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ARTIFICIAL INTELLIGENCE (Al) MARKET GLOBAL FORECAST TO 2030

(USD BN)

1339.1

35.7%
The Global Artificial Intelligence
market is expected to be worth 145.1 2146
USD 1,339.1 billion by 2030, . S
growing at a CAGR of 35.7% during — 1
the forecast period. — _

2023 2024 2030

® North America ™ Europe © Asia-Pacific ®Middle East and Africa ™ Latin America

JUN 2.1 wwnliduyarves Al Tusaialan

81984: https://www.marketsandmarkets.com/Market-Reports/artificial-intelligence-market-74851580.html
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Information technology: Investment and labor productivity around the
development of previous milestone technologies

5 35

45

35

Percent of GDP
Percent 10-year annualized rate

25

5 Resulting productivity boom

1
1985 1990 1995 2000 2005 2010 2015 2020

@ Information Processing Equipment and Software Investment (Left) [ Labor Productivity Growth (Right)

Goldman
Sachs

Source: Haver Analytics, Census Bureau, US Bureau of Labor Statistics, Goldman Sachs Research
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By 2030, generative Al will increase demand for wafers significantly.

Global logic and memory wafer demand and supply in 2030,2 Il DRAM'-base
million wafer starts per year (WSPY) Il DRAM-light
14.8 14.6 1.2 2.4 3.6

e I
7 nanometers and less

A 13.4-21.0
31.0 279 4.5-71 ; :
DDR3 and HBM#*
79
e 22 i — —
NAND?® - N
Current supply forecast Traditional demand Conservative Base Ambitious

'Dynamic random-access memory.

Two DRAM demand scenarios are considered. DRAM base case: Al accelerators and CPU+GPU systems have same memory content per server. DRAM light
case: CPU+AI accelerator systems have lower memory content per server (50% less) than CPU+GPU systems
*Double data rate memory.

High-bandwidth memory.
SNAND = “not-and,” a type of memory.

Source: World fab forecast, SEMI, December 12, 2023; McKinsey analysis

McKinsey & Company
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Al imperatives
and risks

New frontiers
of computing

-

Human-machine
synergy

G-

Gartner.
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1) Al Imperative and risks
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TanArwasainiulegnilisessomu Ausmented Reality (AR) 1138 Virtual Reality (VR) thluldfusnu
FunsAnY Entertainment sautesuaunflazgaeiilranansadadulaldiuasivansaunniy

Polyfunctional Robot 7K 1L31Y UBUR 9z nBDALUULAE HALILN BIUTNILIF D917y
yiuguivhaNaze It YusuduIns vususduuds Wudu msiunAsiviiliiusudfanuamnsald
na1nviany sessunsvaulunatefanduvilvaunsaannissvesdunulunisldnuueud was
folyiinng scalable AN

Neurological Enhancement tgudiunsiaunsuuuureinisiseuivesnasuinnesfienis
fivinurreanisiudifila (Cognitive abilities) Anunwil Al azifindufiomstuiindsiiiumsyssuana
nauldgsruvanes Muluirnuaunsavesnisaindeyadnninauan vieesuaiauian (emotion)

NYAToyaNIl d3uvesa1u Neurological Hudtnegluseaurein1siduuagiaudnylaseusiian

neauAsasararunsateantulyUselevilaas

gnuuuilinvesnaluladnazduimaounslanaziiinin Al Judirmendaeu Tuvueimalulad
duar dagusudndnunaniswes Al lagtanigludiuveanaluladnisniu Semiconductor wag
Advanced electronics MiJuduusznauvesgsawisdmsuriausiniu Al Tluyndld Component w3e

[ v A
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| Interactive or visual content

grovar serrconductor market by component type

HMOSD MAnalog [MLogic M Microcomponent Memory
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Note: OSD is optoelectronic, sensor and discrete
Source: PwC's State of the Semiconductor Industry report, Omdia
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High performance memory

Established technology

imec Research

NAND >3b/cell

Fast NAND

L)
E
(=

»

7]

o

o

=]
<

STT-MRAM
N/
SOT-MRAM < Density/die

B e

10Mb 100Mb 100Gb
STT-MRAM: Spin-Transfer-Torque Magnetic RAM
SOT-MRAM: Spin-Orbit-Torque Magnetic RAM
VCMA-MRAM: Voltage Control Magnetic Anisotropy MRAM
SCM: Storage Class Memory

SUN 3.3 fiemnavaanalulagluniigninuan

Y

dwsvuunlduuazianisvesmaluladnuasanudnanslidsgui 3.3 lugnainnssy
semiconductor d1m3udauvemureae Aitmnelddanuniuyusedudl Die size uazdl
AMNFNTUSYRIALS UM MLIBIUANNTT avUsynaualtamaluladuuu DRAM (Usznounie
3D DRAM uag VCMA) LwuU X-point (3D SCM) thuU Fast NAND 1-2bit/cell (3D FeFET) uag
NAND>3b/cell (3D NAND) tag Post NAND ﬁgﬂmwi’qéfaa access time 71 1ms wardA113UINAT
1TB/die
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advanced electronics 51 Wulansnwdugusinawmaluladuazidiulu business value chain Tuyieaas
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autifasun (Neuiuyaa1laesIvemaseuy) Melln1siegnsaansineduinieulssnalulanga
Jaguuilianuisandndsanaluladwanils 3991 0ui9sfeenunuwazkuIN19wINIsas19A1Y
aunaTuNza wavazfedasaunioduonvutuliveadlan lunfeugduiiamalunisiauinues

