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10/12 (Monday)

08:30 - Opening Ceremony, Chair: Luping Shi

08:40 Welcome and Opening Speech: Professor Qikun Xue, Vice president of Tsinghua University
08:40 - Keynote: Compact Memristor Models for NonVolatile Memories,

09:20 R. Stanley Williams, Hewlett-Packard Laboratories, USA

Session 1 -Memories , Chair: Jianping Wang

»

“Memory That Never Forgets: Exploring Nonvolatility of Emerging Memory Technologies for Architecture Design

Yuan Xie, University of California, Santa Barbara, USA.

09:20 -
1035 “Memristor-based Random Access Memory/Content-Addressable Memory: The delayed switching could
revolutionize nonvolatile memory design”, Frank Zhigang Wang, University of Kent, UK.
“Neural Networks implementation based on passive memristive crossbars”, M. Prezioso ,
University of California, Santa Barbara, USA.
10:35 -
Coffee Break
10:50
Session 2 - PCRAM, Chair: Z. M. Sun
* Esigning new Phase Change Materials via Disorder and Stoichiometry ”, M. Wuttig ,
RWTH Aachen University of Technology, Germany.
10:50 -
12-05 “Direct Observation of Ti-Centered Octahedrons in High-Speed and Low-Energy Ti-Sb-Te Phase Change Material
”. Zhitang Song , Shanghai Institute of Micro-system and Information Technology, China.
¢ Multifunctional PCRAM using Topological GeTe/Sb2Te3 Phase-change Superlattice, “J. Tominaga
Nanoelectronics Research Institute, Japan.
12:05 —
Take photo /Lunch
14-00



Chair: M. Wuttig

14:00 -
Keynote: Memory Hierarchy on the Future Network,
14:40
Yukihito Oowaki, Semiconductor & Storage Products Company, Toshiba Corp., Japan
Session 3 — Systems, Chair: M. Wuttig
el “ eNVM Technology Roadmap and eMerging memories development Qutlook”,
(es Danny Shum , GLOBALFOUNDRIES Singapore Pte, Ltd., Singapore.
A Ferroelectric-Based Non-Volatile Flip-Flop for Wearable Healthcare Systems”
Shintaro Izumi, Kobe University,Japan.
“Resistive Memory Technology for Embedded and Data Storage Applications”,
Sung Hyun Jo, Crossbar Inc., USA.
1665 -
Coffee Break
16:10
Session 4 -RRAM, Chair: Frank Zhigang Wang
16:10 - “Scaled-down TaOx ReRAM with high reliability by conductive filament control for embedded application”
17:50 R. Yasuhara, Panasonic Semiconductor Solutions Co., Ltd., Japan
“High-density ReRAM for Storage Class Memory”
S. Sills, Micron Technology, USA
“The Impact of the Electroforming on the Memristor Performance”,
Zhao Rong. Singapore Univ. of Tech. and Design, Singapore
“Nanometallic RRAM: Status and Extension of the Concept”
I-Wei Chen , University of Pennsylvania, USA.
18: 00-
Happy Hour and Poster Session, Chairs: Hyunchul Sohn, Huagiang Wu and Huanglong Li
20:30

Dinner Provided



10/13 (Tuesday)

Chair: Xiufeng Han
08:30 - 09:10 Keynote: Issues and Prospect of STT-MRAM Development,

G. H. Koh, Samsung Electronics Co. Ltd, Korea

Session 5 - STT-MRAM, Chair: Xiufeng Han

“Novel Spintronic Devices for Memory and Logic”,

Jian-Ping Wang, University of Minnesota, USA.

09:10-1025  « 3p stackable All-Magnetic MRAM Based on Four Terminal mCell Device’,

J. G. Zhu , Carnegie Mellon University, Pittsburgh, USA.

“STT-MRAM for Nonvolatile Working Memories”,

Tetsuo Endoh. Tohoku University, Japan.

