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The target Ni-based alloy micro-interconnections were fabricated by MEMS
(micro-electro-mechanical systems) technology using electroplating. In addition, conditions for dry
etching to remove the sacrificial layer were found to create movable structures of the alloy
interconnections for self-destructive devices.

To construct equivalent circuit models of MEMS self-destructive devices, we created equivalent
circuit models of movable electrodes in a SPICE-based circuit simulator.

Based on the findings of this study, a new device using plated metal micro-movable structures, an
electrostatic MEMS vibration energy harvester without charging processes and its equivalent circuit

model were developed.
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“MEMS post-processed self-assembled electret for vibratory energy harvesters,”
Applied Physics Letters, Vol. 119, 254102, Dec. 20, 2021.
DOI: https://doi.org/10.1063/5.0072596



18 15 1 6

loT EMC 2022
EMC -
DOI
31
MEMS 2022
35 40
DOI
Omura Taro Chen Chun-Yi Chang Tso-Fu Mark Yamane Daisuke Ito Hiroyuki Machida Katsuyuki 436
Masu Kazuya Sone Masato
Effect of current density on micro-mechanical property of electrodeposited gold film evaluated 2022

by micro-compression

Surface and Coatings Technology

128315 128315

DOl
10.1016/j .surfcoat.2022.128315

Yamane Daisuke Kayaguchi Hideyuki Kawashima Kosuke Ishii Hisao Tanaka Yuya

119

MEMS post-processed self-assembled electret for vibratory energy harvesters

2021

Applied Physics Letters

254102 254102

DOl
10.1063/5.0072596




Yukiya Tohyama, Hiroaki Honma, Hiroshi Toshiyoshi, and Daisuke Yamane

Bandwidth Broadening of MEMS Vibration Energy Harvesters by Voltage-Boost Rectifier Circuit 2022

Sensors and Materials -
DOl

Tohyama Yukiya Honma Hiroaki Sekiya Hidehiko Toshiyoshi Hiroshi Yamane Daisuke 141

Energy Harvesting from Non-Stationary Vibrations Using a Low-Threshold Voltage-Boost Rectifier 2021

Circuit

IEEJ Transactions on Sensors and Micromachines 228 232
DOl

10.1541/ieejsmas.141.228

Watanabe Hitomi Chang Tso-Fu Mark Schneider Michael Schmid Ulrich Chen Chun-Yi lida 2

Shinichi Yamane Daisuke Ito Hiroyuki Machida Katsuyuki Masu Kazuya Sone Masato

Effective Young' s Modulus of Complex Three Dimensional Multilayered Ti/Au Micro-Cantilevers 2021

Fabricated by Electrodeposition and the Temperature Dependency

Electrochem 216 223
DOl

10.3390/electrochem2020015

Jiang Yiming Chen Chun-Yi Chang Tso-Fu Mark Luo Xun Yamane Daisuke Sone Masato 2

Electrodeposition of Ni-Co Alloys and Their Mechanical Properties by Micro-Vickers Hardness 2020

Test

Electrochem 19
DOl

10.3390/electrochem2010001




Chien Yu-An Chang Tso-Fu Mark Chen Chun-Yi Yamane Daisuke Ito Hiroyuki Machida Katsuyuki
Masu Kazuya Sone Masato

Co-Electrodeposition of Au?Ti0O2 Nanocomposite and the Micro-Mechanical Properties 2020

Electrochem 388 393
DOl

10.3390/electrochem1040025

Suzuki Kosuke Chang Tso-Fu Mark Hashigata Ken Asano Keisuke Chen Chun-Yi Nagoshi Takashi 10

Yamane Daisuke Ito Hiroyuki Machida Katsuyuki Masu Kazuya Sone Masato

Sample geometry effect on mechanical property of gold micro-cantilevers by micro-bending test 2020

MRS Communications 434 438
DOl

10.1557/mrc.2020.38

Masu Kazuya Machida Katsuyuki Yamane Daisuke Ito Hiroyuki Ishihara Noboru Chang Tso-Fu 97

Mark Sone Masato Shigeyama Ryo Ogata Taiki Miyake Yoshihiro

(Invited) CMOS-MEMS Based Microgravity Sensor and Its Application 2020

ECS Transactions 91 108
DOl

10.1149/09705.0091ecst

Nitta Kyotaro Chang Tso-Fu Mark Tang Haochun Chen Chun-Yi lida Shinichi Yamane Daisuke 167

Machida Katsuyuki Ito Hiroyuki Masu Kazuya Sone Masato

Alloy Electroplating and Young' s Modulus Characterization of AuCu Alloy Microcantilevers 2020

Journal of The Electrochemical Society

082503 082503

DOl
10.1149/1945-7111/ab8805




Daisuke Yamane, Toshifumi Konishi, Teruaki Safu, Hiroshi Toshiyoshi, Masato Sone, Katsuyuki 31

