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Technology

Forum

March 24 - 26, 2019

Registration
www.cies.tohoku.ac.jp/
5th_forum/entry.html

Registration fee: Free

Banquet fee: 7,000JPY

Pre-registration deadline:
March 20, 2019

Tohoku University

Center for Innovative Integrated
Electronic Systems

468-1 Aramaki Aza Aoba, Aoba-ku,
Sendai, Miyagi, 980-8572, JAPAN

TEL +81-22-796-3410

FAX +81-22-796-3432
support-office@cies.tohoku.ac.jp

e |
- Electronic Technologies

- From ultra low power edge computing

and car electronics to AI systems

International Symposium

March 24, 2019

Otemachi Sankei Plaza 3F
1-7-2 Otemachi, Chiyoda-ku, Tokyo 100-0004, Japan

Invited Shigeki Tomishima (Intel)
Speakers Shinhee Han (Samsung)
William Gallagher (TSMC)
Hideo Sato (Tohoku University)
Seung H. Kang (Qualcomm)
Masanori Natsui (Tohoku University)
Chair T. Endoh (Tohoku Univ.)
Committee T. Endoh, H. Sato,

Secretariat

Y. Takahashi (Tohoku Univ.)

T. Shinada, Y. Kadowaki (Tohoku Univ.)

Sponsors

CAO, MEXT, METI, JPO,
JSPS, JST, NEDO, INPIT

www.cies.tohoku.ac.jp
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Center for Innovative
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5th CIES
Technology
“Orum March 24, 2019

Otemachi Sankei Plaza 3F

. The Sustainable Growth in Physical Space
S g B ] F- 1 with Innovative Integrated Electronic Technologies
Symposium From ultra low power edge computing

and car electronics to AI systems

<<<Registration desk open at 9:45am>>>

Tetsuo Endoh
(Tohoku University)

10:30-10:45 Opening remarks

10:45-11:30 Invited talk 1 Shigeki Tomishima
' ' Expectations for the spintronics memory in Al Computing systems (Intel)
Invited talk 2 .
11:30-12:15 nvited ta Shinhee Han
Current status and future of embedded MRAM technology (Samsung)

12:15-13:45 Lunch

Invited talk 3
13:45-14:30 Recent Developments and Next Directions
for Embedded MRAM Technology
Invited talk 4
14:30-15:15 High-performance and high-endurance 128Mb-density STT-MRAM
by an integration process development

15:15-15:30 Break

William Gallagher
(TSMC)

Hideo Sato
(Tohoku University)

Invited talk 5 Seung H. Kang
15:30-16:15 o .
Pathfinding for MRAM in the era of sub-10nm CMQOS (Qualcomm)
Invited talk 6 i i
16:15-17:00 nvited ta . . o Masanori l.\lats.w
Impact of MTJ-Based Nonvolatile Microcontroller LSI for loT Applications  (Tohoku University)
Shoji Ikeda

17:00-17:10 Closing remarks .
(Tohoku University)

17:30-19:00 Banquet (Otemachi Sankei Plaza 3F)

§
Tohoku University £ H: C:)
Center for Innovative Integrated g
I Hanzomon Line S Sankei Plaza s
Electronic Systems H _
468-1 Aramaki Aza Aoba, Aoba-ku, 7 mins’ walk
i i i Tozai Line f
gggdgé}g%ﬁ; AN T | SvarinouchiNrR Exit
- ’ JR Tokyo St.
TEL +81-22-796-3410

FAX +81-22-796-3432
support-office@cies.tohoku.ac.jp

| Toei Mita Line

JR Tokyo
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CIES Progress Report

March 25, 2019 Forum

Otemachi Sankei Plaza 4F
1-7-2 Otemachi, Chiyoda-ku, Tokyo 100-0004, Japan March 24 - 26, 2019

Welcome address Hideo Ohno (Tohoku Univ.)