281 TUTULAZADLT 9 TUAIUVDY LNUIANGIANENS FT8LAaZUINNTTY (IU.) VBINTENT 97, STy

QI o L dl ! L2 a U d‘ ! d‘ d‘ ! = a
aNen QJJ‘VIﬁQNﬁIG]EJG]i\‘lﬂ‘U‘VIﬂ‘W'Nﬂ?iﬂULﬂﬁ@UUizmﬂIUQﬂiﬁNLW@@U’]ﬂﬁ?J@\TlVIEJV]IﬂJLﬁllaumil
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] ISl 1'% aaa a -4
wuINANUTWTAUmAlulagfdialyyUsehivg
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- dmfudunsidelunnseduty msuaamenudaniienaisinistunmine deduii
n9Ru Al 9xfluninends Carnegie Mellon University (CMU) USA 71 Rank $usiu 1 #u
Al wéeazidumiinededutimieduieanssy 1w Berkeley University (USA), Stanford
University (USA), University of Oxford (UK), National University of Singapore (NUS), ETH
Zurich (Germany), University of Toronto (Canada) Tsinghua University (China), & ¥
University of Cambridge (UK) tHufuy

- dwduduianuiengsy msuaenanusuietuniaentudutivestan iy NVIDIA,

Amazon (AWS), Google (Tensor flow), Microsoft (Azure) Wuduy
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MIIIEI0508519u53R AN Tl adaelandiTensen1swaunuinnssundanududn
anwalvedlny ¥30ANNANALUAIUDLY WUEIBIIUAIUAITLNNG AU Creative BIoluALlALUSBUTDS
N33ITELTINsUsEynAlteu ludmnulifeaiununsems wasdaindes dmsunddodedbn

a ¢ Y ISP

Tuansaudu BioTech Faiinisldanumeluladuagdfauinsmeimddnatyyussavsidluddwly
msvhlinudu BioTech annsaviatsfunslugaudugs vilfnudamnsodiladad@innngu as
fausmiielugduuuiildsuusglevisindu erdeanunainuatenisdinmvedlne sawidedy
aufmntirlumeluladdugswoswinassme asvilidsaugurunisideldunisenseduluuuudng

nselag

LUINIIANUTINNBA1U Semiconductor & Advanced electronics

'
o

sunmsideluduivedlne Suamunisifisimdenissiumuann lurasfddsunsiiaediae
ihluguesnsadyarifendagatsly business value chain fafuninsiuisdl Gap fizdeadonles
Fnenmmasnuideliilugningaamnssy Saniwensuyudludiuves Translational research lug
commercial fulsifl S1dufiazfesademnuiudefuningnainnssusiananianly ecosystem
JEMINU

Tugu Semiconductor & Advanced electronics 1?umsa4"al,ﬁu1umuﬁﬁiamammLﬂuiﬂléf
dmfuusemagaan 1i0991na0UsEIMYRINTAI UALUNNTIToga a1l Stake holder fioglu global

ecosystem Tugnamnssutivanssitag1alidsgun 3.8
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The Semiconductor VValue Chain
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Drastic Technology Change from Fin-Fet to GAA

us

Challenges <Roadmap>
| v Development of use cases utilizing | anm 2022
g < ‘ next-generation semiconductors Ak

o

©

]

j . | . 3
(inteD T v’ Establish knowledge of next- o S 7 2

Japan is 10 years behind generation semiconductor : q s ~§ Wmﬂ

c from Global Trend development and manufacturing . =" B s |

o v Education of human resources many | | £ ‘ Lanm 20236 * |

©

8

i
208 20274 b 30m 202265 20m 20256 |

IStart production | 1
e | 2nM 20245F K * : GAA structure

} TSMC Japan
Fin-FET introduction GAA introduction (plan)
45nm 28nm 22nm 16/12nm 7nm 5nm 3nm 2nm Beyond
Planar-FET Fin-FET pate-All-Around

Gate
— Channel

Channel
Channel

Same gate width in smaller area = high integration

JUN 3.9 uumensvdulfsumalulagnsuiiawmesd GAA veausewmagUu

defnnnusnieduiihszdulanlugnaimnssy Semiconductor mMeUszmadiyuiinuauvesnis
Warus oLl 09628 Framework #9507 3.10 dm$uaunisidouazimuiayldnalaves “LsTC
(Usgnaum 18 R&D design tech, Pilot line La§ guia’1d’ Rapidus Wagd avi1e R&D for
equipment/materials) Tua aus 7 5o 1WA T RILIA UL UULE Az s8uUnalnued “Rapidus”
(Usznausme mass production design function, mass production Lazn153n%1 equipment/materials)
Wi 8971 mass production wuuﬁLmﬁw'uﬁyw"ﬂﬁ'sjﬂszﬂaumﬂmi / Startup Tugna1vns sy
Semiconductor vesUszmAdu aunsninalnatuayusgavingay nmﬁ”’ﬂ%’gmaLLazmﬂqmamﬂsm
‘tlaﬂiljll UATN15a$79 use cases 7 wunzanlisessuusenaudae Autonomous vehicle, Smart

factory/robotics, Wearable devices/XR, Data centers Wudu
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<Project framework> <Cooperations among partner organizations>

Mass Production
___"Rapidus”___ B— ’.\ ‘umec
| [—— i A:ML
Mass Production i ;
Design Function B |
R&D |
| '.

