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Semiconductor Horizons is aninternational, comprehensive journal dedicated to
the semiconductor industry. It is supervised by the China International Association
for Promotion of Science and Technology (CIAPST), hosted by the Development of
Semiconductor Industrial Branch of CIAPST, and published by Zhongyu International
Education Center. The journal is led by Professor Wang Zhanguo, an academician
of the Chinese Academy of Sciences and a renowned expert in semiconductor mate-

rials and materials physics, as Chief Editor, with Professor Chen Wei, Dean of the

School of CHIPS, Xi'an Jiaotong-Liverpool University and a Fellow of the National

Academy of Inventors (USA), serving as Editor-in-Chief.
Semiconductor Horizons delves deeply into the core of the semiconductor field, po-

sitioning itself at the forefront of global technological advancement. With a micro-
scopic lens, it unravels the intricate fabric of chip technologies; with a macroscopic
perspective, it discerns the evolving dynamics of the global semiconductor industry.
The journal serves both as a pivotal platform connecting global technical expertise

and as an authoritative gateway to unlocking the future of semiconductors.
As a "compass" for industry development, a "navigation system" for corporate

growth, and a "hard-core reference" for strategic decision-making, Semiconductor
Horizons is committed to partnering with global industry leaders to illuminate the
path of scientific research, empower and enhance industrial decision-making, and
jointly pioneer the boundless future of the semiconductor field.
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Semiconductor Horizons | Editorial Note

Chip Journey: Opportunities, Challenges,
and the Future

Dear Readers:

In today's era of rapid global technological advancement, the semiconductor industry—serving as the cornerstone of modern
information technology and intelligent applications—is encountering unprecedented opportunities and challenges. With
the rise of emerging technologies such as artificial intelligence (Al), the Internet of Things (loT), and 5G, demand for Al chips
is surging, accelerating the industry's evolution at an extraordinary pace. Yet, alongside this wave of progress, we must also
confront a series of pressing issues that urgently require solutions.

First, while the current investment boom has brought substantial financial support to the semiconductor industry, an
overheated investment climate may also lead to misallocation of resources and the formation of technological bubbles. Many
startups, in their pursuit of short-term gains, have overlooked the importance of solid foundational R&D, making it difficult for
them to achieve breakthroughs in core competitiveness. More concerning still, as the market undergoes adjustments, several
major tech companies have begun layoffs—a sign of growing caution about future growth prospects. This trend not only
dampens employee morale but also poses a significant challenge to the industry's overall capacity for innovation.

Second, talent shortage remains a critical bottleneck constraining the industry's growth. Although universities and research
institutions continue to cultivate new talent, the supply still falls short of the rapidly expanding demands of the sector. There
is an urgent need to place greater emphasis on interdisciplinary education and training to meet the increasingly complex
ecosystem of chip technology. This gap is especially pronounced in cutting-edge fields such as Al and quantum computing,
where the scarcity of specialized professionals puts companies at a disadvantage in both technological development and
market competition.

Moreover, the limits of Moore's Law are becoming increasingly evident, and traditional process technologies are hitting a
bottleneck. Emerging phenomena such as quantum tunneling are compelling the industry to rethink the future direction of
chip design and manufacturing. A major challenge ahead lies in how to continue improving performance while simultaneously
reducing power consumption and cost. At the same time, global supply chain instability is adding further pressure to chip
production, creating additional uncertainties for the industry.

Against this backdrop, we hope this issue will offer in-depth insights into the current state and future trajectory of the
semiconductor industry, featuring perspectives and experiences from experts across various fields. Our goal is to provide
readers with valuable reference points to help navigate this era of profound transformation—seizing opportunities and
collectively advancing innovation in chip technology, particularly in its real-world applications such as new energy vehicles,
health and wellness, low-altitude communications, environmental and water treatment systems, and aerospace and maritime
technologies.

Thank you for your attention and support. We look forward to exploring the future of the chip industry together with you!

Best wishes.

