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About
Edward Tarte is a Lecturer in The School of Electronic, Electrical and Computer Engineering.
Edward has published over 80 research papers in scientific journals and is has been a co-inventor for two patents. These relate to the development of novel electronic
devices and sensors and their applications in neuroscience. He has been funded by The UK Engineering and Physical Sciences Research Council, The European Union
under Frameworks 5 and 7, the Royal Society and the UK Ministry of Defence.
He is interested in the application of the ideas and techniques of electrical engineering to biomedical science. In particular, he has used microfabrication and
nanofabrication techniques to construct a number of devices designed to detect bioelectric signals. These sensors have applications in basic neuroscience and the
development of prosthetic devices. He is also interested in the more general physics and applications of microfabricated sensors and actuators.

Qualifications
• Fellow of Institute of Physics 2008
• PhD in Physics, University of Cambridge, 1993
• BSc (Hons) in Physics, University of Bristol, 1988

Biography
Edward Tarte graduated in 1988 with an BSc(Hons) in Physics from the University of Bristol. He went on to study for a PhD in Physics at the University of Cambridge,
during which he investigated electric current transport across the interface between noble metals and the oxide superconductor YBa2Cu3O7-x.
Between 1992 and 1995 he was a Post-Doc in the Cambridge Materials Science and Metallurgy department working on Josephson junctions based on oxide
superconductors.
In 1995 he was appointed as a Senior Assistant in Research In the Cambridge Physics department, where he continued to work on oxide Josephson devices with a focus
on grain boundary junctions. During this period, he also began working on Superconducting Quantum Interference Devices (SQUIDs) and devices based on
superconductor/ferroelectric heterostructures.
In 2000 he was awarded an EPSRC Advanced Fellowship in the Materials Department in Cambridge. During this period, he investigated the use of SQUID sensors to
detect neuronal activity in-vitro. This involved a close collaboration with colleagues at Chalmers Technical University in Gothenburg Sweden. In parallel, he maintained an
interest in the Josephson effect in a range of systems, including the newly discovered MgB2 and devices with ferromagnetic barriers.
Edward moved to Birmingham in 2005 as a University Research Fellow, where his interest in the detection of bioelectric phenomena developed into a major part of his
research program. His team developed an electrical interface for the peripheral nervous system, in collaboration with colleagues in Cambridge and King’s College in
London, which has been patented. Other ways of applying the same technology to bioelectric phenomena are being developed as well as the use of nanofabrication
techniques to improve the performance of such devices. In parallel, he has maintained an interest in superconducting and oxide based devices with applications as
quantum devices and as actuators.

Teaching
Teaching Programmes
• 1st Year: “Techniques of Analysis and Modelling” (Engineering Mathematics)
• 2nd Year: “Electronic circuits and devices” (Analogue Electronics)
• 3rd Year BEng projects
• 4th Year MEng projects
• MSc projects

Postgraduate supervision
Edward is interested in supervising research students in the following areas:
Biomedical Electrical Engineering
Sensors and Actuators based on oxide heterostructures

Research
RESEARCH THEMES
Microfabrication, device development for electrophysiology, thin film growth, nanotechnology.
RESEARCH ACTIVITY
Biomedical Electrical Engineering

Over the last 10 years Edward has been developing sensors and systems which can be used to detect bioelectric signals. This began with the use of SQUIDs to detect
biomagnetic fields, but is now centred on microfabricated electrode arrays. These arrays are based on polymeric materials which are processed using microfabrication
techniques. Polymers have the advantage over materials such as silicon of a lower Young’s modulus, which results in more flexible and softer devices, better matched to
the mechanical properties of nervous tissue. The flexibility makes it possible to construct devices such as the Spiral Peripheral Nerve Interface (SPNI) which is fabricated
using photolithography as a flat structure on a silicon handle wafer and then rolled to fit the three dimensional structure of a nerve. This device contains channels, into
which regenerating nerve fibres grow, with electrodes in the base. These channels not only guide the fibres past the electrodes, the confinement of the extracellular fluid
causes the voltage detected by the electrodes to be enhanced. This technologies are being applied to a range of other applications in neuroscience and electrophysiology.
We are also interested in using nanotechnology to enhance the performance of these devices by nanotexturing the surfaces of the electrodes and other areas of the
devices, to decrease electrochemical impedance and enhance biocompatibility.
Sensors and Actuators based on oxide heterostructures
Many of the insulating or conducting (but not superconducting) oxides investigated for superconductive electronics have important electronic properties in their own right.
BaTiO3 and related materials have ferroelectric and piezoelectric properties, whilst materials such as SrRuO3 are ferromagnetic. Edward’s work in this area began with the
development of SQUIDs based on oxide superconductors. He has also Josephson junction oscillators to investigate the properties of ferroelectrics in resonator structures.
This effort has recently moved away from low temperature devices to the development of sensors and actuators designed to operate at room temperature. By varying the
sequence and composition of layers in an oxide heterostructure, it is possible to control the orientation of a piezoelectric such as BaTiO3. Conducting oxides such as
SrRuO3 can be used as electrodes and so the use of a sacrificial base layer allows a free-standing structure to be produced. This allows piezoelectric cantilevers to be
fabricated, whose motion vibration can be used to sense motion. These devices have a range of applications, including energy harvesting devices.

Other activities
• Member of EPSRC Review College
• Co-author of European Roadmap on Superconductive Electronics.
• Gives talks to school groups on Electricity and Magnetism
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