
 
 
 
 Allen C. Cheng, Ph.D. 
 
Department of Electrical and Computer Engineering 
Department of Bioengineering 
Department of Neurological Surgery 
Department of Computer Science 
Advanced Computing Technology Laboratory 
University of Pittsburgh 
 
Title: Designing Next-Generation Microelectronics for Emerging Bio-Implantable Applications. 
 
Abstract: The idea of implanting microelectronic devices into a human body to perform in vivo 
diagnosis, therapeutic interventions, and functional augmentation holds the promise to 
significantly improve the state of healthcare and the overall societal wellbeing. Currently, bio-
implantable devices can monitor and regulate a variety of electrical and biochemical processes in 
an individual, in many cases restoring a quality of life that has not been achievable in the past. 
Despite the large potential benefits and new range of capabilities they can potentially provide, 
the microelectronics used even in leading-edge bio-implantable research efforts lag the state-of-
the-art in computing by several generations, severely limiting their capabilities.  These shortfalls, 
rooted in the employed computing and communication technologies, pose a significant barrier to 
deploy more functionally sophisticated bio-implantable applications, extend their life span, and 
achieve profound breakthroughs in biological sciences and medicine.  
 
In this talk, I will discuss some of the challenging issues and requirements in designing next-
generation microelectronics for emerging bio-implantable applications. Then, I will propose a set 
of promising approaches and future research directions, which the system, architecture, and 
circuit communities can tackle and make significant contributions. I will also describe the 
current status of the bio-implantable computing platform initiative conducted at the University of 
Pittsburgh along with our strategic partners in other collaborative institutions. 
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