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Plenary Presentations

Mode-Locked Quantum Dot Lasers for Multi Terabit Data Communicatio

Dieter H. Bimberg is the Founding Director of the Center of Nanophotonics
at TU Berlin and serves now as CEO of the new Chinese-German Center for
Green Photonics at CIOMP. He was chairman of the Department of Solid State
Physics at TUB from 1991 to 2012. His research interests include the growth
and physics of nanostructures and nanophotonic devices, ultrahigh speed and
energy efficient photonic devices for information systems, like quantum dot

based mode-locked lasers and DFB lasers and ultimate nanoflash memories

‘ based on quantum dots. He has authored more than 1500 papers, 60 patents,
and 7 books resulting in more than 56,000 citations and a Hirsch factor of 106. His honors include the
Russian State Prize in Science and Technology 2001, his election to the German Academy of Sciences
Leopoldina in 2004, to the Russian Academy of Sciences in 2011, to the American Academy of
Engineering in 2014, to the American Academy of Inventors 2016. He is Fellow of the American Physical
Society and IEEE since 2004 and 2010, respectively. He received the Max-Born-Award and Medal 2006,
awarded jointly by loP and DPG, the William Streifer Award of the Photonics Society of IEEE in 2010,
the UNESCO Nanoscience Award and Medal 2012, Heinrich-Welker-Award 2015 and Nick Holonyak jr.
Award of OSA in 2018. In 2019 he received the IEEE Nishizaza Award and Medal.

Abstract:
The rapidly growing demand for higher data rates in metropolitan area networks, local area networks, and

optical access networks, requires novel ultra-high bit rate sources, which are more energy efficient than
any semiconductor laser sources presently existing. Quantum Dot Lasers based on GaAs emit up to the
O-band at 1.3 m. They show record low threshold current density, and complete temperature stability up
to 80C. Emission from the saturated ground state shows a hat-like structure with intensity differences of
the longitudinal modes below 0.5 db. Passive mode-locking generates pulses down to the sub- ps range at
repetition rates up to 90 GHz.  Optical self-feed-back reduces the jitter to 200 fs and reach electrical line-
width of 2 kHz. PML QD-lasers are also excellent microwave sources showing the same extremely small
phase noise as the optical pulses. Multiplexed 80 Gbit/s RZ OOK based on PML-QDLs and Mach-Zehnder
modulators show a S/N of 12, rms timing jitter of 452 fs and BER below 10exp-9. Data transmission
across 45 km using RZ Differential Quadrature Phase-Shift Keying (DQPSK) with BER below 10exp-11
is demonstrated. The hat spectrum of one single laser of several tens of closely spaced narrow is a pulse

source for bit rates ~ 6 TBit/s.
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Nanostructure-based Plasmon-enhanced Spectroscopy and Chemical

Reaction: State of Art and Look Forwards

HH
JE I TRZEH R, 2005 4243k N B RHERL b+, 2014 4245k N5 =
SRR T, 2016 A 243k Ay [ B FLA 22 328 (5 2019-2020). 31
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FEPETNEEZ . 1996 FE3RE R HARR R SRR HTFFEILSE, 2001 FHEAHE S KITH# %
Jili R RS U
Abstract:

The excitation of surface plasmons (SPs) — collective oscillation of conduction-band electrons in
nanostructures — can afford photon, electron and heat energy redistribution over time and space. In the
field of nanoelectrochemistry, nano-characterization and fabrication are two branches under explosion.
By using plasmonic nanostructures, even the Raman spectra of sub-monolayer quantity of molecules at
electrochemical interfaces can be detected. We have made use of this ability, plasmon-enhanced Raman
spectroscopy (PERS) including SERS/TERS/SHINERS with ultra-high sensitivity to study various
electrochemical systems, including single crystal electrodes, electrocatalysis and lithium
batteries. Recently, together with other groups, we have developed plasmon-mediated chemical reactions
(PMCRs), showing the potential to have a large impact on the practice of chemistry. PMCRs exhibit some
obvious differences from and potential advantages over traditional thermochemistry, photochemistry and
photocatalysis. Our physicochemical understanding of PMCRs is still far from complete. We analyze the
similarities and distinctive features of PEMS and PMCRs and compare PMCRs with traditional
photochemical and thermochemical reactions. We then discuss how PMCRs can be improved by rationally
designing and fabricating plasmonic nanostructures, selecting suitable surface and interface mediators and

teaming them synergistically.
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Lattice Dynamics of Laser Heated Thin Films and Surfaces Studied by

