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1. פֿ          15:30 - 15:35

2. ṇ        15:35 - 17:05

ï     

ï    

ï וֹףּ Digital x Green   

ï ḱ וֹףּ     

ï וֹףּ    

ï וֹףּ      

ï ︡ ṇ ︡    

ï ṇ וֹףּ   

ï ṇ וֹףּ    

  Ṯ ṯ

3.          17:15 - 18:00
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Digital & Green

EV Car

Power IC

Neuro-
morphic

Chip
Green

Datacenter

Smart Grid

Smart City

άGreen by Digitalέ & άGreen of Digitalέ

Precision
Agriculture
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FY2025( ) FY2015

72 

526 

FY2015 FY2025

613 

2,400 

FY2015 FY2025

88 

680 

FY2015 FY2025

x3.9 x7.7 x7.3

33.0 

103.1 

CY2014 CY2024

x3.1

Source : TechInsights Manufacturing Analysis Inc. (VLSI)

(B yen) (B yen)
(B yen)

WFE  ($B)
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Semiconductor Business Outlook

1st Wave

Cloud/Edge

IoT

Industry 4.0

Source:SEMI2024
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Semiconductor Business Outlook

1st Wave 2nd Wave

AR/VR

AI
Autonomous 

driving

Cloud/Edge

IoT

Industry 4.0

Source:SEMI2024
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2010 2020 2030

>$1  Trillion

$627.6 billion

(2024)

Semiconductor Business Outlook

1st Wave 2nd Wave

Source:1990-2024 (WSTS)2025-2030 (IBS, January2025)
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Semiconductor Business Outlook

AR/VR

AI
Autonomous 

driving

Cloud/Edge IoT

Industry 4.0

2nd Wave1st Wave

Source:SEMI2024
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Semiconductor Business Outlook

3rd Wave

AR/VR

AI

2nd Wave

Autonomous 
driving

1st Wave

Cloud/Edge

IoT

Industry 4.0

Quantum

6G/7G Industry 5.0

$5 Trillion
in 2050

Source:SEMI2024
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Innovation

Profit

People

נּ

ךּ
ṇ

ṇ ṇ ṇ

is

︣

טּ



14

Creating Shared Value

CSV TSV
¢9[Ωǎ {ƘŀǊŜŘ ±ŀƭǳŜ

ñ צּ ò

Ṭ ḱ
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(2027 )

֕ 3

֕ 35%

ROE ֕ 30%
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Digital & Green

Green Future Through Semiconductor Evolution

Higher 
Speed

Larger
Capacity

Lower Power
Consumption

Superior 
Reliability

Physical Scaling
Heterogeneous 

Integration
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GPU/CPU

HBM

HBM

HBM

HBM

HBM

HBM

Physical Scaling x Heterogeneous Integration

Logic 
GAA / CFET

Logic
Backside PDN

DRAM
VCT 4F2 / 3D DRAM

Super Flat Wafer

Stack Memory
HBM, etc.

3DIC
Chiplet Integration

Known Good Die

Heat Spreader

* GAA : Gate All Around
* Backside PDN : Backside Power Delivery Network
* VCT : Vertical Channel Transistor

Frontend Advanced PackagingAI Semiconductor
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CleaningBatch
Deposition 

Plasma Etch
Semi-batch 
Deposition

Single 
Deposition

Coater/ 
Developer

Gas Chemical 
Etch

Prober Wafer Edge 
Trimming

Wafer 
Bonder/ 

Debonder

Deposition Lithography Etch Cleaning Test 3D Integration

Frontend Advanced Packaging

Ḳ
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2

0

50

100

150

200

2010 2020 2030

WFE
CAGR 10%

(2024-2030)

Test/ 
Assembly

CAGR 13%

(2024-2030)

Source : TechInsights (December, 2024)

x 1.8

x 2.1

WFE

Test / 
Assembly

Market forecast in the next 6 years

$ B
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0

50

100

150

200

2010 2020 2030

WFE
CAGR 10%

(2024-2030)

