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Advanced Power Management Techniques

for 10T, Automotive and Industrial Applications
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Power electronics can be found in everything from wearable devices, cellphones and laptops to
gasoline/electric vehicles, industrial motors and inverters that connect solar panels to the electric
grid. With the strong increase in demand for sophisticated power electronics for various
applications, innovative circuits, devices and systems solutions are required to tackle key issues
related to conversion efficiency, power density and cost. This creates a growing need in the
semiconductor industry for expertise in power management design. This course introduces
advanced topics in power management system and circuit design for IoT, automotive, industrial
and high voltage applications. This includes advanced topics related to: inductor-based and
switched capacitor power conversion topologies; nano-power circuit design for extremely power
sensitive IoT applications, commercial designs for automotive and industrial switching converters,
EMI basics and methods employed to mitigate electro-magnetic interference, power devices
employed in high voltage applications ranging from super-junction Si Mosfet’'s, IGBT's to
wide-bandgap semiconductors like GaN and SiC devices, topologies for HV applications and the
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associated control circuits
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Upon completing this course, the participant will be able to:

Develop a comprehensive understanding of switch mode power supplies using inductor-based
and switched capacitor architectures;

- Learn about commercial designs used for powering IoT systems
- Learn about commercial designs for automotive and industrial converters

- Understand the impact of EMI in power systems and how to mitigate EMI through circuit and
board level techniques;

- Learn about high voltage applications, power devices and the topologies and associated gate
drivers, control circuits.
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Analog and mixed-signal designers interested in understanding the principles of power
management. Product, test, system, and application engineers involved with power management
products, applications and testing. Design engineers, technical managers, researchers and
graduate students interested in latest innovations in power management and learning about
commercial designs
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Topic 1: Basics of DC-DC Converters- DC-DC # #: 38 F Al 401R
KM ES; ETHRMABRANTI LSS, BEAERD: SERERE, BRERS

Linear regulators, inductor and switched capacitor based switching converters,
buck-derived topologies, multi-level converters, resonant converters

Topic 2: Powering the IoT — Batteries Optional-#JEcM & - B>
VI RGN BEIR - KPABE. #GE. R, BREWE. B, BEAHRAR. HTEBKE IQ
BATHI nA BHESGT

Characteristics of IoT systems, energy sources — solar, thermal, piezo, wireless
power, batteries, supercapacitors, nA converter design for ultra-low IQ operation

Topic 3: Automotive and Industrial DC-DC Converters-/5 4RI\ DC-DC
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Characteristics of automotive and industrial systems, specific needs for power

density, commercial power converter designs for automotive and industrial
applications

Topic 4: EMI in DC-DC Converters- DC-DC # #2324 [¥) EMI
HBTREMAR; FNRAREREE; FHTE 2R K EMI BRRRAT W ARE 72
Basics of electromagnetic interference, spectral bands of interest for different

standards, industry standard methodologies for EMI reduction for both conducted
and radiated noise

Topic 5: High Voltage Si and wide bandgap devices-5 & Si 1% 7k 284
ik 1200V A1 10kW K& ENA; RE Si s rZEal; 85/ IGBTs. iR GaN Al SiC 8%
PEEEFIR B

High voltage applications up to 1200V and 10kW, basics of high voltage Si devices,
superjunction and IGBTs, wide-bandgap GaN and SiC device structures and benefits

Topic 6: Topologies, Gate Drivers and Isolators-{ff. WHkIXh2:FIFR =25
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Converter topologies for high voltage applications: Buck, QR buck, Flyback, Forward
and LLC converters, gate driver basics, level shifters, isolators for data and power
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