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[talian

25/11/1982

November 2021 - current
University of Milano Bicocca
Electronics 09/E3

Assistant Professor

Research activity and Educational

March 2021 - October 2021
University of Rome tor Vergata
Electronics 09/E3

Research Grant

Research activity

April 2018 — November 2020
University of Ferrara

Electronics 09/E3

Assistant Professor

Research activity and Educational
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Research activity

January 2011 - August 2011
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EDUCATION AND TRAINING

+ Dates (from - to) January 2007 — December 2010

+ Name and type of organisation University of Ferrara
providing education and training
* Principal subjects/occupational Characterization and modeling of low frequency dispersive effects in IlI-V electron devices
skills covered
« Title of qualification awarded Ph.D. in Information Engineering

+ Dates (from - to) 2004-2006

+ Name and type of organisation “Mediterranea” University of Reggio Calabria
providing education and training
* Principal subjects/occupational Characterization of implanted diodes in p+/n in 4H-SiC” (in collaboration with IMM-CNR
skills covered Bologna).
« Title of qualification awarded Master's Degree in Electronic Engineering (cum laude)

+ Dates (from - to) 2001-2004

+ Name and type of organisation “Mediterranea” University of Reggio Calabria
providing education and training
* Principal subjects/occupational FPGA implementation of Wavelet transform algorithm
skills covered
+ Title of qualification awarded Bechelor's Degree in Electronic Engineering (cum laude)
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Acquired in the course of life and career
but not necessarily covered by formal
certificates and diplomas.

MOTHER TONGUE

OTHER LANGUAGES

* Reading skills
* Writing skills
* Verbal skills

ORGANISATIONAL SKILLS

AND COMPETENCES

Coordination and administration of
people, projects and budgets; at work, in
voluntary work (for example culture and
sports) and at home, etc.
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ITALIAN

[English ]
good
good
good

-Since 2007: be a part of the research group of Electronics for communications at the
department of Engineering in Ferrara with co-tutoring of Ph.D students and Bechalor’s and
master student. The experimental activity revolves around a state-of-the-art research laboratory
equipped with instrumentation for the characterization of microwave and millimetre-waves
devices and circuits under both small- and large-signal operations.

-Since 2021: be a part of the research group of Microelectronics at the department of Physics at
University of Milano Bicocca. Activity Is focused on advanced design of analog and
mixed-signal integrated circuits for different applications.

-Since 2007: teaching activity as Professor in charge in the framework of bachelor and master
courses as Analog Electronics, Electronic Instrumentation and Measurements and Electronic
Devices at the University of Ferrara and University of Milano Bicocca.

Tutor or co-tutor for over 40 bachelor and master thesis.

-Since 2021 serves as Associate Editor with International Journal of Numerical Modelling:
Electronic Networks, Devices and Fields (Wiley).

Research projects with peer review process

2013, Principal investigator of the research project: “Sostenibilita energetica delle trasmissioni
wireless: studio e sviluppo di soluzioni innovative ad elevata efficienza per lo stadio finale di
trasmissione”. University of Ferrara (program for contract researchers) Duration: 5 months
Other research projects as member of the research team:

- (2020-23) Inter Satellite link V-band solid state power Amplifier Module, (ARTES AT 5C.381) -
European Space Agency (ESA) Research Project. Duration: 33 months

- (2019-22) Empowering GaN-on-SiC and GaN-on-Si technologies for the next challenging
millimeter-wave applications (GANAPP), PRIN 2017 - Research Project in cooperation with
other ltalian Universities — Italian Ministry of Education and Research MIUR Duration: 36
months.

- (2020) Highly-Integrated GaN MMICs for High-Power and High-Frequency Operation
(Hi3GaN), ltalian Space Agency (ASI) - Research contract, in cooperation with MEC s.r.l., Bando
competitivo ASI "Nuove Idee per la Componentistica Spaziale del Futuro" 30.11.2016

- (2011-12) Design Techniques for LDMOS FM Power Amplifiers — Regione Emilia Romagna:
“Bando per il sostegno a Progetti di Ricerca collaborativa, Attivita [.1.2. P.O.R. F.E.S.R. (Fondo
europeo di sviluppo regionale) 2007-2013 PRRIITT Misura 3.1 azione A. DGR n. 1043 del
07/07/2008” — Duration: 4 months.

