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Understanding both the theoretical and experimental perspectives is very crucial for a systematic 
and in-depth understanding of nonvolatile steep slope devices for cross-point architectures. 
Therefore, this work is completely interdisciplinary, and the supervisors can bring together the 
required knowledge, experience, and expertise of this research. Dr. Ankur Goswami from IIT 
Delhi will mainly involve in the experimental part of the project, which comprises various state-
of-the-art equipment and transport measurements (such as HRXRD, SEM, TEM and various 
modules of AFM such EFM, KPFM, MFM, conducting mapping, etc.). 
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Whereas Dr. Ram Krishna Ghosh from IIIT Delhi will be involved in theoretical aspects using 
various computational algorithms and tools (such as density functional theory (DFT), non-
equilibrium Green’s function (NEGF) formalism, etc.). 
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Fabrication of Resistive Memory Switches and its application for Hardware Development 
for AI/ML using Transition Metal Oxides and Dichalcogenides. 

Project Summary 
 
(Minimum 500 and 
maximum 2000 
characters) 

 
 

Artificial Intelligence recently became ubiquitous, requires large-scale data and 
computation using state-of-the-art computer hardware. This becomes extremely 
challenging as traditional Von-Neumann bottleneck between memory and processor units 
limits the computational time. Hence to circumvent such constraints, neuromorphic 
computing has been envisioned inspired by the biological nervous system. One possible 
solution is to use step-slope transition metal oxide (VO2, TiO2) and metal 
dichalcogenides (MoS2, WS2) based nanoscale resistive- switch (RRAM) for such device 
architecture. Therefore, we will explore low-power RRAM devices for cross-point arrays 
by combining both computational and experimental studies. We will theoretically conduct 
ab-initio DFT calculation and quantum transport simulations of the above materials and 
devices, further benchmarking with our experimentally developed nanoscale devices. 
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