Test/ 
Assembly

CAGR 13%

(2024-2030)

$ B

Source : TechInsights (December, 2024)

Frontend

Advanced Packaging

Logic : GAA, BSPDN
Á EUVCoater/Developer

ÁGas Chemical Etch

Á ConductorEtch

Á PVD Metal Overburden

Á CFET/Inner Spacer 
Plasma CVD for filling film

Á Double-sided scrubber

Á Backside/bevel cleaning

Á Pattern Shaping

ÁWafer Bonder

Á Laser Tool

DRAM: DDR5, 3D DRAM
Á EUV Coater/Developer

Á Capacitor Mold Etch (major 
monopoly)

Á BatchHigh-k Capacitor deposition

Á PVDMetal Hardmask

Á Supercritical Cleaning

Á Backside/bevel cleaning

ÁWafer Bonder

Á Laser Tool

NAND: beyond 4xx
Á Slit Etch (major monopoly)

Á Channel Hole Etch(Plug)

Á BatchMo deposition

Á BatchcleaningWLSeparation

ÁWafer Bonder

Á Laser Tool

Logic Packaging
Á Interposer, Polyimide, PR 

Coater/Developer

Á TDV Etch

Á Batch High-k Capacitor depo

ÁWaferBonder

Á LaserTool

HBM Packaging
Á Polyimide, PR 

Coater/Developer

ÁMetal Etch for HBM

Á Aerosol Cleaning

Á Temporary Bonder/Debonder

Advanced Logic / 
Memory Test
Á Prober sales expected to 

double compared to 
last year

2
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(FY2025 - FY2029)

1.5 7,000 10,000

2,000 Ṋ
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ḲManufacturing DX with AI and robotics
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Ḳ2027

Ḳ 88,600m2

Ḳ 1,040 
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Best Products

Best Technical Service
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Are The Future
Semiconductors 
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(FY2015 ï FY2025)

39.6% 40.2% 40.3%
42.0% 41.2% 40.1% 40.4%

45.5% 44.6% 45.4%
47.0%

0%

10%

20%

30%

40%

50%

0

5,000

10,000

15,000

20,000

25,000

30,000

FY2015 FY2016 FY2017 FY2018 FY2019 FY2020 FY2021 FY2022 FY2023 FY2024 FY2025E

צּ שּקּ

ṕ Ṗ
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ḱ ṇ

546 538 572
744

1,218

1,700

0

1,000

2,000

3,000

FY2020 FY2021 FY2022 FY2023 FY2024 FY2025E

1,202 1,366 1,582 
1,911 2,028 

2,540 

13.3
15.1

18.1
19.7 19.4 20.0

0.0

5.0

10.0

15.0

20.0

25.0

0

1,000

2,000

3,000

FY2020 FY2021 FY2022 FY2023 FY2024 FY2025E

ṕ Ṗ

ṕ Ṗ

ḱ ṇּצ נּ

-6,000
-5,000

-4,000

-3,000

-2,000

-1,000
0

1,000

2,000
3,000
4,000

5,000
6,000

FY2020 FY2021 FY2022 FY2023 FY2024 FY2025E

ḱ ṇ 2,531 1,458 2,833 4,262 4,347

ḱ ṇ*2 -535 -632 -656 -767 -1,150

ḱ ṇ -2,503 -1,145 -1,672 -2,565 -3,250

ṇ ḱ ṇ*3 1,995 826 2,177 3,494 3,196

*4 3,384 3,115 3,712 4,731 4,725

*2

*3 = ṧ ṕ Ṗ

*4 3

ṕ Ṗṕ Ṗ

*1

*1 5 6~10
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123%
132%

76% 72%

101%
113%

0%

100%

200%

0

1,000

2,000

3,000

4,000

5,000

FY2020 FY2021 FY2022 FY2023 FY2024 FY2025E

ṇ ḱ ṇ

( )