Cooperation
Qong JP- US
I
1Requiremen m
I

Nano sheet technology LSTC EUV exposure technology

i Rapidus

Design l Ultra High-

data erformance

CcPU
Fabless

Start-ups/Ventures

1
Mass Production Pilot Line
Line@Rapidus @Rapidus

iSmart Factory/ arablelDevice e o ces

Autonomous-Vehicle Robotics

JUT 3.10 MMTINVBHUININTTULATEUEAAMNTTN Semiconductor lusuanvasUsemagUy

[V
v

siilunalnuosnisisrmzyiauduied euludiuveania RD lugnamnssy Semiconductor
%15 8 Framework “LSTC” (Leading-edge Semiconductor Technology Center: Japan NSTC) 2314

padUsznouvesiifvaylunsiardiunaontidlivosguanssy Semiconductor fail

- Chip design

- Physical Transistor design
- Productization technology
- Materials technology

- Advanced packaging

- Use-case creation

- Human resource development

dmiuusziiunisidesaziaunyadivemisilaussinagJuasifuwmalulad Photonics-
electronics tanouvlmAnnsldnassueg19tiuse@nsnin (Energy efficiency) insizn1suseulana

dwsudagdunazeuianduuiliuveinislindnudniunsuseutananaliu dslumelulagves

Y
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Photonics-electronics avtinlugmsiaiuuazil Al Chips vesUsuinagiUulunu autonomous vehicle,

industrial robot Llag based station ﬁ'ﬂLLamﬂugUﬁ 3.11

m Effect of optical wiring on
suppression of power consumption

® Photonics-Electronics
Convergence in servers

Power consumption by loss

inwiring (30cm)  f====-

600 it —y

'

,5 Increasing power fettrical !

5 B~ 400 consumption of Wf""ﬂ :

2 E 3 electrical wiring y Growing

53 E with acceleration Inecessity of
af- 200 of transmission Ppncal wiring

S Optical !

wiriny 1

0 ' '

PClegen. 11 20 30 40 50 160 |
6bps (25) (5) (8) (16) (32) ] (64) I
2005 2007 2010 2017 2019| 2021 |

Power consumption due to electrical
wiring is rapidly increasing with growth
in data transmission speed.

Use of optical wiring is indispensable for
reducing power consumption.

¥

{ea®

m Roadmap for development of
Photonics-Electronics

Convergence technologies

Gen 3.5: Gen 4:

Semiconductor \
+ CPU

+ Accelerator
+ Memory

Gen 3: In-| package In-package

Inter-package

E N f _____ o

wth

Implement O-E Optical wiring
suPpon .by conversion device  between dies
Green Innovation Fund in package in package

Development of Photonics-
Electronics device .48
e
e

|mamm, " st ]
| Y Wil p——
( On-Board Fiber =
11

E‘Uﬁ' 3.11 N15WAILN Photonics-electronics convergence technology
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3.3 3UNaN153981848N (Special Research) lngiidaiauauuzisiumenisiauilangidendaiau

waznansznuiiatadnazlasudegaamnssudiningainmsamuludiunuy

[
g o o/ ]

Wewiudwiunisédrmiauag literature review tiesiusindayatlugnisuugiuuiniensiamn
landideiidaaunazinansznusogaamnssuilmunsudseonidu 4 Wasesgesdsznausig Al x
Semiconductor, Al-Advanced electronics in Smart City, Al for the future wag High value industries

driven by Al Technologies

3.3.1 Al x Semiconductor Tanaiudianisvas 1u. Tunsdesgnamnssanitdaiuln

dmsudssiauvetlonaludiunisideuasiamuinnssulusesiineadesiu Al x Semiconductor &
AuuraulansduvesAInIanIsalvenatnf wwanslugun 3.12 waziuldnukun1stuied ousu
Semiconductor industry ¥e3UsEined Y u M1 lHU sz uUeIn 1 THANNEIUTENINIUTTEN19A 11 Al X

Semiconductor 39A153 U1 lUg9d7uv03 Advanced Driver Assistance System (ADAS) La¢ Infotainment

'
=3

systems @ anunefisgunsal hardware wag software n1elusaiiguagiuves Information & Entertainment

U

IAfudduT ellyarvasdndiugeanlu part electronics Y998 UEUA

Automotive Electronics Market, By Component,
2025

% Market share By Component

25.7%

Infotainment Systems
Component - Estimated
Market Revenue Share,
2025

Total Market Size:
USD 276.44 Bn

@

Automotive
Electronics

m nfotainment Systems ® Advanced Driver Assistance Systems (ADAS) M a rket

= Powertrain Electronics Body Electronics

Chassis Electronics Others (Lighting, Telematics, etc.)