- (2010-12) GaN Power Amplifiers for space applications: design, development and testing
(PAGaN) - Agenzia Spaziale Italiana (ASI): “Progetti di Sviluppo Tecnologico 07.08.2007” —
Duration: 30 months.

- (2009-11) Design and implementation of an L-band power amplifier for airport and naval radars
(RIGENERA) - Regione Emilia Romagna: “Bando per il sostegno a Progetti di Ricerca
collaborativa, Attivita 1.1.2. P.O.R. F.E.S.R. (Fondo europeo di sviluppo regionale) 2007-2013
PRRIITT Misura 3.1 azione A. DGR n. 1043 del 07/07/2008” - Duration: 23 months.

- (2010) Preliminary design of an I/V measurement system for power MOSFETSs - Regione
Emilia Romagna: “Bando per il sostegno a Progetti di Ricerca collaborativa, Attivita 1.1.2. P.O.R.
F.E.S.R. (Fondo europeo di sviluppo regionale) 2007-2013 PRRIITT Misura 3.1 azione A. DGR
n. 1043 del 07/07/2008” - Duration: 9 months.



- (2004-08) TARGET - Top Amplifier Research Groups in a European Team — Rete di
Eccellenza, VI Programma Quadro di Ricerca dell'Unione Europea — Duration: 48 months.

TECHNICAL SKILLS Excellent knowledge of: ADS (Advanced Design System) MMIC design oriented software ,
AND COMPETENCES Labylew, automatic instrumentation control program, Matlab a numerical computing
With computers, specific kinds of environment.
equipmen}, machinery, etc. - Excellent knowledge of glegtronig ipstrumgntation from DC up to mmWave frequency for
electron device characterization, digital oscilloscope , Network Analyzer, spectrum analyzer,
Waveform generator ,LCR meter, scalar and vectorial load-pull setups.

DRIVINGLICENCE(S) B, A A2
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Brief Description of research activities and publication

Valeria Vadala research activity is mainly related to the development of novel measurement
systems for the characterization of microwave electron devices and to the implementation of
new nonlinear transistor model formulations and extraction techniques. Most part of research
activities was developed using Gallium Nitride (GaN), which is the most important and promising
technology for microwave applications due to its excellent properties that enable at millimetre
frequencies higher power levels with higher efficiency with respect to well-assessed
technologies as Gallium Arsenide or Silicon. These excellent features enable the GaN as natural
candidate for the development of the forthcoming 5G\6G circuits.

Summarizing, the research activities can be divided in two main research topics:

. Development of measurement systems for the characterization of electron devices

. Nonlinear models of electron devices accounting for low-frequency dispersion phenomena

Development of measurement systems for the characterization of electron devices
Concerning the development of measurement setups, the aim was to implement alternative
methods that can overcome the limitations of setups already proposed in literature for the linear
and nonlinear characterization of microwave transistors. These limitations are related, for
example, to the strong differences between the transistor actual operating conditions and the
characterization ones (e.g., pulsed measurement setups) or to the cost of setups (e.g.,
microwave nonlinear measurement systems with multi-harmonic tuning feature).

To overcame these limitations, a low-frequency measurement setup based on sinusoidal
excitations was proposed in [24], [73], that enables the correct characterization of the nonlinear
behaviour of the drain-current generator under actual operating conditions and accounting for
low-frequency dispersion phenomena. The setup is based on general purpose instrumentation
typically present in a research laboratory. Due to low-frequency operation, the setup calibration
procedure and transistor characterization at very high-power levels are easy to handle. This
measurement setup results of great interest for different foundries that produce electron devices,
since the technique allows one to simply and accurately evaluate the achievable performance
and quality of the technological process under investigation [53], [39], [40], [41], [46].

