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OOO  FACTOR 1: NEW DEMAND DYNAMICS OOO FACTOR 1: NEW DEMAND DYNAMICS

Green Energy Impact scenarios: i market revenue ide from 2020 to 2030, by application (bn USD)
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OOO FACTOR 2: TECHNOLOGY FACTORS

The integration of smart technologies in semiconductor manufacturing facilities is an ongoing trend,
promising significant improvements in productivity, cost-effectiveness, and sustainability in the
semiconductor industry.

=  Estimated Semiconductor Sector Industrial @_ _‘éu Key Technologies &
Automation Spending, Million USD “"'Hf Salutions

TRERI] AsEaN 1. Acheanded 7. Miedtive
Robotics Mairtenarce
2 o 8. Lnergy
T 3. Dig Daia Mlansgement
511 Analytics & A1 Sywtom
4. Digital Twin 9 Llean Room
. 5. ARAR Automation &
o £
B ARC & RIS g =
T e Ao | wherseuri

Image Source: Freepik / Data Souce: Frost & Sullivan
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FACTOR 3: BUSINESS MODEL CHANGES AND OTHER THEMES

Impact scenarios:

* Modified correlation between
semicon-sector growth and
overall economy

¢ Modified cyclicality (ies)

¢ Altered indirect and induced
impact

* Altered geographic distribution
of economic impact
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FACTOR 6: GEOPOLITICAL TENSIONS, TRADE WARS AND INDUSTRIAL
POLICY
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OOO FACTOR 4: POPULATION GROWTH, GEN Z AND AGEING

Populatics Stataticy, Global, F15, 2030 and 2050
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Global sales overview

FEARERRZRRAIBAEE » 2019 FH ALY CDP 1 2060 FEZE R NG RERBETA R RNLE

MR AL GDP (B 2014 EMENFESH BNBEET ) - ADRARRIEE DS EER LA
KU -

Demand benefiting from ongoing output gains restocking inventories as supply chains normalize

Global light vehicle sales forecast (millions)
= Greater China

+ 2024 outlook: Recovering output in key regions feeding
inventory restocking as supply chains improve. Pent-
= Rest of World up demand continues to play a role in supporting
production (likely losing momentum). Weak incoming
100

orders still a concern: economics, lending, cost-of-
40

I|ving, EVs and auto affordability.
0

Robust global outlook for 2024/25 — esp. US, Canada,
2018 2020 2022 2024 2026 2028 2030

North America = Europe

OO0 FACTORS5: INCOME GROWTH

®
s}

India and key European markets. Delayed incoming
Euro 7 emission rules mild positive, now 2027/28 (was
2025). No pre-buy in 2025 and boost for 2026/27 esp.
emry vehicles/vans/variants.
Mainland China: incoming data indicates stronger
market activity, esp. domestic brands, despite sluggish
economics and consumer caution. Falling NEV prices
and NEV stimulus extension to 2027 are driving NEV
PV penetration to ~44% for 2024 (36% in 2023).
« Discounting and dealmaking improve as supply further
recovers—oprices unlikely to settle back to precrisis
levels as the market mix normalizes after the chip
crisis (many price “levers” have evolved). Delayed
Euro 7 helps European pricing.

ildcards—Red Sea “crisis” (parts/CBU/ships),
Chinese exports (EU probe), EV uptake, EU/US
elections, US IRA/EPA and net-zero commitments.

Living standards are projected to increase, especially in lower-income regions
Real GDP per capita in USD trillion (2014 PPP) per person, listed by GDP per capita in 2019, Baseline scenario

o
o

0 I I I

- S&P Global

Mobility
USA  Canada OECD OECDEU OECDAsia OECD OtherU Middle Other ~ China  Other  Latin  Other  India  Other
Oceania  countries Non-EU East&  OECD Eurasia  America non-OECD Africa
countries North  America Asia
Africa
= GDP per capitain 2019 mEEGDP per capitain 2060  —OECD Average in 2019 OECD Average in 2060

PIREA B HHE) N R4S
FHEV ~ PHEV ~ BEV  FCEV) WA E LB R B4 ESTER -

BERAMTER AT » 7% 2023 F£ % 2035 FREB) H E A (40 ICE ~ MHEV
FEE ) M PHEV (

Note: GDP

FROST ¢& SULLIVAN ™ ENV-Growth model (OECD Environment t Dir

t
The Long View: Scenarios for the World Economy to

rity (PPP)
2018(3]),

TERIFE/R BEV (B
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Global : Light vehicle powertrain electrification forecast
Production ratio by PTs and total production volume forecasts
Driving factors
FCEV wmmBEV wmmPHEV mesFHEV msmMHEV ICE ====Production Volume Pros, - The lowest production cost
100% 104 Cons. | - Insufficient performance even for the current PT regulations
iR
@ ~EU Euro7 encourage to move from ICEs
90% 102 Pros. | « Effective solution for emission regulations in emerging
Countries as its additional cost is restrained
80% 100 =~ ~Insufficient performance for the PT regulations in later 20205
or later in major markets
70% 98 broe. | - Tax reduction depending on CO2 performance
° « Preferential treatment in China NEV regulations
60% 9% E ~More preferential treatments for BEV and PHEV in major
o 3 - markets
2 50% o S « Weakening of price advantage against BEV and PHEV as the
[ o z continuous battery cost reduction
H 8 ~ Preferential treatments by governments in sales, reguiations
= 40% 92 3 Pros and infrastructures
8 ] - Lower cost and longer driving range than BEV
T
T 30% 90 o Co « EU CO2 regulations limits PHEV sales
£ [ - - US ZEV regulations limits PHEV sales
20% 88 B fal treatments by governments in sales, regulati
Pros and infrastructures
10% 86 - OEMs adopt BEVs as main PT for the long-term strategies
0 a4 - + Unclear cost down roadmap to compete with ICEs and HEVs
% = + Unclear if majority of consumers will accept BEVs
va (g» 5» Q'L 59 B P B D o . ~Preferental treatments by governments n sales, reguiations
U o and infrastructures
JS— Cone. | *Lack of hydrogen stations will limit the sale volume
R + OEM is not proactive to increase FCEV/
S&P Global Copyright® 2023 by S&P Global Inc. Al rights reserved.
Mobility

TEAFESREMBNENRFEESLA TR - 81FFHEH -~ b3~ ABMAPEBUEBEAE - T8R4 Bl &
2023 FEA 2027 FMZER - B H R BRI BIEMEENE BEY) BB EME FCEV) ~ EmEEAENE (PHEV)
RESESENE MHEV) AR (ICE) - BALMIt R SSHEEREENKRBS  HANEHEKAKTE
BRI o

Comparisons of sales ratio by powertrains in major markets + Japan

2% BEV

PHEV
L[, 3% PHEV 13%
2o E 7% PHEV V
BEV
CY 2023 ‘ W'/. FHEV

/ FHEV
7% MHEV
5%
LW e PHEV
BEY,
32%
BEV 43%
28% BEV
\ MHEV
4% PHEV.
8% PHE!

FHEV 6% PHEV

V

6% MH\
49%

CY 2027 S%FH'I BEV

S&P Global Copyright® 2023 by S&P Global Inc. All rights reserved.
Mobility

= BEV FCEV ®PHEV ®FHEV ®MHEV ICE
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Automotive semiconductor market entered new cycle of growth

SiC+GaN is increasing with electrification
Automotive semiconductor market (US$B)

140
m Other semi
120 = SoC
m DRAM + Flash Memory
100 power devices (SiC+GaN)
mpower device (Si)
80
5% CAGR
60
40 18% CAGR]

23% CAGR]

_—
_— e e In BN BN N 12% CAGR]
2022 2023 2024 2025 2026 2027 2028 2029

2017 2018 2019

Data compied August 2023,

Source: LEES

S&P Global
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o BFEE (EV) B HBF U HIBAEE - FA5TE 2035 F  ZHIBEHE 2023 L) 4,200 BEEEE 1.22

(Y=l

o B 7T E 2R (OBC) MIHZHK 2023 F£HIA) 2,800 B A B R E 2035 FMHEME 6,000 BE ° EeHNRTEFTE
2030 F1& - =D Z“HYARERZAEER)AE (BEY) * M BEV FE OBC A HEREEMAE °

e Bt - Bt (DC-DC) B2 THig AL 2023 /YA 5,000 BE K E 2035 FRIFEIE 8,000 BE » DC-DC &
RBANEREESINERERE R AEMERAATHNSEEER

o ARG 2023 FERVAY 4,200 BEIERE] 2035 FHIBIB 1.22 BE
BAME  LIEBEEE)H -

- BEFANKEONERBERE

E-Mobility components demand
Implications for power electronics supply chain

Market trend of E-mobility Components (Millions)
mOn-Board Charger DC-DC CONV. = INVERTER

o * 122m of inverters are expected to go in
production in 2035 from the current market of
2 about 42M units

100

« DC-DC Converter market will grow more
constantly passing from more than 50m of units

80
in 2026 to more than 80m of production units in
o 2035
0
« OBC volume will benefit from the share of
o vehicles expected in production after 2030.
Globally 2/3 of vehicles will be BEVs achieving
I I I I a demand of over 65M of units by 2035
0

2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035

Source: S&P Global Mobilty, Pover Electronics Extended, January 2024
©2023 S8P Giobal.

S&P Global S&P Global Mobility
Mobility

o MEBRILIET NEELAEHNE (EV) WERSRIEE - 2000 FREFE - K BV RAMEIE
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FRETHSTER R B FRER AZIERNTEESH S -
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SRBIRTETE 2028 FRIHS ARIMNIENE - HEEZHKRTAY  HEBFER MM ATKEA COVID-19

%Dﬁ’%ﬁlf@ﬁiﬂbﬁﬁ’ﬁkzﬁﬁﬁlfﬁ WeREIER R ERRARMIEIN Y R2ER °

EHEHH 0 2IREEXT HAE 2028 E%EJ 13.8 BEZETT ' FIER 2.0% © 85T 2024 FEE R 4.4% - B8

@m@% EREUEFET HRE RIER I~ TEEATH -
e 2023 f@aﬁl%ﬁ%‘itﬂ?ﬁ%? 0.7% ° T8t 2024 FEHHE 1.8% o
o TEMB B | DEHAERNNIRELIN « WHEMNKRE - a4 E -
o 2023 FRIRELEXESIRER 2.4% o TA5t 2024 FHHE R 2.2% °
o SREN BT %ﬁ%%%%ibu ~ SRR COVID-19 ML S R iEZRAI TAF -
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Global Economic Conditions in Industry Market

Global construction spending reached $13.8tn in 2023, reflecting a 2.0%
year-over-year (YoY) increase. It is projected to rise by 4.4% in 2024.

