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MEMS Engineer Forum 2023
SMART Society Driven by MEMS

MEMS Engineer Forum (MEF) is a unique venue operated by engineers among the key
players in the field, bringing together MEMS researchers, developers, and engineers from all
over the world to look at the current state of MEMS technology, which is considered as key
technologies of the 21st century, and the future of the technology through the next decade.
The MEF has been held its start in 2009 and regularly over 650 participants visit the two-day
event each year.

The worldwide fusion and creation of the new movement based on MEMS fundamental,
application, and interdisciplinary technology field as well as MEMS markets was followed up
by MEMS engineers via excellent vision and skills in the forum.

The MEF 2023 has invited 20 speakers from the world's top business management,
researchers and technical managers in charge of advanced technology development,
government policy makers, venture capitalists, etc. The MEF will hold a technical exhibition
concurrently with the lecture sessions.

The MEF will be a forum for engineers to share their unique perspectives and skills in the
basic technologies of MEMS and adjacent fields to create new forms and fuse them together.
Our mission is to verify the process of fusion and its completion on an international level.

The MEF is supported by exhibitors and sponsors. We would like to thank the 43 exhibitors
and 32 sponsors for their support.
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Welcome to the 14th MEF
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Prof. Shuji Tanaka

Professor

Department of Robotics
Microsystem Integration Center
Tohoku University

Welcome to 14th MEMS Engineer Forum (MEF). MEF is now recognized as one of the best
business development conferences in the field of MEMS thanks to 15-year-long contributions by
speakers, sponsors, exhibitors, attendees, and the committee members.

In the last year, we managed to hold onsite MEF after the online forum in 2021 and the
cancellation in 2020 due to the pandemic. But most of speakers from oversea countries/regions
attended online. I am very happy to have the original style of MEF in this year. Most of speakers
attend and present in person. Also, we are planning a reception party, where you can develop
human networks for your successful business and/or make your level a step higher as an engineer.

MEF is keeping free registration policy. This is realized by strong support by the sponsors and
exhibitors. I want to express my sincere acknowledgement to this kind support. Also, I want to
thank the members of Organizing Committee and International Advisory Committee, who worked
very hard as volunteers. Please enjoy MEF 2023!
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MEF 2023 SPONSORS & EXHIBITORS

MEMS Engineer Forum Organizing Committee and
International Advisory Committee gratefully acknowledges
the following companies for their excellent technology exhibits and sponsorship
to MEF 2023
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MEF Organizing Committee
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Shuji Tanaka
Ryo Miyake

Executive Committee Member

Committee

Hiroyuki Ishida
Midori Inako
Koichi Ohtaka
Masahiko Tanaka
Yuko Akabane
Taeko Ando

Yasuo Hayakawa
Eiji Higurashi
Naoki Hirose

Jun Iida

Yoshiaki Kanamori
Nobuaki Kawahara
Akiyhiro Koga
Osamu Koyanagi
Masahiro Mita
Mitsugu Ogiura
Yoshiaki Oku
Kazuaki Sawada
Tomonori Seki
Takehisa Takoshima
Toshiyuki Tsuchiya
Keiichi Umeda
Yoko Yamanishi
Takashi Yoshida
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HOLST Centre Japan
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Tohoku University
The University of Tokyo

SUSS MicroTec KK

HOLST Centre Japan

Tohoku University

SPP Technologies Co., Ltd.

TDC Corporation

Ritsumeikan University
ALPSALPINE Co., Ltd.

Tohoku University

Hamamatsu Photonics K.K.

TDK Corporation

Tohoku University

MIRISE Technologies/Denso Corporation
Canon Medical Systems Corporation
Nippon Investment Company
Kyodo International Inc.

Murata Manufacturing Co., Ltd
Rohm Co., Ltd.

Toyohashi University of Technology
OMRON Corporation

Tohoku University

Kyoto University

Murata Manufacturing Co., Ltd
Kyushu University

Yokogawa Electric Corporation



Chair
Vice Chair

MEF International Advisory Committee
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Jean-Christophe Eloy

WeilLeun Fang
Udo-Martin Gomez
Thomas Kenny
Xinxin Li

OIS
L I
Kurt Petersen

Hiroki Kuwano
Masayoshi Esashi
Susumu Kaminaga

Naoto Kobayashi

Committee Member

Jean-Christophe Eloy
WeilLeun Fang
Udo-Martin Gomez
Thomas Kenny
Xinxin Li

Hiroshi Miyajima
Yutaka Nonomura
Kurt Petersen
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Yole Goup

National Tsing Hua University
Robert Bosch

Stanford University

Shanghai Institute of Microsystem and
Information Technology
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Silicon Valley Band of Angels

Tohoku University
Tohoku University
SPP Technologies Co., Ltd./
SK Global Advisers Co., Ltd.
Waseda University

Yole Group

National Tsing Hua University

Robert Bosch

Stanford University

Shanghai Institute of Microsystem and
Information Technology

SUMITOMO PRECISION PRODUCTS, Co., Ltd.
Formerly with Meijo University

Silicon Valley Band of Angels
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MEF Organizing Committee
MEF2023 Working Group

MEF Organizing committee formed three working groups to enhance the activities.
The leaders and members of the following working group contributed to build up new
program schemes with the support from the global notable speakers, exhibitors, and

sponsors.

<7wu 7 A Working Group>
Leader R
Member W W
RH %
RGeS
R
m A=
HEm £—

<EYx X Working Group>

Co-leader K ll—
Co-leader Bl R
Member A i

[ EA
<x*vy hY—% 7 Working Group>
Leader v HED
Member R ET

e B

—H 1E5h
<Program Working Group>
Leader Akihiro Koga
Member Taeko Ando

Jun lida

Mitsugu Ogiura

Yoshiaki Oku

Masahiko Tanaka

Keiichi Umeda

<Business Working Group>

Co-leader Koichi Ohtaka

Co-leader Yasuo Hayakawa
Masaki Hirose
Hiroyuki Ishida

<Networking Working Group>

Leader Midori Inako

Member Yuko Akabane
Takehisa Takoshima
Masahiro Mita
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Canon Medical Systems Corporation
Ritsumeikan University

TDK Corporation

Murata Manufacturing Co., Ltd
Rohm Co., Ltd.

SPP Technologies Co., Ltd.

Murata Manufacturing Co., Ltd

Tohoku University
ALPSALPINE Co., Ltd.
Hamamatsu Photonics K.K.
SUSS MicroTec KK

HOLST Centre Japan
TDC Corporation
Tohoku University
Kyodo International Inc.
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Venue Layout

3F: KFC Hall (Main seminar room) & Annex/Foyer (Exhibition)
Registration desk in Foyer
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MEF 2023 SPONSORS
MEMS Engineer Forum 2023 Organizing Committee and
International Advisory Committee gratefully acknowledges
the following companies for their support.

*Gold Sponsor
A a—x= 7Y RSt
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AAC Technologies Japan R&D Center
Adeia (Xperi)
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* Gold Sponsor

Huawei Technologies Japan K.K.
FURUYA METAL Co., LTD.

SEIKO EPSON CORPORATION

* Silver Sponsor

AAC Technologies Japan R&D Center
Adeia (Xperi)

Advanced Micro-Fabrication Equipment Inc
(AMEC)

ALPS ALPINE Co., Ltd.

Cadence Design Systems, Japan

EV Group Japan

INNOTECH CORPORATION

KOKUSAI ELECTRIC CORPORATION
Okmetic Oy

HAMAMATSU PHOTONICS K.K.
MEMS CORE CO.,Ltd

Murata Manufacturing Co., Ltd.
NAGASE Co., Ltd.

SK Global Advisers Co., Ltd.

TDK

Yokogawa Electric Corporation

* Bronze Sponsor

ARS Co.,Ltd.

AYUMI INDUSTRY CO., LTD

Azbil Corporation

BMF Nano Material Technology Co., Ltd.

DISCO Corporation

Dow Toray Co., Ltd.

EBARA Corporation

ELIONIX INC.

The Japan Institute of Electronics Packaging

Nisshinbo Micro Devices Inc.

Sendai Smart machines Co., Ltd.

SUMITOMO PRECISION PRODUCTS CO.,
LTD.

USHIO INC.



MEF 2023 EXHIBITORS
MEMS Engineer Forum 2023 Organizing Committee and
International Advisory Committee gratefully acknowledges
the following companies for their excellent technology exhibits.

* Regular Exhibitors
Adeia (Xperi)
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* Start-up Exhibitors

BMF Nano Material Technology Co., Ltd
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MEMS Engineer Forum 2021
Program Schedule in Japanese

MEF 2023 EXHIBITORS

MEMS Engineer Forum 2023 Organizing Committee and
International Advisory Committee gratefully acknowledges
the following companies for their excellent technology exhibits.

*Regular Exhibitors
Adeia (Xperi)

Advanced Micro-Fabrication Equipment Inc

(AMEC)

ALTECH CO .,LTD

ASML Japan Co., Ltd.

Cadence Design Systems, Japan
CANON ANELVA CORPORATION
D-process Inc.

Heidelberg Instruments

HiSOL,Inc.

KOKEN LTD

KOKUSAI ELECTRIC CORPORATION
Kyodo International Inc.
MARUBENI INFORMATION SYSTEMS Co.,
Ltd.

MIRISE Technologies Corporation
Nisshinbo Micro Devices Inc.
Polytec Japan

ROHM Co.,Ltd

SAKAGUCHI E.H VOC CORP.

SK Global Advisers Co., Ltd.

SPP Technologies Co., Ltd.

SUMITOMO CHEMICAL COMPANY, LIMITED

SUMITOMO PRECISION PRODUCTS CO.,
LTD.

SUSS MicroTec KK

TDC Corporation

USHIO INC.

* Start-up Exhibitors

BMF Nano Material Technology Co., Ltd
Institute of Microchemical Technology
MEMS CORE CO.,Ltd

SUGINO EICHI CORPORATION
Touchence Inc.

12

% Academia Exhibitors

4 University Nano Micro Fabrication
Consortium

Advanced Research Infrastructure for
Materials and Nanotechnology in Japan
CEA-Leti

The Institute of Electircal Engineers of
Japan

MEMS PARK CONSORTIUM

Micromachine Center

MYU K.K.

Bio Chem Lab on Body, The University of
Tokyo

The University of Tokyo - Miyake Lab
Honda R&D, Toppan, & Sanyo Chemical
Deprt. of Bioengineering, The University of
Tokyo

Tohoku University Micro System Integration
Center

Tohoku University Tanaka Shuji Laboratory
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Booth # Affiliation

R-01 SUMITOMO PRECISION PRODUCTS, CO.,LTD.

R-02 Kyodo International, Inc.

R-03 USHIO INC.

R-04 Cadence design Systems, Japan

R-05 ALTECH CO., LTD.

R-08 D-process Inc.

R-09 KOKUSAI ELECTRIC CORPORATION

R-10 SUSS MicroTec KK

R-11 CANON ANELVA CORPORATION

R-12 adeia

R-13 Heidelberg Instruments KK

R-15 SK Global Advisers Co., Ltd.

R-16 KOKEN LTD

R-17 SUMITOMO CHEMICAL COMPANY, LIMITED

R-19 TDC Corporation

R-20 Nisshinbo Micro Devices Inc.

R-21 MIRISE Technologies Corporation

R-22 HiSOL, Inc.

R-23 ASML Japan Co., Ltd.

R-24 Polytec Japan

R-25 MARUBENI INFORMATION SYSTEMS Co., Ltd.

R-26 SAKAGUCHI E.H VOC CORP.

R-27 Advanced Micro-Fabrication Equipment Inc.
(AMEC)

R-28 SPP Technologies Co., Ltd.

R-29 ROHM Co., Ltd.

A-01 The University of Tokyo, Honda R&D, Toppan,
Sanyo Chemical "Bio Chem Lab on Body"

A-02 The University of Tokyo - Dept. of
Bioengineering

A-03 The University of Tokyo - Miyake Lab

A-04 4-University Nano/Micro Fabrication
Consortium

A-05 Advanced Research Infrastructure for
Materials and Nanotechnology in Japan

A-06 Sensors and Materials

A-07 Micromachine Center

A-08 IEEJ Sensors and Micromachines

A-09 MEMS PARK CONSORTIUM

A-10 Tohoku University - Micro System Integration
Center

A-11 Tohoku University Tanaka Shuji Laboratory

A-12 CEA-Leti

V-01 BMF Japan Inc.

V-02 SUGINO EICHI CORPORATION

V-03 Touchence Inc.

