
Advanced CMOS-Compatible Semiconductor 
Devices 18

J. A. Martino

J. P. Raskin

S. Selberherr

H. Ishii

F. Gamiz

B. Y. Nguyen

A. Yoshino

Editors: 

Sponsoring Division:

Published by

The Electrochemical Society
65 South Main Street, Building D
Pennington, NJ 08534-2839, USA
tel 609 737 1902 
fax 609 737 2743
www.electrochem.org

TM

Vol. 85, No. 8

Electronics and Photonics



Copyright 2018 by The Electrochemical Society.
All rights reserved.

This book has been registered with Copyright Clearance Center.
For further information, please contact the Copyright Clearance Center, 

Salem, Massachusetts.

Published by:

The Electrochemical Society
65 South Main Street

Pennington, New Jersey 08534-2839, USA

Telephone 609.737.1902
Fax 609.737.2743

e-mail: ecs@electrochem.org
Web: www.electrochem.org

ISSN 1938-6737 (online)
ISSN 1938-5862 (print)

ISSN 2151-2051 (cd-rom)

ISBN 978-1-62332-488-9 (CD-ROM)
ISBN 978-1-62332-501-5 (USB)
 ISBN 978-1-60768-836-5 (PDF)

Printed in the United States of America.



 

v 

 

ECS Transactions, Volume 85, Issue 8  

Advanced CMOS-Compatible Semiconductor Devices 18  
  
  

Table of Contents  

  
  
Preface  iii  

  
Chapter 1 

Devices Physics and Characterization  

  
(Invited) Substrate and Device Engineering for IoT and Automotive  

M. Sellier  

3  

  
(Invited) Logic Devices for Today and Tomorrow  

W. P. Maszara  

15  

  
(Invited) Ultra-Low Power III-V-Based MOSFETs and Tunneling FETs  

S. Takagi, D. H. Ahn, T. Gotow, C. Yokoyama, C. Y. Chang, K. Endo, K. Kato, 

M. Takenaka  

27  

  
(Invited) FDSOI: The Technology Alternative to the Mainstream  

T. Kammler  

39  

  
(Invited) Current Status and Trends in RF Silicon-on-Insulator Material and Device  

J. P. Raskin  

47  

  
Impact of X-ray Radiation on SOI MOSFET: Insulator Film Degradation and                    
Hot-Carrier Reliability  

Y. Omura  

59  

  
On/Off Current Ratio Enhancement by Reducing Electrode Separation in                         
Gate-Controlled MIS Tunnel Transistor  

C. H. Chan, J. G. Hwu  

65  

  
Improvement of gm/ID Method for Detection of Self-Heating Effects  

C. A. B. Mori, P. G. D. Agopian, J. A. Martino  

73  

  



 

vi 

 

Optimization of Source/Drain Schottky Barrier Height on BE SOI MOSFET  
L. S. Yojo, R. C. Rangel, K. R. A. Sasaki, J. A. Martino  

79  

  
Simulation Analysis of the Fin Height Influence on the Electrical Parameters of 
Junctionless Nanowire Transistors  

T. A. Ribeiro, A. Cerdeira, M. A. Pavanello  

85  

  
Using the Octagonal Layout Style to Implement the Pass MOSFET to Improve the 
Electrical Performance of the CL–LDO Voltage Regulator  

R. F. Martucci, S. P. Gimenez  

91  

  
Using Ellipsoidal Layout Style to Boost the Electrical Performance of the MOSFETs 
Regarding the 180 nm CMOS ICs Manufacturing Process  

W. S. Cruz, J. W. Swart, S. P. Gimenez  

97  

  
Parasitic Conduction on Ω-Gate Nanowires SOI nMOSFETs  

V. C. P. Silva, J. A. Martino, P. G. D. Agopian  

103  

  
  

Chapter 2 

Process Technology and Simulation  

  
(Invited) Process Variability for Devices at and Beyond the 7 nm Node  

J. K. Lorenz, A. Asenov, E. Baer, S. Barraud, C. Millar, M. Nedjalkov  

113  

  
(Invited) 3D Monolithic Integration  

L. Brunet, P. Batude, C. Fenouillet-Beranger, M. Vinet  

125  

  
Study of Lanthanum Diffusion in HfO2-Based High-k Gate Stack  

M. Zhu, B. Kannan, Y. Zhang, M. Medikonda, Y. Liang, J. Li, A. Dasgupta, 

L. Pantisano, M. Ozbek, S. Siddiqui, J. Liu  

131  

  
Low-Temperature RF Plasma Treatment Effect on Junctionless Pd-Al2O3-InGaAs 
MISFET Operation  

Y. V. Gomeniuk, Y. Y. Gomeniuk, P. N. Okholin, T. M. Nazarova, V. Djara, 

K. Cherkaoui, P. K. Hurley, A. N. Nazarov  

137  

  
Study of the Influence of the Dielectric Composition of Al/Ti/ZrO2:Al2O3/TiN/Si/Al 
Structures on the Resistive Switching Behavior for Memory Applications  

H. Castán, S. Dueñas, K. Kukli, M. Kemell, M. Ritala, M. Leskelä  

143  

  



 

vii 

 

Chapter 3 

Semiconductor Sensors and Biosensors  

  
(Invited) System-on-Chip Sensor Integration in Advanced CMOS Technology  

L. Filipovic, A. Lahlalia  

151  

  
(Invited) Pixel-Parallel 3-D Integrated CMOS Image Sensors for Next-Generation 
Video Systems  

M. Goto, Y. Honda, T. Watabe, K. Hagiwara, M. Nanba, Y. Iguchi, T. Saraya, 

M. Kobayashi, E. Higurashi, H. Toshiyoshi, T. Hiramoto  

163  

  
(Invited) Electrochemical Biosensors Based on CMOS LSI Chips  

S. Uno  

167  

  
(Invited) Point-of-Care Based System Development for Urolithiasis Recurrence 
Prevention  

W. Y. Chung, S. Heythem, A. Silverio, V. Tsai, C. Cheng, G. W. Wu, S. K. Chang, 

L. C. Yen, C. M. Yang, I. W. Lo, S. Y. Chang  

175  

  
Impact of Biosensor Permittivity on a Double-Gate nTFET Ambipolar Current  

C. N. Macambira, P. G. D. Agopian, J. A. Martino  

187  

  
  

Chapter 4 

Memory Technology and Devices  

  
Towards InGaAs MSDRAM Capacitor-Less Cells  

C. Navarro, S. Navarro, C. Marquez, C. Sampedro, L. Donetti, S. Karg, H. Riel, 

F. Gamiz  

195  

  
Memory Maps: Reading RRAM Devices without Power Consumption  

S. Dueñas, H. Castán, K. Kukli, M. Mikkor, K. Kalam, T. Arroval, A. Tamm  

201  

  
Impact of the Heat Conductivity of the Inert Electrode on ReRAM Performance                    
and Endurance  

M. Al-Mamun, S. W. King, S. Meda, M. K. Orlowski  

207  

  
 
 



 

viii 

 

Ultra-Fast Switching of a Free Magnetic Layer with Out-of-Plane Magnetization in 
Spin-Orbit Torque MRAM Cells  

A. Makarov, V. Sverdlov, S. Selberherr  

213  

  
  
Author Index  219  
 