Global economic conditions, 2023-28

10.0% Despite the increasing worries about rising costs and an economic

§ 8.0% slowdown, non-residential construction spending will increase, driven by a
® surge in spending by the US manufacturing sector. In other areas of the
£ 60%
g world, non-residential spending may be constrained by weakening demand
g 40% for businesses’ output, rising debt costs and equity, as well as reduced
T 20% 7 appetite for bank lending into the sector.
H
< 00%
0% J 2023 2024 2025 2026 2027 2028 GDP in 2023 expanded by 2.6%. A key driver to that growth is that the US
: economy has been remarkably resilient in 2023, owing to better-than-
= Machinery production tracker ——— Construction spending expected consumer spending. In the forecast years, Asia & Oceania is
——Industrial capex spending ——Real GDP forecast to remain the main engine of global growth.
Source: Omdia ©20240mdia X X . .
Global manufacturing machinery production was supported by growth in
2023 2024 2025 2026 2027 2028 New business intakes and efforts to complete back\ogs of \{vork, wh'\ch were
Machinery production tracker 2.4% 22% 29% 26% 4.0% 43% been delayed owing to COVID-19 and supply chain disruptions. Machine
- N builders have been increasing their inventory of safety stock to mitigate
Construction spending 2% 4% 8% 7% 6% 6% ture risks
Industrial capex spending -0.70%  1.80%  6.00%  530%  4.80% 5% .
Real GDP 260%  2.20%  2.60%  2.70%  2.70%  2.70%

Source: Omdia ©20240mdia
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Key industry sector performance overview

IAE growth forecast by industry, 2023 vs. 2024

14.0% 14.0%
12.0%
0% 12.0%
£ 100% o
H 100% §
5 80% 2
G 0% 8.0% \:
s 9
g
&
4.0% 6.0%
2.0%
2.0%
0.0%
20%
2.0%
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Top 20 industrial semiconductor suppliers
Top 20 i suppliers for i ial market, 2021 and 2022 ($m)
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(M) @mhimAm -
H Techno Systems Research (TSR) A9 Market Analyst f373{# Takeshi Niwa 7% :

o BERIFHTISTENR © 2023 4 11.5 BER » 2024 FEIFRI A 11.8 18 BWEFERIBAKE 2.2% -
e 2023 £F 5G 1 th A 56% » 2024 B 63% * 2028 A 81% °

o R 5G MBI REUANHTE TS ( BEAAR 5C FHEE ) -

o RK(E 5G BERFHIZER 120~130 ETTEHE » BREHE

o {EEHERR » KR LTE EHERE 5G BOM BYA ( & H48A0 RFFE) Z£ © 2023-2024 £ 10 35T
o 6G BEIFHMMIFTAFTI 2029 FF k&) » £ 2030 F#Hd 13% MTHIHAEE

o BEAFHYS ' ERBEMIBRIEERFARN 2023-2024 FHRIAEE °

smEK @)

o (RERAIIE - EREDIMERTA 6% RIH BN ER - TR BIAERF 25-30% R 54128 » SoC AtIERENAKI 8,000 & v -
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6. Smartphone Market Forecast

Smarthpone Market Forecast by Standard, 2020-2030

1,600.0

e R ERREERRER

g SRR R R R RN

SEEEEEEE
e EEEENEEEEN
o SR NN ENEENNE
‘S BN EN
2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030
u3G ELTE LTE-Advanced

m5G eMBB sub-6GHz ~ W5G eMBB mmW
m6G FR3 band m6G FR3+FR2 (mmW)

5G RedCap

Smarthpone Market Forecast by OS Platform, 2020-2030
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Android/AOSP EHarmony OS =i0S

Smartphone Market Model: 1.15 billion units in 2023,

1.18 billion in 2024. 2023 down 3.5% YoY, 2024 up
2.2% YoY.
- 5G accounts 56% in 2023, 63% in 2024, 81% in
2028.
Future 5G market growth depends on emerging
market, low cost 5G handset.
Lowest priced 5G smartphone reaching $120-
130 range. Only gradual price erosion
estimated in the future.
Low end LTE vs low 5G BOM cost (chipset &
RFFE) differences: about $10 in 2023-2024.

- 6G smartphone market expected to start in

2029, accounts 13% market share in 2030.
Currently we assume slower growth compared
with 5G, because of the increasing premium
smartphone price, no killer application.

- Smartphone Platform: Huawei in-house

Harmony OS start growing in 2023-2024.

- Assumption: Huawei maintain ~6% market

share globally, 25-30% market share in China,
around 80Mil pcs of SoC supply capacity.

On-Device Gen-Al Z2& Fmii57E0] : Gen-Al fE

o A * EAWE) ~ BIE - ARER -

o N/ AEN T EARB - RALR °

o HXEXM B~ B BERBHO - BPXZIE
Gen-Al °

o JETBAY - SFEFHMETE 2026 T ATIE Gen-Al 354 ©

A :

TEETEI 2025 4F » JEARES

*=*=
=

N

B F AT

» On Device Generative Al 4 T ¥ SoC BBRMEINNER » LUSEEBMAEN NPU IS SHE

BIRFARA LM

o ERAIRMEI Al AIREEF R ERIESS (NPU + CPU / GPU £##:t8 ) -

o FRALE : B SoC ML)
#9 40-50 ZEIT ©

On-Device Gen-Al Smartphone Market Forecast, 2022-2030
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Apple Android/Harmony OS = Generative Al %

Our definition: On-device LLM, i i i neural

processor (NPU) on SoC

<Gen-Al enabled mobile processors in 2023-2024>

Apple 2024 A18/i0S 18, Qualcomm SD8 Gen3, SD8s Gen3, SD7+

Gen3, MediaTek D9300, 8300, Samsung Exynos 2400, Google G3, G4

Gen-Al application

- Personal: personal assistance, translation, contents generation

- Business/Productivity: personal assistance, generating
professional documents, summarization, programming, call-center,
customer support,

7. On-Device Gen-Al Smartphone Market Forecast

Major premium smartphones is expected to
support on-device Gen-Al by 2025. 29% of
smartphone will support on-device gen-Al.

Non-premium: high end phones to support on
device gen-Al around 2026. Mid/low phones:
difficult to support on-device Gen-Al.

+  On Device Generative Al generates
demand for SoC process shrink to
address higher performance NPU, and
higher capacity DRAM for larger LLM.

+  Actual on-device Al may use multiple
processors (NPU+CPU/GPU
heterogeneous computing). On-device +
cloud hybrid cloud.

+  The cost challenge: caused by SoC and
memory cost increase. approx $40-50 of
cost increase by process shrink (4nm >
3nm) + additional 8GB of DRAM.

(1) #5358 : BRERVF ERmISTEA

2024 FTEH : FRETSRENREE

iR L

A9 DRAM » 13

BESENAIEINATSIRE o RRRAEHE/N (4nm > 3nm) + ZESMY 8GB DRAM » g AIE I

WSTS EF#8Y 2024 FHFTAR - 2RV BRHBHL LFER 16.0% ° 2024 FEHEMNHHEE
&5t/ 6,110 /8557t - EIRBIERR Y BEMESEABYRIIR - FAlREsTHE (Computing) Rinthiz (B

Server / PC) o
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BRI S FRVBR - BIEESIMAIS - BEAR 10.7% -
BERER 76.8% ° MR - DILTTH ~ ABFTLH © ROBISRNELLF SRS HME R A KRB TR -

wiE

ENFEEAMETEHE HIRBERE @ B0 BIA 25.1% M 17.5%  $8Ltbz T » BONTEsTEEIR 0.5% 1y
BERER  MBARTEFHE/NE T 1.1% o

Global semiconductor billings (billion US$) — 12MMA
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2025 FRE : FiERERER
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2025 £ AT b AR E R aT HE IR R -

Spring 2024

Americas
Europe

Japan

Asia Pacific
Total World - $M

Discrete Semiconductors

Optoelectronics
Sensors
Integrated Circuits
Analog
Micro
Logic
Memory

Total products - $M

WSTS B —AMEFBRGZAN 2024 F+—HEXEHEM T FEH

134,377
55,763
46,751

289,994

526,885
35,530
43,184
19,730

428,442
81,225
76,340

178,689
92,288

526,885

168,062
56,038
46,254

340,877

611,231
32,773
42,736
18,265

517,457
79,058
77,590

197,656

163,153

611,231

192,941
60,901
50,578

382,961

687,380
35,310
44,232
19,414

588,425
84,344
81,611

218,189

204,281

687,380

e AR AR R A BRI F LR
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AR Y R RS
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2024 WSC / JSTC B

B TSIA / BRZ BREEITER

A \WSC CEO &%

2024 FEMWSC CEORERJISTC 2FEN6AHE 7 HRAASIFET  HEAYEREZRSE (JSIA)
FH - WSC &7 H Noriyzsu Kurihara (Toshiba Electronic Devices & Storage Corporation) & » JSTC
2:Z8IMH Toyooki Mitsui (Kioxia) IEEERE - HELZMEFRENT :

6848 BEEGRTIENIGE EESE

6 H5H JSTC &3 / WSC Reception / TSIA REREBRE
68 6H WSC &3 / WSC B%E

68 7H JSTC &3

BETORERGESHIARERE

1.WSC RkE ' AEXERER (AESERARBEARLER ) FHEESEAKAES  KEEFEFAIER
HEER  HEMUARKE ERBZFHELE - ROBEEREBRBALE -

2. JSTC fK3kE * # TSIA JSTC Chair Miki? (AEEEK ) XB - (kB8 Co-Chair &ikE (wE+ SR
MR ) AREBRTFRER - 8BS ILEEFEIHE Peter Cleveland ~ TSIA jE#2E&RI Christopher Corr
TSIA RS BIFR BB TRER N AREHE

@A nNo.109July  aEmpEmERGOmEN

R EFNEZIZMERBFFER - 2IRERE - MINZERNHSEARE  HEEEREF
BEMFERRRAGE  SBNRR  RESMERDEIBIEINER - 2PE > KhEEKEBEAIRK
B TSIA BFE WSC RIFE LIE/NEERE » BER WSC MR EBEERARIL T CEO KEFER - 71
HE CEO S » WSC REIBFMRBSFEM WSC MEBH LB BUNTMNBEBRES ' TSIA BERH
WSC ZERRAEKENERE ZE LERIEKEZE -

IR

RSB ERREENT ¢

I. ESH
a) GHGs

2022 £ PFC RRBHHFR ENRE(CHIREREFRM TR - TZRH AR MBEF TRENRE -
2023 FRBRWENIEETT  BA CSIA ERREREE » ESA FRILTHENMNMIER  HERESHE
SIEARATT SR  WAE TR GAMS & LIRRXER - ESH ZEE ST HF MRS 2030 & PFC BEBE BE#
LUBHER (1- BIEHHNE / RBFHEINE ) 231 - BIRER 2030 FRE 85%

WSC 3 %ILBUHT?:TJ@ IRFMEIESR (Kigali Amendment) & » &R ¥ BREXF DAY (HFC)
MEMEME R - WSC E— T ERSBEBURR R ¥ BREXT AR BRI/ N ER KA LA
f9 HFC ©

1)

[
]
"

N\ \ i

A \WSC Chairs 58 A WSC CEO wiE

A TSA REKHE
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b) Chemicals

BB BUSFIFEBUT A B E1EE B0 PFAS FEAML 2 R - {8 PFAS FIHEM L2 R¥ N EaeRE
ZRHEE - ESHEZE S PFAS BREERESTZER T Hi#¥ - BBONEERREE PFAS FERNEERH
BRGE - WA KB 282 PPAS B BEPTRENRE - WSC N8BT » E6IE PFAS 1BEERR » Y
FRE1L PFAS (£ FAFIBERAI DRSS, « M REEMFT R - WSC th N BUF FE S IR E H SRS hiRE « IR
B PFAS ERIERHR » LESRERBAFNR - B0 KIBRBEMLFNE > TEHE
HEEERINELL2EFE PFOA) RIER - WSC BXMEHT - st E s L B EXTRE ML
BRREREEE  WRHEANREREXTHMERNTE » LSRAENERRD °

c) Water

ESH Z8 & X FH AR A7K TR/ NAE IR sKEREARNMNEE/ - ESA KR 10 AR -
BT L HE “water usage industry best practices” WESER @ f ESH ZEE@8* -

Il. Customs & Tariffs

a) WTO Moratorium on Customs Duties on Electronic Transmission

WSC B WTO B E1E MC13 LRE#FERIAH ETFEHZUMETR NS - EHEEBEN RS AIREES

Fﬁﬁﬁﬁﬁsﬁﬁ 2026 £ 3 B 31 BRI ATREMRRIER - WSC 3UE GAMS 7 ENBRfA B E 4t WTO X

B TR Moratorium » WHIE WTO sk @ R B REYERAFNENEMN AR KA R
Iiﬁ%%%m SR EHHSREBTE—T EBIKS -

Hilq s MNM - pajgl
Q¢ a ljii"F oy -] ”m¥

e ([
.;E..i’nl' ,lfd_fijfi,i_i’ut;_ijhi

?f “‘J H

.-'ll-;l II._,

‘A

A TSIA ﬁlé% |

@ nNo.109July  ampmmEEpom

A \WSC /JSTC K&

b) Customs Classificationn

IRIE ESIA » WCO HS REEETE 2024 F 3 AEES BB MCP non-electrically interconnected &
A HS heading 8542 » B=ZHZEMAFE - BN WSC IREIEH HS8534 #F smart PCB #y A\ HS8534 >
ESA XRTHEBBEBEREAEEZIRE » WHHSFFAREE -

c¢) Information Technology Agreement (ITA)
WSC W EEIIT RN EET — Sk HIE— K ITA (ITA-3) » LIBIELIBIAR R EA L BEREER - JSTC

