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MEMS Engineer Forum 2022
SMART Society Driven by MEMS

MEMS Engineer Forum (MEF) 2022 will be held on April 20-21 at KFC Hall in Ryogoku,
Tokyo. This will be the first time in two years since 2019 that the event will be held in-person.

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 850 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 2020 event was abandoned in light of the COVID-19 infection, and the 2021 event was
held online. The 2022 event is scheduled to be held in-person at the KFC Hall in both countries,
with thorough COVID-19 infection control measures in place.

The MEF has invited 22 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 36 exhibitors
and 27 sponsors for their support.

The in-person MEF2022 will be held with sufficient COVID-19 measures. The seating in the
venue will be laid out with plenty of room to prevent droplet infection. Therefore, the
maximum number of participants will be limited to less than 50% of the venue's capacity.
We would appreciate your cooperation in registering for this event, as priority will be given
to those who are able to come on two consecutive days. Please take note of the following
information regarding our management policy and the status of our visitor requests when
registering.
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Chair Shuji Tanaka

Vice Chair Ryo Miyake
Executive Committee Member

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

Yasuo Hayakawa
Eiji Higurashi

Jun Iida

Yoshiaki Kanamori
Nobuaki Kawahara
Akihiro Koga
Osamu Koyanagi
Masahiro Mita
Takaya Nagahata
Mitsugu Ogiura
Kazuaki Sawada
Tomonori Seki
Sadaharu Takimoto
Takehisa Takoshima
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Tohoku University
The University of Tokyo

HOLST Centre Japan

SUSS MicroTec KK

Tohoku University

SPP Technologies Co., Ltd.
TDC Corporation

Ritsumeikan University
ALPSALPINE Co., Ltd.

Tohoku University

TDK Corporation

Tohoku University

DENSO Corporation

Canon Medical Systems Corporation
Nippon Investment Company
Kyodo International Inc.

Lapis Semiconductor

Murata Manufacturing Co., Ltd
Toyohashi University of Technology
OMRON Corporation
Hamamatsu Photonics K.K.
Tohoku University

Kyoto University

Kyushu University

Yokogawa Electric Corporation
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Kurt Petersen

Hiroki Kuwano
Masayoshi Esashi
Susumu Kaminaga

Naoto Kobayashi
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Shanghai Institute of Microsystem and
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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 Developpement

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 formed three working groups to enhance the activities.

MEF Organizing Committee
MEF2022 Working Group

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.
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Welcome to the 13th MEF

MEF M#ZER/HEKXE #ig BT FHih
Shuji Tanaka
MEF Organizing Committee Chair

Professor
Micro Electro Mechanical Systems Lab.
Tohoku University

Welcome to 13th MEMS Engineer Forum (MEF). MEF celebrated 10th anniversary in 2018 and
is now recognized as one of the best business development conferences in the field of MEMS.

More than two years have passed since COVID-19 has spread all over the world. We needed to
cancel MEF in 2020, and the last year's MEF was held online. MEF 2021 was successful, collecting
941 registrations. However, it was unfortunate that there was less chances for networking because
of the limitation of the online format. The benefits of MEF include a plenty of networking chances
among attendees as well as lectures on hot topics by excellent invited speakers and the
exhibitions of the latest technology by our sponsors/exhibitors. The organizing committee and
the international advisory committee continuously discussed how to organize this year’s MEF with
carefully watching the situation of the pandemic. Finally, we have decided to prepare for the onsite
meeting, expecting the progress of booster vaccination and its outcome.

When I am writing this welcome remark, COVID-19 situation is not as expected, and we are
not allowed to have MEF in the conventional complete manner. However, we will do the best to
create the time and place useful for both updating your knowledge and networking, taking care
of disinfection. Please understand that we cannot have a reception party as usual. I sincerely
appreciate kind supports, contributions and efforts by our sponsors/exhibitors, speakers,
committee members and secretariat team. Without them, there is no success of MEF 2022 in such
a difficult situation. Thank you very much.

If you see the program, you can easily notice that there are so many attractive lectures also in
this year. I hope that you can feel the dynamism of strongly growing MEMS industry by attending
MEF. Please enjoy!
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Venue Layout

3F: KFC Hall (Main seminar room) & Annex/Foyer (Exhibition)
Registration desk in Foyer
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MEF 2022 SPONSORS

MEMS Engineer Forum 2022 Organizing Committee and
International Advisory Committee gratefully acknowledges
the following companies for their support.

*Gold Sponsor

BMF Japan #ii&tt
MREE 7 Y &8

*Silver Sponsor

AAC Technologies
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* Gold Sponsor

BMF Japan Inc.
Furuya Metal Co., Ltd.

* Silver Sponsor

AAC Technologies

ALPSALPINE Co. Ltd.

Coventor, A Lam Research Company
EV Group Japan K.K.

Hamamatsu Photonics K.K.
INNOTECH CORPORATION
KOKUSAI ELECTRIC CORPORATION
NAGANOKEIKI CO., LTD.

NAGASE Co., Ltd.

Okmetic Oy

TDK

Ushio Inc.

Yokogawa Electric Corporation

% Bronze Sponsor

ARS Co., Ltd.

AYUMI INDUSTRY CO., LTD

Azbil Corporation

Crestec Corportaion

DISCO Corporation

Dow Toray Co., Ltd.

Ebara Corporation

Heidelberg Instruments KK
Sendai Smart Machines Co., Ltd.
SK Global Advisers Co., Ltd.
SUMITOMO PRECISION PRODUCTS,
CO.,LTD.



MEF 2022 EXHIBITORS
MEMS Engineer Forum 2022 Organizing Committee and
International Advisory Committee gratefully acknowledges
the following companies for their excellent technology exhibits.

*Regular Exhibitors

Adeia (Xperi)
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% Regular Exhibitors

Adeia (Xperi)

ADVANCED TECHNOLOGIES CO., LTD.
ASML Japan Co., Ltd.

Crestec Corportaion

Heidelberg Instruments KK

HiSOL, Inc.

KOKEN LTD

KOKUSAI ELECTRIC CORPORATION
Kyodo International, Inc.

MARUBENI INFORMATION SYSTEMS Co., Ltd.
MEMS CORE CO.,Ltd

MIRISE Technologies Corporation

Murata Manufacturing Co., LTD.

Nisshinbo Micro Devices Inc.

Polytec Japan

ROHM Cao., Ltd.

SAKAGUCHI E.H VOC CORP.

SHINKO ELECTRIC INDUSTRIES CO., LTD.
SK Global Advisers Co., Ltd.

SPP Technologies Co., Ltd.

SUMITOMO PRECISION PRODUCTS, CO., LTD.
SUSS MicroTec KK/Kanematsu PWS LTD.
TDC Corporation

Ushio Inc.

* Start-up Exhibitors

BMF Japan Inc.

Instistute of Microchemical Technology
Touchence Inc.

*Academia Exhibitors

4-University Nano/Micro Fabrication
Consortium

CEA-Leti

IEEJ Sensors and Micromachines

MEMS PARK CONSORTIUM

Micromachine Center

The Japan Institute of Electronics Packaging
The University of Tokyo - Miyake Lab
Tohoku University - Micro System
Integration Center

Tohoku University Tanaka Shuji Laboratory
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R-01 EREE T EER ST SUMITOMO PRECISION PRODUCTS, CO.,LTD.
R-02 |HR&t=>50XFo./0>-X MIRISE Technologies Corporation
R-03 HASH 7RI\ NFo /02— ADVANCED TECHNOLOGIES CO.,LTD.
R-04 |BEA>F—F>3aF)L Kyodo International, Inc.
R-05 AATERS RT LXKERST MARUBENI INFORMATION SYSTEMS Co., Ltd.
R-06 I\ VIR ST HiSOL, Inc.
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R-08 |[RUFvISv/ et Polytec Japan
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R-13 HKASHALX - 37 MEMS CORE CO.,Ltd
R-14 R E1EKOKUSAI ELECTRIC KOKUSAI ELECTRIC CORPORATION
R-15 FIABERTEKAST SHINKO ELECTRIC INDUSTRIES CO., LTD.
R-16 |SKOO—/ULT RINAH—-ZXtkREtt SK Global Advisers Co., Ltd.
R-17 [T a - T+1 - >— TDC Corporation
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R-23 |SPPFo./O>—XkA&tt SPP Technologies Co., Ltd.
D ABMRA ST Ushio Inc.
V-1 v FIARAET Touchence Inc.
V-2 BMF Japantki&tt BMF Japan Inc.
V-3 XA OO{EERAAR R =1t Instistute of Microchemical Technology
A-1 4RESFJ - oOT 7TV —>3>0>2Y—3TF I |[4-University Nano/Micro Fabrication Consortium
A-2 RRKE =FEHARE The University of Tokyo - Miyake Lab
A-3 —MREEEALIL O NOZOIREFS The Japan Institute of Electronics Packaging
A-4 (—8) xroOxs> >t 55— Micromachine Center
A-5 BERFRTY - roOYS 8 IEEJ Sensors and Micromachines
A-6 HLXZF HF (55) ARE Tohoku University Tanaka Shuji Laboratory
A-7 MEMS/{\—2 1>V —=77 A(MEMS PC) MEMS PARK CONSORTIUM
A-8 RItREY OO R T LARERTRFE >4~ —(uSIC) |Tohoku University - Micro System Integration Center
A-9 CEA-Leti CEA-Leti
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MEF 2022 Program Schedule

Wednesday, April 20, 2022 (JST, UTC+0900)
09:10-09:20 Opening Remarks

Prof. Shuji Tanaka
Chairperson of MEF Executive Committee, Professor, Tohoku University
09:20-10:25 Session: New Areas for MEMS Innovation 1 - Biomedical -
Chaired by: Masahiko Tanaka/SPP Technologies Co., Ltd.
09:20-10:00 Keynote speech: Exponential Disruption of Medical Imaging
Dr. Janusz Bryzek, Co-Founder and Executive Board Chairman
EXO, USA
10:00-10:25 Invited Speech: Commercialization of an Al-nanopore Platform to
Revolutionize Inspection Systems
Prof. Masateru Taniguchi, Professor, SANKEN, Osaka University, Japan
10:25-10:35 Break
10:35-11:50 Session: Main Stream of MEMS 1
Chaired by: Mitsugu Ogiura/Murata Manufacturing Co., Ltd
10:35-11:00 Invited Speech: tinyML Solution for New Data Driven World
Dr. Evgeni Gousev, Senior Director, Qualcomm AI Research
and Chairman, Board of Directors, tinyML Foundation, USA
11:00-11:25 Invited Speech: Near-infrared spectrometer using MOEMS technology
Ms. Anna Yoshida, Section Chief, MEMS, Solid state division
Hamamatsu Photonics K.K., Japan
11:25-11:50 Invited Speech: Development of OCT products by using MEMS technology
Dr. Keiji Isamoto, Executive officer, President of OIS company
santec corporation, Japan
11:50-12:40 Lunch Break
12:40-13:40 Exhibitors' presentation & Exhibit Hour
Chaired by: Sadaharu Takimoto/Hamamatsu Photonics
TDC Corporation
ROHM Co., Ltd.
ADVANCED TECHNOLOGIES CO., LTD.
SUSS MicroTec KK/Kanematsu PWS LTD.
Adeia (Xperi)
BMF Japan
13:40-15:05 Exhibit Hour
15:05-15:55 Session: Main Stream of MEMS 2
Chaired by: Nobuaki Kawahara/Denso Corporation
15:05-15:30 Invited Speech: Bosch MEMS Foundry
Dr. Georg Bischopink, Vice President, Product Area Sensors and Sensor
Development, Robert Bosch GmbH, Germany
15:30-15:55 Invited Speech: MEMS Development and Fabrication During the Current
Challenging Time



15:55-16:05
16:05-17:05

17:05-17:15

17:15-18:30

17:15-17:40

17:40-18:05

18:05-18:30

Dr. Rakesh Chand Tripathi, MTS-MEMS(TD)
Vanguard International Semiconductor Corporation, Singapore
Break
Exhibitors' Presentation & Exhibit Hour
Chaired by: Yasuo Hayakawa/AlpsAlpine
Touchence Inc.
Kyodo International, Inc.
SPP Technologies Co., Ltd.
MARUBENI INFORMATION SYSTEMS Co., Ltd.
Ushio Inc.
Break
Session: New Areas for MEMS Innovation 2
Chaired by: Hiroshi Miyajima/SUMITOMO PRECISION PRODUCTS, CO., LTD.
Invited Speech: What is the fuel that will propel the MEMS market growth?
Dr. Dimtros Damianos, Senior Analyst, Photonics & Sensing Division,
Yole Développement, France
Invited Speech: Large-Area Sensing Surfaces and Human Machine
Interfaces Enabled by Hybrid Printed Electronics
Dr. Peter Zalar, HOLST Centre, The Netherlands
Invited Speech: MEMS technologies in an ever more demanding world
Dr. Samer Dagher, Research Engineer, Department of Silicon Components,
CEA-Leti, France

Thursday, April 21 (JST, UTC+9

08:40-08:45

08:45-09:50

08:45-09:25

09:25-09:50

09:50-10:00

The 2nd Day Opening Remarks

Mr. Masahiko Tanaka, MEF Steering Committee

Program Working Group Leader

SPP Technologies Co., Ltd., Japan

Special Session: Environmental Technology

Chaired by: Masahiko Tanaka/SPP Technologies Co., Ltd.

