






























































checks, handling reset, packaging interface UVCs. 

Lab : Demonstrate TLM Concepts in UVM  

 

 Projects:  
1. Memory Controller Simulation  

2. UVM-Based Verification of FIFO 

3. UART Protocol Verification using UVM 

4. SPI Master/Slave UVM Environment verification 

 5. AXI-Lite Interface Verification using UVM  
 

 

Course Outcomes: After completing the course, the students will be able to 

25VDE224.1 
Apply verification planning and functional coverage strategies to design and build UVM-

based test benches. 

25VDE224.2 
Apply OOP principles to design and implement UVM test benches for functional verification. 

 

25VDE224.3 
Utilize UVM library elements (uvm_object, uvm_component, TLM interfaces, configuration 

objects, and the factory mechanism) to implement structured testbench architectures. 

25VDE224.4 
Analyze the interaction and contribution of UVM testbench elements driver, monitor, 

checker, and test cases in achieving functional coverage. 

25VDE224.5 
Implement automation strategies to develop reusable UVCs with agents, sequences, 

functional coverage, checkers, and reset handling. 
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Theory 

I IA II IA Project 

Assessed for 100 marks 

reduced to 50 Marks 25 25 

Average of 2 tests – 25 marks 

 

 
Practical 

Weekly Assessment  

Lab Record/ Project-10 Marks 

Lab IA– 15 Marks 

Total – 50 Marks Total – 50 Marks 

 

Reference Books 
1. Sharon Rosenberg, Kathleen Meade, “A Practical Guide to Adopting the Universal Verification 

Methodology (UVM)”, Lulu publishers, 2010. 

2. Vanessa R. Cooper, “Getting started with UVM: A beginner’s guide”, Verilab publisher, 2013. 

3. UVM Cookbook, Verification Academy, 2013. 

4. UVM User’s guide, Accellera, 2011. 

 









Course Outcomes: After completing the course, the students will be able to 

25VDEP2252.1 
Identify and apply various Linux commands to cater the needs of VLSI design. 

25VDEP2252.2 
Develop the PERL scripts for EDA tool automation. 

25VDEP2252.3 
Apply the various PERL scripts for handling files and directories. 

25VDEP2252.4 
Develop the TCL and advanced TCL scripts for VLSI design automation. 

25VDEP2252.5 
Develop the Python scripts to interpret files and directories. 

25VDEP2252.6 
Develop and execute various scripting methods for VLSI design applications. 
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50 50 

Written Test 

50 50 

Five questions with each of 

20 marks (with internal 

choice). Student should 

answer one full question 

from each module 

Average of two tests – 50 marks scaled 

to 25 marks 

Assignment 15 marks 

AAT 10 marks 

Total – 50 Marks Total – 50 Marks 

 
 

  

Reference Books 

1. Larry Wall, Tom Christinsen, John Orwant, Programming PERL, Fourth Edition, Oreilly 

Publications, 2012. 

2. Randal L. Schwartz, Brian D. Foy, Tom Pheonix, Learning PERL, 8th Edition, O’Reilly 

Media Inc, 2021. 

3. John K. Ousterhout, Ken Jones, Tcl and TK Toolkit, Second Edition, Pearson Education, 

2010. 

4. Mark Lutz, Learning Python, 5th Edition, O’Reilly Media Inc, 2013. 

5. Guido Van, Rossum Fred, L.Drake, Python Tutorial Release 3.2.2, Python Software 

Foundation, 2012. 
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Semester: II 

Course Name: Neuromorphic Chip Design and Computing 
L: T: P:J 

Credits: 

Dept. of Electronics and Communication Enginecring 
M.Tcch (VLSI Design and Embedded Systems) 

Choice Based Credit System (CBCS and Outcome Based Education (OBE) 

Hours/Week (Total) 

3 

3: 0 :0: 0 

3 

Course Learning Objectives: The students will be able to 

Pre-Requisites: Basic knowledge of Artificial Neural Networks, FPGA, Analog circuits, Digital 
circuits. 

2 Explore the basics of biological neural circuits. 

Course Code: 25VDE226 

Present the Neuromorphic computing systems. 

Understand the current trends and methods in Neuromorphic Computing. 

