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Optoelectronic Device Based on Topological Phase Transition

H28BIH 72

wEprE WU FE R BB EERATRATIET F T Ly hu=s ZERERM R
Kotaro Makino Researcher, Nanoelectronics Research Institute,
National Institute of Advanced Industrial Science and Technology

HERZeE B M M OK EEEARARIER S/ xLs o=z AB%EM Bi%R
Yuta Saito Researcher, Nanoelectronics Research Institute,
National Institute of Advanced Industrial Science and Technology

#EmEE B OB B B EREARATIZT STl hu= s AWM RIBFEE

Takashi Nakano Deputy Director, Nanoelectronics Research Institute,
National Institute of Advanced Industrial Science and Technology
P, ~ S L = — ¥ i R
HEMERE B K EERINRAEUIET F /Tl bu=s AWREM TRWER
Junji Tominaga Prime Senior Researcher, Nanoelectronics Research Institute,

National Institute of Advanced Industrial Science and Technology

In this study, we proposed new class of terahertz (THz) devices that is based on topological
nature of multi-layered phase change memory material. Phase change technology have been
used for optical and electrical data storage. Recently multi-layered Ge-Sb-Te phase change
material GeTe,” Sb,Te; is attracting attention due to its good phase change performance and
topological property caused by layered structure of topological insulator and normal insulator.
We carried out two types of THz measurement that are time-domain spectroscopy (TDS) and
emission spectroscopy for conventional Ge-Sb-Te Alloy and GeTe,” Sb,Te;. It was found that
the alloy is basically transparent for THz pulse yet GeTe,~”Sb,Te; absorbs. Furthermore, it was
revealed that, by means of femtosecond laser excitation, GeTe,~ Sb,Te; emits THz wave, but
the alloy dese not. The difference in the results between the alloy and GeTe /" Sb,Te; can be
attributed to the difference in the electronic structure induced by topological property. Then, we
fabricated antenna-coupled THz device by photolithography. We employed bowtie type antenna
which can also be used as electrodes. In addition, we fabricated “slot” and “stripe” type devices
for sub-THz radiation. At the same time, we have developed opt-electro device test system
which enables to mixed-mode characterization by both optical and electrical measurement. By
means of this system, we can also induce phase transition by electrical pulse or optical heating.
In terms of characterization, we can measure electrical resistance change as well as refractivity

or transmittance for visible light, IR, and THz.
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