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Research on ultrafine nitride semiconductor nanostructure for optical device
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We have developed a fabrication technique for high-quality ultra-fine

InGaN/GaN nanostructures by the hydrogen environment anisotropic thermal etching (HEATE) method, a
low-damage etching technique, and systematically elucidated the InGaN quantum disk diameter
dependence of emission properties over a wide range from 12 to 2020 nm. Experimental validation of
fundamental technologies for novel nanostructured optical devices, such as fabrication of ultrafine
InGaN quantum disks with an average diameter of 9 nm that emit light clearly at room temperature,
effective suppression of surface non-radiative recombination by saturated ozone water treatment, and
development of ammonia-added HEATE method that enables high aspect ratio nanofabrication, was
conducted to achieve the target of this research. The fabrication of nitride semiconductor
ultra-fine nanostructures and the development of basic technologies for nanostructured optical
devices were completed with better-than-expected results.
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2021

Akihiko Kikuchi, Yusei Kawasaki, Yuki Ooe, Yuta Moriya, Daichi, Ito

Hydrogen-assisted thermal etching and ozone water passivation techniques for fabrication of GaN-based nanostructures towards
visible light topological photonic devices

International Workshop TOPOLOGY (IWTOPOLOGY)

2019

Yuki Ooe, Yusei Kawasaki, Yusuke Moriya, Daichi Ito and Akihiko Kikuchi

Hydrogen environment anisotropic thermal etching of (010) B -Ga203 and fabrication of high-aspect Ga203 nanowall structures

The 3rd International Workshop on Gallium Oxide and Related Materials (IWGO-3)

2019

Y. Moriya, Y. Ooe, Y. Kawasaki, D. Ito, and A. Kikuchi

Fabrication of GaN high-aspect fine nano-hole array structures by hydrogen atmosphere anisotropic thermal etching with
ammonia gas

2019 International Conference on Solid State Devices and Materials (SSDM 2019)

2019




Daichi Ito, Yuki Ooe, Yusei Kawasaki, Yuta Moriya, and Akihiko Kikuchi

Fabrication of high aspect ZnO nanostructures by hydrogen environment anisotropic thermal etching (HEATE)

19th International Conference on I1-VI Compounds and Related Materials (11-VI 2019)

2019

Yusei Kawasaki, Yuki Ooe, Yusuke Moriya, Daichi Ito, and Akihiko Kikuchi

Low-cost fabrication technique of shape-controlled ultra-fine GaN nanostructures by maskless hydrogen environment
anisotropic thermal etching (HEATE) method with ammonia addition

The 9th Asia-Pacific Workshop on Widegap Semiconductors (APWS2019)

2019

Daichi Ito, Yuki Ooe, Yusei Kawasaki, Yuta Moriya, and Akihiko Kikuchi

Surface passivation effect by various oxidation treatment on InGaN/GaN nanostructures fabricated by HEATE

The 9th Asia-Pacific Workshop on Widegap Semiconductors (APWS2019)

2019

Ryo Kasaba, Yuki Ooe, Kenta Nagai, Ken Goto, Rie Togashi, Akihiko Kikuchi, and Yoshinao Kumagai

Investigation of etching characteristics of HVPE-grown In203 layers by hydrogen environment anisotropic thermal etching

The 9th Asia-Pacific Workshop on Widegap Semiconductors (APWS2019)

2019
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2020

Keita Takeuchi, Hiroyuki Ueda, Ryo Terada, Ryogo Abe, and Akihiko Kikuchi

Growth of molecularly doped organic single crystal by a novel method using electrospray and low vapor pressure solvent

2018 Compound Semiconductor Week

2018

Keita Takeuchi, Hiroyuki Ueda, Ryogo Abe, and Akihiko Kikuchi

Growth of thin film organic single crystals with controlled in-plane doping profile by a novel method using electrospray and
low vapor pressure solvent

50th International Conference on Solid State Devices and Materials (SSDM2018)

2018




Yusuke Namae, Daichi Ito, Yusei Kawasaki, Yuki Ooe, Akihiro Matsuoka, Yuta Moriya, and Akihiko Kikuchi

Diameter-dependent emission characteristics of InGaN/GaN multi quantum well nanopillars fabricated by hydrogen environment
anisotropic thermal etching (HEATE)

International Workshop on Nitride Semiconductors (1WN2018)

2018

Yusei Kawasaki, Akihiro Matsuoka, Yusuke Namae, Yuki Ooe, and Akihiko Kikuchi

Fabrication of high-aspect GaN nanostructures by hydrogen environment anisotropic thermal etching (HEATE) with addition of
ammonia gas

International Workshop on Nitride Semiconductors (1WN2018)

2018

Kosuke Watanabe, Keita Takeuchi, Ryogo Abe, Asuka Suzuki, and Akihiko Kikuchi

Optical Characterization of Co-doped Single Crystal Organic Semiconductor with Emissive and Assist Dopants

Compound Semiconductor Week 2019

2019

Ryogo Abe, Keita Takeuchi, Asuka Suzuki, Kosuke Watanabe, and Akihiko Kikuchi

Fabrication of CH3NH3PbBr3 Based Perovskite Single Crystal Arrays by Spin-coating Method Using Hydrophobic Patterned
Substrate

Compound Semiconductor Week 2019

2019




Yusuke Namae, Daichi ltou, Akihiro Matsuoka, Yuki Ooe, Yusei Kawasaki, Yuta Moriya, and Akihiko Kikuchi

