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Gartner®, Market Share: Semiconductor Wafer Fab Equipment, Worldwide, 2025, Bob Johnson and Menglin Cao, 2 April 2026, Revenue from Shipments basis.
Fr—NMNIH—hF—UP—F(CEDE. HRILTMODHAER. CZICESHEDHDEMEF. BRIV MOYICKDEHEINZEDTTY,

J—4/7~_0Ow/\: Photoresist Processing (Track), RS-f TwJF > /J4%E&E: Dry Etch, BIREEE: Tube CVD + Atomic Layer Deposition Tools + Oxidation/ Diffusion Furnaces + Nontube LPCVD, ALD: Atomic Layer Deposition Tools,
CVD: Tube CVD + Nontube LPCVD, E&{bALEY: Oxidation/Diffusion Furnaces, 3ti%4%i&: Single Wafer Processors + Wet Stations + Batch Spray Processors + Scrubbers + Other Clean Equipment T —/\/R>% —: Wafer Bonder
GARTNERI(Z. Gartner Inc. Kz (FRIESHDKED LUZDMOE(CH T DEFEES LU —EIX—0THD. BIOHFCEDWNTERL TULETD, All rights reserved. Gartner(d. GartnerJ I —F DFITY) (CIBE N4
EDNRIA —, BREFLEFY-EXZHEIZIEDTEBOERBA. Floo BBOL—T+ 2R ETOMDFHBES RS —DHEEIRTDLS(ICTU/OS—1—F—(CHETDEDOT([EHDERA. GartnerJ S —FDF
T¥(E. GartnerU B —FDORMBERLUIZEDTHD. BEZRRUILEDTEHDFRA. Gartnerld. BIRFLEERZRNT . AU —FOERMEPHEENADOESEZED., —HYIOBEXEZESIEDOTIEIHDERA.
AE(CEEH I DGartnerdI>F> b (UTF [Gartnerd>F> K] ) (& Gartner> >4 — k- B ROUTS 3> - H—EXD—EBE U TGartner, Inc.(MUF [Gartner] )B'FITUIZUY —F - AEZA S FERMEERIEDTH
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Green Future Through Semiconductor Evolution

Digital & Green

Lower Power

Larger Superior

Capacity Reliability

Consumption

|:||j Heterogeneous
[ ]

i Physical Scaling .
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Source: TEL
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Physical Scaling x Heterogeneous Integration

Frontend Al EK

Logic
GAA * | CFET

) HBM + —= HBM
Logic
Backside PDN * HBM — GPU/CPU [ B 1BV

HBM —+— = HBM

DRAM
4F2VCT * / 3D DRAM

Advanced
Packaging

Heat Spreader

3DIC

Chiplet Integration

Stack Memory

HBM, etc.

P .0
Super Flat Wafer Known Good Die

* GAA : Gate All Around
* Backside PDN : Backside Power Delivery Network
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Bonding /
Debonding

Deposition Lithography Etch Cleaning Testing
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Batch  Semi-batch  Single Coater/ Plasma Gas Cleaning Prober Wafer Wafer Edge
Deposition Deposition Deposition Developer Etch Chemical Bonder/ Trimming/
Etch Debonder XLO*

*XLO: Extreme Laser Lift Off
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Logic : GAA, BSPDN
= EUV Coater/Developer
= Gas Chemical Etch
= Conductor Etch
= PVD Metal Overburden
= CFET/Inner Spacer Plasma CVD for filling film
» Double-sided scrubber
= Backside/bevel cleaning
= Pattern Shaping
= Wafer Bonder
= Laser Tool

Logic Packaging
= |nterposer, Polyimide & PR Coater/Developer
= TDV Etch
= Batch High-k Capacitor depo
= Wafer Bonder
= Laser Tool

DRAM: 2D & 3D DRAM
EUV Coater/Developer
Capacitor Mold Etch
Batch High-k Capacitor deposition
PVD Metal Hardmask
Supercritical Cleaning
Backside/bevel Cleaning
Wafer Bonder
Laser Tool

HBM Packaging
Polyimide & PR Coater/Developer
Metal Etch for HBM
Aerosol Cleaning
Temporary Bonder/Debonder

