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MEMS Engineer Forum 2024
SMART Society Driven by MEMS

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

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

The MEF 2024 has invited 20 speakers from the world's top business management,
researchers and technical managers in charge of advanced technology development,
government policy makers, venture capitalists, etc. The MEF will hold a technical exhibition
concurrently with the lecture sessions.

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

The MEF is supported by exhibitors and sponsors. We would like to thank the 52 exhibitors
and 24 sponsors for their support.
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Welcome to the 15th MEF

MEF #&Z B & /RILKE
TEHEFER e RT 4 7 ZAFK

<A 7 v AT AMETERREE ¥ — BiR
HF Fih

Prof. Shuji Tanaka

Professor

Department of Robotics
Microsystem Integration Center
Tohoku University

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

In this year, MFE celebrates the 15th anniversary. First of all, we have invited excellent speakers
from all over the world as usual. We cover a wide range of topics and supply chain in MEMS
industry, including main players, foundries, startups and material and tool vendors. As a special
event of 15th anniversary, an extended panel discussion featuring “"The Past, Present, and Future
of MEMS Technology” will be held. The networking party may be 15th anniversary special version
also. Taking the advantage of this opportunity, you can develop human networks for your
successful business and/or make your level a step higher as an engineer.

MEF is keeping free registration policy. This is realized by strong support by the sponsors and
exhibitors. I want to express my sincere acknowledgement to this kind support. Also, I want to
thank the members of Organizing Committee and International Advisory Committee, who worked
very hard as volunteers. Please enjoy MEF 2024!
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Chair Shuji Tanaka

Vice Chair Taeko Ando
Executive Committee Member
Hiroyuki Ishida
Midori Inako
Koichi Ohtaka
Masahiko Tanaka
Yuko Akabane
Yasuo Hayakawa
Eiji Higurashi
Naoki Hirose

Jun lida

Yoshiaki Kanamori
Nobuaki Kawahara
Akihiro Koga
Osamu Koyanagi
Masahiro Mita

Ryo Miyake
Yoshiaki Oku
Kazuaki Sawada
Tomonori Seki
Takehisa Takoshima
Toshiyuki Tsuchiya
Keiichi Umeda
Yoko Yamanishi
Takashi Yoshida
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Tohoku University
Ritsumeikan University

SUSS MicroTec KK

HOLST Centre Japan

Tohoku University

SPP Technologies Co., Ltd.

TDC Corporation

ALPSALPINE Co., Ltd.

Tohoku University

Hamamatsu Photonics K.K.

TDK Corporation

Tohoku University

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

The University of Tokyo

Rohm Co., Ltd.

Toyohashi University of Technology
OMRON Corporation

Tohoku University

Kyoto University

Murata Manufacturing Co., Ltd
Kyushu University

Yokogawa Electric Corporation
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Vice Chair

MEF International Advisory Committee
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Jean-Christophe Eloy
WeilLeun Fang
Udo-Martin Gémez
Thomas Kenny
Xinxin Li

i S
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Kurt Petersen

Hiroki Kuwano
Masayoshi Esashi
Susumu Kaminaga
Naoto Kobayashi

Committee Member

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

Hiroshi Miyajima
Yutaka Nonomura
Kurt Petersen
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Yole Goup

National Tsing Hua University
Robert Bosch

Stanford University

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

Tohoku University
Tohoku University
SK Global Advisers Co., Ltd.
Waseda University

Yole Group

National Tsing Hua University

Robert Bosch

Stanford University

Shanghai Institute of Microsystem and
Information Technology

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

Silicon Valley Band of Angels
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MEF 2024 SPONSORS & EXHIBITORS

MEMS Engineer Forum Organizing Committee and International Advisory Committee
gratefully acknowledges the following companies for their excellent technology exhibits and
sponsorship to MEF 2024

MEF 2024

MENS Engineer Forum Aprl 11718, 2024‘ / x ' J o P h &
KFC Hall, Ryogoku, Tokyo, Japan

Gold Sponsors

TECHNOLOGIES

Silver Sponsors

AAC
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| MEF 2024

MEMS Engineer Forum

April 17-18, 2024
KFC Hall, Ryogoku, Tokyo, Japan
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MEF Organizing Committee
MEF2024 Working Group

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

sponsors.

<7wu /3 A Working Group>

Leader e EiE
Member ZHE Wt
R 7
R
Hr HEZ
MEH $=—
<t Y% X Working Group>
Co-leader B RS
Co-leader JEE B
Member K Hl—
Al ez
<Xy hU—%> 7 Working Group>
Leader et HED
Member RN ET
MR B
—H k5L
<Program Working Group>
Leader Akihiro Koga
Member Taeko Ando
Jun lida
Yoshiaki Oku
Masahiko Tanaka
Keiichi Umeda

<Business Working Group>

Co-leader Yasuo Hayakawa
Co-leader Masaki Hirose
Member Koichi Ohtaka

Hiroyuki Ishida

<Networking Working Group>

Leader Midori Inako

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

TDK Corporation

Rohm Co., Ltd.

SPP Technologies Co., Ltd.

Murata Manufacturing Co., Ltd

ALPSALPINE Co., Ltd.
Hamamatsu Photonics K.K.
Tohoku University

SUSS MicroTec KK

HOLST Centre Japan
TDC Corporation
Tohoku University
Kyodo International Inc.
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MEF 2024 SPONSORS

MEMS Engineer Forum 2024 Organizing Committee and
International Advisory Committee gratefully acknowledges
the following companies for their support.

*Gold Sponsor

Obducat Technologies AB
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* Silver Sponsor

AAC Technologies
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*Gold Sponsor

HUWEI TECHNOLOGIES JAPAN K.K.
MIRISE Technologies Corporation
Obducat Technologies AB

* Silver Sponsor

AAC Technologies

Cadence Design Systems, Japan
EV Group Japan K.K.
Hamamatsu Photonics K.K.
KOKUSAI ELECTRIC CORPORATION
MEMS CORE Co., Ltd.

Murata Manufacturing Co., LTD.
Okmetic Oy

SK Global Advisers Co., Ltd.
TDK

% Bronze Sponsor

Advanced Micro-Fabrication Equipment Inc
(AMEC)

ARS Co., Ltd.

AYUMI INDUSTRY CO., LTD

Azbil Corporation

DAIICHI JITSUGYO CO., LTD.
Ebara Corporation

ELIONIX INC.

NAGANO KEIKI CO., LTD.

SEIKO EPSON CORPORATION

TAZMO

USHIO INC.



MEF 2024 EXHIBITORS
MEMS Engineer Forum 2024 Organizing Committee and
International Advisory Committee gratefully acknowledges
the following companies for their excellent technology exhibits.
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MEF 2024 EXHIBITORS
MEMS Engineer Forum 2024 Organizing Committee and
International Advisory Committee gratefully acknowledges
the following companies for their excellent technology exhibits.

4-University Nano/Micro Fabrication
Consortium

Advanced Micro-Fabrication Equipment Inc
(AMEC)

Advanced Research Infrastructure for
Materials and Nanotechnology in Japan
ADVANCED TECHNOLOGIES CO.,LTD.
ADVANTEST

ALTECH Co., Ltd.

ASML Japan Co., Ltd.

BMF Japan Inc.

Cadence design Systems, Japan
CANON ANELVA CORPORATION

CEA Leti

Citizen Finedevice., Ltd.

DAIICHI JITSUGYO CO., LTD.

DISCO Corporation

D-process Inc.

Heidelberg Instruments

HiSOL, Inc.

IEEJ Sensors and Micromachines
INOTECH CORPORATION

KOKEN LTD.

KOKUSAI ELECTRIC CORPORATION
Kotec Co., Ltd.

Kyodo International, Inc.

MEMS CORE CO.,Ltd

MEMS PARK CONSORTIUM
Micromachine Center

MY K.K.

Nextron Corporation

Nisshinbo Micro Devices Inc.
Okmetic OY

Philtech Inc.

Polytec Japan

ROHM CO., LTD.

SAES Getters S.p.A.

SAKAGUCHI ELECTRIC HEATERS CO.,LTD.
SIJTechnology, Inc.

SK Global Advisers Co., Ltd.

SPP Technologies Co., Ltd.
SUMITOMO PRECISION PRODUCTS,
CO.,LTD.
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SUSS MicroTec KK

TANAKA KIKINZOKU KOGYO K.K.

TDC Corporation

Techno Alpha Co., Ltd.

The University of Tokyo - Miyake Lab

Tohoku University Micro System Integration

Center

Tohoku University Tanaka Shuji Laboratory

Tohoku University, Shimatsu Laboratory
(FRIS)

tok

Toray Industries, Inc.

USHIO INC.

Yokogawa Electric Corporation

ZUKEN Modelinx Inc.



MEF 2024 Venue Layout

3F: KFC Hall [Main seminar room) & Annex/Foyer (Exhibition]
Registration desk in Foyer

KFC Hall

Conference Hall

Annex

Exhibition

Registration

_i Foyer
i

Exhibition
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MEF 2024 Booth Location

Annex (3F)

—

J—
) (=== ===

=)

R-11

O

=0 A==
R-15

S Fr /O

N

R

<)

o}
2

06

BMF lzpam

£ (=

P

=

o &

I

Fan

L

Dlomesc Oy

SN

i
L™

=

[C———

]‘_:ZI R-12 EI R-13 EI R-14
HIA-4us—Z  KOKUSAIELECTRIC Mestron Corporation FHITATT |:[|
IAP—T— o)
R-21 i
FalleT i
i
o
Rr22 [p
fS Tl
L))
- T-TATATN- i - |:[|
P P
I'& | [ o
oy ey
B AT BF23 1y
S AT AT FEMRE
I;I an -:-fﬁ:l-??;'u'r—-:f::« 8
= ) TOfuF Ao {2
R-54 | b ]
= ()
HUF Ty BRT A0,
Rr24
IJ'“‘ FrRERIE
M“(? \ -‘_‘_} 7
AT o
AR LA
| R-51 E Ri
= el
- O B
I_.l' "'\-‘_ .
O &
M Ry
O—&
- R-26 [ |
SRalQ. o
5 © |
B —Sem il |:[| "
RE27 {
FEASFAR

— - |:|]
= KFC Hall ARhex Sk a R-28
_ — p
Tl LFEITAATIAR D-process F—ER
R-34 I;I R-33 I;I R-32 I;I R-31 I;I

13



Foyer(3F)

wceC

wC

WS T 507 A3M

A-11

ALA-OF

A-10

FAEOTL o f—

A-09

ERREE
| TRUT R —F T

A-08

oH Za— ey

A-07 v

A-12 A-13 A-14
7" 1" \.'f
{{"' .,‘5' ﬁﬁ C;J
n;-'jtc

=

g
o
X _).\\ri/
4+ & o4 T
& 3 ol +
& ‘*\1‘ Ak 4
| ".P* 6.;1" av o
£ A P

52080 T ; T

(1 [T

A

14



MEF 2024 Booth Number

The exhibitors with “A-xx" is located at the foyer.
The exhibitors with “R-xx" is located at Annex.