︣

*1 ( )

*1
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Á

ï

ï

Á

ï ḭנּ ḱ

ï ḱ ṇ נּ

Á

ï2025 3

ï ךּ קּ קּ ︣

ḭ
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ṇ

וֹףּ Digital x Green
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1990 2000 2010 2020 2030

6,276
(2024 )

>1
(2030 )

AI
70%

ṇ

Net Zero

Source:1990-2024 (WSTS)/2025-2030 (IBS, January 2025) / AI Semiconductor (IBS, January 2024)

1 וֹ ︣ קּ
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וֹףּ

0

50

100

150

200

2010 2020 2030

WFE
CAGR 10%

(2024-2030)

Test / 

Assembly

CAGR 13%

(2024-2030)

$ B

Source : TechInsights

ÁAI WFE CAGR קּ
קּ ךּ

ÁTEL ḭ︡פּ ךּ

ï Ḳ 2.7צּ / 2.5צּ

*

ïDRAMḲ 2.3צּ ḭWFE CAGR

נּ *

Á ︡
ḭ אל

* TEL Estimates



Investor Relations / February 26, 2025 36

Logic ṇ
(Generic)

Year of HVM 

(20k/month)
2022~24 2025~2026 2027~28 2029~30 2031~32 2033~34 2035~36 2037~38

Node 3nm 2nm/18A/16A 14A 10A 7A 5A 3A 2A

Transistor

Poly Pitch [nm] 48~45 [1] 45~42 48 [3] ~42 45~39 36

Min. Metal Pitch [nm] 23 [2] 20 18 17 16 14 12

Interconnect 

booster

Cu Barrier/Seed CIP

                             Backside PDN (HPC)

Cu CIP or 

Ru subtractive

Ru subtractive

AR>3, Airgap

New alloy

AR>5, Airgap, BEOL Transistor

EUV Patterning 

Technology
EUV MP*1, SE*2 EUV MP, SE

High-NA SE

High-NA MP, SE

EUV MP, SE

Resist CAR*3 CAR (+MOR*4) CAR+MOR

2~1 Fin CFET 2nd Gen. CFET 3rd Gen. CFET

IL/HK

IL/HK

2D material: TMDC
MoS2, WS2, MoSe2, WSe2 etc.

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

[1] Chih-Hao Chang (TSMC) et al., IEDM 2022
[2] Shien-Yang Wu (TSMC) et al., IEDM 2022
[3] Sandy Liao (TSMC) et al., IEDM 2024
[4] Mertens and Horiguchi (imec), EDTM 2024

2D material stack

Source: TEL estimates

Options: Dielectric wall

inner wall [4] 

GAA NS scalingGAA NS GAA NS extension

outer wall [4] wall everywhere

Logic ḭ נּ צּ ךּ שּךּ
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DRAM ṇ (Generic)
Year of HVM 

(20k/month)
2023-24 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035

Node 1b 1c 1d 0a 0b 0c 0d 0e

Cell layout / 

Structure

F [nm] in 6F2 13~12.5 12~11 10 9 8 7 (3D ~1xxL) (3D >1yyL)

Cap. pitch [nm] 39~37.5 36~33 30 27 24 21

Cap. A.R. >50 >55 >65 >70 >75 >80

Cap. Mat. ZrAlHfO Alternative (HfZrO Anti Ferro. etc)

WL TiN Low R metal

Peri. CMOS

Bonding

HBM
HBM3E

   (8/12Hi,24/36GB)

HBM4
(12/16Hi,36/48GB)

HBM4E

         (16Hi,64GB)

HBM5

(16,20Hi, 64/80GB)
HBM5E HBM6

Source: TEL estimates

3D

2D

HKMG

6F2 4F2 VCT* [1,2]

* Vertical Channel Transistor
[1] Seokhan Park (Samsung) et al., IEDM 2023
[2] Daewon Ha (Samsung) et al., IEDM 2023

FinFET

Capacitor

A.R.