NAND: Beyond 4xx
= Slit Etch
= Channel Hole Etch (Plug)
= Batch low-resistance metallization
= Batch Cleaning WL Separation
= Wafer Bonder
= Laser Tool

Advanced Packaging

Advanced Logic / Memory Test

= Prober
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Vision
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— - =IERIB{E Cloud/Edge
T8> (5G/6G) Computing Al loT
S SUL Y Logic Memory Power Analog Sensor

AEmE - EHEES [k

Source: Licensed Image
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Investor Relations

HHERRE

=5TiE B EIR

IAFEEIE (FY2023~FY2027)

5o LS > 35
=RFIRE > 35%
ROE > 30%

/ November 9, 2026
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FY2018 FY2019 FY2020 FY2021 FY2022 FY2023 FY2024 FY2025 FY2026 FY2027 FY2028 FY2029

THME{EDE L \next-generation productsDEl
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Deep Trench Capacitor High-k (/\v3FALD)

Fim) \W o — 2 JmIT CTREILR. SH - RKEAE 2008 EoBEZ=
RIAD

fSiwO> w293 17No.1
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*1 POR: Process of Record
*2 PIC: Photonic Integrated Circuit
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(12Mm)
FY2026 FY2027

€ H1 (4 H2 (F48) | B (F4)
5e.k 24,435 16,674 20,325 37,000 +51.4%
So LHeFIf% 11,078 7,901 9,818 17,720 +59.9%
5o LieFl R 45.3% 47 4% 48.3% 47.9% +2.6pts
REE 4,829 2,833 3,196 6,030 +24.9%
AR FRE 2,778 1,573 1,776 3,350 +20.6%
HRBEREUNDIREE 2,050 1,259 1,420 2,680 +30.7%
(=E HE 6,249 5,067 6,622 11,690 +87.1%
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B e SRR 2 HAGEFI % 7,481 5,077 6,642 11,720 +56.6%
Sk (CIRET S HHIMEF % 5,744 3,769 4,880 8,650 +50.6%
18RS D HHFEFILE () 250.91 166.13 381.69 +130.78

= HH(F2026F 101 BZMNFEER & U THRESKRICHKRRDEI L TEDEFT.

= VRS D SEERIZR (S FY2026DEAE (CHRADEIN B TN Z SARELEERRZCH L TVET.
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ERREUEYRTFEUT 1 BB ERE L CEEDHEDBERR - REICTMUET. CSALS

Respect for Human Rights Employee Engagement 3y

| MMEDEE REBOT r—oA k1O
g@ Climate Change and Net Zero Safety Firet Oneratl
e SIREBIEFRY MO o __Safety First Operation |::j:|
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Product Energy Efficiency Quality Management
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Compliance
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Q ,,,,, Best Products with Innovative Technology
LIF Egre7a4iti% ©DBest Products

[T I

Ethical Behavior

SLMRIBECE D78

@ Best Technical Service with High Added Value
{% {IHMEED S \Best Technical Service

A —4g

Information Security A\
BREF1UT D

@ Customer Satisfaction and Trust
BAREE S 28

/

(%) Supplier Relationship Enterprise Risk Management éﬂé
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Source: TEL
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E-COMPASS

Environmental Co-Creation by Material, Process and Subcomponent Solutions
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Global - Generation « Gender
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BRI =S P 7« I NADESH

EESO—/UL - 3>/ MMZE4. Responsible
Business Alliance (RBA)(CEE, SBTI(CERTE

WE SUPPORT A
4P i‘%‘% Responsible Business Alliance SS‘SESDCE
5 @‘, 3 Affiliate Member TARGETS

DRIVING AMBITIOUS CORPORATE CLIMATE ACTION
=N

Source: https://unglobalcompact.org Source: https://www.responsiblebusiness.org, Source:_https://sciencebasedtargets.org,

=1#LDESGICEI 9 S 5Pl

R ZEOFHmAEE K D F UG & &S

Dow Jones Best-in-Class E
Asia Pacific Index "



https://www.msci.com/indexes/group/selection-indexes
https://www.msci.com/indexes/group/selection-indexes
https://www.msci.com/indexes/group/selection-indexes
https://www.lseg.com/en/ftse-russell/indices/ftse4good
https://www.lseg.com/en/ftse-russell/indices/ftse4good
https://www.lseg.com/en/ftse-russell/indices/ftse4good
https://www.lseg.com/en/ftse-russell/indices/ftse4good
https://www.responsiblebusiness.org/
https://unglobalcompact.org/
https://sciencebasedtargets.org/
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BELELE

GAA*!" /| Nanosheet

| BSPDN*?

