating a co-
operative network and the figures in Table 1-2 are the main indicators of success for creating a virtual
centre of excellence, respectively.

Table 1-1: Indicators of success for creating a co-operative network

CRITERION Months 1 — 48 Months 1 — 48
planned achieved
Intranet downloads (software, data...) 180 168
Number of internal workshops by all WPs 70 104
Number of tutorials 21 30
Number of exchange Visits 70 54

Table 1-2: Indicators of success for creating a virtual centre of excellence

CRITERION Months 1 — 48 Months 1 — 48
planned achieved
Software tools shared and improved 14 17
Number of joint (virtual) labs 9 9
Offer of external services 9 16
Summer and winter schools 4 7
Special events at international conferences 5 29

TARGET follows a well-designed methodology to integrate research in the field of microwave power
amplifiers for broadband wireless access. As a general principle, it uses research itself for the purpose
of achieving a desire to integrate among the participants. In the following only a few highlights are
presented to illustrate the scientific progress achieved in year 4 of TARGET.

One of the most prominent strengths of TARGET is non-linear modelling of microwave power devices
and amplifiers. Consequently, in year 4 two inter-related work packages on “Model Verification
Protocol” and “Model and Simulator Interconnection” were active. The most important activities of the
first work package were the definition of performance parameters that were verified with respect to
targeted applications. For these parameters verification conditions and measurement methods were
defined. An important goal of the second work package was to identify problems and limitations of
existing models, simulators, and model-simulator interconnections. In addition to a wide set of
efficiently usable model-simulator interconnections, a number of critical issues have been highlighted.
Some of these problems were reported to software houses by the work package partners.

The work done in “Amplifier Modelling,” a work package with joint contributions from 16 TARGET

partners, was condensed into a book entitled “RF Power Amplifier Behavioral Modeling” edited by
Dominique Schreurs (KUL), Méirtin O'Droma (UoL), Anthony A. Goacher (UoL), and Michael
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Gadringer (TUW). This book will be presented by Cambridge University Press for the first time at the
International Microwave Symposium 2008.

In year 4 TARGET moved from integrating its partners along their fields of special interest towards
integration in a “horizontal” way. Within the TARGET FUTURE programme three work packages were
defined that brought together specialists ranging from the fields of semiconductor devices,
characterisation, modelling, PA design, and linearisation up to the system level.

Thus, the work package called “Power Amplifiers: From Semiconductors to Linearised Wireless
Systems — WiSeLPAs” started by evaluating the present possibilities of improving the compromise
between transmitter efficiency and linearity, identifying to what extent it is now possible to change the
device processes and what impact this has on the transistor's behavioural characteristics. Then, it
concentrated on the PA circuit design to generate guidelines for the desirable device process
adjustment and PA circuit optimisation. Finally, it was devoted to the system-level aspects of
transmitter and PA linearization architectures. As an experimental validation step, a hardware test
platform, shown in Fig. 1-2, was designed to develop and implement efficient linearization algorithms
and to derive power amplifier specifications for optimal linearization. With these specifications, power
amplifiers shall be developed using optimised power devices (for linearity and efficiency) and
advanced characterisation techniques. Where other visions of wireless transmitter and PA design are
concerned, WiSeLPAS investigated the feasibility of non-conventional transmitter architectures that
are based on envelope elimination and restoration, but are being integrated with the latest digital
techniques.

Fig. 1-2: Photograph of the complete “WiSeLPAs" predistortion hardware test platform as presented at the
European Microwave Conference 2007.

The work within the second work package “Multi-Band Transmitters as Allowing Technology for Global
Inter-Connectivity and Full-Mobility Systems — MUTATIS” was organised in 6 major tasks. Task 1 was
aimed at identifying the set of system specifications for the entire transmitter along with the definition
of the complete description of the environment. Task 2 dealt with the selection of the proper device
technology for the development of applications below 6GHz capable to integrate the best trade-off
between power amplification, signal generation and control, and low noise as well as integration of
other baseband functionalities. Task 3 was devoted to Digital Pre-Distortion (DPD) of multi-band
transmitters. A laboratory demonstrator was implemented. In Task 4 a multi-band PA was desighed
and prototyped in the frame of the TARGET-DELFI initiative. This amplifier is shown in Fig. 1-3. Task 5
dealt with characterization, modelling, and EDA analysis of the PA prototypes having two goals in
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mind. The first is aimed at the extraction of a PA behavioural model. The behavioural model allows the
circuit simulation of the complex scenario described in Task 1. The second set of measurements is
aimed at the verification of the PA prototype considering large-signal network analysis (LSNA)
measurements. Finally, Task 6 — Future Outlook — was devoted to merge all the skills and prospective
of the participants in order to define future vision and requirements.

Fig. 1-3: Chip photograph of the SiGe dynamic biasing PA prototype.

The third work package of this series “Hierarchical Study of Millimeter Wave Wideband Wireless
Systems — mmWTreeS” was started effectively in March 2007 with the objectives to perform an
integrated study on millimetre wave wideband wireless systems and to study one mm-wave system in
detail, namely the high-capacity SDH 38 GHz Digital Microwave Radio for Wireless infrastructures.
Consequently, the work package was organised in two tasks. Within Task 1 “High-level study on mm-
wave telecommunication applications” the topic on mm-wave wideband wireless systems was
approached from the two “outer” sides of the TARGET matrix, being the technology part and the
system-level part. This task was split in two sub-tasks: Study on mm-wave telecommunication
applications and study on mm-wave device technologies. Task 2 focused on a particular case study in
the 28-38 GHz frequency band. This frequency band is highly important for next generation networks.
There are the broadband LMDS (Local to Multipoint Distribution Systems) and Multichannel Multipoint
Distribution Service (MMDS) planned at 28-30 GHz (Ka-band). Next, recent studies recognise the high
potential for widespread commercial applications at 38 GHz. Some terrestrial fixed wireless access
systems at 38 GHz have already been started in USA and Japan. In this work package, the application
under study is high capacity SDH (from STM1=155 Mbit/s up to 4xSTM1=625 Mbit/s) 38GHz Digital
Microwave Radio for Wireless infrastructures (Cellular Backhaul in mobile broadband systems like 3G
and beyond 3G services, i.e., WCDMA and HSPA, and Broadband Fixed Wireless Access Systems).

Spreading of knowledge undoubtedly is one of the main goals of a NoE. After year 4 this goal was
mainly achieved by publishing 2 books, 71 joint TARGET journal papers, and 294 conference
contributions. TARGET was well presented at all three major microwave conferences, i.e. at the 2007
IEEE MTT-S International Microwave Symposium in Hawaii, the European Microwave Week in
Munich, Germany, and a few contributions were presented at the Asia-Pacific Microwave Conference
in Bangkok, Thailand.

TARGET contacts:

Network coordinator: Sue Ivan, ivan@ftw.at

Scientific coordinator: Gottfried Magerl, gottfried.magerl@tuwien.ac.at
TARGET homepage: www.target-net.org

DeLFI homepage: www.target-delfi.org
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