Source: Primary Research, Desk Research, Paid subscriptions, CMI Data Repository

JUT 3.12 nwsaunsiiulavesnguindudidnnsedndlugnamnssuenusus
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WUINI9VBINITHAET Al Twarua1u Semiconductor & Advanced electronics 9va/adnsuldlu

Autonomous Vehicle ag ADAS ‘?Nﬁ?il’]iﬂLLEJﬂ‘Ui%Lﬁ‘Ll”UBQﬂ?iﬁ’l%@ﬂﬂua‘ajﬂLL@SW@NU’]LQWW&@J’M Al 88N

Indudausnaseadl

(1)

nsamn Al Chip dnsuldlugusudgalyi Sfveansideusniuiieainnisyl Al Model as
UgdulkTaussaurdmiunsuszananaii§meuaussuuy hard realtime MUMANN15v0S
Real-time embedded system @ususnueus luvaziisndussdosdnsldndsuegied
Uszansnm iilesfienisuszanananu Al Aufdslndiuiuumena Jeousudyalmails
NEIUNUUAABSS Uz sefiieatestu © Design for Energy Efficiency”
nrswaunaluladnsiudanes sude Materials 1 01119 Integrated circuits Usznén
nEruuazyheUsTnananavaussldmufidenis

N5 AU Al Low power embedded software L1 843152 UUY 2808 19 ADAS #30
Autonomous vehicle Safiasfidauemoninaiiviausguu sniauruszian Embedded
System & il resources 7151119 fafu software stack @3y Al SasndufiavdacldSunis
fimulidnenmgsanfiazyhaiuul Hardware fananalel

N5 Update Al Models fwingay suafonaaniaa Tuszuuves ADAS uay AV lulantlaqii
Tuinasneusiognatu TESLA fiszuutes ADAS / AV fiviuasie Level 4 usifdlailssuayannls
ansadaesli AV wadvhaunudis Wewnanmuesdwindey daurmsiuasii
sgdeslszinanaiiodndulalunsauaulieugudannsadundeululduvudaluifuay
Jaoadeaan tudndurzdosdinisdnda Al Models Tnal 3o Update Al Models ¢
pasanal Uszifuvesmsaiisdnenimlunis feed back Foyaainsaiiterudnly fine tune
models uagyily Al usiugiuagnaoniaan

n15a519 Al Model / Multimodal model @1%5U fleet management nalnvean1susung
Jansuazrieusaudu Autonomous Vehicle faszuudiliudmsdnnisaun (dwiuenueud)
Fan1sn1e1ma (asu) udu msusmsnsyiauseninseueud vielasu Jaszuudiagh
T TUNIUULYIN9IU Synchronize serineiu saulutianisuimsdnnisnisien

Al algorithms for AV 13U perception (CNNs, path planning), decision-making (Autonomous

decision making, motion planning), safety reliability (edge computing, cybersecurity),

ethical consideration W&y human-computer interaction (HMI Design)
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3.3.2 Al-Advanced electronics in Smart City

(%
o

wielulad Uy useivuazdiannsetinddugedenasionsenseiunse transform iesdaasesla

#a1edf ek

(1) suUsEaNSNMKAY optimization

(2)

(3)

(@)

druilasiinsiaunnsisefiietu Traffic management Jayusehvgarunsadunsiea
uawdy traffic pattern uazdsnaliAnnsuivsdans traffic TUszAvEamAnan nsdanisd
30m vl Insanve a1 1dlun A un1sanas Energy / Waste management 5¥UU
ﬂwufgﬂﬂisﬁwﬁﬁd’;EJ‘LﬁLﬁmgUUéJquﬁmumiLs’hﬁmmmazmﬁ’mLLmuLﬁa’LﬁLﬁmmﬁ%’wé’mu
otsduedian nsld optimization algorithms Liteldlunisnidumsiiduiigalunisas
umenafivvey deanunsavhausiudulugadidnnsedndludsezdanies

Improved Public Safety and Security

sruuitagldeu Al innitaaluiflesdaiey ddldidwaneves Surveillance

Enhanced Citizen Services 4anannn15uILa@ue personalized services 8414 Generative Al
Tumsundugdedalul@ 24/7 siliidesanunsalideyaldnssiuanudeansussmvunin
3

Data-driven decision making n15t9ayaluldlunisvin Prediction model Jeldauise

Aan1sallausiugn Tann Model iiaminnsalaaiunisaiin Wudu

(5) Smart Transportation

(6) Sustainable Urban Development

/

Artificial Intelligence (AIN

e " : <
Machine Learning (ML)\ ( Natural Language Processing (NLP) Speech B
[ Decep Learning (DL) ] Translation | Information Extraction ' | Speech to Text l
[ Predictive Analytics ] [ Classification & Clustering | | Text to Speech I
N; 4\ _ _ / /
- Visi N\ [
Hi Expert Systems
L Image Recognition ] L »
[ Machine Vision ] Robotics
S .

J/

gﬂﬁ 3.13 A5 Al Technology stack[1] ﬁﬂizqﬂmﬂh’ﬂwﬁaqé’aﬁas
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Tusufl 3.13 wansiia Al technologies 6 sufivszgndltluiilessaniosiiviuasis Usznause (1)
& machine learning Tivadauves deep learning wag predictive analytics (2) ngue1u vision (3) Ny
371 Natural Language Processing (NLP) (4) ﬂq'mquLﬁ'EJ’mUU Speech (5) Expert systems wag (6)
Robotics Fanaunsly International Journal of Information Management Data Insight U 2022 ﬁgﬂﬁiu
Haguinguues Al My Generative Al Lag Agentic Al ezt uiAgadeuiudnlumudiudos

