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INTRODUCTION

The laboratory was established by the University of
Macau to conduct cutting-edge research on
state-of-the-art electronics and other related emerging
fields with research emphasis in analog and mixed-signal
circuits specially focusing in wireless/wireline RF
transceivers and data converters for high-speed and
low-power applications. The laboratory also actively
develops research in power management circuits and President Xi Jinping visits the University of Macau and

microfluidic chips, developing solutions for Lab-on-Chip knows about the research development of SKL-AMSV, 2014
and eventually Lab-on-CMOS applications.

The core research team of the laboratory (SKL-AMSV) is
mainly composed (50%) by Macau talents born and
trained at all levels up to the PhD in the University of
Macau. In 2022, it has attracted 1 chair professor, 1
adjunct chair professor (visiting), 1 full professor, 10
associate professors, 8 assistant professors, 1 UM Macau
fellow and 1 Research Assistant Professor, among them 3

are |EEE Fellows (USA).
( ) Macao S&T Awards - 1st Class

Technological Invention Award, 2020

There are also several post-docs and 260+ doctoral and master
students. The dominant expertise of the lab in state-of-the-art
electronics reached world-top standards in the field. The testing
equipment is also advanced and quite unique in the Greater Bay
Area. By December 2022, the laboratory published 12 books and
chapters, 451 international refereed journal articles and 296
international conference papers, 45 of which were published in
the most prestigious electronics conference in the world - the
International Solid-State Circuits Conference (ISSCC), that takes
place every year in San Francisco, USA. SKL-AMSV will present 15
The first awardee of the National Science and Technology chips/papers in ISSCC 2023, ranking No.1 in the world.
Progress Award from Macau, 2011 Furthermore, during the same period the lab had 46 patents, 8
Chinese patents, 3 Taiwan patents and 35 patents granted by the
United States. Several works from the lab are already in practical
use in a wide range of electronic equipment, achieving
technology transfer. In addition, the lab's research team won the
second prize of the 2011 National Science and Technology
Progress Award, for the first time attributed to a team from
Macau, and numerous FDCT awards in particular the 1st prize in
Technological Invention also attributed for the first time in
Macau in 2020. Prof. Rui Martins, Founding Director (2011-2022)
of the SKL-AMSV, received Medal of Merit from Macao SAR
A group photo of the research team at ISSCC 2023 Government in 2022, in recognition of his outstanding
contribution to education. Moreover, Prof. Mak Pui-In, Director
of the SKL-AMSV, being the first and only scholar from Macau to
receive the Xplorer Prize in 2022.

Besides, the lab's research team won the 2010 Ho Leung Ho Lee Science and Technology Innovation Award, 5
medals from the Central and Macau SAR governments, and 1 of its members was recently elevated to the
Chinese Academy of Sciences as a Foreign Expert.



INTRODUCTION

with top national academic institutions in terms of state-of-the-

art chips in , San Francisco, USA
AT R RRR 1 2% B TR R P A AR 4 LB

mmm
60

University of Macau ;P9 Xk % * 4 15
Tsinghua University 7% # X % 3 8 6 8 14 39
HKUST &%t H X2 11 1 1 23
Fudan University 1§ 82 X % 5 6 3 3 17
Peking University Jt % X % 2 4 5 6 17
Chengdu UESTC & F#} & A2 4 3 1 5 13
Zhejiang University #iz X % 2 3 3 8
Chinese Acad. Sci. ¥ B #%£% 3 1 4 8
Southeast University & & X % 2 1 3 6
Univ. of S&T of China ¥ B #} £ 4l X & 1 2 1 4
Shanghai Jiaotong U. L 7% X i& K % 2 1 3
Tianjin University & 3 X % 1 1 2
Xi’an Jiaotong U. & % % i§ K % 1 1
CityUHK F#3% ¥ K% 1 1

Awards #§38

1 x Far-East Best Paper Award 2 x ISSCC Silkroad Award

BRA H R X BR8]

(1stin China ¥ & & %) 1 x ISSCC Student Research Preview Award

8 x SSCS Pre-Doctoral Achievement Award P AT AR

4 ARt 18 x ISSCC Student Research Preview

£ A RRER

Thirteen consecutive years (2011 2023) in ISSCC with 60 papers! #1345+ A BEARE L TR T HE L T0EH X !