Editor-in-Chief, Semiconductor Horizons

Dean of the School of CHIPS, Xi'an Jiaotong-Liverpool University /
Fellow of the National Academy of Inventors (USA)
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Core Summary >

On September 14, the 4th
World Frontier Science and
Technology Conference was
held in Beijing as a core forum
of the China International Fair
for Trade in Services (CIFTIS).
Co-organized by multiple
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institutions, the event
brought together over 1,000
domestic and international
participants. Focusing on
cutting-edge fields such as
artificial intelligence and
immune cell therapy, the
conference featured in-
depth discussions on critical
topics including technology
commercialization and
industry-academia-research
collaboration. A highlight
of the event was the launch
of a metaverse cloud-
network platform designed
to transcend spatial and
temporal limitations. Over
ten cooperation agreements
were signed on-site, 131
industrializable projects and
group-standard application
cases from home and
abroad were unveiled,
and the construction of
China's preprint platform
was officially launched.
Additionally, the construction
of China's preprint platform
was officially initiated. Having
now convened four times, the
conference has evolved into
a vital bridge for integrating
global scientific resources
and addressing challenges in
technology transfer—driving
international scientific
collaboration from dialogue
toward tangible outcomes.
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Core Summary >

From October 22 to
23, 2025, the 2025
Semiconductor
Heterogeneous Integration
and Advanced Packaging
Technology Forum was
held in Suzhou, co-
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organized by multiple
institutions and attended
by over 300 industry
leaders. The forum focused
on frontier topics such as
heterogeneous integration
materials, advanced
packaging, and thermal
management, featuring in-
depth exchanges on key
technologies including
diamond-based materials,
gallium nitride (GaN),
and hybrid bonding,
while exploring pathways
toward localization
and industrialization.
Experts underscored
the importance of
strengthening end-to-end
collaboration across the
entire innovation chain—
spanning materials,
equipment, processes, and
packaging—and called
for building an open,
standardized industrial
ecosystem. Through 15
thematic presentations,
roundtable discussions,
and technology roadshows,
the event fostered cross-
sector cooperation,
establishing an efficient
platform to support China'
s semiconductor industry
in overcoming performance
bottlenecks and achieving
high-quality development.
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Core Summary >

In this edition of
Business Opportunity
Flash, we spotlight
core sectors including
semiconductors, AI
computing power,
and import-export
trade, capturing major
global and domestic
industry developments
and investment
opportunities. On
the domestic front,
China has achieved
new breakthroughs
in technological self-
reliance: the country's
first large-format
packaging-grade
substrate rolled off the
production line, and the
first fully domestically

developed general-
purpose GPU was
launched. Meanwhile,
the Shenzhen
Semiconductor Industry
Fund was officially
inaugurated, and China's
exports of mechanical
and electrical products
rose by 9.6% year-on-
year in the first three
quarters of 2025—
demonstrating dual
momentum in industrial
upgrading and high-
quality trade expansion.
Internationally, TSMC
reported record-high net
profits, while NVIDIA
announced a $100 billion
investment in OpenAl to
bolster AI infrastructure,
as industry giants race
to dominate advanced
process nodes and
computing capacity.
Additionally, China's
export controls on rare
earths have triggered
cross-border trade
responses, prompting a
realignment of related
global supply chains.
Behind these landmark
developments lies a
surge of opportunity
driven by the rapid
rise of new quality
productive forces.
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Core Summary >

In September 2025,
China's Ministry of
Industry and Information
Technology (MIIT) and
the State Administration
for Market Regulation
jointly issued the
Action Plan for
Steady Growth in the
Electronics Information
Manufacturing Industry
(2025-2026), providing
a two-year development
roadmap for the
electronics information
manufacturing sector
and the semiconductor
industry. Aligned with the
national "AI+" initiative,
this policy creates
a synergistic "triple
resonance" of policy
support, technological
advancement, and capital
investment, targeting
goals of localization,
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high-end upgrading, and
internationalization.