Address Akira Sudo (CAO)
Hiroki Matsuo (MEXT)
Shoji Watanabe (METI)
Takashi Yamashita (JPO)

Registration
CIES overview Tetsuo Endoh (Tohoku Univ.) www.cies.tohoku.ac.jp/
5th_forum/entry.html

Progress report  Tetsuo Endoh (Tohoku Univ.)
Masanori Hariyama (Tohoku Univ.)
Koichi Ito (Tohoku Univ.) Registration fee: Free
Yasuo Ando (Tohoku Univ.) Pre-registration deadline:

Masaaki Niwa (Tohoku Univ.) March 20, 2019
Yasunobu Mizomoto (Tohoku Univ.)

Tohoku University
Closing remarks  Tetsuo Endoh (Tohoku Univ.) Center for Innovative Integrated
Electronic Systems
468-1 Aramaki Aza Aoba, Aoba-ku,
Sponsors CAO, MEXT, METI, JPO, Sendai, Miyagi, 980-8572, JAPAN
JSPS, JST, NEDO, INPIT TEL +81-22-796-3410
FAX +81-22-796-3432
support-office@cies.tohoku.ac.jp

www.cies.tohoku.ac.jp
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5th CIES
Technology
SOrum March 25,2019

Otemachi Sankei Plaza 4F

The Sustainable Growth in Physical Space

Prog ress with Innovative Integrated Electronic Technologies
Report From ultra low power edge computing

and car electronics to AI systems

<<<Registration desk open at 9:15am>>>

Welcome address President, Tohoku Univ. Hideo Ohno (Tohoku Univ.)
Address CAO Akira Sudo (cao0)
10:00-10:30 Address Director-General, Science and Technology Policy Bureau, MEXT Hiroki Matsuo (MEXT)
Address Deputy Director-General, Industrial Science and Technology Policy "
and Environment Bureau, METI Shoji Watanabe (MET)
Address Director-General, 4th Patent Examination Department, JPO Takashi Yamashita (Jro)
10:30-11:10 CIES Overview Tetsuo Endoh (Tohoku Univ.)
Industry-academic collaboration
11:10-11:50 STT-MRAM aimed at developing non-volatile working memory Tetsuo Endoh (Tohoku Univ.)

and its manufacturing technologies

11:50-13:20 Lunch

Industry-academic collaboration

13:20-13:50 Development of a Low-Power and High-Performance Edge Al Processor

Masanori Hariyama (Tohoku Univ.)

13:50-14:20 Industry-academic collaboration Embedded security technology Koichi Ito (Tohoku Univ.)

Industry-academic collaboration

14:20-14:50 .. . . . . .
Supersensitive magnetic sensors using ferromagnetic tunnel junctions

Yasuo Ando (Tohoku Univ.)

14:50-15:10 Break

JSPS Core-to-Core (Japan — UK — France)

15:10-15:40 Creation of international research hub for innovative semiconductor Masaaki Niwa (Tohoku Univ.)
materials and devices
JST ACCEL

15:40-16:00 Three-dimensional integrated circuits technology Tetsuo Endoh (Tohoku Univ.)
based on vertical BC-MOSFET and its advanced application exploration

16:00-16:40 CAOImPACT Tetsuo Endoh (Tohoku Univ.)

Ohno implementation branch: Spintronics integrated circuit project

JST OPERA World-leading open innovation platform of fusion technologies

16:40-17:00 bridged IT and transportation system areas Tetsuo Endoh (Tohoku Univ)

AT Community-based cooperation project . )
17:00-17:20 Progress and prospect of CIES's Community-based cooperation project Yasunobu Mizomoto (Tohoku Univ)

(1T CAO SIP R&D of ultra low power IoT devices and its technology platform )
17:20-17:40 with MTJ/CMOS hybrid technology for Society 5.0 Tetsuo Endoh {Tohoku Univ)
17:40-17:50 Closing remarks Tetsuo Endoh (Tohoku Univ.)