Special Lecture: The climate neutral company - How Bosch has become
carbon neutral by 2020 and where to go further

Mr. Klaus Meder, President and Representative Director

Bosch Corporation, Japan

Invited Speech: Application of Sensing Technology in Small-scale
Decentralized Water Recycling System

Mr. Shohei Okudera, Director, WOTA CORP., Japan

Break
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10:00-11:05

10:00-10:40

10:40-11:05

11:05-12:05

12:05-12:50
12:50-13:30

12:50-13:30

13:30-13:55

13:30-13:55

13:55-14:55

Session: New Areas for MEMS Innovation 3 and Panel Discussion
Chaired by: Masahiko Tanaka/SPP Technologies Co., Ltd.
Keynote Speech: The Impact of Key New Technologies and Capabilities on
the Future of MEMS
Dr. Kurt Petersen, Silicon Valley Band of Angels, USA
Invited Speech: Lessons Learned from 10+ Years of Epi-Seal Fabrication
Runs at Stanford
Prof. Thomas Kenny, Professor, Stanford University, USA
Panel Discussion:
What are the New areas for MEMS Innovation and New MEMS
Products?
Moderator: Mr. Susumu Kaminaga, Executive Senior Advisor
SPP Technologies Co., Ltd., Japan
Panelists:
Dr. Kurt Petersen, Silicon Valley Band of Angels, USA
Prof. Thomas Kenny, Professor, Stanford University, USA
Prof. Weileun Fang, NTHU Chair Professor, Power Mech. Eng.
Department, National Tsing Hua University, Taiwan
Mr. Klaus Meder, President and Representative Director
Bosch Corporation, Japan
Dr. Georg Bischopink, Vice President, Product Area Sensors
and Sensor Development, Robert Bosch GmbH, Germany
Lunch Time
Special Session: Medical Robotics
Chaired by: Akihiro Koga/Canon Medical Systems Corporation
Special lecture: Integration of Bio-Mechatronics, Biomedical
Instrumentation, and Bioscience for Minimally Invasive Therapies
Prof. Ichiro Sakuma, Director, Research Institute for Biomedical Science and
Engineering, Professor, Medical Device Development and Regulation
Research Center, Department of Bioengineering, Department of Precision
Engineering. School of Engineering, The University of Tokyo
Session: Main Stream of MEMS 3
Chaired by: Akihiro Koga/Canon Medical Systems Corporation
Invited Speech: Al Enabled Touch User Interface for Smart Surfaces
Mr. Mo Maghoudnia, Founder/CEO, UltraSense Systems Inc., USA
Exhibitors' presentation & Exhibit Hours
Chaired by: Hiroyuki Ishida/Suss Microtec
SAKAGUCHI E.H VOC CORP.
ASML Japan Co., Ltd.
Polytec Japan
Nisshinbo Micro Devices Inc.
SHINKO ELECTRIC INDUSTRIES CO., LTD.
SUMITOMO PRECISION PRODUCTS CO., LTD.
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14:55-15:30 Exhibit Hour Exhibition ends at 15:30
15:30-16:45 Session: Main Stream of MEMS 4
Chaired by: Akihiro Koga/Canon Medical Systems Corporation and
Yasuo Hayakawa/AlpsAlpine
15:30-15:55 Invited Speech: Improving the performance of intelligent MEMS motion
sensors with ST's new Thelma Double technology
Mr. Giorgio Allegato, Technology Development Manager, Analog, MEMS &
Sensors Group, STMicroelectronics, Italy
15:55-16:20 Invited Speech: Uncooled Infrared Focal Plane Arrays
Dr. Masafumi Kimata, Formerly Ritsumeikan University, Japan
16:20-16:45 Invited Speech: How context awareness can help to further extent battery
lifetime in TWS
Dr. Gunar Lorenz, Senior Director, Technical Marketing Sensor
Infineon Technologies AG, Germany
16:45-16:55 Break
16:55-18:15 Session: Core Equipment Technology for MEMS
Chaired by: Taeko Ando/Ritsumeikan University
16:55-17:20 Invited Speech: Probe cards with MEMS probes
Ms. Sachiko Hattori, Senior Specialist, MEMS Division
JAPAN ELECTRONIC MATERIALS CORPORATION, Japan
17:20-17:45 Invited Speech: Wafer bonding for 3D/Heterogeneous integration
application
Mr. Hiroshi Yamamoto, Representative Director
EV Group Japan K.K., Japan
17:45-18:10 Invited Speech: Etch Challenges and Solutions for Highly Doped AIScN
Films used in PiezoMEMS Applications
Mrs. Joanne Carpenter, Senior Product Manager - Etch
SPTS Technologies Ltd., U.K.
18:10-18:15 Closing Ceremony
18:10-18:15 Closing Remarks
Prof. Ryo Miyake, Vice Chair of MEF Steering Committee
Professor, The University of Tokyo



MEF 2022 7Yu /7 LRV a2—)v

Wednesday, April 20, 2022 (JST, UTC+0900)
09:10-09:20 Opening Remarks

Prof. Shuji Tanaka
Chairperson of MEF Executive Committee, Professor, Tohoku University
i Oft MEFMMZEEASZBAR
HALRY: KR¥Pe LRreRt vl T 7 AR Ffe B HIRK
09:20-10:25 Session: New Areas for MEMS Innovation 1 - Biomedical -
Chaired by: Masahiko Tanaka/SPP Technologies Co., Ltd.
H HeZIK (SPP 77 7 av— XpRath)
09:20-10:00 Keynote speech: Exponential Disruption of Medical Imaging
Dr. Janusz Bryzek, Co-Founder and Executive Board Chairman
EXO, USA
10:00-10:25 Invited Speech: Commercialization of an Al-nanopore Platform to
Revolutionize Inspection Systems
Prof. Masateru Taniguchi, Professor, SANKEN, Osaka University, Japan
MREAT L HTHAL T I RT STy N7+ —LDFEHL
KIRKT:  PEZERFMIZERT 2% 10 1B
10:25-10:35 Break
10:35-11:50 Session: Main Stream of MEMS 1
Chaired by: Mitsugu Ogiura/Murata Manufacturing Co., Ltd
PRI LW (RSt B RAERT)
10:35-11:00 Invited Speech: tinyML Solution for New Data Driven World
Dr. Evgeni Gousev, Senior Director, Qualcomm Al Research
and Chairman, Board of Directors, tinyML Foundation, USA
11:00-11:25 Invited Speech: Near-infrared spectrometer using MOEMS technology
Ms. Anna Yoshida, Section Chief, MEMS , Solid state division
Hamamatsu Photonics K.K., Japan
MOEMS £t & -T2 iRk o0 e
AR b =27 ZARAart BERFEES MEMSE S{EHE8 &1 A&KK
11:25-11:50 Invited Speech:Development of OCT products by using MEMS technology
Dr. Keiji Isamoto, Executive officer, President of OIS company
santec corporation, Japan
MEMS £y 2 v 7 OCT $H0i7 D B %
Santec X &t BUTHRE, OIS I/ =—F A £HK
11:50-12:40 Lunch Break



12:40-13:40

13:40-15:05
15:05-15:55

15:05-15:30

15:30-15:55

15:55-16:05
16:05-17:05

17:05-17:15
17:15-18:30

17:15-17:40

17:40-18:05

18:05-18:30

Exhibitors' presentation & Exhibit Hour
Chaired by: Sadaharu Takimoto/Hamamatsu Photonics
BEA HIGEK (BB h=2 X)
TDC Corporation #H#X&th7 4 « 74 « v —
ROHM Co., Ltd. = — Akt
ADVANCED TECHNOLOGIES CO.,LTD. #H{&tt7 RV A N T 7y mv—
SUSS MicroTec KK/Kanematsu PWS LTD.
A=A «wA 7 uT v 7 RAStE [/ Fke PWS R tt
Adeia (Xperi)
BMF Japan
Exhibit Hour
Session: Main Stream of MEMS 2
Chaired by: Nobuaki Kawahara/Denso Corporation
JE fER (a7 Y —)
Invited Speech: Bosch MEMS Foundry
Dr. Georg Bischopink, Vice President, Product Area Sensors and Sensor
Development, Robert Bosch GmbH, Germany
Invited Speech: MEMS Development and Fabrication During the Current
Challenging Time
Dr. Rakesh Chand Tripathi, MTS-MEMS(TD)
Vanguard International Semiconductor Corporation, Singapore
Break
Exhibitors' Presentation & Exhibit Hour
Chaired by: Yasuo Hayakawa/AlpsAlpine
BB (AT AT A Y)
Touchence Inc. H o F o ARt
Kyodo International, Inc. R > % —F v a )L
SPP Technologies Co., Ltd. SPP 77 / u v— XAt
MARUBENI INFORMATION SYSTEMS Co., Ltd.  JALE#H > A7 L AR St
USHIO Inc. v o A BRI
Break
Session: New Areas for MEMS Innovation 2
Chaired by: Hiroshi Miyajima/SUMITOMO PRECISION PRODUCTS, CO., LTD.
B SR (AR LERAS)
Invited Speech: What is the fuel that will propel the MEMS market growth?
Dr. Dimtros Damianos, Senior Analyst, Photonics & Sensing Division,
Yole Développement, France
Invited Speech: Large-Area Sensing Surfaces and Human Machine
Interfaces Enabled by Hybrid Printed Electronics
Dr. Peter Zalar, HOLST Centre, The Netherlands
Invited Speech: MEMS technologies in an ever more demanding world
Dr. Samer Dagher, Research Engineer, Department of Silicon Components,
CEA-Leti, France
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Thursday, April 21 (JST, UTC+9)