The plan sets key targets,
including an average
annual increase of
around 7% in value-
added output and over 5%
in revenue, along with
structural objectives such
as server deployment
scale and penetration
rate of premium TVs. The
plan focuses on deploying
tasks to optimize
supply (including AT
terminal upgrades,
5G/6G technology
breakthroughs, and
RISC-V ecosystem
development), expand
demand (through BeiDou
applications, advanced
computing, and cross-
sector integration), and
strengthen innovation
(via platform building
and frontier technology
R&D), supported by
safeguard measures
such as industry-finance
collaboration and
dynamic monitoring,
thereby opening up broad
market opportunities
for the semiconductor
industry and driving
its technological
breakthroughs and scale-

up.
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Core Summary >

From January to
August 2025, Chinese
national ministries
and local governments
intensively rolled out
supportive policies
for the semiconductor
industry, focusing
on technological
self-reliance and
supply chin security,
demonstrating precision,
diversification, and
regional differentiation.
These policies span seven
key dimensions: on the
technology front, they
provide support through
wafer tape-out subsidies,
"challenge-based"
innovation programs
( “Jiebang Guaishuai” ),
and other measures
targeting breakthroughs
in EDA tools and
advanced process nodes;
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along the industrial
chain, they strengthen
collaboration across
design, manufacturing,
and packaging/
testing while fostering
regional clusters; on
the financial side, they
establish multi-billion-
yuan-level merger &
acquisition funds and
industrial investment
funds to offer diversified
support; meanwhile,
complementary
measures include
talent attraction
and cultivation, tax
incentives, and public
service enhancements.
Regionally, the Yangtze
River Delta, Pearl River
Delta, and Central
& Western China
adopt differentiated
development strategies
to avoid homogenized
competition. Collectively,
these policies
create a synergistic
framework integrating
technology, capital,
ecosystem, and regional
coordination, aiming to
overcome "chokepoint"
bottlenecks and solidify
the foundation for
sustainable industry
growth.
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Core Summary >

In 2025, the global chip
industry is experiencing
a massive wave of layoffs,
with companies like Intel,
Applied Materials, and
Samsung reducing their
workforce. This wave of
layoffs is not simply a
cyclical contraction, but
an inevitable consequence
of industrial restructuring
driven by a confluence
of factors including
technological iteration,
market differentiation,
geopolitical competition,
and a mismatch in
talent structure.
Technologically, Moore's
Law is nearing its limits,
pushing the industry
towards advanced
processes and system

innovation, leading to
a shrinking demand for
traditional technical
positions and a shortage
of talent in emerging
technologies. On the
market side, the sluggish
consumer electronics
market contrasts sharply
with the explosive growth
of ATl and automotive
electronics, prompting
companies to accelerate
the allocation of
resources to high-growth
sectors. Geopolitical
tensions are exacerbating
the regional restructuring
of the supply chain,
compounded by the
global chip industry's
structural dilemma of
"a shortage of high-end
talent and a surplus of
low-end jobs," driving
companies to optimize
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personnel and production
capacity. Essentially,

this wave of layoffs is

the growing pain of the
industry's transition from
scale expansion to quality
improvement; in the
future, companies that
master core technologies
will dominate the new
landscape.
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HEERREE 1.3,

Core Summary >

Cutting-Edge
Technological
Breakthroughs Illuminate
the Innovation Landscape

Recent advances in
frontier technologies
have been rapidly
emerging. The Suzhou
Institute of Nano-Tech
and Nano-Bionics,
Chinese Academy of
Sciences, has achieved
two major breakthroughs
in B-Ga, O; power devices,
setting new benchmarks
for ultra-low leakage
current and the lowest
specific on-resistance—
offering promising
solutions for high-voltage
applications. Huawei has
unveiled a patent related
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B

to silicon carbide-based
thermal management,
effectively addressing
the heat dissipation
bottleneck in high-power
chips. International
collaboration and
industrial innovation
are advancing in
parallel: multinational
research teams have
developed a chemical
liquid deposition
process enabling
nanoscale-precision
coating control; the DK
Consortium's interlayer
formation technology
simplifies semiconductor
fabrication on glass
substrates; and Google's
Willow quantum
chip, powered by a
novel algorithm, has
demonstrated verifiable
quantum advantage—
performing computations
over 13,000 times faster
than the world's fastest
supercomputer, laying
a critical foundation
for practical quantum
computing applications.
Together, these
breakthroughs are
propelling fields such
as semiconductors and
quantum technology to
new heights.
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Core Summary >