HMERBRITSEAESNERERSE  WSC UEBSEBFHESHIBERTASZER - e
EEHEBUERL TA-3 LIKEAR TA S Z2RETEBNEENHS -

d) Digitalization of Customs
IE7 3B SIA IRERVHTRE © SIA KRB B EEEEERAL RN - AIEEHEL OFIEREE

TREAGMERNERELTE - X8 SIA B TI/VERKLE RS LBEN B ENEA
WSC TTRRER TR S » 220 SIA MR HE— S, -

lll. Regional Support

WSC K GAMS E2RISEAE S BB ENEMME - SHethnt " BUNE S8 Best Practices ; X
¥RZE “Transparency” M “Market-Based Principles” 89 2 (BB R BIZE KL - ©4F 10 BH GAMS
Regional Support Workshop #28 3 BEERE E RS & " BUNE £ 1 Best Practices ; #1715 @ i
N4AIE GAMS R [R5 IFFH 2] - WEEIINBERK D ZRIAZIEE BN Best Practices < TR » &
HERE—FIRHBITESEENHINGRR - WAEEETE =RERERRNM °

surEpEEpema _ NO.100Juy S




[ PR B 22
GLOBAL VIEW

B pR AR EE
e l=TYRVI=WY

IV. Encryption

FFERR 0 2024 & WSC #9 Encryption FAE & RE1E WSC EAARE B WSC a2 — 125 GAMS
2% o

WSC #BIIARE TC260 WG3 IS HERIR Y RIFER » i BRIMARIEENMAKARE @ (EHEE
REREERBE 2 AL EERETHRZNRZ AENE - TIENE—FIRIE 2023 4 GAMS INZHEY
& FR9ETEe - BESE 10 BB GAMS Encryption Workshop St T RESE#ETAE -

1) BUR / ZEHBEASIENREENERE (BB RESGRFIRE ) £ AL REIEAE (Fin 1ISO 156408) ?

2) BRATHY THIN / BRFHME AL BE 7

3) ERWEA XM (MNRE ) BWLE ? flan4 EEil - HABMERRRNERSE -

S<E SIA 1K B RIAv N TR/ VAR T IC BB TN, THENMAKE T REZTE—TFI®

V. IP
a) Abusive Patent Litigation (NPEs / PAEs)

FMEBEREEESIZILRME - I XESIA RER  XEHNE=FEPNENFRBREL  TE
WERBEEEZEE=7ENEAENFRANER  TRRARSXFENETREECNEERNEREN
EEEM - £ WSC 2T AREXBEER (TSIA WSCREEEF ) B5EH > FTERAUBLS K 100
ZIAERN > BT WSC XFREZNPFNE S ERRIF - BN EEERENFA A EEEMRAIH - I
& WSC IP ZEREERREMBIEARITBILEME - 1P ZEET 10 AR LA BEERNESZE
JEARFTE NPE / PAE BB AERFFIA - WSC 5B GAMS BB\ HM AN ERIESEHE
DIRERADE=FEDNENFANEETE -

b) IP Statistics and Cooperation with WIPO

A& (TSIA) LR WSC IP ZE &R WIPO IZE MM “FREER" K\ WIPO #iXFItRER » BHEAR
WEELHIERE —IRB RS - 25 WIPO SUZRITHIRWETF - At - FBERERZ B/ GAMS

MRaAE—2 ~ ZRNER DIREBAFFRANEEEE  TEEL "SRR BRAIRERERES
MBA LB FRRNER -

VI. Global Supply Chain
CSIA FERNEB HZE - B HEHRESRIANHEEMERE X E MRS + B CSIA EETK
WSC I ERALEERE - KESF 10 H GAMS SZFIERBUTSE - LR EHAFSRAUEENE
M WETE WSC FERESFSREEBEIMMMENSE ] - ZmERHBFESFENERIRHNME
EREREEEEFIREBE T TENSEEM -

HEAER WSC #ERs - ESIA f9 CEO (UK IRH - ERBHRMMERETERHECRBRNHAE  BERE
LIRS IS ©

@) nNo.109uuly  ampmmEEpmn

VIl. Workforce Development

JSIA & TE/NMATESER “ROATESELERZMAFSIRESR 7 EC AGRER" FIKSIFESTI0
AFEEEXNZN - ERRESFEREXRHELENRSIN - RFF JSIA R TSIA (EEAREREE) R
WSC K JSTC &ZFHPDZWNSIFEBTRRMENE -

TSIA R E—FERRSI FEBTIMAFERERNRMABI  EEERSRERRSID » HTRAHK L
BEE WSC #3u -

VIII. Future Meeting Schedule

S 10 BB GAMS / JSTC &% B ESIA 3t 5 B8 (2025) F 2 AR JSTC = M ER SIA 3 5 38
5 BB WSC / JSTC &3 i OSIA £t o

WSC / JSTC EHFR—EE NRIEEZE CEO N2 H » EXEZMNERHE JSIA BE RN WSC
FEPBRMCEORE  REFERIMIMEREXBDY  HEBFZHENCEORKBERLAR
M BERAFMER  EIMCEOMERLKSHER - HHEZBEBEEINALTEHREE  WSCREH
TREHFRANBAGNMN R FREFEALEREEX  AEERHIABERKBSFERATR
HNARBAER » ARG JSTC X WSC & @ H JSARREME R —E20 R SEEGREK -
TSARNEZERFAERKXEXEREAT (BEARESE  HE - AR - HEE  ZRAE K
WMEXER)PRA  EHAEYEREXNREEEEE  AGRXEXERERILAB 2R - B
BHERERE TSIAZ2E WSC REEEZEW  EEREAR - hEERBRRELFRZL
REBRRKMMR IR

TSIA & &% WSC HEZEF NS RER @ BULENE R

2

m BRI RSEE2IEE T (WSC) *

HARYEREES (WSC) A—2RFEXERREN R oY ERBEHFAMARNBREAS  TEXNES
FERBEAE TSIA) ~ [ (SIA) ~ B8 (ESIA) ~ BA (JEITA-JSIA) ~ 8E (KSIA) « XAE (CSIA) B EREE R
c B EATHERNERNKETHENEG R  RANRUBALRYEREXRRCEE  BRBUITCEEX
g ~ ¥ SRHEE - SMRERE - RIFE ~ MEEMRZER Encryption) » IRIBL2FE S ESH) » 23R¥E
BhmBEMNSED Y ERERBHRKER - RESERCSE - SFWHKRE S EMEMBITARN “BUNHE
FEREEE (GAMS)” IBRBURER  UWERM WIO SEBFESIRIEXTS - AEEFESE8FXES
B GAMS &% @ BB XER - BA ~ B8 ~ BE - RPBIZBHFHLRLREFH WSC FTiZ HI S IBBEREZ

WAZZBEEEERATEFEEN » ALtk WSC K GAMS RS EREXNEFESEREDERRRE
FERCERTE -
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024 SEHSA FEMFENXBERENABBREREERT AN IRHEE - BB 5 HREXRER
FRHMNRMEE  REBRREZALNHER  BEERELEXBRAES - PAMHENEEZER
PFAS » PFAS Bt i @ HE R M B T - fE/R2%E -

— -~ PFAS $IRIBABERE

B 2000 ERASHBERFEB NS RYLIR - 2RANSATENE PrAS) RAHIENES  BIRE
BREES AN  BREMALENEOBERNRYE - FRERET - $4 PPAS BASREAENED
REMEEE - KL RRER PR MIEM PFAS EMREAR  SEAMERILEY « REEYTRE -
BEAERE S FCHOR FIEEHBE PFoAs) (41 PFHS RERSE ) IaE tENE 2R BH2ARE
JABRE (PFCAS) (41 PFOA RER S ) 72 AERIEAD I TL B TR ELIE PPAAs BFE BIVA RREM - 1K
REERAKEERRGINTET - PPAAS FTRRE L WBIEA] / SUEMIOIE - MEEME » PFOAs LLAE1A
FBEBAACHIN PFCAs BB EBMENRIEY < AR - EEYH - 588 PPAAs S LLRSE PFAMs BEER
ML RN o

AN + PRAS 1EXAT ASEAN A RERLRGT RSB AR T — Lo BB FINAREEMRNRRULIR S
CRBNTHARHEE - AERROAE T ELHE -
® PFAS ¥ \SRIRIRAOS &

5% 1 HRA5 T EHIBIR PFOA M PFOS MBI SR B ABRITRBEN © EME PFAS A RS HRERY
SR -

HALAFFTH PFAS ZIEEB R EB T B PFOA M PFOS AL < AT » RIEPFAAS BEEREHETNEESM
ErRARRE PFAAs LHEG8E PPAAs EAESMNAREN - MAEERBME T ERABRIIESKFE © FH
REREANE - PFAAS TEABHNAY RIEE AT RER A - EEARIFAIIUTE PFAS H > BRTE PFAAs (PFOA Al
PFOS) UK —TE2 @B AL E (PFECA) HFPO-DA (GenX) R HSIEIERE ; 2 —/& PFAA (PFHXA) BIEE - B

%1 : PFOA #01/ 8§ PFOS BIER D iEE a2
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MEFENETRE PFAS i BEFZEEERN / SVERRKEMRENEPRIRA PFAS © BBIFFERRNK
ESMEUR  BER PFAS BEFEENTHN—EERHIERA

FLERE PFAASs EABRTF R AESF - WHEERFAEXEFEEMNMSHRAZ - FELmBKF
RER R PFAAs MEAD PFAS HRTEEMIREE - ELRIBINRREEREMNREREE VEERUARTRINE -
KB —AL AR PFOS M PFOA RYIMIBZKF T & - AIRER AN EFIFERTZ Em VL ENEME S HIAPTEL -
FERAZSRMKSOHE S REBME - DIREBFRENT AR  PFAS NILEKF&ES -

AR BB ER BRI PFAAs IBURIRE: - RILB B (kR - 257 ) HRANREREEN - B
A PFAAs SERIBMEEEIER T - WHBEEBEIFI - E—RART  SARBLRZNRE PFAA REEA
RERINEHR - LS BEARISRKERERE SN NI RER RNERRAZTRKE - BENREE
AIREE NIRRT RIKRIRA

o REMEBRET (L

I PFAS A RER R ET(E (ERA) BB HENE - RASBEERAERM L84 - BAIENARRKRNES TR
BERFTE PFAS II—EBKER - v 2022 FF 6 A » MBS PFAS I8 S SN EFRREBE T ANA X - A
USEPA B8 T PFOA 71 PFOS VB RRIFKEFEH AR - BEMNELKFE Y —LETREERTBXRA
IKRKEAEYIRE - —LEAEERERAGERENEE T - FREZENESERYRNERX
WPEEE - RLEAAMISE S EITRERERN PFOS 3k PFOA BISIKKAE A - BRT EL B a8 S
RAMBETIRSRERE T ZNEEE X BRKELEY « BEMNHISYHIET PFAS » REEZ PFOS
PFOA ° FSLEREIRIRM Y ¥ PFAS #£1T ERA U1EE -

F_EEEIEBRS ERAMNSUEE R AER RN ABAIRNEZEH PFAS ROBRKE - #ERE
BRBEI AR RN R EERS R BRI AT UBRAER - BHEN PFAS » E—kBAIREE R - ARYE
BIEEMN T RDAER - F=EEEIEEEE PFAS EAWNSIE - BRI BAERBIBIVRNRED T #E
BRLBRB(ENENS!E  ERSHEEENEYNERSHERTSEENTLEBYNRE - RAZIM
PFAS TE/KEMEE £ RAZFHNERRRENEBT  RPREENREMABEEM RN PFAS NFFER
B o EARKRTY —LRENKEEY (BESENEYE) N PFAS BAFERIME - EVRERTNEDRR
EFAHRETEERYEER  LMESERRT LIRS -