08:40-08:45

08:45-09:50

08:45-09:25

09:25-09:50

09:50-10:00

10:00-11:05

10:00-10:40

10:40-11:05

11:05-12:05

The 2nd Day Opening Remarks
Mr. Masahiko Tanaka, MEF Steering Committee
Program Working Group Leader
SPP Technologies Co., Ltd., Japan
M fEEZEK (SPP 77 /b v— ARAaH)
Special Session: Environmental Technology
Chaired by: Masahiko Tanaka/SPP Technologies Co., Ltd.
M fEEZEK (SPP 77 /b v— AR
Special Lecture: The climate neutral company - How Bosch has become
carbon neutral by 2020 and where to go further
Mr. Klaus Meder, President and Representative Director
Bosch Corporation, Japan
Invited Speech: Application of Sensing Technology in Small-scale
Decentralized Water Recycling System
Mr. Shohei Okudera, Director, WOTA CORP., Japan
NP HORKIEER AT ATB T D v 7 HAORE H
WOTA #ha izt Huffitk B H-RK
Break
Session: New Areas for MEMS Innovation 3 and Panel Discussion
Chaired by: Masahiko Tanaka/SPP Technologies Co., Ltd.
M HEZIK (SPP 77 /o v— XRAatt)
Keynote Speech: The Impact of Key New Technologies and Capabilities on
the Future of MEMS
Dr. Kurt Petersen, Silicon Valley Band of Angels, USA
Invited Speech: Lessons Learned from 10+ Years of Epi-Seal Fabrication
Runs at Stanford.
Prof. Thomas Kenny, Professor, Stanford University, USA
Panel Discussion:
What are the New areas for MEMS Innovation and New MEMS
Products?
MEMS o ) _X—3 3 Db D LUWEIR & 3 Ly MEMS 815 3 mh 2
Moderator:
Mr. Susumu Kaminaga, Executive Senior Advisor
SPP Technologies Co., Ltd., Japan
SPP7 7 /)Y —AABH =SB X aT 4 T =TT RANA HF—
Rk BHEK
Panelists:
Dr. Kurt Petersen, Silicon Valley Band of Angels, USA
Prof. Thomas Kenny, Professor, Stanford University, USA
Prof. Weileun Fang, NTHU Chair Professor, Power Mech. Eng.
Department, National Tsing Hua University, Taiwan
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12:05-12:50
12:50-13:30

12:50-13:30

13:30-13:55

13:30-13:55

13:30-14:30

14:30-15:30
15:30-16:45

15:30-15:55

Mr. Klaus Meder, President and Representative Director
Bosch Corporation, Japan
Dr. Georg Bischopink, Vice President, Product Area Sensors
and Sensor Development, Robert Bosch GmbH, Germany
Lunch Time
Special Session: Medical Robotics
Chaired by: Akihiro Koga/Canon Medical Systems Corporation
mE EEK (Y AT 4 T AT A AR
Special Lecture: Integration of Bio-Mechatronics, Biomedical
Instrumentation, and Bioscience for Minimally Invasive Therapies
Prof. Ichiro Sakuma, Director, Research Institute for Biomedical Science and
Engineering, Professor, Medical Device Development and Regulation
Research Center, Department of Bioengineering, Department of Precision
Engineering. School of Engineering, The University of Tokyo
RREIRIEDOIZ O DAL A AT ba=7 A, AEFHH, EafREoks
HORRY: RRIRAE A E L i R KPR Ly Rt sest
AL TR EHmF st v ¥ — e AR —ABK
Session: Main Stream of MEMS 3
Chaired by: Akihiro Koga/Canon Medical Systems Corporation
mE EBEK (Y AT 4 T AT B ARAE)
Invited Speech: Al Enabled Touch User Interface for Smart Surfaces
Mr. Mo Maghoudnia, Founder/CEO, UltraSense Systems Inc., USA
Exhibitors' presentation & Exhibit Hours
Chaired by: Hiroyuki Ishida/Suss Microtec
AH BZK (R—=R v 27aFv7)
SAKAGUCHI E.H VOC CORP. # HBEAWE XSt

ASML Japan Co., Ltd. T—T XL AT L« D NS
Polytec Japan RYT w7 Vv NS

Nisshinbo Micro Devices Inc. HiEHi~ A 7 17 /34 At
SHINKO ELECTRIC INDUSTRIES CO., LTD. #rtER TS
SUMITOMO PRECISION PRODUCTS CO., LTD. FAH#H T3k a4:
Exhibit Hour Exhibition ends at 15:30
Session: Main Stream of MEMS 4
Chaired by: Akihiro Koga/Canon Medical Systems Corporation and
Yasuo Hayakawa/AlpsAlpine
m EEK (Y AT 4 BT RAT AR
B B (FIVT AT LA )
Invited Speech: Improving the performance of intelligent MEMS motion
sensors with ST's new Thelma Double technology
Mr. Giorgio Allegato, Technology Development Manager, Analog, MEMS &
Sensors Group, STMicroelectronics, Italy
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15:55-16:20

16:20-16:45

16:45-16:55

Invited Speech: Uncooled Infrared Focal Plane Arrays

Dr. Masafumi Kimata, Formerly Ritsumeikan University, Japan
IEMENIINRA A =T

JCLAREE R Rl HEE

Invited Speech: How context awareness can help to further extent battery

lifetime in TWS

Dr. Gunar Lorenz, Senior Director, Technical Marketing Sensor
Infineon Technologies AG, Germany

Break

16:55-18:15 Session: Core Equipment Technology for MEMS

16:55-17:20

17:20-17:45

17:45-18:10

18:10-18:15

Chaired by: Taeko Ando/Ritsumeikan University

L WK (LaERT)

Invited Speech: Probe cards with MEMS probes

Ms. Sachiko Hattori, Senior Specialist, MEMS Division

JAPAN ELECTRONIC MATERIALS CORPORATION, Japan

MEMS 7o —7 75— K

AAREFMHEEASH =7 A% U X 8 /MEMS #itfh IRES Fedn+ K
Invited Speech: Wafer bonding for 3D/Heterogeneous integration
application

Mr. Hiroshi Yamamoto, Representative Director

EV Group Japan K.K., Japan

BT EINIC L 5 3D B L U7 n L

A =T TN—T T Rt RERI%R IR 2K

Invited Speech: Etch Challenges and Solutions for Highly Doped AIScN
Films used in PiezoMEMS Applications

Mrs. Joanne Carpenter, Senior Product Manager - Etch

SPTS Technologies Ltd., U.K.

Closing Remarks

Prof. Ryo Miyake, Vice Chair of MEF Steering Committee

Professor, The University of Tokyo

A= OfF MEF ffkZ B RRAIZE R

WRKY: KRFERE LSRR N o V=7T ) U 7HER B =%

20



MEF 2022 Exhibitor Presentation

Date/Time | # |Affiliation Presentatioin Title Presenter
April 20, 2022 Exhibitors Presentation Session Chaired by: Sadaharu Takimoto/Hamamatsu Photonics
1 |TDC Corporation Ultra Precise Polishing Service ~Plasma-Assisted Polishing~ Chisato Maeda
2 [ROHM Co., Ltd. ROHM Group Technology Synergies Enable Innovative Products Takashi Naiki
3 [ADVANCED TECHNOLOGIES CO.,LTD. Introduction of the latest case studies/trends of IntelliSuite, Total MEMS Solutions |Hirade Ryuichi
12:40-13:40 . “ »
Q SUSS MicroTec KK/Kanematsu PWS SUSS MICROTEC“GREEN” WAFER CLEANER AND INKJETPRINTER FOR MEMS g 0 Dl
ro shida
LTD. APPLICATIONS royuia st
5 |Adeia (Xperi) Abul Nuruzzaman
6 |BMF Japan Application of P u SL 3D Printing inResearch and Fabrication in Laboratory Junhui Lu (June)
April 20, 2022 Exhibitors Presentation Session Chaired by: Yasuo Hayakawa/AlpsAlpine
1 |Touchence Inc. actile sensors based on MEMS technology Naoya Maruyama
. Introduction of MEMS foundry & Micro-Nanofabrication Prototyping service, and . . i
2 |Kyodo International, Inc. Toshinori Ichijo
Polymer MEMS
16:05-17:05 | 3 [SPP Technologies Co., Ltd. MEMS Manufacturing Equipment of SPP Technologies Tsuyoshi Fujimura
MARUBENI INFORMATION SYSTEMS
4 Surface activated bonding system Hirotaka Takeda
Co., Ltd.
5 [Ushio Inc. Full projection field aligner Masato Kaneda
Introduction for UX-4 series
April 21, 2022 Exhibitors Presentation Session Chaired by: Hiroyuki Ishida/Suss Microtec
1 [SAKAGUCHI E.H VOC CORP. Atomic-Antialiasing Annealing Minimal Fab Tool Kengo Hamada
2 |ASML Japan Co., Ltd. ASML products and services for MEMS market Yuji Takai
3 |Polytec Japan Visualization of dynamic response of capped MEMS Francois Bouteille
13:55-14:55
4 [Nisshinbo Micro Devices Inc. Smart sensing module design technologies of Nisshinbo Micro Devices Takashi OMICHI
SHINKO ELECTRIC INDUSTRIES CO., - - K .
5 s Introduction of Sensing Edge Device Horiuchi Takuya
SUMITOMO PRECISION PRODUCTS CO.,
6 LD "MEMS Solutions" in Sumitomo Precision Group Hiroshi Miyajima
Date/Time |# (Fr/m#EE3 TLErF—arxA b TLErz—
April 20, 2022 Exhibitors Presentation Session Chaired by: Sadaharu Takimoto/Hamamatsu Photonics HEEx KR GEMFF=2X)
1 (RSt T o« - FTA - > — RBIEEEN T~ > X < EATE~ AU A2
2 | B — Lkt ROHM Group Technology Synergies Enable Innovative Products NE =
3 MASHT KR bFo /B — MEMSR#EEEEHT Y — JLintelliSuite D &R HTHAH & B DFEN P BE—
12:40-13:40 N _ A “ "
X—=R - A7 07 v 7KRARE/ SUSS MICROTEC“GREEN” WAFER CLEANER AND INKJETPRINTER FOR =
FAMPWSHR =4t MEMS APPLICATIONS )
5 [Adeia (Xperi) Abul Nuruzzaman
6 |BMF Japan Application of P 1 SL 3D Printing inResearch and Fabrication in Laboratory Junhui Lu (June)
April 20, 2022 Exhibitors Presentation Session Chaired by: Yasuo Hayakawa/AlpsAlpine BRIl RBEK (FILFTRFTIL/NA )
1 [(#yFTo XXt MEMSHIMTIC K B AR > S Ak
MEMSZ7 7 V> FURURA 20 - F/ 777U —=3 Tr=IEZ [
2|BRA > 5—FaFn DY Yz z za¥ & e wmam
~ —MEMSDHEN
16:05-17:05 |3 |SPPF 2 / A ¥ — XA K+E SPPF 2 / A ¥ —XDMEMSHRIERE AT @Y
4 |NATIER S R T L R4 FEEMECEASRE EHH A&
5|V B R AAE —FE7RY o a ryEHEBO BN (UX-42 U —X) E==REUN
April 21, 2022 Exhibitors Presentation Session Chaired by: Hiroyuki Ishida/Suss Microtec FH {#ZK (X—X - 24757y 7)
1 [RABHMIRA ST RFLANILTFITAY TSI = < )LLEE EE RE
2lt—xzxzLoxT - oo rReH ([T—TXT LT ILDIRMHET ZMEMSHBEITEG & Y —E X =H 1T
3|RU T v oP vkt SivSy =P > TMEMSDIRITTH A F = 7 XD AR 75T TTA
13:55-14:55
4 |BiE = A 2 AT /N A kAR BEH YA 2 RTNARDRAT— b > - EY 2 —LRREHX K B
5 |HtER T EMRA ST TSIy T NA BN JEA
6 [{ERIEE TEMRA T ERIEE I IN—TD [MEMSY U a—3 3] =8 EE

21



The following program schedule by time zone only for your reference.