V-04 MEMS CORE CO.,Ltd

V-05 Instistute of Microchemical Technology
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MEF 2023 Program Schedule

Wednesday, April 19, 2023

09:00-09:10

09:10-11:15

09:10-09:50

09:50-10:15

10:15-10:25
10:25-10:50

10:50-11:15

11:15-12:45

Opening Remarks

Prof. Shuji Tanaka

Chairperson of MEF Organizing Committee,

Professor, Department of Robotics, Microsystem Integration Center
Tohoku University, Japan

MEF it Z B SZB K

WALRY: TRMER e R T 4 7 ZEK ~A 7 a v AT ARGt 2 —
ik WP FHIRK

Session: Main Stream of MEMS 1

Chaired by: Taeko Ando/Ritsumeikan University

LR W B/ SRR

Keynote speech: Leveraging Semiconductor Eco-systems to MEMS
Dr. Weileun Fang

NTHU Chair Professor, Power Mech. Eng. Department

National Tsing Hua University, Taiwan

Invited Speech: Exploring the latest MEMS trends and their impact on our
Lives
Mr. Jerome Mouly
Division Director, Photonics & Sensing
Yole Intelligence part of Yole Group, France
Break
Invited Speech: BLE powered Tire Pressure Monitoring Sensors
Dr. Florian Schuster
Director of the MEMS and Sensor Development
Robert Bosch GmbH, Hungary
Invited Speech: ANDROMEDA: a bright technology for a smart reality
Dr. Sonia Costantini
Technology Development Manager/Analog MEMS and Sensor Group
STMicroelectronics, France
Lunch Break & Exhibitors' presentation
Chaired by: Koichi Ohtaka/Tohoku University
Kis ill— /AL R
ASML Japan Co., Ltd.
TDC Corporation
SAKAGUCHI E.H VOC CORP.
Polytec Japan
ROHM Co., Ltd.
Advanced Micro-Fabrication Equipment Inc. (AMEC)
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Heidelberg Instruments KK
Adeia
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adeia
12:45 13:45 Break/Exhibit Hour
13:45-15:15 Session 2: Core Equipment Technologies of MEMS
Chaired by: Masahiko Tanaka/SPP Technologies Co., Ltd.
He HEZIC/SPP 77 ) v ¥ — Akt
13:45-14:25 Keynote Speech: Semiconductor Equipment Market Trend and Third
Industry Revolution
Dr. Gerald Yin
Chairman and CEO
Advanced Micro-Fabrication Equipment Inc. (AMEC), China
14:25-14:50 Invited Speech: Final inspection and mass production technology for
Inertial MEMS
Mr. Takashi Kitahara
Manager, HANDLER Business Unit
TESEC Corporation, Japan
Inertial MEMS D&t & BpERAIT
HAEttTey 7
N R EV R A= b e x—TU vy —
B 2 IS
14:50-15:15 Invited Speech: Multi-beam mask writer technologies
Mr. Naoya Hayashi
Honorary Fellow, Fine Device Operations
Dai Nippon Printing Co., Ltd., Japan
YL TF B b A 7 H AL E
K B AR
T A TN, ZARER HET m—
AOEAHLE
15:15-16:15 Exhibitors' presentation & Exhibit Hour
Chaired by: Yasuo Hayakawa/ALPSALPINE Co., Ltd.
B B/ T VT AT A RSt
SUMITOMO PRECISION PRODUCTS, CO.,LTD.
SPP Technologies Co., Ltd.
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16:15-16:25
16:25-17:55

16:25-17:05

17:05-17:30

17:30-17:55

17:55-18:00
18:00-19:00

USHIO INC.
MIRISE Technologies Corporation
SUMITOMO CHEMICAL COMPANY, LIMITED

Ak T A

SPP 77 /) u v— Xk E 4t

v v A B St
MASHITIA AT /v —X
FERA bRt

Break

Session 3: New Areas for MEMS Innovation 1 - Healthcare

Chaired by: Akihiro Koga/Canon Medical Systems Corporation
B BB/ Y ) VAT 4 IV AT A AR

Keynote Speech: Development of sensors to measure taste and smell

Prof. Kiyoshi Toko

Post-doctoral Fellow, Institute for Advanced Study, R&D Center for Five-

Sense Devices

Kyushu University, Japan

& BWAERIS &Y DORI%E

JUM KT

EEMFERE R IR, RIS T N AR R X — R TEGR

FRH BRI

Invited Speech: Next Generation Smart Apparel ""e-skin"" Based on Novel

Stretchable Electronics

Dr. Ichiro Amimori

Co-Founder & CEO

Xenoma, Japan

FLWfEET L7 bo =7 22X kit A ~— R 7 /3L )L e-skin

&t Xenoma

Co founder &CEO

R —ER

Invited Speech: Transforming an Idea into a Startup: Personalized

Preventative Health Advise through At-Home Nutrition Testing with a

Microfluidic Platform

Dr. Wojciech Bula

CTO & Co-Founder

Bisu, Inc., Japan

Break

MEF Networking Party(at Foyer, exhibition areas)
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Thursday, April 20, 2023

09:00-11:15

09:00-09:40

09:40-10:05

10:05-11:15

11:15-12:45

Session 4: What are the New Areas for MEMS Innovation and New
MEMS Products? & Panel Discussion
Chaired by: Jun Iida/TDK Corporation
R 5 /TDK #Ea
Keynote Speech: The Good, the Bad, and the Ugly of MEMS Start-up
Companies
Dr. Kurt Petersen
Silicon Valley Band of Angels, USA
Invited Speech: Emerging MEMS technology trends 2023
Dr. Alissa M. Fitzgerald
CEO
A.M. Fitzgerald & Associates, LLC, USA
Panel Discussion: ""In memory of Janusz Bryzek, how MEMS
can/should contribute to the world beyond Trillion Sensors
MC:
Mr. Susumu Kaminaga
Executive Senior Adviser, SPP Technologies Co., Ltd., Japan
SPP 77 /u v —XAEt =/ EXaT 4T =TT ALY — ik &
Panelist:
Dr. Kurt Petersen, Co-Chair of HardTech Group, Silicon Valley Band of
Angels, USA
Prof. Thomas Kenny, Senior Associate Dean for Student Affairs and Richard
W. Weiland Professor in the School of Enginnering, Stanford University, USA
Prof. Weileun Fang, NTHU Chair Professor/Power Mech. Eng. Department,
National Tsing Hua University, Taiwan
Dr. Florian Schuster, Director of the MEMS and Sensor Development, Robert
Bosch GmbH, Germany
Dr. Alissa M. Fitzgerald, CEO, A.M. Fitzgerald & Associates, LLC, USA
Lunch Break & Exhibitors' presentation
Chaired by: Masaki Hirose/Hamamatsu Photonics K.K.
BEWE R/ b =2 Akatt
Kyodo International, Inc.
Cadence desigh Systems, Japan
CANON ANELVA CORPORATION
Nisshinbo Micro Devices Inc.
SUSS MicroTec KK
ALTECH CO., LTD.
D-process Inc.
Touchence Inc.
BMF Japan Inc.
e A 2 —F v a i
ARTAT VAR« TP« VAT A4
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12:45-13:45
13:45-15:40

13:45 14:25

14:25-14:50

14:50-15:15

15:15-15:40

15:40-16:00
16:00-17:30

16:00-16:40

XY ) T RIS
HiEi~A 7 a7 34 AppStt
A=A « v A7 aT v 7 EAatth
TT w7 A

¥R(£ 4k D-process

H oy Fo o ARA S

BMF Japan #kU&4t

Break/Exhibit Hour
Session 5: New Areas for MEMS 2- MEMS Trends -
Chaired by: Yoshiaki Oku/Rohm Co., Ltd.
RERK/m— stk iatt
Keynote Speech: TBA
Prof. Thomas Kenny
Senior Associate Dean for Student Affairs and Richard W. Weiland Professor
in the School of Engineering
Stanford University, USA
Invited Speech: Smart Systems — Components & Systems
Prof. Dr. Thomas Otto
Deputy Director
Fraunhofer ENAS, Germany
Invited Speech: Overview of recent technological progress in MEMS at CEA-
Leti
Dr. Philippe Robert
Business Development Manager, Silicon Components Department
CEA-Leti, France
Invited Speech: The utilization of the biosensor data from human olfactory
receptor-expressing Cells in eNose
Dr. Kenji Tatematsu
Technical Advisor, Komi Hakko Corporation, Japan
Assistant Professor, SANKEN, Osaka University
b MR AREREBEMIRIC X D31 A2 oY —F — & D eNose [Z81) HiEH
RS R
BARAR  RBCRFPEER PR B
SRS TG
Break/Exhibit Hour
Session 6: New Areas for MEMS Innovation 2 - Sensor
Chaired by: Keiichi Umeda/Murata Manufacturing Co., Ltd.
M = — /R oA BT
Keynote Speech: Sensing Your Digital Transformation
Dr. Peter Hartwell
Chief Technology Officer
TDK-InvenSense, USA
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16:40-17:05

17:05-17:30

17:30-17:35

Invited Speech: High performance barometric pressure sensor with
capacitive MEMS

Mr. Koichi Yoshida

Sr. Manager, Functional Devices Division

Murata Manufacturing Co., Ltd., Japan

EMERE R AR BAIME M S &£ & v Y O

R4 R R ERT

BERET /A AL MEET A AT 2 =T v~ x—V v —
HH B

Invited Speech: Contributing to society through energy harvesting
technologies

Mr. Tetsuya Tanaka

General Manager

Ricoh Company, Ltd., Japan

TN F—=N—RAT ¢ T HEANIC L DS EERA~ DY LA
A Y =2 —

RICOH Futures BU Energy Harvesting ¥t % — Fr&
M P

Closing Remarks

Prof. Ryo Miyake

Vice Chair of MEF Steering Committee

Professor, The University of Tokyo

MEF #i#Z B =RIZ B K

HWHRKY KPR LTFRER "M A= o=71  FHE Hix
=% uk
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MEF 2023 Exhibitor Presentation

Date Order [Lang |Booth # |&tt# TLEe>F—>a>a1 ML TLe>sy—
uage
11:15-12:45 April 19 Chaired by Koichi Ohtaka/Tohoku University X& BI—K/Ri{tXF
19-Apr 1 Jp R-23 TI—TXRIATIIL - v/ RS ASMLAMEH T BMEMSEITRED RN B S
2 P R-19 HwRettTr - F1 - >— TDC's Precision Polishing Services in MEMS wP BT
3 | R-26 ROBRRR =T FRFLANLVTFIAUTRAUEZ"X)LEE |/BH #5
4 |IP R-24 RUFY I )UK E BK 6 GHz DU TV A LAYREVAITE & 3EEftRmE B8 #7F
FAARERAT
5 JP R-29 O— ARt O—-AOFo./02-F7yvI5F—hK =S
6 [P R-27 FRINCZAR 00 J7J UL —  |AMEC Corporate & TSV Introduction KH Koh
23> IVAVTRA A0 (T~
7 |IP R-13 INATIARIVYD « A DA RILAIBERR )\ AFTIRILD - A ZANLAY SHBRT Bl FHe
=tt HEBET
8 |ENG [R-12 Adeia Inc. Hybrid Bonding : Innovation to Adoption Abul Nuruzzaman
15:15-16:15 April 19 Chaired by Yasuo Hayakawa/ALPSALPINE Co., Ltd. BJIl RBEK/FITRAFIVINA Sikkett
19-Apr 1 |IP R-01 ERAEETHERART ERIEETED)IL—TD"MEMS Solutions" B R4
2 |JP R-28 SPPF4J O — A%k SPPF2_J > —XMMEMSEI&ERE B Tt
3 [P R-03 DU ABHKRT —IEIREBENREE / UX-43 U —-ZXDTHBN EM A%
4 |JP R-21 HREH=S5rXFo/0>—-X ISARAFU /O —-XEBN aHF g
5 |ENG |R-17 ERILE KNNEEBIERRAMT DB 2 1258
11:15-12:45 April 20 Chaired by Masaki Hirose/Hamamatsu Photonics K.K. [Eifi BE#K/iK =IOk ett
20-Apr 1 |IP R-02 #RetmE > 5 —F>3F)L MEMST 7 D> RU, F/400NIH—-EX |—& B&/HE>
DR S—F23FIL
2 [P R-04 AR A5T>R - THA> - ©XFAX  |Multiphysics System Analysis Solution ) HBKR
#t
3 | R-11 F7 27V ettt FROUI/\EEE U TCORTFILEES oy RS
4 |IP R-20 BB~ o071 R4t BB~ 07 /A ADAY— 22320 - |BH EFR
TS 1 —)LRET A
5 ENG |R-10 =R - IA0UOF7vIKRRAE =R - IA0O0F7YVIDUVIS T4 —%E ~ |FX KR
MEMS&i&EmITI1—45/7"Ov/\, JO>xo
6 [P R-05 FILT v I Et MEMSDRIF - £ (CRBIMEBRD BN KA EH
7 |ENG [R-08 I E+tD-process SEEERUD T —/ES ; FEMIY—-EX A 3k
8 [P V-03 HYFI AR FULWBERERX ZMDBIRE ">3vho [l =k
>3—-X"
9 [P V-01 BMF Nano Material Technology Co., |BMFOMBEODBEERE3DT Y > NM¥jfi [PuSL]  |EAT BAS
Ltd DBMICDNT
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MEF 2023 Exhibitor Presentation