Machida, Hiroyuki Ito, Kazuya Masu

A MEMS Accelerometer for Sub-mG Sensing 2019

Sensors and Materials 2883-2894
DOl

10.18494/SAM.2019.2122

Haochun Tang, Tso-Fu Mark Chang, Yaw-Wang Chai, Chun-Yi Chen, Takashi Nagoshi, Daisuke Yamane, 9

Hiroyuki lto, Katsuyuki Machida, Kazuya Masu, Masato Sone

Nanoscale Hierarchical Structure of Twins in Nanograins Embedded with Twins and the 2019

Strengthening Effect

Metals 987-1 - 987-9
DOl

10.3390/met9090987

Keisuke Asano, Tso-Fu Mark Chang, Haochun Tang, Takashi Nagoshi, Chun-Yi Chen, Daisuke Yamane, 8

Hiroyuki lto, Katsuyuki Machida, Kazuya Masu, Masato Sone

High Strength Electrodeposited Au-Cu Alloys Evaluated by Bending Test toward Movable Micro- 2019

Components

ECS Journal of Solid State Science and Technology 412-415
DOl

10.1149/2.0151908jss

Kyotaro Nitta, Tso-Fu Mark Chang, Koichiro Tachibana, Hao-chun Tang, Chun-Yi Chen, Shinichi 215

lida, Daisuke Yamane, Hiroyuki Ito, Katsuyuki Machida, Kazuya Masu, Masato Sone

Cu-Alloying Effect on Structure Stability of Electrodeposited Gold-Based Micro-Cantilever 2019

Evaluated by Long-Term Vibration Test

Microelectronic Engineering 111001_1-4

DOl
10.1016/j .mee.2019.111001




Yu-Hong Gao, Yu-Hao Jen, Rongshun Chen, Daisuke Yamane, Cheng-Yao Lo 293

Five-fold sensitivity enhancement in a capacitive tactile sensor by reducing material and 2019

structural rigidity

Sensors & Actuators: A. Physical 167-177
DOl

10.1016/j .sna.2019.04.043

Ken Hashigata, Tso-Fu Mark Chang, Haochun Tang, Chun-Yi Chen, Daisuke Yamane, Toshifumi 213

Konishi, Hiroyuki Ito, Katsuyuki Machida, Kazuya Masu, Masato Sone

Strengthening of micro-cantilever by Au/Ti bi-layered structure evaluated by micro-bending test 2019

toward MEMS devices

Microelectronic Engineering 13-17

DOl
10.1016/j .mee.2019.04.008

44 2 25

Kentaro Tamura, Keigo Nota, Kazumoto Miwa, Shimpei Ono, and Daisuke Yamane

Demonstration of Non-Contact Type Vibrational Energy Harvester with Electric Double Layer Electrets

The 20th International Conference on Micro and Nanotechnology for Power Generation and Energy Conversion Applications

(PowerMEMS2021)

2021

Yiming Jiang, Chun-Yi Chen, Tso-Fu Mark Chang, Xun Luo, Daisuke Yamane, Masanori Mizoguchi, Osamu Kudo, Ryu Maeda, and

Masato Sone

Micro-Mechanical Characterization of Electrodeposited Ni-Co Alloys toward Design of MEMS Components

Micro and Nano Engineering Conference 2021 (MNE2021)

2021




Takumi Akiyama, Chun-Yi Chen, Tso-Fu Mark Chang, Daisuke Yamane, Hiroyuki Ito, Katsuyuki Machida, Kazuya Masu, and Masato
Sone

Micro-Mechanical Property Evaluation of Gold-Nickel Alloys toward Design of MEMS Components

Micro and Nano Engineering Conference 2021 (MNE2021)

2021

Taro Omura, Chun-Yi Chen, Tso-Fu Mark Chang, Daisuke Yamane, Hiroyuki Ito, Katsuyuki Machida, Kazuya Masu, and Masato Sone

Effect of Current Density on Mechanical Properties of Electrodeposited Gold Evaluated by Micro-Compression Test

Micro and Nano Engineering Conference 2021 (MNE2021)

2021

Kazuya Fujita, Kosuke Suzuki, Chun-Yi Chen, Tso-Fu Mark Chang, Daisuke Yamane, Hiroyuki Ito, Katsuyuki Machida, Kazuya Masu,
and Masato Sone

Mechanical Property of Gold Micro-Cantilevers for Application in Microelectronics and the Sample Geometry Effect

Micro and Nano Engineering Conference 2021 (MNE2021)

2021

MEMS

69

2022




69

2022

Tso Fu Mark Chang

MEMS

69

2022

Chun-Yi Chen Tso Fu Mark Chang

69

2022

SAE-MEMS

MEMS 12

MEMS

2022




) , Chun-Yi Chen, Tso-Fu Mark Chang, , , , ’

