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Name of Course L T P Credit
Type Code
DE NECD556 Neuromorphic Engineering 3 0 0 3

Course Objective

The objective of the course is to provide information about neuroscientific progress towards modeling and reverse-
engineering the brain and develop fundamentals on key hardware building blocks, system level VLSI design and
practical real-world applications of neuromorphic Systems.

Learning Outcomes

Upon successful completion of this course, students will:
e  View neuromorphic computing as a computer architecture research problem
e Perform software and hardware implementation of basic biological neural circuits

Unit : Lecture -

No. Topics to be Covered Hotrs Learning Outcome
Introduction to Neuromorphic Engineering; Signalling 9 Acquire an understanding of the
and operation of Biological neurons, neuron models- LIF, fundamental design principles in

1 IF, HH; Synapses and plasticity rules, Spike-time- Neuromorphic Engineering
dependent plasticity (STDP); Biological neural circuits;

Non-von Neumann computing approach, learning rules,
retina, cochlea, Neuromorphic design principles
FETs - device physics and sub-threshold circuits; Analog Understand the device and circuit
2 and digital electronic neuron design design concepts for implementation
8 of Electronic neurons
Non-volatile memristive semiconductor devices and 8 Understand  and  design ‘the

3 circuits; Interconnection schemes for large non-spiking interconnection schemes using VLSI
and spiking neural networks devices and circuits
Digital neuromorphic VLSI, Electronic synapses and Understand the architecture of

4 other neuromorphic systems . Digital Neuromorphic VLSI
Analysis of design, architecture and performance 9 Understand the architecture of

5 characteristics of demonstrated chips employing Analog Analog Neuromorphic VLSI through
neuromorphic  VLSI; Case studies of large-scale case studies
neuromorphic hardware implementations
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