Ultrafast Electron Diffraction

Hani E. Elsayed-Ali

Professor of Old Dominion University

Biography

Received his BS degree from the University of Miami, Florida, in December
1979, his MS and Ph.D. degrees from the University of Illinois, Urbana,
Illinois in January 1982 and January 1985, respectively, all in electrical

engineering. Upon graduation, he worked as a visiting assistant professor at

the University of Illinois conducting research in the areas of gas discharges
and thin film deposition. In December 1985, he joined the Laboratory for Laser Energetics at the
University of Rochester as a scientist. At Rochester he worked on femtosecond and picosecond laser
probing of electronic and structural properties of material surfaces and thin films. He joined Old Dominion
University in December 1992 and he is currently Batten Endowed Professor and Eminent Scholar of
Electrical Engineering. His current research interests are mainly in laser-solid interactions, ultrafast laser
probing of surface and thin film reactions, and thin film fabrication and characterization. He authored and
co-authored over 130 refereed journal articles and holds 3 patents. He was the recipient of the ODU 16th
Annual Faculty Research Award in 2000, Excellence in Innovation in Hampton Roads Award from the

Hampton Roads Technology Council in 2006, and the ODU Doctoral Mentoring Award in 2012.

Abstract:

Ultrafast electron diffraction (UED) is used to probe the lattice dynamics of picosecond and
femtosecond laser-heated thin films and surfaces. In UED, a photoactivated electron gun is used to produce
electron pulses that are synchronized with an ultrafast laser pulses. The temporal resolution of the UED
system depends on the laser pulse width and electron pulse broadening. Pump-probe experiments are
conducted by a variable spatial time delay between the laser pulse photoactivating the cathode of the
electron gun and that interacting with the sample. Examples of studied performed at Old Dominion
University on surface dynamics of In(111) and Ge(111) single crystal and on Bi and Sb thin film and

nanoparticles are presented.
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Carbon-based Nanocages: A New Platform for Advanced Energy Conversion
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HALE

B KA T R 207 . WS,

dWNiFix

E RN EFIREE IR (05), #E KL EFREHIR(07), HEW
BIE BB Ak N(08), BEIRGIKM BB IR K, BN AL
FHUE P E L AR (04-14) . TR AR RIRE L Wt
+-2£47(81-91), Fa H KA R 5 (91-93) . 4G 1E B E < 7 /5 T A
Fort . EEGINFRSE. RERREE TS5 (MIT) (Eif4 5 ke giss
o KIAEAL S B ORI A SOE R UBEATIR R, IDERAL S I
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Zheng Hu received his BS (1985) and Ph.D. (1991) degrees in Physics from Nanjing University. After
two-year’s postdoctoral research in Department of Chemistry, he became an associate professor in
1993, and subsequently acquired the professor position in 1999, and Cheung Kong Scholar professor
in 2007. He is the owner of the National Science Fund for Distinguished Young Scholars (2005). He
spent two years in Research Center of Karlsruhe, University of Cambridge, and MIT as a postdoctoral
fellow and Hua-Ying Scholar, respectively. Hu is engaged in the research field of physical chemistry
and materials chemistry addressing the growth mechanism, materials design and energy applications
of a range of nano-/mesostructured materials, especially the carbon-based materials,

group I nitrides and transition metal oxides. He have published over 250 peer-reviewed papers in
Acc. Chem. Res., Chem. Soc. Rev., Nat. Commun., JACS, Angew. Chem. Int. Ed., Adv. Mater.,
Energy Environ. Sci., etc. His work has been recognized with >10000 citations and some awards
including the National Natural Science Award (2nd class) in 2017. He has given more than 50
keynote/invited talks in international conferences and symposia.
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Electrothermal Micromirrors for 3D Sensing and Imaging

Huikai Xie

Department of Electrical and Computer Engineering, University of Florida,
Gainesville, Florida, USA.