Date Order [Lang [Booth # |Affiliation Presentation Title Presenter
uage
11:15-12:45 April 19 Chaired by Koichi Ohtaka/Tohoku University Xi& BI—K/R{tXF
19-Apr 1 |JP R-23 ASML Japan Co., Ltd. ASML products for MEMS market Yuji Takai
2 [P R-19 TDC Corporation TDC's Precision Polishing Services in MEMS Yuko Akabane
3 [P R-26 SAKAGUCHI E.H VOC CORP. Atomic-Antialiasing Annealing Minimal Fab Tool Kengo Hamada
4 |IP R-24 Polytec Japan Up to 6 GHz real-time vibration measurement and Shoko Wakatsuki
optical surface topography analysis
5 [P R-29 ROHM Co., Ltd. ROHM Technology Update Takashi Naiki
6 [P R-27 Advanced Micro-Fabrication AMEC Corporate & TSV Introduction KH Koh
Equipment Inc. (AMEC)
7 [P R-13 Heidelberg Instruments KK Heidelberg Instruments Mikrotechnik GmbH Company |Atsushi Watanabe
Guide
8 ENG [R-12 adeia Hybrid Bonding : Innovation to Adoption Abul Nuruzzaman
15:15-16:15 April 19 Chaired by Yasuo Hayakawa/ALPSALPINE Co., Ltd. Bl BRBE/FITAFII\A ket
19-Apr 1 |JP R-01 SUMITOMO PRECISION PRODUCTS, |"MEMS Solutions" by Sumitomo Precision Products Hideo Hashimoto
CO.,LTD. Group
2 |IP R-28 SPP Technologies Co., Ltd. MEMS Manufacturing Equipment of SPP Technologies |Chieko Suga
3 |IP R-03 USHIO INC. Full projection field aligner / Introduction for UX-4 Tomomi Kurita
series
4 |IP R-21 MIRISE Technologies Corporation MIRISE TECHNOLOGIES COMPANY INTRODUCTION Itaru Ishii
5 |[ENG [R-17 SUMITOMO CHEMICAL COMPANY, KNN piezoelectric film technology Toshiaki Kuroda
LIMITED
11:15-12:45 April 20 Chaired by Masaki Hirose/Hamamatsu Photonics K.K. Ei#f E#K/RIKMZI%KET
20-Apr 1 |JP R-02 Kyodo International, Inc. MEMS Foundry Service & Micro-Nanofabrication Toshinori Ichijo/Kyodo
Prototyping Service International, Magnus
2 [P R-04 Cadence design Systems, Japan Multiphysics System Analysis Solution Takahiro Midorikawa
3 [P R-11 CANON ANELVA CORPORATION Atomic Diffusion Bonding as Permanent wafer bonding |Katsura Yuze
at room temperature
4 1P R-20 Nisshinbo Micro Devices Inc. Smart sensing module design technologies of Nisshinbo | Takahide Usui
Micro Devices
5 |[ENG [R-10 SUSS MicroTec KK SUSS MicroTec Lithography Systems ~ Coater / Reo Okamoto
Developer, Projection Scanner for MEMS manufacturing
6 |IP R-05 ALTECH CO., LTD. Introduction of suitable equipment for MEMS Yoshinori Oishi
development and manufacturing
7 |ENG |R-08 D-process Inc. MEMS Planarization CMP & Wafer Bonding Studio Norio Kamitsubo
8 |IP V-03 Touchence Inc. New option to visualize sole "ShokacShoes" Naoya Maruyama
9 |JP V-01 BMF Japan Inc. Introduction to PuSL, an Ultra High Resolution 3D Akio Tamura
Printing Technology
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MEF 2023 Speakers

Wednesday, April 19, 2023

09:10-11:15 Session: 1. New Streams of MEMS 1
09:10-09:50

Keynote speech:

Leveraging Semiconductor Eco-systems to MEMS

Dr. Weileun Fang

NTHU Chair Professor, Power Mech. Eng. Department
National Tsing Hua University, Taiwan

<Abstract>

Taiwan, with population of near 23 million and area of 36000km?, is active in the
semiconductor related industries and researches, especially in Hsinchu city where the
National Tsing Hua University (NTHU) is located. The faculties and students of NTHU have
the opportunity to frequently and closely interact with the semiconductor industries. This
article would like to share the experience of NTHU MEMS group regarding how they
leverage the huge semiconductor resources to promote MEMS technologies in the following
four stages. First, employing the CMOS-MEMS technologies serves as the bridge to
communicate with the semiconductor industries. Second, by preventing various mechanical
issues from thin films, promising applications for CMOS-MEMS technologies are
demonstrated. Third, the MEMS above CMOS technology established in the foundry further
exhibits the win-win collaboration for MEMS and semiconductor technologies. Finally, due to
the potential applications in Smart-X and Metaverse, semiconductor industries are even
developing processes with new functional materials for MEMS recently. In conclusions, it is
a win-win strategy between academia/research and industry/market to leverage the
resources in mature semiconductor ecosystems for the development and commercialization
of MEMS.

<CV>

Prof. Fang has been working in the MEMS field for more than 20 years. He received his
Ph.D. degree from Carnegie Mellon University (Pittsburgh, PA) in 1995. He joined the
National Tsing Hua University (Taiwan) in 1996, where he is now a Chair Professor. He
became the IEEE Fellow in 2015 to recognize his contribution in MEMS area. Prof. Fang has
published ~500 refereed papers and granted ~120 patents. He is now the Chief Editor of
JMM, the Board Member of IEEE TDMR and Sensors and Materials, and the Associate Editor
of IEEE Sensors J. He served as the General Chair or Program Chair for many important
international conferences: the World Micromachine Summit 2012, IEEE Sensors 2012, and
Transducers 2017. He also served as the chair of International Steering Committee of
Transducers during 2017-2019. Moreover, he served as the Technical Program committee of
IEEE MEMS and Transducers for many years. So far more than 50 PhD and 70 Master
students have graduated from Prof. Fang’s group. Most of them are working in the MEMS
and micro sensors related companies. Thus, Prof. Fang has close relation with MEMS
industries, and is now the Vice Chair of MEMS and Sensors Committee of SEMI Taiwan.
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MEF 2023 Speakers

Wednesday, April 19, 2023
09:10-11:15 Session: 1. New Streams of MEMS 1

09:50-10:15

Invited Speech: Exploring the latest MEMS trends and their
impact on our Lives

Mr. Jerome Mouly

Division Director, Photonics & Sensing

Yole Intelligence part of Yole Group, France

<Abstract>

MEMS technology provides the building blocks for various smart systems, from wearable
devices to smart cities. They are part of everyday life. MEMS are going through an
unprecedented growth period, reaching $13.6B in 2021 and expected to cross the $22B
mark in 2027, growing annually at a ~9% CAGR21-27. If market volumes are coming from
traditional MEMS devices like microphones, RF MEMS, or inertial sensors that are found
across a multitude of applications, there is great promise for future growth from emerging
devices with the big hype being around MEMS timing/oscillators and microspeakers, as well
as gas sensors or ultrasonic transducers (PMUT, CMUT). Combining development of
communication and integration of Artificial Intelligence (AI) with MEMS technologies,
manufacturers are providing new sensing or actuating solutions and bringing actionable
insights. The presentation will highlight first the overall MEMS market growth and mention
the main market trends impact. It will also show the main technology developments related
to smart sensing.

<CV>

Jéréme Mouly is Director of the Photonics & Sensing Division at Yole Intelligence, part of
Yole Group.

Jérdme manages the expansion of the technical expertise and market know-how of the
team. In addition, Jerome’s mission focusses on the management of business relationships
with company leaders and the development of market research and strategy consulting
activities.

He has conducted more than 100 marketing and technological analyses for industrial
groups, start-ups, and institutes in the field of MEMS and sensing technologies.

Jérome has been also deeply engaged in Yole's finance activities with a dedicated focus on
the commercial exploitation of smart system technologies and access to funding
opportunities.

Jérome is regularly involved in international conferences, with presentations and keynotes.
Jérdme Mouly earned a Master of Physics degree from the University of Lyon (FR).
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MEF 2023 Speakers

Wednesday, April 19, 2023

09:10-11:15 Session: 1. New Streams of MEMS 1
10:25-10:50

Invited Speech: BLE powered Tire Pressure Monitoring
Sensors

Dr. Florian Schuster

Director of the MEMS and Sensor Development

Robert Bosch GmbH, Hungary

<Abstract>

Vehicles become more and more connected which has a major impact on the vehicle
architecture and its sensors. Standardization and leveraging benefits of existing
communication interfaces is crucial for simplification and to further bring down costs. BLE is
and will be a widely used in various applications within the car. One application where the
integration of BLE can bring a benefit is the tire pressure monitoring system (TPMS).
Replacing the traditional one-way communication by the bi-directional BLE enables new
features and increases communications efficiency and security. This is a first big step to
integrate the data acquired by the TPM into advance driver assistant systems.

One of the main challenges of the tire pressure application is to find the sweet spot
between high performance sensor acquisition and sensor lifetime. In this presentation I will
show how Bosch s experience in acceleration and pressure sensors results in a highly
integrated and ultra-low power chip module which allows customers to build compact TPMS
sensor with long lifetime.

<CV>

After acquiring a Phd in Physics he started working at Bosch in 2009 developing MEMS
sensors for automotive safety applications. In the fourteen years since he has had several
roles within the MESM sensor development and is currently acting as the Director of MEMS
development at the Bosch Engineering Center Budpast in Hungary. .
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MEF 2023 Speakers

Wednesday, April 19, 2023
09:10-11:15 Session: 1. New Streams of MEMS 1

10:50-11:15

Invited Speech: ANDROMEDA: a bright technology for a smart
reality

Dr. Sonia Costantini

Technology Development Manager/Analog MEMS and Sensor
Group STMicroelectronics, France

<CV>

S.Costantini received the Degree in Solid state Physics at the “Universita’ degli studi di
Milano” in 1999. Between 1999 and 2011 she worked as engineer in Flash NOR, Phase
change and embedded non Volatile Memory inside the Research and Development team of
ST Microelectronics. She developed experience on compact modeling and Memory
architecture (NOR and NAND). Starting from 2011 she joined to MEMS Technology R&D
Team, working as project leader on Actuators technology platform and pressure sensor.
From 2017 she led the role of Technology Development Manager for MEMS Actuators. She
is author of several patents, papers and book.
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MEF 2023 Speakers

Wednesday, April 19, 2023
13:45-15:15 Session 2: Core Equipment Technologies of MEMS

13:45-14:25

Keynote Speech: Semiconductor Equipment Market Trend and
Third Industry Revolution

Dr. Gerald Yin

Chairman and CEO

Advanced Micro-Fabrication Equipment Inc. (AMEC), China

<Abstract>

Micro-Fabrication with advanced semi-equipment is the foundation of the digital industry. In
this presentation, the strategic importance and the challenges of the semi front end
equipment sectors are explained and this sector’s technology and market trend are
described. Plasma etch as well as thin film technology and equipment become increasingly
critical and have the largest market due to lithography wavelength limitation. With AMEC as
an example China semi equipment industry has been growing faster and stronger ever and
will become very competitive in the worldwide market.

In addition, the industry revolution is redefined in this presentation. With the first industry
revolution which created a Machining Era, and the second industry revolution which created
Digital Era, the third industry revolution will create a Superman Era and this will change
significantly the way Human to live and to work. We will face the greatest opportunities,
but the very high risk challenges. We need to proactively participate in the third industry
revolution and lead this revolution to the right direction.”

<CV>

Gerald spent 20 years working in Silicon Valley from 1984 to 2004. He led to develop many
successful plasma etchers in the world-wide industry which help Lam Research and Applied
Materials gaining etch market leader position. Through Lam and Tokyo Electronics ]V, he
also help TEL established CCP etch foundation. He is one of major leaders in plasma etch
technology and product development as well as commercialization. He is the major inventor
of 91 US patents and 237 other country patents.

Dr. Gerald Yin has served as AMEC’ s chairman and CEO since the company founded in
2004. After 18 years effort, AMEC becomes the leading high-end semi equipment
company in China, a rising star in the world semi equipment industry. AMEC developed IC
front end CCP and ICP plasma etchers, advanced TSV/MEMS etcher and MOCVD products
running production at more than 70 wafer fabs. AMEC went on IPO in July 2019. In the
Customer Satisfaction Survey conducted by VSLI Research, an US leading semi marketing
company, showed that AMEC won the third and fourth place among the world semi
companies in 2018, 2019 and 2021. Together with Intel Chairman and other distinguished
semi executives, Dr. Yin was named one of Top 10 “All Stars of International Semiconductor
Industry” in 2018 by VLSI Research. In 2020, AMEC was listed as one of “"The World’s Most
Innovative Companies ” and Dr. Yin was named " 50 Best CEOs in China” by Forbes. He was
named as the sole major winner of 2021 Ernest Young Entrepreneur in China. He ranked
1st among the top ten “Best leaders of China Public companies” by Security News in 2022.
Dr. Yin graduated from Beijing Fourth High School and received BS from University of
Science and Technology, China and after 10 years working for Petrochemical industry and
Chinese Academy of Sciences, he pursued graduate study in Physical Chemistry at Beijing
University. He went to US in 1980 and received Ph. D. in Physical Chemistry from University
of California (UCLA).
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.MEF 2023 Speakers

Wednesday, April 19, 2023

13:45-15:15 Session 2: Core Equipment Technologies of MEMS
14:25-14:50

Invited Speech: Final inspection and mass production
technology for Inertial MEMS

Mr. Takashi Kitahara

Manager, HANDLER Business Unit

TESEC Corporation, Japan

Inertial MEMS DX &R & BRESIIT

HMASHT Y7 N RFEVRR2=v b wR—Vr— R FHK

<Abstract>

Introduce final inspection method and mass production equipment for Inertial MEMS
(Accelerometers and Gyroscopes).