82

2021

Takashi Ichikawa, Ken Atsumi, Tatsuya Koga, Daisuke Yamane, Shin-ichi lida, Hiroyuki Ito, Noboru Ishihara, Katsuyuki
Machida, and Kazuya Masu

A 100-nG/V Hz-Level Single Au Proof-Mass 3-axis MEMS Accelerometer with Pillar-Shaped Electrodes

Design, Test, Integration & Packaging of MEMS/MOEMS(DTIP2020)

2020

Tso-Fu Mark Chang, Hao-Chun Tang, Chun-Yi Chen, Daisuke Yamane, Hiroyuki lto, Katsuyuki Machida, Kazuya Masu, Masato Sone

Electrodeposition of Au-Cu Alloys and the Micro-Mechanical Properties

237th ECS Meeting with the 18th International Meeting on Chemical Sensors (IMCS 2020)

2020

Au-MEMS

68

2021




MEMS

2021

MEMS

2020

Kosuke Suzuki, Yu-An Chien, Ken Hashigata, Keisuke Asano, Chun-Yi Chen, Tso-Fu Mark Chang, Daisuke Yamane, Hiroyuki Ito,
Katsuyuki Machida, Kazuya Masu and Masato Sone

Effects of Sample Geometry and Grain Size on Mechanical Property of Electrodeposited Gold Evaluated By Micro-Bending Test

PRIME 2020 (ECS, ECSJ, & KECS Joint Meeting)

2020

, Tso-Fu Mark Chang, , , s ,

MEMS

2021

2021




Tatsuya Koga, Takashi Ichikawa, Daisuke Yamane, Shinichi lida, Noboru Ishihara, Hiroyuki Ito, Katsuyuki Machida, and Kazuya
Masu

A Gold Proof-Mass Differential MEMS Accelerometer for Micro-G Level Sensing

The 7th 1EEE International Symposium on Inertial Sensors & Systems (INERTIAL 2020)

2020

Yu-An Chien, Tso-Fu Mark Chang, Chun-Yi Chen, Daisuke Yamane, Hiroyuki Ito, Katsuyuki Machida, Kazuya Masu, Masato Sone

Micro-Mechanical Properties of Electrodeposited Au-Ti02 Composite Film

MRS Fall Meeting 2019

2019

Kyotaro Nitta, Hao-chun Tang, Chun-Yi Chen, Tso-Fu Mark Chang, Daisuke Yamane, Shinichi lida, Katsuyuki Machida, Hiroyuki
Ito, Kazuya Masu, Masato Sone

Electrodepostion of Au-Cu Alloy Micro-Cantilevers and the Young’ s modulus by Resonance Frequency Method

MRS Fall Meeting 2019

2019

Tomoki Iriya, Kyotaro Nitta, Chun-Yi Chen, Tso-Fu Mark Chang, Daisuke Yamane, Katsuyuki Machida, Kazuya Masu, Masato Sone

Electroplating of Au-Pd Alloy Films and the Mechanical Properties

International Thin Films Conference (TACT 2019)

2019




Cheng-Yao Lo, Daisuke Yamane

High-Sensitivity Capacitive Tactile Sensor with Vertically Stacked Hollow Structures

The 4th International Symposium on Biomedical Engineering

2019

Yu-Hao Jen, Chia-Tso Mo, Kean Aw, Daisuke Yamane, Cheng-Yao Lo

Extensive Sensitivity Enhancement in Stacked Capacitive Tactile Sensors

IEEE Sensors 2019

2019

Kyotaro Nitta, Hao-chun Tang, Chun-Yi Chen, Tso-Fu Mark Chang, Daisuke Yamane, Shinichi lida, Katsuyuki Machida, Hiroyuki
Ito, Kazuya Masu, Masato Sone

Fabrication of Au-Cu Alloy/Ti Layered Micro-Cantilevers and the Long-Term Structure Stability

IEEE Sensors 2019

2019

Takashi Ichikawa, Tatsuya Koga, Daisuke Yamane, Shinichi lida, Noboru Ishihara, Hiroyuki Ito, Tso-Fu Mark Chang, Masato
Sone, Katsuyuki Machida, Kazuya Masu

Shock Characteristics of MEMS Inertial Sensors Developed by Ti/Au Multi-Layer Metal Technology

32nd International Microprocesses and Nanotechnology Conference (MNC2019)

2019




Tatsuya Koga, Takashi Ichikawa, Naoto Tanaka, Taiki Ogata, Hiroki Ora, Daisuke Yamane, Noboru Ishihara, Hiroyuki Ito, Masato
Sone, Katsuyuki Machida, Yoshihiro Miyake, Kazuya Masu