April 20, 2022

April 20, 2022 (JST, CST, MYT, SGT, CEST)/April 19-20, 2022(PDT, EDT)

JST JST CST/MYT
Start Endin Length |Presentation Title Prefix |1st Name Last Name Affiliation ST S{GT ! USA(PDT) | USA(EDT) CEST
. ) 9 9 UCT+9 UCT-7 uUcT-4 UTC+2
time Time UCT+8
9:10| 9:20| 0:10|Opening |Prof. |Shuji Tanaka Tohoku University | 9:10 | 8:10 | 17:10 | 20:10 | 2:10 |
Session: New Areas for MEMS Innovation 1 - Biomedical -
9:20 10:00 0:40|Exponential Disruption of Medical Imaging Dr. Janusz Bryzek EXO 9:20 8:20 17:20 20:20 2:20
Commercialization of an Al-nanopore Platform to Revolutionize
10:00| 10:25|  0:25 relazat P " VOHONIZE prof.  |Masateru Taniguchi  |Osaka University 10:00 9:00 18:00 21:00 3:00
Inspection Systems
10:25 10:35 0:10 10:15 9:15 18:15 21:15 3:15
Session: Main Stream of MEMS 1
10:35 11:00 0:25|tinyML Solution for New Data Driven World Dr. Evgeni Gousev Qualcomm Technologies, Inc. 10:35 11:00 18:35 21:35 3:35
11:00 11:25 0:25|Near-infrared spectrometer using MOEMS technology Ms. Anna Yoshida Hamamatsu Photonics K.K. 11:00 10:00 19:00 22:00 4:00
11:25 11:50 0:25|Development of OCT products by using MEMS technology Dr. Keiji Isamoto santec corporation 11:25 10:25 19:25 22:25 4:25
11:50 12:40 0:50 11:15 10:15 19:15 22:15 4:15
Exhibitors' Presentation & Exhibit Hour
12:40 13:40 1:00(Exhibitor Presentation 12:40 11:40 20:40 23:40 5:40
13:40 15:05 1:25|Exhibit Hour 13:40 12:40 21:40 0:40 6:40
Session: Main Stream of MEMS 2
15:05 15:30 0:25|Bosch MEMS Foundry Dr. Georg Bischopink Robert Bosch GmbH, Germany 15:05 14:05 23:05 2:05 8:05
MEMS Devel t and Fabrication During the C t
15:30| 15:55|  0:25 evelopment and Fabrication Luring the Lurren Dr.  |Rakesh Chand [Tripathi Vanguard International Semiconductor d  15:30 14:30 23:30 2:30 8:30
Challenging Time
15:55 16:05 0:10|Break 15:15 14:15 23:15 2:15 8:15
16:05-16:55 Exhibitors' Presentation & Exhibit Hour
16:05 17:05 1:00(Exhibitor Presentation 16:05 15:05 0:05 3:05 9:05
17:05 17:15 0:10|Break 17:05 16:05 1:05 4:05 10:05
Session: New Areas for MEMS Innovation 2
17:15 17:40 0:25|What is the fuel that will propel the MEMS market growth? Dr. Dimtros Damianos Yole Développement 17:15 16:15 1:15 4:15 10:15
17:40| 18:05|  0:25|-or9e-Area Sensing Surfaces and Human Machine Interfaces Dr. |peter Zalar HOLST Centre 17:40 16:40 1:40 4:40 10:40
Enabled by Hybrid Printed Electronics
18:05 18:30 0:25|MEMS technologies in an ever more demanding world Dr. Samer Dagher CEA-Leti 18:05 17:05 2:05 5:05 11:05




April 21, 2022

April 21, 2022 (JST, CST, MYT, SGT, CEST)/April 20-21, 2022(PDT, EDT)

JsT JsT CST/MYT/

Start Endi L« th |P tatis Titl Prefix |1st N Last N Affiliati ST SGT USA(PDT) | USA(EDT) CEST
4 al n ing eng resentation Title refix |1st Name ast Name iliation e s s e
time Time UDT+8

Special Session: Environmental Technology

8:40 8:45 0:05|2nd Day Opening Mr. Masahiko Tanaka SPP Technologies Co., Ltd., Japan 8:40 7:40 16:40 19:40 1:40

The climatx tral -H B h has b b
8:45 9:25 0:40 € climate neutral company ow Bosch has become carbon Mr. Klaus Meder Bosch Corporation, Japan 8:45 7:45 16:45 19:45 1:45
neutral by 2020 and where to go further

Application of Sensing Technology 1 Small-scale Decentralized

Water Recycling System
9:50 10:00 0:10|Break

Session: New Areas for MEMS Innovation 3 and Panel Discussion

9:25 9:50 0:25 Mr. Shohei Okudera WOTA CORP. 9:25 8:25 17:25 20:25 2:25

The I f Key New Technologi iliti h
10:00|  10:40 0:40 Fufurr:z:i;:MSey ew Technologies and Capabilities on the Dr.  |Kurt Petersen Silicon Valley Band of Angels 10:00 9:00 18:00 21:00 3:00

" - —
10:40| 11:05 0:25 ;f:f\?;i"eamed from 10+ Years of Epi-Seal Fabrication Runs at |, |1y o Kenny Stanford University 10:40 9:40 18:40 21:40 3:40
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Wednesday, April 20, 2022 (JST, UTC+0900)
9:20-10:25 Session: New Areas for MEMS Innovation 1 — Biomedical -
9:20- 10:00 Keynote speech:

Exponential Disruption of Medical Imaging

Dr. Janusz Bryzek, Co-Founder and

Executive Board Chairman

EXO, USA

<Abstract>
This keynote talk will cover the following themes:
Introduction to medical imaging market and its disruption by personal ultrasound
imagers.
- Cost disruptive innovations:
» Silicon ultrasound transducers, cMUTs and PMUTs, including pMUT process
evolution.
» Universal imager replacing multiple legacy probes.
- Operator training elimination through AI to enable home use.
- Image interpretation by Al eliminating need for trained sonographers.
- Overview of disruptive applications for pMUTs.

<CV>

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.
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9:20-10:25 Session: New Areas for MEMS Innovation 1 — Biomedical -
10:00-10:25 Invited Speech:
Commercialization of an AI-nanopore Platform to
Revolutionize Inspection Systems
Prof. Masateru Taniguchi, Professor, SANKEN, Osaka
University, Japan e
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<Abstract>

Digital platforms are becoming increasingly popular in the clinical laboratory market for
microbiological and biochemical tests. Digitized image and measurement data processing
enable advanced analysis using artificial intelligence (Al), which is expected to improve test
accuracy and speed. Al nanopore, a fusion of nanopore and Al, is a digital platform that
can rapidly create microbiological testing systems by learning from bacterial and viral
measurement data with AIL. Nanopores are holes with diameters ranging from a few
micrometers to a few hundred nanometers that are fabricated using semiconductor
technology on a silicon substrate. Additionally, nhanopores are integrated into flow channels
made of plastic, resulting in the evolution of the current A4-sized measuring device into a
palm-sized digital platform that can be connected to a smartphone via semiconductor and
MEMS technology. New testing systems are currently being developed. I will introduce the
journey toward commercializing Al nanopore by a university venture company and its
future prospects.

<CvV>

Masateru Taniguchi, Ph.D., is a Professor of Bionanotechnology at SANKEN, Osaka
University. He obtained a Ph.D. from Kyoto University in 2001. He then became a postdoc
at the Institute of Scientific and Industrial Research at Osaka University. In 2002, he
became an assistant professor at Osaka University. In 2007, he became a researcher for
PRESTO (Precursory Research for Embryonic Science and Technology), Japan Science and
Technology Agency. He worked as an associate professor at Osaka University (2008-2011).
His current research interests include single-molecule science and single-molecule
technologies. In 2013, he founded Quantum Biosystems Inc. to commercialize single-
molecule quantum sequencers and was a director of the company. In 2018, he also
founded Aipore Inc. and serves on the board of the company to commercialize Al
nanopores.
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10:35-11:50 Session: Main Stream of MEMS 1

10:35-11:00 Invited Speech:
tinyML Solution for New Data Driven World
Dr. Evgeni Gouseyv, Senior Director,
Qualcomm AI Research
and Chairman, Board of Directors, tinyML Foundation,
USA

<Abstract>
The presentation covers the following points:
- tinyML Fundamentals
- tinyML Markets, Examples and Applications
- Qualcomm Always-On Computer Vision product
-  How to get involved:
» tinyML Foundation and its global ecosystem, projects and events, educational
activities

<CvV>

Evgeni Gousev is a Senior Director of Engineering in Qualcomm Research. He leads HW
R&D org in the Silicon Valley Center and is also responsible for developing ultra low power
embedded computing platform, including always on machine vision AI technology. He has
been with Qualcomm Technologies, Inc. since 2005 after joining from IBM T.J. Watson
Research Center where he drove projects in the field of advanced silicon technologies. From
1993 to 1998, Dr. Gousev held academic professorship appointments with Rutgers
University and Hiroshima University (1997). Evgeni holds a M.S. degree in Applied Physics
and a Ph.D. in Solid-State Physics. He has co-edited 24 books and published 163 papers
and is an inventor on more than 60 issued and filed patents.
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10:35-11:50 Session: Main Stream of MEMS 1

11:00-11:25 Invited Speech:
Near-infrared spectrometer using MOEMS
technology
Ms. Anna Yoshida, Section Chief, MEMS,
Solid state division
Hamamatsu Photonics K.K., Japan
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<Abstract>

Hamamatsu Photonics K.K. has developed and is producing a wide variety of optical
sensors. By adding MOEMS technology to the opto-semiconductor devices, we have created
new values of compact optical modules with superior performances.

The demand for near-infrared spectroscopic analysis is increasing. Hamamatsu's MOEMS
spectrometers make near-infrared spectroscopy extremely accessible. With performance
comparable to a laboratory equipment, our compact, affordable and a wide variety of near-
infrared spectrometers can be integrated into handy instruments or manufacturing
equipment for real-time measurement in the field.

In this presentation, ultra-compact SWNIR spectral sensor, FTIR engine, and MEMS-FPI
(Fabry-Perot Interferometer) spectrum sensor will be presented.

<CvV>

Yoshida Anna received her master’s degree in Materials and Manufacturing Science from
the Osaka University. In 2007, Ms. Yoshida joined the Hamamatsu Photonics K.K,
Hamamatsu, Shizuoka, Japan.

Since then, she has been engaged in the development and design of the MEMS
technologies, especially miniature spectrometers, combined with CMOS sensors, based on
diffraction gratings using nanoimprint technology.
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10:35-11:50 Session: Main Stream of MEMS 1

11:25-11:50 Invited Speech:
Development of OCT products by using MEMS
technology
Dr. Keiji Isamoto, Executive officer, President of OIS
company
santec corporation, Japan
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<Abstract>

OCT is a non-invasive technology to observe cross section view of the object. It is used for
variety of application, such as medical equipment or industrial inspection. Santec has been
working for OCT for more than 15 years and will introduce latest results of OCT research by
using MEMS technologies. One of the key technology for next generation OCT is MEMS
based tunable VCSEL which enables deeper and faster imaging. Tunable VCSEL can also be
used for FMCW-Lidar. We will introduce latest research results with some demonstration
data in the presentation.