Booth # | &t Affiliation

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

R-02 ELHRASH Toray Industries, Inc.

R-03 Okmetic Oy Okmetic OY

R-04 R TR ST tok

R-05 AR ST KOKEN LTD.

R-06 BMF Japan &= $t BMF Japan Inc.

R-11 KAstS 117002 SIJTechnology, Inc.

R-12 HIX - HvsH—-X IXR-E—--I— SAES Getters S.p.A.

R-13 #¥IL=%t KOKUSAI ELECTRIC KOKUSAI ELECTRIC CORPORATION

R-14 Nextron Corporation Nextron Corporation

R-15 T J)7ILI 7R &=t Techno Alpha Co., Ltd.

R-21 KRSt I ILTv o Philtech Inc.

R-22 1 )TV IO SH INNOTECH CORPORATION

R-23 PRINDZAR o0 J7JU4—=3 | Advanced Micro-Fabrication Equipment Inc
S IOAYTAS 420 (I—AwP) [ (AMEQ)

R-24 HHEEETEKASHT TANAKA KIKINZOKU KOGYO K.K.

R-25 IV S HiSOL, Inc.

R-26 Fv7 ) 7))L B ett CANON ANELVA CORPORATION

R-27 KRS 77 R FTA ADVANTEST

R-28 MFET U > O %A=t ZUKEN Modelinx Inc.

R-31 F—EZEHRASHT DAIICHI JITSUGYO CO., LTD>

R-32 R =%t D-process D-process Inc.

R-33 SFXT74A 7)1 AR a1t Citizen Finedevice., Ltd.

R-34 7ILTwv ORI SHt ALTECH Co., Ltd.

R-41 SK J0—)UL7 R)\1 5 —TkH =1t SK Global Advisers Co., Ltd.

R-42 SPP > O>—X%kAatt SPP Technologies Co., Ltd.

R-43 &7 - T1 -2 — TDC Corporation

R-44 O—ABASHT ROHM CO., LTD.

R-45 H“KAStmE >5—F> a3+l Kyodo International, Inc.

R-46 HREtT 1 X3 DISCO Corporation

R-51 IROBEASHT SAKAGUCHI ELECTRIC HEATERS CO.,LTD.

R-52 INATILRNIVG « 42 A BILA YR S$E | Heidelberg Instruments

R-53 MUY O ) (RSt Polytec Japan

R-54 BATAT>R - THA> - AT Lt Cadence design Systems, Japan

R-55 BEH~Y o057 )1 ARt Nisshinbo Micro Devices Inc.

R-56 S Ty S Yokogawa Electric Corporation

R-61 TIT—TRIALTIL - Zv) %Rt ASML Japan Co., Ltd.

R-62 DS ABHKA ST USHIO INC.

R-63 X=X - IA00O07 YIRSt SUSS MicroTec KK
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A-01 RRARE =EHARE The University of Tokyo - Miyake Lab
A-02 4 KEFJ - IA4o0O0T7TYU—<3>7 | 4-University Nano/Micro Fabrication
V=7 A Consortium
A-03 HILAS. BEHE= (FRIS) T?QISIKSU) University, Shimatsu Laboratory
A-04 BRIEXFE B (5) ARE Tohoku University Tanaka Shuji Laboratory
A-05 HRILREY OO AT LAREHATREFT > | Tohoku University Micro System Integration
5— Center
A-06 MEMS J\—20 >V -7 I MEMS PARK CONSORTIUM
A-07 ®wxsHt=a— MY K.K.
XERIFE <IFTUTILERUY—F > T | Advanced Research Infrastructure for Materials
A-08 — .
S (ARIM) and Nanotechnology in Japan
A-09 NAoONT Tt 5 — Micromachine Center
A-10 KASHALX - 7 MEMS CORE CO.,Ltd
J— [SElcg —PAN ~ . >,
A-11 ﬁéFﬁ*i) BRFR LY - v oOvs> IEEJ Sensors and Micromachines
A-12 KA 7RI A Mo 02— ADVANCED TECHNOLOGIES CO.,LTD.
A-13 KRt d1—7vo Kotec Co., Ltd.
A-14 CEA-Leti CEA-Leti
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MEF 2024 Program Schedule

Wednesday, April 17, 2024

09:00-09:10 Opening Remarks
Prof. Shuji Tanaka
Chairperson of MEF Organizing Committee,
Professor, Department of Robotics, Microsystem Integration Center
Tohoku University, Japan
MEF #fZ ExZE R
RALRY: THMER AT 4 7 2AHE % HAP FHiRK

09:10-10:40 Session 1: Latest Trend of MEMS
Chaired by: Akihiro Koga/Canon Medical Systems Corporation
T BEIER/XY ) AT A I AT WA
09:10-09:50 Keynote Speech:
Semiconductor Strategy in Japan
Dr. Takeshi Kobayashi
Planning Officer, IT Industry Division
Ministry of Economy, Trade and Industry (METI), Japan
HIRERIE (2 DU T
WG FEFEY  PABTERIGHMAESRER BEE /MR K
09:50-10:15 Invited Speech:
Trends, promising applications and ecosystem polarization
- a status of the MEMS Industry
Mr. Jerome Mouly
Deputy Business Line Director, More than Moore activities
Yole Group, France
10:15-10:40 Invited Speech:
The challenge of innovation driven by sustainability:
ST vision on piezo MEMS
Dr. Carlo Luigi Prelini
MEMs Technology Development
STMicroelectronics s.r.l., Italy
10:40-11:40 Exhibitors' Flash Presentation
Chaired by: Yasuo Hayakawa/ ALPSALPINE Co., Ltd.
B B/ T VT AT 8o RS
Toray Industries, Inc.
Kyodo International, Inc.
TDC Corporation
ROHM CO., LTD.
BMF Japan Inc.
tok
DISCO Corporation
KOKEN LTD.
SUMITOMO PRECISION PRODUCTS, CO.,LTD.
Heidelberg Instruments
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R S
MXEtWRA v 2 —F v a
MWASHT 4« TA - —
1 — MRS
BMF Japan #ith
BTN (A <7 S
ST 0 A2
Bt
(EVE e 7 SE e e
INA TPV T o f A RV A Y RERSAE
11:40-12:20 Lunch Hour
12:20-13:20 Break/Exhibit Hour

13:20-14:35 Session 2: Core Equipment Technologies and Foundries
Chaired by: Hiroshi Miyajima/ Sumitomo Precision Products Co., Ltd.
Tl AR/ AR E TR
13:20-13:45 Invited Speech:
Building MEMS development and volume capability at Silex
Mr. Magnus Rimskog
Sales Director
Silex Microsystems AB, Sweden
13:45-14:10 Invited Speech:
Overview of recent technological progress in MEMS at CEA-Leti
Dr. Pierre Damien Berger
MEMS Business Development Manager
CEA LETI, France
14:10-14:35 Invited Speech:
Customization for all: The strategic role of High-Mix, Low-Volume MEMS
Foundries
Ms. Jessica Gomez
Founder & CEO
Rogue Valley Microdevices, Inc., USA
14:35-15:50 Exhibitors' Flash Presentation
Chaired by: Masaki Hirose/Hamamatsu Photonics K.K.
W BRI/ R b =7 ARGt
Polytec Japan
Cadence design Systems, Japan
SAKAGUCHI ELECTRIC HEATERS CO.,LTD.
Yokogawa Electric Corporation
ASML Japan Co., Ltd.
SUSS MicroTec KK
USHIO INC.
ALTECH Co., Ltd.
Citizen Finedevice., Ltd.
SPP Technologies Co., Ltd.
ADVANCED TECHNOLOGIES CO.,LTD.
Nextron Corporation
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15:50-16:20

16:20-18:15

16:20-17:00

17:00-17:25

17:25-17:50

17:50-18:15

WU T w7 xRS
HARTA TR THA 2« VAT WA
Uz BRI

BRI bR 2

T—T AT AT/l » VxRSt
R—=R v <A 7 a7 v 7 FEAEH

o A B A
TNT v R
VFRT 7 A T ARA St
SPP 77 /) av— ARtk
MRESHET KRR NTF 7 /ry—
Nextron Corporation
Break/Exhibit Hour

Session 3: State of the Art Technologies - Cutting Edge Process and
Sensor -
Chaired by: Keiichi Umeda/CMurata Manufacturing Co., Ltd
MEE R/ S A HRERT
Keynote Speech:
A brief History and Future Outlook of Bosch Inertial-Sensors for Automotive
and Consumer Applications
Dr. Georg Bischopink
Mobility Electronics, VP, Product Area External Business for Automotive
Sensors (ME-SE/PAE)
Robert Bosch GmbH, Germany
Invited Speech:
RF filter technology that enables mobile evolution
Dr. Hidekazu Nakanishi
Director, BAW Development, Skyworks Filter Solutions Japan Co., Japan
FNRA LD E FREICT D RF 7 ¢ L # — i
AL T =T AT ANE =V 2a— g0 XDy Ut
7 4 L7 %—_ BAW Development
e S5 ANES
Invited Speech:
Advancements in Automotive high performance 3-axis Gyro MEMS:
Technological Breakthroughs
Mr. Yoshitaka Kato
Senior Manager, Functional Devices Division,
Murata Manufacturing Co., Ltd., Japan
Hf 7 L— FEFEE Y ¥ 1 2 MEMS Ok
RS AT R ERT
PRRET N A ZAFHEH HRET A AP 3 =7 v —TUr—
Tnfg R
Invited Speech:
Commercialization of high-performance micro birdbath resonator gyroscope
(BRG)
Dr. Jae Yoong Cho
President and CEO
Enertia Microsystems Inc., USA
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18:15-18:45 Break
18:45-20:00 MEF Networking Party (at the foyer)

Thursday, April 18, 2024

08:45-9:55 Session 4: Special Session/Keynote Speech
Chaired by: Masahiko Tanaka/SPP Technologies Co., Ltd.
HY HEZIK/SPP 77 ) v o — Xkt
08:45-08:50 Introduction
08:50-09:15 IEEE Robert Bosch Award Commemorative Speech:
Development and Commercialization of Deep Reactive Ion Etching (DRIE)
Technology to contribute to further growth of MEMS
Mr. Susumu Kaminaga
Representative Director & Chief Executive
SK Global Advisers Co., Ltd.
MEMS O #7255 RICTH L5322V 2 I D £k (DRIE) DB% & FH b/ EZEL
SKZ u—s L7 RS P p XS4t
RE %
kK &K
09:15-09:55 Keynote Speech:
Creating the Future with MEMS Dr. Kurt
Petersen
Silicon Valley Band of Angels, USA
09:55-10:00 Break

10:00-12:00- Session 5: MEF 15h Anniversary Panel Discussion
"The Past, Present, and Future of MEMS Technology"

Moderator: Mr. Susumu Kaminaga, Representative Director & Chief Executive,
SK Global Advisers Co., Ltd., Japan
Panelists: Dr. Kurt Petersen, Co-Chair of HardTech Group,

Silicon Valley Band of Angels, USA
Prof. Weileun Fang, NTHU Chair Professor/Power Mech. Eng. Department,
National Tsing Hua University, Taiwan
Dr. Georg Bischopink, Mobility Electronics, VP, Product Area External
Business for Automotive Sensors (ME-SE/PAE),
Robert Bosch GmbH, Germany
Dr. Masayoshi Esashi, CTO,
MEMS CORE Co. Ltd., Japan
Dr. Hiroki Kuwano, Senior Research Fellow, Professor Emeritus,
Tohoku University, Japan
12:00-13:00 Exhibitors' Flash Presentation
Chaired by: Koichi Ohtaka/Tohoku University
Kis Will—E/ AL R
Nisshinbo Micro Devices Inc.
SIJTechnology, Inc.
SAES Getters S.p.A.
Advanced Micro-Fabrication Equipment Inc (AMEC)
ADVANTEST
ZUKEN Modelinx Inc.
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13:00-13:40
13:40-15:10

15:10-16:40

15:10-15:50

15:50-16:15

16:15-16:40

16:40-16:45

Philtech Inc.

