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100th Anniversary of Quantum & FET 

https://en.wikipedia.org/wiki/Field -effect_transistor

Julius Edgar Lilienfeld was an Austro-Hungarian-American physicist and 

electrical engineer, who has been credited with the first patent on the field-

effect transistor (FET) (1925). 

Mohamed Atalla and DawonKahng (₰Єа) proposed a silicon MOS 

transistor in 1959[25] and successfully demonstrated a working MOS 

device with their Bell Labs team in 1960.
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Group Photo Dec. 2018 & Oct. 2023



6/1/2025 5CUHKҲ

Map of the Mainland

china-holiday.com



Hong Kong -Shen Zhen, GBA
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Hong Kong -Shen Zhen, GBA
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Hong Kong
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Bird -View of Chinese University of Hong Kong

Courtesy by Prof. Philip W. Y. Chiu, Faculty of Medicine, CUHK, Feb 2025 
- Establishment: 1963
- Campus: 1.37 km2

- 8 faculties
- 53 major programs
- 1,400 + faculty members
- 22,000 + students, c.a. 40% PGS

Engineering Faculty
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Research Activities in CUHK

Thin Film Technology

Advanced 
Functional Materials

Advanced Devices Applications

Core Technical Platform

SPM & Near-Field

Interface Engineering

Energy 
Harvesting & Sensing 

Carbon Based
Electronics
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Doctor Exam, Jürgen Mlynek (Chair), now Chairman 

of the Strategic Advisory Board of the European 

Quantum Technology Flagship Initiative

UniversitätKonstanz (June 1993) 

University of Konstanz (an Elite University), 

Germany (1988-1993, under supervision of Prof. Dr. 

Klaus Dransfeld) 

IBM Zurich Research Lab, Switzerland 

Research Links & NNI

Nanoscience and Nanotechnology: 
STM/AFM; C 60; Nano-phase Materials, 
QDs (Louis E. Brus ), superlattices, 
clusters, nanowires, atomic fabrication, 
quantum tech, etc.

Yellow Buildings: The Binning and 
Rohrer Nanotechnology Center, 17 
May, 2011, operated by ETH and IBM

https://www.youtube.com/watch?v=dtSt04tYT9E
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University of Konstanz (an Elite University), 

Germany (1988-1993, under supervision of Prof. Dr. 

Klaus Dransfeld) 

Research Links & NNI

https://www.nano.gov/
https://en.wikipedia.org/wiki/National_Nanotechnology_Initiative

https://clintonwhitehouse4.archives.gov/media/pdf/nni.pdf
The National Nanotechnology Steering and Coordination 
Committee was established in 2000, and the National Center 
for Nanoscience and Technology was established in 2003. 

Nanoscience and Nanotechnology: STM/AFM (Nobel Prize 1988, Kavli Prize 

2016); C60;(Nobel Prize 1996)  Nano-phase Materials, QDs (Louis E. Brus, Nobel 

Prize 2023), superlattices, clusters, nanowires, etc.

https://www.nano.gov/timeline
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Allotropes of Carbon

Fullerene
(Bucky ball*)

Nanotube Graphene

*Nobel Prize in Chemistry 1996

0D 1D 2D

http://en.wikipedia.org/wiki/Graphite
*Nobel Prize in Physics 2010
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Outline
¸ Introduction and Background

¸Graphene -Silicon Hybrid Detectors based 
on Photodiode Mode

¸Graphene -Silicon Hybrid Detectors based 
on Photoconductor Mode

¸Graphene based THz Modulator

¸Conclusions
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Photon

Detectors

Optical

Modulators

Photonic

Metastructures

STM/STS

Scanning

Thermal

Microscopy  

Layered

Functional

Material

Research Activities in CUHK

_Ultrathin Films of Electro -

/Photo-Active Materials

_Nanometric Characterization

_Interface Engineering

_Nanoscaled Electron Devices

_2D and Flexible Devices  
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2D layered materials typically have strong covalent or ionic bonds in 
plane and weaker van der Waals bonds between planes

Å Why?

ðUseful unique properties, e.g., high mobility, high thermal 
conductivity, broadband optical absorption, high optical nonlinearity.

ðPlanar geometry compatible for integration with silicon photonics
A. K. Geim, I. V. Grigorieva, Nature 499, 419 (2013)   

What are 2D Materials?

M. S. Xu, et al, Chemical Review 113, 3766 (2013)   

K. S. Novoselov, A. H. C.Neto, Science 353, 

aac9439 (2016)
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X. M. Li, L. Tao, Z. F. Chen, J. B. XU, et al.,  Applied Physics Reviews, June 2017

2D Layered Materials

Classification of 2D Materials

1. Semimetals/Metals

2. Semiconductors

3. Insulators

4. Topological Insulators

5. Superconductors
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X. M. Li, L. Tao, Z. F. Chen, J. B. XU, et al.,  Applied Physics Reviews, June 2017

2D Layered Materials
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X. M. Li, L. Tao, Z. F. Chen, J. B. XU, et al.,  Applied Physics Reviews, June 2017

Highly Polarization Sensitive Infrared 
Photodetector Based on Black Phosphorus-
on-WSe2 Photogate Vertical Heterostructure

L Ye, P Wang, WJ Luo, L Gonf, Fan, Lei, T 
Liu, L Tong, JF Zang, JB Xu

Nano Energy 37, 53-60 (2017)

High -Performance Broadband Floating-Base 
Bipolar Phototransistor Based on 
WSe2/BP/MoS 2 Heterostructure , 

H Li, L Ye, JB Xu

ACS Photonics 4 (4), 823ð829 (2017)

Near-Infrared Photodetector Based on 
MoS2/Black Phosphorus Heterojunction

L Ye, H Li, ZF Chen, JB Xu

ACS PHOTONICS 3 (4), 692-699 (2016)

Highly Polarization Sensitive Mid -Infrared 
Photodetector Based on PAs

M. S. Long, JB Xu, X. M. Wang, F. Miao

Science Advances 3,  (2017)

Recent Progress on Two-Dimensional Materials

C Chang, ZF Liu, et al. Acta Physico-Chimica Sinica 37 (12), Oct 13 2021  

2D Layered Materials

























http://news.cnet.com/
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