<CvV>

Keiji Isamoto received his B.S. and M.S. degrees in Electrical and Engineering from
Toyohashi University of Technology, Aichi, Japan, in 1994 and 1996, respectively. He joined
Central R&D Laboratory of OMRON Co. in 1996 and was engaged in the development of
micro optics. He joined Santec Corporation, Japan, in 2001, and worked on several
subjects, including optical hybrid module, MEMS (microelectromechanical systems) based
Variable Optical Attenuator and High Speed swept Laser for Optical Coherence Tomography.
He received Ph.D. degree in electrical engineering from The University of Tokyo, Tokyo,
Japan, in 2016. Since 2018, he has been a President of Optical Imaging and Sensing
Company in Santec Corporation. His research interests include Optical MEMS and Optical
Coherence Tomography for medical and Industrial application.
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14:40-15:55 Session: Main Stream of MEMS 2

15:05-15:30 Invited Speech:
Bosch MEMS Foundry
Dr. Georg Bischopink, Vice President, Product Area
Sensors and Sensor Development, Robert Bosch
GmbH, Germany

FaceApp

<Abstract>

The complexity of MEMS feedback loops process to product is higher than for ASICs.
Additionally, the diversity in existing MEMS processes is tremendous. Therefore, MEMS
foundry is based on specific process flows individually designed per customer. Ideally the
customer-individual process is developed in a kind of partnership between customer and
foundry, based on one hand on customer specific needs and on the other hand on foundry
specific know-how, process- and tool-capabilities.

This MEMS specific approach drive other preconditions for a successful MEMS foundry:

1.) Flexible R+D willingness and capabilities.

2.) As much know-how in MEMS as possible, a broad tool park and numerous technology
building blocks.

3.) Professional production capability with respect to quality, reliability, high volumes, and
long-term delivery guarantee.

Bosch offers the broadest portfolio of MEMS technologies in the market. The available
technologies are intensively tested, deeply understood, and proven for mass production.
Bosch will increase its MEMS foundry activities and offers this existing MEMS portfolio in
combination with the ability to develop new building blocks, specifically for future
customers in long-term partnership.

This presentation highlights some of the key technologies and providing examples.

<CV>

Education

1983-1988 Master’s degree in Physics, University Paderborn, Germany

1988-1992 Ph.D. in Semiconductor Physics: Crystal Growth of (AlGa)Sb,
University Freiburg, Germany

Professional Experience

1992- today Robert-Bosch GmbH, Germany

1992-1995 Quality Assurance, Hybrid and Sensors

1995-1996 Development, MEMS-Sensors

1996-2000 Section Manager, Development MEMS Sensor Products

2000-2008 Director, Borsch MEMS-Production

2008-09/2012 Director, Bosch Corporate Research Microsystem-Technology

10/2012-today Vice President, Bosch Engineering Sensors for External Customers and lead
Product Area Sensors Automotive

29



MEF 2022 Speakers

Wednesday, April 20, 2022 (JST, UTC+0900)

14:40-15:55 Session: Main Stream of MEMS 2

15:30-15:55 Invited Speech:
MEMS Development and Fabrication During the
Current Challenging Time
Dr. Rakesh Chand Tripathi, MTS-MEMS(TD)
Vanguard International Semiconductor Corporation,
Singapore

<Abstract>

Although MEMS technology development uses the CMOS micro fabrication processes but
developing and manufacturing the MEMS in CMOS fab is very challenging. This challenge is
further compounded with the spread of COVD-19 and high rise in MEMS demand. To tackle
this challenge VIS worked on reducing the development time of MEMS devices by
developing and offering KEY MEMS technology platforms (IMU, PMUT, etc) and providing
customer design guideline during the tape out phase. These both key changes lead to
drastic reduction in the development time. Device fabrication technology can be now
developed in less than 3 months (Mask in to wafer fab-out).

<CvV>

He received. M.Tech. degree in Microelectronics from Indian Institute of Information
Technology in 2010. And PhD (Eng.) in 2015 from Department of Bioengineering and
Robotics, Tohoku University, Japan. He was research fellow at Micro System Integration
Canter, Japan from April.2015 to Dec.2016. He joined VIS (formerly GF-Tampines) as
Principle engineer (MEMS) in Jan.2017. He is currently working as Member of Technical
Staff at VS1 (VIS-Singapore) MEMS-TD. He is a recipient of GATE Scholarship (Govt. of
India) for pursuing masters in Microelectronics And Monbukagakusho (MEXT) Scholarship
by Minister of Education, Culture, Sports, Science and Technology, Government of Japan,
for pursuing research in engineering. His research interests include high temperature SiC
devices, SiC sensors, power MEMS, RF MEMS, Acoustic devices and MEMS packaging.
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17:15-18:30 Session: New Areas for MEMS Innovation 2
17:15-17:40 Invited Speech:
What is the fuel that will propel the MEMS
market growth?
Dr. Dimtros Damianos, Senior Analyst, Photonics &
Sensing Division, Yole Développement, France

<Abstract>

Two years into the pandemic, the semiconductor industry has felt the ups and downs of a
crisis, leading eventually to chip shortages which in turn cause delays of electronic systems
that incorporate them. Semiconductors have become a hot topic of paramount importance,
being a strategic asset of sovereign caliber. Due to that, heavy investments are being
poured into manufacturing capacities across all geographies.

MEMS devices, under the $500B+ semiconductor umbrella, are going through a growth
period. While the market was stable at $12B between 2019 and 2020, with no significant
effect felt from covid, in 2021 it grew by more than 11% reaching $13.4B due to rekindled
consumer sentiment boosting end-system demand that incorporate a multitude of MEMS
devices. In the next 4-5 years, we expect the market to reach north of $18B+ driven by
various megatrends, such as audio sensing and voice HMI, including sensor-packed TWS
hearables, environmental sensing, ADAS and AV, AR/VR, etc. Of course, all releted
developments in the player landscape and the supply chain are not lacking. Join me in the
presentation to learn about the latest MEMS developments.

<CvV>

Dimitrios Damianos, Ph.D., is a Senior Technology & Market Analyst, part of the Photonics &
Sensing division at Yole Développement (Yole).

Based on solid technical expertise in imaging, sensing, and photonics, Dimitrios oversees
the day-to-day production of valuable technology & market reports and custom consulting
projects.

He also plays a key role in the expansion of Yole’s market & technical knowledge,
supporting the development of strategic projects and maintaining long-term relationships
with key accounts while ensuring their expectations are met.

Dimitrios regularly presents and delivers keynotes at international conferences and
exhibitions. He has also authored and co-authored several technical & market reports as
well as scientific papers in international peer-reviewed journals.

Dimitrios holds a BSc in Physics and an MSc in Photonics, both from the University of Patras
(Greece), and a Ph.D. in Optics & Microelectronics from the University of Grenoble-Alpes
(France).
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17:15-18:30 Session: New Areas for MEMS Innovation 2

17:40-18:05 Invited Speech:
Large-Area Sensing Surfaces and Human
Machine Interfaces Enabled by Hybrid Printed
Electronics
Dr. Peter Zalar, HOLST Centre, The Netherlands

<Abstract>

Holst Centre is an applied research institute that has been focused for nearly two decades
on the development of flexible and thin electronic systems using industrially relevant
fabrication methods. The major goal is to make technological contributions toward the
industrialization of printed electronics systems so that future visions can become a reality.
The promise of implementing electronics into an ever increasing spectrum of form factors
necessitates the development of systems that simultaneously bear the qualities of
accuracy, conformability, ruggedness, and light weight. This is demanded in applications
ranging from healthcare, automotive, and robotics. In these cases, traditional electronics
based on rigid printed circuit boards (PCBs) can simply fall short of expectations or be
completely unsuitable for a target application due to its rigidity.

In order to make progress toward this vision, Holst Centre has been active in the
development of printable and flexible sensors that can be printed atop the complex
surfaces found in the applications named earlier; thus realizing “Large-Area Sensing
Surfaces”. In our vision, these surfaces largely consist of fully-printed circuitry and sensors
on an elastomeric or thermoplastic carrier. This enables the conformal contact of the
sensors to a surface, improving the reliability and quality of data gathered by them without
being obtrusive. Additionally, in order to accommodate cases where a printed solution may
not be available, integrating components such as integrated circuits, temperature sensors,
pressure sensors, or accelerometers is also possible.

With this unique toolbox, a variety of novel systems can be manufactured that can meet a
host of needs. In this presentation, we would like to introduce our approach and show how
we have applied our expertise towards developing the aforementioned “Sensing Surfaces”
for applications such as human machine interfaces and healthcare devices.

<CV>

Peter Zalar obtained his Ph.D. in chemistry from the University of California, Santa Barbara
(UCSB) in 2014 under Prof. Thuc-Quyen Nguyen. His doctoral research focused on the
characterization of the optical and electronic properties of novel n-conjugated polymers. He
then joined the group of Prof. Takao Someya at The University of Tokyo as a project
researcher. In that time, he worked on the development of optoelectronic devices based on
organic semiconductors for electronic skins and medical monitoring. In 2017, he joined
Holst Centre to continue his research in printed electronics. He is currently leading the
“Large-Area Sensors” research program.
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17:15-18:30 Session: New Areas for MEMS Innovation 2

18:05-18:30 Invited Speech:
MEMS technologies in an ever more demanding
world
Dr. Samer Dagher, Research Engineer, Department of
Silicon Components,
CEA-Leti, France

<Abstract>

The presentation covers the following items:
- MEMS: A Cornerstone of Tomorrow’s World
- Inertial Sensors at Leti: A History of Innovation
- M&NEMS: Breakthrough Multi-Sensor Platform
» High Performance Gyroscope
» High Frequency Gyroscope
- NEMS Resonators for Mass Sensing
- Opto-Mechanics on Chip
» Mass Sensors
» Specific Biomarker Detection
» An Emerging Ulti-Sensor Solution

<CvV>

Samer Dagher is a Research Engineer at CEA-Leti. His research focuses on acoustic
sensors, and nano-resonators for biological detection among others. He holds a PhD in
Acoustics from Le Mans University, France during which he developed a new architecture
for high-performance MEMS microphones with in-vacuum transduction. He also holds a
Master’s degree in Nano-Engineering from Ecole Centrale de Lyon, France and a Master’s
degree in History and Philosophy of Mathematics and Physics from Aix-Marseille University,
France.
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08:45-09:50 Special Session: Environmental Technology

08:45-09:25 Special Lecture:
The climate neutral company - How Bosch
has become carbon neutral by 2020 and
where to go further
Mr. Klaus Meder
President and Representative Director
Bosch Corporation, Japan
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<Abstract>

Since 2020, the Bosch Group with its more than 400 locations worldwide has been climate
neutral (scopes 1 and 2). An independent auditing company has officially confirmed this.
But that's not all: We want to shape climate action beyond our immediate sphere of
influence and also systematically reduce upstream and downstream emissions (scope 3),
which we aim to reduce by 15 percent by 2030.

Climate neutrality refers to the energy we generate ourselves and the volume we purchase
for manufacturing, development, and administration (scopes 1 and 2 of the Greenhouse
Gas Protocol, GHG). This is where we can directly influence the reduction of greenhouse
gases and make a big impact in a short time.

Upstream emissions in the Bosch value chain primarily concern purchased goods and
services as well as logistics. Downstream emissions are mainly caused by the use of our
products.

The presentation shows the status and the future targets. Several examples how to reach
the target will be shown.

<CvV>

Klaus Meder has various and long experiences in engineering in Bosch. One of his
noteworthy experiences is that he resided in Japan for 5 years, when he was Vice President
in charge of Engineering, Quality and Manufacturing of Automotive Electronics Japan from
1996 until 2000. After various positions with the division Chassis Systems, he became
President of Automotive Electronics of Robert Bosch GmbH in January 2012. Since July
2017 he has been President and Representative Director of Bosch Corporation in Japan.
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08:45-09:50 Special Session: Environmental Technology
09:25-09:50 Invited Speech:
Application of Sensing Technology in Small-scale
Decentralized Water Recycling System
Mr. Shohei Okudera, Director,
WOTA CORP,, Japan
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<Abstract>

WOTA Corp. is a startup company and seeks "Structural Solutions to the World’s Water
Crisis". WOTA has developed a "small-scale decentralized water recycling system" and has
commercialized several products such as "WOSH," a water recycling handwashing stand,
and "BOX," a portable water recycling plant. In this presentation, we will talk about the use
of sensing technology to support the "Small-Scale Decentralized Water Recycling System".