INNOTECH CORPORATION
D-process Inc.

DAIICHI JITSUGYO CO., LTD.

HIER ~ A 7 a7 /34 AR St
MAStES T J 727 /8y
YTA e FyH—X TAE—.xT—
TRRVARN w470 777UV r—vay 24y TA N A7
(=R v7)

R ST R T 2 b
MWFET U v 7 ARk St
WStz o7 > o
AT v I RS

¥4 D-process

o — FE Mt

Lunch Hour
Exhibit Hour

Session 6: New Areas for Innovation 1 - Materials and New Process
Chaired by: Yoshiaki Oku/ROHM Co., Ltd.
B REBR/o— LR
Keynote Speech:
From CMOS to MEMS
Prof. Weileun Fang, NTHU Chair Professor/Power Mech. Eng. Department,
National Tsing Hua University, Taiwan
Invited Speech:
Advanced Silicon Wafers for Optimized MEMS and RF MEMS Device
Performance
Dr. Akiko Gadda
Customer Tech. Support Manager
Okmetic, Finland
FI AT 4 v 7t
s T TRa Nl N S e
Ay & RTK
Invited Speech:
Ultrathick Low-Stress LPCVD Poly-Si Film for MEMS Application
Mr. Hideharu Itatani
Manager Process Development Department I
Process Development Division
KOKUSAI ELECTRIC CORPORATION, Japan
MEMS [ FARE AL A K L 2 LPCVD Poly-Si %
A& KOKUSAI ELECTRIC
T AFAREAE BT vk ABIEE AR
B FHBK
Break
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16:45-18:00 Session 7: New Areas for MEMS Innovation 2 - Sensing and
Healthcare
Chaired by: Jun Iida/TDK Corporation
iR {EIK/ TDK #REtt
16:45-17:10 Invited Speech:
Metasurface optics for 3D sensing and beyond
Dr. Pawal Latawiec
Chief Technology Officer
Metalenz, USA
17:10-17:35 Invited Speech:
Quantum Technology at Inflegtion
Dr. William Clark
VP of Quantum Development
Inflegtion, USA
17:35-18:00 Invited Speech:
Development of Engineered Lipid Nanoparticles Using Microfluidics Devices
Prof. Manabu Tokeshi
Professor, Division of Applied Chemistry, Faculty of Engineering
Hokkaido University, Japan
TV =7— FIEE T/ KiF ORIk

AbEE K
REFBE LR S AL SEE M Bdx
TEBER I

18:00-18:05 Closing Remarks
Prof. Taeko Ando
MEF Steering Committee Vice Chair
Professor, Ritsumeikan University, Japan
P DFE
MEF #ifZ B =RIZ AR
AVAEEPNE S T R o
~A 7w - INTEHA IS %
C RO
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MEF 2024 Exhibitor Flash Presentation

Date Session | # | 2t JLE>S1 ML JLtE>4
Time (ERFmES)
17-Apr | 10:40- |1 | EL&%Xatt MEMS a1/ \w o —Zhtl R fEn
11:40
2 | RstmRE >A—F>a L =SHEN EFBRER—
3 | H%R&tTa T S — BAEEERERMD 87T BIE 12
4 | O—LKKASH O—-LDERNEY ORDITHENT =S
5 | BMF Japan %kRX&tt BMF DB DBEEE 3D U > MMl H BH5E
[PUSL] DA (DT
6 | ERMbIERRST EB L X DTHEN 2= WE
7 | %RR&HT X3 MEMS @&l —Y T B F—
8 | HmMkRASt BB O U —> X5 /s KOACH DN EI-REA
9 | FREEBEILEKAST MEMScoD5 /(1 REBEILZIBEH—EX HF b FKHA
10 | I\AFILNILD « AZABNILAIY | I\ AFIIRILD - 412X BNILAY =4t | BB B
HAStt DB LUEGBN
17-Apr | 14:35- | 1 | RUFvOZv) ket Si 4w MEMS OEIMIGEDIFEAE] | J5> VD
15:50 UL & AFREARERT J54A
2 | BRIATUX-THA2 - SRF | VILF TSV IR - Al S RT LY = SHBK
Lt Ua—=3>
3 | IOEs%Ast ’?? LNV FIAUZRABIUE="Y | BH #E
JVEE
4 | EEHRAST RSB SiiRBIN > HiliD T #37 =H Ea]
5 |I—IXRIALIIL - v/ %S | ASML products for 200mm market =H
1t
6 | A—X - IA00O0F7vIO%RStt Industry first Wafer cleaner, GREEN WA IR
TRACK
7 | D3 AEHSRAST — B ENREBD BN B HEX
8 | ZILT v oBRait FILTYODIRES S MEMS YU1—3 | 1A R
3> ~EEB KRB S X7 LADTHBIT
9 | 2FRIT7A>2FT /A REREE | MEMSAT—-F v I S/)\wH5—FT
/MEMS b—4JLVYUa1—23>H—EX
10 | SPP 7./ 0> —Xt%A St SPP 72/ O>—X®M MEMS &i&akiE3 =¥ 5508
oo
11 | %kR&1t 7 RN X >4/ 0O>— | Total MEMS Solution @Mz MEMS B | FEiH E—
ety —)L IntelliSuite D& MEMS
TOVR/FTINA R/ AT LEERTRT
12 | Nextron Corporation Why Micro Probe System? Soyeon
Kim
18-Apr | 12:00- | 1 | BEH~roO7 /)1 ARt HAEHBAI07 /A ADAY— hz>> | Ot 1317
13:00 OED 1 —)LEREH RN
2 | &RXasts1I1>7o00> B> o>Twv FOMEMS )\ X | &H &
DA
3 [PIXR-5vs5-X IXR-E—- | MEMSF/)\AROAEEERIAEREEZERER | HORE
I— I DTV —MDIHBIT
4 | PRIN\ZXR w20 J77JU | AMEC Corporate Introduction & Primo | KH Koh
—23> IOAvITAT N > | TSV® Etch for MEMS Applications
D (I—AwvD)
5 | HASHT R/ TR B IoT LoHEITRERTX N ITLAEE | K A&
6 KAET YU > OGRSt Egﬁéﬂ’ﬂfdﬁ CAEYW— )L TH#H< MEMS %5t | =F 4L
7 | SRS T ATV D ﬁiﬁ%ﬁ‘ijwbj—-‘yﬁ H—EXQEHERE | KH B
A
8 | /v okiatt FRY——HE MEMS X&REtZ>HU—H | Ak KX
J\>>RZ— T[Porter] DTN
9 | #%xX&*t D-process D-process St#87T EHEEEES
10 | SB—EE %St E—XE Rt Al IREH =R B—
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MEF 2024 Exhibitor Flash Presentation

Date Session | # | Affiliation Presentation Title Presenter
Time
17-Apr | 10:40- | 1 Toray Industries Packaging Materials for MEMS Takenori Fujiwara
11:40 2 | Kyodo International Company Introduction Kenichi Yonamine
3 | TDC super precision lapping/polishing Chisato Maeda
service
4 ROHM ROHM Group Technology Synergies Takashi Naiki
Enable Innovative Products
5 BMF Japan Introduction to PuSL, an Ultra High Akio Tamura
Resolution 3D Printing Technology
6 | tok Introduction to EB Resist Tsuyoshi Kuroswa
7 | DISCO Latest Laser Process for MEMS Koichi Shigematsu
8 | KOKEN Introduction of Open Clean Air Shunsuke Nozaki
System KOACH
9 | SUMITOMO PRECISION | Support of your MEMS business Yasuaki Inoue
PRODUCTS development by MEMS Infinity
10 | Heidelberg Instruments | Heidelberg Instruments Mikrotechnik | Hiroki Nanjo
GmbH Company Guide
17-Apr | 14:35- | 1 Polytec Japan Non Contact Visualization of dynamic | Francois Bouteille
15:50 response of Si capped MEMS and
Optical surface topography analysis
2 | Cadence design Multiphysics and AI System Analysis Takahiro
Systems, Japan Solution Midorikawa
3 | SAKAGUCHI ELECTRIC Atomic-Antialiasing Annealing Kengo Hamada
HEATERS Minimal Fab Tool
4 | Yokogawa Electric Introduction to Yokogawa's Si Takashi Yoshida
Corporation resonant sensor technologies
5 | ASML Japan ASML products for 200mm market Yuji Takai
6 | SUSS MicroTec Industry first Wafer cleaner, GREEN Reo Okamoto
TRACK
7 USHIO INC. Introduction of Full Projection Mask Keita Karigane
Aligner
8 | ALTECH MEMS solution proposal from ALTECH | Yoshinori
- Micro-fabrication & Particle Matsuura
Inspection system
9 | Citizen Finedevice MEMSsAT - Total Solution Service for Kazuhiro Toriumi
MEMS from Chip to Package
10 | SPP Technologies MEMS Manufacturing Equipment of Hideaki Miyoshi
SPP Technologies
11 | ADVANCED Introduction of the newest MEMS Ryuichi Hirade
TECHNOLOGIES process/device/system analysis
technology of IntelliSuite, an
integrated design tool for Total MEMS
Solution.
12 | Nextron Why Micro Probe System? Soyeon Kim
18-Apr | 12:00- |1 Nisshinbo Micro Devices | Smart sensing module design Hiroyuki Kuchiji
13:00 technologies of Nisshinbo Micro
Devices
2 | SIDTechnology Super Inkjet applications to MEMS Kazuhiro Murata
devices
3 | SAES Getters Getters and their essential role in Akinobu Iguchi
assuring performance and long-term
reliability of MEMS Devices
4 | Advanced Micro- AMEC Corporate Introduction & KH Koh

Fabrication Equipment
Inc (AMEC)

Primo TSV® Etch for MEMS
Applications
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18-Apr

12:00-
13:00

5 ADVANTEST Next-generation test system concept | Mitsuo Matsumoto
for IoT sensor

6 | ZUKEN Modelinx Shaping the Future of MEMS Design Takahiro Miura
with Intuitive CAE Tools

7 Philtech Philtech Inc. Sevices & Products NAO TAKEDA
Introduction

8 INNOTECH Introduction of "Porter", a tester- Takehiro
integrated handler for MEMS Ishimatsu
barometric pressure sensors