10:25 - 10:40 Coffee Break

Session 6 - Emerging memory, Chair: Daisaburo Takashima

“Visualizing CBRAM switching with in situ transmission electron microscopy’.

B. C. Regan, University of California, Los Angeles (UCLA) ,USA

“Nonvolatile Processor Optimization for Ambient Energy Harvesting Scenarios”.

10:40 - 12:20

Vijaykrishnan Narayanan, The Pennsylvania State University, USA.

“Impact of Interface Structures on Ferroelectric Resistive Switching Characteristics”

A. Sawa, National Institute of Advanced Industrial Science and Technology (AIST), Japan

‘GeXTe1-X/Sh2Te3 superlattice topological-switching random-access memory”,

N. Takaura, Hitachi, Ltd., Japan

12:20 - 13:45 Lunch



13:45-

14:25

14:25-15:40

15:40-

18:30

18:30-

20:30

Chair: Rong Zhao

Keynote: Spin orbit interaction engineering of magnetic memory for energy efficient electronics

systems

Kang L.Wang, UCLA.USA.

Session 7 —Interdisciplinary, Chair: Weisheng Zhao

“Evaluating Device Parameters of Perpendicular MTJs for Reliable Operation of Embedded STT-MRAM”

J.J. Kan, Qualcomm Technologies, USA.

“Flexible magnetic tunnel junctions and spin-orbit torque MRAM”,

Hyunsoo Yang, National University of Singapore, Singapore

Tourism

Banquet

10/14 (Wednesday)

08:30 - 09:10

09:10 - 10:25

Chair: Yu Wang
Keynote: Phase Change Memory: The Return of The King

Hongsik Jeong, Yonsei University.Korea.

Session 8 - Neuromorphic Devices, Chair: Yu Wang

¢ Brain-Inspired Low Power Neural Networks Using Emerging Resistive Memories as Synapses

B.DeSalvo. CEA LETI, Minatec campus, France.

* ReRAM-based analog synapse for neuromorphic system”

H. Hwang. POSTECH, Pohang, South Korea

“Neuromorphic Crossbars of Memristor Synapses”

Kyeong-Sik Min, Kookmin University, Korea.
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10:25-10:40 Coffee Break

Session 9 - Neuromorphic Systems, Chair: Rong Zhao

“Study of neuromorphic brain Inspired computing technology”

10:40 - 11:55
Jing Pei, Tsinghua University, China.

“Digital Components For Neutral Computing”

Lee Wang, FlashSilicon Inc. Taiwan.

“Hardware Acceleration for Neuromorphic Computing: An Evolving View”,

Chen Yiran, University of Pittsburg, USA

12:15 - 14:00 Lunch

Chair: Ru Huang
14:00- 14:40 Keynote 6 Efficient neural hardware for large-scale models,

Chris Eliasmith, University of Waterloo,Canada

Session 10 - Systems, Chair: Ru Huang

“Towards Flash-based Implementation of Deep Learning networks”,

F. Merrikh-Bayat, UC Santa Barbara, USA.

14-40 — 1555 ‘Reliability Issues of Oxide Electrolyte Based CBRAM”

Ming Liu, the Institute of Microelectronics of the Chinese Academy of Sciences, China

“Probable Applications for Phase Change Memory”. Chung H. Lam,
IBM Watson Research Center, USA.

Close Ceremony, Chair: Luping Shi
15:55- 16:40
Close Remark, Professor Kang L. Wang
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Iterative Programming Analysis of Dopant-Segregated

Multibit/Cell Schottky Barrier Charge-Trapping Memories

Yu-Hsuan Chen'?, Jr-Jie Tsai?, Yan-Xiang Luo?, and Chun-Hsing Shih?
1Department of Electrical Engineering, National Chi Nan University, Nantou, Taiwan 54561

2Institute of Electronics Engineering, National Tsing Hua University, Hsinchu, Taiwan 30013

This work numerically elucidates the effects of dopant-segregated (DS) layers on
the cell window in multibit Schottky barrier charge-trapping cells [1]-[3]. Successive
injection-trapping iteration analysis was performed to study the coupling of trapped
charges and Schottky barrier lowering during cell programming [4], [5].

