
Synthesis Lectures on 
Emerging Engineering Technologies 

Ahmedullah Aziz · Shamiul Alam 

Superconducting 
Memory 
Technologies



Synthesis Lectures on Emerging 
Engineering Technologies



This series publishes short books on current engineering technologies that are gaining 
prominence, as well as promising technologies that are being developed, for an audience 
of researchers, advanced students, engineers and other professionals, and entrepreneurs.



Ahmedullah Aziz · Shamiul Alam 

Superconducting Memory 
Technologies



Ahmedullah Aziz 
University of Tennessee Knoxville 
Knoxville, TN, USA 

Shamiul Alam 
University of Tennessee Knoxville 
Knoxville, TN, USA 

ISSN 2381-1412 ISSN 2381-1439 (electronic) 
Synthesis Lectures on Emerging Engineering Technologies 
ISBN 978-3-031-83559-9 ISBN 978-3-031-83557-5 (eBook) 
https://doi.org/10.1007/978-3-031-83557-5 

© The Editor(s) (if applicable) and The Author(s), under exclusive license to Springer 
Nature Switzerland AG 2025 

This work is subject to copyright. All rights are solely and exclusively licensed by the Publisher, whether the whole 
or part of the material is concerned, specifically the rights of translation, reprinting, reuse of illustrations, recitation, 
broadcasting, reproduction on microfilms or in any other physical way, and transmission or information storage 
and retrieval, electronic adaptation, computer software, or by similar or dissimilar methodology now known or 
hereafter developed. 
The use of general descriptive names, registered names, trademarks, service marks, etc. in this publication does 
not imply, even in the absence of a specific statement, that such names are exempt from the relevant protective 
laws and regulations and therefore free for general use. 
The publisher, the authors and the editors are safe to assume that the advice and information in this book are 
believed to be true and accurate at the date of publication. Neither the publisher nor the authors or the editors give 
a warranty, expressed or implied, with respect to the material contained herein or for any errors or omissions that 
may have been made. The publisher remains neutral with regard to jurisdictional claims in published maps and 
institutional affiliations. 

This Springer imprint is published by the registered company Springer Nature Switzerland AG 
The registered company address is: Gewerbestrasse 11, 6330 Cham, Switzerland 

If disposing of this product, please recycle the paper.

https://doi.org/10.1007/978-3-031-83557-5


To our families, for their endless support and 
encouragement, 
To our mentors, for their guidance and wisdom, 
And to the countless researchers who continue to 
push the boundaries of what is possible.



Preface 

In the rapidly evolving landscape of computing technologies, superconducting memory 
stands as one of the most promising solutions to overcome the growing demand for 
energy-efficient, high-speed systems. This book, Superconducting Memory Technologies, 
delves into the cutting-edge developments and research in cryogenic memory technolo-
gies, focusing on their potential to revolutionize fields such as quantum computing, space 
exploration, and high-performance computing. 

The primary objective of this book is to provide a comprehensive understanding of the 
need for superconducting memories, the existing challenges, and the various innovative 
solutions that are being proposed. By exploring key superconducting memory technolo-
gies, including Josephson Junction-based memories, SQUID-based systems, magnetic 
Josephson junctions, superconducting memristors, and ferroelectric SQUID-based mem-
ories, this book offers readers a detailed look at the foundational principles and practical 
implementations driving this emerging field. 

Designed for both researchers and industry professionals, this book aims to bridge 
the gap between theoretical advancements and real-world applications. Through a careful 
analysis of the scalability, energy efficiency, and high-speed operation of superconduct-
ing memories, it highlights the pivotal role these technologies will play in the future of 
computing. 

As the demand for faster, more efficient memory systems grows, superconducting 
memory technologies present a path forward, unlocking the potential of large-scale quan-
tum computers and next-generation supercomputing. It is our hope that this book will 
serve as a valuable resource for anyone seeking to understand and contribute to the field 
of superconducting memory. 
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