











This article has been accepted for publication in a future issue of this journal, but has not been fully edited. Content may change prior to final publication. Citation inforr
Transactions on Semiconductor Manufacturing

12

Die Variability and RTN Characterization|EEE Trans- Tatsuya Nakaireceived the B.E. degree in electrical
actions on Semiconductor Manufacturing, vol. 26, no. 3, and electronics engineering in 2015, and the M.E.
296-305. 2013 degree communications and computer engineering
pp. —oUo, : _ in 2017, all from Kyoto University, Kyoto, Japan.
[27] M. Ketchen, M. Bhushan, and R. Bolam, “Ring Os- His research interests include transistor noise char-
cillator Based Test Structure for NBTI Analysis,” in acterization and modeling.

IEEE International Conference on Microelectronic Test
Structures, 2007, pp. 42-47.
[28] T. Matsumoto, K. Kobayashi, and H. Onodera, “Impact
of random telegraph noise on CMOS logic circuit relia-
bility,” in IEEE Custom Integrated Circuits Conference.
leee, sep 2014, pp. 1-8.
[29] A. K. M. M. Islam and H. Onodera, “Sensitivity-
independent Extraction of Vth Variation Utilizing Log-
normal Delay Distribution,” ininternational Conference
on Microelectronic Test Structures, 2015, pp. 212-217.
[30] Z. Zhang, S. Guo, X. Jiang, R. Wang, and R. Huang,
“Investigation on the Amplitude Distribution of Random
Telegraph Noise ( RTN ) in Nanoscale MOS Devices,”
in IEEE International Nanoelectronics Conference, 2016,
pp. 5-6.
[31] H. Awano, H. Tsutsui, H. Ochi, and T. Sato, “Bayesian
Estimation of Multi-Trap RTN Parameters Using Markov
Chain Monte Carlo Method,1EICE Transactions on
Fundamentals of Electronics, Communications and Com-
puter Sciences, vol. E95.A, no. 12, pp. 2272-2283, 2012.
[32] J. Martin-Martinez, J. Diaz, R. Rodriguez, M. Nafria,
and X. Aymerich, “New weighted time lag method for
the analysis of random telegraph signal§EE Electron
Device Letters, vol. 35, no. 4, pp. 479-481, 2014. Hi%egshé Ongdera feC_eiVEeId the -B'E" and M.E., ;
[33] S. Dongaonkar, M. D. Giles, A. Kornfeld, B. Grossnickle ?er ,zyotr;g'UneigéfseifyfnKygt(gfo?;%ann_gﬂge;ggég
and J. Yoon, “Random Telegraph Noise ( RTN ) ir the Department of Electronics, Kyoto University, in
14nm Logic Technology : High Volume Data Extractior & é%sn?ﬁq%?]?c‘}d‘:igﬁgtg’n% F(’:’grﬁsa?érir‘Etr:‘einZ‘zFr’;”mgrr‘;gf
and Analysis,” inNIEEE Symposium on VLSI Technology ' uate School of Informatics, pKyoto Un?versity.gl—’lis re-
2016, pp. 176-177. N search interests include design technologies for Dig-
[34] L. F. Fenton, “The Sum of Log-Normal Probability Dis-atll & A ital, Analog, and RF LSls, with particular emphasis
on low-power design, design for manufacturability,

trlb_utlons in Scatter Transmission System&E Trans- and design for dependability.
actions on Communications Systems, vol. 8, no. 1, ppDr. Onodera served as a Program Chair and a General Chair of ICCAD and
57—67. 1960. ASP-DAC. He was a Chairman of the IPSJ SIG-SLDM (System LSI Design

Methodology), the IEICE Technical Group on VLSI Design Technologies,
[35] T. Sato, H. Ueyama, N. Nakayama, and K. MaSlne |egE SSCS Kansai Chapter, the IEEE CASS Kansai Chapter, and IEEE

“Accurate Array-Based Measurement for Subthreshol@ansai Section. He served as an Editor-in-Chief of IEICE Transactions on
Current of MOS Transistors JEEE Journal of Solid- Electronics and IPSJ Transactions on System LS| Design methodology.
State Circuits, vol. 44, no. 11, pp. 2977-2986, nov 2009.

[36] N. A. Weiss,A Course in Probability, 2005.

A.K.M. Mahfuzul Islam received the B.E. degree
in electrical and electronics engineering, the M.E.
degree in communications and computer engineer-
ing, and the Ph.D. degree in informatics, all from
Kyoto University, Kyoto, Japan, in 2009, 2011, and
2014, respectively.
He has been a Research Fellow of Japan Society
for the Promotion of Science from 2013 to 2015.
Since 2015, he has been a Research Associate at
the Institute of Industrial Science, the University
of Tokyo. His current research interests include
development of low-cost and low-power on-chip sensor circuits, transistor
variability characterization and modeling, and low-power design techniques.

0894-6507 (c) 2016 IEEE. Personal use is permitted, but republication/redistribution requires IEEE permission. See http://www.ieee.org/publications_standards/public