High-precision measurement technology and damage-less transportation technology.
We propose equipment that realizes a seamless transition from prototype to mass
production.

<CV>

Takashi Kitahara joined TESEC in 2002.
Since 2013, Kitahara has been engaged in MEMS-related handlers design.
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Wednesday, April 19, 2023
13:45-15:15 Session 2: Core Equipment Technologies of MEMS

14:50-15:15

Invited Speech: Multi-beam mask writer technologies

Mr. Naoya Hayashi

Honorary Fellow, Fine Device Operations

Dai Nippon Printing Co., Ltd., Japan

< /LF B — A< R 7 HEEB RN
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<Abstract>

Multi-beam mask writer has been an essential tool for advanced photomask making, such
as EUV mask and Nanoimprint template. In this talk, there will be explained the principal
technologies which support the tool, including related hardware, software, and processes.

<CV>

Naoya Hayashi received his BS degree in applied chemistry, and MS degree in electronic
chemistry from Tokyo Institute of Technology, Tokyo, Japan. He joined Dai Nippon Printing
Co., Ltd. (DNP) in 1977. He has been responsible for development of photomask
technologies for about 45 years at DNP, such as electron beam exposure systems, resist
materials and processes, phase-shifting materials, NGL masks for EUV and Nanoimprint. He
is the first Research Fellow of DNP since 2007. He was recognized a SPIE Fellow in 2011.
He was the Conference Chair of BACUS, SPIE Photomask Technology, in 2015, and received
the Lifetime Achievement Award in 2016. He was retired from DNP, and recognized as the
first DNP Honorary Fellow in June, 2022. He is currently working for DNP as a part-time
advisor.
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Wednesday, April 19, 2023
16:25-17:55 Session 3: New Areas for MEMS Innovation 1 -

Healthcare
16:25-17:05
Keynote Speech: Development of sensors to measure taste
and smell
Prof. Kiyoshi Toko
Post-doctoral Fellow, Institute for Advanced Study, R&D
Center for Five-Sense Devices
Kyushu University, Japan
BRLBWERID T DOBEF
UM RTE BHEFARE HlERER. IBICHT A AEREE 7 — FEER
#H BK

<Abstract>

Sensors play the role of detecting and reproducing the five senses such as sight, sound
(hearing), touching, taste and smell. The first three kinds of senses are called physical
senses, and the corresponding sensors are developed using semiconductor technology and
commercialized already. However, the development of sensors for chemical senses of taste
and smell were late. These two senses receive chemical substances, and hence the sensing
materials and methods adequate for the measurement were unknown. Recently, however,
such circumstances are much improved; the research and development of taste sensors (e-
tongues) and odor sensors (e-noses) are made actively. The taste sensor developed in
Japan was put to practical use 30 years ago, and then over 600 taste machines have been
already used in food and pharmaceutical companies of the world. Odor sensors are also
developed because of the development of sensing materials and AI. In this IT society, we
will be able to transmit these chemical senses together with the physical senses anywhere
and anytime. Therefore, we are standing at the new era of making five-sense transmission
possible.

<CV>

Dr. Toko is a University Professor of Institute for Advanced Study, and a professor of R&D
Center for Five-Sense Devices, Kyushu University. He proposed a concept "to measure
taste" about 30 years ago and succeeded in developing the taste sensor using lipid
membranes, i.e., the electronic tongue. At present, this taste sensor is sold commercially
by Intelligent Sensor Technology, Inc. (INSENT) and used in food or pharmaceutical
companies all over the world. Two companies, INSENT and Taste & Aroma Strategic
Research Institute Co., Ltd., were built based on his research results. In addition, he is how
developing a multi-array odor sensor (e-nose) in cooperation with Panasonic. He has
directed and continues several government projects in food, nanotechnology, and
integrated sensing technology using biosensors and the taste/odor sensor. Due to these
results, he won many prizes such as Prize for Science and Technology (MEXT) and Medal of
Honor with Purple Ribbon. His research results are frequently introduced over a TV
network.
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Wednesday, April 19, 2023
16:25-17:55 Session 3: New Areas for MEMS Innovation 1 -

Healthcare
17:05-17:30
Invited Speech: Next Generation Smart Apparel ""e-skin
Based on Novel Stretchable Electronics
Dr. Ichiro Amimori
Co-Founder & CEO
Xenoma, Japan
FLOWEfEET L be=s R KB RIERR~— RT3 )L e-skin
¥4t Xenoma Co founder &CEO #EE —EREK

<Abstract>

Xenoma'’s e-skin is the next generation smart apparel that is comfortable, mechanically
robust, well-insulated and machine washable IoT clothing. In order to place many sensors
on fabric, we have developed printed circuit fabric (PCF) based on a novel stretchable
electric circuit. PCF enables us to freely design a smart apparel. PCF is an evolutionary
version of a flexible printed circuit and can be used for making smart apparel.

We have a diverse range of e-skins. e-skin MEVA is a smart motion capture suit, which 18
of 6-axis inertial motion unit (IMU) sensors are located on whole-body skeletal segments to
measure and calculate posture and position of each segment. e-skin MEVA is the easiest
and quickest motion capture system in the world.

e-skin ECG is a Holter electrocardiograph systems realizing the world 1st long-term 3-lead
ECG by mail. Patients can do ECG tests by themselves with just wearing e-skin ECG shirt
which places ECG electrodes in the correct positions on the patient body.

One of features of e-skin is its multi-point and multi-modal sensing system. MEMS
sensors, such as IMU for example, play an important roll to monitor users’ information for a
human healthcare bigdata in the near future.

<Cv>

Dr. Ichiro Amimori, co-founder and CEO of Xenoma, is developing the next-generation in
smart apparel. Prior to co-founding Xenoma, Dr. Amimori worked for FUJIFILM for nearly 20
years in various engineering and leadership roles where he brought a number of optical
films for displays and document security to market. In his career at FUJIFILM, Dr. Amimori
was the inventor or co-inventor on 95 issued patents that spanned many industries.

Since leaving FUJIFILM in 2012, Dr. Amimori has devoted himself to improving social values
by leveraging leading-edge technologies and working as a freelancer serving Japanese
universities and companies. He prides himself as researcher of Science, Technology and
Society (STS) focused on technological innovations which enhance the relationship between
man and machine. As such, he joined JST/ERATO Someya Bio-Harmonized Project at the
University of Tokyo as a group leader which spurred the creation of Xenoma Inc.

Growing up in a Japanese generation situated between the “post-war economic miracle”
and the “lost decade”, he is an advocate for a “Japan Entrepreneurship 2.0” start-up
ecosystem to fuel technology innovation. Dr. Amimori received his Ph.D. in Materials
Science from Brown University in 2006.
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Wednesday, April 19, 2023
16:25-17:55 Session 3: New Areas for MEMS Innovation 1 -

Healthcare
17:30-17:55
Invited Speech: Transforming an Idea into a Startup:
Personalized Preventative Health Advise through At-Home
Nutrition Testing with a Microfluidic Platform
Dr. Wojciech Bula
CTO & Co-Founder
Bisu, Inc., Japan

<Abstract>

According to the World Health Organization (WHO), non-communicable diseases cause the
deaths of 41 million people annually, accounting for 71% of all deaths. Environmental
factors, healthcare quality, genetics, and lifestyle contribute to the risk of these diseases,
with lifestyle being responsible for 50% of the risk. The main contributors to lifestyle
diseases include tobacco smoking, lack of physical activity, alcohol consumption, obesity,
and poor diet. Maintaining healthy habits can be challenging due to limited knowledge,
conflicting information, difficulties in determining nutrient requirements, and a lack of time
to monitor behaviors. Until recently, consumers had limited options for obtaining
information about their bodies, with solutions that were either time-consuming, inaccurate,
too expensive, slow, and low-frequency, or of low quality. Every day, large amounts of
health data are discarded when people use the bathroom. To address this, we have
developed an affordable lab-on-a-chip platform for analyzing biomarkers in urine and saliva
and are now bringing our microfluidic system to the consumer market.

<CvV>

Wojciech Piotr Bula is a microfluidics expert with a background in electrical engineering,
microsystem technology, and lab-on-a-chip. He received his M.Sc. in electrical engineering
from the Wroclaw University of Technology, Poland, and his Ph.D. from University of
Twente, The Netherlands. He is currently pursuing an MBA for Startups curriculum at the
Warsaw School of Economics, Poland.

He has 20 years of research experience in the development of microfluidic systems and has
created various microfluidic devices including 3D-printed systems for agriculture and water
impurities detection, microfluidic systems for kinetic studies, micromachined injector and
detector for integrated gas chromatograph. He developed a micromachined artificial gland
for European Union's 6th Framework project on biomimetic infochemical communication.
Prior to co-founding Bisu, Bula worked at MESA+ Institute for Nanotechnology, Hiroshima
University, and the University of Tokyo, Japan. At Bisu, he leads the development of Bisu
Body Coach, a microfluidic device for personalized nutrition and lifestyle advice. The device
uses at-home urine and saliva testing via spectrometry with accurate results transmitted to
a smartphone. Bisu Body Coach takes advantage of Bula's expertise in microfluidics,
chemistry, electronics, and software. Bula’s goal is to help transform chip-in-a-lab
prototypes into commercial lab-on-a-chip products.

32



MEF 2023 Speakers

Thursday, April 20, 2023
09:00-11:15 Session 4: What are the New Areas for MEMS

Innovation and New MEMS Products? & Panel Discussion
09:00-09:40

Keynote Speech: The Good, the Bad, and the Ugly of MEMS
Start-up Companies

Dr. Kurt Petersen

Silicon Valley Band of Angels, USA

<Abstract>

Over the past 40 years, start-up companies have been very instrumental in bringing new
MEMS products from concept, to commercial realization, to high volume production.
Frequently, the idea for a new product was conceived in a university setting, was
demonstrated in a university R&D facility, was spun-off into a start-up company, and was
financed by Venture Capital. The process of starting a new high tech company is fraught
with problems and challenges, most of which are completely foreign to a university
environment. The culture needed to create a successful start-up company is completely
contradictory to that of a university environment. This talk will explore the processes and
problems - and successes - of several, MEMS start-up companies, by relating experiences
and stories of successful businesses. This discussion comes from the perspective of a
founder, successful serial entrepreneur, and angel investor in early stage start-up
companies.

<CvV>

Kurt Petersen received his BS degree cum laude in EE from UC Berkeley in 1970, and a PhD
in EE from the Massachusetts Institute of Technology in 1975. Since 1982, he has co-
founded six successful, high-tech companies in Silicon Valley, including NovaSensor
(acquired by Amphenol), Cepheid (acquired by Danaher in 2016 for $4B), and SiTime
(SITM on NASDAQ). In 2001, he was awarded the IEEE Simon Ramo Medal for his
contributions to MEMS. Dr. Petersen is a member of the National Academy of Engineering
and is a Life Fellow of the IEEE in recognition for his contributions to “the commercialization
of MEMS technology”. In 2011, Dr. Petersen joined the Silicon Valley Band of Angels.
Today, he spends most of his time helping and mentoring early stage, high-tech start-up
companies. In 2019, Dr. Petersen was awarded the IEEE Medal of Honor, IEEE’s highest
honor.
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Thursday, April 20, 2023
09:00-11:15 Session 4: What are the New Areas for MEMS

Invited Speech: Emerging MEMS technology trends 2023
Dr. Alissa M. Fitzgerald

CEO

A.M. Fitzgerald & Associates, LLC, USA

<Abstract>

Most of today's blockbuster MEMS products originated from academic research. This talk
will provide a summary of the most noteworthy MEMS and sensor technologies emerging
from research activities around the world. The criteria for noteworthiness are: offers a
solution to a known or anticipated commercial market need, has a path to scalable
manufacturing, and is a technology game-changer. Nearly all of the technologies to be
presented will need many more years of intensive development and probably more than
$100M in investment to reach full commercialization. Nevertheless, they each hold
potential to create new waves of activity and opportunity in the MEMS and sensors industry.