Rank k% 2023 Paper 3% X # &
1 University of Macau RPIRZ 15
2 Tsinghua University FERS 14
3 Delft University of Tech. e RBEL 9
4 KAIST (South Korea) # A2 BT 8
4 SAMSUNG * ZEEF 8
Rank 3k % 2019 Paper 3 X ¥ &
1 Intel * EFR 10
2 Mediatek * L ks 8
2 University of Macau LRS- 8
2 Univ. of Michigan—Ann Arbor E &R AE RITMERE 8

* Multi-countries in Worldwide &35 # % 3 BB £

World Organization Rankingt+ S} ##& 3k & = 2023:1st = 2019: 2

Benchmark with top national academic institutions in terms of state-of-the-art chips in ISSCC
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INTRODUCTION

(ISSCC Chips - presented in 1SSCC 2019 — 2022

(ISSEC Chips - presented in 1SSCC 2023



MASTER PROGRAMMES

Master of Science in Microelectronics

EEWMT2MU (WMETE) RiE

Master of Philosophy in Microelectronics
BEEITE (MEFE ) RiE

o HFIREEHMEMEBEFRELERIZ
BRI (HEFR) 2 BARNEEEATEMAL
HEWETEN (HEFR) SRIE AREAS
o EEM—HNHETFEAXEMERE, TIEEEEREREREZE (ISSCC)
EERTAREHN Q023FELIKEN/EXREBPHRE 1)

® UM offers two Master Programmes in Microelectronics:
- Master of Science in Microelectronics: to train the talents and advanced engineers
- Master of Philosophy in Microelectronics: for research talents

® The only State Key Laboratory of Microelectronics in South China, published a high number
of publications in the world - renowned flagship conference - the International Solid - State
Circuits Conference (ISSCC) 1% in the World in 2023

Friz HAYERTE Courses Offered

IR EREE PN R HFEME IR/ B RSN SRR
Analog IC Design Digital IC Design Wireless/Wireline Data Converters
EREIE FFe ATIERE (EIREIRY)H
Power Management Biomedical Machine Learning Sensors/IoT Interfaces

https://ime.um.edu.mo/zh-hant/programme-educational-objectives/
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SPIN-OFF COMPANY

-charging System

As smart devices and electric transportations reshape our life, there is a growing demand for more
efficient and autonomous charging solutions. Traditional battery solutions that require manual manage-
ment and manual plugging and round-the-clock rotation are becoming increasingly infeasible. In the
future, therefore, charging solutions should be more autonomous, that is, allowing devices to work
efficiently without human hands.

A research team led by Associate Professor Chi-Seng Lam of the State Key Laboratory of Analog and
Mixed-Signal VLSI (SKL-AMSV) & Institute of Microelectronics (IME) in the University of Macau focuses on
a wireless charging solution with higher compatibility and better power transmission performance, such
that different types of devices can be charged by using the same wireless charging base. The developed
wireless charging system is characterized by its high charging efficiency of up to 94 per cent. The team has
developed wireless charging solutions for several applications, such as: electric kart, electric motorcycle,
automated guided vehicle for logistics, and multiple-coil continuous charging demonstration sandbox for
warehousing. The wireless charging prototypes has been successfully exhibited at the 7*" and 8" Macau
Industrial Products Show in 2020 and 2022, University of Macau Open Day in 2021, the Macau Science
and Technology Week and Scientific Innovation Achievement Exhibition in 2021 and 2022, respectively.
Also, the outcomes are well recognized by UM, some Macau companies and media (i.e. TDM, Macao
Daily News).

This project has been supported by the Science and Technology Development Fund of Macau SAR (FDCT)
and the University of Macau. Three papers have been published by the prestigious international journals
of power electronics, and a total of 10 papers have been published by IEEE international conferences.
One of them was awarded the 11" IEEE PES Asia-Pacific Power and Energy Engineering Conference 2019
Best Paper Award [in topic of Electric and Hybrid Vehicles]. In addition, one US invention patent has been
granted and five Chinese invention patents are in pending.

Since 2020, with the great support by the SKL-AMSV & IME of the University of Macau, the team has tried
to industrialize the research results and participated in several national and regional entrepreneurship
competitions and won 9 awards in total, including the silver award of the 6th China International “Inter-
net +” College Students’ Innovation and Entrepreneurship Competition and the third prize of the 5th
Dapeng New District Innovation and Entrepreneurship Competition. Also, the team creates a local
spin-off technology company, named as Smarmac Technology Ltd., of which the goal is to promote and
gradually realize the industrialization of wireless charging technology and other self-developed power
electronic technologies. Now, the team targets to the market of electric motorcycle with wireless
charging in Macau and keep the tight cooperation with local motorcycle companies from Macau.