9 | D-process D - process Introduction Mariko Nakagawa

10 | DAIICHI JITSUGYO DIK Al Inspector Yoshimura

Masakazu
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MEF 2024 Speakers

Thursday, April 18, 2024

09:10-09:50

Keynote speech:

Semiconductor Strategy in Japan

Dr. Takeshi Kobayashi

Planning Officer, IT Industry Division

Ministry of Economy, Trade and Industry (METI), Japan
R ¢ PEARIRICOWT

PEERERERXR CEE

IR RIS

<CVv>

Takeshi Kobayashi received the Ph.D. degree at the University of Tokyo in 2002. He joined
National Institute of Advanced Industrial Science and Technology (AIST) in 2002. From
2015 to 2022, he was team leader of MEMS and sensors research team. From 2023, He has
moved to Ministry of Economy, Trade and Industry and is working as planning officer of IT
industry division.
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MEF 2024 Speakers

Wednesday, April 17, 2024

09:50-:10:15

Invited Speech:

Trends, promising applications and ecosystem polarization
- a status of the MEMS Industry

Mr. Jerome Mouly

Deputy Director, More than Moore Business Line

YOLE GROUP, France

<Abstract>

Massive transformation in the automotive end-market related to the electrification of cars,
or autonomous driving, along with mega-trends of the industry 4.0 are expected to support
the growth of the MEMS industry, offsetting the relative stagnation of the consumer
market. This should lead to new market opportunities for MEMS micromirrors,
microphones, microbolometers or allow shifting to new applications for more conventional
devices like Pressure sensors. Fluctuation in the demand along with economic disturbances
are showing a polarization of the ecosystem, leading to heterogeneous innovation
processes.

The presentation will show a status of the MEMS industry and the key trends of the next 5
years. It will also highlight the evolution of the MEMS ecosystem in the current global
economic context.

Yole is delighted to be invited to the MEMS Engineer Forum to present the 20th edition of
our best-seller report “Status of the MEMS Industry”.

<CV>

Jérome Mouly is Deputy Director, More than Moore Business Line at Yole Group.

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

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

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

Jérome is regularly involved in international conferences, with presentations and keynotes.
Jéréme Mouly earned a Master of Physics degree from the University of Lyon (FR).
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MEF 2024 Speakers

Wednesday, April 17, 2024

10:15-10:40

Invited Speech:

The challenge of innovation driven by sustainability:
ST vision on piezo MEMS

Dr. Carlo Luigi Prelini

MEMs Technology Development

STMicroelectronics s.r.l. Italy

<Abstract>

STMicroelectronics is a global semiconductor company offering the widest range of MEMS
products within the full spectrum of applications. This success is driven by the combination
of micromachining expertise and creativity, innovation in products and applications, high-
volume manufacturing capability and collaboration with strategic partners.

Today the rising demand for technology centers on the desire to improve our interactions
with the world around us, adding more devices that help humans in daily life. Following this
trend, a newly arisen awareness has moved the industry to reduce its impact on the
environment and to ensure a respectful coexistence of humanity and earth.

ST’'s experience and vision in piezo MEMS are presented here with a focus on the
commitment to continuing to pave the way for a sustainable future.

<CV>

Carlo Prelini received his Msc degree in Materials Engineering at Politecnico di Milano in
2005. He joined STMicrolectronics in 2006, first working on Embedded Non volatile
memories (Flash and Phase Change) as process integration engineer. In 2014, Carlo moved
to the MEMS R&D team to cover a position of technolgy development engineer. His
experience is mainly focused in the development of piezoelectrically actuated MEMS
devices, for diverse applications (inkjet printer, loudspeaker, micro-mirror for AR
employment and PMUTs). During the last 10 years he led several product development
projects, from the concept to the industrialization phase, collaborating with both
international research centers and final customers. He is co-author of 16 patents and
several scientific publications.

28



MEF 2024 Speakers

Wednesday, April 17, 2024

13:20-13:45

Invited Speech:

Building MEMS development and volume capability at Silex
Mr. Magnus Rimskog

Sales Director

Silex Microsystems AB, USA

<Abstract>

MEMS application is the fastest growth segment in semiconductor industry over the last 5
years. Silex operates a Pure Play MEMS foundry model with customers across the Globe
and manufacturing facilities both in Beijing, China and Stockholm, Sweden. For the past
four years, Silex have been ranked as the leading player in MEMS foundry.

With complicated world-wide supply chain and increasing competition in the industry, there
has been a mandate to duplicate capabilities across the fabs to expand Silex customer base
and further strengthen capability and leadership position in both development and volume
capability.

This talk will cover how Silex has adapted to the new industrial challenges by adding
development competences to the Beijing facility while at the same time aggressively
expanding volume production capacity in the Stockholm, Sweden facility.

<CV>

Magnus Rimskog has worked with the development of technology in both an engineering
and a business capacity for 27 years. The last 20 of which have been at Silex
Microsystems. He holds an M.Sc. in physics from The Lund Institute of Technology.
Originally, he specialized in Optics, but then switched over to the MEMS industry. In his
current position, Magnus has overseen a variety of different products from their concept
through to volume manufacturing. He has also seen Silex’ Swedish facility grow from 20 to
around 400 employees. He is passionate about the development of new technology, and
especially about how these technologies help improve people’s quality of life. He was
inducted into the SEMI MEMS & Sensors Industry Group’s Hall of Fame in 2014.
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MEF 2024 Speakers

Wednesday, April 17, 2024

13:45-14:10

Invited Speech:

Overview of recent technological progress in MEMS at CEA-Leti
Pierre-Damien Berger

MEMS Business Development Manager

CEA-Leti, France

<Abstract>

Our institute is a pioneer in the field of physical measurement, using surface MEMS
technologies to create integrated inertial sensors and to process the associated data. CEA-
Leti offers a new platform (M&NEMS) that makes it possible to create several types of
sensors on the same chip and expertly utilizes the latest multimodal data fusion solutions
from coding the algorithm to integrating it into a hardware and software solution.

On top of it, CEA LETI offers many other opportunities like optomecanics components,
acoustics components and ultrasound transducers. CEA LETI deals also with the materials,
both at the development phase or at the integration one, like the KNN for MEMS actuators I
order to answer to the lead issue / PZT replacement.

<CV>
CEA LETI is a leading MEMS R&D lab working for industry, with more than 150 people
working on this topic — world’s largest MEMS R&D institute.

Pierre-Damien was previously the MinaSmart (Euroepan Digital Innovation Hub) director at
Minalogic. He worked before as CPS European projects manager, Head of Smart Devices
Program, Industrial Partnership Manager and VP Business Development & Communication
at CEA-Leti.

With more than 20 years of experience, 10 years in industry, 15 years in R&D serving
industry, his experience has allowed him to master the right balance between business and
innovation - Understand and listen to needs, identify and select innovative solutions,
enhance the functions that meet expectations, communicate to radiate.

30



MEF 2024 Speakers

Wednesday, April 17, 2024

14:10-14:35

Invited Speech:

Customization for all:

The strategic role of High-Mix, Low-Volume MEMS Foundries
Ms. Jessica Gomez

Founder & CEO

Rogue Valley Microdevices, Inc.

<Abstract>

In recent years, the MEMS industry has witnessed significant growth, playing a pivotal role
in innovation in the automotive, biomedical, industrial, and agricultural industries, along
with many others. However, manufacturing MEMS devices has never been an easy game.
While the semiconductor industry has benefitted from standardized process flows that
reduce manufacturing costs and speed design-to-delivery, the MEMS industry continues to
rely on process customization for each new device that goes to market.

In this session, Jessica will provide insight into the latest MEMS technology and business
trends, along with providing an inside view of Rogue Valley Microdevices’ technical
capabilities, how the company strategically works with customers as a manufacturing
partner, and how they built diversity into the business. Jessica views High-Mix MEMS
foundries as an important part of the broader ecosystem of innovation, and she will share
how Rogue Valley Microdevices will continue to prioritize support for a wide variety of MEMS
technology as the company expands into their second facility.

<CV>

As founder and CEO of Rogue Valley Microdevices, Jessica Gomez has created a world-class
precision MEMS foundry in the heart of Southern Oregon. Integral to her role as CEO, Ms.
Gomez practices a business philosophy of offering best-in-class process technology and
R&D expertise to customers, to help them achieve the highest quality and reliability in their
products. In 2018, Ms. Gomez was selected for the prestigious SEMI Board of Industry
Leaders and is serves on MEMS and Sensors Industry Group Governing Council the SEMI
also recognized her in its first Spotlight on SEMI Women, which honors accomplished
women in the global microelectronics industry. Prior to founding Rogue Valley Microdevices
in 2003, Ms. Gomez honed her experience in semiconductor processing and production
management through positions at Standard Microsystems Corporation, Integrated
Micromachines and Xponent Photonics.

Community involvement:

She was appointed by the Governor of Oregon to serve on the Oregon Health Policy Board
and the Oregon Business Development Commission. She has extensive experience in
higher education policy and recently completed her term on the Oregon Institute of
Technology Board of Trustees where she served as the board chair. Jessica is also married
and is the mother of two beautiful daughters.
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MEF 2024 Speakers

Wednesday, April 17, 2024

16:20-17:00

Keynote Speech:

A brief History and Future Outlook of Bosch Inertial-Sensors
for Automotive and Consumer Applications

Dr. Georg Bischopink

Mobility Electronics, VP, Product Area External Business for

Automotive Sensors (ME-SE/PAE) .
Robert Bosch GmbH, Germany Facearp

<Abstract>

The lecture gives a historical overview of the different generations and a future outlook of
inertial sensors at Bosch for automotive and consumer applications.

The focus of the history and future development will be:

- Technology MEMS

- ASIC design and technology
- Packaging

- Specification, performance

<Cv>

Education :

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

1988-1992 Ph.D. in Semiconductor Phytiscs: 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, Bosch MEMS-Production

2008-2012 Director, Bosch Corporate Research Microsystem-Technology

2012-2019 Vice President, Bosch Engineering Sensors for External Customers

2019-today Vice President Engineering Packaging and Product Area Sensors Automotive
(external business Automotive Sensors)
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Wednesday, April 17, 2024

17:00-17:25

Invited speech:

RF filter technology that enables mobile evolution
Dr. Hidekazu Nakanishi

Director, BAW Development

Skyworks Filter Solutions Japan Co.
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<Abstract>

The talk will trace the evolution of BAW and SAW technologies in RF filters, highlighting
significant advancements in both design and manufacturing processes over the years. This
journey will encompass the early developments, showcasing how these technologies have
matured from their initial stages to become pivotal components in modern communication
systems. The discussion will delve into key milestones, breakthroughs, and innovative
techniques that have shaped the landscape of RF filters. Additionally, the talk will address
the impact of these technological advancements on industries and applications relying on
RF communication.

