
Simplified Design of Switching Power
Supplies: A Comprehensive Guide for Design
Engineers
In the realm of modern electronics, the significance of switching power
supplies (SPS) cannot be overstated. They are ubiquitous in electronic
devices, from smartphones and laptops to industrial automation systems.
Their ability to convert electrical power efficiently and reliably makes them
indispensable components in a wide range of applications.

Simplified Design of Switching Power Supplies (EDN
Series for Design Engineers) 

4.4 out of 5
Language : English
File size : 5412 KB
Text-to-Speech : Enabled
Print length : 225 pages

For design engineers, mastering the art of SPS design is crucial to creating
electronic products that meet the demands of today's competitive market.
This comprehensive guide delves into the intricacies of switching power
supply design, providing a thorough understanding of the principles,
techniques, and considerations involved in this complex discipline.

Chapter 1: Understanding the Basics of SPS

This chapter serves as the foundation for understanding SPS. It introduces
the fundamental concepts, including power conversion principles, switch-
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mode operation, and the different types of switching power supply
topologies. Through clear explanations and illustrative examples, readers
will gain a solid grasp of the basic building blocks of SPS.

Chapter 2: Circuit Analysis and Component Selection

Circuit analysis plays a critical role in SPS design. This chapter delves into
the techniques for analyzing switching power supply circuits, ensuring
stability and optimal performance. It provides guidance on selecting
appropriate components, such as transistors, inductors, and capacitors,
with a focus on understanding their electrical characteristics and impact on
circuit behavior.

Chapter 3: Magnetic Components and Design

Magnetic components are essential elements in SPS. This chapter
explores the principles of magnetic design, focusing on topics such as
inductor and transformer construction, core materials, and winding
techniques. It provides practical guidelines for designing and selecting
magnetic components to meet specific requirements, including inductance,
energy storage, and efficiency.

Chapter 4: Control Theory and Stability Analysis

Control theory plays a vital role in ensuring the stability and regulation of
SPS. This chapter introduces the fundamental principles of control theory
as applied to SPS design. It covers topics such as feedback loops,
compensation techniques, and stability analysis methods. Readers will
learn how to analyze and design control systems to achieve desired
performance characteristics.

Chapter 5: Advanced Design Techniques



This chapter delves into advanced design techniques for maximizing the
performance of SPS. It covers topics such as soft-switching techniques,
resonant converters, and power factor correction methods. These
advanced techniques enable designers to create SPS with higher
efficiency, reduced electromagnetic interference, and improved power
quality.

Chapter 6: Practical Examples and Case Studies

To reinforce the theoretical concepts presented throughout the book, this
chapter provides practical examples and case studies of real-world SPS
designs. Readers will explore the design process from start to finish,
analyzing specifications, selecting components, and evaluating
performance. These examples showcase the application of the principles
discussed in previous chapters.

Chapter 7: Troubleshooting and Debugging

Even the most carefully designed SPS can experience issues during
operation. This chapter provides a comprehensive guide to troubleshooting
and debugging techniques. It covers common problems that arise in SPS,
including component failures, stability issues, and performance
degradation. Readers will learn how to diagnose and resolve these issues
effectively.

Chapter 8: Design Tools and Resources

This chapter introduces various design tools and resources available to
design engineers. It covers simulation software, modeling tools, and
component databases. Readers will learn how to utilize these tools to



streamline the SPS design process, optimize performance, and reduce
development time.

This comprehensive guide to switching power supply design empowers
design engineers with the knowledge and tools to create efficient, reliable,
and high-performance SPS. By mastering the principles, techniques, and
considerations outlined in this book, engineers can accelerate their design
process, enhance the performance of their electronic products, and stay at
the forefront of this rapidly evolving field.
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