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PREFACE 

 

 The convergence of nanotechnology and semiconductor engineering has become one of 

the defining scientific developments of the twenty-first century. As conventional silicon-

based device scaling approaches its physical limits, nanomaterials — with their size-

dependent electronic, optical, and structural properties — have emerged as essential 

building blocks for the next generation of electronic, optoelectronic, and energy devices. 

 

 This book has been written as a concise, self-contained introduction to nanomaterials in 

the context of semiconducting technologies. It begins with the foundational concepts of 

nanoscience and the classification of nanomaterials, proceeds through the principal 

synthesis routes and general applications, and then narrows its focus to semiconductor 

physics and the specific ways in which nanomaterials are transforming semiconductor 

devices. The final chapters survey advanced and emerging applications, along with the 

challenges that remain before these technologies reach their full potential. 

 

 The material presented here is written in the author’s own words and organised for 

classroom and self-study use. It is intended for undergraduate and graduate students in 

materials science, electrical engineering, applied physics, and nanotechnology, as well as for 

practising engineers seeking a structured overview of the field. 

 

 Each chapter closes with a short set of review questions intended to reinforce the key 

concepts covered and to support use of this book in a classroom or self-study setting. Readers 

already familiar with basic semiconductor physics may choose to move directly to Chapter 

6 onward, while readers new to nanomaterials in general are encouraged to work through 

the book sequentially, since later chapters build on the classification, property, and synthesis 

concepts introduced early on. 
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