CFET

*1 GAA: Gate All Around
*2 BSPDN: Backside Power Delivery Network
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As of Aug. 6, 2026

[ ] / = A\ Y \\ j) .
L O g I C 1’ \ E J G e n e rl C) 1 Chih-Hao Chang (TSMC) et al., IEDM 2022 %! Geoffrey Yeap (TSMC) et al., Symp. VLS| 2026
2 Shien-Yang Wu (TSMC) et al., IEDM 2022 [ Sandy Liao (TSMC) et al., IEDM 2024
11 Geoffrey Yeap (TSMC) et al., IEDM 2024 " Mertens and Horiguchi (imec), EDTM 2024

4l Kevin Fischer (intel) et al., Symp. VLSI 2025 Source: TEL estimates

VEEL G Lol 2025~2027 | 2028~29 | 2030~31 | 2032~33 2036~37 | 2038~39
(20k/month)

Node 3nm 2nm/18A/16A 14A/12A 10A
2~1 Fin GAANS GAA NS scaling GAA NS extension NS or CFET CFET CFET extension 2D material stack
L L HK
Transistor SOOOOOHOO
2D material: TMDC
Options: Dielectric wall 7] MoS,, WS,, MoSe,, WSe; etc.
Poly Pitch [nm] 48~45 1 45~42 48 [61 ~39 45~39 36
Min. Metal Pitch [nm] 232 20 18 18~16 16 14 12
Interconnect Cu Barrier/Seed CIP Cu CIP or Ru subtractive New alloy AR>5, Airgap,
booster Backside PDN (HPC) 451 Ru subtractive AR>3, Airgap BEOL Transistor (OS™, 2D material)
EUV Patterning - . EUV MP, SE High-NA MP, SE
Technology SR, SIS High-NA SE EUV MP, SE
Resist CAR™ CAR (+MOR™) CAR+MOR

*1 MP: Multi-Patterning, *2 SE: Single-Exposure, *3 CAR: Chemically Amplified Resist, *4 MOR: Metal Oxide Resist, *5 OS: Oxide Semiconductor

LogicDt (. T2 X IDIEE EMPNZEEZ IR BHELTULS
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DRAM 3%l

8. Park (Samsung) et al., IEDM 2023
21D, Ha (Samsung) et al., IEDM 2023
B1J. Park (SK hynix) et al., VLSI 2025

— R W T (Generic)

As of Nov. 6, 2026
MK, Lee (Samsung) et al., VLS| 2024
BID. Biswas (imec) IMW26
1D, Ha (Samsung) et al., VLSI 2023
[11J. Park(SK hynix) et al., VLS| 2024
V. Tuong Pham et al., SPIE2026
BIA. C. Marwitz et al., SPIE2026

(1013, Kawakami (TEL Kyushu Ltd.) et al., SPIE 2022 Source: TEL estimates

Year of HVYM

2\/CTI23] or 6F2+ Peri Bonding**!

Node
B6F2
Cell layout / 6F2 AF2\/CT
Structure
(6F?) 9
F [nm] 12~11
(VCT) 15 13.5
Capacitor pitch e (6F2) 27
[nm] (VCT) 30 27
Capamtor 40 >40 >40 >40
aspect ratio
EUV Patterning EUV MP,SE
Resist CAR + MORI9]
Word line TiN Low resistance metal
Peri. CMOS
HBM HBM4 HBM4E HBMS HBM5E

Investor Relations / November 9, 2026

EUV MP, SE, / hNA in R&DI

3D DRAMES.7]

(3D ~1xxL)

3D >1yyL
7 ( yyL)