SPIN-OFF COMPANY

(DigifluidicBiotech Ltd. http://digifluidic.com

Digifluidic Biotech Ltd. is a young and dynamic biotechnology company founded in 2018.

With digital microfluidics as the core technology and automatic nucleic acid analysis system as the
main product, Digifluidic is committed to developing precise automatic in vitro diagnostic
equipment, whose application fields include medical disease diagnosis, animal and plant disease
detection, health index detection, import and export inspection and quarantine, food safety

detection, etc., which shows infinite possibilities in the future.

The nucleic acid detection equipment developed by Digifluidic at this stage has the characteristics
of small size, easy to carry, simple operation and low cost. It solves the problems that traditional
nucleic acid detection requires complex personnel operation and special detection sites. In the
future, Digifluidic plans to cooperate with government agencies and scientific research institutions
in different fields to develop various detection applications with different detection methods. In
the medical field, Digifluidic aims to improve patient care, reduce costs and improve laboratory
efficiency; in the non-medical field, Digifluidic aims to develop a variety of applications, improve
people’s quality of life and efficiency, and provide greater driving force for the future development
of precision, automation and miniaturization of detection equipment.

10—



INDUSTRIAL COLLABORATION

_neous Localization and Mapping—MaNSoC

The successful development of the National Key
R&D project has filled the gap in domestic robot
simultaneous localization and mapping (SLAM)
dedicated chips. It has entered the commercializa-
tion stage of trial production. UM and ZUMRI has
contributed to the R&D of the low-power ADC in
the project.

The project realizes different mobile robots in
three scenarios and six categories of application
demonstrations:

» Three Scenarios: Indoor Home, Indoor Supermarket, and Outdoor Park.

* Six categories of applications demonstration: household cleaning robots, commercial cleaning
robots, entertainment companion robots, guide and tour robots, outdoor patrol robots, and
outdoor lawn mowing robots.

BMIKRFE x —#F S UM x AMICRO
B R W EET - ERERAA T
Industrialization Demonstration - National Key R&D Program of China
(NBAIMBRIES SMEMET RSk RIRBHRA)

R&D of Robotic Simultaneous Localization and Mapping - MaNSoC

AM3008: EB RS (EmE

EXRERRIT bo 3T T | e P St 2 S0 E S|
RIRIFRARBES - REREE TS %8) (FDCT-GDST) BT EING- 12501 HSSAR ADC

ERIASIRT




EVENTS AND VISITS

Yang Zhenwu, secretary-general of the Standing Committee The SKL-AMSV has published papers on ISSCC, the “Chip
of the National People's Congress (NPC) and secretary of Olympics”, for 13 consecutive years, and the number of
its Party Leadership Group, visited University of Macau papers published in ISSCC 2023 is the first in the world.

(UM) and recognized the fruitful research results of the
State Key laboratories.

An opening ceremony for the new location of the Zhuhai Prof. Rui Martins, Director Prof. Mak Pui In, Director of
UM Science & Technology Research Institute (ZUMRI)'s of the IME at UM received the SKL-AMSV was awarded
Microelectronics R&D Center in the Guangdong-Macao ISSCC Top Contributors the Xplorer Prize 2022.
In-Depth Cooperation Zone in Henggin. Award (ranked 6th in 70

years of ISSCC history).

The Institute of Microelectronics (IME) at UM and ZUMRI jointly held a forum Chan Pak lan, a PhD student in the Department
for scholars and industry practitioners in microelectronics to discuss the latest of ECE of FST, the SKL-AMSV, and the IME at UM
developments in the industry. The event also aimed to match companies in received the certificate of merit from the
Henggin and Macao with integrated circuit (IC) professionals. Macao SAR government.

12—



EVENTS AND VISITS

Visit by Xu Yanhao, Deputy Secretary of the Leading Party
Committee of the China Association for Science and Technol-
ogy and member of the Standing Committee of the National
People's Congress.

Visit by a delegation from the Ministry of Science and
Technology of China.

Visit by a delegation of Science and Technology Department
of Shandong Province.

Visit by faculty members from the School of Integrated
Circuit, UNAA and participated in SKL-AMSV microelectronics
training class.

Visit by Lu Shan, Vice Governor of Zhejiang Province.