99930y

Edge Computing

seuuapuiwestugalndisuuuuretan dnenssunas ssuunauinasNuAnA19INgAnouY
wihluauddauinsvesvuwinvemsudawmesianas Jaguu transistor process technology Afldu

v A

Bandadazegiufiseiu 22 uiluwms (nm) vildnavesdwildussunana (computing unit) fuua
Enas 1A1gnas UssAvsnmgetu luwasiitTmunisveaneluladnisdoansiiiinnuigetu siagn
a1 S9il#szuu cloud systemn Svamnsainduuarldudandedls vnldAndainenssuves edee
computing ?Tué’qgﬂ‘ﬁ 14 LUIAANENYDY edge computing [11-12] ﬁamsﬁqﬂﬂiﬂiﬁﬂw%’uﬁmﬁﬁﬁlﬂu
mjreUsvananalvieglndunasdoya (data source) Fuflovheusznanasglndfudoyaszihliannisy

vosnsdsfeyanauluuszuianauu cloud system Tuusiazszaznainiielsyuianasginsndeyad

Y

IS a Qll

LUIANYDINITODNLUULAEWAIUT edge computing Fuanmaty uwieandu edee computing 19
Fndulwuleeasiy loT 158071 cateway 38 edge layer Lflla(gfilLL‘V]‘LHJ@\‘ILLG]IaSﬂ’QIiJ“UBQL“UUL%@%TJUTJ@J%@;JU&
uudazihlugnisuszananadoyaainnguues cluster auLes 138097 Fog Layer 3aniigUszanana
wianiiazidu Fog eateway @1 edge computing devices iuﬁﬁu’uﬁ%agﬁauﬁ’uqﬂnsaﬁm?aﬁwEJmi?famﬁ

founveyadrsiusining cloud layer sialy
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caN

U7 14 agnilnenssuves edge computing

AMANYRILYDY edge devices unnrnafiuluniy layer veuuIAANTITNTEANEMIIEUTEIIANALY

lUlndundadeyaiiioannisyvesnisieansiu network Miatlaganunsanuinguueinsussenaldan edge

computing wandl3lugud 15

Edge computing applications

L

Smart systems

Video analytics

Collaborative edge

Smart home

Smart city

| Smart healthcare

Smart grid

Smart transportation

Smart surveillance

Smart farm

E‘Uﬁ 15 edge computing applications
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Tu [13] TA57U57m3AKU s edge computing applications sanidu 3 nauldun 1) Smart systems 2)

Video analytics wag 3) Collaborative edge

1)

Ny Smart systems ¥38138031 Smart X Usenaumy nquues smart home wiudssaiana
Foyanamenimnielutihu iy 1h uasadng gunsaididnnselind wiewnTaldlulih, smart
healthcare azifunguyndeyauuuseiiouvudyyindn angunsal wearable devices,
smart city azUszananauazdnnisdoyafiisuaunniudenaazilugnisoonuuy edge
computing TullUUV8Y geographical location, smart transportation flonavsnunesiuda
naNwea autonomous vehicle Sduiivzdesdifneninlunisuszinanags nevausslduy
real-time najmﬁ%éfaﬂ%’ edge computing T37ieusus 919958 edge wnnda 1 unit 1y
A

Video analytics @115UNq1v09N15UEIaNANINKUY streaming 3zld@nunIMBInIeY
Usvanauaiigseemaeninan Snvilutlaguiimsléguuuumsdssananansdugvio Al ns
NUTBINITAIUIUNAE A AERS LUULT Ut ud saz1Tudas18ni vin 1 cloud system Tl
A111309095UANABINS LAWY

v

Collaborative edge Tutlaguu cloud system 1ufijdnuagldnuegiunsnas dansdn

' (%
Y o A LY

NengUszananalin layer daglifidedninlusesvomdnunsensnensisndy sl
Janzdmiumsuszaianadeyadnuiuiin il collaborative edge [14] 8199¥9N18371
Jugasiunumsdszananaluwsiasgiinin neuilasgnideusenauludagudsaunans viailly

Uagtunsesnuuuuasidenguuuuaglels 5911 ANULET LasNEI
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3.3.3 Al for the future

[
av o

mAdeniulggvseivgdmsunisunndlasuanuaulalunnuninerdouazaniuidetu
thseaulan WosniAsrosmsanudilalunalnvesuyud mavilvyudiongaisasiu anaudss
senaiAalsn salufensannsainuldegivssansamdeialsn waluladtyyruszhvglusu
Responsible, Explainable wagy Fair #38158n177 (REF-AN[2] Qﬂﬁﬁmwammmﬁﬂﬁ Medical Solution

V99U Al Imaging @130 3al Ui 1 MINZaNALNINTF I

Responsible Al [3] lun1narenianisunng (medical image) nuneinas osile Al da1usa
MIUEAA D9 UATEEIIUNIINITWNNE fairess, equity, regulation, AnudududvesUe was
1MSgIUANUABRNY wail topics fiurauladusuIuiseluaau Responsible Al in digital health
Usznausme

- “Al” 98@1U1901I 97U medical professionals TusgnI19nT2UIUNITANAUTIVDINIS

Fedelsn, manaumauszrinawaitlaan Al fuusmdiideanay

- vheglsidielaud “A” Tnadldanunsaitadeld Swmsiauvasadouarannsaedue

wiaRalel
- WAUNEIU accountability, responsibility, transparency W lUlunalnuesniswaun “Al”
981913

