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The Department of Electronics & Communication Engineering, Jaypee University of 
Information Technology (JUIT), in collaboration with Electronics & ICT Academy, Centre 
for Development of Advanced Computing (CDAC), Mohali, IEEE R10 EAC, IEEE India 
Council, IEEE Delhi Section, IEEE MDC, SAC, and WIE AG Delhi Section, successfully 
organized a one-week Faculty Development Program (FDP) on “VLSI Design: Bridging 
Theory and Practice” from June 9 to June 13, 2025. 

 

The FDP was formally inaugurated with an inspiring address by the Chief Guest, Mr. V.K. 
Sharma, Scientist-G and Director at CDAC Mohali. He underscored the growing relevance of 
semiconductor design in India’s national development, emphasizing the role of academic 
institutions in fostering technological leadership and research capabilities. His insights 
effectively set the tone for the sessions that followed. 

 



The FDP aimed to bridge the gap between academic teaching and industry demands by 
covering advanced topics such as digital and analog VLSI design, FPGA implementation, and 
design automation, along with practical sessions using industry-standard tools like Cadence 
and Xilinx Vivado.  

The program brought together eminent experts from academia, industry, and research 
organizations, as reflected in the distinguished speaker lineup: 

1.​ Dr. Balwinder Singh, Scientist-E, CI, E&ICT Academy, CDAC Mohali, served as 
both Guest of Eminence and Resource Person. 

2.​ Prof. Manoj Saxena, Department of Electronics, University of Delhi, graced the event 
as Guest of Honor and Resource Person. 

3.​ Prof. Rajendra Singh, Department of Physics, IIT Delhi contributed as resource 
persons. 

4.​ Prof. Sudeb Dasgupta, Department of ECE, IIT Roorkee contributed as resource 
persons. 

5.​ Mr. Harpreet S. Jatana, Former Group Head, SCL Mohali and ISRO, brought industry 
depth as a senior resource person. 

The event hosted 42 participants from 28 institutions across 13 states, including faculty, 
research scholars, and JRFs from renowned institutes, fostering a vibrant exchange of ideas. 
The FDP consisted of expert lectures along with hands-on projects. The FDP was coordinated 
by Prof. Shruti Jain, Dr. Vikas Baghel, Dr. Nishant Jain, and Dr. Pardeep Garg. 

 



 

 

 



 
 

Session Highlights 

Day 1, Session 1  

Day 1, Session 1 commenced with an expert lecture by Prof. Manoj Saxena, Department of 
Electronics, University of Delhi. His session, titled “100 Years of FET: Development and 
Innovations”, traced the historical journey of field-effect transistors and their role in shaping 
modern electronics. He provided a wide-ranging discussion—from fundamental theories to 
IC design challenges and pedagogical practices—enriching the knowledge base of all 
participants. 

 



 
 

Day 1, Session 2 

Day 1, Session 2 featured Dr. Balwinder Singh, Scientist-E at CDAC Mohali. His lecture on 
“Chip Design: From Sand to System on Design” provided a comprehensive view of the 
semiconductor development lifecycle. He delivered an insightful session on the complete 
chip design process—from raw silicon to system-level integration. He explained key 
semiconductor fabrication steps like oxidation, photolithography, etching, doping, and 
metallization. The VLSI design cycle was covered in detail, from specification and 
HDL-based design to fabrication and testing. Dr. Singh also introduced Programmable Logic 
Devices (FPGAs, CPLDs) and their role in rapid prototyping. Foundational concepts of logic 
design, including Boolean algebra and gate-level circuits, were revisited. The session 
concluded with a deep dive into N-MOS fabrication and the concept of System on Design 
(SoD), emphasizing compact, multi-functional chip integration used in modern devices. 