Technology
Implementation Ignites a
New Industrial Ecosystem
Recently, a wave of
breakthrough innovations
has emerged across the
global semiconductor
industry, highlighting
significant advances in
real-world technology
deployment. Fudan
University has
developed the world's
first 2D-silicon hybrid
architecture flash
memory chip, positioning
China at the forefront of
next-generation storage
technologies. Meanwhile,
Tsinghua University's
"Yuheng" chip achieves
sub-angstrom snapshot
spectral imaging,
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resolving long-
standing limitations of
conventional imaging
methods.On the
industrial front, Dekew
Microelectronics has
unveiled the world's
first ultra-high-voltage
millimeter-wave isolated
driver chip, which has
already entered mass
production. In the United
States, scientists have
introduced a photonic-
based chip that boosts
energy efficiency for Al
workloads by 10 to 100
times.These cutting-
edge achievements
span critical domains—
including memory,
imaging, power driving,
and AI computing—
injecting powerful
momentum into the high-
quality development of

related industries.
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Core Summary >

Chen Shaomin's
Social Contributions
With over 30 years of deep
expertise in the semiconductor
industry—including 27
years of professional
experience in Silicon Valley
and extensive multinational
management background—
Chen Shaomin has made
significant contributions
to China's tech sector since
returning to the country. He
has held senior executive
roles at leading Chinese
semiconductor companies
such as Wuhan Xinxin
Semiconductor Manufacturing
(XMC) and Nantong
Fujitsu Microelectronics
Co.,Ltd,, playing a pivotal
role in advancing China's
semiconductor memory and
advanced packaging/testing
capabilities and strengthening
the domestic supply chain.
After transitioning into
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investment, he focused
on high-tech financing,
mergers, and acquisitions
within the semiconductor
sector, bringing professional
insight and strategic capital
to accelerate industry
growth.Earlier in his career,
Chen led the formulation
of Taiwan's System-on-Chip
(SoC) industrial roadmap and
authored influential white
papers on the subject. He also
serves as a guest professor
at multiple universities and
as president of key industry
associations, actively sharing
his expertise in management
and innovation. As the author
of several books, including
Strategic High Ground, Chen
not only imparts wisdom on
industrial competitiveness
but also explores humanistic
themes such as family
education and the art of
communication. He is a
vocal advocate for cultivating
semiconductor talent and
promoting market-driven
development in the sector.
Through his professional
legacy and thought leadership,
Chen Shaomin continues
to empower China's
technological advancement
and elevate public
understanding of critical
innovation issues.
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Core Summary >

Globally, numerous
research institutions and
companies have made
significant progress
across various aspects
of deep-ultraviolet
(DUV) LED technology,
enhancing device
performance through
diverse technical
approaches. Research
teams from China,
Japan, Germany, the
United States, and other
countries have achieved
breakthroughs in
material growth, device
structure design, and
packaging technologies,
with many key
performance indicators
now reaching comparable
levels internationally.
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IR T AT OK LED ; HEEERKAEE
HIRE MR J&, MR NREE N T
B0 IREL AN LED R £ 2 A 7]
DURZE MR, #0m F1E ARG
HRCREFHAPk R, &k, & Al4HS
AlGaN MR AEXERE R, AL5H 5 A
RELPEIRE E. HiR, p &l AlGaN #4
ROEMAK, HTF Mg ZEHEIEEERE Al
HopEmmeERs, SIOKEMR, =

B M R TFENKEARRIR, A
TRIX L F IS I 5 mE p M, &=
FRIEFAEES E A MY, EE, R
B (LEE) ZMRHIRESN LED &
RIS —, AlGaN S5HJK,
TR R ST 5T R E SECRE 3Lk
AR ™ & Al 45 AlGaN #
FBHY & F AR TM RIR Y B & KL
B, W TM iR FZE AT TAKRE
&1&, SRHESE"; AT
£ p 2 GaN #fill Eth 2 382U g DUV
S 0,