— ~ PFAS EIEF ik

PFAS BRI HTT ° DATEIREIBAINSIEST T 2SS SR © (B Al Ak E B R o R T =SB 244 -
“BRPENT SEFLEEEREI/VEEMTRENENT  BERETREER - 25 BNESEHKE
BRTEIEERERCE R © B REE SRR (BINR2E [RO))EITARE/ £ o MILEENESY
(FRBREMER « BIIER RO 2AHK ) WEBEE—S RIE « WENEERTE -
o IR
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T (BIENFREAE « RYEAE « TrBAEEAIELY ) LRI B E o A A LA E (BIZNE ~ 4% « 45 ) 0 e
HESRMEENERILE - ARESE > FIANRE  TUR « B8 « pH ERAERE(BIER - TEE2NEY -
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o FERLE MR (GAC)

GAC Ik R—TEE B EREA RN ERESE PFAS FIZKRIBEAT - REIHY PFAS BB RE/ GAC &N
A FERY 2R B ] EL%“TE%%T%FE&% B 2 BIFTERIBAIPRBEFE S - GAC ¥ PFOS IEBRBE DS
PFOA » (BRIEEBEBERER - —RIME @ B PFAS EEREM GAC BHAE D TIBIRAIZEEEFE @ BLAIRR
IS L PFAS RIZRRETT B IIARA%E - BN A B RUERE - [RiF (BBIFEEILEE ) MK AH GAC Z&H
DI RERE - ZREANRIFEER GAC EM AR @ 8RR - ERNFSHERLEMAF XA GAC (21#FR ) EAE
BRERR PFAS -

o BT iR

ZER PFAS B X BIIR TR B R — XM ERMATBA R - X BIREAERHTLERE PFAS EARRE -
—RVEE R AR BEAE ZoAK 38 A4 AR I SBIRTONN B - AT RIBRE S R A RIS HE - ERBERBRR
WAERIBERT PFAS KBREES - BABREELFTEZEENEY) © BRFMNKAN X RFEAILIREREE -

o 5B
BERECHKEPEARERADIER PFAS < TR - RS MCEMRET BRI TRE  RETE
1T ﬁﬁﬁéﬁTLﬁmr RARAIRA - Al SERERES M TRARNRENERMER - 8BRS

SR (EERNTRE) RRMERRE Eﬁi’%ﬁ HIt AR EE U AR T B RN BRAGHNE
B - RAERKEEES PFAS URMEY - BIBRE - FFAFREER L EEEE -

o A ER
BANBE—BYESMSE  BRLERZRMRREERE  BLERB LFREKE » EMitREET
DBEHRRIEDE - 20 PFAS - PFAS R5ERMEIRIBRE - AREEIERERRME R YHRBRIE—D &

HREE - E—BRECHERREBEAER @ WREAE AR PFOS 1 PFOA K R# PFAS B (B¥ ERIKA,
SO PFAS R B EREE ©

o [ZEEIEIE /R (CAC)

1§ CAC X AR 7KERY B HYZHA MM TKPRUS B LR - MR ERE RIS R AIRBAYSRY -
RMRD MBS - MR MIRCERERE - WA BEEIR  BF LR TANERE T LIS RIRRE -
CAC Ali@B B iE N E B ERMARENEREEEN - DIEESAY) » SENREE REE £ A LU
ASRYRE © CAC 123 ~ BOM ~ RERAZDNIIR B R RINER - BR Y AL -

= - EEIEFRETEIH LM
o EFIE{RE (USEPA) £&8iF7K;% (SDWA)

SDWA {REZ BRI A LB FAKALFE o USEPA 8RR SDWA RAE(R] PFAS HIE BB AELAIRIMNIER ©
SR » USEPA B30 88 ¥ —IHE B /& PFAS B R EERAKEMR NPDWRs) BER » HARBENT® ©
RAZEHISEYERAER (UCMR) StEIZRBAFEN—RAHKKAKPNRERZEHNELSTEY ;
2022-2026 FEERHKEFE 29 78 PFAS ©

@A  NO.109July  ampmmmEEGRmR

. —

[ PR B 22
GLOBAL VIEW

o SEMELFA (TSCA)

TSCA = USEPA %ﬁ%&i R AR FIRFI AT AR AR RERERERE R L EY BN E
BEY) o BEE 2020 AN A BRI ARRA] (SNUR) » USEPA IREREISIEE R HE PFAS IR « (A

FPFFE
O

o EEMERHIUEE (TR 518

TRIFFEIZR AR FFRER USEPA BB ERRE - BERUARBEFENFEENRRERXENLEY
BIREHIN o 70 2023 MEFE » K8 180 /& PFAS BIIABREERNLEMERE -
o H{thBFRHtg Iz &l

EBRRIEE AR (CDO) BIREEME EFAT (NHANES) 5188 1099 FRIBFETHARZ I D
PFAS ZBEMRE » ITASRBADHT » FHERRPHIFELE PFAS - EEF A BARRFBNESYENRRES
B (ATSDR) BB =T PFAS IR BENZESE - 38 SERDP # ESTCP » =R ERAEE (DOD) & BhETd PFAS
MR ~ BB « ARSHNEE - DURESRABRIBEIRIE -

o FR{REXMEULE (RCRA)

RCRA Bf, T USEPA B G EYEIE - B E Y RMAMUE IR S A mSt F LS R Y & Rt T 4
HERIREN - BLZE 2023 &£ 9 B » MARB I PFAS #1ET7 %A RCRA G EEY) -

o ;ERIKIE (CWA)
CWA BHF USEPA 88 Bs B HE A B FRK IHE R IE SIS B S » Wik T EFITEREKIZAE - BHRNZ

BRIHITHY PFAS BEFR/KEIER - USEPA SHEIBBHFRIRHIT5R (ELG) MEIZOSRMBERUE RS (NPDES) 7F
RIS B2 E AR R -

o E BRI (CAA)

HHIS A PFAS MBI ZE R BEE L - B8 USEPA IE/ETEMBR BT 50 » LUEE RIS E PFAS %)
BiERZERSRY) -
o R ANENEIER FDA)

FDA B4 FLLRME RBEEA® A PFAS « B 2022 f£2 A ' FDA B REMEYE (FCS) mAI &+
Fl|H Y —£64 PFAS B FCS °

o B[S AEIAZE (NDAA)

FE NDAA Z3R DOD B5FEE PFAS FEEERIE R @ ELEERITIBE L FERREDE N - 2018 £ NDAA &5
—(BEE PFAS ERIEZR » IHEH NDAA B85 T MM Z M PFAS HEEER -

1 https://pfas-1.itrcweb.org/

2 chrome-extension://efaidnbmnnnibpcajpcglclefindmkaj/https://pfas-1.itrcweb.org/wp-content/uploads/2022/01/ITRC_PFAS_Fig12-7_

Sept2023.pdf
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A)[BY3a] Kuo-Yu Hsiang
S PERAR B A EFTRR
BE

AEBRIZNEZRARAREEFRRAMKER LTI MRESAEEEREE
EREBCASZEARARKEFERLTRE - 25 EEMEERRESUE—(FER
3 IEEE BB TEAR 2353 IEDM B2 Symposium on VLS| Technology & —%& - IEEE
BIFEEASEMEZMICIRPS 2 & - JBAREIRAATIERIC IEEE EDL 2 82 IEEE TED

=y

5

A
el
i

/ = = 3 7% BH&¥E 2022 IEDM Top Ranked Student Paper & fs IEEE T-ED - [RIfF
— - WERE—FPARLE 4 BEEEFRFPR - SHEES - XK EREREZSF
A LA ZE5R 6 & IEDM / Symposium on VLS| Technology °
BHRCRE / EF
® 2022~2024 LI — 3B ARF=IBEZHHF ® 2021 DIE—3 BB A BB E A US17848806-Integrated circuit
= = == e 014 * 2022 Top Ranked Student Paper of IEDM &% fg 2023 IEEE device and method for fabricating the same
£ Lo ZAK B = - e T-ED Special Issue * 2020 FHXESHBEF I TERES
N =R = C I : EEBWEE
5 = teey = = 4 i B AT 1. K.-Y. Hsiang et al., "Novel Opposite Polarity Cycling Recovery (OPCR) of HfZrO, Antiferroelectric-RAM with an Access Scheme Toward
— = <~~~ 8" = Unlimited Endurance," in IEEE International Electron Devices Meeting (IEDM), 2022, pp. 32.5.1-32.5.4.
= == Y HE B HE © 2. K.-Y. Hsiang et al., "FeRAM Recovery up to 200 Periods with Accumulated Endurance 10'? Cycles and an Applicable Array Gircuit
toward Unlimited eNVM Operations," in Symposium on VLSI Technology, 2023, T2-4.
HEE AT 1S AT 2 AllEA = = HH =2 = um 3. K.-Y. Hsiang et al., "Dielectric Layer Design of Bilayer Ferroelectric and Antiferroelectric Tunneling Junctions Toward 3D NAND-

Compatible Architecture," IEEE Electron Device Letters, vol. 43, no. 11, pp. 1850-1853, 2022.
4. K.-Y. Hsiang et al., "Bilayer-Based Antiferroelectric HfZrO, Tunneling Junction with High Tunneling Electroresistance and Multilevel
e - [ HI1SEE o Nonvolatile Memory," IEEE Electron Device Letters, vol. 42, no. 10, pp. 1464-1467, 2021.
5. K.-Y. Hsiang et al., "Unleashing Endurance Limits of Emerging Memory: Multi-Level FeRAM Recovery Array Empowered by a
Coordinated Inverting Amplifier Circuit," IEEE Transactions on Electron Devices, vol. 71, no. 4, pp. 2708-2713, 2024.
6. (Invited) K.-Y. Hsiang et al., "Fatigue Mechanism of Antiferroelectric Hf, ,Zr, 4O, Toward Endurance Immunity by Opposite Polarity Cycling
Recovery (OPCR) for eDRAM," IEEE Transactions on Electron Devices, vol. 70, no. 4, pp. 2142-2146, 2023.
7. K.-Y. Hsiang et al., "Ferroelectric HfZrO, with Electrode Engineering and Stimulation Schemes as Symmetric Analog Synaptic Weight
Element for Deep Neural Network Training," IEEE Transactions on Electron Devices, vol. 67, no. 10, pp. 4201-4207, 2020.
b= 8. Y.-C. Chen, K.-Y. Hsiang et al., "Monte-Carlo Modeling and Characterization of Switching Dynamics for Antiferroelectric / Ferroelectric
HZO considering Mechanisms of Fatigue," in IEEE International Electron Devices Meeting (IEDM), 2022, pp. 13.4.1-13.4.4.
= 9. C.-Y. Liao, K.-Y. Hsiang et al., "Endurance > 10'"" Cycling of 3D GAA Nanosheet Ferroelectric FET with Stacked HfZrO, to Homogenize
Corner Field Toward Mitigate Dead Zone for High-Density eNVM," in Symposium on VLSI Technology, 2022, pp. 393-394.
10. Y.-C. Chen, K.-Y. Hsiang et al., "NLS based Modeling and Characterization of Switching Dynamics for Antiferroelectric / Ferroelectric
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£ 1D{Z Xin-Ren Yu
B A IhAE: TE T TSR

EREE

ROMZRZBR 2020 FBN A BMEBEFFTIE+—FAE BRI A BHME TP
B HE SR nfERaiE R ERE M (wafer bonding) - LX%%{%EEE%@
NEMEE (CFET) B=#& F (BD-I0) T » WIRFHE RS S ELit i & A8 AL
HEUSBREREETHARERRERBLUERNBREESR HPC) B - 25 723,
I ERRRERUE—EES AR EEE EDM B VLS| EHZEEHL 3R

BHHERE

e 2EFR S  AHRBIIELBEERNE  ERRASREME o 228 2002 AFEE JDP 515 - Fabrication of high-quality interfacial
PR SRAEEE s AESRE / SIS R - £0H layer by hydrazine (N2H4) incorporation for high-mobility channel
TR FETs

e £ 812024 & 8 & JDP 5t &+ » Stacked-nSi / pGe CFET using ¢ ZEAHAER ' BAN A & ARMN=#E2 B G HRS
Low-Temp. Bonding and Ge-on-Insulator Structure MEHEE (CFETS)

o 281 2022 B8RS ARP 518 » Low-temperature Process Integration  ® 2022~2024 £F&8 - NAB SRR OEEHZES
of Memory, RF Devices, and Stacked Metal-oxide Channel e 2022 2L #gE4
Complementary Field-effect Transistors (CFETs) for 3D-IC ¢ 2023 SNDCT B R g#k#E
Applications * 2023 IEDMS RfEOTEHKRELE

ERSEE

1. T.-Z. Hong,....X.-R Yu et al., "First Demonstration of heterogenous Complementary FETs utilizing Low-Temperature (200 °C ) Hetero-
Layers Bonding Technique (LT-HBT)", International Electron Devices Meeting (IEDM) 2020, San Francisco, CA, USA.