Visit by Ming Wenjun, Director General of the Art Depart-
ment of the Ministry of Culture and Tourism of China.

Visit by a delegation of Science and Technology Department
of Jiangxi Province.

Visit by a delegation of Shenzhen Science and Technology
Innovation Commission.



EVENTS AND VISITS

Visit by a delegation of Liaison Office of the Central People’s
Government in the Macao SAR.

visit by a delegation from the Legislative Council of Macao.

Visit by Sun Xiangyang, Deputy Special Commissioner of the
Office of the Special Commissioner of the Chinese Foreign
Ministry in Macao.

Guangdong Satellite TV visited and interviewed Prof. Mak.

Visit by a delegation of Macao Science and Technology
Development Fund (FDCT).

Visit by a delegation from Henggin Guangdong-Macao
In-depth Cooperation Zone Committee.

Visit by a delegation from Shenzhen Greater Bay Area Office,
Shenzhen Foreign Affairs Office and Shenzhen Futian District
Government.

Visit by a delegation of Hengqin Affairs Committee of Guang-
dong Provincial Party Committee.

14_



For enquiry, please contact:

E-Mail: amsv.enquiry@um.edu.mo
Location: State Key Laboratory of Analog and Mixed-Signal VLSI, AMSV,

Research Building N21, 3/F University of Macau,
Avenida da Universidade,Taipa, Macau, China
Telephone: (+853) 8822-4700
Fax: (+853) 8822-2441

https://ime.um.edu.mo
https://www.amsv.um.edu.mo




State Key Lab of AMSV Publications in 2022

SCl Journals — 75 papers

IEEE Journal of Solid-State Circuits

“A 1.7-3.6 GHz 20 MHz-Bandwidth Channel-Selection N-Path Passive-LNA Using a Switched-Capacitor-Transformer Network Achieving 23.5 dBm OB-1IPs and 3.4-4.8 dB NF*,
IEEE Journal of Solid-State Circuits, Vol. 57, No. 2,pp. 413-422, Feb 2022.

“A 0.0285-mm? 0.68-pJibit Single-Loop Full-Rate Bang-Bang CDR Without Reference and Separate FD Pulling Off an 8.2-Gh/s/us Acquisition Speed of the PAM-4 Input in 28-nm CMOS”,
IEEE Journal of Solid-State Circuits, Vol. 57, No. 2, pp.546-561, Feb 2022.

“A 20 MHz Bandwidth 79 dB SNDR SAR-Assisted Noise-Shaping Pipeline ADC with Gain and Offset Calibrations”, IEEE Journal of Solid-State Circuits, Vol.57, No. 3, pp. 745-756,
Mar 2022.

“A 50-Gb/s PAM-4 Silicon-Photonic Transmitter Incorporating Lumped-Segment MZM, Distributed CMOS Driver, and Integrated CDR”, IEEE Journal of Solid-State Circuits, Vol. 57, No. 3,
pp.767-780, Mar 2022.

“An Inherent Gain Error Tolerance Noise-Shaping SAR-Assisted Pipeline ADC with Code-Counter-Based Offset Calibration”, IEEE Journal of Solid-State Circuits, Vol. 57, no.5, pp. 1480-
1491, May 2022.

“A Sub-0.25-pJ/bit 47.6-t0-58.8-Gh/s Reference-Less FD-Less Single-Loop PAM-4 Bang-Bang CDR with a Deliberate-Current-Mismatch Frequency Acquisition Technique in 28-nm CMOS’,
IEEE Journal of Solid-State Circuits, Vol. 57, no.5, pp.1358-1371, May 2022.

“A Reconfigurable Single-Stage Asymmetrical Full-Wave Step-Down Rectifier for Bidirectional Device-to-Device Wireless Fast Charging”, IEEE Journal of Solid-State Circuits, Vol. 57, No. 6,
pp. 1888-1898, Jun 2022.

“A 13-Bit ENOB Third-Order Noise-Shaping SAR ADC Employing Hybrid Error Control Structure and LMS-Based Foreground Digital Calibration”, IEEE Journal of Solid-State Circuits, Vol.57,
No. 7, pp. 2181 - 2195, Jul 2022.

“Arithmetic Progression Switched-Capacitor DC-DC Converter Topology with Soft VCR Transitions and Quasi-Symmetric Two-Phase Charge Delivery”, IEEE Journal of Solid-State Circuits,
vol. 57, no. 10, pp. 2919-2933, Oct 2022.

