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Program Overview

Integrated circuits (ICs) are the foundational components of modern electronics powering devices, from smartphones to critical
medical instruments and automotive systems. The relentless progress of IC technology has ushered in an era of compact, energy-
efficient, and high-performance electronics, propelling the semiconductor industry forward. At the core of loT (Internet of Things)
development lies IC design, providing the essential framework for creating a diverse range of loT devices and solutions.

Field-Programmable Gate Arrays (FPGASs) are increasingly integral to IoT applications, offering high-density designs with
embedded microprocessors, fast memory, and robust communication capabilities, mainly suited for hardware acceleration and
high-performance computing tasks. FPGAs gain popularity due to their design reusability and flexibility, significantly reducing
development time and non-recurrent engineering costs. Their standout feature is reconfigurability, distinguishing them from
application-specific integrated circuits. This adaptability makes FPGAs an attractive choice.

This program aims to provide students with a strong foundation and problem-solving insight for the design and analysis of
integrated circuits and FPGAs and equip students with the skills sought after by the thriving industrial sector. Students will gain
insights into the IC design process and FPGAs, develop a keen understanding of technologies that serve as building blocks to
modern digital circuits and know their applications, analyze and synthesize circuits usage in logic and FPGAs, be familiar with the
architecture and programming of modern FPGA devices and the design flow for FPGAs, configure designed circuits into FPGAs.

This program empowers students to meet the demands of a dynamic and innovative field, appreciate the miniaturizing circuits, and
position them to contribute meaningfully to the ever-evolving world of integrated circuits.
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Syllabus Practical
Integrated Circuit, Logic Circuits, and Digital Microelectronics
«Combinational and sequential circuits o : , o
Student tilize a provided basic logic circuit
*Programmable logic circuits FPGAs vaents can P o 9
Frequency Response and Digital Signal Processing and develop VHDL code to describe it. Therefore,
*Noise in Integrated Circuits the code can be used to configure the FPGA chip.

*Logic gate definitions
*MOS and CMOS Inverters
*Semiconductor memories: static and dynamic circuits the versatility of programmable logic technology.
*Application Examples

This hands-on exercise helps students to grasp

What you will gain

* Frontier topic and cutting-edge technology.

« Interdisciplinary Exploration: students are urged to delve into diverse domains, including electrical engineering, computer
science, hardware design, and cybersecurity.

« Pioneering in an Evolving Field: engage in a rapidly emerging domain with profound future contributions.

» Industry-Leading Faculty: benefit from the expertise of exceptional faculty members who actively lead and contribute to
the industry.
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Professor Florin Udrea FRENg

Florin Udrea is a professor in semiconductor engineering and head of the High Voltage Microelectronics and Sensors Laboratory at
University of Cambridge.Prof. Udrea has published over 550 papers in journals and international conferences. He holds over 150
patents (for distinctive inventions) in power semiconductor devices and sensors. Prof. Florin Udrea was board director in Cambridge
Enterprise between 2011 and 2019. For his ‘outstanding personal contribution to British Engineering’ he has been awarded the Silver
Medal from the Royal Academy of Engineering. In 2015 Prof. Florin Udrea was elected a Fellow of Royal Academy of Engineering. In
2018 Prof. Udrea has been awarded several major prizes, including the prestigeous Mullard medal from the Royal Society. In 2021
Prof. Udrea was named “the Academic Entrepreneur of the Year” by Business weekly.

Professor Ozgiir B. Akan

Professor Ozgiir B. Akan is the Head of the Internet of Everything Group at the Department of Engineering, University of Cambridge,
where he conducts highly advanced theoretical and experimental research on nanoscale, molecular, and neural communications,
Internet of Everything, cyber-physical systems, 5G and THz wireless mobile networks, distributed social sensing, and cognitive radio
and sensor networks. He is an IEEE Fellow. His research interests primarily lie in Internet of Everything, Internet of Nano-Bio Things,
Nanoscale, Molecular, and Neural Communications, Wireless Communications, Distributed Social Sensing, Cognitive Radio and

Sensor Networks.

Dr. Sanjiv Sambandan

Dr Sanjiv Sambandan is a Lecturer at the Department of Engineering, University of Cambridge, and an Assistant Professor at the
Department of Instrumentation and Applied Physics, Indian Institute of Science.

Sanjiv’s research interests primarily lie in semiconductor devices and integrated circuits particularly applied to disordered
semiconductors and flexible electronic systems. His research threads also span rheology, mechanics, and non-linear systems with
applications focused on flexible electronics.
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