PROCEEDINGS OF SPIE

Optoelectronic Devices
and Integration Xl

Xuping Zhang
Baojun Li
Changyuan Yu
Xinliang Zhang
Editors

5-11 December 2022
ONLINE, China

Sponsored by
SPIE
COS—Chinese Optical Society

Cooperating Organizations

Tsinghua University (China) ¢ Peking University (China) e University of Science and Technology of China
(China) e Zhejiang University (China) ¢ Tianjin University (China) ¢ Beijing Institute of Technology (China) Beijing
University of Posts and Telecommunications (China) ¢ Nankai University (China) ¢ Changchun University of
Science and Technology (China) ¢ University of Shanghai for Science and Technology (China) ¢ Capital
Normal University (China) ¢ Huazhong University of Science and Technology (China) e Beijing Jiaotong
University (China) ¢ China Jiliang University (China) ¢ Shanghai Institute of Optics and Fine Mechanics, CAS
(China) ¢ Changchun Institfute of Optics, Fine Mechanics and Physics, CAS (China) e Institute of
Semiconductors, CAS (China) ¢ Institute of Optics and Electronics, CAS (China) ¢ Institute of Physics, CAS
(China) ¢ Shanghai Institute of Technical Physics, CAS (China) ¢ China Instrument and Control Society (China)
Optical Society of Japan (Japan) ¢ Optical Society of Korea (Republic of Korea) ¢ Australian and New
Zealand Optical Society ¢ Optics and Photonics Society of Singapore (Singapore) ¢ European Optical Society

Supporting Organizations

China Association for Science and Technology (CAST) (China)
Department of InNformation of National Nature Science Foundation, China (NSFC) (China)

Published by
SPIE

Volume 12314

Proceedings of SPIE 0277-786X, V. 12314

SPIEis an international society advancing an interdisciplinary approach to the science and application of light.

Optoelectronic Devices and Integration X, edited by Xuping Zhang, Baojun Li,
Changyuan Yu, Xinliang Zhang, Proc. of SPIE Vol. 12314, 1231401 -
© 2022 SPIE - 0277-786X - doi: 10.1117/12.2668950

Proc. of SPIE Vol. 12314 1231401-1



The papers in this volume were part of the technical conference cited on the cover and title page.
Papers were selected and subject to review by the editors and conference program committee.
Some conference presentations may not be available for publication. Additional papers and
presentation recordings may be available online in the SPIE Digital Library at SPIEDigitallibrary.org.

The papers reflect the work and thoughts of the authors and are published herein as submitted. The
publisher is not responsible for the validity of the information or for any outcomes resulting from
reliance thereon.

Please use the following format to cite material from these proceedings:

Author(s), "Title of Paper," in Optoelectronic Devices and Integration Xl, edited by Xuping Zhang,
Baojun Li, Changyuan Yu, Xinliang Zhang, Proc. of SPIE 12314, Seven-digit Article CID Number
(DD/MM/YYYY); (DOI URL).

ISSN: 0277-786X
ISSN: 1996-756X (electronic)

ISBN: 9781510656949
ISBN: 9781510656956 (electronic)

Published by

SPIE

P.O. Box 10, Belingham, Washington 98227-0010 USA

Telephone +1 360 676 3290 (Pacific Time)

SPIE.org

Copyright © 2022 Society of Photo-Optical Instrumentation Engineers (SPIE).

Copying of material in this book for internal or personal use, or for the internal or personal use of
specific clients, beyond the fair use provisions granted by the U.S. Copyright Law is authorized by
SPIE subject to payment of fees. To obtain permission to use and share articles in this volume, visit
Copyright Clearance Center at copyright.com. Other copying for republication, resale, advertising
or promotion, or any form of systematic or multiple reproduction of any material in this book is
prohibited except with permission in writing from the publisher.

Prinfed in the United States of America by Curran Associates, Inc., under license from SPIE.
Publication of record for individual papers is online in the SPIE Digital Library.

SPIEDigitallibrary.org

Paper Numbering: A unique citation identifier (CID) number is assigned to each article in the
Proceedings of SPIE at the fime of publication. Utilization of CIDs allows articles to be fully citable as
soon as they are published online, and connects the same identifier to all online and print versions
of the publication. SPIE uses a seven-digit CID article numbering system structured as follows:
= The first five digits correspond to the SPIE volume number.
» The last two digits indicate publication order within the volume using a Base 36 numbering
system employing both numerals and letters. These two-number sets start with 00, 01, 02, 03, 04,
05,06, 07,08, 09, 0A, OB ... 0Z, followed by 10-1Z, 20-2Z, etc. The CID Number appears on each
page of the manuscript.

