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The convergence in technologies, especially those linked to Information Technology, has 

played critical roles in modern civilization. Combined with advancement in transportation 

technology, IT has brought more intimate and faster human interactions, be they social or 

business oriented. Internet-based interactions and mobility enabled by portable devices make 

human connections ubiquitous. Searching for information has also become easy and fast, 

although authenticity and credibility are not always guaranteed. Major business successes in 

recent years have been built around IT. To name a few, Facebook, Apple’s iPhone, and 

Samsung’s Galaxy.  

In the first part of this talk, we will discuss the influences and future trends of convergent IT 

on global wellbeing, especially on education, entertainment, energy, environment and 

healthcare. Major forces behind the convergence of IT have been the continually miniaturized 

micro/nanoelectronics. With ultra-high density VLSI chips, today’s mobile phones are more 

powerful and more versatile than the supercomputers a few decades ago. With advancements 

in carbon nanotubes, nanowires and nanoelectronics, new materials, new device technologies 

and large scale co-design of hardware and software, the future of IT field can be even more 

exciting. Ultra low power implantable VLSIs enable great advancements in biomedical 

research and healthcare.  

On the other hand, with shrinking device dimensions, the reliance on electron charge for 

representing digital information may no longer be the right way. The imminent barriers to 

Moore’s Law call for disruptive idea of VLSI building blocks for future generation electronics. 

Responsive efforts span from investigation of new physical state variables other than charge 

or voltage to novel nanoelectronic devices and circuit architectures offering ultra-dense 

memory, and low-power logic and reconfigurable hardware architectures.  

Thus in the second part of this talk, we will discuss memristors with their inherent nonvolatile 

resistance as a state variable. Nanoscale memristors can be configured for NVRAM memories, 

logic gates, reconfigurable interconnects and nonvolatile latches with high integration density. 

With CMOS compatibility, the NVRAM technology has become a leading technology. Some 

interesting memristor realizations and their applications in analog circuits, digital circuits, 

neuromorphic circuits, RRAM, CAM, and FPGAs and others will be discussed. 
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