<Cv>

Shohei Okudera studied computer science at Tokyo Institute of Technology and the
University of Tokyo, where he researched technologies for building distributed processing
platforms for big data. He was a member of Director Kitsuregawa's laboratory at the
Institute of Industrial Science. In 2014, he co-founded Hotaru Corporation, the predecessor
of WOTA.
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10:00-11:05 Session: New Areas for MEMS Innovation

10:00- 10:40 Keynote Address:
The Impact of Key New Technologies and
Capabilities on the Future of MEMS
Dr. Kurt Petersen
Silicon Valley Band of Angels

<Abstract>

Over the past 5 years or so, a number of novel, advanced process capabilities related to
MEMS have become commercially available. These newly developed processes are poised
to have enormous impact on nhew MEMS devices and on the future of the MEMS industry.
Some of the technologies we will discuss are: glass-processing, including through-glass-
vias and glass wafer bonding; processing of ultra-thin substrates, thinner than 50 pm;
recently-commercialized deposition and etching of AIN and PZT; DRIE etch-rates of over 25
Mm/min; the epi-seal process. And, more ! Examples of how these new capabilities are
impacting the development of novel, state-of-the-art MEMS products will be presented, as
well as implications for the future of MEMS.

<Cv>

Kurt Petersen received his BS degree cum laude in EE from UC Berkeley in 1970. In 1975,
he received a PhD in EE from the Massachusetts Institute of Technology. Dr. Petersen
established a micromachining research group at IBM from 1975 to 1982, during which he
wrote the review paper "Silicon as a Mechanical Material,” published in the IEEE
Proceedings (May 1982). This paper is the most frequently referenced work in the field of
micromachining and micro-electro-mechanical systems (MEMS).

Since 1982, Dr. Petersen has co-founded six companies in MEMS technology, Transensory
Devices Inc. in 1982, NovaSensor in 1985 (now owned by Amphenol), Cepheid in 1996
(acquired by Danaher in 2016), SiTime in 2004 (now listed as SITM on NASDAQ), Profusa
in 2008 (still private), and Verreon in 2009 (acquired by Qualcomm).

In 2011, Dr. Petersen joined the Silicon Valley Band of Angels, where he now co-chairs the
HardTech group. The Band is an angel investment group which mentors and invests in
early stage, high-tech, start-up companies. Today, he spends most of his time helping and
mentoring such companies.

Dr. Petersen has published over 100 papers, and has been granted over 35 patents in the
field of MEMS. He was awarded the prestigious IEEE Medal of Honor in 2019 as well as the
IEEE Simon Ramo Medal in 2001 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 of his
contributions to “the commercialization of MEMS technology”.
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10:00-11:05 Session: New Areas for MEMS Innovation

10:40-11:05 Invited Speech:
Lessons Learned from 10+ Years of Epi-Seal
Fabrication Runs at Stanford.
Prof. Thomas Kenny, Professor, Stanford University,
USA

<Abstract>
TBA

<CvV>

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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11:05-12:05 The Grand Panel Discussion,

“What are the New areas for MEMS Innovation and New MEMS
Products?”
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Moderator: Mr. Susumu Kaminaga, Executive Senior Advisor
SPP Technologies Co., Ltd., Japan
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<Abstract>

To discuss the New Areas for MEMS Innovation and New MEMS Products from the point of
view of expected contribution of MEMS to the society, Smart City. Amazing ideas from the
various aspects to be discussed by the distinguished visionary panelists based on their
unique knowledge and experience.

<CvV>

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.

STS under his initiative 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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11:05-12:05 The Grand Panel Discussion,

“What are the New areas for MEMS Innovation and New MEMS
Products?”
Dr. Kurt Petersen, Silicon Valley Band of Angels, USA

Prof. Thomas Kenny, Professor, Stanford University, USA

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

<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 VP of MEMS and Sensors Committee of SEMI Taiwan.
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Mr. Klaus Meder, President and Representative Director
Bosch Corporation, Japan

Dr. Georg Bischopink, Vice President, Product Area Sensors
and Sensor Development, Robert Bosch GmbH, Germany
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12:50-13:30 Session: Medical Robotics

12:50-13:30 Special lecture: Integration of Bio-Mechatronics,
Biomedical Instrumentation, and Bioscience for
Minimally Invasive Therapies
Prof. Ichiro Sakuma, Director, Research Institute for
Biomedical Science and Engineering, Professor, Medical
Device Development and Regulation Research Center, ‘ ~
Department of Bioengineering, Department of Precision
Engineering. School of Engineering, The University of Tokyo
RIBBERIRD 2D DA F AT b= A, AERHE, EmEZEoREe
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<Abstract>

Minimally invasive therapy such as endoscopic surgery and catheter based intervention are
being spread in many surgical intervention fields. Invasiveness of the procedures has been
reduced resulting in better outcomes such as improved survival, less complications, and
early discharge. The application of minimally invasive procedure requires new technologies
for dexterity enhancement and sensing augmentation. Engineering assistance is important
to realize safe and effective minimally invasive therapy. Computer Assisted Surgical
guidance such as surgical navigation is a representative technology. It is expected that
application of bio-mechatronic technology to minimally invasive surgery will provide the
following functions: (1) Precise manipulation of biological tissues and surgical instruments
in narrow and confined surgical field. (2) Precise and accurate localization and control of
therapeutic devices using various pre and intra-operative medical information. Fusion of
medical bio-mechatronics, biomedical instrumentation, bioscience is required for realizing
these functions. Information technologies such as signal processing, image processing, and
pattern recognition (artificial intelligence) are also important for extraction of clinically
significant information from acquired biological data. Bioengineering, an interdisciplinary
field of engineering and biomedical sciences, will contribute to integrate pre-, intra- and
post-operative multi-dimensional anatomical and physiological information for optimization
of surgical/interventional procedures.

<CvV>

Ichiro Sakuma graduated from Department of Precision Engineering, faculty of Engineering,
and Graduate School of Engineering, The University of Tokyo in 1982 and 1984 respectively.
He received PhD in Engineering from The University of Tokyo in 1989. He worked as a
research associate in The university of Tokyo from 1984 t01987, and worked in Tokyo Denki
University from 1987 to 1998. Since 1998, he has been serving as a faculty member of the
University of Tokyo since 1998. He became professor in Graduate School of Frontier Sciences
in 2001, and professor in School of Engineering in 2006. He is currently professor of the
Medical Device Development and Regulation Research Center, Department of Bioengineering,
and Department of Precision Engineering, School of Engineering, and the Director, Research
Institute for Biomedical Science and Engineering, The University of Tokyo. He served as
Deputy Director for Medical Devices, Center for Product Evaluation Pharmaceuticals and
Medical Devices Agency (PMDA) from 2012 to 2017, and president of Japanese Society for
Medical and Biological Engineering from 2014 to 2016.

His research interests include medical devices, medical imaging, computer aided surgery,
medical robotics, and regulatory sciences. He is a fellow of the International Academy of
Medical and Biological Engineering.
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13:30-13:55 Session: Main Stream of MEMS 3

13:30-13:55 Invited Speech:
AI Enabled Touch User Interface for Smart
Surfaces
Mr. Mo Maghoudnia, Founder/CEO,
UltraSense Systems Inc., USA

<Abstract>

UltraSense is ushering a new touch user interface technology that enables smart surfaces.
We have created the world’s smallest ultrasound system-on-a-chip that can be used as
technology platform for delivering our touch user interface in the smartphones, consumer
electronics, IoT, home appliances, medical and automotive markets. Our technology can
sense through almost any material and virtually any material thickness to cost-effectively
turn any surface into a gesture. Metals, glass, plastic, wood can easily be turned into smart
surfaces.

Everywhere we look, objects and materials are becoming increasingly interactive. We
believe that we are only at the beginning of an evolution that will have a huge impact on
our day-to-day life. And the advent of smart surfaces will unquestionably speed up this
evolution.

We have a disruptive touch sensing technology platform that will enable the onset of smart
objects/surfaces easier and more cost effectively across myriad of use cases. It allows for
detection of intended vs accidental touch using Machine Learning. Not to mention that it is
shipping today!

<Cv>

Mo Maghsoudnia serves as Founder & CEO of ULTRASENSE Systems. Prior to ULTRASENSE,
Mo was the Vice President of Technology & Manufacturing at InvenSense where he was
responsible for all worldwide operations and Process Technology development. Previous to
InvenSense, Mo was Vice President of Manufacturing at NetLogic MicroSystems where he
successfully managed the manufacturing operations of the company from a single product
line to a highly diversified product portfolio. Mo holds MS in EE from Santa Clara University.
He Holds 10 patents and has filed numerous papers.
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15:30-16:45 Session: Main Stream of MEMS 4

15:30-15:55 Invited Speech:
Improving the performance of intelligent MEMS
motion sensors with ST's new Thelma Double
technology
Mr. Giorgio Allegato, Technology Development Manager,
Analog, MEMS & Sensors Group, STMicroelectronics,
Italy

<Abstract>

In today's “onlife” world, the need for intelligent sensors with higher levels of integration is
growing along with the demand for higher performance and improved reliability.

To overcome these challenges, ST's new generation of its Thelma technology platform,
Thelma Double, shrinks the footprint of inertial sensors and improves their performance
without compromising mechanical robustness.

Discover how this new technology can help improve your designs while offering significant
cost and size benefits.

<Cv>

After joining ST in 2004 as a Technology Engineer, Giorgio led the way to new technology
development and industrialization activities for several MEMS products including motion and
environmental sensors and actuators. The author of several technological papers and
patents in the field of micromachining, characterization, and design, Giorgio enjoys helping
to advance MEMS technologies.
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15:30-16:45 Session: Main Stream of MEMS 4

15:55-16:20 Invited Speech:
Uncooled Infrared Focal Plane Arrays
Dr. Masafumi Kimata, Formerly Ritsumeikan University,
Japan
FEMAESTINRA A —T '
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<Abstract>

The uncooled infrared focal plane array (IRFPA) is one of the most successful integrated
MEMS devices. MEMS technology, which enables the manufacture of low thermal
conductance structures, has been contributing to uncooled IRFPA development by
increasing the sensitivity. As a result of active research and development, the uncooled
IRFPA technology has reached a plateau level, in which the pixel pitch is reduced to less
than 12 ym and the array format is increased to a level compatible with HDTV. The cost of
uncooled IRFAPs has also been reduced. Reflecting this situation, the interest in infrared
imaging is shifting from technology to business. In this talk, the current state of uncooled
IRFPA technology and some of the hottest applications that have been gaining attention
lately will be discussed.