Capacitor

Aspect
24 ratio

|

>50 Wordline

(No EUV for 3D DRAM)
CAR

w/ Bonding
Gate last Planer MOS or FinFET

HBMG6 HBMGE HBM7 HBM7E

TEL &



NAND #Z4ili0— R 7 (Generic)

As of Aug. 6, 2026

Source: TEL estimates

Year of HVYM

Stack
(~1.3x1 5years) 3xxL 4xxL SxxL 6xxL
Tier 2o0r3 3 3or4 3or4d
Min vertical pitch 40 nm 39 nm 38 nm 37 nm
Max memory height 14 um 19 um 25 um
Charge trap (CT) Continuous CT
Channel Poly Si grain CIP MILC *2/MIC *3
WL metal W or Mo Mo
WL contact Stair or Stairless Stairless
Layout/Structure IS ENEEY Bonding
or Bonding
Peri. CMOS Poly Si Gate HKMG

"Trend Extrapolation 4 Mitsuhiko Noda (KIOXIA) et al., VLSI 2026
1 Sang-wan Jin (SK hynix) et al., IEDM 2025 5 Jeehoon Han (Samsung) et al., IEDM 2023
2 Metal Induced Lateral Crystallization

3 Metal Induced Crystallization
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8xxL *{xxxL *1yyyL *1zzzL
4-6
36 nm ~ 30 nm
40 pm > 60 um
Poly Si 1 MILC/MIC Ferroelectric — Resistive

. .. Fe/Re
T isolation ™ N
CT isolatio NAND *5
Mo
TiN/W
Continuous CT CT isolation FeNAND ~  ReNAND

Bonding
or Multi Bonding ™

Vertical Pitch {

Tier«{

#of memory holes b/w slits
,

Source of all drawings: TEL

TEL &

Bonding Multi Bonding



VDS« &M I D) \F—Z 2T it : SADP/SAQP

4 2o g

Etch Sidewall deposition Sidewall etch back Mandrel etch back

Source of all drawings: TEL

SADP*

Etch Sidewall deposition Sidewall etch back Mandrel etch back

SADP: Self-aligned double patterning
SAQP: Self-aligned quadruple patterning
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Source : Techlnsights
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HEX S \VIKETHE

* TELOREHFZENU. SV \ThiZEEEE(C XTIt
— EmOw T TYF O 7EIRR RN 2. 5EDhis KR E
BIAD*
— DRAM : TWwF>ODHigH2.3/&&. WFEDCAGR% 2
2 D ExE RIAD*
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Al TAEDORINEFERCH T DRSS

= Logic : GAA™, Backside PDN™?, CFET
- UVIJS T4 il CHigh-NA{L, <ILFINVI——>70 DA, MORIEDEH. FrikifiAcrevia™

(CHES
o IILFING—ZTCEDORIE. TwF> 0, HdiaEOTIEEENM
« GAA. CFEThS > 2RAICKDARTZHILI Y F >0 DOTIEEIEN
o RURREFTIMEL AirgapD K SIMEEE B HIMES E710D

= DRAM : HBM, VCT?3, 3D DRAM
o YILFING——>JRRBATRHRIE. TwF> 0 TiEEEn
o )\ SHEMOBBESMEGEL. TwIF >0, BRIEICEEU T — — Xk
« 3D DRAMTHE., TwF> 0, HRTZHILITYF >0 TIEEEEN

= NAND : Beyond 4xx
- BEUIBICLDRIE. TvF> 0 TIEDNEEN
« BV AR MMETYFUIONRKDEE(C
« FIMRL F RILSHEIEHUE

*1 GAA: Gate All Around
*2 Backside PDN: Backside Power Delivery Network - 71
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*3 VCT: Vertical Channel Transistor
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EMIRBREE CLEAN TRACK™ LITHIUS Pro™ Z EUV

20124F LITHIUS Pro™ ZzU U —X (Z51> 30005 H1a) EUV CAR/MORMIIS#téEE & IR U — X

=iSFRTE

EUVRIZETTODES> 1T 7

=EEE

EUVERLIHDIEEEE BAMRRIE, RRHESIER
=R TE

{EF1BIREIL S X MCAR)ICIIX.
RINWAFTA RL X MMOR)Y®> FIEIRICHXTEs

*1 CAR: Chemically Amplified Resist
*2 MOR: Metal Oxide Resist

S FIERNEREOEAMLD S CEREDSEEREDHDLITHIUS Pro™Z TS5w I A —AT.
EUVEX#EDITICESEREE. S4EEHZ18EF. MEREUVEIITENEEEEIR
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TS T4 LA V7 —3DOREL