<CV>

Hidekazu Nakanishi was born in Osaka, Japan, in 1974. He received B.S. and M.S. degrees
in electrical and electronic engineering from Ritsumeikan University, Shiga, Japan, in 1998
and 2000, respectively. He received Ph.D. degree in electrical and electronic engineering
from Chiba University, Chiba, Japan in 2012. He joined Matsushita Electric Industrial Co.,
Ltd., Osaka, Japan., in 2000. He worked for Panasonic Electronic Devices Co., Ltd., from
2000 to 2015. He worked for Skyworks solutions, Inc., from 2015. He has been involved in
research and development of SAW/BAW devices for mobile communication applications. He
is currently a Technical Director of BAW Development Department.
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Wednesday, April 17, 2024

17:25-17:50

Invited speech:

Advancements in Automotive high performance 3-axis Gyro
MEMS: Technological Breakthroughs

Mr. Yoshitaka Kato

Sr. Manager, Functional Devices Division
Murata Manufacturing Co., Ltd.
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<Abstract>

Our presentation introduces the latest development in automotive 3-axis gyro MEMS,
highlighting its technical features and providing a historical background on how we
achieved this milestone after many years of dedicated research and development in MEMS
inertial sensors.

<CV>

Yoshitaka Kato, a graduate of Chiba University with a master’s degree in science, has been
a member of Murata Manufacturing Co., Ltd for over 20 years, specializing in inertial MEMS
sensor product development.

During his time at Murata Electronics Oy in Finland from 2012 to 2017, Yoshitaka served as
a gyro-MEMS design engineer and played a key role in the development of inertial MEMS
sensors for automotive applications.
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Wednesday, April 17, 2024

17:50-18:15

Invited speech:

Commercialization of high-performance micro birdbath resonator
gyroscope (BRG)

Dr. Jae Yoong Cho

President and CEO

Enertia Microsystems Inc.

<Abstract>

I co-founded Enertia Microsystems Inc. (EMI) to commercialize a novel high-performance
low-cost Micro Electromechanical Systems (MEMS) gyroscope called the birdbath resonator
gyroscope (BRG). The BRG is the world’s first fused silica vibratory MEMS gyroscope. The
BRG has a potential to achieve 1,000-10,000 times higher performance than current
commercial-grade MEMS gyroscopes at a similar cost. Fused silica is an excellent material
due to its high mechanical quality factor (Q) (fused silica can achieve 10-100 times higher
Q than silicon). The BRG is fabricated using a novel micro three-dimensional fused-silica
reflow-molding process at a very high temperature (> 1500 [JC). The BRG prototypes
(BRG-5 and BRG-10) have achieved accuracy and resolution that are among the best from
MEMS gyroscopes reported to date. The BRG is believed to make strong commercial
impacts in existing and future automotive, robotic, consumer electronics, and aerospace
applications requiring low-cost, low-power, and precise position sensing such as navigation
in areas with no GPS signals.

<CV>

Jae Yoong Cho is the CEO and President of EMI. He was born in Osaka in 1981. He grew
up in Japan and Korea before he moved to the United States. He received a Ph.D. degree
in Electrical Engineering from the University of Michigan (Ann Arbor, USA) in Electrical
Engineering in 2012. He was a postdoctoral research fellow (2012-2015) and an assistant
research scientist (2015-2021) at the University of Michigan. His research focus was on
the design, fabrication, and control of high-performance MEMS gyroscopes. In his
research career, designed and fabricated several silicon and fused-silica MEMS gyroscopes
including the BRG. He co-founded EMI in 2017. He was on the technical program
committee of the IEEE Transducers Conference in 2021 and the IEEE Inertial Conference in
2018, 2022, and 2023.
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Thursday, April 18, 2024

08:50-09:15

IEEE Robert Bosch Award commemorative speech:
Development and Commercialization of Deep Reactive Ion
Etching (DRIE) Technology to contribute to further growth of
MEMS

Mr. Susumu Kaminaga

Representative Director & Chief Executive

SK Global Advisers Co., Ltd., Japan

MEMS OELRL5BRBIZHFET 5V aHED Hit (DRIE) DOPBA% L EE//EXE(
SKZr—rUvT AL F— RSt

RE B

K B

<Abstract>

Deep Reactive Ion Etching (DRIE) Technology has been developed and commercialized
based on Robert Bosch invented Bosch Process and contributed to the remarkable growth
of MEMS. Especially, smart phones and Internet of Things (IoT) have emerged thanks to
evolution of MEMS. It has been said in the MEMS society that those applications could not
be made available without the development and commercialization of DRIE technology. The
speaker has taken initiative of the development and commercialization of the DRIE
technology in the past 30 years. He is the recipient of the 2024 IEEE EDS Robert Bosch
Micro and Nano Electro Mechanical Systems Award and his talk will summarize history of
development and commercialization of the DRIE technology as well as strategy and tactics
he has always kept in his mind and executed.

<CV>

Susumu Kaminaga studied mechanical engineering at the University of Tokyo before joining
Sumitomo Precision Products (SPP), Japan in 1969. He was president of the company from
2004 until June 2012. He established SK Global Advisers Co., Ltd. to provide advice and
consultancy from the viewpoint of technological development and strategic management.
He lived in Germany for six years in 1980s and in UK for five years in 1990s. Through his
career with technological background in the industry, he made a lot of achievements for
MEMS, especially, R&D and commercialization of Deep Reactive Ion Etching (DRIE)
Technology based on Robert Bosch invented Bosch Process. Initially, he ran Surface
Technology Systems (STS) in U.K. to take initiative of the R&D and commercialization of
the technology under collaboration with Robert Bosch. He founded SPTS Technologies and
SPP Technologies (SPT) as SPP’s affiliated companies to focus on further development and
commercialization of MEMS technologies. His given hundreds of speeches inspired
researchers, engineers and managers to develop MEMS technology in the world of IoT and
smart societies. He was a member of External Advisory Board of the Mechanical
Engineering Department at the University of California, Berkeley and is also members of
various society of professional engineers.
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Thursday, April 18, 2024

09:15-09:55

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

Dr. Kurt Petersen

Silicon Valley Band of Angels, USA

<Abstract>
Each of today’s engineering marvels, such as airplanes, cars, computers, cell phones,
skyscrapers, cruise ships, and the ISS, which many of us take for granted, are only made
possible by many, many layers of almost unbelievably complicated technologies. Every
year, each one of these technologies (metal-working, plastics, electronics, packaging,
automation, assembly, sensors, software, etc) is slightly improved to perform better, to
become more reliable, to get smaller, or to get cheaper. Nowhere, of course, has this been
more evident than for integrated circuits, which has followed Moore’s law (the number of
transistors on a chip will double every two years with minimal rise in cost) for over 50
years. MEMS, a subset of integrated circuit technology, has not only improved in
performance, size, reliability, and cost, over the years, but also, amazingly, in functionality.
Almost every 2 years, a new MEMS product hits the market with a completely new and
different functionality than previous devices. From pressure devices (1970’s and 1980’s),
to ink jet nozzles (1990’s), to accelerometers (1990’s), to digital mirror displays (1990’s),
to microphones (2000's), to FBAR filters (2000’s), to gyroscopes (2000’s), to oscillators
(2010's), to speakers (2010's), to ultrasonic imagers (2020's), to mention just a few.
Visionaries and entrepreneurs and academic researchers have pioneered the invention,
development, and commercialization of these revolutionary products. This talk will focus
on the continuous introduction of new MEMS products and functionalities over the years,
the visionary MEMS pioneers who made this possible, and what this portends 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. 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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MEF 15" Anniversary Panel Discussion

Thursday, April 18, 2024

10:00-12:00

"The Past, Present, and Future of MEMS Technology"
Moderator: Mr. Susumu Kaminaga

Representative Director & Chief Executive

SK Global Advisers Co., Ltd., Japan
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Panelists:
Dr. Kurt Petersen
Silicon Valley Band of Angels, USA

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

Dr. Georg Bischopink

Mobility Electronics, VP, Product Area External Business for
Automotive Sensors (ME-SE/PAE)

Robert Bosch GmbH, Germany

Dr. Masayoshi Esashi
CTO
MEMS CORE Co. Ltd., Japan

Dr. Hiroki Kuwano
Senior Research Fellow, Professor Emeritus,
Tohoku University, Japan
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Dr. Masayoshi Esashi
CTO
MEMS CORE Co. Ltd., Japan
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<CV>

Masayoshi Esashi received B.E. and Dr.E. degrees in electronic engineering from Tohoku
University, Japan, in 1971 and 1976, respectively. He served as a research associate from
1976, an associate professor from 1981 and professor at Tohoku University from 1990 until
2019. Since 2019 he has been a senior research at Micro System Integration Center in
Tohoku University and CTO at MEMS CORE Co. Ltd. His research interests are in MEMS and
sensors.

He was awarded Purple Ribbon Award (2006), IEEE Andrew S. Grove Award (2015) etc.
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Dr. Hiroki Kuwano

Senior Research Fellow, Professor Emeritus
Tohoku University, Japan
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<Cv>

Hiroki Kuwano received the B.Eng. and M.Eng. degrees in mechanical engineering and the
Ph.D. degree in electrical engineering from Tohoku University, Sendai, Japan, in 1975,
1977, and 1990, respectively.

He was a Member of the Electrical Communication Laboratories, Nippon Telephone and
Telegraph Public Corporation (NTT) for 26 years. He was a visiting scholar at Cornell
University in 1988. Since 2003, he has been a Professor at Tohoku University. He has 45
years of experience in research and development and has authored or coauthored over 120
technical papers and books in the fields of MEMS and particle beam processing such as
focused ion beams and neutral beams. His interests are SAW sensors, energy harvesters,
sensor networks, and multi micro-machined focused ion beam systems particularly for cost
effective safety and medical applications.
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MEF 2024 Speakers

Thursday, April 18, 2024

15:10-15:50

Keynote speech:

From CMOS to MEMS

Prof. Weileun Fang

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

<Abstract>

Taiwan has a complete semiconductor eco-system. It's cost-effective to leverage such huge
semiconductor resources to promote MEMS technologies. This talk will share the experience
of the Taiwanese semiconductor industry extended from CMOS to MEMS technologies. First,
the pros and cons of the CMOS-MEMS sensors will be presented. The inertia and
environment sensors are used as the examples. Moreover, the vertical integration process
technology for MEMS and CMOS established in the foundry will be discussed. This
technology shows a promising solution for MEMS sensors. Recently, the semiconductor
foundries are also willing to develop process technologies for new functional materials. This
would be a milestone to accelerate the progress of MEMS transducers. In conclusions, it's
my pleasure to see the Taiwanese semiconductor industry has extended their huge
resources from CMOS to MEMS.