WLPoly-Si

HKMG
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Year of HVM 

(20k/month)
2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035

Stack
(~1.3x/1.5years)

3xxL 4xxL 5xxL 7xxL 1xxxL *1yyyL *1zzzL *2xxxL

Tier 2 or 3 3 or 4 3 or 4 3 - 5 4 - 6 5 - 7 6 - 8 7 - 10

Vertical pitch [nm] 39 - 45 38 - 43 38 - 42 37 - 41 36 - 40 35 - 39 34 - 38 33 - 37

Memory height 

[mm]

12 - 14 15 - 19 18 - 27 24 - 36 34 - 45 45 - 62 57 - 74 70 - 84

Charge trap (CT) Continuous CT
Fe/Re

NAND3

Channel Poly Si grain CIP MILC1/MIC2

WL metal W or Mo Mo

#holes btw. Slits 14 - 20 19 - 25 24 - 32 30 ï 36 > 36

Layout/Structure
Under array

or Bonding
Bonding

Peri. CMOS

NAND ṇ (Generic)

* Trend Extrapolation
1 Metal induced lateral crystallization, N. Ishihara (Kioxia) et al., VLSI 2023
2 Metal induced crystallization
3 Jeehoon Han (Samsung) et al., IEDM 2023

Bonding

or Multi Bonding

Multi Bonding

Vertical Pitch

Tier

#of memory holes b/w slits

Bonding

CT isolationContinuous CT

Mo

TiN/W

MILC/MICPoly Si

CT isolation

ReNANDFeNAND

Ferroelectric Resistive

HKMGPoly Si Gate

Source: TEL estimates
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ÁLogic : GAA*1, BSPDN*2, CFET
Å High-NA ḭ ṇ ḭMOR צּ ḭ Acrevia

Å ṇ ḭ ḭ
ÅGAAḭCFET

ÅRu ḭAirgap לּ

ÁDRAMḲHBM, VCT*3, 3D DRAM
Å ṇ ḭ
Å ︡ḭ ḭ ךּ ṇ
Å3D DRAM ḭ ḭ

ÁNANDḲBeyond 4xx
Å ḭ
Å צּ
ÅMo ḭ Si

וֹףּ

*1 GAA: Gate All Around

*2 Backside PDN: Backside Power Delivery Network

*3 VCT: Vertical Channel Transistor
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ṇ

TELּצ ︣
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ṇ ṇ (DX)

/ ṇ

ḱ ḭשּ טּ ṇ ṇ

MIṕ Ṗ

PIṕ Ṗ

ṕ ṇḱ Ṗ

ṇ AR/VR
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ṇ ṇ וֹףּ DX

אל ךּ ṇ
ḭ

ṇ פּ פּ
ṇ ḭ ṇ ṇ
בֿ וֹףּ

Ḯ
AR/VRּף
DX ︣
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וֹ Ḳ

2027

Ḳ 88,600m2ṕ Ṗ

Ḳ 1,040



Investor Relations / February 26, 2025 44

Á שּ

Smart Production ︣

ḱוֹ Value Chain

ḱ

בֿ
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Smart Production ṇ

ṇ
ṇ

ṇ ṇ

ṇ
ṇ

ṇ

ṇ

100%ṧ

ḱ

ḱ

ḱ

ḱ

בֿ
ḱ

100%ṧ

ḱ

ṧ

ḱ

ṧ

ḱ
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Á ṇ ṇ אל ︣

ïAI

ï ︣ ︡פּ ︣

ÁDigital x Green נּ

ï וֹףּ ḭ וֹףּ ḭ ḭ ṇ
︣

ï ṇ ṇ
ḭ

ïSmart Production ḭ





Investor Relations / February 26, 2025 48

2025 2 26

CTSPS BUGM

ḱ וֹףּ



Investor Relations / February 26, 2025 49

ṇ /
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CLEAN TRACK  LITHIUS Pro  Z EUV