2. S.-W.Chang,...,X.-R Yu et al., "First Demonstration of Heterogeneous IGZO / Si CFET Monolithic 3D Integration with Dual Workfunction
Gate for Ultra Low-power SRAM and RF Applications ", International Electron Devices Meeting (IEDM) 2021, San Francisco, CA, USA.

3. X.-R. Yu et al., "First Demonstration of Vertical Stacked Hetero-Oriented n-Ge (111) / p-Ge (100) CFET toward Mobility Balance
Engineering", Symposium on VLS| Technology, Hawaii, USA, June, 12-17, 2022.

4, Tzu-Chieh Hong, Xin-Ren Yu et al., "Investigation of Ge channel Complemental Field Effect Transistors (CFETs) Stacked Epitaxy or Layer
Transfer", IEEE Electron Devices Tech. Manufacturing Conf. (EDTM), 241, Virtual, Japan, March 6-9 (2022)

5. X.-R. Yu et al., "Integration Design and Process of 3-D Heterogeneous 6T SRAM with Double Layer Transferred Ge / 2Si CFET and
|GZO Pass Gates for 42% Reduced Cell Size", International Electron Devices Meeting (IEDM) 2022, San Francisco, CA, USA

6. C.-Y. Yang,....X.-R Yu et al., "First Demonstration of Heterogeneous L-shaped Field Effect Transistor (LFET) for Angstrom Technology
Nodes", International Electron Devices Meeting (IEDM) 2022, San Francisco, CA, USA.

7. Wen Hsin Chang, Xin Ren Yu et al.,"Multi-layer Stacked Nanosheet Hetero-structure Realized by Layer Transfer Technology for CFET
Application", IEEE Electron Devices Tech. Manufacturing Conf. (EDTM), 241, Virtual, Japan, March 6-9 (2023).

8. X.-R Yu et al., "First Demonstration of Defect Elimination for Cryogenic Ge FINFET CMOS Inverter Showing Steep Subthreshold Slope by
Using Ge-on-Insulator Structure”, International Electron Devices Meeting (EDM) 2023, San Francisco, CA, USA.

TEEHE TXM R

B BYRIIARBERR / MEF AR

EFF - Ph.D. in Electrical Engineering, National Cheng Kung University, 1985
- M.S. in Electrical Engineering, National Cheng Kung University, 1980
- B.S. in Electrical Engineering, National Cheng Kung University, 1978

EE - 2016-now TSMC-NCKU Bt AR HRLEER - 1989-1991 b ATET HBRBR=MZE
- 2016-2020 RR BB & - 1985-1992 NI KRB BERA MBS T ATEIZUR
- 2007-2012 B BB aI R - 1982-1985 NI KRB ERAME T ATERD

- 1999-2008 FHAERINAZ T 2RIt R

- 1996-1999 FIh A B EMA R FT

- 1993-1996 I AR BERAMETATEIFTE
- 1992- now BIh KRB EMAME FATHIR
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RRES Ping-Chun Wu
BILREAS BF LIEMRERT

BN RRBRZBRN 2020 FELEXEER N FEASET I RERBLIENMN » FHRA
— TRESANCEENEESRLGT MREBESFEEMTIGEENEER
: r | s BB RIERANEERS  IARIBRIHREEERET (software-hardware co-
. design) * BT R LA EIFT L BIFRIERIATI KM ET@ X 5x ISSCC, 1x IEDM,
5+x IEEE Top Journal (JSSC) #= NRF » BRFBZIEER - [ 0 RERFEEIS
SEHEHEMMRER  EMANCIEE  BELIEE BB RIEES -

BRERE /| B

¢ 2023 IR EEERAB T ARES ® 2021 21th MXIC Golden Silicon Awards (#£_+—EHESWH
° 2022 Btk E S e A RES 82 ) RrHEERE

* 2021 MLERHE ARz 2122 S /AREE © 2020-2023 SBEABELIIRRESS

EEREE

1. W.-S. Khwa, P.-C. Wu et al,, "34.2 A 16nm 96Kb Integer / Floating-Point Dual-Mode-Gain-Cell-Computing-in-Memory Macro Achieving
73.3-163.3TOPS / W and 33.2-91.2TFLOPS / W for Al-Edge Devices," 2024 IEEE International Solid-State Circuits Conference (ISSCC),
San Francisco, CA, USA, 2024, pp. 568-570

2. P-C. Wu et al., " A 22nm 832Kb Hybrid-Domain Floating-Point SRAM In-Memory-Compute Macro with 16.2-70.2TFLOPS/W for High-
Accuracy Al-Edge Devices," 2023 IEEE International Solid-State Circuits Conference (ISSCC), San Francisco, CA, USA, 2023, pp. 1-3

3. P-C. Wu et al., "A 28nm 1Mb Time-Domain Computing-in-Memory 6T-SRAM Macro with a 6.6ns Latency, 1241GOPS and 37.01TOPS
/ W for 8b-MAC Operations for Edge-Al Devices," 2022 |IEEE International Solid-State Circuits Conference (ISSCC), San Francisco, CA,
USA, 2022, pp. 1-3

4, J.-W. Su, -+, P.-C. Wu et al,, "16.3 A 28nm 384kb 6T-SRAM Computation-in-Memory Macro with 8b Precision for Al Edge Chips,"
2021 |EEE International Solid-State Circuits Conference (ISSCC), San Francisco, CA, USA, 2021, pp. 250-252

5. Jinshan Yue, ---, P.-C. Wu et al., " 156.2 A 2.75-t0-75.9TOPS / W Computing-in-Memory NN Processor Supporting Set-Associate
Block-Wise Zero Skipping and Ping-Pong CIM with Simultaneous Computation and Weight Updating," 2021 IEEE International Solid-
State Circuits Conference (ISSCC), San Francisco, CA, USA, 2021, pp. 238-240

6. Z. L, -, P.-C. Wu et al., "A Miniature Electronic Nose for Breath Analysis," 2021 IEEE International Electron Devices Meeting (IEDM),
San Francisco, CA, USA, 2021, pp. 356.2.1-35.2.4

7. P.-C. Wu et al., "A Floating-Point 6T SRAM In-Memory-Compute Macro Using Hybrid-Domain Structure for Advanced Al Edge Chips," in
IEEE Journal of Solid-State Circuits, vol. 59, no. 1, pp. 196-207, Jan. 2024, doi: 10,1109 / JSSC.2023.3309966

8. P.-C. Wu et al., "An 8b-Precision 6T SRAM Computing-in-Memory Macro Using Time-Domain Incremental Accumulation for Al Edge
Chips," in IEEE Journal of Solid-State Circuits, doi: 10.1109 / JSSC.2023.3343669.

9.J.-W. Su, -+, P.-C. Wu et al., "A 8-b-Precision 6T SRAM Computing-in-Memory Macro Using Segmented-Bitline Charge-Sharing
Scheme for Al Edge Chips," in IEEE Journal of Solid-State Circuits, vol. 58, no. 3, pp. 877-892, March 2023, doi: 10.1109 /
JSSC.2022.3199077.

10. J. Yue, ---, P.-C. Wu et al., "An Energy-Efficient Computing-in-Memory NN Processor With Set-Associate Blockwise Sparsity and Ping-

Pong Weight Update," in IEEE Journal of Solid-State Circuits, doi: 10.1109 / JSSC.2023.3324954.,

EEHE RIS

B - BIDBERE / BRI RS2 RFERR - International Electron Devices Meeting (IEDM), Executive Committee
- BEREREEREE/AT (TSMC) Director of Corporate Research (2018~)
BR - BEMRBREBAE/ ETIRELT - |IEEE Taipei Section Chair (2019 / 1-2021/1)
#EE - IEEE Fellow (2019 ) - B2 & Program Director, Micro-Electronics Engineering Program
- BETEREEREE/A T (TSMC) Director of Corporate Research (2020~) (2018 / 1~2020/ 12)
- International Solid-State Circuit Conference (ISSCC), Chair of CBNEEARE ) BMTRESRFERHIR 2019/ 8~)
Memory sub-committee (2021~) REEARE / BT IRERHIT (2014 /8)
BSEERE ) ST RRE2RRIFIR (2006 / 8)
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BEE Kuan-Ju Zhou
BN HPILKER 3R R
EREE

ARERZE 2018 FERNBEFILAREBYERKER T - TERREZR AT
12 35 [ T 52 1B B2 (Resistive random-access memory, RRAM) @ SE IR E & 82 (Thin Fim
Transistor) » H F By g #1 KB & KR 2 &1 (Low-temperature polycrystaline silicon,
LTPS) ~ JE@REMIFREESR (Amorphous. INGaZnO, a-IGZ0) » SR AR LA 2 AT SEfE AR
BERANRBEEER MR THREBESHNESERYIERS - W2 EAE
FERRRA R - IR R ISR 7 BEFREATI » 2 BIEE 5K IEEE Electron Device Letter »
Journal of Materials Chemistry C ~ ACS Applied Electronic Materials ~ Journal of Physics
D: Applied Physics ~ Nanoscale FTERBEIBREAT - BRI 2021 5% " RIREBmEED
BTARBEIMAE )  MRFARHEES DN EARRR LERSMRATETHE

U
e 2023 ULSIC VS TFT 8 Best poster presentation award © 2021 R IR BN LA R B SN 5T
o DIE/RBAARRK 1 IHAEER (1834349 * 2020 BEYBEERFLBRMIE

* 2022 HASHR - REVIES R = BEME * 2019 ERIBLIT RES
* 2022 Solid State Devices and Materials, Oral presentation — ® 2019 RHZERIH LI 122 E
Young Researcher Award

ERBEE

1. Kuan-Ju Zhou, Ting-Chang Chang, Po-Yu Yen, Yu-An Chen, Ya-Ting Chien, Bo-Shen Huang, Po-Yi Lee, Tzu-Hsuan Juan, Simon M. Sze,
Yang-Shun Fan, Chen-Shuo Huang, and Chin-Hung Tsai (2024, Apr), Enhancing Reliability of Short-channel Dual gate InGaZnO Thin Film
Transistors by Bottom-gate Oxide Engineering, IEEE Electron Device Letters, 45(4), pp. 593-596.

2. Kuan-Ju Zhou, Ting-Chang Chang, Po-Hsun Chen, Bo-Shen Huang and Simon M. Sze, Analysis of carrier injection under high temperature
AC operation in top gate IGZO, International Conference on Semiconductor Technology for Ultra Large Scale Integrated Circuits and Thin
Film Transistors (ULSIC VS TFT 8) (2023). (Best poster presentation award)

3. Kuan-Ju Zhou, Ting-Chang Chang, Simon M. Sze, Ya-Ting Chien and Po-Yu Yen, Utilizing Dual-stacked IGZO channel structure to Achieve
Optical Memories Application, International Conference on Solid State Devices and Materials (SSDM) (2022). (Oral presentation Young
Researcher)

4. Kuan-Ju Zhou, Ting-Chang Chang, Mao-Chou Tai, Yu-An Chen, Ya-Ting Chien, Pei-Jun Sun, Po-Yu Yen, Simon M. Sze, Yang-Shun Fan,
Chen-Shuo Huang, Kuo-Kuang Chen, and Chih-Hung Tsai (2022, May), Abnormal Threshold Voltage Shift and Sub-channel Generation in
Top-Gate INnGaZnO TFTs under Backlight Negative Bias llumination Stress, ACS Applied Electronic Materials, 5(2), pp. 1183-1188.