Module-1: Introduction to Neuromorphic Computing 

Brain as a potential Technology: The nature of Neuronal Computation, 
approaches to understanding Brains, an example model of Neural circuit 
processing, Toward Neuromorphic cognition. 

4 Discuss the fundamentals of neuromorphic devices, circuits and systems. 
5Understand the design of Hardware Accelerators using DNNS. 

Artificial Neural Networks in Hardware: Digital Accelerators, FPGA 
Based Accelerators, Analog/Mixed-Signal Accelerators. 

CIA Marks: 50 
SEA Marks: 50 

Module-3: Building Neuromorphic Systems-Silicon Neurons 
Introduction, Silicon Neuron Circuit Blocks, Conductance Dynamics 
Spike-Event Generation, Spiking thresholds and Refractory periods, 
Spike-Frequency adaptation and adaptive thresholds, Axons and 
Dendritic trees, Additional useful building blocks, Silicon Neuron 
implementations, Subthreshold biophysically realistic models, Compact 
I & F circuits for Event-based systems, Generalized I & F Neuron 

circuits, Above threshold, Accelerated-Time, and Switched-Capacitor 
Designs. 

SEA Duration: 03 Hours 

Module-4: Building Neuromorphic Systems- Silicon Synapse 
Introduction, Silicon synapse implementations, non-conductance-based 
circuits, Conductance-based circuits, NMDA synapse, Dynamic plastic 
synapses, Short-Term plasticity, Long-Term plasticity. 
Module-5: Accelerating DNNs in Hardware 

Module-2: Hardware implementation of Spiking Neural Networks 
Different generations of Neural Networks, Spiking Neuron operating 
principle, Models of spiking Neurons, Methods of Data Representation in 
Spiking Neural Networks and Network Learning Methods, Assessment of 
Network Processing Efficiency, Edge computing using Spiking Neurons, 
Hardware aspects of Semiconductor implementations of Spiking 
Neurons, Neuro-processors. 

GPUs, Spatial Accelerators, Systolic Arrays, HW-SW co-design, Binary 
neural networks, Bit-precision, pruning and sparsity, vector 
architectures, FPGAs and GPU Architectures, ASIC Accelerators, In 
Memory computing accelerator design, Neuromorphic accelerators, 
custom and reconfigurable accelerators, Emerging technologies, 
ReRAM, Analog Accelerators, Emerging Hardware Architectures, 
Memristor based designs, Spiking architectures. 

No. of Blooms 
Hours Cognitive 

Levels 

8 

8 

Understand 
CO1 

Apply 
CO2 

Apply 
CO3 

Apply 
CO4 

Apply 
COS 



Course Outcomes: AfMer conmpleting the course, the students will be able to 

25VDE226.1 

25VDE226.2 

25VDE226.3 

2SVDE226,4 

25VDE226.5 

25VDE226.6 

PCI 

Conduction 

Understand the various aspects of computational neuroscicncc. 

Design the hardware-based Neural Networks. 

Develop thc neuromorphic computing systems for various applications. 

Modcl the neuromorphic blocks using devices, circuits and systems. 

Design ncuromorphic accclerators using DNNs for various applications. 

Reference Books 

50 

Develop the VLSI design applications using neuromorphic computing technologies. 

1. Abderazek Ben Abdallah and Kang Dang Ngo, Neuromorphic Computing Principles and 
Organization, First Edition, Springer, 2022. 

50 

2. Liu Shh-Chi, Tobi Delbruk, Giacomo Indiveri, Adrain Whatley, and Rodney Douglas, Event 
Based neuromorphic systems, John Wiley & Sons, 2014. 

3. Gerstner, Wulfram, Werner M. Kistler, Richard Naud and Liam Paninski, Neuronal dynamics: 

From Single Neurons to Networks and Models of Cognition, Cambridge University pres, 
2014. 

Marks Distribution for Assessment: 

CIA SEE 

Written Test 

Assignment 

AAT 

CIA (50) 

50 

Average of two tests - 25 marks 

1SM 

50 

10M 

Total - 50 Marks 

SEE 
Conduction: 100 M 
Reduced to: 50 M 

Five questions with each of 
20 marks (with internal 
choice). Student should 
answer one full question 
from each module 

Total -50 Marks 


