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II. Abstract 

Recently, advances in micro- and bio-electronic technologies have attracted the attention of researchers 

in variety of life science and industrial applications.  In this session, the invited speakers will talk about 

different electrical engineering aspects of these technologies.   

The first speaker will talk about a custom-made micro-fabricated device suitable for biomedical 

applications.  The focus of this talk will be on the design and development of a light-weight 

compact multi-channel micro-electrocorticography (ECoG) system for extracellular neural 

recording. System-level function, design, and specifications of the system including the 

associated circuits, microelectrode array (MEA), packaging, and integration of the system will be 

elaborated.  

The second speaker will talk about novel implantable systems. Today, implantable medical 

devices play an increasingly important role in improving quality of life for millions of people 

suffering from brain neurological disorders. The speaker will discuss circuit- and system-level 

design considerations and trade-offs that must be taken into account in the design of such 

systems in order to achieve high-resolution real-time brain electrophysiological activity 

monitoring, low-latency low-power digital signal processing, and highly-efficiency charge-

balanced electrical stimulation.  

The third speaker will talk about the great advantage of highly integrated circuit chips for DNA 

sequencing applications. DNA sequencing is quickly evolving into a mobile technology with a 

need for power efficient compute services.  This talk describes such a service in the form of a 

VLSI base caller chip for nanopore-based 3rd generation DNA sequencers.  



The fourth speaker will talk about a novel printed electronic technology. Printed electronics 

constitute a new microfabrication paradigm that holds great promise for large-area, low-cost and 

flexible systems. A wide range of novel applications will be enabled including disposable, large-

area biomedical sensing. This talk will describe recent progress towards fully-printed high-

performance electronics at low cost. A novel roll fabrication procedure is demonstrated that 

allows sub-5µm features to be gravure printed at a high speed of 1m/s. These highly-scaled 

features are used to print high-performance, low-voltage, scaled transistors where every layer is 

printed at 1m/s.  

The fifth speaker will present a novel impedimetric platform for biological and chemical 

analysis. This platform consists of a disposable microchip, chip holder and impedance 

measurement system connected to a computer. The proposed platform offers a low-cost, easy-to-

use, and potentially high-throughput platform for chemical and biological analysis. High current 

operation is often desirable in electronic devices, as it affects a variety of essential aspects such 

as switching speed in transistors, sensitivity in sensors, and light output in light-emitting devices.  

The sixth talk will focus on heat transport in electronic devices. High currents, however, can lead 

to premature device failure or the degradation of device performance, as the inherent increase in 

device operating temperature can degrade materials/junctions, increase leakage, or lower 

mobility. For emerging devices  based on 2D materials such as graphene, there is an opportunity 

to impact the device performance at the early stages of device development.  
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M.A.Sc. degree from McMaster University, Canada, in 2010, and the Ph.D. degree from the 
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his Ph.D., he focused on the design, development, and validation of wireless and battery-less 
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