5. Kuan-Ju Zhou, Min-Chen Chen, Ting-Chang Chang, Shih-Kai Lin, Yu-Bo Wang, Yong-Ci Zhang, Po-Yu Yen, Kui-You Shao, Hui-Chun
Huang, Jen-Wei Huang and Simon M Sze (2022, Dec), Interfacial Variation in HfO,-Based Resistive Switching Devices with Titanium
Electrodes under Asymmetric Bias Operation, Journal of Physics D: Applied Physics, 56, pp. 065101.

6. Kuan-Ju Zhou, Po-Hsun Chen, Yu-Zhe Zheng, Mao-Chou Tai, Yu-Xuan Wang, Ya-Ting Chien, Pei-dun Sun, Hui-Chun Huang, Ting-
Chang Chang and Simon M. Sze (2022, May), Heterogeneous metal oxide channel structure for ultra-high sensitivity phototransistor with
modulated operating conditions, Journal of Materials Chemistry C, 10(24), pp. 9192-9197.

7. Kuan-Ju Zhou, Yu-Zhe Zheng, Mao-Chou Tai, Po-Hsun Chen, Yang-Hao Hung, Yu-Fa Tu , Jian-Jie Chen, Wei-Chun Hung, Yu-Xuan Wang,
Ya-Ting Chien, Pei-Jun Sun, Hui-Chun Huang, and Ting-Chang Chang (2022, Apr), Suppressing Drain-Induced Barrier Lowering and Kink
Effect in Low-Temperature Poly-Si TFTs Using a Partitioned Light Shield, IEEE Electron Device Letters, 43(4), pp. 576-579.

8. Chih-Yang Lin, Kuan-Ju Zhou, Ting-Chang Chang, Li-Chuan Sun, Yung-Fang Tan, Chung-Wei Wu, Yu-Hsuan Yeh, Wen-Chung Chen, Chun-
Chu Lin, Wei-Chen Huang, Cheng-Hsien Wu, Shih-Kai Lin, Tzu-Heng Lin, Jen-Wei Huang, and Simon M. Sze (2020, Oct), Stabilizing resistive
random access memory by constructing an oxygen reservoir with analyzed state distrioution., Nanoscale, 12(46), pp. 235632-23536.

9. Kuan-Ju Zhou, Ting-Chang Chang, Chih-Yang Lin, Chun-Kuei Chen, Yi-Ting Tseng, Hao-Xuan Zheng, Hong-Chih Chen, Li-Chuan Sun,
Chih-Ying Lien, Yung-Fang Tan, Chung-Wei Wu, Yu-Hsuan Yeh, and Simon M. Sze (2019, Dec), Abnormal High Resistive State Current
Mechanism Transformation in Ti / HIO, / TiN Resistive Random Access Memory, IEEE Electron Device Letters, 41(2), pp. 224-227.

10. Hong-Chih Chen, Kuan-Ju Zhou, Po-Hsun Chen, Guan-Fu Chen, Shin-Ping Huang, Jian-die Chen, Chuan-Wei Kuo, Yu-Ching Tsao,

Mao-Chou Tai, An-Kuo Chu, Wei-Chih Lai, and Ting-Chang Chang (2019, Aug), Abnormal Unsaturated Output Characteristics in a-InGaznO
TFTs With Light Shielding Layer, IEEE Electron Device Letters, 40(8), pp. 1281-1284.

IEEHIT REE BRI

W - BlSZHRILIKRE B R KEE - IEEE Fellow
2R - FEMBRREAE/ ETFEL - BINZFRILRES / BEHUR (2016~ 129)
-BERFAKEREWRE / BEREHEE

@) nNo.109July  ampmmEEpemn

FEE Yu-FaTu

BISBEEKRE EF TI2H%M

EREE
. FERRER 2018 FRMNBIEEREE T T REMTAAKGERF LI 5B A
o L Bipolar-CMOS-DMOS (BCD) 858 IRE & 82 (TFT) » = EEAFERITHYEMH

- EAFS TN B RAT SRS EETHREENNE TR EHEY
Lo fAFR - HEMEREELUE—FESH %% 6 B SCI BT 84 IEEE
\ ] EDL 2 % ~ |EEE TED 3 fREL APEX 1 & » WELIERIESE °
A y N
BHSISRE / BRI

* 2022 BFEVE AR AR R 2 S * 2017~2018 BTEE - ERMEMBEH O HFRBNEREZES
e 2021 B TERRESE B T #(8ES o EERPER - PERE 1 # (834349)

¢ 2020 I EAATFLERHEEDE EARES o FAEPERAESR - PERE 1 X1 #

¢ 2018 BI/BHERE REEES

ERSWEE

1.Y.-F. Tu, I-N. Lu, H.-C. Chen, et al., "Improving a-InGaZnO TFTs Reliability by Optimizing Electrode Capping Structure under Negative
Bias lllumination Stress," IEEE Electron Device Lett,, vol. 41, no. 8, pp. 1221-1224, Aug. 2020, DO |: 10.1109/LED.2020.3006487 .
2.Y.-F. Tu, J.-W. Huang, T.-C. Chang, et al., "Asymmetric Electrode Structure Induces Dual-Channel Phenomenon Under Hot-Carrier Stress in
Organic Thin-Film Transistors," IEEE Electron Device Lett., vol. 44, no. 9, pp. 1496-1499, Sep. 2023, DOl ; 10.1109 / LED.2023.3294551.

3. Y.-F. Tu, C.-L. Chiang, T.-C. Chang, et al., "Improving Reliability of a-InGaZnO TFTs With Optimal Location of Al,O, Passivation in Moist

Environment," IEEE Trans. Electron Devices, vol. 69, no. 6, pp. 3181-3185, Jun. 2022, DOI : 10.1109 / TED.2022.3166745.

4.Y.-F. Tu, J.-W. Huang, T.-C. Chang, et al., "Stably Saturated Output Current Characteristics and Hot-Carrier Reliability of a-InGaZnO
Thin-Film Transistors With Source-Connected Field Plate," IEEE Trans. Electron Devices, vol. 70, no. 9, pp. 4669-4673, Sep. 2023, DOI
:10.1109 / TED.2028.3296391.

5. W.-C. Hung, Y.-F. Tu, T.-C. Chang, et al., "Abnormal Two-Stage Degradation Under Hot Carrier Injection With Lateral Double-Diffused
MOS With 0.13- um Bipolar-CMOS-DMOS Technology," IEEE Trans. Electron Devices, vol. 70, no. 7, pp. 3419-3423, Jul. 2023, DOI :
10.1109 / TED.2023.3276734. (W.-C. Hung, Y.-F. Tu contribute equally)

6. Y.-F. Tu, T.-C. Chang, K.-J. Zhou, et al., "Analysis of self-neating-related instability in n-channel low-temperature polysilicon TFTs with
different S/D contact hole densities," Appl. Phys. Express, vol. 15, p. 034003, Feb. 2022, DOI . 10.35848 / 1882-0786 / ac4e25.

7. W.-C. Hung, Y.-F. Tu, T.-C. Chang, et al., "Abnormal On-Current Degradation Under Non-Conductive Stress in Contact Field Plate
Lateral Double-Diffused Metal-Oxide Semiconductor Transistor With 0.13-um Bipolar-CMOS-DMOS Technology," IEEE Electron Device
Lett., vol.43, no. 5, pp. 769-772, May. 2022, DOI : 10.1109 / LED.2022.3164475.

8. W.-C. Hung, W.-C. Hung, T.-C. Chang, Y.-F. Tu, et al., "Defect Passivation and Reliability Enhancement by Low-Temperature-High-
Pressure Hydrogenation in LDMOS With 0.13-um Bipolar-CMOS-DMOS Technology," IEEE Electron Device Lett., vol.44, no. 5, pp.
789-792, May. 2023, DOI': 10.1109 / LED.2023.3260865.

9. Y.-H. Hung, T.-C. Chang, Y.-F. Tu, et al., "Improving Drain-Induced Barrier Lowering Effect and Hot Carrier Reliability With Terminal via
Structure on Half-Corbino Organic Thin-Film Transistors," IEEE Electron Device Lett., vol.43, no. 4, pp. 569-572, Apr. 2022, DOI :
10.1109 /LED.2022.3149898.

10. L.-C. Sun, S.-K. Lin, Y.-H. Yeh, Y.-F. Tu, et al., "Investigation Between Recover Behavior and Defect With Variation of Light Source in

AlGaN / GaN HEMTs After Hot-Carrier Stress," IEEE Electron Device Lett., vol.44, no. 4, pp. 5686-589, Apr. 2023, DOI : 10.1109 /
LED.2023.3250430.
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B - E\ZMBINIRE  MEATEL ZEFE - BEVBBEREAZ/ STAEL
K- BIDBERSE /B REE - IEEE Fellow

CBSOBEARR / EEEFREPOEE - BISIARIARE / BRI (2016~ 532%)

CERFKEREMRE / BERBGEE
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BERF LERERTERBANEERRECE TR NVERE LHE RS - BEFR
REBE 1K IEDM £ 4 5 VLS| BFEM I &5 A7 Physical Review Applied
82 Advanced Materials Technologies SEIBREATI B HE R K - 1A 2023 FEFAE
VLSI-TSA BSOS Best Student Paper Award @ IS 2024 3£ BB A3 TE
FA#ESER -

BRI M ng-Chun Hong
BAAIFREAZZ B AR EF AR
EEHS
ISP S SHBAEFIER 2010 FEREREASBASEFHRAKER LI - TEHEE
. &2 5 P PR AR B R R R 8 B e 15 2 B S AR R S I R T B
| &

1SHEIERE | 7

* 2024 XHFERAFERRE X
e 2023 IEEE VLSI-TSA Best Student Paper Award
* 2023 EIRlE THBBEAMELESHBEREMNE R, 82D

ERSEE

1. Ming-Chun Hong, Le-Chih Cho, Chih-Sheng Lin , Yu-Hui Lin, Po-An Chen, |-Ting Wang, Pei-Jer Tzeng, Shyh-Shyuan Sheu, Wei-Chung
Lo, Chih-I Wu, Tuo-Hung Hou, "In-Memory Annealing Unit (IMAU): Energy Efficient (2000TOPS/W) Combinatorial Optimizer for Solving
Travelling Salesman Problem," 2021 |EEE International Electron Devices Meeting (IEDM), pp. 21.3.1-21.3.4, 2021.