<CV>

Prof. Fang has been working in the MEMS field for more than 20 years. He received his
Ph.D. degree from Carnegie Mellon University (Pittsburgh, PA) in 1995. He joined the
National Tsing Hua University (Taiwan) in 1996, where he is now a Chair Professor. He
became the IEEE Fellow in 2015 to recognize his contribution in MEMS area. Prof. Fang has
published ~500 refereed papers and granted ~120 patents. He is now the Chief Editor of
JMM, the Board Member of IEEE TDMR and Sensors and Materials, and the Associate Editor
of IEEE Sensors J. He served as the General Chair or Program Chair for many important
international conferences: the World Micromachine Summit 2012, IEEE Sensors 2012, and
Transducers 2017. He also served as the chair of International Steering Committee of
Transducers during 2017-2019. Moreover, he served as the Technical Program committee of
IEEE MEMS and Transducers for many years. So far more than 50 PhD and 70 Master
students have graduated from Prof. Fang’s group. Most of them are working in the MEMS
and micro sensors related companies. Thus, Prof. Fang has close relation with MEMS
industries, and is now the Vice Chair of MEMS and Sensors Committee of SEMI Taiwan.
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MEF 2024 Speakers

Thursday, April 18, 2024
15:50-16:15

Invited Speech:

Advanced Silicon Wafers for Optimized MEMS and RF MEMS
Device Performance

Dr. Akiko Gadda

Customer Tech. Support Manager
Okmetic
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<Abstract>

In response to the semiconductor market demands, OKMETIC as a silicon wafer supplier is
strategically aligning its efforts to produce value-added wafers that not only meet cost
targets but also exceed quality benchmarks. This presentation aims to provide a
comprehensive overview of our latest capabilities, with a specific focus on Bonded Silicon-
On-Insulator (BSOI) and Cavity SOI (C-SOI®) wafers designed for MEMS sensors,
microstructures, and systems. As supplemental information, our substrate for the RF MEMS
device application will be introduced. In the RF substrate market, a clear trend indicates a
demand for wafers with very high resistivity with trap-rich layers. Our engineered Ultra
High Resistivity wafers fulfill such criteria and have demonstrated improved performance.

Empirically, we recognize the importance of Total Cost of Ownership (TCO) and time to the
MEMS market. We are actively collaborating with device manufacturers to develop
substrates optimized for both device specifications and seamless processes, ensuring a
smooth transition to future volume manufacturing scenarios.

<CV>

Dr. Akiko Gadda is Customer Support Manager at Okmetic. She is responsible for technical
customer support in Europe and Japan. With over ten years of experience in the field of
semiconductor device fabrication and an additional decade of relative experience in related
fields, she possesses strong expertise in understanding the needs of MEMS manufacturers
and optimizing wafer solutions. In addition to her role at Okmetic, Dr. Gadda is an Adjunct
Researcher at the Helsinki Institute of Physics, University of Helsinki. She specializes in
semiconductor radiation detection and processing, having published international research
papers and contributed to the integration of Si detector modules for the CERN LHC
experiment.
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Thursday, April 18, 2024

16:15-16:40

Invited Speech:

Ultrathick Low-Stress LPCVD Poly-Si Film for MEMS
Application

Mr. Hideharu Itatani

Manager Process Development Department I
Process Development Division
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<Abstract>

25 um thick poly-Si with low stress and low stress gradient was realized using a LPCVD
processing. The stress is only -6.5 MPa and the stress gradient is almost negligible, -0.65
MPa/um. Such low stress characteristic has been enabled by “inhibition layer inserted
structure” (ILIS). This poly-Si will contribute to improved performance as a new structural
material for MEMS.

<CV>

Hideharu Itatani received the B.S. and M.S. degree in chemical engineering from Kanazawa
University, Ishikawa .

In 1991, he joined KOKUSAI ELECTRIC CORPORATION, where he engaged in research of
high-k dielectrics films and metal films for DRAM capacitors.

Since 2019 he has been developing CVD process and mass production equipment for
MEMS.
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Thursday, April 18, 2024

16:45-17:10

Invited Speech:

Metasurface optics for 3D sensing and beyond
Dr. Pawel Latawiec

Chief Technology Officer

Metalenz, USA

<Abstract>

Consumer electronics have shaped the landscape of high-volume optical devices,
particularly with the proliferation of advanced use cases via mobile phones. We discuss
applications of meta-optics to 3D sensing and related application areas, highlighting their
unique implications on optical system design.

<CV>

Pawel Latawiec is the CTO at Metalenz, where he leads metasurface design and engineering
efforts. He holds a B.S. in Physics from the California Institute of Technology and a PhD in
Applied Physics from Harvard University. Currently, his team is focused on constructing
novel architectures for metasurface imaging and illumination and developing computational
techniques for scalable objective-first design and fabrication.
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MEF 2024 Speakers

Thursday, April 18, 2024
17:10-17:35

Invited Speech:

Quantum Technology at Infleqtion
Dr. William Clark

VP of Quantum Development
Infleqtion, USA

<Abstract>

Dr. Clark will provide an overview of Inflegtion, talk about their broad spectrum of quantum
technologies under development, and share near-term product offerings in optical atomic
clocks and quantum RF sensors.

<CV>

Dr. William Clark is Vice President of Quantum Development at Inflegtion, where he leads
the development of innovative quantum technologies. William is an accomplished industry
leader with over two decades of experience in business development, leadership, and
research development of cutting-edge communications and sensing systems. William holds
a Ph.D. in Atomic, Molecular and Optical (AMO) physics from the University of Colorado,
Boulder. William also serves as a Board Member at the University of Arizona (UA) Center for
Quantum Networking (CQN); and was Chairman of the Quantum Economic Development
Consortium (QED-C) Technical Advisory Committee (TAC) for Quantum Computing,
Communications, Security, and Sensing.
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Thursday, April 18, 2024

17:35-18:00

Invited Speech:

Development of Engineered Lipid Nanoparticles Using
Microfluidic Devices

Prof. Manabu Tokeshi

Professor, Division of Applied Chemistry, Faculty of Engineering
Hokkaido University, Japan
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<Abstract>

Nowadays, the production of lipid nanoparticles (LNPs) using microfluidic devices has
attracted much attention. Microfluidic devices provide many advantages for drug-loaded
LNP production, including precise LNP size controllability, high reproducibility, high-
throughput optimization of LNP formulation, and continuous LNP-production processes.
Various microfluidic devices have been developed and used to produce LNPs encapsulating
RNA, DNA, ribonucleoproteins (RNPs), drugs, and others. In fact, microfluidic devices are
also being used in the development of Onpattro®, which was approved by the FDA in 2018
as an RNA interference therapeutic drug. Recently, we developed a microfluidic device
named iLiINP® (invasive lipid nanoparticle production) device for LNP production based on
computational fluid dynamics and LNP formation mechanism. It enabled the LNP size tuning
at 10 nm intervals in the size range from 20 to 100 nm. Using this device, we have not only
developed pharmaceutical applications by producing LNPs encapsulating nucleic acids and
drugs, but also devices integrating the post-processing of LNP production and devices for
mass production. Moreover, very recently, we have found that iLiNP devices are also highly
suitable for the fabrication of functional (engineered) lipid nanoparticles such as artificial
exosomes and virus-like particles. In this lecture I will present these results.

<Cv>

Manabu Tokeshi is a Professor at the Division of Applied Chemistry at Hokkaido University.
He is also a Visiting Professor at Innovative Research Center for Preventive Medical
Engineering and Institute of Innovation for Future Society at Nagoya University. He served
an Editor of Sensors and Actuators B (Elsevier: 2013-2017) and serves an Associate Editor
of Lab on a Chip (RSC: 2018-). He received his PhD degree from Kyushu University in
1997. After a research fellow of the Japan Society of Promotion of Science at The
University of Tokyo, he worked at Kanagawa Academy of Science and Technology as a
research staff (1998-1999), a group subleader (1999-2003), and a group leader (2003-
2004). He also worked at the Institute of Microchemistry Technology Co. Ltd. as President
(2004-2005) and at Nagoya University as an Associate Professor (2005-2011). In 2011,
he visited Karolinska Institutet as a Visiting researcher and he joined the Hokkaido
University as a Professor. His research interests are in the development of micro- and
nano-systems for chemical, biochemical, and clinical applications.
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Short PR movie will be run during the break time at the main hall.
The order of movie projection is random.
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R-53 RUFY I )Rt Polytec Japan
R-44 O—A%KRAStt ROHM CO., LTD.
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R-51 IROEER ST SAKAGUCHI ELECTRIC HEATERS CO.,LTD.
R-11 “wRX=tSs 11702 SIJTechnology, Inc.
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ANNOUNCEMENT of Future MEF

The 16t

MEMS Engineer Forum (MEF) 2025

Wednesday, April 16, 2025
&

Thursday, April 17, 2025
at

KFC Hall, Ryogoku, Tokyo, Japan

FEH2025FE 48 16H (K) ~178H (K)
KFC/h=)l (ME) TEELLELLD !

Contact:

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

mef 2024@semiconportal.com

Tel: +81-3-6807-3970
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IC Process Innovation. Re-defined

Enabling. Productive. Cost-effective

Primo Etch Tool Portfolio

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

Prismo MOCVD Tool Portfolio

RN |

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

Advanced Micro-Fabrication Equipment Inc. China (AMEC)

WWWwW.amec-inc.com
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Total MEMS Solutions™
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ASML

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

I—IRXRILII - SvNNU%ERNEHt
www.asml.com




Advanced Packaging Technology

R&D and mass-production machines are available

Wafer Bonding Machine
Room Temperature Bonding |
(SAB), Direct bonding, |
Eutectic bonding, Adhesive -|'||l
bonding and Anodic al
bonding are available. ‘I ,
Everything of wafer bonding } |
is possible even 1000 degree "ﬁg
C temperature used. I

Flux-free Reflow System

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

Formic acid can remove oxidation
layer from metal surface.

Narrow pitch solder
connection

High density bump
reflow

@ AVUI‘I‘Ii INDUSTRY CO.,LTD.

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

| .
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Si-Si RT Bonding
¢ Measured by IR light

& Ayumi|

¥
T l
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No Void Bonding

Metal bonding

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

Cu-Cu bonding cut view

Cristal grows through bonding surface

Cu bonding strength

B Metal .
ase Vet

Cubump (OO O O

—

co— L Bchp |

34

Break at UBM, Bonding
surface is strong

Pealing test after bonding

MAIN OFFICE
FACTORY

TOKYQ OFFICE

T6710225 60 KAGUMACHI BESSHO HIMEJI HYOGO JAPAN
TEL 81-79-253-2771 FAX81-79-253-6179
71030027 3-13-11 NIHONBASHI CHUO-KU TOKYO JAPAN
TEL 81-3-3548-2610 FAX 81-3-3231-3460
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Energy Harvesters

Accelerometers

Microphones

Gyroscopes
MEMS comb capacitors® MEMS-+HlfE 1ICD
BRI LA RBLERET co-design 70—
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® Any su bstrates available (Silicon, Compound, Quartz, Glass or Others)

® Various bonding materials for each application
® Ambient control sealing

Bonding material examples
Titanium* Silicon* Aluminum Oxide*

Native Si-oxide layers

Synthetic quartz crystal wafer (SiO5)

T

* Courtesy of Shimatsu Laboratory, Tohoku University

Canon CANON ANELVA CORPORATION [=] E|'_

CANON ANELVA CORPORATION

Sales Promotion Div. Sales Promotion Dept.