Biography

Dr. Huikai Xie is a Professor at the Department of Electrical and Computer
Engineering of the University of Florida (UF). He is also a distinguished

professor at Beijing Institute of Technology. He received his BS in

microelectronics, MS in photonics, and PhD in electrical and computer
engineering from Beijing Institute of Technology, Tufts University, and Carnegie Mellon University,
respectively. Before he joined UF as an assistant professor in 2002, he worked at Tsinghua University
(1992-1996), Bosch Corporation (2001), and Akustica Inc. (2002). He also worked at US Air Force
Research Lab as a summer faculty fellow (2007-2009). He has published over 300 technical papers and
11 book chapters and holds 30 US patents. His current research interests include MEMS/NEMS, inertial
sensors, microactuators, optical MEMS, optical beam steering, LiIDAR, microspectrometers and optical
microendoscopy. He is an associate editor of the IEEE Sensors Letters and Sensors & Actuators A. He is
a fellow of IEEE and SPIE..

Abstract:

Scanning micromirrors are MEMS devices that can steer, modulate and switch light. In this talk, a unique
type of electrothermally-actuated MEMS scanning mirrors that can generate large-range, tip-tilt-piston
scanning at low driving voltage will be introduced. These electrothermal MEMS mirrors also have high
fill factor and can be made into large arrays. They have become the enabling devices for various emerging
applications, including endomicroscopic 3D optical imaging for early cancer detection, IR/NIR
spectroscopy, 3D mapping, optical cross connects (OXC), optical phased arrays (OPA), etc. The design,
fabrication, modeling and control of this type of electrothermal MEMS mirrors will be discussed in detail
and how to utilize these MEMS mirrors to the above mentioned applications will be demonstrated.
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Multiscale Sensing Technologies of Mechanical Interactions for Biomedical

Applications

Fumihito Arai
Professor of Nagoya University since 2010. Director of Center for Micro-
nano Mechatronics, Nagoya University since 2013 until 2019.
Deputy Director of Institute of Nano-Life-Systems, Nagoya University
since 2018.
Biography
Fumihito Arai received the Master of Eng. degree from the Tokyo Univ. of
Science in 1988. He joined Nagoya University, Japan in 1989 as Research
Associate. He received Dr. of Eng. from Nagoya University in 1993. Since
1998, he was Associate Professor of Department of Micro System Eng.,
Nagoya University. Since 2005, he is Professor of Department of Bioengineering and Robotics, Tohoku
University. Since April 2010, he is Professor of Department of Mechanical Science & Engineering,
Nagoya University. Since October 2010, he is Professor of Department of Micro-Nano Systems
Engineering, Nagoya University. He is mainly engaging in the research fields of micro- and nano-robotics
and its application to the micro- and nano-assembly and cell manipulation, bio-automation systems,
medical robotic systems, Micro and Nano Electro Mechanical Systems, intelligent robotic systems.
Dr. of Eng. from Nagoya University in 1993. Assistant Professor of Nagoya University in 1994. Associate
Professor of Nagoya University in 1998. Professor of Tohoku University in 2005.

Abstract:

Force Sensing is quite important for mechatronic and information systems to detect and monitor
mechanical interactions. Required force measurement range is quite large and we should design
appropriate sensors based on the application. There are many force sensing methods. For example, we
have developed a force sensor using a quartz crystal resonator (QCR) with a wide measurement range of
1.5 %<10e+6 (0.4 mN to 600 N). The proposed sensor allows a higher allowable force with high sensitivity.
There are many new applications of force sensor having wide dynamic range. For example, it is effective
for measurement of biosignals. Monitoring multiple biosignals, such as heart rate, respiration cycle, and
weight transitions, contributes to the health management of individuals. Moreover, there are many new
applications of force sensor in multiscale sensing range. Some of our research works on multiscale sensing
and application examples are introduced especially for biomedical applications.
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FrELIR R AN BAR (Micro/nano Technology in The Field of New Energy)
Jian-ning Ding CT#ET*) 1966 A, 17 KS##d%, W-EE IR,

