Contents

Field-Coupled Nanocomputing Paradigms

The Development of Quantum-Dot Cellular Automata . ............... 3
Craig S. Lent and Gregory L. Snider

Nanomagnet Logic (NML). . .. ........ ... i 21
Wolfgang Porod, Gary H. Bernstein, Gyorgy Csaba, Sharon X. Hu,
Joseph Nahas, Michael T. Niemier, and Alexei Orlov

Silicon Atomic Quantum Dots Enable Beyond-CMOS Electronics . . ... ... 33
Robert A. Wolkow, Lucian Livadaru, Jason Pitters, Marco Taucer,
Paul Piva, Mark Salomons, Martin Cloutier, and Bruno V.C. Martins

Circuits and Architectures

A Clocking Strategy for Scalable and Fault-Tolerant QDCA
Signal Distribution in Combinational and Sequential Devices . .......... 61
Douglas Tougaw

Electric Clock for NanoMagnet Logic Circuits. . ... ................. 73
Marco Vacca, Mariagrazia Graziano, Alessandro Chiolerio,
Andrea Lamberti, Marco Laurenti, Davide Balma, Emanuele Enrico,
Federica Celegato, Paola Tiberto, Luca Boarino, and Maurizio Zamboni

Majority Logic Synthesis Based on Nauty Algorithm . ................ 111
Peng Wang, Mohammed Niamat, and Srinivasa Vemuru

Reversible Logic Based Design and Test of Field Coupled Nanocomputing
037y 1 17 133
Himanshu Thapliyal, Nagarajan Ranganathan, and Saurabh Kotiyal

STT-Based Non-Volatile Logic-in-Memory Framework. . . ... .......... 173
Jayita Das, Syed M. Alam, and Sanjukta Bhanja

Security Issues in QCA Circuit Design - Power Analysis Attacks. . ....... 194
Weigiang Liu, Saket Srivastava, Mdire O’Neill,
and Earl E. Swartzlander Jr.

NanoMagnet Logic: An Architectural Level Overview . ............... 223
Marco Vacca, Mariagrazia Graziano, Juanchi Wang, Fabrizio Cairo,
Giovanni Causapruno, Gianvito Urgese, Andrea Biroli,
and Maurizio Zamboni

iblioaraf i EUTSCHE
Bibliografische Informationen digitalisiert durch I
http://d-nb.info/1050898680 B |



http://d-nb.info/1050898680

VI Contents

Modeling and Simulation

Modelling Techniques for Simulating Large QCA Circuits . . ...........
Faizal Karim and Konrad Walus

ToPoliNano: NanoMagnet Logic Circuits Design and Simulation. ........
Marco Vacca, Stefano Frache, Mariagrazia Graziano, Fabrizio Riente,
Giovanna Turvani, Massimo Ruo Roch, and Maurizio Zamboni

Understanding a Bisferrocene Molecular QCA Wire. .. ...............
Azzurra Pulimeno, Mariagrazia Graziano, Aleandro Antidormi,
Ruiyu Wang, Ali Zahir, and Gianluca Piccinini

Irreversibility and Dissipation

Reversible and Adiabatic Computing: Energy-Efficiency Maximized . .. ...
Ismo Hinninen, Hao Lu, Enrique P. Blair, Craig S. Lent,
and Gregory L. Snider

Modular Dissipation Analysis for QCA...........................
Ilke Ercan and Neal G. Anderson

The Road Ahead: Opportunities and Challenges

Opportunities, Challenges and the Road Ahead for Field-Coupled
Nanocomputing: A Panel Discussion. ........... .o
Neal G. Anderson and Illke Ercan

Author Index . ..... ... ... . i e