High-Sensitivity Inertial Sensor Module to Measure Hidden Micro Muscular Sounds

IEEE Biomedical Circuits and Systems Conference 2019 (BioCAS2019)

2019

Kosuke Suzuki, Ken Hashigata, Keisuke Asano, Chun-Yi Chen, Takashi Nagoshi, Tso-Fu Mark Chang, Daisuke Yamane, Hiroyuki Ito,
Katsuyuki Machida, Kazuya Masu, Masato Sone

Sample Geometry Effect on Mechanical Property of Electrodeposited Gold Evaluated by Micro-Bending Test

45th International Conference on Micro & Nano Engineering (MNE2019)

2019

Kyotaro Nitta, Hao-Chun Tang, Chun-Yi Chen, Tso-Fu Mark Chang, Daisuke Yamane, Shinichi lida, Katsuyuki Machida, Hiroyuki
Ito, Kazuya Masu, Masato Sone

Fabrication and Evaluation of Au-Cu Alloy 3D Structures toward MEMS Movable Components

45th International Conference on Micro & Nano Engineering (MNE2019)

2019

Hitomi Watanabe, Chun-Yi Chen, Tso-Fu Mark Chang, Shinichi lida, Daisuke Yamane, Hiroyuki Ito, Katsuyuki Machida, Kazuya
Masu, Masato Sone

Effects of Fixed End Structure on Temperature Dependence of Structure Stability of Ti/Au Micro-Cantilever toward MEMS
Applications

45th International Conference on Micro & Nano Engineering (MNE2019)

2019




Yu-An Chien, Tso-Fu Mark Chang, Chun-Yi Chen, Daisuke Yamane, Hiroyuki Ito, Katsuyuki Machida, Kazuya Masu, Masato Sone

Electrodeposition of Ti02 Nanoparticle Reinforced High Strength Au Film for MEMS Applications

45th International Conference on Micro & Nano Engineering (MNE2019)

2019

Kosuke Suzuki, Ken Hashigata, Keisuke Asano, Chun-Yi Chen, Takanshi Nagoshi, Tso-Fu Mark Chang, Daisuke Yamane, Toshifumi
Konishi, Hiroyuki Ito, Katsuyuki Machida, Kazuya Masu, Masato Sone

Mechanical properties of gold micro-cantilevers with different thickness evaluated by micro-bending test

The 2nd International Conference on Material Strength and Applied Mechanics (MSAM 2019)

2019

Hitomi Watanabe, Takuma Suzuki, Chun-Yi Chen, Takanshi Nagoshi, Tso-Fu Mark Chang, Daisuke Yamane, Toshifumi Konishi,
Katsuyuki Machida, Hiroyuki Ito, Kazuya Masu, Masato Sone

High Structure Stability Ti/Au Multiple Layer Micro-Cantilever and the Temperature Dependence

The 2nd International Conference on Material Strength and Applied Mechanics (MSAM 2019)

2019

Masato Sone, Hao-Chun Tang, Masaharu Yoshiba, Chun-Yi Chen, Takanshi Nagoshi, Tso-Fu Mark Chang, Daisuke Yamane, Toshifumi
Konishi, Hiroyuki Ito, Katsuyuki Machida, Kazuya Masu

Mechanical properties of electrodeposited gold-copper alloy by micro-compression test

The 2nd International Conference on Material Strength and Applied Mechanics (MSAM 2019)

2019




Ken Atsumi, Shota Otobe, Tatsuya Koga, Takashi Ichikawa, Daisuke Yamane, Shinichi lida, Hiroyuki Ito, Noboru Ishihara,
Masato Sone, Katsuyuki Machida, Kazuya Masu

Pillar-Shaped Electrodes for 3-axis Gold-Proof-Mass MEMS Capacitive Accelerometers

Design, Test, Integration & Packaging of MEMS/MOEMS(DTIP2019)

2019

Yu-an Chien, Tso-Fu Mark Chang, Chun-Yi Chen, Daisuke Yamane, Hiroyuki Ito, Katsuyuki Machida, Kazuya Masu, Masato Sone

Electrodeposited High Strength Au-Ti02 Nano Composite Film for MEMS Devices

67

2020

) , Yu-An Chien, Tso-Fu Mark Chang, , , , ’

Au-Pd

67

2020

3 MEMS

67

2020




Au 3 MEMS

67

2020

MEMS

11 MEMS

2019

, Chang Tso-Fu Mark,

MEMS

11 MEMS

2019

3D Au  MEMS

36

2019




Au 3 MEMS

SCD

@

80
2019
3 Au MEMS
2019
0
2

2020-132954

2020

2020-189992

2020

Smart Micro Mechatro Systems Lab |
http://www.yamane.se.ritsumei.ac.jp/