H A E R4 LED s R R0
i 53 71 BA €2 #& Nikkiso Giken 2 & 1Y
Matsukura FIFAFRI Nichia Corporation
7~ A B Ichikawa 1A, Matsukura
Bt p BB EE BE R AT
TRE4M LED fYektEaE W, % HIA
REETE, RUHFHKRTE p-GaN 5
8 p-GaN M Fh£5Hg, H il p-GaN &5
MEIANT @ AL 73 H p-AlGaN &, £
SRR, & p MERCHEEELA RN
IREHY 0.66 2, 3 RIMEREIAEIR

oo EILZRHET, # p-GaN g5 09tk
HIh R 5 S p-GaN SR T+47 2.2 1%,
£ 10 mA it ~, & {8 EQE 1 WPE
SHNEE]15.7% 1 15.3% (H AR IER
mKE) o JET 7 p-GaN EX &K AMEIK
WA, DA p B R S FEAR T T A Y
TSRS, ROCIERETS AR KR T,
Ichikawa FIPANIZRE FE T4+ LEE, 42
KHABEERSBEARBRERIRESIN LED
RN A p B4 fid )2 K2 Sf B A i i TR LA
SEWEAFE R Y, ZF AT
RV EEABHEEERSE LED SRR
H, RHAEKEFI &S (ADB) fEE
iEL#EE (SAB) Wit LZEM R E
FHEZER, §l& 7 255 nm 5 280 nm
BRSNS LED, #EER /G
ERHINES FQE HHEYEERE : £
350 mA i F, 255 nm LED %t 1
AR+ 2.8 1%, 1X73.6 mW ; 280 nm
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Universitédt Berlin 1 FBH #f 5% Bt 19
Michael Kneissl FIBA 183, Michael
Kneissl FIBATE R SR K AT 250nm )
LA LED (far-UVC) S 579155,
MATRAHAR TR FB (QW) FEHIZ
2240 LED St M4 RE SOBRAKAT IR Im
© &BITE 233 nm K KSR EE—D
=L QW &Gl (6-15 1), 7TEHX
EIA, JeoZimtl s 170 ik El&
FEKFE, EA, & 1549 QW I LED 7£
200 mA IKANEIRE FEI T 5 mW HIE
i thDIEA 0.47% MYIE(E EQE, L70 %4
N 9-13 /NI, BN T 7R
THE, HH QW HE AR KRN E
FHAHRERTRE, M=tk s
IR E S, NS SR M, 2R,
&R QW #E AT RE 5 | & 6T B IR Rk
RE, STTHISSEAR B, 1% ] BA BT
FAaH, BEETEE QW B E ZEWh FEF
far- IREL4M LED HR0 5 TAEF fn i OG5
KMo

= E 1R 1EHBLZ Bolb A FIHY
Jianping Zhang M FA #1 University of
South Carolina fJ Asif Khan FAo
Jianping Zhang IR\ IERIIE(E KN
268 nm Y UVC LED?, HI&{E EQE 1
& {5 WPE %7 5l 1& | 13.2% #1 10.3%,
£ 350 mA EA BT FEI 199 mW 1Y
HEHIEE, MERENE Y E PRSIk
Fo T MIEHIEASFFRINE 7R
(IQE). LEE %2%, ZBANETHRT
& ABC BAWRIEMIS T, BT
REFIIN R AR, BT BRES
TR FEMEZR [16], Asif Khan HBA
MEVE A B MR, @IS GER 4
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1£ 281 nm FEE 7458 361 W/em? By
msE R, MEBEES R ERKPLT
REM, TR TMA ARG K
BT BTSN, BREEICT B
ISR B, RIEEET R TE
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Hh [ [ N 5T A DAAR R 2 B 2
SHATFR P (R “ESERAT) WG
EF 5 R, EEEM R R F ALK
IR PR BNF N RR, =T H
R EEE 5 R F A L 7GR
B AN BB R AT (EFR “F
Rk 2z”) BOE4R H— R SRk &
ERAY @ERA T IREKILED B
LEE, @I SLII0IE S5 SRR Ig Gt 48
BB, B SRIE S B T A T
TR AR LS HY AT B A8 KOG F 1% H HE A
W HNARSN A, R A TR BE
Z RGN AR T E, RAZH
K E5f 25 19 K 45 4h LED 7£ 350 mA H i
T WPE JK 2 10.7%, #2154t R £ 5
LED 87 64.9% ; 5 mA ¥ AHR FHY
I {6 WPE 7 3% 13.24%, X fh i & #7
WG ICRE B E W BAT A EH, ol
EFEERNEBNY AR, TikER
FIBAER IS0 T —Fh & F 5 (b 3R
& EREREXIET, EEUE TR
MiFRTF2ELR I, M EFREK