Logic

mEUV MOR
mEUV CAR

TEL Estimates

by “ Non EUV Lithography
|

b

\v

A

\r

N

N

N

A

-
A14 A10 AO7
) A A (CFET)

VTS T4 LA —%&

DRAM

mEUV MOR
mEUV CAR
® Non EUV Lithography

D1b Dic D1d
) A XA

184S

Source of all drawings: TEL

TEL Estimates

D0Oa VCT 3D DRAM

MORI(& Logic 10A. DRAM D1b1

Investor Relations / November 9, 2026

A (S

FARIAFH(CDE. MORXIZAitTFIFER

TEL

75



MORV U1 —>32  TBDT T v MREGII

EwWF 24 nm TOE ARG

10
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. AFTHRDOD T v NREG
7
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= 5
3 il (C K D EIFEHNH
2
1
0 &
§) 7 8 9 10 11 12 13 14

L= X BT [nm]
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MORYV U 1—=32 : RO 1 v MRARTTFHFE

FABD

DI v RSB

M HBHERHS LURRESY—T Y MCED SO
*2 EWF 24 nm S FEREFO RGN CE D <HFHO

/
TERD .
REBEFI

D1 v MRERI

N — X Fzii d1—3/7ROwv/\
R A
It R
Z2IL—Tw R X 4
FREHE 50% (fiEskLt)
)\ — AR RE <8 nm™2
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Too Narrow

Acrevia™ j L

TELIMEDGas Cluster Beam (GCB) System . .

E—AAGIAZBH(CFHZER]EE
LSP (Location Specific Processing) 'jI — )\ AF+v > 15t EUV Erch
> it - ¥ - SOOIV F >IN ] EE

i) 5 — > ([CHTDEUVEEILEIELHI
EUVEREDLEE & Kh&a(Ch) Lk

i) 5 — > DR BERZE . LER/LWR* tiEE
*%’i@ﬁi’a‘:%fﬁ

/4 +
Before { | After
&

* LER/LWR: Line Edge Roughness / Line Width Roughness
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L 2Bt pEEn I < a>50 b
REFZT=2)
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(RUw )
- e RaY
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:; ggébﬁ?geaﬁﬂs?éguggwer Delivery Network ii&bi&a}b__ |\
*3 CD: Critical Dimension
FTINAAMN YR AL - FRidE A1 - #riEE =mmE(k
ERRA A HIENC LD, FEIREE INCD, EFARY MNEDFv) AT EENDBEREVANINEIYF T
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Source of all drawings: TEL
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TELEBEMICKDdVY I 1—=3> 1. HERB™

Source of all drawings: TEL

(HERB™: High Efficiency Rectangular Bias™)
a7 % TS
® PESRRlT  (IE5XiR) #hixii (HERB™)
. O
N 9
Mask 3)
A A>ESIFABHAMES DL A A2 &5 EFRABHHEES —E
= AfANRIEIS5DL = ABAHBEE(L
®g0 o000 ®g0 o900
AL
; !
D D yvyv y A

SR S35
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TELIRBHITC KDY Y 1—23 > 2: PHastlIE™
Eyb)biﬁﬁ ﬁ**ﬁi’ﬁ (CFZ + #inan (PHastIE™: Phosphorus + Hydrogen based “Fast” lon Etch™)

CFx
1 "o 0.
ey
%
O

CF, [FRUIY—{ELTIRE LT 08 r +HF e
EOICHERY 5 L Xz A=

Increased
adsorption
efficiency

$h¥sils (PHastlE™)

HF
PF [ contained

‘ o4 gas .ﬁﬁ,
RS RAERA TS ETLREREEZRR
KR & DA EHE THEIEEtchingZ EI]
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Novel Cryogenic HARC Etch

TEL'“""