- Jefiawananio miseuided evidence TAnaINYIA data azansaraslunsidtoAnT
visemsdndulaanumeidormgnduiding “Al” egndls wag “Al” mstziewmouaussiu
bias vesn1sAnaulaogsls

- dw¥unau Unfair outcomes 7Anunann “Al” ayfouagaiiiunisesisls

- mInTdeudioundu (traceability) naNUAUR Aasssu ves “Al” MAnTumindnaves “Al”

WAzl eIy llaennaaiu

Usgiiunsideanu Al lumsnisunmdnuraulafe “Explainable AI” %38 XAl [4] Tunalnues
M3as19sEUU leamning 19 Al agUsznaumaiaduiiu White box, Gray box wag Black box Fsnaln
Y03n3rUIuNITA Al Feuiuasdanuwivgrgaiteuldlutagduasiduwuuiaiiou Black box vinlu

Y

o & 4 Yy a Ao v X ! ¢ a
ANUUNLHDINAUAYDI XAl NYUIDUNINVU LLagﬁﬂﬂUﬂqu N1INNT ?!?Jﬂ']‘Wﬂ']iLL‘WVlEJ LLAENIILNUNIT
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SUIPNTHUABINS XAl WieviliiAn Trustworthy model @sanunsadnen XAl methodology Wisaule

971 [5] wag XAl taxonomy batu [4]

a v v A

MdaUssunITenndalasuavaulaludaatusn 2 d1ude Generative Al [6] 38138077

Qe o

[
=

GAl waz Agentic Al [7] dauusniie GAl ffuridaduduryaed A 1950 - 1960 13uduainnisdl
generative models iU speech recognition, image processing uaz NLP 1Jusiu Tugailagiuld Deep
learning (DL) GAl-based large language models (LLM) Qﬂﬂmﬂ“ﬂﬁym Custom GPTs, Conversation
Al (CAl) wazanvnefodIuued Agentic Al Unduwed GAl TUldausiuiu prompting engineer ¥inl#iAn
nsysanmsldszuulunisdnduls wazdndunuwuudalul® waensendunundnauges saufs

Wldgmsusmsinnisausme Al [9]
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3.3.4 High value industries driven by Al Technologies

wonINTauuzN@MSURITaN15IT8UaT druununsvauuinnssudmsuanans sy

a

yaAgeeremalulagUeyauseivg Jendsandunslugiassesingn 1-3 Yuansnsgui 3.17 aagnaln

<9

nsatvayuluwsaziiavesnisimuunalulad Al Juq nauaugdadl v5e nquigemalulad A

9

Uszneaum 18 Manufacturing, Digital healthcare, Digital as a services Wag Smart city Tug1uv9
winnssuneniu Al vesaulne Nagdildnisasesyadnlunqui@etiaiuiulsenausieg Software 3o

Platform fifleaduszneuyes Al Models aulvglidnasidunguues LLMs, LVS #30 MMM 1dusi visil

anunseaseenusuiielunfoududliuinis GPU cloud w3a GPU near server 1usiu

High value industry driven by Al Technologies

o Al for 12, Al for ;}&, Al for H

@ C Intelligent > Digital ‘ Digital Tech Al for

Manufacturing ° Health as a Services HEl smart City

n L
<
-

N

e B
S AR

1% Infrastructure for Al

U7t 3.17 Temalu high value industry Aiduindeusemalulad Al

dmsuludiuvesulungugliluvinlduasnngnaivnssuusenausiudiu Technologies way

wwnsvasnsiluldauladuandugui 3.18
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" Object detection/classification + Advanced . . .
Technologies Embadded Svstem Tracking/Information Analytics

Al-Powered Industrial loT (lloT) & Digital Twin Manufacturing Execution System (MES) with Al & loT

- Real-time monitoring of all manufacturing sites through - Tracks real-time production output, machine status, and
sensor data +camera + Al-powered digital twins. efficiency across multiple plants.

- Quality control : Defragmentation, Al-Driven Supply Chain automation & Sales Forecasting
(Predictive Analytics)

- fleet tracking and monitoring, route optimization, supply chain
visibility
Autonomous Procurement & Smart Contracting (Al + RPA)

- Al-powered bots automate purchase order creation based on
real-time needs
Al-Based Manufacturing Control Tower (End-to-End Visibility Dashboard)

-Provides executives with real-time production, inventory management, and sales insights from multiple locations in one dashboard.

gﬂﬁ 3.18 Al-Powered Supply Chain Transformation for Industrial Sector

nauvesgamalulad i vadessiedunes Al lud1u Computer vision vamid 09 object
detection/classification Wagn15%1 tracking/tracing $211U8 4015 Analytics for decision-making
annsatheanlvasiadu Applications dwsunmisldsuluisldvesnirgnamnssulavainvans wu
Quality control, real-time monitoring using cameras + sensors Foulesiu Augmented reality (AR)
1 L%amiax‘ilﬂdmiﬁ%aua real-time production, inventory management #3® sales insights from
multiple locations. dwiuAIuANUA performance Lﬂéaﬁﬂiﬁ‘ﬁﬂﬂémi track real-time production
output, N1TVINEINTAUNT 8N1TAIANITA] ATUIBLLAE optimization @1%SU fleet tracking, route

optimization k815911 Robotic Process Automation (RPA) sy
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Highlights of Industry 5.0 compared to Industry 4.0

INDUSTRY 5.0
Focus on delivering customer
INDUSTRY 4.0 experience
Focus on connecting
machines
Hyper customization
Mass customization