R5 S E&E—NETHA P, %%t
HENEGEATRNX S 5ENE
&, BRIEF TEHIRFE SRR, ]
WFIEY 277 nm REH LED Stk i Th =
IXF]51.7 mW@ 100 mA, I&{H WPE ik
9.98%.

=. HHRARRK
TEROR SR B SR B b, TREE S
LED IF DRI A7 38 B M S5 50 2 E
rRERT, HN AR, R
I EARRRER MBS R 10
AT AN, RESH LED 1S

Hadk, &, MR AlBN EER
BRI 1Y ERSEREGORLT,

N

N, IKERPREREHEEF I ERE
RITR, HNHAEMMNGEZEERN R
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AEBIE=ATTE ™ S RIESTE,
K AE 260-280nm HIR 45N LED |2
ERTHFHRZFEBEBNRGE, ENT
LSRN ATZBEREN, KB
SRS SRR, XM A

SEMICONDUCTOR HORIZONS ~ ¥S{&{157

FAR5|%  Academic Engine

3R LED BT B & 2 08 19t DR DARY.
X BB AN SR, B G HAE T N
PG5S R BT AR IR, AR
LHMER M BEE N RIGSNXIR, M
TH AN WREHEE, YK
REEARTTE, REIN LED #FHTH
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AR E RN EE, ZRGRIER
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1% FH 265-275nm R B, F Ak HE 7 Lo
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E TR SLBURIR SO E N S 5E I,
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%G b, EKRREERE. AR L.
COD %X Z S5 Ma I e 2R G2
AREEELREE, SEREHANE, F
FRE4M LED, %i5ll2 250-280 nm ¥
BRI R SEREME, AT AR = R B R /N
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RS BI A TN HL 288 R 18 CDOM I
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KK EE LR ) REINEE, N
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AL AR KA BB 1 SR Pk
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JYIREEE T &b, FRERBRIN, %
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In-memory computing sensor synapse based on low-dimensional
V,CT, MXene and its bio-inspired neuromorphic application

AR #R 3EC pEEHIE
( FESF PR SR 0T ; 2 FEEREW EEHEIR

# % F W (floating gate, Fg) WK FH —

B ECHK H

5] ; AR R TSR

R N T2 filt (in-memory computing

sensor synapse, IMCS synapse) FfGHBFFREMFAAIAZENE, BIL S8AIES K7 ER
AR ERCR, FHEEE L

M, IEESRZE|TZRE, &K

TTHNRRIABE o B4 —4EM R MXene R A&
B IMCS A 5 fih 72 41 2 A A8 {62
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XA BB F R
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B8 & P 5K W 0 17 (i & B s R
FEESRIURMTR T, ETR/RERSE
4t CMOS KM B I BEEFRAH
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E D kA

RS A E T EMIRTT A WAL ERY
mYCEUE, LR EMLE
Wt Rl ABTFE A E R AR R E Sl R (V,CTY
BIGIREFEFMEE R R B PR EAT (VO BFEZEEE,
TR R (GaOy) WEEER, 718