J ORI

BRI OEX HEEH -43%
KD IEHRDY. Less Power
KDEL,
K NDEL

AV &4 i CO.#HiH= -83%
2 5x Faster REBFEZHWZEREIL  Less Carbon Footprint

Source: TEL

5], #Cryogenicd Ot X %&2023F (CFHEK (@VLSI 2023)
=W Ot e SIRE S Re A ML
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of all drawings: TEL
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:/“ \\J 0 (: a_—D\ ‘/j— 5 E_E'%*%é/ﬁ\ Source of all drawings: TEL

— ZIERCHR

FinFET GAA*" Nanosheet Self-aligned Contact

J>90 6

1>
ES WL

*1 GAA: Gate all around

*2 SAMP: Self-aligned multiple patterning
*3 PDN: Power delivery network

SAMP*2 Backside PDN*3

MHIMEDED C & (CRDT /) A RIBEDELEUVI VTS T« —(Cfl_?_‘llf:ﬁlx-



GAA Nano Sheet FETH#&I1EA\DOEL D 8 H

) Si/SiGe cavity etch SiGe Release
GAA Nano SheetD O ADRA :

= )N —=2 02K (RERZ) DE—14%
= J\I—KREDS IR - T&AE

SiGe

TELORD#A : H AT =ZHILTVF> T

s LT F O IEIRY Vapor Phase HCI Dry Etch

m _I%_L\i’:j—ll‘gz ‘ = ! 4 — =7 3NMigg 0
- BRARE - 5 IR e

Source: N. Loubet, et al., IBM, TEL Technology Center, America (IEDM2019)
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FARE KA CHITDEBE 1 1 MECVDRIRZEEDSAMDILK

Triase*™ Episode™ 1 Episode™ 2 DMR* Episode™ 2 QMR**

Single Reactor Single Reactor *Duo Matched Reactor **Quad Matched Reactor
BETSY hIA—LA BASEDTOTRES 1 —ILIEH METEVEENE TR FRIRSEE TS XREH

SEIYVU—-XTFIE
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Episode™ 1 : _]

>0 N2k
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= JOtEX70-—0—4fF

BARR{LARPRZS
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IPHT™2

SiO,f&

Ti CVD

FI2UHA K&

TRk
S U A R

*1 COR: Chemical Oxide Removal
*2 PHT: Post Heat Treatment
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Source of all drawings: TEL
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Episode™ 1 : Inner Spacer L Z—&/5 [EDIEHIA A4

Source of all drawings: TEL
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Source: TEL
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PARE SR A(CHITDEES 2 : PVDERE(CHITDSAMILK

Source of all drawings: TEL

LEXIA™ -EX 2024&12AUU—X

= D1 —)\BErtEE T R X RO ABPVDEE
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dPVD2? mPVD3

1 Y — R RS RIE B D ST D EB AR
*2 dPVD: Dual cathode PVD
*3 mPVD: Multiple cathode PVD
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Source of all drawings: TEL
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Source of all drawings: TEL
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ZEXSTA™

Source of all drawings: TEL

= ZEXSTA™IE | = Target Application
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Source of all drawings: TEL
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Source of all drawings: TEL
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‘ CFET2 s ) anlem il Stack Memory . N
DRAM for KGD™ hd

*1 BSPDN: Backside Power Delivery Network
*2 CFET: Complementary Field Effect Transistor
*3 HBM: High Bandwidth Memory

*4 KGD: Known Good Die T E L 105

Investor Relations / November 9, 2026



Source of all drawings: TEL
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Source of all drawings: TEL
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Source of all drawings: TEL
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Application
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Source of all drawings: TEL
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Status HVM™ R&D~HVM R&D R&D R&D R&D~HVM
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ERDT)\A ZBE(FEEN DB T 1 2O\

1 CIS: CMOS Image Sensor
*2 BSI: Backside lllumination
*3 CHB: Cu Hybrid Bonding

*4 HVM: High Volume Manufacturing
*5 VCT: Vertical Channel Transistor
*6 HB: Hybrid Bonding
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Application

Source of all drawings: TEL
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Source of all drawings: TEL
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Source of all drawings: TEL
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Source of all drawings: TEL
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