
Citation: Wu, Z.; Zhu, L.; Xu, Z.

Editorial for the Special Issue on

Micro/Nano-Structure Based

Optoelectronics and Photonics

Devices. Micromachines 2023, 14, 1867.

https://doi.org/10.3390/

mi14101867

Received: 26 September 2023

Accepted: 27 September 2023

Published: 29 September 2023

Copyright: © 2023 by the authors.

Licensee MDPI, Basel, Switzerland.

This article is an open access article

distributed under the terms and

conditions of the Creative Commons

Attribution (CC BY) license (https://

creativecommons.org/licenses/by/

4.0/).

micromachines

Editorial

Editorial for the Special Issue on Micro/Nano-Structure Based
Optoelectronics and Photonics Devices
Zhiyong Wu 1,2, Lu Zhu 1,2,* and Zhengji Xu 1,2,*

1 School of Microelectronics Science and Technology, Sun Yat-sen University, Zhuhai 519082, China;
wuzhy97@mail2.sysu.edu.cn

2 Guangdong Provincial Key Laboratory of Optoelectronic Information Processing Chips and Systems, Sun
Yat-sen University, Zhuhai 519082, China

* Correspondence: zhulu5@mail.sysu.edu.cn (L.Z.); xuzhj27@mail.sysu.edu.cn (Z.X.)

In the ever-evolving fields of optoelectronics and photonics, the introduction of care-
fully designed micro-/nanostructures enables personalized customization of the electrical
and optical properties of optoelectronic and photonic devices. As a result of the combination
of micro-/nanomanufacturing technology and optoelectronics and photonics, desirable de-
vice performances are obtained, arousing many commercial potentials, including lighting,
imaging, photovoltaics, optical communications, photoelectric detection, and biomedicine
imaging [1–5]. Consequently, micro-/nanostructural design has become a research hotspot
in the fields of optoelectronics and photonics. These micro-/nanostructures are fundamen-
tal building blocks of potential transformative optoelectronics and photonics devices and
related systems, which can significantly increase their flexibility and applicability. This
Special Issue showcases the valuable applications and advances of micro-/nanostructures
in optoelectronic and photonic devices.

This Special Issue, entitled “Micro/Nano-Structure Based Optoelectronics and Photon-
ics Devices,” includes some noteworthy studies: five research articles and one review article.
The Special Issue covers a wide range of topics: near-infrared (NIR) liquid crystal multifunc-
tional automated optical polarimeters [6], enhanced modulation bandwidth of distributed
feedback (DFB) lasers [7], full-color reflective electrowetting displays (EWDs) [8], a three-
port light flow controller enabled by a programmable multimode waveguide engine [9], a
dye-sensitized solar cell (DSSC) electrolyte preparation method considering light path and
light absorption [10], and a review of recent advances in electrically tunable lenses for imag-
ing and light manipulation [11]. From the perspective of modulating and manipulating the
polarization characteristics of light, Farrahi et al. [6] designed, calibrated, and developed
a NIR liquid crystal multifunctional automated optical polarimeter, aiming to study and
characterize the polarimetric properties of optical polymer nanofilms. Depending on the
nanophotonic structure and composition of functionalized polymer nanomaterials, their
optical properties can be tailored. In order to break the bottleneck of the carrier–photon
resonance (CPR) frequency-limited bandwidth of the DFB directly modulated laser, Chi
et al. [7] introduced the detuned photon–photon resonance (PPR) and restarted the CPR re-
sponse by exploiting a time delay between the differential signals applied to the push–pull
modulated DFB. Yang et al. [8] designed, fabricated, and measured a full-color reflective
EWD system consisting of three layers of cyan, magenta, and yellow EWD elements. By
adjusting the applied voltage, the aperture ratio, response time, and color gamut of the
EWD element can be modified in real time. By utilizing microheaters on a waveguide
chip to continuously adjust the local refractive index of the waveguide, Chen et al. [9]
implemented an optical flow controller on a programmable multimode waveguide engine
that can regulate three-port optical power in lossless and lossy modes. With just a simple
waveguide structure and four microheaters, light can be freely routed to any of the three
output ports at any power ratio, with or without additional attenuation. Furthermore, Yang
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et al. [10] studied the electrolyte formulation of a new DSSC with an external photoanode
structure, which is one of the key components in DSSC. By configuring iodine-based elec-
trolytes with a match between light absorption and light path, the photoelectric conversion
capability of solar cells can be significantly adjusted. Finally, Chen et al. [11] reviewed the
working principles and recent advances of electrowetting and dielectrophoretic electro-
optical fluidic devices, including optical lenses/microscopes, beam control, and in-plane
light manipulation, and discussed electromicrofluidic applications and some methods to
improve lens performance.

In conclusion, this Special Issue reports on a variety of optoelectronic and pho-
tonic devices based on micro-/nanostructures, providing a window to understand the
future prospects of optoelectronics and photonics. These results indicate that micro-
/nanostructures are of great value for constructing novel optoelectronic and photonic
devices or optimizing the working performance of existing optoelectronic and photonic
devices. We predict that an increasing number of devices with micro-/nanostructures as
basic building blocks will emerge in the future, greatly expanding the research fields of
optoelectronics and photonics.

