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B Low-Power IC Design Technique

CMOS technology is widely used in digital electronic circuits such as microprocessors,
memory chips, and digital signal processors. By studying CMOS technology, students can
gain a deeper understanding of the principles of digital electronics, including binary logic,
digital signal processing, and gain valuable experience with circuit design techniques such as
transistor sizing, voltage scaling, and layout optimization. Students have to use technical
knowledge including CMOS layout, delay, and power estimation techniques to design reliable,
high performance, and low power CMOS digital circuits and systems. Students can learn
differences between the various approaches that can be used to solve a CMOS digital circuit
design problem and based on the analysis, they can come up with new suggestions to improve
the existing approaches.
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B [eakage Power Minimization

This model reviews different leakage power minimization approaches: variable-threshold-
voltage CMOS and multi-threshold-voltage CMOS. These techniques used in the design and
optimization of IC to reduce the power consumption of a circuit when it is in standby mode.
Students can gain a deeper understanding of the principles of power consumption in IC,
including the sources of power dissipation and the factors that affect power consumption. To
effectively minimize leakage power in a circuit, students use simulation and optimization
tools to analyze and optimize the circuit. By learning about these tools, students can gain
valuable experience with computer-aided design (CAD) tools commonly used in industry.

B Power Management

This module will cover the fundamental principles of low power design, including low-power
architectures, circuit optimization techniques, and energy-efficient algorithms. Students can
learn how to reduce power consumption in various circuits and systems, such as digital
circuits, analog circuits, and mixed-signal circuits. They will understand IC architectures
advantages and disadvantages in different applications, which responsible for efficiently
managing the power consumed by the integrated circuit by controlling the power supply and
regulating the voltage levels across the different components of the chip. This module
focuses on system-level power management and low power analog and RF design, and also
includes a design project to give students hands-on experience in low power IC design.
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I. Overview of Low Power Design II. Low Power Architectures

- CMOS Power Dissipation - Clock Gating and Clock Management

- Power and Performance Tradeoffs - Pipelining to Reduce Supply Voltage

-Trends in IC Power Consumption - Parallelization to Reduce Supply Voltage

III. Low Power Circuit Design IV. Energy Sources and Power Electronics

- Logic Power Estimation - Batteries and Fuel Cells

- Power Minimization in Static CMOS - Energy Scavenging

- Power Minimization in Dynamic CMOS - DC/DC Converters: Fundamentals

- Multiple-Threshold CMOS - DC/DC Converters: Optimization

- Variable Supply and Threshold Voltages

- Managing Leakage V. Other Topics in Low Power Design

- Subthreshold Circuit Design - Low Power Synthesis

- Silicon-on-Insulator (SOI) Technologies - Applications: Computing, Communication,

- Energy Recovery and Multimedia

- Interconnect Power Estimation and - Applications: Sensors and Sensor Networks
Management - Fundamental Limits and Thermodynamics of

Computation

ﬁ’t\ggﬁg The Semiconductor Devices and Integrated Circuits Laboratory (SDIC Lab)

SDIC-Lab is dedicated to scientific-technological research in the field of Semiconductor
Radiation Detectors and Integrated Electronics in CMOS technology for the analog-digital
processing of related signals. In SDIC-Lab, innovative devices and integrated circuits are
designed and studied for the detection of ionizing radiation and particles in order to overcome
the current state of the art. In SDIC-Lab, research activities have been carried out or are in
progress on detectors in Gallium Arsenide (GaAs), Cadmium Telluride (CdTe) and Silicon
Carbide (SiC) and on CMOS / BiCMOS integrated circuits with minimum noise and low
consumption of power. SDIC-Lab has advanced instrumentation for the design and
characterization of semiconductor electronic devices and integrated circuits. In SDIC-Lab the
research activity is combined with the didactic one with the training of students in Electronic
and Computer Engineering, Ph.D. students and young researchers.
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