Surface passivation effect of saturated ozone water treatment on InGaN/GaN nanostructures fabricated by hydrogen environment
anisotropic thermal etching (HEATE)

13th International Conference on Nitride Semiconductors (ICNS-13)

2019

Keita Takeuchi, Ryogo Abe, Asuka Suzuki, Kosuke Watanabe, and Akihiko Kikuchi

Growth and Fluorescence Sensitization of Wide-Bandgap Organic Single Crystals Co-Doped with Emissive and Assistant Dopants

61th Electronic Materials Conference (EMC 2019)

2019
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2019

Akihiko Kikuchi

Fabrication of InGaN/GaN ultrafine nanostructures by hydrogen environment thermal etching

The 2017 EMN Optoelectronics Meeting

2017




Akihiko Kikuchi, Shun Ishijima, Kohei Ogawa, Yusuke Namae, and Akihiro Matsuoka

Structural and optical characterization of InGaN/GaN ultrafine nanostructures fabricated by low-damage selective etching
based on hydrogen assisted thermal decomposition

The 44th International Symposium on Compound Semiconductor (1SCS2017)

2017

Hiroyuki Ueda, Akihiko Kikuchi, Keita Takeuchi, Ryo Terada and Sora Ishii

Proposal of organic single crystal growth method using electrospray deposition and thin-film ionic liquid

The 44th International Symposium on Compound Semiconductor (1SCS2017)

2017

Hiroyuki Ueda, Kenta Takeuchi, and Akihiko Kikuchi

Precipitation of thin film organic single crystals by a novel crystal growth method using electrospray and ionic liquid
layer

The 2017 International Conference on Solid State Devices and Materials (SSDM2017)

2017

Kohei Ogawa, Shun Ishijima, Yusuke Namae, Akihiro Matsuoka, Akihiko Kikuchi

Digital etching of InGaN/GaN nanostructures by combination of saturated ozone water oxidation and buffered oxide etching

European Materials Research Society 2017 Fall Meeting (E-MRS2017)

2017




Yusuke Namae, Shun Ishijima, Akihiro Matsuoka, Kohei Ogawa, Tomoya Mizutani, and Akihiko Kikuchi

Characterization of InGaN/GaN ultra-fine nanopillars fabricated by hydrogen-assisted thermal decomposition etching

The 11th International Symposium on Semiconductor Light Emitting Devices (ISSLED2017)

2017

Akihiko Kikuchi, Shun Ishijima, Kohei Ogawa, Yusuke Namae and Akihiro Matsuoka

Fabrication of InGaN/GaN nanostructures by low-damage etching Technique of hydrogen environment anisotropic thermal etching
(HEATE)

The 6th International Workshop on Nanotechnology and Application (1WNA2017)

2017

Kohei Ogawa, Shun Ishijima, Yusuke Namae, Akihiro Matsuoka, Yuki Ooe, Yusei Kawasaki and Akihiko Kikuchi

Reduction of surface non-radiative recombination of InGaN/GaN nanostructures by saturated ozone water treatment

The 6th International Workshop on Nanotechnology and Application (1WNA2017)

2017

Akihiko Kikuchi, Kohei Ogawa, Shun Ishijima, Yusuke Namae, and Akihiro Matsuoka

Nanostructuring effects on emission characteristics of InGaN/GaN quantum well system

EMN Meeting on Optoelectronics Meeting 2018

2018
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2018

Umito Kurabe, Koji Yoneta, and Akihiko Kikuchi

High-optical quality InGaN/GaN nano-porous membrane structures fabricated by combination process of hydrogen environment
anisotropic thermal etching and AlInN selective wet etching

2022 MRS Spring Meeting & Exibit

2022




Takeki Aikawa, and Akihiko Kikuchi

Fabrication and optical characterization of InGaN/GaN MQW fine nanopillar arrays by low-damage HEATE process

2022 International Conference on Solid State Devices and Materials (SSDM 2022)

2022

Rodrigo Sato, Koki Abe, Koji Yoneta, and Akihiko Kikuchi

Optimization of GaN-based Topological Photonic Insulator Cladding Structure -Membrane, Slab, and Bulk type Structure-

International Workshop on Niteride Semiconductors (IWN 2022)

2022

Yuki Yamazaki, Tomoaki Monma, Takeki Aikawa, and Akihiko Kikuchi

Fabrication of high aspect DBR structures for optical integrated devices by hydrogen environment anisotropic thermal etching
of B -Ga203

he 4th International Workshop on Gallium Oxide and Related Materials (IWG0-4)

2022

Akihiko Kikuchi, Yuta Moriya, Koki Abe, Kentaro Kinoshita, Yusei Kawasaki, and Daichi Ito

Theoretical simulation of GaN-based visible light topological photonic waveguides

The 10th Asia-Pacific Workshop on Widegap Semiconductors (APWS 2022)

2022




Akihiko Kikuchi, Yuta Moriya, Koki Abe, Kentaro Kinoshita, Yusei Kawasaki, and Daichi Ito

Theoretical simulation of GaN-based visible light topological photonic waveguides

The 10th Asia-Pacific Workshop on Widegap Semiconductors (APWS 2022)

2022

Koji Yoneta, Takuto Honda, Umito Kurabe, Takeki Aikawa, and Akihiko Kikuchi

Hydrogen environment anisotropic thermal etching of GaN nanoholes

The 10th Asia-Pacific Workshop on Widegap Semiconductors (APWS 2022)

2022
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