<CV>

Alissa M. Fitzgerald, Ph.D. is CEO of the MEMS product development company A.M.
Fitzgerald & Associates, LLC, which she founded in 2003. She has over 25 years of
engineering experience in MEMS design, fabrication and product development. Having
developed more than a dozen distinct MEMS devices, she now advises clients on the entire
cycle of microelectronic product development, from business and IP strategy to supply
chain and manufacturing operations. She is an author of the book "MEMS Product
Development: From Concept to Commercialization” (Springer, 2021). Prior to founding the
company, Dr. Fitzgerald worked in engineering and management positions at various high
tech companies. She received her bachelor's and master's degrees from MIT and her Ph.D.
from Stanford University in Aeronautics and Astronautics. Dr. Fitzgerald has numerous
journal publications and holds ten patents. She is a member of the SEMI-MSIG standards
committee and served as a board director on the MEMS Industry Group (MIG) Governing
Council from 2008-2014. In 2013, she was inducted into the MIG Hall of Fame. She is
currently a board director of Rigetti Computing (NASDAQ:RGTI) and of the Transducer
Research Foundation.
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MEF 2023 Moderator for Panel Discussion

Thursday, April 20, 2023

10:05-11:15

Panel Discussion: "“In memory of Janusz Bryzek, how MEMS
can/should contribute to the world beyond Trillion Sensors

Moderator: Mr. Susumu Kaminaga, Executive Senior Adviser
SPP Technologies Co., Ltd., Japan
SPP 77 J 1 v— Xk Aa4t
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<Abstract>

Remembering Janusz Bryzek who passed away last November and thinking about his
initiated Trillion Sensors pursuing Abundance, discussion is expected on the subject how
MEMS can contribute to creation of the new world beyond Trillion Sensors from the
viewpoint of that MEMS should be responsible to do so. The discussion would touch various
ideas such as new technologies, new materials, new applications and an innovative world,
bearing in mind climate change and sustainable society as well. Amazing ideas from the
various aspects to be discussed by the distinguished visionary panelists based on their
unique knowledge and experience.

<CV>

Susumu Kaminaga studied Mechanical Engineering at the University of Tokyo and
graduated in 1969. He joined Sumitomo Precision Products Co., Ltd. (SPP) and was
President of the company from 2004 to 2012. He is currently Executive Senior Adviser at
SPP Technologies Co., Ltd. as well as Representative Director & Chief Executive at SK
Global Advisers Co., Ltd. He lived in Germany in the 1980s and U.K. in 1990s. Having
been involved with MEMS activities since 1988, he played a major role to develop and
commercialize Deep Reactive Ion Etching (DRIE) technology based on Robert Bosch
patented switching process at Surface Technology Systems (STS), UK, subsidiary of SPP.
Under his initiative, STS introduced the world first DRIE equipment into the market in
1995. The DRIE has enabled MEMS world to expand rapidly in the last decades since then.
The DRIE and its associated processing technologies to support MEMS development have
been contributing to such emerging markets like smart phones, IoT, 5G, DX, CASE and
MaaS. Following his achievement to establish MEMS business with the processing
technologies, gyroscopes and wireless sensor network systems, he became a member of
the organizing committee of Trillion Sensors (TSensors) Summit to drive TSensors
Initiative. He is Fellow of JSME (The Japan Society of Mechanical Engineers) and a member
of JSAP (The Japan Society of Applied Physics), IEE (The Institute of Electrical Engineers of
Japan) and IEEE (The Institute of Electrical and Electronic Engineers).
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MEF 2023 Panel Discussion
In memory of Janusz Bryzek
“Father of Sensors”

Dr. Janusz Bryzek

Serving as Exo’s Co-Founder and Executive Board Chairman, Janusz is a pioneer in the
fields of micro-mechanical integrated systems (MEMS) and sensors. He has co-founded 11
Silicon Valley MEMS companies with products including MEMS sensors (pressure,
acceleration, gyro), MEMS microstructures (mirrors), sensor-based systems-on-chip
(wireless pressure sensors, motion sensors with embedded sensor fusion) and systems
(optical switches, medical ultrasound imagers). Janusz has performed due diligence for top-
tier VC firms, including USVP (Irwin Federman), Mayfield, Benchmark, Morgenthaler, and
Panorama. He also worked as an advisor or board member for 40+ startups.

Janusz has been the recipient of multiple awards, including “Entrepreneur of the Year” by
Arthur Young in 1989, and Lifetime Achievement Awards in 1994 and 2003 by Sensors
Magazine and MANCEF, respectively. In 2016, he was named Outstanding Polish Business
Executive by the Polish Embassy in the United States and subsequently received the
Industry Impact Award for Engineering Excellence from Sensors Expo in 2018.

He has published 250+ papers, wrote sections of four books, and has organized and
chaired many international conferences. He is the author of 30 U.S. patents and multiple
patent applications and has initiated several sensor standardization efforts.

Janusz earned his M.S. in Electrical Engineering and Ph.D. from Warsaw Technical
University, Poland. He also completed the Executive Management Program at Stanford

University.

Janusz delivered keynote speech and participated in the panel discussion at MEMS Engineer
Forum 2022.

Janusz passed away in his home on the morning of November 10, 2022, surrounded by his
loving wife and three children.
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MEF 2023 Panelists

Thursday, April 20, 2023

10:05-11:15

Panel Discussion: ""In memory of Janusz Bryzek, how MEMS can/should
contribute to the world beyond Trillion Sensors

Dr. Kurt Petersen
Silicon Valley Band of Angels, USA

Prof. Thomas Kenny
Senior Associate Dean for Student Affairs and Richard W. Weiland
Professor in the School of Engineering, Stanford University, USA

Prof. Weileun Fang
NTHU Chair Professor/Power Mech. Eng. Department, National
Tsing Hua University, Taiwan

Dr. Florian Schuster
Director of the MEMS and Sensor Development, Robert Bosch GmbH

Dr. Alissa M. Fitzgerald
CEO, A.M. Fitzgerald & Associates, LLC
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Thursday, April 20, 2023
13:45-15:40 Session 5: New Areas for MEMS 2- MEMS Trends -

13:45 14:25

Keynote Speech:

Prof. Thomas Kenny

Senior Associate Dean for Student Affairs and Richard W. Weiland
Professor in the School of Engineering

Stanford University, USA

<CV>

Kenny's group is researching fundamental issues and applications of micromechanical
structures. These devices are usually fabricated from silicon wafers using integrated circuit
fabrication tools. Using these techniques, the group builds sensitive accelerometers,
infrared detectors, and force-sensing cantilevers. This research has many applications,
including integrated packaging, inertial navigation, fundamental force measurements,
experiments on bio-molecules, device cooling, bio-analytical instruments, and small robots.
Because this research field is multidisciplinary in nature, work in this group is characterized
by strong collaborations with other departments, as well as with local industry.
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Thursday, April 20, 2023
13:45-15:40 Session 5: New Areas for MEMS 2- MEMS Trends

14:25-14:50

Invited Speech: Smart Systems - Components & Systems
Prof. Dr. Thomas Otto

Deputy Director

Fraunhofer ENAS, Germany

<Abstract>

In the lecture, various MEMS and NEMS components will be presented. In addition, the use
of NEMS and MEMS for various application scenarios such as Industry 4.0, medicine and
energy supply will be explained with examples. At the beginning of the lecture, the
technological possibilities of Fraunhofer ENAS and TUC will be presented.!

<CV>

Thomas Otto studied electrical engineering at Chemnitz University of Technology, Germany.
He received his PhD in the field of microelectronics and his habilitation in the field of
optoelectronics, both at Chemnitz University of Technology. He joined Fraunhofer IZM/ENAS
in 1997 as department head, later as deputy head of Fraunhofer ENAS. Since 2008 he has
held his own honory professorship for "Micro optical Systems". He is also a founding
member of the central scientific institution MAIN.
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Thursday, April 20, 2023
13:45-15:40 Session 5: New Areas for MEMS 2- MEMS Trends

14:50-15:15

Invited Speech: Overview of recent technological progress in
MEMS at CEA-Leti

Dr. Philippe Robert

Business Development Manager, Silicon Components Department
CEA-Leti, France

<Abstract>

CEA-Leti has been working on MEMS technology since 1978 and is at the origin of the well-
known concept of “electrostatic comb drive accelerometer” (1984), adopted by almost all
the inertial sensor manufacturers. Since then, CEA-Leti has constantly innovated and has
become one of the leading research institutes on MEMS. This presentation will detail certain
MEMS innovations that are currently being developed at CEA-Leti such as, 2D Piezo-
Scanner, High-SPL Piezo-MEMS Loudspeaker, NEMS-based Navigation-Grad Sensor, Ultra-
low Noise Opto-Mechanical Sensor...

<CV>

Philippe Robert is Business Development Manager & Senior Expert at CEA-Leti for the MEMS
Sensors and Actuators activities.

He received a M.Sc. degree in optical electronic in 1991 and a Ph.D in electrical engineering
in 1996 from Grenoble-INP, France. After various positions in the sensors industry, he
joined the CEA-Leti in 2001 as project manager on RF-MEMS then as Manager of the MEMS
Sensors Group from 2003 to 2013 and Head of the Microsystems Department, dealing with
MEMS sensors, actuators, RF-MEMS, passive components, 3D integration and packaging,
from 2013 to 2019.

He has authored or co-authored about 40 journal papers and conference contributions, and
holds more than 60 patents dealing with MEMS and NEMS. He was member of the IEEE-
MEMS Technical Committee in 2007 and 2008 and of the International MEMS Industry
Forum Committee at SEMI Europe 2014. Currently, he is member of the International
Steering Committee of TRANSDUCERS conference, of the EUROSENSORS conference and of
the MEMS & Imaging Sensors Summit.
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Thursday, April 20, 2023
13:45-15:40 Session 5: New Areas for MEMS 2- MEMS Trends

15:15-15:40

Invited Speech: The utilization of the biosensor data from
human olfactory receptor-expressing Cells in eNose

Dr. Kenji Tatematsu

Technical Advisor, Komi Hakko Corporation, Japan

Assistant Professor, SANKEN, Osaka University
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Thursday, April 20, 2023
16:00-17:30 Session 6: New Areas for MEMS Innovation 2

- Sensor

16:00-16:40

Keynote Speech:Sensing Your Digital Transformation
Dr. Peter Hartwell

Chief Technology Officer

TDK-InvenSense, USA

<Abstract>

Sensor technology is becoming increasingly sophisticated, affordable, and ubiquitous.
Sensors are becoming the human interface to the digital world and, when combined with
machine learning (ML), make systems or devices more aware of what the human is doing,
about to do, or has just done. As the variety and capabilities of sensors grow, technology
has the opportunity to disappear into the background assisting everyone to be better
connected, track their health and well being, and be enabled with more leisure time.
Finally, sensors can optimize the power we consume with all devices, delivering a great
experience at the lowest consumption of resources. I will explore these themes and inspire
a future vision of smarter sensors.

<CV>

Dr. Peter G. Hartwell is Chief Technology Officer at InvenSense, A TDK Group Company.
Peter has over 30 years experience commercializing silicon MEMS products, working on
sensors and actuators, and specializes in MEMS system integration. At InvenSense Peter is
responsible for technology strategy and leads the Innovation and System Solutions group.
Prior to InvenSense, Peter was Architect of Sensing Hardware at Apple where he built and
led a team responsible for the integration of a diversity of sensors across the entire product
line. Before Apple, Peter was a Distinguished Technologist at Hewlett-Packard Laboratories
developing sensors and the architecture forming the basis of HP’s Central Nervous System
for the Earth (CeNSE), an early version of what has become the Internet of Things (IoT).
Peter has over 40 worldwide patents on MEMS devices and sensor applications. Peter has a
B.S. in Materials Science from the University of Michigan and a Ph. D. in Electrical
Engineering from Cornell University.
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Thursday, April 20, 2023
16:00-17:30 Session 6: New Areas for MEMS Innovation 2 -

Sensor

16:40-17:05 -,
Invited Speech: High performance barometric pressure sensor . |
with capacitive MEMS —
Mr. Koichi Yoshida - |
Sr. Manager, Functional Devices Division \=/
Murata Manufacturing Co., Ltd., Japan -l =

BB BRMEMS KB VY OB
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<Abstract>

Murata has been manufactured barometric pressure (BP) sensors for resent years. Murata
is utilizing capacitive MEMS technology for BP sensor and this technology has some
technical advantages over piezoresistive MEMS. This presentation will review the benefit of
capacitive type and product introduction.

<CV>

Koichi Yoshida has received M.E. in physical engineering from Tokyo university. He joined
Murata Manufacturing Co., Ltd in 2002 and has over 20 years of engineering experience in
MEMS design, process and product development including related technologies (ASIC,
packaging and testing etc.).
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Thursday, April 20, 2023
16:00-17:30 Session 6: New Areas for MEMS Innovation 2 -

Sensor

17:05-17:30

Invited Speech: Contributing to society through energy harvesting
technologies

Mr. Tetsuya Tanaka

General Manager

Ricoh Company, Ltd., Japan

TN F—=N—=RRAT ¢ T EAN K D2 EERA~ DY 1A

¥4V =—  RICOH Futures BU Energy Harvesting F¥t . ¥ — ik
M P

<Abstract>

Energy harvesting has been attracting attention. Ricoh strives to realize a sustainable
society and launched solid-state dye-sensitized solar cells. We will introduce solving social
issues through our business.