Responsive & Distributed
supply chain

Intelligent Supply Chain
9 i Experience Activated

(Interactive) Products

Smartproducts
Return of Manpower
to factories
Manpower distanced from
factories

FROST ¢& SULLIVAN

gﬂ‘ﬁ' 3.19 WWINNNS transform 270 Industry4.0 ggAvas Industry5.0 (Al Era)

AanunTonveunalulagadialynyiusedvy uazinalulad semiconductor MQnas vialu

[ e

¥y v
=< (9

Ananneinisniagaavnssuaunsardndanaluladduglanvunsuifaudululivesnisfiunu

'
a wva ¥ A L

warAUlaveIn1sUsTENdlduae naeangavesn1su)iRgaaivnssulug 4.0 Aviliasedns

]

annsadeanslridoyarnimealulad 1oTs uaznisiensiovivliAn connected machines fidngnmues
A1SHAALUUTILILLIN T52UUn15U3M3TANTS supply chain tdegrsgaain dwmalifindudiai
AN uazddunulusuussuanasegiuaude et 2024 n1UAfa Al Agent uag Generative Al
turhlfians waglontaeundululdues gramnssulual 5.0 ga Al Fatauunntu Tnedmsdmeslu
nsUsefiudmsunisuduggnamnssull 50 faguUd 3.19 avanansoasuuszifule 3 pillar Ao
hunman-centric (human-machine collaboration, enhance creativity and innovation, worker well-
being and safety), sustainability (environmental responsibility, energy efficiency, renewable
energy, waste reduction, resource optimization and climate neutrality goals) a g resilience

(adaptive system, supply chain flexibility, crisis response capability, distributed operations) &

a L U tﬂgj
8ALLRYANDHAWVY AU
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Focus on delivering customer experiences 31018 1y Industryd.0 91 mq'uﬁ’umw"ﬂﬁ
44' o A v vy | v sala o 1 a v Yy a
wsesdnsdeansiule lWdmsdadudsvaunsainfvesnisindedumlvlviguslon

Hyper customization W suainn1sndng1d1uiuun lgnsuinliaenndesiuniig

v

Fosnsvesgfuslnavinliiansnsuananusausuasuldnudud ibuidesnis

Responsive & distributed supply chain 91AN15LHUNITUTHITTANTT supply chain iy
profit g4ge

Experience activated products 51’:1&1mﬁiuia§mim§mﬁ§§uﬁﬂﬁmmiaLﬁﬁ’ﬂg{'mﬁﬁ smart

'
Y A Y oal

product lugalwiil drlgnisilududiiduilaaaiunse interact Avdudmaitdulaigu

Y

AR/VR %38dl sensor fillsdalududndafuilnanevansinisldnufazaunsadoansluds

NAR LS

e3¢

Return of manpower to factory laittiun1sla fully automation La2fsAUENAINTTINIY

1‘1qu augmentation (not replacement) 1 human-machine collaboration
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3.3.5 Al Frontier in Life Science

s 1 o o

walulagUyruszivsildrudiaglunisideilisan (Frontier research) dmsuaulunmazeaiu

P o

UBINGY Life Science ﬁﬂLLaﬂﬂugﬂ‘ﬁ' 3.20 Us2noun8d@na91u Zoology, Plant Science, Microbiology,
Biochemistry & molecular biology, Cell & developmental biology, Genetics, Neuroscience &

Psychology, Pharmacology & Clinical medicine, Biomaterials, Ecology La¢ Environmental science

Neuroscience &

Zoology. psychology

Pharmacology &
clinical medicine’

i Biomedical big data . w7 i
B
B . (e ?,

. =t 2,7 ) Iy )

g‘d‘ﬁ 3.20 Al for Life Science Frontier

'
A v av ¥

anuvmediinideluaiun Al asfoundyAensunluuszgndlilumansvesdsdin Ao s
afunenszurunsindulaves Al A 8sludaau niaisenindaym “Al black-box” wagdefaniy
35553 UlUAmsysanmstumansseninamaluladdinam fu arsaunareuiames  fdieg1e
vosmsld Al lusmuAdenafiu Life sdence 1y Mslnsgsideyanisiugnssuduummmaiiossy
msnanefusseruiinUndlunisvihauvesduiidsualminlsamagdu uzids Tsamaiugnssy vie
lsaala sy sauludisanunsainlugnisimun drug target Quiananselusiu teulesl viedu lu
sunefienanusadundesengriiiiosnulsals)

ANUYINEYeINTITY Frontier Tunanuansanv1ves Life Science nanidedlildiagdosld Al
duiedesiledidny nsasulusiunisidoveangy Life science Faazdosfidiuvasnisamulu Al