<CV>

Masafumi Kimata received the B.S. and M.S. degrees in electronic engineering from Nagoya
University in 1974 and 1976, respectively, and received the Ph. D. degree in faculty of
engineering science from Osaka University in 1992. He joined Mitsubishi Electric
Corporation in 1976, where he was involved in research and development of silicon-based
infrared focal plane arrays, including Schottky-barrier cooled infrared focal plane arrays and
SOI diode uncooled focal plane arrays. In 2004, he left Mitsubishi Electric, and became a
professor of Ritsumeikai University, where he continues his research on MEMS-based
uncooled infrared focal plane arrays and type-II superlattice infrared focal plane arrays. He
retired from Ritsumeikan University in March 2022. He also served as a visiting researcher
of JAXA (Japan Aerospace Exploration Agency) by 2021. He was awarded the Prime
Minister Prize of the Japan National Invention Awards in 1993 for invention of high-
resolution Schottky-barrier infrared focal plane arrays. He is a fellow of SPIE.
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15:30-16:45 Session: Main Stream of MEMS 4

16:20-16:45 Invited Speech:
How context awareness can help to further
extent battery lifetime in TWS
Dr. Gunar Lorenz, Senior Director, Technical
Marketing Sensor
Infineon Technologies AG, Germany

<Abstract>

In the past years, the industry has managed a huge increase in the MEMS microphone
performance to a point where it starts to rival studio microphone quality. At the same time,
current consumption has been reduced with each new generation paving the way towards
new audio use-cases such as noise cancelling earbuds (TWS) and audio-enabled
wristbands. This trend will continue and require new strategies to feed the hunger towards
always higher performance at lower power. Intelligent performance management emerges
as a viable path to continue the trend. In a new world of “context awareness”, system
components will only take the minimum amount of power needed to perform a given task.
The question is: which performance level is needed and when? Who manages and who gets
managed? Or in other words: “"How can context awareness help to extend the battery
lifetime of TWS?”

<CvV>

Dr. Gunar Lorenz is currently heading the technical marketing and application engineering
for consumer sensors at Infineon Technologies. Gunar joined Infineon in 2016 as system
project manager responsible for Infineon's first open market MEMS microphone. Prior
joining to Infineon he worked as director of system-level simulation at Coventor, where he
and his group invented and developed Coventor's MEMS/IC co-simulation design
environment MEMS+. The original ideas for MEMS+ are embodied in his PhD carried out at
Robert Bosch R&D Center in 1999. Gunar graduated in mechanical engineering at the TU
Braunschweig in Germany and received his PHD in electrical engineering from the TU
Bremen in 1999.
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16:55-18:15 Session: Core Equipment Technology for MEMS

16:55-17:20 Invited Speech:
Probe cards with MEMS probes
Ms. Sawako Hattori
Senior Specialist, MEMS Division
JAPAN ELECTRONIC MATERIALS CORPORATION, Japan
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<Abstract>

The probe card using the MEMS probe is effective for the miniaturization of the electrode
pad of the semiconductor chip and supports the production of many semiconductor devices
including the most tip. The MEMS probe cards will be discussed. And how the MEMS probe
movement & various electrical and mechanical tests will be discussed.

<Cv>

Sachiko Hattori received the B.S. and M.S. degrees in applied fine chemistry from Osaka
University, in 1984, 1986, respectively.

She joined Mitsubishi Electric Corporation in 1986.She was engaged in lithography material
and process development and lithography integration including optical proximity correction
of memory, logic and sensor devices (0.8um-90nm process).

Since the establishment of Renesas Technology Corporation and Renesas Electronics
Corporation, she was engaged in the same work (90-28nm process).

She joined JAPAN ELECTRONIC MATERIALS CORPORATION in 2014.She was engaged in the
process development of spacetransformer, and now she is responsible for probes and
spacetransformer development as a senior specialist after a chief manager in MEMS
Division.
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16:55-18:15 Session: Core Equipment Technology for MEMS
17:20-17:45 Invited Speech:
Wafer bonding for 3D/Heterogeneous
integration application
Mr. Hiroshi Yamamoto, Representative Director
EV Group Japan K.K., Japan
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<Abstract>

As traditional 2D silicon scaling reaches its cost limits, the semiconductor industry is
turning to heterogeneous integration — the manufacturing, assembly and packaging of
multiple different components or dies with different feature sizes and materials onto a
single device or package in order to increase performance on new device generations.
Wafer bonding, which involves stacking and electrically connecting wafers from different
product lines, is a central process in 3D / heterogeneous integration, and is of growing
importance to chipmakers and system companies for new kind of designs and
manufacturing flexibility. Here we present EV Group’s novel wafer and die level bonding
technologies deliver improvements in chip performance, cost, and time-to-market.

<CvV>

Hiroshi Yamamoto has over 25 years of experience in semiconductor manufacturing
equipment and process engineering. He joined in field service engineering at EV Group
Japan in 2002 and took up a post as EV Group’s Customer Support Director Asia in 2010.
He has been serving as Representative Director of EV Group Japan since 2012.
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16:55-18:15 Session: Core Equipment Technology for MEMS

17:45-18:10 Invited Speech:
Etch Challenges and Solutions for Highly Doped
AIScN Films used in PiezoMEMS Applications
Mrs. Joanne Carpenter,
Senior Product Manager - Etch
SPTS Technologies Ltd., U.K.

<Abstract>

In piezoMEMS devices, the coupling coefficient is of utmost importance to device
performance, and manufacturers look to maximize the coupling coefficient as much as
possible. In recent years, device manufacturers have been adding Sc to AIN as it has been
shown that AIScN films with up to 43at% Sc may have ~400% higher piezoelectric coupling
coefficient than AIN [1].

Unfortunately, increasing the Sc makes dry etching more problematic because of the low
volatility of scandium halides relative to those of Al and N.

This presentation focuses on the challenges faced when etching both AIN and AIScN and
presents solutions based on the use of an innovative high density plasma etch module. Etch
data will include performance comparisons with more mainstream ICP type reactors, and
various Sc levels.

<Cv>

Joanne Carpenter is a Senior Product Manager for Etch Products at SPTS and has over 18
years’ experience in the semiconductor and electronics manufacturing industries.

Joanne joined Surface Technology Systems (STS) in 2007 as an Etch Process Engineer.
When STS and Aviza merged in 2009 to form SPTS, she became a Senior Etch Engineer,
specializing in development of innovative etch process solutions and supporting SPTS
customers on critical advanced packaging technologies in China, Taiwan and North America.
Joanne was also closely involved in the development of SPTS’s plasma dicing technology,
before joining the Etch Product Management team in 2016, and is how responsible for the
etch product solutions used in Piezo device applications.
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OKMETIC

ADVANCED SILICON WAFERS SINCE 1985

WORLD'’S LEADING SUPPLIER OF ADVANCED
SILICON WAFERS FOR MEMS AND RF MARKETS

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.

Okmetic’s headquarters is located in Finland, where the majority of the
company’s silicon wafers is manufactured. Worldwide sales organization
and technical support ensure quick local service, rapid prototyping and
highly optimized wafer solutions meeting your device and process needs.
Okmetic K.K. has been serving Japanese customers since 2006.

www.okmeTic.com  (in) @ &
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EV Group Japan K.K.

EVG
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www.EVGroup.com

EVG is the first semiconductor equipment supplier
ever to receive Preferred Supplier status by
Bosch. According to Bosch, the most efficient
suppliers to the company are appointed as
preferred suppliers. These suppliers participate to
a greater extent in new projects and are involved
in development projects at an early stage.
EVG received this accolade for its equipment as
well as its comprehensive customer support.

www.EVGroup.com
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Introduction to AA

AAC is a major and global supplier of advanced MEMS microphones, MEMS sensors and RF products. The
MEMS business unit has strong capabilities in R&D, manufacturing and global sales for the high performance
MEMS microphone and also MEMS speakers, RF products for better user experience.

/O\ Microphone Shipments (&) Total Shipment of AAC MEMS microphones
O@O Top 3 Globally > 5,024,000,000+

_-h. R&D Ei Manufacturing
8 100+ 900- 3 18,100M’  150M,,... Class 100

and
R&D centres Ph.D and master Patents Production bases Plant area Production Capacity C-I
ass 1000

Shenzhen, Wuhan, Hong Kong, degrees Shenzhen, Nanning, Johor
Taipei, Singapore, Edinburgh

o - cleanrooms
Nanjing, Irvine

[ MEMS Microphone

AAC’s digital and analog MEMS microphone with high SNR (up to 70dB) and very low
distortion for consumer bring a studio-quality experience. We now also offer high
performance ultrasonic microphone, VPU microphone, smart microphone and A2B
microphone module for applications in consumer, industrial and automotive markets.

5
MEMS Chip ASIC Chip A2B Module *\’

@Fj MEMS Speaker

AAC owns IP and technologies on key MEMS chip development, and also AAC has very deep accumulation on packaging and testing. AAC
provides an advanced solution of speaker with full-range Hi-Fi sound quality for wearable devices such as TWS, smart glasses, etc.

MEMS speaker Speaker Module(TWS)
+ Size: ®6mm X Tmm; + SPL : 2105dB @6kHz~20kHz; « Dynamic Speaker ( customizable) * MEMS speaker ( customizable )
« THD : <5% @6kHz~20kHz; - Loudness consistency : +0.5dB; « Size: ®11mm X 3.6mm

- Power consumption : 10mW(MEMS+IC);

N
[ MEMS RF

AAC will start from RF MEMS technologies and expand 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.

S
MEMS Switch & Tuner @ FBAR Filter | RF SOI Device

|1
I
FOM =12 / Low insertion loss, High isolation, High power
Revolutionary improvement of IL and ISO High Q, Low insertion loss High roll-off / small size handling, High linearity
- MEMS switches - Own IP - FBAR filter design — Own IP - Advanced Process of RF SOI
- Extremely low FOM, revolutionary improvement of IL and ISO - Stable MP process - Small size, low insertion loss, high pressure resistance, high linearity
+ Reliability lifetime up to 1b, high reliability « High Q, low insertion loss, high roll-off, small size - Comprehensive RFFE product roadmap

i:lj:} MEMS Inertial Devices

The Integration of independent design capabilities, precision manufacturing capabilities, and testing& calibration capabilities help
achieve high-precision and high-reliability for vibration monitoring, attitude detection and dead reckoning in various application scenari-

os. Our goal is to provide a complete solution from inertial chip level to module level. Consumer Automotive
BI ~5 °/hr ~0.1°/hr
IMU Module for Automotive navigation Inertial chips Gyro  Noise o LIz 0.0028/5/itHZ
= TCO +0.05 °/s +0.004 °/s
>3 self-driving inertial module ~0.1°/hr high performance
Gyro MEMS chip e B EOUg 10ug
Noise 90ug/rtHz 110ug/rtHz
TCO +0.5mg/C +0.5mg/C
High precision, providing more accurate navigation position information; High precision, providing more reliable vibration monitoring, posture detection, and dead reckoning ;
High robustness, module output being environmental vibration immune; Completely localized supply chain, with independent and controllable design, packaging and testing capabilities;

About AAC Technologies

Founded in 1993 and listed on the Hong Kong Stock Exchange in 2005 (Ticker Symbol: HK2018), AAC Technologies is a world-leading solution provider for smart devices. The company
boasts the cutting—edge technologies in material R&D, simulation, algorithm, design, automation and manufacturing process development, which enables us to provide most advanced
miniature technological solutions in fields like acoustics, optics, EM Drives, Precision Processing, MEMs, Wireless RF and antenna. For more information, please visit our official website:
www.aactechnologies.com



[IMEMS]Prototyping[Foundry

We support customers R & D and trial production with a 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 a Polymer 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)

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 1 .
E-MAIL : denshi@kyodo-inc.co.jp www.kyodo-inc.co.jp
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How can proven
silicone technology
create innovation?
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Looking ahead, Ty
going beyond expectations

EBARA GORPORATION, founded in 1912, is one of the world's principal
manufacturers of industrial machinery. Qur vacuum products including
dry vacuum pumps, turbo molecular pumps and abatement systems
create the clean production environment essential for manufacturing
semiconductors, solar cells, analytical instruments and general vacuum.
EBARA has been accelerating technical progress in the advanced industry.