T TS TR TR AR TR,

RAITERR R T 95%,

05, A la BiR, L2 IMCS A
TRALATAMAER S TS ZHUEHE
FRARREMEN I, SETR
AT RGHEEL, BERER
— R AL R M A O ER N T 58 fi R HO A
ZE 51 H (optical neuromorphic
computing, ONC) Z# 1 A\ T% 6
I ERHE RN RBES, HEHE &N
HEHE R SEE AR S, M
MY IR SEM, &1ERE ONC R4t
EEWEY, ERRNEMEF TRES
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HRES R R/KIE,

RS &, AT R Ak
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e F1E EE?%%?%U?%&?@%%D@Hj%%ﬁﬁ@?%ﬁ?iﬂrﬂ]E%ﬁ%ﬁ@fﬁ%iﬂ‘iﬁﬁﬂ, FRESEE T I AR 2 i

Core Summary >

Artificial in-memory
computing sensor
(IMCS)
with floating gate

synapse

structure has received
widespread interest
due to the excellent
non-volatility
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TRATRGEGURARL, FGERT FOE WA K
FSEMRMAR, Jes IMCS AN T5fi
BEE— SRR SREEIGE, N
“BXHFF1 (Carbon Neutrality)” #i
Hiro MINFERMRE B DB, &
FAMHESH I AR S N FHERC
EARAI S 1,

B, BET4M0 &6 R ER
fis 9 N T 5 fih = 0,455 T o B = 3 Y
fafF, WMMHZFME (phase-change
memory, PCM). BT fif 85 (resistive
random access memory, RRAM),
F il 5T M fm iR B (electrolyte-gated
transistor, EGT). %k M 17 R I &
& & (ferroelectric field-effect
transistor, Fe-FET) F1 1% # 3% & M
f K & (floating-gate field-effect
transistor, Fg-FET) %, EXL3ES
KN EER D, AR R E A
HN SRR B, 1Y IR A 7 77
RE T AR R IE B R IS MERE, BOAN
B—RWE LB R RESRF DY,
TEAMINEJE [ BB =, #sh Al

(@ (b)

Rfi/E

WEBREG

(e) U]

AR AT M ES, ERT
1B 5 05 2 B AT A R il e e it . 5
BEEMY). BBERFSIT FE5M
KHHEE, (RLEM BHE R IR ERERE, 45
INBRE RSE AR D 48 ) BB AT
B&HEME, €5 N1k, —HIEE
B Rt (MXene) HHEHESE
SHERE. §ESE (> 4600 = 1100
Sjem) FERMESRAKMETZE 2K,
A, H97% HINIE IS R 5 R/
M N 457 P 1 3% B MXene f2& #) B2 2%
IMCS e fyF it 2 A E AR AR U1,
AR ERCR A = 4R
(V,CT) MXene, 8 &# % (solution
processed, SP) il & 7% M7 5 B & AR
& (Fg-FET) HIFMEMEFERE (B
1b)s V,CT, MXene 872 H T B4
A S AR, Ton e S ERE,
£ 8 (0,) FAEHIEKGE, V,.CT,
MXene £H B &4 K —BEHE LA
(VOy) S E&MARNENE, ZE
7 T MXene /2 25N, ERBA
ERFER, RN, REFFREBERES

Au (c)

(9)

Ci1s O1s

Intensity (a.u.)
Intensity (a.u.)

£ V2p V4 2py,
f
o

V4 2py,

o
4

V¥ 2py, J\ 4
P

Intensity (a.u.)

V&*2py

292 289 286 283 280
Binding energy (eV)

536 534 532 530 528
Binding energy (eV)

528 525 522 519 516 513
Binding energy (eV)