Proc. of SPIE Vol. 12314 1231401-2



Contents

v Symposium Committees
iX Conference Committee

OPTICAL COMMUNICATIONS AND OPTICAL SIGNAL PROCESSING

12314 04 Amplifier limited information rates in high-speed optical fiber communication systems [12314-3]

INTEGRATED OPTICAL DEVICES

12314 05 Hybrid dual-comb emission spectroscopy based on soliton microcomb (Invited Paper)
[12314-4]

12314 06 Highly confined light guiding in a low-loss hybrid Bloch surface waveguide [12314-5]

12314 07 Photonic integrated circuit microchip design of two-wave mixing interferometer for FBG
acoustic emission sensor signal demodulation [12314-6]

1231408 High-efficiency thermo-optic phase shifter with segment heating electrodes based on high
index contrast silicon oxide waveguide [12314-7]

12314 09 Twelve-channel detection of spin and orbital angular momenta via dielectric metasurface
[12314-20]

OPTOELECTRONIC MATERIALS AND DEVICES

12314 0B Grain boundary passivation with sulfonated graphene to enhance perovskite photodetector
performance [12314-9]

12314 0D Micro-LEDs at low current densities to improve efficiency based on the considerations of carrier
matching [12314-21]

OPTICAL SENSORS AND APPLICATIONS

12314 0G Modeling and simulation of photonic crystal switching devices for high computational
applications [12314-15]

12314 0l High-efficiency Brillouin random fiber laser based on dynamic fiber grating-incorporated
half-open linear cavity [12314-19]

Proc. of SPIE Vol. 12314 1231401-3



12314 0K Performance analysis of DAST material assisted electro-optically tuned Bloch surface wave
sensor [12314-25]
POSTER SESSION

12314 0L Progress of 800Gb/s optical module and optoelectronic chips technology [12314-2]

12314 OM Resonant modes analysis of a FP cavity under different laser alignment conditions [12314-39]

12314 ON Improvement of underwater ranging accuracy in turbid medium by using a spiral phase plate
[12314-26]

1231400 Light regulation of organic light-emitting diodes with conductive distributed Bragg reflectors
[12314-27]

12314 0P Benefits of trihedral reflectors with two cylindrical surfaces for three-dimensional
autocollimation measurements [12314-28]

12314 0Q Experimental investigation on mode instability phenomenon of a fiber ring laser [12314-29]

12314 OR Theoretical investigation of ultrafast binary data patterns recognition based on VCSEL-SA
[12314-30]

12314 0S Lens-assisted beam steering chip based on micro-ring optical switch array [12314-31]

12314 0T High precision wavelength measurement system based on FP cavity and saturation absorption
peaks [12314-32]

12314 0U Integrated temperature sensor and close-loop control circuit for silicon microring modulator
[12314-33]

12314 0V SDRAM timing design based on retina-like distributed CMOS sensor [12314-34]

12314 0X Large group delay based on spiral tapered antisymmetric Bragg grating waveguide [12314-36]

12314 QY A mode-locked fiber laser simulation platform for self-tuning algorithm optimization [12314-37]

12314 0Z Self-calibrated frequency response measurement of photodetectors based on photonic
sampling [12314-38]

12314 11 Acousto-optic dispersive delay line for high-resolution laser pulse shaping [12314-43]

1231412 A ring core fiber sensor based on Mach-Zehnder interferometer for lateral pressure sensing
[12314-44]

1231413 Separated-cavity Fabry-Perot interferometric gas pressure sensor based on hollow core Bragg

fiber and Vernier effect [12314-41]

Proc. of SPIE Vol. 12314 1231401-4



Symposium Committees

General Chairs

Anita Mahadevan-Jansen, President, SPIE (United States) and
Vanderbilt University (United States)

Qihuang Gong, President, Chinese Optical Society (China) and
Peking University (China)

General Co-chairs

Guangcan Guo, Past President, Chinese Optical Society (China) and
University of Science and Technology of China (China)

Zejin Liv, Vice President, Chinese Opfical Society (China) and

National University of Defense Technology (China)

Technical Program Chairs

Ruxin Li, Vice President, Chinese Optical Society (China) and
Shanghai Institute of Optics and Fine Mechanics (China)
Xingde Li, Johns Hopkins University (United States)

Technical Program Co-chairs

Tianchu Li, National Institute of Metrology (China)