was born in 1966, Jiangsu university professor, doctoral supervisor.
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Jian-ning Ding, His research areas cover the micro/nano devices and system design and manufacturing,
new energy materials and devices and equipment, intelligent flexible machinery and electronics, etc. He
is the leader of the national special requirements for PhD talent cultivation project - photovoltaic materials
and devices manufacturing technique, director of Jiangsu Collaborative innovation center of Photovoltaic
science and engineering, director of Jiangsu Key Laboratory for Solar Cell Materials and Technology. He
is the fellow of Chinese society of micro-nano technology, managing director of Chinese society of micro-
nano technology, vice president of Micro/nano devices and systems technology branch of Chinese
Instrument Society, managing director of the Chinese mechanical engineering society tribological branch.
He is the Editorial in Sensors & Transducers Journal and Friction. Above 658 academic papers and 8
books were published and 120 national invention patents were authorized in China. He has won one second
prize of national Science and technology progress award, 12 provincial Science and technology awards,
one silver award of Chinese patent, and one paper published in the international top journal Science.
Abstract:
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In this presentation, the progress of the application of micro-nano technology in the field of new energy
in recent years is introduced. The surface Micro-Nanostructure of solar cells was designed to improve the
light absorption efficiency and the performance of solar cells. Carrier transport was improved by surface
passivation and ion diffusion control. The application of micro-nano manufacturing technology and nano-
film technology in crystalline silicon batteries, organic-inorganic hybrid perovskite batteries and
semiconductor compound batteries has achieved remarkable results. The effect of micro-nano structure
on ion transport in energy storage battery was studied. The normal operation of lithium ion battery and
supercapacitor at low temperature was realized by adjusting the structure and solvation ion.
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Modeling Based Development and Challenges of Key Electronic
Manufacturing Chain Equipment

Sheng Liu, Changliang Professor of Mechanical Science and Engineering at
Wuhan University, an adjunct faculty at Huazhong University of Science and

Technology.

Biography

Sheng Liu is the dean of school of Power and Mechanical Engineering and also a
founding executive director for Institute of Technical Sciences, one of three
platforms for cross-disciplinary research at Wuhan University. He once served
as tenured faculty at Wayne State University before coming back to China full
time in 2006. He has over 25 years experience in LED/MEMS/NEMS/IC
packaging and extensive experience in consulting with many leading multi-
national and Chinese companies. Liu was awarded the White House/NSF Presidential Faculty Fellowship (PFF)
in 1995, ASME Young Engineer Award in 1996, and China NSFC Overseas Young Scientist in 1999, among
many awards. He has been an associate editor for IEEE Trans. on Electronic Packaging Manufacturing since

1999, an associate editor for China Science Bulletin in Engineering since 2018, an associate editor of Journal
of Frontiers of Optoelectronics in China since 2007, editor of Microsystems and Nanotechnology (under
Nature.com) and other two leading Chinese journals in sensors and MEMS. He was one of five National
Committee Members in micro/nano manufacturing (2012-2017), once was one of the 11 National Committee
Members in LED under Ministry of Science and Technology (2006-2011), currently one committee member in
Key Scientific Facilities Program under MOST HighTech Center. He obtained a Ph.D. from Stanford in 1992,
and got MS and BS in flight vehicle design, Nanjing University of Aeronautics and Astronautics, and he had
three years industrial experience in China and USA. He has filed/granted more than 400 patents in China and
the USA, has published more than 700 technical articles and three books (Wiley and Sons) in English and
two books in Chinese (China Science Press). He is currently ASME Fellow and IEEE Fellow.

Abstract

Microelectronics and nanoelectronics have been driven by the Moore Law and More than Moore
which are co-existing in the current industries. Multi-fields in terms of physics and even chemistry and
varying scales in size are involved in the design and manufacturing of key equipment and facilities. A
design platform has been established for design and optimization for the key equipment in the research
and production chain for the nanoelectronics and optoelectronics. This keynote presentation will present
design examples from growth equipment for 6-8in SiC crystals, MOCVD reactor for SiC, an MOCVD
reactor for 72 wafers of 2in in diameter, an MOCVD reactor for Ga203, an MOCVD reactor for UVC-
LED, MPCVD for diamond film, sputter for high temperature materials, which have been developed by
our group in the past 12 years.

The research in this keynote presentation is supported by NSFC Key Equipment Recommended by
Ministry of Education with contract number of 51727901.
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