<Cv>
Majored in Precision Machine Engineering, joined Ricoh in 1992.
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MEF 2023 Promotion Movie INDEX
Short PR movie will be run during the break time at the main hall by the following order.

It is available at the entrance of ANNEX exhibition hall during two days too.

Movie # | Booth # &%t Affiliation

PR-1 ADAF AV OA—=DA Okmetic Oy

PR-2 AR N Z O ARt Hamamatsu Photonics K.K.

PR-3 ST - BELHERSHT Dow Toray Co., Ltd.

PR-4 R-23 |I—IXRIATIIL - v ) ket ASML Japan Co., Ltd.

PR-5 R-26 |IROBEHAST SAKAGUCHI E.H VOC CORP.

PR-6 R-19 [MHK&HTa -FTH - >— TDC Corporation

PR-7 R-24 |RUFwv I v )RRt Polytec Japan

PR-8 R-29 |O—LA¥KA&tt ROHM Co., Ltd.

PR-9 R-27 FRAZAE 400 - o7 JUT—23> 10 Advanced Micro-Fabrication Equipment Inc. (AMEC)

AYVTIRA S A0 (T—RAvD)

PR-10 | V-01 |BMF Japantk®iatt BMF Japan Inc.

PR-11 AAC Technologies AAC Technologies

PR-12 ST+ X3 DISCO Corporation

PR-13 R-13 [\ AFILRILT » 4 A NLAYHRE ST Heidelberg Instruments KK

PR-14 R-25 [FULIEHRS AT LAM%AST MARUBENI INFORMATION SYSTEMS Co., Ltd.
PR-15 MASHATRRERT Murata Manufacturing Co., Ltd.
PR-16 R-01 |[{FRBEEIEGRNSTT SUMITOMO PRECISION PRODUCTS, CO.,LTD.
PR-17 | R-28 [SPPFZ.0O>—X%Hatt SPP Technologies Co., Ltd.

PR-18 RS S Yokogawa Electric Corporation
PR-19 R-03 |D> ABHKAST USHIO INC.

PR-20 | R-21 [#%HAsut=50/XFo/O0>—-X MIRISE Technologies Corporation
PR-21 TILTZTILIA ket ALPSALPINE Co. Ltd.

PR-22 R-02 |#BEA>~5—F>3F)L Kyodo International, Inc.

PR-23 | R-04 |[BRTAT>X-FTHA2 - SAFLXH Cadence design Systems, Japan
PR-24 R-11 |FV /7L Rt CANON ANELVA CORPORATION
PR-25 R-20 |BEH~Y-1o07 /10 ARt Nisshinbo Micro Devices Inc.

PR-26 R-05 |(7IL7vokKatt ALTECH CO., LTD.

PR-27 | R-08 |#ki{=#tD-process D-process Inc.

PR-28 R-09 [#%X&$tKOKUSAI ELECTRIC KOKUSAI ELECTRIC CORPORATION
PR-29 A-12 |CEA-Leti CEA-Leti

PR-30 T O-IFV RS SEIKO EPSON CORPORATION
PR-31 R-10 | X=X - X007y IRt SUSS MicroTec KK
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MEF 2023 ADVERTISER INDEX

AD Page # | Booth # |&%t4 Affiliation
AD-1 ADAT AV IA=TA Okmetic Oy
AD-2 V-04 |HRASHALX -7 MEMS CORE CO.,Ltd
AD-3 S ERRER Ebara Corporation
AD-4 SRR R Z Ot Hamamatsu Photonics K.K.
AD-5 A-07 |—MEAEEANOONYS >4 — Micromachine Center
AD-6 PRI IRV 7S w= an EV Group Japan K.K.
AD-7 A - 'L Dow Toray Co., Ltd.
AD-8 R-23 |[I—ITXRITATIL - Zv)%kRAatt ASML Japan Co., Ltd.
AD-9 R-26 [tROFBEWARN ST SAKAGUCHI E.H VOC CORP.
AD-10 R-19 |BR&HFTo - F0 - >— TDC Corporation
AD-11 R-24 |RUFvOZvw ) hAiatt Polytec Japan
AD-12 R-29 |[O—A%RAStH ROHM Co., Ltd.
AD-13 R-27 Z;;&;it j;(gu(zizz;;f—/a ~ 17 Advanced Micro-Fabrication Equipment Inc. (AMEC)
AD-14 V-01 |[BMF Japantkii&itt BMF Japan Inc.
AD-15 AAC Technologies AAC Technologies
AD-16 HREHT 1 X3 DISCO Corporation
AD-17 R-13 |/\AFILRILD « A >R NLANYHR T Heidelberg Instruments KK
AD-18 R-25 |XALBEHRS AT LRSS MARUBENI INFORMATION SYSTEMS Co., Ltd.
AD-19 R-12 |adeia adeia
AD-20 ALy Si%=Zan INNOTECH CORPORATION
AD-21 R-01 |[ERBEEIEGKINST SUMITOMO PRECISION PRODUCTS, CO.,LTD.
AD-22 R-28 |SPPFU ./ O>—XXHatt SPP Technologies Co., Ltd.
AD-23 REEERA ST NAGASE & Co., Ltd.
AD-24 GBSy S Yokogawa Electric Corporation
AD-25 R-03 |TJS ABHMHASHT USHIO INC.
AD-26 R-21 |t =50XFo/0>—-X MIRISE Technologies Corporation
AD-27 FIVIZATILINA kR att ALPSALPINE Co. Ltd.
AD-28 R-02 |@BRE->5F—F>3F)L Kyodo International, Inc.
AD-29 R-04 |[BARTAT>R-FTHA> - SRF L% Cadence design Systems, Japan
AD-30 A-11 |[BIEXRZE B (55) HR=E Tohoku University Tanaka Shuji Laboratory
s S IN 7 S g
AD-31 A-10 ijct)j(—T—V/r’JD/XTAmm%EHnEﬁ%t/Q (M Tohoku University - Micro System Integration Center
AD-32 A-09 [MEMS/\—2>VY—Z7 I MEMS PARK CONSORTIUM
AD-33 R-11 [FV7/ > 7xI)L) A=tt CANON ANELVA CORPORATION
AD-34 R-16 |HEAtkET KOKEN LTD
AD-35 R-20 |BE#~-ro0O7 )1 KKttt Nisshinbo Micro Devices Inc.
AD-36 R-05 |77 v Ol &t ALTECH CO., LTD.
AD-37 A-08 |[BRFStY - vo0OvYS A IEEJ Sensors and Micromachines
AD-38 V-02 [RFJIAFHERASE SUGINO EICHI CORPORATION
AD-39 A-06 |Sensors and Materials #w&%80 (HkX&ftt=1—) |Sensors and Materials
AD-40 R-15 |SKZO—/OULT RI\AH -4t SK Global Advisers Co., Ltd.
AD-41 KRASHITUAZOX ELIONIX INC.
AD-42 R-08 |¥kN=%tD-process D-process Inc.
AD-43 V-03 |[FYvFI>IAKAEHE Touchence Inc.
AD-44 R-09 [BRN&$KOKUSAI ELECTRIC KOKUSAI ELECTRIC CORPORATION
AD-45 HASHIILTTER Furuya Metal Co., Ltd.
AD-46 VIA1ZTEHFKAST AYUMI INDUSTRY CO.,LTD
AD-47 A-05 |CERISE CFUTILER Y —Fo TS Advanced Research Infrastructure for Materials and

Nanotechnology in Japan

46




OKMETIC ™

LEADING SUPPLIER OF ADVANCED SILICON
WAFERS FOR MEMS, RF AND POWER DEVICES

Okmetic, founded in 1985, is the leading supplier of advanced, high value-added silicon
wafers for the manufacture of MEMS, sensor, RF and power devices. Okmetic has the most
extensive 150 to 200mm wafer portfolio in the market comprising of comprehensive lines of
Silicon-On-Insulator (SOI) wafers and High Resistivity RFSi® wafers as well as Patterned
wafers, SSP and DSP wafers, TSV wafers, Wafers for Power devices and Wafers for GaN-
on-Si applications.

GENERAL WAFER SPECIFICATIONS Bz
Okmetic’'s headquarters is located #&%’“

in Finland, where the majority of the Growthmethods — Cz MCz A-MCz® [mj=
, - . Diameter 150, 200 mm

company’s silicon wafers is manufactured. o ,

. . . . Crystal orientation <100>, <110>, <111>, off-oriented
Worldwide sales organization and technical
support ensure qul_ck local service, rapid red phosphorus
prototyping and highly optimized wafer py oo dopants  boron
SO|Ut|0nS meet":‘g yOUI" deVICG and procgss Resistivity <1 mOhm-cm up to over 10,000 Ohm-cm
needs. Okmetic K.K. has been serving Backside treatment etched, polyback, LTO, polished
Japanese customers since 2006.

N type dopants arsenic, phosphorus,

SOl | SSP | DSP | TSV | Patterned | High Resistivity RFSi®

WWW.OKMETIC.COM (in - 4 Wafers for Power | Wafers for GaN-on-Si

AD-1



@) MEMS CORE

MEMS Foundry Service

“Turn ideas into products”
Realizing

< = Manufacturing
Ideas

(user’s) Develo Trial -

: pment/ production,

Ll Proto- small-lot

type production

MEMS Core Co., Ltd. Mass
production

External foundry

Core Technology
4 Si DEEP RIE | ¢ Patterning

nnpn-n mw‘m linp.um MaD pa0w 1 e
Sum

® Feed Through ¢ Sacrificial Thermopile
layer etching

Depth 300 pm. 100um:L/S

MEMS CORECo., Ltd.

Sites: Head office and Izumi Factory

Izumi industry park, Sendai City, Miyagi Prefecture
Tel: 022-777-8717, Fax: 022-777-8718

Web : https:/www.mems-core.com/
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going beyond expectations

EBARA CORPORATION, founded in 1912, is one of the world's principal EBARA Dry Vacuum Pump Features
manufacturers of industrial machinery. Our vacuum products including « Lower energy consumption
dry vacuum pumps, turbo molecular pumps and abatement systems * Smaller footprint

, ; , . * Proven process performance
creats the clean production environment essential for manufacturing -Wida product ling ups
semiconductors, solar cells, analytical instruments and general vacuum. - Hydrogen high efficiency pumping
EBARA has been accelerating technical progress in the advanced industry. »World wide overhaul netwark
EBARA Worldwide Locations
| NELE] | USA \ Germany \ UK | France | Ireland \ Israel \ China \ Korea Taiwan \ Singapore |

EBARA CORFORATION 11-1, Haneda Asahi-cho, Ohta-ku, Tokyo 144-8510, Japan Phone : 81-3-3743-6111 Fax : 81-3-5736-3100 WWW.EhaI’a.GO.ijE n/




Enahles Infrared Spectroscopic Analysis on the Spot.
Palm Size Fourier Transform Spectrometer.

FTIR engine C15511-01
 Features

= Compact: palm size

= Optical fiber input type

= High S/N

= Spectral response range:
1100 to 2500 nm

Compactness and high accuracy achieved with MEMS technology

Movable mirror
(93 mm)

Light pass

The “FTIR engine C15511-01” is a compact ves| InGats )
Fourier transform infrared spectroscopic module 6 % 6
with high sensitivity to near infrared light in the

range of 1100 nm to 2500 nm. A Michelson \

/ Trapezoid beam splitter

optical interferometer and control circuit are

integrated into a palm-sized housing. Qﬁ Measurement target light ) Fixe'd Seccgr:: electrodes
Generally FTIR features high resolution and Movable mirror Torsion bar

high-speed measure ment. We have made our \1..._ =

FTIR engine more compact while retain ing the M MEMS actuator

features of the Fourier transform type by apply- . The movable mirror uses an electrostati-

1.
. ) i Fixed mirror — _ MEMS chip cally driven MEMS actuator. The mirror
ing our unique MEMS technology and mounting \ EJ;E‘:;Z"(;&TSE”SEUOH is moved up and down in parallel by
technology to the optical interferometer. applying voltage to comb electrodes.

| Related Product Diffuse reflection light source L16462-01

This is a module with built-in lamps and an optical fiber for doing diffuse
reflection measurement in near-infrared spectrophotometry. This module
irradiates a sample with light from lamps, and the light that enters the
sample and is diffused/reflected is introduced into the optical fiber. It is
connected to a near-infrared spectrometer for use. With this product, in
which plural lamps and an optical fiber are arranged close to each other, the
weak diffused light emitted from the sample can be detected efficiently.