“A 108-nW 0.8-mm 2 Analog Voice Activity Detector Featuring a Time-Domain CNN With Sparsity-Aware Computation and Sparsified Quantization in 28-nm CMOS”, IEEE Journal of Solid-
State Circuits, Vol.57, No. 11, pp. 3288 - 3297, Nov 2022.

“A Miniaturized 3-D-MRI Scanner Featuring an HV-SOI ASIC and Achievinga 10x 8 x 8 mm3 Field of View’, IEEE Journal of Solid-State Circuits, Early Access.

“Analysis and Design of Three-Coil Coupler for Inductive Power Transfer System With Automatic Seamless CC-to-CV Charging Capability,” IEEE Access, vol. 10, pp. 10139-10148, Jan 2022.
“Mismatch Analysis of DTCs with an Improved BIST-TDC in 28-nm CMOS”, IEEE Transactions on Circuits and Systems I: Regular Papers, Vol.69, No.1, pp. 196-206, Jan 2022.

“A Single-Opamp Third Order CT A & Modulator With SAB-ELD-Merged Integrator and Three-Stage Hybrid Compensation Opamp” IEEE Transactions on Circuits and Systems I: Regular
Papers, Vol.69, No. 1, pp.64-74, Jan 2022.

“A 529-pW Fractional-N All-Digital PLL Using TDC Gain Auto-Calibration and an Inverse-Class-F DCO in 65-nm CMOS’, IEEE Transactions on Circuits and Systems I: Regular Papers,
Vol. 69, No.1, pp. 51-63, Jan 2022.

“A Millimeter-Wave CMOS VCO Featuring a Mode-Ambiguity-Aware Multi-Resonant-RLCM Tank,” IEEE Transactions on Circuits and Systems I: Regular Papers, Vol.69, No. 1, pp.172-
185, Jan 2022.

“Switched-Capacitor Bandgap Voltage Reference for l0T Applications’, IEEE Transactions on Circuits and Systems I: Regular Papers, Vol. 69, No. 1, pp. 16-29, Jan 2022.

“A 4T/Cell Amplifier-Chain-Based XOR PUF with Strong Machine Learning Attack Resilience’ [EEE Transactions on Circuits and Systems I: Regular Papers, Vol. 69, No. 1, pp. 366-377,
Jan 2022.

“Analysis, Design and Implementation of Multi-Quasi-Proportional-Resonant Controller for Thyristor-Controlled LC-Coupling Hybrid Active Power Filter (TCLC-HAPF)” IEEE Transactions on
Industrial Electronics, Vol. 69, No. 1, pp. 29-40, Jan 2022.

“A 0.15-V, 44.73% PCE charge pump with CMOS differential ring-VCO for energy harvesting systems”, Analog Integrated Circuits and Signal Processing, Vol. 111, No. 1,pp.35-43, Jan
2022.

“Comparative Study on Galvanic-Coupled Intrabody Channel Characteristic Measurement Methods”, Journal of Beijing Institute of Technology (English Edition), Vol. 31, No. 1, pp.30-38,
Feb 2022.

“A Comparative Study of the Electrodes Gels' Electrical Properties in the Measurement Issues of Intrabody Communication”, Journal of Beijing Institute of Technology (English Edition),
Vol. 31, No. 1, pp. 71-80, Feb 2022.

“A 3.3-GHz Integer N-Type-II Sub-Sampling PLL Using a BFSK-Suppressed Push-Pull SS-PD and a Fast-Locking FLL Achieving -82.2-dBc REF Spur and -255-dB FOM” , IEEE Transactions
on Very Large Scale Integration (VLSI) Systems, Vol. 30, No. 2, pp.238-242, Feb 2022.

“Accurate Performance Evaluation of Jitter-Power FOM for Multiplying Delay-Locked Loop”, IEEE Transactions on Circuits and Systems I: Regular Papers, Vol. 69, no.2, pp.495-505, Feb
2022.

“A 10-MHz to 50-GHz low-jitter multiphase clock generator for high-speed oscilloscope in 0.15-um GaAs technology”, International Journal of Circuit Theory and Applications, Vol.50, No.
2, pp. 367-381, Feb 2022.

