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Recently, flexible/stretchable electronic devices, such as flexible sensor,
display, and solar cell, has attracted much attention. To achieve such a
flexible/stretchable electronic device, many researchers have used organic
materials, such as organic light-emitting diodes (OLEDSs), organic transistors,
and organic electrodes (e.g., PEDOT:PSS). Compared with metal or
semiconductor materials, organic materials might have good properties for
mechanical deformation, however, the electrical properties are usually poor.
Therefore, our group focused on achieving “flexible/stretchable” electronic
devices using “rigid” materials/components with good electrical properties.
Based on this idea, our group researched “self-healing metal interconnect”
as an interconnect for stretchable electronic devices and “origami/kirigami
structures” for stretchable electronic devices.

BRRXH L UEE /Representative publications

[1] Y. Sato, S. Terashima, E. lwase, “Origami-type Flexible Thermoelectric
Generator Fabricated by Self-folding,” Micromachines, vol. 14, 218, (2023).
[2] A. Eda, H. Yasuga, T. Sato, Y. Sato, K. Suto, T. Tachi, E. lwase, “Large
Curvature Self-Folding Method of a Thick Metal Layer for Hinged Origami/
Kirigami Stretchable Electronic Devices,” Micromachines, vol. 13, 907,
(2022).

[3] T. Sato, K. Yamagishi, M. Hashimoto, E. lwase, “Method to Reduce the
Contact Resistivity between Galinstan and a Copper Electrode for Electrical
Connection in Flexible Devices,” ACS Appl. Mater. Interfaces, vol. 13, pp.
18247-18254, (2021).

[4] S. Yamamura, E. lwase, “Hybrid Hinge Structure with Elastic Hinge on
Self-Folding of 4D Printing using a Fused Deposition Modeling 3D-Printer,”
Mater. Des., vol. 203, 109605, (2021).

- R/ HFERAVEILFST)LER LeREGOSIRECEE

\ » oo
.
o el
] (R 2SR
= stretching [te -t

i
| metal nanoparticle

electric field medium

‘metal interconnect

,,,,,,,,,,,,,,,,,,,,,,,E‘ibf‘f‘“,‘“,,l

) =Vamge0S2fl

20 mm?

6.5 times
~
B

STV

- Origami stretchable thermoelectric generator

[5] H. Taniyama, E. lwase, “Design of a Kirigami Structure with a Large
Uniform Deformation Region,” Micromachines, vol. 12, 76, (2021).

[6] H. Taniyama, E. lwase, “Design of Rigidity and Breaking Strain for a
Kirigami Structure with Non-Uniform Deformed Regions,” Micromachines, vol.
10, 395, (2019).

[7] K. Fukuie, Y. lwata, E. Iwase, “Design of Substrate Stretchability using
Origami-Like Folding Deformation for Flexible Thermoelectric Generator,”
Micromachines, vol. 9, 315, (2018).

[8] T. Koshi, E. lwase, “Voltage and Current Conditions for Nanoparticle Chain
Formation using Dielectrophoresis,” Micro Nano Lett., vol. 12, pp. 532-535,
(2017).

[9] T. Koshi, E. Iwase, “Self-Healing Metal Wire using Electric Field Trapping
of Metal Nanoparticles,” Jpn. J. Appl. Phys., vol. 54, 06FP03, (2015).

- RRECEENEEEIIRFTNIAR

27% stretching

2B /RFOER T v TEAV-BEERESBRIR

Self-healing metal interconnect using electric field trapping of
wi  2017. - metal nanoparticles

B OH - )0 & L A
BFFNM2

Stretchable electronic devices using

Y. Sato, S. Terashima, E. lwase, Micromachines, 2023 H S o
origami/kirigami structures


mailto:iwase@waseda.jp
https://www.iwaselab.amech.waseda.ac.jp/