; g
Tohoku University 5 M- &
Center for Innovative Integrated : Otemachi
- Hanzomon Line S Sankei Plaza g

Electronic Systems -
468-1 Aramaki Aza Aoba, Aoba-ku, S— s
Sendai, Miyagi 8 Otemachi | Marunouchi North'Exit
980-8572, JAPAN JR Tokyo St.
TEL +81-22-796-3410

FAX +81-22-796-3432
support-office@cies.tohoku.ac.jp

. Toei Mita Line



EHFERILY I\III_UZﬁ{ﬁ(c.J:Z) = | I
T4 T hIVZERIDISROFER R

Oﬁﬁlﬁﬁ
~ ¢ N—ILIMOZIR=
& fidd i“%l]“'é/?ﬂ'b

Iv“JJEJ—T4/9‘

20 195F-3ﬁ 26H

KFEEYOI5475Y 3F (FrsTREXRAFE1-7-2)
JST OPERAYVIRSDL

TEEEREY KB AP
RERE FEMRIERA (2aprised)

o BFOFRE R FRIREAE)
HiFEE MEISE (Br8Em)
BiE=ER e AR (SRAEAE)
PR SRR ERERK (EIERy) SRR Eik®)
S GtAy)  OREEE Gy
At 5 BAER (FRSFAN
R T, WIBR—. /VEBEDL RRNFER)
=ik (EREE) BRRIE (BFv(1/0=02)
FPhE— (r-t)
MWHEMN (ELEH)
FRRE EEREER (RAEXF)

JST ACCELY YIRS L

TlEERE KBTI (EibKE)
REIRE EFEBF) CTEpRIER)
) BEEEIE (RIS RiiiREss)

HiFEE =RIER EEsLEEII95-)

WrE S BA =SS (EibAE)

ARk AL EitAY) BHABZ @EEAY)
2EEz (BRAE) FEREAY (BESZKE)
RERE (JO-)ULI1-N\ZX-Sv)0)

ikt R B (Rl RutiREmsE)

®’iE NEPRIFA, BRI RiREAAS

Technology

Forum

March 24 - 26, 2019

SINBEHAH
www.cies.tohoku.ac.jp/
5th_forum/entry.html

ShE : |
BRI EARAR :
201943H20H

RIEXF

EPREEB[IL Y MOZIRTAFTRFEL>SH—
T980-8572
EIRERAEHEEXREFTE468-1

TEL 022-796-3410 FAX 022-796-3432
support-office@cies.tohoku.ac.jp

www.cies.tohoku.ac.jp



" ——

/C@
(_\_/ Center for Innovative
Integrated Electronic Systems

5th CIES
Technology
FO rum 20194%3H26H

AFHEHT1T5Y 3F
JST-OPERA

EMNER/ILI MO IAEEMMICELD
T4 hIVZERDOIFHENFHE
e BIEHBEHIVIIVE1—F1)
eh—ILHY/MO=VR
& HBYNEES AT A

EEEREY RILAFIES (EFEEHES)
RERE XERIFEE BRI AR

JST-ACCEL
SUIRIIL

JST OPERASYRIDUA

3

<<<ZINZ{IREA : 8:15am>>>

KESH GEiex®)

9:00-9:20 E%E}%'iﬂlﬁiiigg%ﬁ Eﬂg}zzl—fﬁﬂ (XEBR}FA)
FRERE RIERUHREMGE A N3 HlLaHEESS SR B ORISR Ruinmgss)
, , HIFAEE SHZTROEFZEIET N s
9:20-9:50 F5 OB 5SS TRAADERDIR HERE (B
9:50-10:05 OPERAMZE EEEEER (FEibAE)
10:05-10:25 AESMIZHVAZRFHFE (FRHKESMEMTI) EREH (FEItK®)

10:25-10:45 1>FUS 12 NiixS AT LD DEBE R it EHME (FEiLAE)

EREERR (FAEAH)

HBAfTE, BOER (7RF2N

ERERAT. UBRE—. VEB GerpyEs)
SiETTR G OBBRIE (BAI1I0=IR)
EEEM (GEiEA)

BFHE— -t

MEARA (ELEi)

EREEEER (RIEAS)