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

https://anelva.canon/en/



CITIZEN
M EMSAT MEMS :and Assembly and Test

Total solution service for MEMS device from Chip to Package

) / Functional film
"?\ ‘V}\\ s R based on Optical devi

AR coat

Dissimilar material bonding

Ceramics PKG AuSn preform Glass lid Vacuum sealing PKG

Vacuum sealing technology using AuSn solder bonding
©No outgas, High temperature - mechanical strength, Che2r|1ical resisztance
Internal pressure of the PKG can be controlled at 10 “Pa ~ 10°KPa

100.0 - ub Applications
—_ _— AuSn \ .
£ o0 *x ke MEMS mirror
£ ; o / Inertial sensor
[ [ ]
7 [
g 10 0' . / IR sensor
= [ ] o -
E o3 . » Silicon photonics
= > Chiplet "
0.0 1 4
1700 1900 2100 2300 2500 [ R SN ot
el 12 g 12 e i 2 b
Thermal budget : i

CITIZEN FINEDEVICE

) Micro Devices Div. R&D manager Kazuhiro Toriumi
toriumi@citizen.co.jp +81-267-31-1123

CITIZEN MEMS
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Break the mold by advanced technology

nanotronics

REMAIIRBE TIREOLHACDEDEEE

Change the inspection system itself by advanced Al inspector

JAAMYY(ICEBR

Contribute to cost reduction

i T101-8222
@ E_%%ﬁﬁgﬁ .:ﬂ,?.-.-?-}?f'if-lxmf-s#iu]-‘*»' TEeE (@E/ KVFT 1)

DABCHI JITSUGYO CO.LTD.  7¢ 0363708500 Fax 03-6370-8601
https://www.djKk.co.jp Ochanomizu Sola City, 46 Kandasurugadai, Chiyoda—ku, Tokyo 101-8222, Japan
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Kiru-Kezuru-Migaku Technologies
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Total Solution Service

D-process Inc.

1-2-27 Ukima, Kita-ku,Tokyo, 115-0051, Japan
Tel:+81-3-5918-9907 , Fax:+81-3-5918-9908
info@d-process.jp
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Looking ahead,
going beyond expectations

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

. . . . * Proven process performance
create the clean production environment essential for manufacturing *Wide produst ling ups
semiconductors, solar cells, analytical instruments and general vacuum. - Hydrogen high efficiency pumping
EBARA has been accelerating technical progress in the advanced industry. «World wide overhaul network
EBARA Worldwide Locations
| Japan | USA | Germany | UK | France | lIreland | Israel | China | Korea | Taiwan | Singapore |

EBARA CORFORATION 11-1, Haneda Asahi-cho, Ohta-ku, Tokyo 144-8510, Japan Phone : 81-3-3743-6111 Fax : 81-3-5736-3100 www.ehara.co.jplenl




ELIONIX

Electron Beam Lithography System ECR lon Beam Spatter System

ELS-BODEN ELS-200ERP EIS 1500

Perfect for research and development! Compact but $108 mm Large
High Performance! diameter beam!

Resist Pattern

——— ey
SE_AYB_Acc: 200K _Mag: 20000 No.2304 No2621 500KV _tym 30000 __SEAsE

S TUN"I 2

[Att-a—)b—L] 71920063 RRE/\EFHTHEILETZ-7-6 EHEAE B—-EXE TEL.042-626-0611 FAX.042-626-6136
[3/779927L8Y9-] T192:0012 RRE/N\EFHEAE279 BEYR— TEL.042-692-0660 FAX.042-692-0690
[ B A S %P 7532-0011 RERIFRRME/NIXAERS4-11-27 FERE2E)L 1F TEL.06-6711-4570 FAX.06-6711-4571




www.EVGroup.com

SOLUTIONS FOR
MEMS PROCESSES

.‘\\\

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

Dy W VAV A o T VA TR

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

B Wafer bonding for 3D integration and wafer level packaging

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

GET IN TOUCH to discuss your manufacturing needs
www.EVGroup.com




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

FTIR engine C15511-01

m Compact: palm size

= Optical fiber input type

= High S/N

= Spectral response range:
1100 to 2500 nm

Compactness and high accuracy achieved with MEMS technology

Movable mirror Light pass

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

range of 1100 nm to 2500 nm. A Michelson \
optical interferometer and control circuit are
integrated into a palm-sized housing.
Generally FTIR features high resolution and Movable mimor

/ Trapezoid beam splitter

Q ﬁ Measurement target light

Comb electrodes

\Fixed section

Torsion bar

high-speed measure ment. We have made our el

FTIR engine more cpmpact while retain ing the M MEMS actuator

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

. ) . Fixed mirror — _ MEMS chip cally driven MEMS actuator. The mirror

Ing our unique MEMS teChnOlOgy and mOUntlng Dlsl.)persmn clompensatlon is moved up and down in parallel by
substrate (glass) applying voltage to comb electrodes.

technology to the optical interferometer.

| Related Product Diffuse reflection light source L16462-01

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

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

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

PHOTON IS OUR BUSINESS Telephone: (81)53-434-3311, Fax: (81)53-434-5184
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The power of direct writing

]
|

VPG* 1400 Scholar

-
Explore

VPG? NanoFrazor®

MLA 150

MPO 100 MLA 300

DWL 66°

Heidelberg Instruments KK
. : 1-18-2 Hakusan Midori-ku Yokohama 226-0006 Japan
heidelberg-instruments.com T481-45-938-5250 sales@himt.co,p
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ELECTRONICS
DESIGN SERVICE

INNOTECH CORPORATION

B ks
B 72bo 274
B s=Eenm

B Emmim

S[UE T YRIGDHET DT INAATAN\> RS Porter |

SN)—XTld. BEFROCELE(CZE}TIGU. FHFRABAOD
YEEMENSEE OB EFI THIBE T Y NIA— A

TOTANRIBZCHELTVEY,

/EB F'n‘ib\éu\btfﬁ'ﬁ\ ("h

@ ¢
! “w

) A=k 4=

1 J)TYIRTNESFTE
INNOTECH ~ FRRYU1—3 3> AED
CORPORATION TSE 25D

T222-8580

)| faETh BdEX ftEk 3-17-6
TEL :045-474-8824

e-mail : itc-porter@innotech.co.jp



KOKEN
SRR EMOR—IN—-9) - b %
LWOTEHESICTHERBURRE TR TEET

7];—7’“/7 )—=2RDF
F—7N3—F
’Q} . KOACH T 500-F

R Bk E 2 B+ T AL
TR ERAR R ERENTERELIZZEEHER A
F =T 7V—2 T AT A KOACH (a—F) BPIER S Bi 22 il e i i _EfRadIS02Z R1TY,
WSS 2 ST T AT L CTL AR 2R IRTEE T,

ot biﬁb ‘7536143%75“/%‘;‘1/ A
FILEF Tl B B2 P & iE i B M2 e L £ 97

F =T O THE HMLANTDHZITL THL IR A BMEBIOBIEEELIITATAET
PHDRNIEIZINTL ZIF U M REKFHE TE 5D THH L OHERH A BIL I T,

—_— - / N,
NN T CR— =2 = BT K
2V—2 — D IET TR, HEBBEWONLO EHA—/3—2)— (b TEET,
BEILTE., [fiDRVWIHIA IS ED TAR—Z22 G TEET,

TU=22) NS SE= e 1S T102-8459 HIHFHRERMER7EH

B % 35X & &t reLo035276)1931  FAX 03(3265)1976 KOAGH | *ﬁ*@




[MEMS]Rrototyping]Eoundry

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

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

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

Thin film membrane

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

Optical sensor element Thermocouple element Sensor with moth-eye structure
with moth-eye structure formation on plastic film mounted on elastic film
(under consideration)

KYODO INTERNATIONAL INC. Electronics Dept. Solution Provider

2-10-9 Miyazaki, Miyamae-ku, Kawasaki-shi, Kanagawa-ken, 216-0033, Japan KYODO

TEL : +81-044-852-7575 FAX : +81-044-854-1979 —= | INTERNATIONAL INC,
E-MAIL : denshi@kyodo-inc.co.jp www.kyodo-inc.co.jp




@ MEMS CORE

MEMS Foundry Service

“Turn ideas into products”
Realizing Using

< = Manufacturing
Ideas
(user’s) Develo Trial
Desian pment/ production,
'9 Proto- small-lot
type production

MEMS Core Co., Ltd. LE{ dass

core TeChnology External foundry
¢ Si DEEP RIE & Patterning

oom e - .. p‘1us
& 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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wEE TECHNOLOGIES

Mobility Innovative Research Institute for SEmiconductor Technologies
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Micro Probe System

Researcher-Centered Equipment

Micro Probe System, the trade name of NEXTRON Corporation, is a unique
instrument suitable for analyzing Electrical, Optical, and Dielectric

properties of materials.

v" Small Volume : 100cc

Vacuum Tight : 10E-3 mbar (rotary pump), 10E-6 mbar (turbo pump)
Environmental Control : Gas, Humidity, Temperature, Light Irradiation
Compatibility : RAMAN, XRD

Applications :

»  Gas sensor characterization

»  Rapid Microfluidic PCR (Polymerase Chain Reaction)

»  Photovoltaic cells’ and thermoelectric materials’ characterization

« Transistors, diodes, LED, ... Testing

«  Bulk and thin film materials’ thermal conductivity measurements (3-w Method)

«  Phase transition materials’ electrical/optical characterization (metal oxides,
Memristor,...)

*  Characterization of MEMS/NEMS mechanical and electro- mechanical
resonators(referenceclocks, mass sensors)

« Capacitive, resistive & resonant micro/nano sensors testing

YAaNEXTRON

MICRO PROBE SYSTEM
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Odor Sensor
o HMBREEEIILFEIY—IC&2EHAH IR
o BNt AFE I ZE TR o P
@ IcEWCEbEAEYY—DHXE T XDETEE E %225

* Multiple gas detection with unique sensing films and multi-sensor.
« Energy-saving with in-house designed AFE. nn
+ Customization of our sensor according to odor.

Application example : E&F® Chemical leak

Four types of photoresist ingredients
ethyl- sensitizer sensitizer butyl-

material - tate (A) (B)  acetate Resist4 /13. Resist1
Resist1 () () ,/"g .:"' OR
Resist2 O o - e e % o,
& e ol
Resist3 () () O ~ \\; .i«, - Vet
Resist4 o o o (?»’} Resist3  Resist2 ;3'
- = SRS = o,
sV S ERETRERMZERE I
Estimating chemicals leaked in a short time Linear Discriminant Analysis plots

loTHEI:REE T —

Humidity and Temperature Sensor for loT devices

0 MEKREBIE TEHREEREZRIR
® CDCHICICL P EREM - (KHEE
o NEAERINYF—D

. Realization of fast humidity response by unique humidity-
sensitive films.

* High stability and low power consumption with CDC.
(3¢ Capacitance to Digital Convertor)

« Small and thin package.

Application example

))) D

Energy harvest module loT board sensor

Fast humidity response

RELE. BEHEEADERSTNS loT T/N1 @I

For loT devices that require fast humidity response and low power consumption.

- : . RREHREEARRLIT 3 E 103 (NB AL Tgft:
AV Nisshinbo Micro Devices Inc. " oL 05 soan 22y FEERES
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Wet Processing.