2. Ming-Chun Hong, Yao-Jen Chang, Yu-Chen Hsin, Liang-Ming Liu, Kuan-Ming Chen, Yi-Hui Su, Guan-Long Chen, Shan-Yi Yang, I-Jung
Wang, SK Ziaur Rahaman, Hsin-Han Lee, Shih-Ching Chiu, Chen-Yi Shih, Chih-Yao Wang, Fang-Ming Chen, Jeng-Hua Wei, Shyh-Shyuan
Sheu, Wei-Chung Lo, Minn-Tsong Lin, Chih-I Wu, Tuo-Hung Hou, "A 4K-400K Wide Operating-Temperature-Range MRAM Technology
with Ultrathin Composite Free Layer and Magnesium Spacer," 2022 |[EEE Symposium on VLSI Technology and Circuits, T11-4, 2022,

3. *Ming-Hung Wu, *Ming-Chun Hong, Ching Shih, Yao-Jen Chang, Yu-Chen Hsin, Shih-Ching Chiu, Kuan-Ming Chen, Yi-Hui Su, Chih-
Yao Wang, Shan-Yi Yang, Guan-Long Chen, Hsin-Han Lee, SK Ziaur Rahaman, I-Jung Wang, Chen-Yi Shih, Tsun-Chun Chang, Jeng-
Hua Wei, Shyh-Shyuan Sheu, Wei-Chung Lo, Shih-Chieh Chang, and Tuo-Hung Hou, "U-MRAM: Transistor-Less, High-Speed (10
ns), Low-Voltage (0.6 V), Field-Free Unipolar MRAM for High-Density Data Memory," 2023 IEEE Symposium on VLSI Technology and
Circuits, T18-5, 20283. (*Both authors contributed equally)

4. Ming-Chun Hong, Yi-Hui Su, Guan-Long Chen, Yu-Chen Hsin, Yao-den Chang, Kuan-Ming Chen, Shan-Yi Yang, I-Jung Wang, SK
Ziaur Rahaman, Hsin-Han Lee, Jeng-Hua Wei, Shyh-Shyuan Sheu, Wei-Chung Lo, Shih-Chieh Chang, and Tuo-Hung Hou, "Design
of High-RA STT-MRAM for Future Energy-Efficient In-Memory Computing," 2023 IEEE International VLSI Symposium on Technology,
Systems and Applications, pp. 1-2, 2023. (Best Student Paper Award)

5. Ching Shih, Ming-Chun Hong, Chih-Yao Wang, Guan-Long Chen, Hsin-Han Lee, Kuan-Ming Chen, Bo-Chen Chiou, Yao-Jen Chang,
Shan-Yi Yang, Sin-You Huang, Chiao-Yun Lo, Yi-Hui Su, I-Jung Wang, Chen-Yi Shih, Shih-Ching Chiu, Yu-Chen Hsin, Jeng-Hua Wei,
Shyh-Shyuan Sheu, Wei-Chung Lo, Shih-Chieh Chang, and Tuo-Hung Hou, "U-MRAM PUF: A Novel Unipolar-MRAM for Power and Area
Efficient Hardware Root of Trust," 2023 IEEE International VLS| Symposium on Technology, Systems and Applications, pp. 1-2, 2024,

6. Ming-Hung Wu, Ming-Chun Hong, Chih-Cheng Chang, Paritosh Sahu, Jeng-Hua Wei, Heng-Yuan Lee, Shyh-Shyuan Sheu, Tuo-Hung
Hou, "Extremely Compact Integrate-and-Fire STT-MRAM Neuron: A Pathway Toward All-Spin Artificial Deep Neural Network," 2019 IEEE
Symposium on VLSI Technology, T3-4, 2019.

7. Bo Liu, Ming-Chun Hong, Mamina Sahoo, Bin Leong Ong, Eng Soon Tok, MengFu Di, Yu-Ping Ho ,Hanyuan Liang, Jong-Shing
Bow, Zhiwei Liu, Jer-Chyi Wang, Tuo-Hung Hou, Chao-Sung Lai, "A Fluorographene-Based Synaptic Transistor," Advanced Materials
Technologies, vol. 4, pp. 1900422-1-1900422-9, 2019.

8. Ming-Hung Wu, |-Ting Wang, Ming-Chun Hong, Kuan-Ming Chen, Yuan-Chieh Tseng, Jeng-Hua Wei, Tuo-Hung Hou, "Stochastic switching
in a STT-MRAM neuron and the bias-dependent Neel-Arrhenius model," Physical Review Appiled, pp. 064034-1-064034-11, 2022.

9. Ming-Hung Wu, Ming-Shun Huang, Zhifeng Zhu, Fu-Xiang Liang, Ming-Chun Hong, Jiefang Deng, Jeng-Hua Wei, Shyh-Shyuan Sheu,
Chih-1 Wu, Gengchiau Liang, Tuo-Hung Hou, "Compact probabilistic Poisson neuron based on back-hopping oscillation in STT-MRAM
for all-spin deep spiking neural network," 2020 IEEE Symposium on VLSI Technology, JFS4-2, 2020.

* 2020 EESFTIEES
¢ 2019 BRI EEBEBA BT AHRRES

IEEHIE RS BEHE

BB - EYBRREARE ST
BRE - XEEDEAZ/ BHIEEL - BEETMHETH RS/ BBEE
RE - aEYEREMRBL/ EE - BISIFRRASBALE / A S BRI AT EIFT R
- [EEE Bt/ BE - B[R RRZB AR / BF IR AT ISR
- TERMMIR / EFECBRMATAAIEHR
B FRHAZE AR / BT ER

CPHEREB AR ERERGE / BEA

€A nNo.109July  ampmmEEGOm

oRACGE Cheng-Yang Chang
BIIEEAR EFIIE2MEM

SRAGEREZE 2020 FRRBITEER T £ ABTE Y T REMRFTEII - HEs
AERANIEERNESZ (Computing-in-Memory, CIM) & MR A8 I E S )% 4 [F
ET o MM R BRI IEEE JEARBIE &3 DAC MR BT IEEE TCAS-I ~
TCAD ~ TC -~ 7E2HARI N R BRI ELIRRIG S E » BREAE o

BRI

* 2022~2024 MG R RHBESSH LRSS

* 2020~2023 BT S/EKRE EITEBFLBURED

e 2022 |IEEE International Conference on Artificial Intelligence
Circuits and Systems (AICAS) fx{EE4 :H 48

ERSWEE

1. C.-Y. Chang, C.-T. Huang, Y.-C. Chuang, K.-C. Chou, and A.-Y. A. Wu, "BFP-CIM: Runtime Energy-Accuracy Scalable Computing-in-
Memory-based DNN Accelerator Using Dynamic Block-Floating-Point Arithmetic," IEEE Transactions on Circuits and Systems |: Regular
Papers (TCAS-I), 2024

2.Y.-C. Chuang, C.-Y. Chang, and A.-Y. A. Wu, "Dynamic-HDC: A Two-Stage Dynamic Inference Framework for Brain-inspired
Hyperdimensional Computing," IEEE Journal on Emerging and Selected Topics in Circuits and Systems (JETCAS), 2023.

3. C.-Y. Chang, K.-C. Chou, Y.-C. Chuang, and A.-Y. A. Wu, "E-UPQ: Energy-aware Unified Pruning-Quantization Framework for CIM
Architecture," IEEE Journal on Emerging and Selected Topics in Circuits and Systems (JETCAS), 2023.

4. C.-Y. Chang, Y.-C. Chuang, C.-T. Huang, and A.-Y. A. Wu, "Recent Progress and Development of Hyperdimensional Computing (HDC)
for Edge Intelligence," IEEE Journal on Emerging and Selected Topics in Circuits and Systems (JETCAS), 2023.

5.Y.-S. Tai, C.-Y. Chang, C.-F. Teng, Y.-T. Chen, and A.-Y. A. Wu, "Joint Optimization of Dimension Reduction and Mixed-Precision
Quantization for Activation Compression of Neural Networks," IEEE Transactions on Computer-Aided Design of Integrated Circuits and
Systems (TCAD), 2023.

6. C.-Y. Chang, Y.-C. Chuang, E.-J. Chang, and A.-Y. A. Wu, "MulTa-HDC: A Multi-Task Learning Framework for Hyperdimensional
Computing," IEEE Transactions on Computers (TC), 2021.

7. C.-Y. Chang, C.-T. Huang, Y.-C. Chuang, and A.-Y. A. Wu, "BFP-CIM: Data-Free Quantization with Dynamic Block-Floating-Point
Arithmetic for Energy-Efficient Computing-In-Memory-based Accelerator," ACM / IEEE Asia and South Pacific Design Automation
Conference (ASP-DAC), 2024.

8. C.-T. Huang, C.-Y. Chang, Y.-C. Chuang and A.-Y. A. Wu, "BWA-NIMC: Budget-based Workload Allocation for Hybrid Near/In-Memory-
Computing," ACM / IEEE Design Automation Conference (DAC), 2023.

9. Y.-C. Chen, C.-Y. Chang, and A.-Y. A. Wu, "H-RIS: Hybrid Computing-in-Memory Architecture Exploring Repetitive Input Sharing," IEEE
International Symposium on Circuits and Systems (ISCAS), 2023.

10. C.-Y. Chang, Y.-C. Chuang, K.-C. Chou, and A.-Y. A. Wu, "T-EAP: Trainable Energy-Aware Pruning for NVM-based Computing-in-

Memory Architecture," IEEE International Conference on Artificial Intelligence Circuits and Systems (AICAS), 2022.

* 2020 BERBME AT Garmin $28%
® 2020 TSMC x Microsoft Careerhack B BRI E—4

BEHIR RRTHR

B - BEUSERSE BER/ ETARIERE - EERBETHATE (2016~2019)
ZFF - Ph.D. in Electrical Engineering, University of Maryland, 1995 - |EEE Fellow (2015~)
- M.S. in Electrical Engineering, University of Maryland, 1992 - THIBR R & B A OEIEE (2007~2009)
- B.S. in Electrical Engineering, National Taiwan University, 1987 -Member of Technical Staff, AT&T Bell Labs. / Microelectronics
KEE - (EEE 23 FI 42 £ 4% ) Editor-in-Chief (EiC), IEEE Journal on Emerging (1995~1996)
and Selected Topics in Circuits and Systems (JETCAS) (2020~2021)
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Bﬁ%gg Yen-Lung Chen
BIIEEAR EFIEEMEM

ERmME

REERZBLHRBENNIEARRAEFERDITFERE  EXPAFR—X
HREFERERZE ZIRER end-to-end) MRS Fr » & A 8EEF1I 30 DER
SERALIE PSR B BN B T AT Z2EREHAFaZ TREEERY
o WHRHBAHFNNBEEZEGRE - BOZFRNEE > TBEGERE
REAZEZRR A ALKRATR 3 RULHEEREREER 40 0ER © RR#
FF 99.6% KRR - LIL—BFELIERIRERMEK

BT

e ISSCC 2020 Takuo Sugano Award for Outstanding Far-East Paper

e Golden Medal, Macronix Golden Silicon Competition, 2020

e Qutstanding Chip Design Award, National Chip Implementation
Center, 2020

e 2nd Place, National IC Design Contest Award, Ministry of
Education, Taiwan, 2020

e Best Master Thesis Award, Taiwan Engineering Medicine Biology
Association, 2019

® Master Thesis Award, IEEE Taipei Section, 2019

e 2nd Place, National IC Design Contest Award, Ministry of
Education, Taiwan, 2020

e 3rd Place, National IC Design Contest Award, Ministry of

Education, Taiwan, 2019
HEBMNERE

1.Y.-L. Chen, C.-H. Yang, Y.-C. Wu, C.-H. Lee, W.-C. Chen, L.-Y. Lin, N.-S. Chang, C.-P. Lin, C.-S. Chen, J.-H. Hung, C.-H. Yang,
'A Fully Integrated End-to-End Genome Analysis Accelerator for Next-Generation Sequencing," IEEE International Solid-State Circuits
Conference (ISSCC), pp. 44-45, Feb. 2023.

. C.-H. Yang, Y.-C. Wu, VY.-L. Chen, C.-H. Lee, J.-H. Hung, C.-H. Yang, "A 75.6M Base-pairs / s FPGA Accelerator for FM-index Based
Paired-end Short-Read Mapping," IEEE Asian Solid-State Circuits Conference (A-SSCC), Nov. 2022,

. Y.-L. Chen, B.-Y. Chang, C.-H. Yang, T.-D. Chiueh, "A High-throughput FPGA Accelerator for Short-read Mapping of the Whole Human
Genome," Transactions on Parallel and Distributed Systems (TPDS), vol. 32, no. 6, pp. 1465-1478, Jan. 2021.