EUV ḭ

EUV

(CAR) ḭנּ
(MOR)

אל ︠ וֹ טּ LITHIUS Pro  Z ṇ ḭ
EUV וֹ ḭ Ḯ EUV וֹ

EUV CAR/MOR ṇ2012  LITHIUS Pro  Z ṇ ṕ ṯ3000 Ṗ
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Logic DRAM

D1b D1c D1d D0a VCT 3D DRAM

ṇ

N2 A14 A10 A07
(CFET)

ṇ
ṇ ︡

MOR Logic 10AḭDRAM D1b ḭMORקּ

ẌEUV MOR

ẌEUV CAR

ẌNon EUV Lithography

ẌEUV MOR

ẌEUV CAR

ẌNon EUV Lithography

TEL EstimatesTEL Estimates
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MOR ṇ Ḳ
ףּ  1* ṇ שּ וֹ

*2 24 nm שּ וֹ

ṇ ṇ / ṇ /

ṇ *1 x 4 x 4 x 1

*1 50% ( ) 100 %
N/A ( Ṗ

ṇ *1 < 8 nm*2 > 10 nm*2 < 8 nm*1

ṇ *1

ṕ ṇ ḱ ḱ ḱ Ṗ ︡
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MOR ṇ Ḳ

0

1

2

3

4

5

6

7

8

9

10

6 7 8 9 10 11 12 13 14

 [nm]

︣ כֿ טּ
ṇ

Source: TEL
Source: TEL

 24 nm

Ẍ
Ẏ
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0

50

100

150

200

250

300

350

400

8 9 10 11 12 13 14 15 16

 [nm]

Source: TEL

CAR ṇ Ḳ ḭ

ṇ

︣ כֿ ṇ ךּ

Source: TEL
Source: TEL

Source: TEL

 24 nm
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Wet Bench

(EXPEDIUS -R)

Large Batch ṕ ︣
Ṗ ︣

SPM*1 Vapor

(CELLESTA  Pro VP)

*1 SPM : Sulfuric Acid and Hydrogen Peroxide Mixture

︡ḭ

(CELLESTA  MS2)

Wafer AS*2 ḭWafer

Brush Chamber

צּ *2 AS : Atomized Spray
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ÁZEXSTA  ÁTarget Application
ï צּ

3D NAND ḭנּ ḭDRAM ḭךּ
צּ

ï צּ

Logic DRAM ךּףּ ḭ צּ

פֿ ḲZEXSTA

Wet Bench ḱ ḭ

ḭ ṇ

Wet Bench
ṇ

כֿ כֿ ḭשּ Challenge︡ḭ ︡ ︣

Wet Bench Single Wafer

3D NAND
SiN
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ES BUGM

וֹףּ
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DRAM

ṇ

CFET

GAA*1 / Nanosheet

BSPDN*2

Logic3D NAND

ṕ ṇ Ṗ

ṇ
ṕ Ṗ

ṕ ṇ Ṗ

*1 GAA: Gate All Around

*2 BSPDN: Backside Power Delivery Network

*3 CD: Critical Dimension 

ḭ צּ

CD*3

Depth (EUV, )

HBM ( )
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Key ṇ ṇ

RF

e-

e-

e-

e-
e-

ṕ Ṗ

e-

Mask

SiO2

Key ṇ ṇ

Å

Å ṇ
Å ṇ
Å
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Video
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TEL ṇ 1: HERB  

ṇ
קּ צּ שּ

Ṭ צּ שּ

ṕ Ṗ ṕHERB Ṗ

ṇ

קּ צּ שּ
Ṭ

Mask

SiO2

(HERB : High Efficiency Rectangular Bias )
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Video
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TEL ṇ 2: PHastIE

CFx

HF

ṕCFx + Ṗ

ṕPHastIE Ṗ

PFx

CFx ṇ ︡ ︡ ךּ︣
︣

︣ כֿ
Etching

(PHastIE : Phosphorus + Hydrogen based ñFastò Ion Etch )
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Video
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TELAVES  for Novel Cryogenic HARC Etch

