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RESEARCH INTERESTS

My primary research interests lie in the design and manufacturing of micro/nanostructures and devices, and
their applications to the high-performance transducers such as sensors, actuators, and energy harvesters.
Within these research directions, I have mainly worked on two following research areas: (1) Development of
the atypical micro/nano-structures manufacturing platform with high-throughput based on the
photolithography, nanotransfer printing, and nanoimprinting lithography, (2) Development of the high-
performance transducers (e.g., physical/chemical/bio sensors and energy harvesters) based on the rationally
designed functional micro/nano-structures.

1.Development of the atypical micro/nano-structures and their advanced fabrication process with high-
throughput based on the photolithography, nanotransfer printing, and nanoimprinting lithography

Atypical 2D/3D micro/nano-structures (e.g., heterogeneous structure, hierarchical structure, suspended structure, and
multi-layered structures) and their universal and reproducible methods are of great importance for the production of
electrical systems, optical devices, sensing devices, and energy harvesters. To satisfy this demand, I have been studying
various 2D/3D micro/nano-fabrication methods based on the conventional processes and their nanotransfer printing on
rigid/soft substrates (ACS Nano 2020, 14, 2191; Nanoscale 2022, 14, 1136) as well as layer-by-layer 3D
nanoimprinting (ACS Nano 2021, 15, 503). In particular, in our group, 3D nanostructuring methods using external
stimuli such as heat (ACS Appl. Mater. & Interfaces 2021, 13, 3358) and mechanical input (Nano Energy 2021, 85,
105978; Nat. Commun. 2023, 14, 833), which are based on the shape-morphing of 2D nanostructures printed by
conventional 2D/3D printing methods, and their applications (Small Methods 2022, 2200248; Adv. Energy Mater.
2022, 2201341) have been recently investigated further owing to their design diversity and broad applicability.

Figure 1. Various atypical micro/nano-structures



2.Development of the high-performance transducers (e.g., physical/chemical/bio sensors and energy
harvesters) based on the rationally designed functional micro/nano-structures.

Rationally designed functional micro/nano-structures exhibit distinct physical and chemical properties, enabling their
applications to physical/chemical/bio sensors, soft actuators, and energy harvesters with high-performance and high-
density device integration. In detail, I’m working on the design and fabrication of self-powered strain sensor for human
motion monitoring (Adv. Funct. Mater. 2023, 33, 2208792; Nano Energy 2022, 89, 106447), triboelectric
nanogenerator for sustainable ocean monitoring systems (Adv. Energy Mater. 2022, 2201341), electrothermal actuator
for soft robotics (Adv. Mater. Technol. 2020, 5, 1900997), surface-enhanced Raman spectroscopy substrate for the
detection of biomolecules (ACS Nano 2021, 15, 503; ACS Appl. Mater. & Interfaces 2021, 13, 3358), and high-
performance gas sensors for the detection of flammable/explosive/toxic gases (Nat. Commun. 2023, 14, 833;
Nanoscale 2022, 14, 1136;ACSAppl. Mater. & Interfaces 2020, 12, 13338) based on the atypical 2D/3D micro/nano-
structures (e.g., heterogeneous structure, hierarchical structure, suspended structure, and multi-layered structures).

Figure 2. Various high-performance transducers based on the rationally designed functional micro/nano-structures
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Department of Electro-Mechanical Systems Engineering, Korea University, KOREA
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Department of Nano Manufacturing Technology, Korea Institute of Machinery and Materials (KIMM),
KOREA

GRADUATE STUDENT RESEARCHER (Sept 2017 - Feb 2023)
Micro and Nano Transducers (MINT) Laboratory, School of Mechanical Engineering, Korea Advanced
Institute of Science and Technology (KAIST), KOREA

§ Development of the high-performance transducers (e.g., physical/chemical/bio sensors, soft
actuators, heaters, thermoacoustic speakers, and energy harvesters) based on the rationally designed
micro/nano-scale structures

STUDENT RESEARCHER (Sept 2017 - Feb 2021)
Department of Nano Manufacturing Technology, Korea Institute of Machinery and Materials (KIMM),
KOREA

§ Development of the atypical micro/nano-structures based on the nanotransfer printing and
nanoimprinting lithography for the advanced electronics, sensing platforms, and optical applications
§ Development of the advanced nanofabrication process with high-throughput
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ACADEMIC SOCIETYMEMBERSHIP
§ 산학협력이사,한국센서학회 (2024–)

§ 나노마이크로시스템분과이사,한국생산제조학회 (2024–)

COURSES TAUGHT

Assistant Professor, Department of Electro-Mechanical Systems Engineering, Korea University

§ EMSE453 Design of Fundamental Mechatronic System Components (기전시스템요소설계): Spring 2024
(English)
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“Illuminating Recent Progress in Nanotransfer Printing: Core Principles, Emerging Applications,
and Future Perspectives”, Advanced Science, 2024, 11, 2303704 (Front cover article)
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Han, K. Kang, J. Park, S. Jeon, J.-H. Jeong*, and I. Park*, “Nanoscale Three-Dimensional
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(Front cover article)
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arrayed suspended nanostructures for enhancing the performance of electronic devices”,
Nanoscale, 2022, 14, 1136-1143 (Inside front cover article)

12. J. Gu†, J. Ahn†, J. Jung, S. Cho, J. Choi, Y. Jeong, J. Park, S. Hwang, I. Cho, J. Ko, J.-H. Ha, Z.-
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