Author Contributions: Writing—original draft preparation, Z.W.; writing—review and editing, L.Z.
and Z.X.; supervision, L.Z. and Z.X. All authors have read and agreed to the published version of
the manuscript.

Acknowledgments: We would like to thank all the authors for submitting their papers and the
reviewers for their time in helping to improve the quality of the submitted papers in this Special Issue.

Conflicts of Interest: The authors declare no conflict of interest.

References
1. Wu, Z.; Xu, Z. Achromatic On-Chip Focusing of Graphene Plasmons for Spatial Inversions of Broadband Digital Optical Signals.

Adv. Photonics Nexus 2023, 2, 056003. [CrossRef]
2. Mei, L.; Zhang, K.; Cui, N.; Yu, W.; Li, Y.; Gong, K.; Li, H.; Fu, N.; Yuan, J.; Mu, H.; et al. Ultraviolet-Visible-Short-Wavelength

Infrared Broadband and Fast-Response Photodetectors Enabled by Individual Monocrystalline Perovskite Nanoplate. Small 2023,
19, 2301386. [CrossRef] [PubMed]

3. Zhang, Q.; Hu, G.; Ma, W.; Li, P.; Krasnok, A.; Hillenbrand, R.; Alù, A.; Qiu, C.-W. Interface Nano-optics With Van Der Waals
Polaritons. Nature 2021, 597, 187–195. [CrossRef] [PubMed]

4. Mei, L.; Huang, R.; Shen, C.; Hu, J.; Wang, P.; Xu, Z.; Huang, Z.; Zhu, L. Hybrid Halide Perovskite-Based Near-Infrared
Photodetectors and Imaging Arrays. Adv. Opt. Mater. 2022, 10, 2102656. [CrossRef]

5. Akinwande, D.; Huyghebaert, C.; Wang, C.-H.; Serna, M.I.; Goossens, S.; Li, L.-J.; Wong, H.S.P.; Koppens, F.H.L. Graphene and
Two-Dimensional Materials for Silicon Technology. Nature 2019, 573, 507–518. [CrossRef] [PubMed]

6. Farrahi, T.; Giakos, G.K. Next-Generation Reconfigurable Nanoantennas and Polarization of Light. Micromachines 2023, 14, 1132.
[CrossRef] [PubMed]

7. Chi, J.; Li, X.; Niu, C.; Zhao, J. Enhanced Modulation Bandwidth by Delayed Push–Pull Modulated DFB Lasers. Micromachines
2023, 14, 633. [CrossRef] [PubMed]

8. Yang, G.; Wang, B.; Chang, Z.; Liu, Q.; Liu, L. Design, Fabrication and Measurement of Full-Color Reflective Electrowetting
Displays. Micromachines 2022, 13, 2034. [CrossRef] [PubMed]

9. Chen, T.; Dang, Z.; Deng, Z.; Ding, Z.; Zhang, Z. Micro Light Flow Controller on a Programmable Waveguide Engine. Microma-
chines 2022, 13, 1990. [CrossRef] [PubMed]

10. Yang, J.; Liu, J.; Li, Y.; Yu, X.; Yi, Z.; Zhang, Z.; Chi, F.; Liu, L. A DSSC Electrolyte Preparation Method Considering Light Path and
Light Absorption. Micromachines 2022, 13, 1930. [CrossRef] [PubMed]

11. Chen, L.; Liang, S.; Chen, Z.; Liang, X.; Chen, Q. Electrically Tunable Lenses for Imaging and Light Manipulation. Micromachines
2023, 14, 319. [CrossRef] [PubMed]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://doi.org/10.1117/1.APN.2.5.056003
https://doi.org/10.1002/smll.202301386
https://www.ncbi.nlm.nih.gov/pubmed/37086119
https://doi.org/10.1038/s41586-021-03581-5
https://www.ncbi.nlm.nih.gov/pubmed/34497390
https://doi.org/10.1002/adom.202102656
https://doi.org/10.1038/s41586-019-1573-9
https://www.ncbi.nlm.nih.gov/pubmed/31554977
https://doi.org/10.3390/mi14061132
https://www.ncbi.nlm.nih.gov/pubmed/37374717
https://doi.org/10.3390/mi14030633
https://www.ncbi.nlm.nih.gov/pubmed/36985039
https://doi.org/10.3390/mi13112034
https://www.ncbi.nlm.nih.gov/pubmed/36422463
https://doi.org/10.3390/mi13111990
https://www.ncbi.nlm.nih.gov/pubmed/36422419
https://doi.org/10.3390/mi13111930
https://www.ncbi.nlm.nih.gov/pubmed/36363951
https://doi.org/10.3390/mi14020319
https://www.ncbi.nlm.nih.gov/pubmed/36838021

	References