= Compact: $28.0 mm x 35.5 mm = High detection efficiency (built-in multipul lamps)
= Long life: 7000 hr (average) = Wide wavelength range: 400 to 2500 nm

HAMAMA‘I‘S“ HAMAMATSU PHOTONICS K.K., Solid State Division
1126-1 Ichino-cho, Higashi-ku, Hamamatsu City, 435-8558 Japan,

PHOTON IS OUR BUSINESS Telephone: (81)53-434-3311, Fax: (81)53-434-5184

AD-4



MEMS SENSING & NETWORK SYSTEM

'Exhibitor Brochure

Cutting-edge loT System Technology Exhibition

MEMS SENSING
NETWORK SYSTEM

2024

‘I 3‘| 2 2 10:00- 17 00
2024 1.0 o £ . Ly e

: Micromachine Center / NMEMS Technology Research Organization / JTB Communication Design, Inc.




www.EVGroup.com

SOLUTIONS FOR
MEMS PROCESSES

.‘\\\

B Spin and spray coating, developing and stripping of photoresist
. d /.
B Hot embossing, micro contact printing and nano imprint lithography

Dy W VAVERNERP A o TR VA TR

B Face to face, backside, transparent and infrared bond alignment

B Wafer bonding for 3D integration and wafer level packaging

. b 4 e - I
W <\ s
y ) I"‘ . : ) v' ‘> ‘_‘:"‘ \ - ! .( ..‘\'

GET IN TOUCH to discuss your manufacturing needs
www.EVGroup.com
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How can proven
silicone technology
create innovation?

\ DS \
1/ 72\
, 74 M

MERZOEFIMEZENL
BEEIEFPN—h BBl A/ N—23>Z2E0LT
MRICTSRADAVNI e5Z2Y ) a—3>ZRELEY
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“TORAY’

A DOW and TORAY Joint Venture

D)= BT RTHFI N BRICER

HAOIN—TD—BLTCERMOI) -2 A7
Sy IEMER— R I FICEBROZ KRG =—XIC
BUGL O RTFIIVERRICEITTOEEEDEED
Bom EICERYT 347 R,

EEUT AV a—T—-ILU O IR EE-
AT R— L IN—=VFIVT 7 ZELUTREBE L R EFIC
BV A/ R=2aVFLTCEIESINEY ) a—2a %k
RHLED

ARG R

T140-86175R R&R M) IXER G/ 12T B2E245
XEMNEIRSILET—
03-5460-4380 (ftX)

www.dow.com/dow-toray

A A S P NN~ EFIS T ORER DB EREIT.

DOW TORAY DEGHEDTORAY DERS3 I3 EMZFEOH L TEAL TV SRLEOBIETT,
© 2023 The Dow Chemical Company. All rights reserved.

2000023621 Form No. 01-4676-42-0223 S2D



ASML

ASML gives the world’s
leading chipmakers the
power to mass produce
patterns on silicon

I—IRXRILIIL - SvNNI%ENEHt
www.asml.com
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ER.EIIVIR AR FER FRMBGEHOD DM E KL
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https://www.mirror—polish.com

B RS AR AR AR £ HF REFR124-15
tdc@mirror—polish.com TEL 022-356-3131 FAX 022-356-3578

Fine PollshTm
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6 GHz r\al time Vibration analysis
£ 6 GHz DU PILS LIEBRAT

Your solution is Polytec!

Non-contact Measurement of
Surface roughness and shape

Polytec Worldwide
Contact Polytec GmbH, GER
us Headquarters, Waldbronn
Polytec Inc., USA

Headquarters, Irvine

The evolved MSA-600 Micro System Analyzer

The all-in-one optical measurement solution for static and dynamic 3D
characterization of MEMS and microstructures- now for up to 6 GHz!
The MSA-600 enhances microsystem development and quality
inspections - also allowing testing on wafer-level when integrated into
commercially available probe stations.

Polytec Ltd., GB Polytec South-East Asia Pte. Ltd. Polytec Japan
Coventry Singapore Yokohama

Polytec France S.A.S. Polytec China Ltd.
Chatillon Beijing




| = TLSMOZoROEMT. ELLERKA.

i ——— Electronics for the Future
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SEMICONDUCTOR

Click here for ROHM's website

ROHM Co.,Ltd. (apanese \) (_Enatish )
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https://www.rohm.co.jp/
https://www.rohm.com/

IC Process Innovation. Re-defined

Enabling. Productive. Cost-effective

Primo Etch Tool Portfolio

Primo iDEA® Primo nanova® Primo TSV® Primo Twin-Star®

Prismo MOCVD Tool Portfolio

RN |

Prismo D-BLUE® Prismo A7® Prismo HiT3® Prismo UniMax®

Advanced Micro-Fabrication Equipment Inc. China (AMEC)

WWWwW.amec-inc.com
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BOSTON MICRO FABRICATION

2um 3DF > H— 10um 37> &2 —
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PuSL: Projection Micro 2pum/10pm/25pm
Stereolithography
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AAC
Technologies

\VARVARVARVARVIRVIVAREAY.VERAVARVARAVARVIRVERVARVARVARV VAR AVIVARRVIRVIRNRVIRV]]

AAC is a is a leading provider of sensory experience solutions with roots going back to 1993. AAC SSE (Sensor
and Semiconductor) offers a broad portfolio of MEMS based sensors and semiconductor devices which include
MEMS microphones, RF Frond-End devices, accelerometers, gyroscopes, and integrated 6—-axis sensors, MEMS
speakers, barometric pressure sensor etc.

Top 3 >6,600,000,000

o@ o) . (%
A/ In global MEMS microphone market ( Total shipment of MEMS microphone

_'_; R&D @E Manufacturing
9 1 200+ 900+ 3 18,100M

2
R&D centres | R&D personnels | Patents Manufacturing sites Plant area

150M /month

Production Capacity

Class 10Cd) (1ISO 5)
Class 1000 (ISO 6)

cleanrooms

[l MEMS Inertial Devices

The Integration of independent design capabilities, precision manufacturing capabilities, testing& calibration capabilities, to help
achieve high-precision and high-reliability for vibration monitoring, attitude detection and dead reckoning in various application
scenarios. Our goal is to provide a complete solution from inertial chip level to module level.

Consumer Automotive
Axis 3 1
b IMU Module for Automotive navigation * |nertial chips Gyro Bl / ~0.5 /hr
| L . . ) Noise 7 °/sirtHz 3°/sirtHz
= >L3 self-driving inertial module Gyro& Acc MEMS chips
Axis 2-3 3
Accel g, / 10ug
Noise 10-90 ug/rtHz 110 ug/rtHz
Bandwidth ~ 400-1000 Hz 400 Hz
» High precision, providing more accurate navigation position information; » High precision provide more reliable vibration monitoring, posture detection, and dead reckoning;
» High robustness, module output being environmental vibration immune; P> Completely localized supply chain, with independent and controllable design, packaging and test capabilities;

EIR MEMS RF g 4 W

AAC will start from RF MEMS technologies and expend to all RF front-end devices based on our own IP and technologies, international
R&D team and local implementation capability. AAC device and solution could apply on consumer electronics, wearable, loT devices and
other wide application scenarios.

RF Switch ———— Antenna Tuner ——————— BAW/SAW Filter ————— LNA RX Module
» SOl » SOl > SAW » CMOS » sol
» CMOS » MEMS > TC-SAW » SOl > SAW
» MEMS > BAW »> SiGe > SiGe
» IPD
Teams Technology Operation
® Experienced & professional R&D team o over140 issued Self-Owned IP o 430M+ RF and 11B+ MEMS Mass Production Experience;
o an IP Safe RFFE technology platform; o Strategic Cooperation with Foundry and OSAT;

® AAC MEMS tech/process based filter platform
e AAC Uniqgue MEMS tuning technology
® Advanced technology node in SOI/CMOS products

[ MEMS Microphone

AAC’s MEMS microphone with high SNR (up to 70dB), and very low distortion
for consumer to approach professional quality audio performance. We now also

offer high performance digital and analog MEMS microphones, VPU sensors, L % 7
smart microphones and A2B microphone modules for applications in consumer, MEMS Chip. ASIC Chip B8 Ml MEMS Microphones

industrial and automotive markets.
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oo DISCO
www.disco.co.jp

Kiru-Kezuru-Migaku Technologies

AD-16



fLN HEIDELBERG
UL INSTRUMENTS

The power of direct writing

VPG* 1400 Scholar g

Explore

NanoFrazor®

power of
direct

MLA 150

MLA 300

Heidelberg Instruments K.K.

Address: German Industry Park, 1-18-2 Hakusan, Midori-ku,
Yokohama, Kanagawa 226-0006, Japan

DWL 66' MPO 100 Tel. 81-45-938-5250 E-Mail:  sales@himt.co.jp

heidelberg-instruments.com
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Adeila turns
iIdeas Into
iInnovations

Adeia invented and pioneered

adeia

Our name may be new, but our

roots run deep with decades of

continued innovation. We invent, - .

develop and license innovations ..

and play.

Direct and Hybrid Bonding

DBI° Ultra

Die-to-Wafer
Hybrid Bonding

DBI°

Wafer-to-Wafer -
Hybrid Bonding

that advance how we live, work”

A |
A%
A

ZiBéﬁ\d@: (VAN

NG \ o N
Wafer-to- /af/er\s
Direct Bonding

Wil i

o\ I R K

adeia.

Better Ideas.
Better Entertainment.

adeia.com

AD-19
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DESIGN SERVICE

INNOTECH CORPORATION
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SPT SPP Technologies Co., Ltd. SPTS)

Manufacturing Equipment for MEMS/Semiconductor

Deep Silicon Etcher

Predeus, Proxion and Pegasus represent a market leading Deep
Reactive lon Etch (DRIE) processing system, providing production
customers the fastest etch rates with exacting feature profile control
and excellent uniformity for substrate sizes up to 200mm. This
combination of benefits further reduces the manufacturing cost in
volume applications such as MEMS and Advanced Packaging
concepts in silicon using ASE processing technology.

Deep silicon etcher

CPX Predeus

High Aspect Ratio (AR) etching Through Silicon Via (TSV) etching

Sacrificial Layer Etcher for Silicon Oxide

The Vetelgeuse, designed specifically for stiction-free sacrificial
layer etch of silicon dioxide (SiO2) for MEMS, also offers
significant improvements compared to conventional wet etch
processing by increasing compatibility with a wide range of
materials including aluminum, copper and gold.

Sacrificial layer etcher for SiO2

MLT Vetelgeuse

A B

Silicon resonator (provided by SiTime) Cantilever

SiC, Oxide & Compound Semiconductor Etcher

The APS series, designed originally for deep etching of SiO2 and
Silicon Carbide (SiC), also offers significant improvements compared
to conventional RIE and ICP processing for a wider range of
materials such as lithium niobate and quartz.

SiC, oxide & compound semiconductor etcher
SiC etching (bottom; round shape) SiO2 waveguide DPX Sirius
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Metal deposition Resist patterning Wet/Dry etching Stripping

General Etching Process
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No one said evolution is easy. But it is integral to creation,
especially initiatives aimed at an industrial symbiotic economy.
That's'why Yokogawa has been instigating a variety of projects
involving biomass material and virtual power plants: moving forward-
to a vital harmony bringing disparate companies and industries
together for dialogue and connectivity that lead to a sustainable

future. Yokogawa. Evolving to a greener day.

What's next-for our planet?
Let's make it smarter.

yokogawa.com/planet/ YOKOGAWA ’

H H ™
Co-innovating tomorrow is either a registered trademark or trademark of Yokogawa Electric Corporation. CD' | nnovat' ng t0m0ﬂ'0W




U s H I D Applying Light to Life

LJX-4 Ful-Field Projection Aligner

Resolution 2um L/S~ Lamp House
Overlay Top Side : £1pm, Back Side : +£1.5um
Throughput 120wph Projection Lens
Wafer Size ®100mm / 150mm / 200mm

Si, Sapphire, GaN, GaAs, SiC, Glass
Wafer Transfer | Cassette to Cassette Automatic Alignment Camera )

Work Stage

I Benefit for customers

\/Higher productivity with no-mask damage system/
One shot per wafers

M Yeild Cost
200% 1 Runing Cost
150% M nitial Cost
[
100% . [ |
an Bl E

0% T
CompanyA Second CompanyC CompanyD UX-4477SC
Proximity Hand Stepper Stepper

Aligner Stepper

V/ Flexible on surface shape

IAdvantage of Full-Field Projection Lithography

UX-4(Full-Field Projection) Proximity/Contact Aligner

Good Not Good -
e No mask-wafer contact throughout the process.

Mask Damage Free

‘Exposure‘ -5 ‘A\ignmenl‘ - ‘Exposure‘

Good Not Good

e Full-Field Projection > Proximity/Contact Aligner

High Productivity

ﬂ o Top
3D Lithography Good Not Good
500pum 500um
Bottom Large Depth of Focus. High resolution Bottom

on both top and bottom of step.

Good Not Good )é > Stuck

o No mask-wafer sticking problem
with thick-sticky resist.

Thick Resist
Process
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Mobility Innovative Research Institute for SEmiconductor Technologies
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X% CASE : Connected, Autonomous, Shared, Electric
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https://www.mirise-techs.com [=]:
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Electronic Components

Touchless Display

Digital Cabin ™

/ALPSALPINE

Perfecting the Art of Electronics

https://www.alpsalpine.com/j/
AD-27



[IMEMS]Prototyping[Foundry)

We support customers R & D and trial production with consignment
wafer processing service for medium volume productionfrom
1 to 100 pieces and from a single process to full process.