% '~ Self-DOriving : : H
&-/’ S Resist Processing.
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N R L j , Come see
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2 solutions for:
= MEMS & Sensors.
5 SiC & GaN.

Bio & Medical
Devices.

Litho
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S | . . 'y * Edge handling
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+ Wafer Flip Station

+ Front & Backside
Treatment
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OKMETIC

-=

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

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

well as Power Device Wafers.

Okmetic’s headquarters is located in Finland,
where the majority of the company’s silicon
wafers is manufactured. Okmetic is currently
building a fab expansion that will more than
double production capacity. The expansion
will be in operation in 2025.

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

Growth methods Cz, MCz, A-MCz® ,.: :

Diameter 150, 200 mm

Crystal orientation <100>, <110>, <111>,
off-oriented

N type dopants arsenic, phosphorus,
red phosphorus

P type dopants boron

Resistivity <1 mOhm-cm up to over

10,000 Ohm-cm
Backside treatment etched, polyback, LTO,
polished

SOI | SSP | DSP | TSV | Patterned | RFSi® wafers -
High Resistivity line for RF | Power Wafer Line | GaN
Substrate wafers
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After Process (lon-Implanter)

Current [A]
R AR

Antenna Ratio: 100K
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Heat Beam Cylinder
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Si + 1w f MEMS @Tﬁﬂ"ﬁ\ S DIEEREEAL

Your solution is Polytec!

Optical surface topography analysis
S RERLRARAT

Topography and dynamics of MEMS and microsystems

g the versatile surface measurement systems from Polytec, you can complete your micro and nano technology tasks
ably, quickly and with a high level of precision. You can eject channel depths on your lab-on-a-chip, determine the step
eight on MEMS packaging, establish how flat pressure sensors are and analyze MEMS using surface parameters. Even
performing dynamic out-of-plane and in-plane measurements on RF filters to determine MHz resonance frequencies will be
a simple task for you now - thanks to Polytec’ s MSA Micro System Analyzer series.

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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SEMICONDUCTOR

Click here for ROHM's website

ROHM Co., Ltd. (opanese ) (_Englisn )




SAES Getters S.p.A.
Getter for vacuum-sealed packages

B/ —SE Sy —

happen, together

®m What is Getter?

.
®.,
L 1)

Leak .f"‘ ) = ;:'

v' Adsorbs moisture and other
active gases that remain or

. /’ _
. JEymeation . newly enter into package due
oo Y q_ . Contamlnatlon of to lea kage after sealing
. ’ device components or )
-8 package v Ensure long-term device

E. stability
Pseudo Leak

RO/ \Wr—SRIFRE TS BUEFRTZIBA T KD PEOMORICHEN A ZREL.
TIAAORRE 2RI DREH,

m Getter for vacuum-sealed packages

Sealing Process During device use
L|d
Getter
- C T
t t ‘ 211
Device
¥ Gas sorption during sealing process v Gas adsorption during device life time
¥ Shorten vacuum evacuation time v Ensure stable vacuum through device
v Improve vacuum level after sealing life time

HFIETOCARCHRAZIRET 2L T EEHFR IO ZiEHE0. HIFEROEZEEZINE,
TIAADFATHE, NEBCFRE - IKBIDHRAZIE LIS E T, REVEZEZHIIFTES,

Deposition Getter Film

PAGE Lid Getter film deposition PAGE Wafer
on Lids

v' Metal

v Ceramic
v Glass
v" Silicon

v Germanium

FE. T3V, H3A SV FIWRZOLED DI\ L(CERS W4V L\ kR
Dy RIEHTYA—T4) Lh R EUTZED

Getter film
| deposition on Wafer
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Super Inkjet Printer

Features

Smallest droplet
Droplet volume : 0.1 fL(femtoliter) - 10 pL

Wide range of viscosity
Viscosity range : 0.5 - 10,000 cps (non-heated)

Large variety of usable fluids

Super Inkjet (SIJ) technology is an advanced inkjet technology. It allows for ultra-
precision printing down to the submicrometer scale by producing ultra-microscopic
droplets which are 1/1000th of the volume of conventional inkjet droplets.

We have experience in using a wide range of functional fluids such as conductive ink,
insulating ink, resist ink, UV ink, solvent ink, protein materials, etc.

Patterning Example

Electronic circuit patterning

é,

———

200x 50.0p2m WD:14.8mm 10KV 2017/03/09

Resist coating by spray
Thickness=1um

S!J SlJTGChﬂOlOgyo Inc. +81-29-896-5110

SlJTechnology

. -
] .
I substrate via I

Microbump Multi-layer
Diameter=5 u m, (conductive layer, insulating
Height=20 u m layer)

-:U_/MZ
—

10 micron

75.00 50.00 25.00

Electrode formation
on micro elements

TEL L Enal |

Via filling with conductive ink

info@sijtechnology.com www_sijtechnology.com/en



SK Global’'Advisers

4 Company Information /| £ #1E

SK Global Advisers Co., Ltd. SKYO—NILT7RNAHF—XE1t
Representative Director & Chief Executive REmMEE M@k =

Susumu Kaminaga o 20124108108
Founded  10October2012  SKGA | smapz F10R

Business ~ _ e N
Consulting, Planning, Proposal-making TEICETIHE. RE. URBLUVEE
and Hands-on Work for E 33

-Business Management CEELE

-New Business Development -4 =n

-Mergers & Acquisitions (M&A) _fg ;iéﬁj“’; B (M&A)
~ A

-New Products Marketing . o .
-Business Promotion, Marketing, T RmEFOILRIRTT

Technology Assessment BEHE. AR, RiTEMAER

NG
4 Biography of Chief Executive / {3 & B

1995 Surface Technology Systems (STS), 1995 STSHWHE
Director )

2000 STS, Non-Executive Director 2000 STS#ts AR

2004 Sumitomo Precision Products (SPP), 2004 EREZTZHE
President N

2009 SPP Process Technology Systems (SPTS), | 2009 SPTS®=&
Chairman R

2011 SPP Technologies (SPT), Chairman 2011 SPT=R

k2012 SPT, Executive Senior Adviser 2012 SPTIHE%£254 T =FF7 K4 4j:—)

4 Positions of Chief Executive / 1t &= & h

JSME, Fellow BHA#ERES 7z0—
Technology and Management Professional Rt RE2RBE BRITEEL
(_Royal Aeronautical Society, Fellow FRAeS REEIMZEWHSE TTHA— FRAeS

[Susumu 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.




SPT Manufacturing System Products

CPX Predeus

Specialized MEMS silicon deep reactive
ion etching system based on the Bosch
process, featuring unique technology.
Hardware modules and process software
are designed to maximize accumulated
process knowledge.

DPX Capella

At a low temperature of 100 degrees, our
system facilitates high-quality film
deposition (SiO,, SiN) comparable to that
achieved at 300 degrees using
conventional system. This capability allows
deposition on heat-sensitive materials.

N\ J

VPX Sirius

Etching a range of materials including
hard-to-etch materials make it suitable for
various applications, including optical
MEMS devices, high-frequency devices,
filter materials, and power devices.

This versatility is valuable in the rapidly
evolving fields where using various

Kmaterials. )

é )

VPX Vetelgeuse

Isotropic dry HF vapor etching system for
silicon oxide film. Dry process make enable
stiction-free microfabrication in batch
process. Its features include high
selectivity for SiO, to metal and SiO, to
silicon. Easy maintenance without liquid

\waste disposal. D

-
§P T SPP Technologies Co., Ltd.




MEMS CO

We provide consistent support from the concept study and %
concept design stage to prototyping and mass production. [

CONTACT US E-mail: mems-infinity@spp.co.jp

SUMITOMO PRECISION PRODUCTS CQ., LTD.
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ATECHNOALPHA ‘ SPEA

LEADER IN SEMICONDUCTOR
TEST & AUTOMATION

MEMS TESTING

COMPLETE TEST & CALIBRATION OF MEMS AND SENSORS

SMART CARD IC
& MODULE TESTING

DISCOVER HOW SPEA CAN ENHANCE YOUR TEST PERFORMANCE AND EFFICIENCY
SPEA - www.spea.com | Techno Alpha CO0., LTD. - www.technoalpha.co.jp
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Polyimide Photo-definable Adhesive Film for Electronic Components

BLEVHEZTEREGELG DD RHE - 7IvH VRGN ICTE

Photo-definable (Negative/TMAH) materials for a wide range of applications /

5=

Features

B MNERADOFIRS S k—p  FALDA™
Lamination on non-flat substrate / .
Lamination

) ——

Flat surface

g EESEGIE Basic spec.

High resE)_lytion w@thick film Width 100~325 mm
Thickness| 15~40um

20um

100 um

Rzl

Applications

0 ERitiRER

Dielectric layer for build-up substrate

B FZiEERH

Cavity formation for electronic devices
"
=
4 = L Ter
9 bﬂIé@ﬁng'l& S=%—F 7xbVVIST74— BiEE
Bondable after photolithography B nation Photolithography Bonding

FET—%
General Properties

FALDA™ LPAYU—ZX
e mme | mgmes | SEEK
Standard High elastic modulus High resolution photolithography
Tarae “C/min 200/60 200/60 180/60 200/60
(Ol MPa 107 140 90 101
Elglfggon % 8 4 6 7
o TR GPa 2.5 5.9 2.5 2.4
CTE ppm/C | 60 | 20 | 56 | 55
gL 'C 382 410 302 374
Tg C S0 243 270 | 223
BRE025umt um L/S:25 L/S:35 L/S:10 L/S:30

// ITO RAYI Toray Industries, Inc.




U s H I 0 Applying Light to Life

LX-4 Fui-Field

Projection Aligner

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

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

Alignment Camera

Work Stage

I Benefit for customers

V Flexible on surface shape

Lamp House

Projection Lens

\/Higher productivity with no-mask damage system/
One shot per wafers
M Yeild Cost
200% ™ Runing Cost
150% - M Initial Cost
100% - =
pall I AN
0% L.
o CompanyA Second CompanyC CompanyD UX-4477SC
Proximity Hand Stepper Stepper
Aligner Stepper

IAdvantage of Full-Field Projection Lithography

UX-4(Full-Field Projection)

Mask Damage Free

el
c No mask-wafer contact

Good Not Good

throughout the process.

Proximity/Contact Aligner

| TN ee—
<

High Productivity

[ Expos

ue ] = [Alignment] =

[ Exposure |

Good Not Good

Full-Field Projection > Proximity/Contact Aligner

Wafer To

3D Lithography

500pum
Bottom

Good Not Good

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

Wafer Top

500pum
Bottom

Thick Resist
Process

Good Not Good

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

s RO




Making a more fruitful society.
One where we can share our dreams

to our hearts’ content.

We, at Yokogawa, will continue to support
all those who pursue beautiful dreams.

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

YOKOGAWA ¢

Co-innovating tomorrow *

yOkOg awa-com/planet/ Co-innovating tomorrow is either a registered trade

o
-

rk or trademark of Yokogawa Electric Corporation.
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