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SHORT CV OF THE SUPERVISOR

Joana Vaz Pinto graduated in Physics Engineering from Universidade Nova de Lisboa (FCT-UNL) and completed a
PhD degree in Applied Physics from the same University in 2008.

In October 2008, J.V. Pinto joined CENIMAT with a Postdoctoral research grant focused to the development of
Field Effect Devices for biosensing applications. She is currently an Invited Professor at the Materials Science
Department (since 2015), teaching mainly Microelectronics Processing, Characterization of Nanostructures, and
Memory based devices and has supervised more than 15 MSc dissertations within these topics.

Joana has published more than 50 papers in peer review journals and develops her research activities in a
multidisciplinary field collaborating in many different areas from materials science to biotechnology and heritage
and conservation studies. She is also one of the responsible for the exploitation of XRD and AFM advanced
characterization techniques of the research Centre (CENIMAT|i3N). Her current research is focused on patterning
methodologies and on implementing thin film microelectronic devices in ultrathin and conformable membranes
of Parylene for conformable electronics and bioelectronics. She has been exploiting this polymer in its wide range
of applications, from substrate to dielectric and encapsulation layers for the fabrication of different types of
devices, from TFTs to capacitive/resistive sensors, solar cells and electrochromic displays.
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PROJECT TITLE AND SHORT DESCRIPTION

Ultra-thin and conformable sensory membrane for smart surfaces

In recent years, we have been facing is a huge demand for healthcare monitoring devices that can monitor
physical and chemical parameters in our ordinary day life activities. In this respect flexible electronics has
emerged as a promising technology enabling the fabrication in large-area surfaces, and the development of low-
cost devices to be used in wearable and skin electronics. Unlike rigid silicon-based electronic devices, flexible
electronics exhibit high flexibility/bendability, conformality, and ultralight weight which enable new applications
in fields like of healthcare devices, medical implants, wearables and internet of Things (loT).

Flexible electronic is often based on thin-film amorphous semiconducting materials (amorphous silicon, metal
oxides), that can be processed at low temperatures allowing the possibility of patterning arrays of sensors in
large areas and on a variety of substrates like plastic, metal foil, or even paper. However no industrial
commercially successful technology has been reported so far. The main reason relies mainly due to the absence
of an integrated approach to the realization of a broadly applicable technology, with the high performance that
today’s electronic environment demands. The goal of our program is to advance practical architectures, circuits,
and fabrication methods required for such a technology. In our opinion, a successful flexible electronic system
technology must marry the advantages of large-area thin-film technology with the advantages of advanced
complementary metal-oxide— semiconductor (CMOS) technology.

The main goal of this project is to develop hybrid conformal electronics sensing membranes suitable to be
integrated and functionalize any surface. In order to achieve this multifunctional sensing membrane, 3 main goals
are expected: i) Development of active sensor matrix arrays of conformable substrates, using thin film
technology; ii) Modelling and simulation of thin film sensors (temperature, pressure and UV sensors) and TFTs,
and, iii) Integration of high performance IC’s in these conformable membranes to allow the signal acquisition and
conditioning. Parylene membranes, able to be produced with thicknesses as low as 1 um will be used as the main
material, taking advantage of its excellent electrical properties, and for been also compatible with
microelectronics processing technologies. Our team has confirmed experience in the development of thin film
devices based on amorphous oxides such as TFTs, arrays, electrochromic devices, and also in the implementation
of these devices as chemical and physical sensors. We have also been using arylene in its multiples roles
(substrate, dielectric and encapsulation layer) showing the overall applicability of this material.
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SCIENTIFIC AREA WHERE THE PROJECT FITS BEST

Information Science and Engineering (ENG) | Physics (PHY)