Wei Huang, Northwestern Polytechnical University (China)

Ying Gu, Vice President, Chinese Optical Society (China) and Chinese
People's Liberation Army General Hospital (China)

Huilin Jiang, Changchun University of Science and Technology
(China)

Wengqing liu, Vice President, Chinese Optical Society (China) and
Anhui Institute of Optics and Fine Mechanics (China)

Guobin Fan, China Academy of Engineering Physics (Chinal)

Suotang lJia, Vice President, Chinese Optical Society (China) and
Shanxi University (China)

Xiaomin Ren, Vice President, Chinese Optical Society (China) and
Beijing University of Posts and Telecommunications (Chinal)

Qingming Luo, Hainan University (China)

Xiangang Luo, Institute of Optics and Electronics (China)

Ninghua Zhu, Institute of Semiconductors (Chinal)

Proc. of SPIE Vol. 12314 1231401-5



Organizing Committee

Suotang lJia, Vice President, Chinese Optfical Society (China) and
Shanxi University (China)

Wenijie Wang, Vice President, Chinese Optical Society (China) and
Sunny Optical Technology Group (China)

Ping Jia, Changchun Institute of Optfics, Fine Mechanics and Physics
(China)

Yudong Zhang, Chengdu Branch, Chinese Academy of Sciences
(China)

Ninghua Zhu, Institute of Semiconductors (China)

Yongtian Wang, Beijing Institute of Technology (China)

Xiaocong Yuan, Shenzhen University (China)

Limin Tong, Zhejiang University (China)

Weimin Chen, Chongging University (China)

Yidong Huang, Tsinghua University (China)

Tiegen Liv, Tianjin University (China)

Zhiping Zhou, Peking University (China)

Changhe Zhou, Jinan University (China)

Yiping Cui, Southeast University (China)

Zhongwei Fan, Aerospace Information Research Institute (China)

Xiaoying Li, Tianjin University (China)

Yan Li, Deputy Secretary General, Chinese Optical Society (China)
and Peking University (China)

Caiwen Ma, Xi'an Institute of Optics and Precision Mechanics (China)

Xinliang Zhang, Huazhong University of Science and Technology
(China)

Jianxin Chen, Fujian Normal University (China)

Yanging Lu, Nanjing University (Chinal)

Secretaries-General

Xu Liv, Secretary General, Chinese Optical Society (China) and
Zhejiang University (Chinal)

Yan Li, Deputy Secretary General, Chinese Opftical Society (China)
and Peking University (China)

Bo Gu, Deputy Secretary General, Chinese Optical Society (China)

Hong Yang, Deputy Secretary General, Chinese Optical Society
(China) and Peking University (China)

Tianrui Zhai, Deputy Secretary General, Chinese Optical Society
(China) and Beijing University of Technology (China)

Local Organizing Committee Chair

Yan Li, Deputy Secretary General, Chinese Opftical Society (China)
and Peking University (China)

Proc. of SPIE Vol. 12314 1231401-6



Local Organizing Committee Co-chairs

Hong Yang, Deputy Secretary General, Chinese Optical Society
(China) and Peking University (China)

Quan Sun, Peking University (China)

Kebin Shi, Peking University (China)

Local Secretaries

Wei Xiong, Chinese Optical Society (China)
Xiaowen Gu, Peking University (China)
Yu Xiang, Peking University (China)

Local Organiziing Committee

Jian Xu, Peking University (China)

Hailin Wang, Peking University (China)
Shuting Jiang, Peking University (China)
Xiaoyan Zhang, Peking University (China)
Yuhua Cao, Peking University (China)
Quanquan Zheng, Peking University (China)
Xiao Li, Chinese Optfical Society (China)
Jianxin Sun, Chinese Optical Society (China)

Technical Organizihg Committee

Mohammad Hossein Asghari, Loyola Marymount University
(United States) and Tachyonics Inc. (United States)

Liangcai Cao, Tsinghua University (China)

P. Scott Carney, University of Rochester (United States)

Benyong Chen, Zhejiang University of Science and Technology
(China)

Qionghai Dai, Tsinghua University (China)

Gerd Ehret, Physikalisch-Technische Bundesanstalt (Germany)

Xinyu Fan, Shanghai Jiao Tong University (China)

Zheyu Fang, Peking University (China) and Rice University
(United States)

Ying Gu, Chinese People’s Liberation Army General Hospital (China)

Sen Han, University of Shanghai for Science and Technology (China)
and Suzhou H&L Instruments LLC (China)