. Y.-C. Wu*, Y.-L. Chen*, C.-H. Yang, C.-H. Lee, C.-Y. Yu, N.-S. Chang, L.-C. Chen, J.-R. Chang, C.-P. Lin, H.-L. Chen, C.-S. Chen, J.-
H. Hung, C.-H. Yang, "A 976mW Fully Integrated Genetic Variant Discovery System-on-Chip in 28nm for Next-Generation Sequencing,”
|IEEE Journal of Solid-State Circuit (JSSC) ISSCC Special Issue, vol. 55, no. 1, pp. 123-135, Jan. 2021. (*equally-credited authors)

. P.-S. Huang, Y.-L. Chen, Y.-C. Lee, Z.-S. Fu, C.-H. Yang, "A 28.8mW Accelerator IC for Dark Channel Prior Based Blind Image
Deblurring," IEEE Asian Solid-State Circuits Conference (A-SSCC), Nov. 2021,

. Y.-C. Wu*, Y.-L. Chen*, C.-H. Yang, C.-H. Lee, C.-Y. Yu, N.-S. Chang, L.-C. Chen, J.-R. Chang, C.-P. Lin, H.-L. Chen, C.-S. Chen, J.-
H. Hung, C.-H. Yang, "A Fully Integrated Genetic Variant Discovery SoC for Next-Generation Sequencing," IEEE International Solid-State
Circuits Conference (ISSCC) (highlighted paper), pp. 322-324, Feb. 2020. (*equally-credited authors)

. Y.-C. Wu*, Y.-L. Chen*, C.-H. Yang, C.-H. Lee, C.-Y. Yu, N.-S. Chang, L.-C. Chen, J.-R. Chang, C.-P. Lin, H.-L. Chen, C.-S. Chen, J.-
H. Hung, C.-H. Yang, "A Fully Integrated Genetic Variant Discovery SoC for Next-Generation Sequencing,” Hot Chips, 2020. (*equally-
credited authors)

. C.-H. Yang, Y.-C. Wu, V.-L. Chen, J.-H. Hung, C.-H. Yang, "An FM-index Based High-Throughput Memory-Efficient FPGA Accelerator
for Short-Read Mapping," Transactions on Biomedical Circuits and Systems (TBioCAS), vol. 17, no. 6, pp-1331-1341, July 2023.

BEHIR BREHE

188 - Professor, Department of Electrical Engineering and Graduate #&RE - TPC Member, International Solid-State Circuits Conference (ISSCC)
Institute of Electronics Engineering, National Taiwan University - TPC Member, Symposium on VLSI Circuits (VLSI Circuits)
ZFfF - Ph.D. (2010) in Electrical Engineering, University of California at Los - TPC Member, Asian Solid-State Circuit Conference (A-SSCC)
Angeles - Senior Associate Editor, IEEE Signal Processing Letters (SPL)
-M.S. (2004) and B.S. (2002) in Electrical Engineering, National - Guest Editor, IEEE Journal of Solid-State Circuits (JSSC)
Taiwan University

@A nNo.109July  ampmmEEGOm

PEZ2MR, Vi-Fan Chen
BN AR B A LR
ER IR

BRIFIAR B 2020 FETEBH U BHARBAEBEACERELI - MRESR
BRBE L ERKBIRPEEES D FZEMALE  WHRBED FAEBEY IR
TROBIZRESET - BERARETYERMNME  REZE 2020 FEBHEA/TESE
EEAETE  TEWRUHEARTEIRAPEILEENLENREL - 258%
K1 BEBRET)  EhUE—EHZER Small ~ ACS Appl. Mater. Interfaces. &
Macromol. Rapid Commun. ZFEFRIEARIR T - BISMRRTHE @ BREEZH 2023 £
ERENGRERZMNIRGE DAAD) cBREHENAENRE » 2EE Karlsruhe
Institute of Technology (KIT) 3357 » W7 2024 4% " AR & @ BhiE A S SMAZE , -
HEIEAEZER Princeton University E{THERA/E ©

i

BRI

e 2024 BN TFEGHEE ANABFEREHE BF
e 2024 BRI S BT A B RIMATT

e 2021 BB LTRSS
e 2021 ERABABERSHE

* 2023 RE{L B G EATRE B A RIETRICEE * 2020 ARRES
* 2023 FiRIE - BEBMRARE ABEFEHERR * 2020 XK - BIEBHIG TR0 2H FIFTEIIE RS

ERSWEE

1.

YF Chen, CL Hsieh, LR Lee, YC Liu, and JT Chen, "Photoswitchable and Solvent-Controlled Directional Actuators: Supramolecular
Assembly and Crosslinked Polymers", Macromol. Rapid Commun., 2023, 44, 2200547, selected as front cover.

. YF Chen, CL Hsieh, PY Lin, YC Liu, MJ Lee, LR Lee, S Zheng, YL Lin, YL Huang, and JT Chen, "Guard Cell-Inspired Photoswitchable

lon Channel Manipulated by Supramolecular Assembly Azobenzene Polymer", Small, 2023, 2305317.

. YF Chen, MR Huang, YS Hsu, MH Chang, TY Lo, and JT Chen, "Photo-Healable Fabrics: Tuning Surface Roughness via Photochemical

Crystal-Liguid Transitions of Polystyrene / Azobenzene-Containing Polymer Blend", ACS Appl. Mater. Interfaces, 2024, 16, 29153.

. MR Huang, YF Chen, B Gautam, YS Hsu, JH Ho, and JT Chen, "Preparation of hollow hafnium oxide (HfO,) nanofibers using an

effective combination of sol-gel, electrospinning, and thermal degradation pathway", Langmuir, 2024, 4732. (co-first author)

. LR Lee, YF Chen, S Zheng, MH Chang, and JT Chen, "Upcycling Discarded Aluminum Cans into Nanoporous Membranes: an Eco-

Friendly and Cost-Effective Strategy for Fabricating Polymer Nanoarrays", ACS Appl. Nano Mater., 2023, 6, 18558.

.S Zheng, YL Lin, CC Chang, MJ Lee, YF Chen, LR Lee, MH Chang, and JT Chen, "Boosting lon Conductivities: Light-Modulated

Azobenzene-Based lonic Liquids in Vertical Nanochannels", ACS Appl Mater Interfaces, 2023, 15, 45418.

. MJ Lee, YF Chen, LR Lee, YL Lin, S Zheng, MH Chang, and JT Chen, "Smart Temperature-Gating and lon Conductivity Control of

Grafted Anodic Aluminum Oxide Membranes", Chem. Eur. J., 2023, €202301012.

. LR Lee, MJ Lee, YL Lin, YF Chen, S Zheng, MH Chang, and JT Chen, "Pyranine-Grafted Nanoporous Membranes for Sensing Paraquat

Derivatives", ACS Appl. Nano Mater., 2023, 6, 6831.

. JH Ho, YF Chen, MH Chang, TW Shih, CT Liu, HC He, YL Lin, LR Lee, YH Tseng, T Sugiyama, and JT Chen, "Stretching and Bending

of Azopolymer Nanorod Arrays via Laser-Induced Photo-Fluidization", ACS Appl. Polym. Mater., 2022, 4, 4993.

10. HC He, YF Chen, SF Wang, MH Shen, YL Lin, T Sugiyama, and JT Chen, "Laser-Assisted Nanowetting (LAN): Hierarchical

Nanocomposites Containing Polymer/Gold Nanorods on Breath Figure Films", Polymer, 2021, 123636.

EEHIE BERHE

B - EYBRARERE / BERERE BF - REIMMARBEZHIRIR/ B2THELETRABL (2008)
BN BHRIBAR / ERLERFERIK KE - ESIFRRABAE / BB K (2021-2021)

-HELEE / A SEERER - BNIRGEARE / BIEHEER (2017-2020)
- DNEATFEGHE / WER (2019-2021)

-PERESATFES / WMER (2016-2020)
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ZIIRE Vi-Chun Liu
By =EAK2 EFTIEEMSA
EREE

BRRRBNREYEERBEFTREMTAKES LI MRERASKEEZ
BEMEHEWRAKERTKAERE UKW ESBENEABRAMES - £— Ji:
Tﬁﬂ-%}aaaﬁ[iﬂ B - MEMERR B R IEEE [BAREE S Symposium on VLS
Technology F1—7iZ Nature: Communications Engineering ~ IEEE TED ZFEIRREAT) -
RREE - #aeAE o

O

]ﬂl

SHEICE / B

® 2022 / 2023 RIRFHL 8 ¢ 2019~2022 B E=EARBREFHLERES

¢ 2022 SNDCT B4R EBEFELE ~ 2023 SNDCT B4 3/m ¢ 2019~2022 BTEE - DEREBH SR HOEEESR
REEMFE o BTEE 2020 FE+#EES

* 2022 ZER 1975 BRBMAE R KR TTAIHTE e LIE—RPARG 1 BEREF > DIHARBIPHARRE 2 HER

* 2021 / 2023 ERBFFTEA HEHFZTEE =i

EEBWEE

1.Yi-Chun Liu, Yu-Rui Chen, Yun-Wen Chen, Hsin-Cheng Lin, Wan-Hsuan Hsieh, Chien-Te Tu, Bo-Wei Huang, Wei-Jen Chen, Chun-
Yi Cheng, Shee-Jier Chueh, and C. W. Liu, "Extremely High-x Hf,,Zr,;0, Gate Stacks Integrated into Ge, ¢5Si, s Nanowire and
Nanosheet nFETs Featuring Respective Record Iy per Footprint of 9200 u A/ um and Record |y per Stack of 360 W A at Voy=Vpe=0.5V,"
Symposium on VLSI Technology and Circuits (VLSI), 2023.

2. Yu-Rui Chen, Yi-Chun Liu, Hsin-Cheng Lin, Chien-Te Tu, Tao Chou, Bo-Wei Huang, Wan-Hsuan Hsieh, Shee-Jier Chueh, and C. W. Liu,
"Fabrication and performance of highly stacked GeSi nanowire field effect transistors," Communications Engineering, 2, 77, pp. 1-9, 2023.

3. Wei-Jen Chen, Yi-Chun Liu, Yun-Wen Chen, Yu-Rui Chen, Hsin-Cheng Lin, Chien-Te Tu, Bo-Wei Huang, and C. W. Liu, "Extremely
High-x Hf,,Zr, 0, Gate Stacks Integrated into 8 Stacked Ge, 455,05 Nanowires and Nanosheets nFETs to Boost |," IEEE Transactions
of Electron Devices, vol. 70, no. 12, pp. 6673-6679, 2023.

4. Yi-Chun Liu, Chien-Te Tu, Chung-En Tsai, Yu-Rui Chen, Jyun-Yan Chen, Sun-Rong Jan, Bo-Wei Huang, Shee-Jier Chueh, Chia-Jung
Tsen, and C. W. Liu, "First Highly Stacked Ge, ¢sSiy 0s N"GAAFETs with Record Iy = 110 wA (4100 wA/um) at Ve,=Vpe=0.5V and High
Gimax = 340 1S (13000 w S/ um) at Vpe=0.5V by Wet Etching," Symposia on VLSI Technology and Circuits (VLSI), 2021.

5. Yi-Chun Liu, Chien-Te Tu, Chung-En Tsai, Bo-Wel Huang, Chun-Yi Cheng, Shee-Jier Chueh, Jyun-Yan Chen, and C. W. Liu, "Highly
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Doris Chen | Senior Manager
Tel : 03-591-7124 | E-mail : dofis@tsia.org.tw
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(1) EFZE (Blue Book) ' AR : B2 HRFEREEHESANKE (2B BN BAX) @ KA
HETZENHEEREREEH S (PREAREER B 2014 FEHEXELE)
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(2) #:FZZ (Green Book ) * AR : JEZE B 2000 FLIRKERZER 467 BRFTHE

(3) FARIZRES (Forecast Report) * B F IR : KERIEX » B¥EXHMER =EFENTEINRSE
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WSTS Data includes

¢ Blue Book : Worldwide semiconductor shipments covering 205 product categories by
revenue and 241 product categories by units, thereof 57 categories split by the regions
Americas, Europe, Japan, China and Asia Pacific/All Other.

¢ Blue Book History : Compilation of all Blue Book data since 1991

e Green Book : The semiconductor market since 2000 on 467 graphs from the Blue Book

e End Use * Semiconductor shipments by 4 regions and 18 product categories into 6 end-
use segments

¢ Forecast - Semiconductor industry forecast by quarters of the current and following year
and by year for the two subsequent years, similar product and region classification as the
Blue Book

wnEE @)

If your corporation is located in China (incl. Hong Kong), Malaysia, Indonesia,
Philippines and Taiwan and is not a Semiconductor Manufacturer, you may enter
a subscription for WSTS Information Services via Taiwan Semiconductor Industry
Association (TSIA).

P& 2 £% Doris Chen | Taiwan Semiconductor Industry Association
Tel: 886-3-5917124 | E-mail: doris@tsia.org.tw » B _E #8758 wsts.tsia.org.tw
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