
NANO-SCALE SCIENCE AND ENGINEERING 

 
 
SPEAKER: Dr. Abu Sebastian 
 
DATE: 17th March '15 
 
TIME: 8 PM 
 
VENUE: Telepresence Classroom 
 
ABSTRACT:  

The interaction was informative and helpful for students. He shared his experiences 
on working with IBM and mentioned about the projects he did. He talked about the current 
and the future prospects of Nano-scale Science and Engineering. He also enlisted the 
contribution of IBM in the same. Questions were taken regularly during the course of the 
speech and all doubts were thoroughly explained. 
 
SPEAKER’S PROFILE: 

The speaker is currently research staff member at IBM research – Zurich. He is the 
recipient of IFAC 2013 Mechatronic system young Research award. He is the co-recipient of 
2009 IEEE control system technology award and the 2009 IEEE transaction on control system 
Technology Outstanding paper award. He is Vice-chair IFAC Technical committee on 
Mechatronics, serves on editorial board of journal, Mechatronics, senior member of IEEE. 
 
LECTURE SUMMARY: 
 Dr. Abu Sabastian went on to explain how the work in the field of Nanotechnology 
started only in the recent past. He defined Nanotechnology as the manipulation of matter 
on an atomic, molecular, and supra-molecular scale. He then mentioned about the Scanning 
probe microscope which works at low temperature (AFM) for mapping of molecules.  
 

Certain techniques such as use in AC mode, which makes the cantilever oscillate in a 
sinusoidal manner, hits surface, and generates higher harmonics and use of 
parameterization followed by optimization were discussed. These techniques still had 
certain problems for instance, the tip of the cantilever is still big (4-10 nm radius) to work 
with. He discussed about tools for 3-D patterning which can be used for writing 3-D 
structures and produces them on silicon, which opened up the window to Nano-scale world 
 
 He also talked of a device, i.e. the phase change memristor which are essentially 
Nano resistors with memory. He demonstrated how there is a huge speed gap between the 
RAM and HDD of a computer. He explained volatile memory storage is charging of capacitor 
and then refreshing it for re-use while permanent memory is magnetic in nature. A different 
type of memory, known as flash memory was discussed about which is a floating gate 
wherein the presence/absence of electrons can be attributed to certain states. He talked 
about the emerging memristive concepts such as MRAM, Oxide RAM and Phase change 
memory. 
 



 He specifically talked about the Phase change memory concept. It is made up of 
Germanium and Antimony, which when is in a disordered stated, is high resistance while 
when in order, is a low resistance. He explained that the crystalline state is low resistance. 
When melted to amorphous state, it is high resistance. This swapping of states is achieved 
by electrical means. 
 
 He mentioned that a joint venture of SK Hynic and IBM is trying to make PCM 
wherein the applications of the same will be beyond memory. He finished the lecture 
thrusting upon the growth of on neuromorphic computing which is an attractive area for 
research. 
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