“One-shot high-resolution melting curve analysis for: KRAS point-mutation discrimination on a digital microfluidics platform”, Lab on a Chip, Vol. 22, No.3, pp. 537-549, Feb 2022.
“A Swing-Enhanced Class-D VCO Using a Periodically Time-Varying (PTV) Inductor”, IEEE Solid-State Circuits Letters, Vol. 5, pp. 25-28, Feb 2022.
“A 240 | W 17 bit ENOB AZ modulator using 2nd-order noise-shaped integrating quantizer,” IEICE Electronics Express, Vol. 19, No. 5, Feb 2022.

“RF Rectifiers with Wide Incident Angle of Incoming Waves Based on Rat-Race Couplers”, IEEE Transactions on Microwave Theory and Techniques, Vol. 70, no.3, pp.1983-1993, Mar
2022.

“A 56-Gb/s Reconfigurable Silicon-Photonics Transmitter Using High-Swing Distributed Driver and 2-Tap in-Segment Feed-Forward Equalizer in 65-nm CMOS”, IEEE Transactions on
Circuits and Systems I: Regular Papers, Vol. 69, No. 3, pp.1159-1170, Mar 2022.

“Predicting the Influence of Axon Myelination on Sound Localization Precision Using a Spiking Neural Network Model of Auditory Brainstem”, Frontiers in Neuroscience, Vo.16, Mar 2022.
“Constant-Frequency and Noncommunication-Based Inductive Power Transfer Converter for Battery Charging.”, IEEE Journal of Emerging and Selected Topics in Power Electronics, Vol.
10, No. 2,pp.2147-2162, Apr 2022.

“A Fusion Topology of Higher Efficiency and Lower Capacity Hybrid Parallel Multi-Converters for Power Quality Compensation.”, IEEE Transactions on Power Electronics, Vol.37, No. 5, pp.
5957-5969, May 2022.

“A Simple Fabrication, Low Noise, Capacitive Tactile Sensor for Use in Inexpensive and Smart Healthcare Systems”, IEEE Sensors Journal, Vol. 22, No. 9, pp. 9069-9077, May 2022.

“The Masking Impact of Intra-artifacts in EEG on Deep Leaming-based Sleep Staging Systems: A Comparative Study”, IEEE Transactions on Neural Systems and Rehabilitation
Engineering, Vol. 30, pp. 1452-1463, May 2022.

“Single-channel Selection for EEG-based Emotion Recognition Using Brain Rhythm Sequencing’, IEEE Journal of Biomedical and Health Informatics, Vol. 26, no.6, pp. 2493 - 2503, Jun
2022.

“Miniaturized Energy Harvesting Systems Using Switched-Capacitor DC-DC Converters,” IEEE Transactions on Circuits and Systems II: Express Briefs, Vol. 69, No. 6, pp. 2629-2634, Jun
2022.

“Background Timing Mismatch Calibration Techniques in High-Speed Time-Interleaved ADCs: A Tutorial Review”, IEEE Transactions on Circuits and Systems Il: Express Briefs, Vol. 69,
No. 6, pp. 2564 - 2569, Jun 2022.

“A 23- to 28-GHz 5-bit switch-type phase shifter with 1-bit calibration based on optimized ABCD matrix design methods for 5G MIMO system in 0.15-pym GaAs”, International Journal of
Circuit Theory and Applications, Vol. 50, No. 6, pp. 1834-1854, Jun 2022.

“A switched-capacitor-assisted wireless power transfer system with regulating TX power and fast global loop”, Electronics Letters, Vol. 58, No. 12, pp. 477-479, Jun 2022.
“A Fully-Integrated Ambient RF Energy Harvesting System with 423-4 W Output Power”, Sensors, Vol. 22, No. 12, Jun 2022.
“A Variable-Volume Heart Model for Galvanic Coupling-Based Conductive Intracardiac Communication”, Sensors, Vol. 22, No. 12, Jun 2022.

“Rapid image detection and recognition of rice false smut based on mobile smart devices with anti-light features from cloud database”, Biosystems Engineering, Vol. 218, pp. 229-244, Jun
2022.




“A Unified Knowledge Extraction Method Based on BERT and Handshaking Tagging Scheme”, Applied Sciences, Vol. 12, No.13, Jun 2022.

“Fully-Integrated Timers for Ultra-Low-Power Intemet-of-Things Nodes—Fundamentals and Design Techniques”, IEEE Access, Vol. 10, pp. 65936 - 65950, Jun 2022.

“A 12-Bit 50 MS/s Split-CDAC-Based SAR ADC Integrating Input Programmable Gain Amplifier and Reference Voltage Buffer”, Electronics, Vol.11, No.12, Jun 2022.
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