Less Power

-43%

Less Carbon Footprint

CO2 -83%

ḭ
ḭשּ

שּ

ךּ
2.5x Faster 

Beyond

10ɛm

ḭ Cryogenic 2023 ṕẂVLSI 2023Ṗ
ךּ
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Bottom CD: 38.9nm Bottom CD: 63.5nm

Conventional New

Critical

DRAM: Capacitor SiO2 Logic: Gate Silicon

Conventional New

Si Si ︡
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וֹ Eco System

Áṡ ṇṧ ṧTELṢ Eco 

System ḭ Ṅ

Áֿכ ECO System

כֿ צּ

Á

ṇ כֿ לּ

Supplier Collaboration

ṇ ṡ ṧ Ṣ

Product Innovation Fundamental Research

ḱ

TEL University

Supplier
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ךּ ︣ Smart Manufacturing

Sub-Assembly Inspection

Assembly
Feed Forward

Feedback

Ẁ Smart Manufacturing

טּ TEL

נּ ךּ ḭ ︣ Ḯ



Investor Relations / February 26, 2025 71

ףּ נּ

︡ḭ ṇ ︡ וֹ צּ

Ṅ ︣
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TFF BUGM

וֹףּ



Investor Relations / February 26, 2025 74

וֹףּ Ḳ ḱSAM*

TEL

וֹףּ TEL
(CY2023 TAMḲ $20B)

CVD
ḱ

ALD
CVD

 
CVD

PVD

TEL Estimates

כֿ
וֹףּ SAM

SAM

SAM

* SAM: Served Available Market
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Triase+ Episode  1 Episode 2 DMR* Episode  2 QMR**

Single Reactor
 8 ṇ

Single Reactor
ṇ

*Duo Matched Reactor
2 ךּ

**Quad Matched Reactor

וֹףּ 1Ḳ SAM

2024 7 ṇ 2026 ṇ
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Video
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Triase+ Episode  1 Episode 2 DMR* Episode  2 QMR**

Single Reactor
 8 ṇ

Single Reactor
ṇ

*Duo Matched Reactor
2 ךּ

**Quad Matched Reactor

וֹףּ 1Ḳ SAM

2024 7 ṇ 2026 ṇ
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Epi Si

Á ṇ

Episode  1Ḳ

Epi Si Epi Si

SiO2

COR*1

/PHT*2

Ti CVD

*1 COR: Chemical Oxide Removal

*2 PHT: Post Heat Treatment

ṇ
Ҝ

Ti



Investor Relations / February 26, 2025 79

Á Ḳ
ṇ

Á Ḳ

Episode 1ḲInner Spacer ṇ

ṇ ṇ

Source: TEL

<45nm

1

ṇ ( )

צּ

2

ṇ צּ

1

שּ

2

ṇ
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Triase+ Episode  2 DMR

1 

4PM/4-reactor

1.5

3PM/6-reactor

1 0.65

1 2.31

 ṕ ṇ Ṗ 1 ~ 1.8

ṇ
ṇ

1 0.64*

ṇ
פּ

וֹ ṇ

ṇ
ṇ ṇ

ṇ ṇ

ṇ 1 1 0.75

Episode  2Ḳ

*TEL Estimate
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LEXIA  -EX

Á ṇ נּ PVD

ṕOblique Angle SputteringṖ

ï ṕ1ů 0.5%Ṗ

Á ṇ *1

ï ךּ ṇ

ï צּ

Á ךּ ṕ~100WPHṖ

Á פּ ṇ

וֹףּ 2ḲPVD וֹףּ SAM

Target

DC

dPVD*2 mPVD*3

DC

*1 ṇ וֹ :

*2 dPVD: Dual cathode PVD

*3 mPVD: Multiple cathode PVD 

2024 12 ṇ