 



 

Day 1, Session 3 

Day 1 – Session 3 Ms. Soniya Badgujjar delivered an expert lecture on “Basics of Digital 
Logic Design and Introduction to HDL,” focusing on core digital design concepts and 
practical Verilog implementation. She covered logic gates, Boolean algebra, and 
combinational circuits, followed by an introduction to Verilog syntax, identifiers, keywords, 
and hierarchical design. The session included hands-on practice with designing and 
simulating basic circuits like adders and multiplexers. This blend of theory and application 
provided participants with a solid foundation in digital logic and HDL programming. 

 



 
 

Day 2, Session 1 

Day 2, Session 1 featured Prof. Rajendra Singh, Department of Physics and Electrical 
Engineering, IIT Delhi, titled “Semiconductor Manufacturing in India: Role of Academia.” 
Prof. Singh provided a comprehensive overview of India’s growing semiconductor 
ecosystem, emphasizing the importance of academic involvement in research, innovation, 
and industry collaboration. He discussed the India Semiconductor Mission (ISM), the 
fabrication of single-crystalline silicon wafers, and key initiatives like the Nanoscale 
Research Facility (NRF) and Indian Nanoelectronics Users Program (INUP), inspiring 
participants to actively contribute to India’s semiconductor future. 

 

 



 

 

Day 2 – Session 2 

Day 2 – Session 2 conducted by Dr. Balwinder Singh, Scientist-E, CI, E&ICT Academy, 
CDAC Mohali, titled “Chip Design: From Sand to System on Design.” As part of the Faculty 
Development Programme on VLSI Design, Dr. Singh provided a detailed walkthrough of the 
entire semiconductor development process—from silicon extraction to the final integrated 
circuit. He covered key topics such as logic design fundamentals, the conversion of sand into 
high-purity silicon wafers, and the fabrication steps involved in N-MOS technology. The 
session also introduced participants to clean room requirements and highlighted the full chip 
development cycle, emphasizing the significance of academic involvement in advancing 
India’s chip design capabilities. 

Day 2 – Session 3 

Day 2 – Session 3 was conducted by Ms. Soniya Badgujjar, Project Engineer at C-DAC 
Mohali, titled “Basics of Digital Logic Design and Introduction to HDL.” She introduced 
participants to key HDL concepts, including identifiers, keywords, data types, number 
representation, and operators. The session also covered designing combinational circuits 
using various abstraction levels—behavioral, RTL, and structural—with practical examples 
in Verilog and VHDL. The lecture effectively bridged theoretical logic design with hands-on 
HDL implementation, providing a solid foundation for beginners in digital design and VLSI. 

Day 2 – Session 4  

Day 2 – Session 4 featured by Prof. Rakesh Kumar Bajaj from JUIT, Waknaghat, on 
“National Education Policy 2020” and Prof. Shruti Jain, Associate Dean (Innovation) at 
JUIT, who spoke on “Explore the IEEE Member Experience”.  

Prof. Rakesh Kumar Bajaj provided a comprehensive overview of NEP 2020, highlighting its 
emphasis on multidisciplinary education, academic flexibility, research funding, and 



institutional autonomy. Key reforms such as MERUs, ABC, and the Multiple Entry-Exit 
system were discussed alongside core themes like equity, technology integration, and teacher 
empowerment. Prof. Bajaj also emphasized the Malaviya Mission for faculty capacity 
building, making the session highly relevant for aligning academic practices with national 
education reforms.  

Prof. Shruti Jain spoke on “Explore the IEEE Member Experience.” She presented an 
overview of IEEE’s global impact, professional benefits, and opportunities for academic 
engagement. Her talk encouraged faculty and students to actively participate in IEEE 
activities, including technical societies, volunteering roles, and coding competitions that 
enhance career and research prospects. 

 

Day 3 – Session 1 

Day 3, Session 1 consisted of a collaborative expert lecture by Dr. Shruti Jain and Dr. 
Pardeep Garg from JUIT, titled “Introduction to Sequential Circuit Design.” The session 
introduced the concepts of flip-flops, finite state machines, timing analysis, and register 
design. Participants engaged in practical design exercises using simulation tools and were 
grouped into teams to work on minor projects. The guided, hands-on format provided deep 
practical learning. 