Infrastructure léuA GPU d1m§utssaianadana3su Al wu CNN, Generative Al 3o Explainable Al i

eundeyueq Al black-box nsiteyaniaunimuaznisuislu nsldnuiduegielatesssy uas

Y
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N157uUTAuTErIamalulagd diniw wazvalulagaouniees gy lida1un 19194
Ing1mans karn151 987 ug b uA1I@nsA199 1Y Zoology, microbiology, workflow in molecular
biology, from protein sequence to drug discovery, cell and developmental biology U & ¢

neuroscience & Psychology ﬁﬂgﬂ‘ﬁ' 3.21-3.25

Fiel Map of probability
maps of environment species is present

5U7 3.21 Al in Zoology

Y
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o

Discovery of new
functions of microorganisms

- =
w i
Microbial Accelerating Predicting viral mutations,
element prediction vaccine development identifying drug targets

sUfl 3.22 Al and microbiology

Y

£ l Training data set l Test data set

AR \ LR = 2
KKEKRKEKS... c -
Protein sequence AL \> i!i 4-/

I Molecular descriptors

1
3

- AlphaFold series
- RoseTTAFold
- Language model-based tools

Al Model

Function class

Protein Protein function prediction Drug discovery
structure prediction and target validation

gﬂﬁ 3.23 Al-driven workflow in molecular biology, from protein sequence to drug discovery
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Organism and tissue levels

e e
1 oSN s s

Different plant architecture Different developmental stages Developmental plasticity

Axillary bud

Development of synthetic
tissues and organoids

Developmental biology level

CeB:00000k
000000™®

Imaging-based analysis of Predictive models for embryonic
gametogenesis development

First Second Third Fu:&t:;r U';f::fg’g?d
mutation mutation mutation o damaged cel

Cell tracking and dynamic process quantification

) Transcription factor

'? 5 L © Gene ®
; i 1/..
. 37 /‘N o ®
4 8 . Q’f ) .
-4 0 4 8 ‘ a .
UMAP_1
'“?age analy§|s and quantitative Single-cell transcrlptpmlcs Large-scale structure prediction Gene regulatory network
microscopy in cell development for cell fate mapping

Al for cell and developmental biology

Genomics
Epigenomics 1 o
Metabolomics H

Proteomics

- Nutrient and water banlance

- Phenology, growth, and crop yield
- Morphogenesis and patterning

- Modeling embryonic development

Multi-omics data integration
in cell development

Algorithm development

E‘Uﬁ 3.24 Al for cell and developmental biology
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Efficient processing
of neural imaging data

-

Diagnosis and intervention

RapidProcEssIng|
of mental disorders

_ Ofilargeldataset
Nl
X JJIHM Ir
Al for. Neuroscience
T4 & Psychology

Emotion recognition

[Simulating;
and classification

INTELWOTKS

Analysis oficognitional
and ethologicalldata

A T 4

‘.-I‘

'gﬂﬁ 3.25 Al Applications in neuroscience & Psychology
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Mature phase

Why does growth stall?

e Churn > new member acquisition

e Increased competition

e Rapid technological development

e Saturation of marketing channels (i.e.,
Facebook)

e Changing consumer preferences (i.e.,
COVID-19)

e Expiration of IP

e Regulation

e Distraction/lack of internal focus

Hyper growth phase

Growth

Growth phase

All businesses naturally hit a growth S-curve
over time and reach the mature phase; some
reach it faster than others.

Early phase

Time

35U 4.1 Life cycle v0¢iansuinnssuwuy s-curve(8]

Fravaansiivlavesnalulad vomalulagiinlniazisuanuninends vesl uain1mse

fa o

AUEITY (WUE1INATUANNNAINATIRRT) wadaeIiasageunauluInflienndn S-curve %138 new s-

curve Yagdudeldmaluladiialndasenialuy vseiduiisanisada 28 walml lugrsdudumalulag

Y
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ﬂalﬂ’tumqLmumuﬁﬁlmalﬂmiaﬁuaw early phase U84 emerging technology development
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1 Y a

& P a o o o 9 Y . . . v X a g ' a a
wianildnaziidanaglundnduyiliansnsadngan tipping point laiadudasziiodunisissmsiiulad
inaggni3ann accelerated growth auAnduguuuunstanuy s-curve Wenesdoundululudmvuneg
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4.1 AAIITAUNSIUVD KUY Semiconductor & Advanced Electronics

L4 A o P 1 = a 1% o w 14 . £
NUTEAUNTUVDIAUS ARRUSR MUUAIUNUIVDINANANAUNIAIAUNIATUY IC Design I‘HEJV’W?{QJEJ

= Al v O a ) a 9 . Y a
U w2541 Aluadeiulssinadulouiguninisduiaasua1u Semiconductor IngA1ARIIINALLAR

159914 Fabrication Tuusgina wanainuudalinisatvayy 913 niaza1unieniu IC Design, Process

v v

Engineer 53ufisdiuduqiiedtas wudnlaiin15aamnuainnnaiged19aseda aedoyareaniagides
WUINAANITAIMNUKAEIAYIN Foundry factory ¥eeneaug NECTEC anglaviulsaiuy TMEC Avagusiin
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Semiconductor WNtu
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WA N15amuYeInguenvudnindu dvsulugnaivnssy High Tech d@iulugysiuds

v

Semiconductor & tindnan1nvedendulng 7w osdesAndus T uge 1911a business

2
[ 1 ]

ecosystem finalnn1satiuayuinazedeninniasy alredaden i ediuiemant Jevinluly

anusasiaenvulneRaziunumlu semiconductor value chain
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Y 1
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3) My azduasuly Ecosystem duqleulesiv Semiconductor gnnewsalyl

nUsTAuteiu Fedanadedoauluyad 3 497 udUssmeandun1sungnn1aase
w3l nsegalny dededniuanzaueinidelasans 1esindiededIinuInuIeves
Useinanldanunsoudlodassuuldheniesingy daulsemelnedslivangandmsuasinm,
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4.2.2
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