The characterization technique proposed in [27] has been enhanced by adding the possibility to
excite the device simultaneously with the large-signal at low frequency, that sets the trap and
thermal states of device, and a small-signal at high frequency, named RF-tickle, that is aimed to
excite the linear and nonlinear dynamic elements. Since the RF tickle is a small signal, i.e., its
harmonics can be neglected, its frequency can be set up to the upper frequency limit of the
instrument used for acquiring the measurements. This technique, called Dynamic Bias [13], [18],
[54], [52], [51], enables the simultaneous characterization of both resistive and dynamic
nonlinearities of the device current generator. The Dynamic Bias setup is integrated with the
possibility to sweep the frequency of the RF-tickle and this enables the calculation of S-
parameters under dynamic-bias operation [16]. The S-parameters under dynamic-bias operation
have been used to develop an alternative technique for the evaluation of performance
degradation in power amplifiers for radar application [7].

Using the low-frequency measurement setup a new design methodology oriented to the design
of power amplifier was proposed [22]. This technique enables the possibility to draw the load-pull
contours, which are a powerful tool to know the best device operating conditions in terms of
source and load terminations at fundamental frequency and harmonics, output power, efficiency
etc. As a matter of fact, load-pull contours are the most effective tool that power-amplifier
designers use for their projects. To obtain load pull contours at the RF frequency of operation it
can be used the technique called in literature as “Non-linear Embedding” [23], [79] that is based
both on the low-frequency measurements [24], [27] and basic modelling techniques for
microwave devices [23]. This technique has been validated firstly in weak nonlinear regime (i.e.,
class-A power amplifier design [72], [70], [68]) and then applied to the design of high efficiency
PAs [49], i.e., class-E [64] and -F [10], [22], [65] and wideband up to E frequency band [63], [66].
Such technique was also adopted to design an X-band monolithic PA [19], [75], for synthetic
aperture radar application.

Nonlinear models of electron devices accounting for low-frequency dispersion
phenomena

The second research topic deals with modelling issues related to the presence of "surface
states" and "traps" in IlI-V devices. They are responsible for the so called low-frequency
dispersion of the characteristics of the electron device which results in a deviation between the
static and dynamic I/V characteristics (for example obtained by means of pulsed measurement
systems). In [28], [50], [74] a new polynomial model has been proposed, based on parameters
that are independent from the intrinsic voltages, and able to guarantee an excellent compromise
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between the level of accuracy and simulation times (even in the presence of high dispersive
GaN devices). The proposed formulation is extremely general and is based on the idea of using
the low-frequency dynamic regime to model the output characteristics by modifying the static I/V
characteristics of the device by means of appropriate bias independent correction terms. The
validity of this formulation was tested on a GaN HEMT device in the presence of extremely
important dispersion phenomena. To obtain high levels of accuracy, the identification of this
model has been carried out exploiting non-linear measurements performed with the low-
frequency measurement system proposed in [24], [27]. The same formulation was used in [25],
[15], [67] using, in the identification phase, high-frequency measurements performed in non-
linear regime; in [21], in a simplified form considering only the terms of the model related to
thermal phenomena, to model the behaviour of an LDMOS device; in [3] in conjunction with
electro-magnetic simulations to model multicell transistors.

Finally, in [20] an innovative description of the | / V characteristics of FET devices for microwave
applications was introduced. The basic idea is to use a behavioural description for the current
generator and an equivalent circuit description for the strictly non-linear dynamic effects [47].
The research activity on the Dynamic-bias measurement setup [18] has been successfully used
to implement a smart extraction technique for nonlinear models under operating conditions close
to the actual ones. This technique uses the low-frequency spectrum to extract the current-
generator model and the high-frequency spectrum to extract the nonlinear dynamic effects [17],
[18]. The validity of this extraction technique has been proved by using the well-known Angleov
model formulation to model both a GaAs pHEMT device, used for the design of a mixer at 40
GHz [18], and a GaN HEMT device, used for power-amplifier design [51], [13]. The dynamic-bias
measurements were used also to extract a “hybrid” formulation where the current generator
model is implemented with the polynomial formulation in [28] and the nonlinear charge behaviour
by adopting the Angelov formulation [52].

Pubblication List
International Journal ISI\Scopus

1] V. Vadala, G. Crupi “Guest editorial for the special issue on modeling of ymWave
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and Fields, 34(5), €2940, 2021. DOI: 10.1002/jnm.2940
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Parameters: A New Measurement Technique for Microwave Transistors,” [EEE Trans.
on Microwave Theory and Techniques, Nov. 2016, vol. 64, no. 11, pp. 3946-3955. CS
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