Ingmar Harll, Deutsches Elektronen-Synchrotron (Germany)

Qiongyi He, Peking University (China)

Werner Hofmann, Technische Universitat Berlin (Germany)

Minghui Hong, National University of Singapore (Singapore)

Shibin Jiang, AdValue Photonics, Inc. (United States)

Tina Kidger, Kidger Optics Associates (United Kingdom)

vii

Proc. of SPIE Vol. 12314 1231401-7



viii

Dai-Sik Kim, Ulsan National Institute of Science and Technology
(Republic of Korea)

Wei Li, Institute of Semiconductors (China)

Baojun Li, Jinan University (China)

Xingde Li, Johns Hopkins University (United States)

Ming Li, Institute of Semiconductors (China)

Chuan-Feng li, University of Science and Technology of China
(China)

Jun Liv, Shanghai Institute of Optics and Fine Mechanics (China)

Qingming Luo, Hainan University (China)

Gang-Ding Peng, The University of New South Wales (Australia)

Ting-Chung Poon, Virginia Polytechnic Institute and State University
(United States)

Yuji Sano, Institute for Molecular Science (Japan)

Kebin Shi, Peking University (China)

Tsutomu Shimura, The University of Tokyo (Japan)

Samuel Stranks, University of Cambridge (United Kingdom)

Yikai Su, Shanghai Jiao Tong University (China)

Takuo Tanaka, RIKEN (Japan)

Masahiko Tani, University of Fukui (Japan)

Limin Tong, Zhejiang University (China)

Kazumi Wada, Massachusetts Institute of Technology (United States)

Jianpu Wang, Nanjing University of Technology (China)

Yongtian Wang, Beijing Institute of Technology (China)

Rengmao Wu, Zhejiang University (China)

Rongshi Xiao, Beijing University of Technology (China)

Minghong Yang, Wuhan University of Technology (China)

Jianhua Yao, Zhejiang University of Technology (China)

Hiroshi Yoshikawa, Nihon University (Japan)

Changyuan Yu, The Hong Kong Polytechnic University
(Hong Kong, China)

Xiao-Cong Yuan, Shenzhen University (China)

Xuping Zhang, Nanjing University (China)

Xinliang Zhang, Wuhan National Research Centre for Optoelectronics
(China)

Xi-Cheng Zhang, University of Rochester (United States)

Cunlin Zhang, Capital Normal University (China)

Zhenrong Zheng, Zhejiang University (China)

Haizheng Zhong, Beijing Institute of Technology (Chinal)

Changhe Zhou, Shanghai Institute of Optics and Fine Mechanics
(China)

Zhiping Zhou, Peking University (Chinal)

Rui Zhu, Peking University (Chinal)

Dan Zhu, Huazhong University of Science and Technology (China)

Proc. of SPIE Vol. 12314 1231401-8



Conference Committee

Conference Chairs

Xuping Zhang, Nanjing University (China)

Baojun Li, Jinan University (China)

Changyuan Yu, The Hong Kong Polytechnic University
(Hong Kong, China)

Xinliang Zhang, Wuhan National Research Center for
Optoelectronics (China)

Conference Program Committee

Dayan Ban, University of Waterloo (Canadal)

Zhongping Chen, Beckman Laser Institute and Medical Clinic
(United States)

Daoxin Dai, Zhejiang University (China)

Ho-Pui Ho, The Chinese University of Hong Kong (Hong Kong, China)

Jan Ingenhoff, lonexphotonics Inc. (Canada)

Zhongcheng Liang, Nanjing University of Posts and
Telecommunications (China)

Xuejun Lu, University of Massachusetts Lowell (United States)

Ali Masoudi, University of Southampton (United Kingdom)

Hai Ming, University of Science and Technology of China (China)

Gang-Ding Peng, The University of New South Wales (Australia)

Yaocheng Shi, Zhejiang University (China)

Yuan Shi, Allwave Lasers Devices Inc. (United States)

Anna K. Swan, Boston University (United States)

Frank Vollmer, University of Exeter (United Kingdom)

Daniel M. Wasserman, The University of Texas at Austin (United States)

Lixin Xu, University of Science and Technology of China (China)

Yang Yang, Zhejiang University of Technology (Chinal)

Yu Yu, Huazhong University of Science and Technology (Chinal)

Ningmu Zou, Advanced Micro Devices, Inc. (United States)

Proc. of SPIE Vol. 12314 1231401-9



Proc. of SPIE Vol. 12314 1231401-10