EBARA Worldwide Locations

EBARA Dry Vacuum Pump Features
= Lower energy consumption

- Smaller footprint

* Proven process performance

=Wide product ling ups

=Hydrogen high efficiency pumping
*World wide overhaul network

| Japan | USA | Germany | UK | France | Ireland | Israel | China

| Korea Taiwan | Singapore |

EBARA CORPORATION 11-1, Haneda Asahi-cho, Ohta-ku, Tokyo 144-8510, Japan Phone : 81-3-3743-6111 Fax : §1-3-5736-3100 www._ghara.co ] plenl
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Full-Field Projection Aligner

LX-4

Lamp House

Resolution 2um L/S~
Overlay Top Side : +1pm, Back Side : +1.5pym Projection Lens
Throughput 120wph

Work Stage
Wafer Size ®100mm / 150mm / 200mm Si, Saffire, GaN, GaAs, SiC, Glass
Wafer Transfer | Cassette to Cassette Automatic i

Alignment Camera

Advantage of Full-Field Projection Lithography

_ U X-4(Full-Field Projection) Others

Proximity/Contact Aligner

B{ [&j}—» Damaged
X <

Mask Damage Free

No mask-wafer contact throughout the process.

Stepper

High Productivity M x

1 Shot Multiple Shots

Productivity : Stepper < Full-Field Projection

Proximity/Contact Aligner, Stepper

B(-—dx >

Large Depth of Focus. High resolution
on both top and bottom of step.

3D Lithography

A

Proximity/Contact Aligner

Thick Resist E( )
Process | > Stuck

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

TTL Alignment Procedure

1. Mask mark is illuminated with UV light, and the image is
captured by CCD Camera.

2. Save mask mark image on the tool.

3. Work mark is illuminated with non-UV light, and the image is
captured by CCD Camera.

4. Align mask mark image and work mark image by adjusting
work stage position.

TTL (Through the Lens)
Alignment

Use your own contact aligner mask.
No special mask needed.

Mask Compatibility ‘ B(

AD-17



SPT SPP Technologies Co., Ltd. SPTS5)

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.

p”r_.,,.I..i..:._|.,|._,_.._|._-:;.I-I. ST .::.I. 2 I‘I '-_--'."f.!'-l‘ WA

Deep silicon etcher

1,06V 12.0mm »800 : : C PX 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

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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ASML

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

I—IRXRILII - SvNNI%ENEHt
www.asml.com
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ELECTRONICS
DESIGN SERVICE

INNOTECH CORPORATION
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on of dynamics on

d MEMS
Si )y —=>2) MEMS DB

Your solution is Polytec!

NEw! MSA-650 IRIS Micro System Analyzer

red by the rapid further development of microelectromechanical systems and MEMS, Polytec presents this highly
ovative product line of microscope-based measurement systems. MSA Micro System Analyzers from Polytec validate
dynamics and topography of microsystems reliably with utmost precision. Determine transfer functions, use unique
all=in-one instruments for both the static and dynamic 3D characterization of microsystems, measure and see through

Si encapsulations and integrate your test-setup into (vacuum) probe stations.

Polytec Worldwide
Contact Polytec GmbH, GER Polytec Ltd., GB Polytec South-East Asia Pte. Ltd. Polytec Japan
us Headquarters, Waldbronn Coventry Singapore Yokohama
Polytec Inc., USA Polytec France S.A.S. Polytec China Ltd.
Headquarters, Irvine Chatillon Beijing
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MNOIC: MicroNano Open Innovation Center
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MNOICHAR{EHEZES Tel. 03-5835-1870
MNOICHF LYY — (EMHRHIEXREZRMA) Tel. 029-886-3471
Mail: mnoic@mmc.or.jp URL: http://mnoic.nanomicro.biz/
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CRESTE)

The Highest acceleration voltage in the world!

Electron Beam Lithography System

RAVE—LEFHRHELREE

CABL - UH Series

Next Generation High Performance Electron
Beam Lithography Systems and Process
Technology Solutions into the Future!

e <1.6nm Beam diameter

e <7nm fine line

e Single step acceleration

e 110keV, 90keVmodels available

e Ultra stable due to Double thermal control

e Double Permalloy shields

Application

e Creation of new materials
o Quantum, effect devices
e nano-devices

e Sub 5nm gaps

i

CRESTEC CORPORATION

HAOLATYD CRESTEC CORPORATION. Head quarter
T 192-0045 R/ \EFHAFIAET 1 TH9&E 25  Address: 1-9-2, Owada-machi, Hachioji-shi, Tokyo 192-0045 Japan
TEL: 042-660-1195(General) FAX: 042-660-1198 TEL: +81-42-660-1195(General) FAX: +81-42-660-1198

EMAIL : sales@crestec8.co.jp EMAIL sales@crestec8.co.jp
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f)COVENTOR®

A Lam Research Company

Accelerate product development with CoventorMP®
The industry-leading MEMS design automation platform

Parametric Modeling Optimization
Design Entry & Simulation & Integration
®

Layout MEMS+ Device
Compact FEA Level

System
Level

CovenforWare® Circuit
Materials, FEM/BEM Field Solvers Level

Process

Accelerometers Gyroscopes Microphones  Micro Mirrors

S

And many more MEMS devices...

MEMS+ and CoventorWare work seamlessly together in the CoventorMP framework. They provide a
design platform that enables MEMS designers to simulate critical end-product performance specs such
as sensitivity, linearity, frequency response, signal-to-noise ratio, temperature stability or actuation time.
These software tools are ideal for MEMS devices that employ mechanical, electrostatic, piezo-electric,
piezo-resistive, or thermal effects for sensing or actuation.

www.coventor.com




Advanced Packaging Technology

R&D and mass-production machines are available

Wafer Bonding Machine

bonding are available.

Everything of wafer bonding " !
is possible even 1000 degree %
C temperature used. L®

Room Temperature Bonding ' a——
(SAB), Direct bonding, e e
Eutectic bonding, Adhesive il 0 _

. . | & Il il £
bonding and Anodic | M . I l I

Si-Si RT Bonding

P Measured by IR Tight

- ' No Void Bonding

Flux-free Reflow System

Metal bonding

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

Formic acid can remove oxidation
layer from metal surface.

«x. | Narrow pitch solder
connection

| P A
x‘ . S Vk :HJ\—)
High density bump

reflow

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

Base Metal

Cubump L T O OO0 O

B3
i 4_ J
Cu 2
Break at UBM, Bonding

Pealing test after bonding surface is strong

@ Ayumi INDUSTRY CO.,LTD.

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

MAIN OFFICE 76710225 80 KAGUMACHI BESSHO HIMEJI HYOGO JAPAN
FACTORY TEL 81-79-253-2771 FAX81-79-253-6179

TOKYO OFFICE 71030027 3-13-11 NIHONBASHI CHUO-KU TOKYO JAPAN
TEL 81-3-3548-2610 FAX 81-3-3231-3460
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Acoustic Sensor
o MRIREXAERITEBE R Y
® 100kHz X T BE RZIEH
® PAEERAIK IP67 XIS RIEE
® FAH /A X = MHI3EMEERTS

* For environmentally resistant industrial applications
« Detects ultrasonic waves up to 100 kHz
« Dustproof and waterproof IP67 compatible
« Contact installation type to suppress ambient noise

Application Example
@ ITERE S X7 Ly (Hammering Inspection System)
FIi

Hammering

A/D conversion

Fop

HEXNXYFLAE Y
Optical Touchless Sensor
e NE - BRINYF—
o BiEv 3t YR DTSN
® ABELIEICIEL

* Miniature, thin package
* Built-in interference prevention for adjoining sensors

. . . . >.< @)77{)”4 (g\
Resistant to ambient light B 07/ A D ML — KT —0TF

Target Application

A
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HEh iR B — N —
Vending machine Beverage stat

- . . HRRE B AL BAMEE L iy
MV Nisshinbo Micro Devices Inc. & B 10 O o e B
dgr
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As resource circulation, COVID-19, and climate warming all play larger roles in our lives, we at
Yokogawa are ready for a new change: a change for these new times in how we create value
now and for a future of symbiotic economy. That's why we utilize our ability to measure and connect
not only to perceive the world today but also address social issues with unique commitment and
unite all companies and industries on a global scale. Change for the better cannot be done alone,

so we'll strive in synergetic harmony to realize a sustainable and resilient society for generations,
where diverse communities can live safely and securely. In these ways and more, we fulfill our

responsibilities for the future of our pla'rféf and help the earth stay green and healthy.
Yokogawa. Ready for a new change. " - :

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




XPERI. adeia

XPERI'IP BUSINESS IS NOW ADEIA

[ AHH-dee - uh ]

Our name may be new, but our roots

Ad e I a t u r n S run deep with decades of continued
| d e aS | n t O innovation. We invent, develop and

: 0 license innovations that advance /

I n n Ovat I O n S how we live, work and play.
Adeia invented and pioneered ?\/
Direct and Hybrid Bonding w\ Y

: \ g, | \ ‘
T~/ /\\ p

| 2. S A
DBI° Ultra DBI’ . ZiBond"

Die-to-Wafer Wafer-to-Wafer - 2% F‘V\J{‘dfle:irftotWéf\er
Hybrid Bonding Hybrid Bonding” - - .+ 44 Direct Bo-”d'”g\ A

adeia.

Better Ideas.
Better Entertainment.

adeia.com



@ MEMS CORE

MEMS Foundry Service

“Turn ideas into products”
Realizing Using

< Manufacturing
—= =

Develo Trial

Desian pment/ production,
9 Proto- small-lot
type production

|@IEMS Core Co., L_tdi

production

External foundry

Core Technology
4 Si DEEP RIE . ¢ Patterning

s N

_ o= g " Depth 300 ym. 100um:LIS
® Feed Through ¢ Sacrificial & Thermopile
layer etching

MEMS CORECo., Ltd.

Sites: Head office and l1zumi 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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u‘ <200mm Batch Thermal Process System

~ VERTEX®Revolution

VERTEXIZ(#%)) KOKUSAI ELECTRICO & #FEIETT .
VERTEX is a registered trademark of KOKUSAI ELECTRIC CORPORATION.

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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SHINKO ELECTRIC INDUSTRIES CO., LTD.

80 Oshimada-machi, Nagano-shi, Nagano 381-2287 JAPAN %‘ iy
E perxA

Please contact us via inquiry form on the web.

https://www.shinko.co.jp/product/inquiry/form/index.php https://www.shinko.co.jp/english/product/inquiry/form/index.php

£ SHINKO

© 2022 SHINKO ELECTRIC INDUSTRIES CO., LTD.
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SK Global’Advisers

4 Company Information / £ #1=

SK Global Advisers Co., Ltd. SKTB—NILT7RNAHF - =1t
Representative Director & Chief Executive REIHE ik =

Susumu Kaminaga o 20124108 10H
Founded 10 October 2012 SKGA. g; . F10A

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

-Business Management EEEEE

-New Business Development . B

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

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

Technology Assessment CBEME. MIZAE. KiTEH

.
4 Biography of Chief Executive / X X & #&FE

1995 Surface Technology Systems (STS), 1995 STSHR##H %
Director ,
2000 STS, Non-Executive Director 2000 STS#tshER#HE
2004 Sumitomo Precision Products (SPP), 2004 ERBEZIXHE
President N
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 SV E¥XaF4ITL=ZTFTT7 KA "f—]

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

JSME, Fellow BA#WMFES 70—
Technology and Management Professional RIFRIRERE HiTEEL
|_Royal Aeronautical Society, Fellow FRAeS EEEIIMZEHE ZzHB— FRAeS

\

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

maijor 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.
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MEMS Engineer Forum[MEF]
April 20-21, 2022
KFC Hall, Ryogoku, Tokyo, Japan
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ANNOUCEMENT of Future MEF

The 14th

MEMS Engineer Forum (MEF) 2023

Wednesday, April 19, 2023
&

Thursday, April 20, 2023

Contact:

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

mef 2022@semiconportal.com

Tel: +81-3-6807-3970




	【0415】MEFS電子版プログラムまとめ
	MEF_2022_Program_Handout_V7