10:45-11:05 AE> NOZHRERBLIEOBIERAMOMTTRIF

11:05-11:25 GaN on Si T/\A#@A/NT—I LY I FitT
11:25-11:45 BEIEOBEMLOIRIREETEK
11:45-12:05 /VD—FET1—)LIMi0IRIRESHE
12:05-12:15 BASOEF
JST ACCELY YIRS
FEERE RItXFIEE (EFHEEIED)
) o RERE XEREFEAE RIEEE | s
13.30-13.50 E%Eﬂ%ﬂf‘igﬁ EE%EH?’-‘E}EEEE E?F&*U (Ynﬂ*47—é)
RERE  RIERREEE 183 BEBESIE RS EiiREms)
13:50-14:30 EfEE [oEtR(CHmITIREEE DT /1IN =RIER EastEtrIayr5-)
14:30-14:40 ACCEL#IE EEEEER (LK)
14:40-15:20 #BBC-MOSFETHREEZRE I - I XENOVINDER RZFEEER GEitks)
v Bt S = 4
3/’KTG*%EMOSFET%iZéﬁE@?%M&H@ EE%: (@.5}?5_7(-?) \%2%1-@2 (.%*E(j(?)

15:20-15:30 &R hs070-F
15:50-16:20 3R TTHBIEMOSFET 22 X 2R ER FHliEH@ RN (EEsecy) OREBESDED Gritk®)
: ' RERE Jo-/UI1—/\ZX-Tp/0)

F BRSO 7 I0—F
RERE (Jo—/ULI1—/\Z-Sr/0)

KEMHE GEexZ)

16:20-16:50 3RFoiET /1 R TRHSN BT \—FiiT

16:50-17:00 BASODEF B (R iR EE)
nii
Feva
RILXF " " Igé- QN\)
ERSERTILI M NO=JR i RS =
J— ) Yo 5{TS5H
WREFEE> Y- B — =g
— BT
F980-8572 — IREURER
SR ETTEEXTEFTEE468-1 EESTEN | SAORIEE &)
TEL 022-796-3410 x w575
BT

FAX 022-796-3432
support-office@cies.tohoku.ac.jp

S
30 8t
gt B 2



I("v"'ﬁ

W|th Innovatwe Integrated Tl |k
EIectromc Technologle

dl i
From ultra Iow power.edge computmg —! ,
and car electromcs to AI systems-*

3l

March 26, 2019

Otemachi Sankei Plaza 3F (1-7-2 Otemachi, Chiyoda-ku, Tokyo)
JST OPERA Symposium

Welcome address Yoshinori Yajima (Tohoku Univ.)

Address Masaaki Nishijo (MEXT)
Yoshihiro Noguchi (JST)

Keynote Akihiko Kanouda (HITACHI)

Overview Tetsuo Endoh (Tohoku Univ.)

Progress report Shunsuke Fukami (Tohoku Univ.)
Hideo Sato (Tohoku Univ.)
Yoshikazu Takahashi (Tohoku Univ.)
Masanori Natsui (Tohoku Univ.)
Ryo Tamura, Naoyoshi Watanabe (ADVANTEST)
Shigeyuki Sato, Ryoichi Utsumi, Naoya Koiso (Toei Scientific Industrial)
Masatomo Takahashi (TOKYO SEIMITSU)
Hidehiro Kiyofuji (MICRONICS JAPAN)
Kenichi Nonaka (KEIHIN)
Yoshinari Ikeda (FUJI ELECTRIC)

Closing remarks Tetsuo Endoh (Tohoku Univ.)

JST ACCEL Symposium

Welcome address  Yoshinori Yajima (Tohoku Univ.)

Address Tadatoshi Kaneko (MEXT)
Yoshimasa Goto (JST)

Keynote Nobuhiro Misawa (MIFS)

Overview Tetsuo Endoh (Tohoku Univ.)

Progress report Tetsuo Endoh (Tohoku Univ.)
Kenji Shiraishi (Nagoya Univ.)
Hiroyuki Kageshima (Shimane Univ.)
Kohei Itoh (Keio Univ.)
Koji lzunome (GWJ)

Closing remarks Toru Masaoka (JST)

Sponsors MEXT, JST

(T Technology

Forum

March 24 - 26, 2019

Registration
www.cies.tohoku.ac.jp/
5th_forum/entry.html

Registration fee: Free
Pre-registration deadline:
March 20, 2019

Tohoku University
Center for Innovative Integrated
Electronic Systems

468-1 Aramaki Aza Aoba, Aoba-ku,
Sendai, Miyagi, 980-8572, JAPAN

TEL +81-22-796-3410

FAX +81-22-796-3432
support-office@cies.tohoku.ac.jp

www.cies.tohoku.ac.jp
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5th CIES
Technology
FOorum March 26, 2019