 



Day 3 – Session 2 

Day 3, Session 2 consisted of a collaborative expert lecture by Dr. Vikas Baghel and 
Dr.Pardeep Garg from JUIT, titled “Practical Sequential Circuit Design Exercises”. 
Participants engaged in practical design exercises using simulation tools and were grouped 
into teams to work on minor projects. The guided, hands-on format provided deep practical 
learning. 

 

 
Day 4, Session 1 

Day 4 – Session 1 was conducted by Prof. Shruti Jain, Associate Dean (Innovation) at JUIT, 
on “Introduction to FPGA Architecture and Development Flow”. The session by Prof. Shruti 
Jain provided a comprehensive overview of FPGA fundamentals, including their 
programmable logic blocks, interconnects, and configurable I/O. The lecture detailed the key 
stages of FPGA development, from design entry and synthesis to implementation and 
programming, emphasizing tools like HDL (Hardware Description Language) and 
FPGA-specific software. Prof. Jain highlighted best practices for efficient design, 
optimization techniques, and common challenges faced during FPGA development, offering 
students practical insights into the architecture and development flow essential for designing 
complex digital systems. 



 

Day 4, Session 2 

Day 4, Session 2 was conducted by Mr. Prathamesh, Project Engineer at CDAC Mohali. He 
delivered two consecutive sessions: “Introduction to FPGA Architecture and Development 
Flow” and “FPGA Implementation, Debugging, and Minor Projects.” He explained core 
FPGA components such as CLBs and LUTs, and demonstrated implementation using tools 
like Xilinx Vivado. He also showcased debugging tools like ILAs and discussed real-time 
project ideas. The sessions promoted interactive learning and empowered participants to start 
FPGA-based projects. 

 



 

 
Day 5, Session 1 

Day 5, Session 1 featured a highly specialized lecture by Prof. Sudeb Dasgupta from IIT 
Roorkee on “Cryo-CMOS: Bridging Classical Readout and Quantum Hardware at 4.2K 
Temperature.” He discussed the design of CMOS circuits that operate under cryogenic 



conditions—critical for quantum computing applications. His discussion spanned 
cryo-compatible device modeling, challenges at low temperatures, and potential future 
directions in hybrid classical-quantum system integration. 

 

Day 5, Session 2  

Day 5, Session 2 concluded the technical sessions of the FDP with an expert lecture by Prof. 
H.S. Jatana, an authority in deep submicron (DSM) technologies and space-grade VLSI 
systems. His lecture, titled “Challenges in Development of Space Grade VLSI Products in 
DSM Regime”, addressed the design, fabrication, and reliability demands of electronics used 
in aerospace and defense. He explained techniques for radiation hardening, reliability testing, 
and process customization. Drawing from industry experience, he presented practical 
challenges and case studies that added immense value for all participants. 

 
 



Valedictory session 

Following Prof. Jatana’s engaging session, the valedictory session was held to officially close 
the Faculty Development Program. Participants reflected on the technical richness and 
practical orientation of the sessions, appreciating the diversity of topics and quality of 
resource persons. Certificates were distributed, and the organizing team expressed gratitude 
to all collaborators, speakers, and attendees for making the program a resounding success. 
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“वी.एल.एस.आई. डिजाइन: ब्रिजिंग थ्योरी एंड प्रकै्टिस” नामक प्रभावशाली एक सप्ताह के संकाय 
विकास कार्यक्रम के उद्घाटन की मेजबानी https://asarnewz.com/?p=52531 
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JUIT in collaboration with CDAC Mohali started One Week FDP ☞ 
https://crazynewsindia.com/juit-in-collaboration-with-cdac-mohali-started-one-week-fdp/adm
in/ 

 

Department of Electronics & Communication Engineering, Jaypee University of Information 
Technology, Solan in collaboration with CDAC Mohali Started One Week FDP on “VLSI 
Design: Bridging Theory and Practice” https://shikharnewsindia.com/archives/3490 
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