Fig. 1(a) schematically depicts the structure of a DS-structured Schottky barrier
charge-trapping cell, where the multi oxide/nitride/oxide layers of 5/6/7 nm were used

to represent typical charge-trapping layers. The DS concentration (Nds) of 10 cm™

and 10%° cm™ was typified as the light and heavy profiles. Long-channel cells with
uniform profiles were employed to avoid short-channel disturbance. Fig. 1(b) shows
the current-voltage curves of DS Schottky barrier cells. The heavy DS cell acquires a
better electron on-current and produces a weaker hole current. Fig. 1(c) displays the
conduction-band diagrams of light and heavy DS Schottky barrier cells at initial
programming. The selection of the heavy or light DS profile determines the injected
mechanisms and locations in the DS Schottky barrier cells. Because the drain-side
injection generated in heavy DS cells, a higher drain voltage of 6V was employed.

Successive injection-trapping iterations were performed to estimate properly the
coupling of the trapped charges and Schottky barrier lowering during cell
programming. After each individual programming, the spatial distribution of trapped
charges was added in the charge layer according to the lateral spreading of injected
currents. Fig. 2(a) presents the calculated results of the spatial distribution of trapped
charges after each programming interval. Using the final charge distribution after the
successive programming, Fig. 2(b) presents the cell window of programmed DS
Schottky barrier cells by the forward and reverse two-bit/cell reading scheme. The
light DS Schottky barrier cell shows the excellent immunity of the interference
induced from the other bit, whereas the heavy DS cell suffers from considerable
distortion caused by the local charges on the opposite site.

The results showed the dopant-segregated profiles have a key function in
determining the cell window as well as the injection mechanism to operate the
multibit/cell Schottky barrier charge-trapping memories using the forward and reverse
reading scheme. The light DS layer retains the advantage of the source-side
programming in the multibit/cell Schottky barrier memories.

Corresponding author: email: shihch@ncnu.edu.tw
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Fig. 1. (a) Schematic structure, and (b) drain current, of a two-bit/cell DS-structured Schottky barrier

charge-trapping cell. (c) Channel conduction-band diagrams in light and heavy DS Schottky barrier

charge-trapping cells at initial programming.

18

Trapped Charge Density (x10 em™)

Fig

70 T T T T T T T 107 T T T T T | T T T T T 10°
(a) V=0V L M Neither, Forward -1 (b) .
60 |- Ne=1x10" em™ L 10 F  O: Bit-S, Reverse wel 10
e 7‘, l_ “,rm @: Bit-S, Forward

_ Ve =3V) E 10° 1 Q- Both, Forward 10" E
0 o E £
- 5 s
- 107 1 4 107 —
s Ne=1x10"em® ] = =
R = =
Ve=06V) £ ]04F ﬁ 1 10° =
A = i =
30 ; h ~ . 3+ Programming ﬁ El L
210 1 Window [ Bies  win| 10 =
= 5 Forward —== =
20k o = " rp g Reverse —a— 5 =
After 1st ~ 10th : 2 1 1 ‘( H 1 10° 2
> Programming Interval 3 = I ’ =

0F 1 10* [{ J Ng=1x10" cm™ ‘.'7{ Ne=1x10% cm® 4 10°

|
0 LR TR T . T 10™ AW 1 N 1 1/ 1 1 " 10"
30 60 90 120 150 180 o0 1 2 3 4 5 0 1 2 3 4 5 6

Distance to Source (nm) Gate Voltage (V)

. 2. (a) lterative results of spatial distributions of trapped charges in light and heavy DS Schottky barrier

charge-trapping cells. (b) Programming window of two-bit/cell DS Schottky barrier cells using forward and

reverse two-bit/cell reading.
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