» Substrate, Deposition, Photolithography/Nanoimprinting, Etching, lon Implantation,
CMP/Wafer bonding, Others.

+ Microfluidics chip (Standard chip/holder, Custom chip)
 Particle Coating, The uniform coating on the surface of fine particles can be done.
« Thin film membrane, Additional Nanopore processing, Thermocouple membrane.

Thin film membrane

In the future Trillion Sensor era, High mass productivity, Cost merit,
Durability Is required in the MEMS Sensor. We propose Flexible MEMS
solution by combining NIL know-how and silicon process know-how.

Optical sensor element Thermocouple element Sensor with moth-eye structure

with moth-eye structure formation on plastic film mounted on elastic film
(under consideration)

Solution Provider

KYODO INTERNATIONAL INC. Electronics Dept.

2-10-9 Miyazaki, Miyamae-ku, Kawasaki-shi, Kanagawa-ken, 216-0033, Japan KYODO
TEL : +81-044-852-7575 FAX: +81-044-854-1979
E-MAIL : denshi@kyodo-inc.co.jp www.kyodo-inc.co.jp

1 .
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Cla I"ity 3D SOIVer Clarity3DSo|v(=3.r4j'»r|~
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Celsius Thermal Solver
KIREEER T ER  BOMRERITY LN~ T
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Energy Harvesters

Microphones

Gyroscopes
MEMS comb capacitors® MEMS-+lfE 1ICD
BRI LA RBLERET co-design 70—

BATAT VA THAV I RTLRH
T222-0033 )| E#EH AKX HH#IE2-100-45, TEL.(045)475-2221

© 2023 Cadence Design Systems, Inc. All rights reserved worldwide. Cadence, Cadenced 85 & U4 (4. Cadence Design Systems, Inc. DFFIEE e ld BERAEFIE T T,

www.cadence.com/jp UNLEASH IMAGINATION
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Research topics

Sensing " * e.g. Tactile sensor, Gyroscope,
Ultrasonic sensor, Microphone
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Tohoku Univ. Micro System Integration Center (uSIC)
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BC7300

® Any su bstrates available (Silicon, Compound, Quartz, Glass or Others)

® Various bonding materials for each application
® Ambient control sealing

Bonding material examples
Titanium* Silicon* Aluminum Oxide*

Matiee Sioxide

Synthetic quartz crystal wafer (Si0y)

£ o

* Courtesy of Shimatsu Laboratory, Tohoku University

Canon CANON ANELVA CORPORATION [=] El
CANON ANELVA CORPORATION E
Sales Promotion Div. Sales Promotion Dept.

2-5-1 Kurigi, Asao-ku, Kawasaki-shi, Kanagawa, 215-8550 TEL : +81-44-980-5155 FAX +81-44-986-4038
Mail : marketing@mail.canon

https://anelva.canon/en/
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Piezoelectric Microphone for environmental industry applications

0 =ERESCHRIMAINICEDESSNREZEI]
©® PHEERAK IP56 XL AT HE
O FIRERMICRET 1 ILLAE

* Realization of high SNR by high-concentration ScAIN
* Dustproof and waterproof IP56 compatible
* No protective film for final product

Application Example

L&‘_Ds 7J<ﬁ’<=.ab\~“ﬂr“t._ 53N3. EEEERIT F5FERtE Y — (N|SD§2)

For mobile devices exposed to dust, water and humidity Preventive prediction sensor

loTRImEE > —
Humidity and Temperature Sensor for loT devices

@ LEWLMAXRERTEEEERSZRIR

® CDCHICICELBB/REN - (BFEE

o NRFERNy -

* Realization of fast humidity response by comb electrode and
unique humidity-sensitive film

* High stability low power consumption with CDC

(> Capacitance to Digital Convertor) IC
« Small-thin package

Application Example

S e T N '
E*F&ﬂf%ﬁﬂ?%Z?—FE.~Z7 FND R, EEEERT

High accuracy for smart farm, smart home and mobile devices

” Nisshinbo Micro Devices Inc.
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® 100nm-50um®/XF—=>%
@ =5 10mm/secDIFENEE
@ SR (EALE) [CHIBEILFI§E
(Au, Ag, Cu, Graphen, polymer, etc.)

@ ZIRGEMRICH I ATRE
(Si;Si02,.Si3N4, Glass, Flexible, etc.)

@ ZHA—F >V DB IS ATRE
(Line, Circle, Grating, Dots, 3D pillar,etc.)
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TEL:03-5542-6754 http://www.altech.co.jp
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SK Global’Advisers

4 Company Information / £ #1 =

SK Global Advisers Co., Ltd. SKTA—/NILTRNAH—XtxRX &1t
Representative Director & Chief Executive REREEE @k =

Susumu Kaminaga n 20124108108
Founded 10 October 2012~ SKGA. g; . F10R

Business - _ e N
Consulting, Planning, Proposal-making TRICET2BE. £E. ARSFVEE
and Hands-on Work for E 33

-Business Management EEEEE

-New Business Development ) B

-Mergers & Acquisitions (M&A) _iiigi“’; B (MBA)
~ A

*New Products Marketing ) o .
-Business Promotion, Marketing, -FTRmEFOILKIRIE

Technology Assessment -BEHE. MIHAE. KilTEIAE

N
4 Biography of Chief Executive /| X R& & FE

1995 Surface Technology Systems (STS), 1995 STSHR#HR
Director ,
2000 STS, Non-Executive Director 2000 STS#sMER#HE
2004 Sumitomo Precision Products (SPP), 2004 ERBEZIXHE
President .
2009 SPP Process Technology Systems (SPTS), | 2009 SPTS=&

Chairman A
2011 SPT
2011 SPP Technologies (SPT), Chairman 011 SPTR&

(2012 SPT, Executive Senior Adviser 2012 SPTZ S E¥FXaF4ITL=ZTFT7T7 KA "f—j

( Positions of Chief Executive / {t 3 & &8

JSME, Fellow BAEWMFES 70—
Technology and Management Professional RifRIRERE RifEEL
|_Royal Aeronautical Society, Fellow FRAeS EEEIIMZEHE ZzHB— FRAeS

\

[Susumu Kaminaga: His own involvement with MEMS activities started in 1988 and he has played a

major role to develop and commercialize Deep Reactive lon Etching (DRIE) technology which, as widely
perceived, has enabled MEMS world to expand rapidly in the last decades. During the course of his
initial work of developing technology and business for MEMS, he was instrumental to run Surface
Technology Systems (STS), UK, a subsidiary of SPP, since the acquisition in 1995 until 1999. Under

his management, STS pioneered development and commercialization of the DRIE technology based on
Robert Bosch patented switching process. The technology was enhanced as Advanced Silicon Etch
(ASE) technology to satisfy customers’ demand to develop various new devices. He was further involved
as the main driver to establish SPP Process Technology Systems (SPTS) in 2009 to integrate STS and
the newly acquired Aviza business, which is now SPTS Technologies with local management after MBO
in 2011. At the same time, SPT was formed as a joint venture of SPP and SPTS for Japanese market.
SPT USA was established in San Jose in 2015 with the business unit bought back from SPTS. All these
actions have been made under his strong initiative. He is a member of JSME (The Japan Society of
Mechanical Engineers), JSAP (The Japan Society of Applied Physics), IEE (The Institute of Electrical

\Engineers of Japan) and IEEE (The Institute of Electrical and Electronic Engineers).

SK Global Advisers Co., Ltd.

AD-40




ELIONIX

Electron Beam Lithography System ECR lon Beam Spatter System
ELS-BODEN ELS-200ERP EIS 1500
Perfect for research and development! Compact but $108 mm Large

High Performance! diameter beam!

Resist Pattern

Etching Pattern

=1 TURZ"I
[Aft-va—Ib—L] 7T192-0003 RRE/\EFHTHEILETZ-7-6 EFRAEE F—EFE TEL.042-626-0611 FAX.042-626-6136

[F/79927LtEY9-] T192-0012 RRE/\EFHAEAL279 BEEYIR—NEE TEL.042-692-0660 FAX.042-692-0690
[ B & &2 % ] 7563-0025 RBRFHHEMME1-9-22 AXISHEIU—2FSH T 28 TEL.072-754-6999 FAX.072-754-6990
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D-PROCESS Inc.
TOTAL FOUNDRY SOLUTION

v High Planarization and precise surface finishing
v" CMP Slurry optimization
v" CMP Step Height Control
v Super high speed Cu CMP process suitable for Hybrid Bonding
Photolit v' Wafer bonding process services
phy /Etc;’iifa » Room temperature bonding (SAB; Surface Activation
8 Bonding)
» Plasma Activated Bonding (PAB)
» Metal Bonding (Diffusion, TLP, Eutectic)
» Other thermal compression bonding (adhesive, wax, etc)
» Anodic Bonding
v' Seed layer deposition (Electroplating/Electroless plating) services
Metrology v Photolithography and Etching process services
/EValuation v" Grinding and lapping process services
v' Wafer edge treatment and Dicing process services
v Process transfer services available.

»> Not only for process foundry services, but we also offer
Process technical transfer to accelerate your projects into
production.

» Once the process recipe is sufficiently optimized, we offer
process transfer service on customer site, and also suitable
semiconductor equipment(s) as well.
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HOmEFES(Ra) : 1641E-01 nm
ZAN =T (') : 4872E+00  nm

Ra:0.1641nm

Result of GaN-GaN room temperature bonding Bonding surface Preparation of Cu-Cu Hybrid Bonding;
Correlation between Ra and bond strength Convex for SAB, Concave for PAB.
- N e - . | 600
: ) 21mm [nen]
i 1 MPa o ;[nvgm;umj r@emi"] Tane -
Ra:@n5nm (] s as o
I @ 2 : —Cu—pad;convoxz.d»?nm~|w

e = Faw 70774l | 000

5]
2] 22fm] | BHEE [om] | 6 (] AEE
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7~ =|Cu pad; concave 3.34nm |

D-process provides various kinds of process services from experiments, feasibility study phase
to volume production.
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KOKUSAI ELECTRIC
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Furuya Metal Co., Ltd.

Aiming to be the leader of the world in ruthenium and iridium

Sputtering Targets

FURUYA METAL provides wide variety of sputtering targets for various applications.
FURUYA develops materials which is attuned to customer’s needs, making our
technologies of precious metals having been accumulated for many years.
Especially for Ruthenium and Iridium, our capacity and refining technology are the
one of the finest in the market and we dedicated to develop new alloy materials as
well, with our corporate philosophy of "contributing to the development of scientific
technology and the prosperity of society"

Sputtering services
/Material design

Recovery and refining scraps

m Applications

Ir MEMS. MRAM. ReRAM. FeRAM, etc.

Ru HDD. Interconnectors. Magnetic devices, EUV Mask blanks.
Pt MEMS. MRAM. etc.

APC MEMS mirror, LED. OLED. Quartz crystal unit. IGBT. etc.

Al alloy AlSc. AIMgX
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Advanced Packaging Technology

R&D and mass-production machines are available

Wafer Bonding Machine

Room Temperature Bonding
(SAB), Direct bonding, | ' _
Eutectic bonding, Adhesive || }
bonding and Anodic 1
bonding are available. Ll
Everything of wafer bonding } -
1s possible even 1000 degree ﬁl‘i@}

C temperature used. e

Flux-free Reflow System

Void free reflow and solder
connection 1s available with flux-
free reflow system for power
electronics, LED, high density
solder connection.

Formic acid can remove oxidation
layer from metal surface.

Narrow pitch solder
connection

High density bump
reflow

@ Ayumi INDUSTRY CO.,LTD.

HP: http://www.ayumi-ind.co.jp/
E-mail; sales@ayumi-ind.co.jp

t
4% > ’WPP—E

11}

Si-Si RT Bonding
HMeasured by IR light

(& Ayumi|

l[rl ‘Il
.}

No Void Bonding

Metal bonding

Low temperature metal bonding can
be processed by using formic acid
treatment

Cu-Cu bonding cut view

Cristal grows through bonding surface

Cu bonding strength

B Metal .
ase Vet

Cu bump OO0 0 O

—

Cu

Break at UBM, Bonding
surface is strong

Pealing test after bonding

MAIN OFFICE
FACTORY

TOKYO OFFICE

T671-0225 60 KAGUMACHI BESSHO HIMEJI HYOGO JAPAN
TEL 81-79-253-2771 FAX81-79-253-6179

71030027 3-13-11 NIHONBASHI CHUO-KU TOKYOD JAPAN
TEL 81-3-3548-2610 FAX 81-3-3231-3460
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ANNOUNCEMENT of Future MEF

The 15t

MEMS Engineer Forum (MEF) 2024

Wednesday, April 17, 2024
&

Thursday, April 18, 2024
at

KFC Hall, Ryogoku, Tokyo, Japan

kFEH 202444 H 17 H OK) ~18 B (K)
KFC A—/L (WE) ThaWwWLlELx !

Contact:

MEMS Engineer Forum (MEF) Secretariat
Semiconductor Portal, Inc.

mef 2023 @semiconportal.com

Tel: +81-3-6807-3970