Otemachi Sankei Plaza 3F
JST-OPERA The Sustainable Growth in Physical Space

JST-ACCEL with Innovative Integrated Electronic Technologies

Symposium From ultra low power edge computing

and car electronics to AI systems

JST OPERA Symposium <<<Registration desk open at 8:15am>>>

Welcome Address Executive Vice President, Tohoku Univ. Yoshinori Yajima (Tohoku Univ.)
Address Director, University-Industry Collaboration and Regional R&D Division,

9:00-9:20 Science and Technology Policy Bureau, MEXT Masaaki Nishijo (MEXT)
Address Director, Department of Innovation Platform, JST Noguchi Yoshihiro (JST)
9:20-9:50 Keynote App_roach on C_ascaded SST Tech_nology of HITACHI aiming Akihiko Kanouda (HITACHI)
for innovation in power conversion
9:50-10:05 OPERA Overview Tetsuo Endoh (Tohoku Univ.)
10:05-10:25 Shape-anisotropy magnetic tunnel junction for large-capacity STT-MRAM  Shunsuke Fukami (Tohoku Univ.)
10:25-10:45 Basic technology for Intelligent transport system Masanori Natsui (Tohoku Univ.)

Hideo Sato (Tohoku Univ.)

Ryo Tamura, Naoyoshi Watanabe (ADVANTEST)
Shigeyuki Sato, Ryoichi Utsumi,

Naoya Koiso (Toei Scientific Industrial)
Masatomo Takahashi (TOKYO SEIMITSU)
Hidehiro Kiyofuji (MICRONICS JAPAN)

10:45-11:05 R&D for testing of spintronics-based LSI

11:05-11:25 Power electronics technology with GaN on Si device Yoshikazu Takahashi (Tohoku Univ.)
11:25-11:45 The present and future of automotive electrification Kenichi Nonaka (KEIHIN)
11:45-12:05 Current status and future of power module technology Yoshinari Ikeda(FUJI ELECTRIC)
12:05-12:15 Closing remarks Tetsuo Endoh (Tohoku Univ.)
JST ACCEL Symposium

Welcome Address Executive Vice President, Tohoku Univ. Yoshinori Yajima (Tohoku Univ.)
13:30-13:50 Address Director, Basic Research Promotion Division, Tadatoshi Kaneko (MEXT)

Research Promotion Bureau, MEXT
Address Executive Director, JST Yoshimasa Goto (JST)
Keynote A Constant. Challenge to Low Power Consumption Device Nobuhiro Misawa (MIFS)

for IoE Society
14:30-14:40 ACCEL Overview Tetsuo Endoh (Tohoku Univ. )
Development of vertical BC-MOSFET and development to

13:50-14:30

14:40-15:20 . . . . Tetsuo Endoh (Tohoku Univ. )
high density working memory and logic
15:20-15:50 Control of interfacial atoms to support 3D structure MOSFET @ Kenji Shiraishi (Nagoya Univ. )
’ ’ Approach from computational science Hiroyuki Kageshima (Shimane Univ.)
. . Kohei Itoh (Keio Univ.)
15:50-16:20 Control of interfacial atoms to support 3D structure MOSFET @ Tetsuo Endoh (Tohoku Univ. )
Approach from nano measurement .
Koji lzunome (GW)J)
16:20-16:50 Wafer technology for 3D Devices Koji lzunome (GWJ)
16:50-17:00 Closing remarks Toru Masaoka (JST)
Tohoku University 5 A: @)
Center for Innovative Integrated g
- Hanzomon Line S Sankei Plaza g
Electronic Systems ™ =
468-1 Aramaki Aza Aoba, Aoba-ku, S
Sendai, Miyagi Tozai Line From -
980-8572, JAPAN LB ] L 2
TEL +81-22-796-3410 S

FAX +81-22-796-3432
support-office@cies.tohoku.ac.jp

Toei Mita Line
JR Tokyo

|