1. B EVARGHATRYEERET R () EVRMMERER ; (b) MXene IFMEMEARESIRER ; (o) MXene IFH2
AT ZMEBE (scanning electron microscope , SEM) Ye%E ; (d) V,CT, MXene 7> F45H7REE ; (e) MXene JHEH)
C 1s XPS fiEit ; () MXene #ifEf) O 1s XPS A% ; (g) MXene [ V,p XPS AEi%
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controlled by the
excellent adjustability
of the charge-
trapping layer in
recent years. It's one
of the most effective
solutions to improve
the operational
efficiency and
enhance biomimetic
simulation of artificial
neuromorphic
systems. The emerging
two-dimensional
(2D) MXene has been
considered a popular
material candidate
for the floating
gate fabrication
of artificial IMCS
synapses because
of its high optical
sensitivity, excellent
electrochemical
characteristics,
and outstanding
hydrophobicity. It was
the first time to select
the solution-processed
vanadium carbide
MXene thin film as
the floating gate
layer of the artificial
IMCS synapse in this
work. Meanwhile,
the self-assembled
vanadium oxide thin
film formed as the
tunneling layer during
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the annealing process
of the MXene thin
film. Then the gallium
oxide channel layer
was deposited onto
the tunneling layer
by the same method
and electrode thin
films were deposited
by the sputtering
method. The floating-
gate device exhibited
artificial synaptic
responses and
reliable memorizing
performance with
electrical and optical
stimuli, which
simulated the long-
term brain-like
learning ability.
Eventually, the in-
memory computing
synaptic responses
induced by the desired
solar-blind ultraviolet
photonic stimuli were
utilized in the neural
network to identify
handwriting numbers
from dataset, and the
recognition accuracy
was higher than 95%.
Key words: in-memory
computing sensor;
non-volatile memory;
low-dimensional
floating gate layer;
artificial synapse.
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W H.
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H TR VO R 2RI FE S, A
TR IE I V,CT, MXene {#ilE L £
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S FEERREE ", & le-1g  MXene
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SRR 175 B R e L P T AR AL 5 fi
f& B Jm (postsynaptic current, PSC)
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CHIPS Based Sensing Technology and Its Applications in
Healthcare
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HEENRE, BUAEHS THEBBVRA

University aims to
focus on high-end
technologies in the
chip field, addressing

cutting-edge scientific
issues and technical
challenges. It emphasizes
interdisciplinary
integration and industry
collaboration to cultivate
high-level application
and leadership talents
in the chip sector who
possess innovative
capabilities, an
international perspective,
and entrepreneurial
spirit, which are
urgently needed by the
nation. Currently, the
Chip Institute offers an
undergraduate program
in Microelectronics
Science and
Engineering, a master's
program in Advanced
Microelectronics
Technology and
Materials, and a
doctoral program. The
undergraduate program
emphasizes broad
industry skill acquisition,
in-depth research
on integrated circuit
hardware knowledge
and applications,
and solid mastery of
semiconductor and chips
based technologies.
The curriculum
includes circuit design,
integrated circuit
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layout automation,
chip manufacturing,
integrated circuit
processes, testing,
and packaging. The
master's program delves
into microelectronic
devices and micro-
nano manufacturing
technologies, with
master's and doctoral
research topics exploring
frontier research
in microelectronics
technology applied to
sensing technology, Al
technology, new chip
materials, and the field
of health and wellness.
The institute focuses on
three main development
directions: school-
enterprise collaboration,
interdisciplinary
integration, particularly
the application of
chip technology in
biomedical health,
and the integration of
artificial intelligence.
With the rapid growth
of student enrollment,
the Chip Institute will
strive to build a high-
level international
faculty team to meet the
developmental needs of
students. Additionally,
it will actively explore
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integrated education
models in the future
to cultivate talents
who are in short
supply in the market-
those who understand
both chip technology
and management and
finance. Here, we
highlight our research
and applications in chip
sensing technology,
especially in the health
and wellness sector,
including flexible
wearable microfluidic
sensor chips for
monitoring biological
fluids, research on
neuromorphic devices
and chips, high-
sensitivity flexible
wearable RF sensors
for glucose detection,
battery-free RF sensor
chips for perception
and detection in
healthcare, ultra-
sensitive magnetoelectric
MEMS sensors for
medical detection, and
chip imaging technology
applications in brain
imaging.

Key words: Chips,
Semiconductor, MEMS,
Integrated Circuit,
Sensors, Healthcare,
Imaging, Detection
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