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/

1963 ( 38 ) 11 11

2,347 ṕ Ṗ20 ,273 ( )

6 ḱ30

20 ḱ17 ḱ65

26 ḱ18 ḱ95 ( ) 

2 4,315 Ṋ 6,973 Ṋ 28.7%

549 6,119

(2025 4 1 )

(2025 3 )
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ḭ ( ṇ )ḭ

TEL Magnetic Solutions

Tokyo Electron Korea

Tokyo Electron Singapore

TEL Manufacturing and Engineering of America

TEL Technology Center, America

Tokyo Electron Europe

TEL Solar Services

Tokyo Electron Israel

Tokyo Electron India

Tokyo Electron (Malaysia)

* ︡ ךּ Ḯ

Tokyo Electron U.S. Holdings

Tokyo Electron America

ṇ ṇ

FE

BP

( )

(2025 4 1 )

26

18 ḱ

95

Tokyo Electron (Shanghai)

Tokyo Electron (Shanghai) Logistic Center

Tokyo Electron (Kunshan)

Tokyo Electron Taiwan

Tokyo Electron Philippines Semiconductor Support

TEL Venture Capital

TEL Technology & AI Design

(2025 11 1 )
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US$ 2,488B

US$ 594B

CY2024

US$ 2,614B 

US$ 655B 

US$ 111B 

ṇ ṇ ṇ ṇ ḭקּ צּ
Ḳ GartnerÈ, ñForecast: Semiconductor Capital Spending, Wafer Fab Equipment and Capacity, Worldwide, 3Q25 Updateò, Bob Johnson et al., 6 October 2025
ṬElectronic Equipment Production/ ṬSemiconductor Revenue/ Ṭ Total Wafer Fab Equipment. Revenue basis.

GARTNER ḭGartner Inc. ףּ וֹףּ ףּ ṇ ṇ טּ ḭ ךּ ︡ ךּ ︣ḮAll rights 

reserved.
︣ Gartner ( ṡGartner Ṣ) ḭGartner ṇ ḱ ḱ ṇ ︡ Gartner, Inc.( ṡGartnerṢ)

צּ ︡ ṇ ḱ ︣ טּ ḭ ךּ טּ ḮGartner ￼ךּ ḭ צּ אל
טּ ḭ צּ אל טּ Ḯ ḭGartner אל ךּ שּ אל כֿ טּצּ ︣Ḯ

TEL
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TEL

ṇ ︣
ḱ

ṇ ṇ ︡ שּ
ṇ ṇ

ṕ Ṗ

TEL

* ︣ ṇ טּ ḭ ︣ טּ Ḯ

Data 

Center
Digital Consumer Electronics

Mobile Phone

PCSingle Chip

Microprocessor

Mainframe

Computer
Smart Phone/Tablet

AI
*

IoT

JV

(TEL-Thermco) 

ṇ ṇ וֹ פּ

1980 2

1984 1

ṇ

ṇ ṇ

(E)

(FY)

EV



Investor Relations / November 7, 2025 8

(FY)

Á4M DRAM ÁIT

Á

Á

Á64M DRAM 
Á

Á

Á ḭ
ÁPCḭ

20,038 

22,090 

18,305 

24,315 
23,800 

29.9%

28.0%

24.9%

28.7%
24.6%

-10%
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22,500
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91 92 93 94 95 96 97 98 99 00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26
(E)

ṕ Ṗ

TEL
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1 ASML

2 Applied Materials

3 Lam Research

4

5 KLA

6

7 SCREEN

8 ASM International

9 NAURA

10 Teradyne

11

12 SEMES

13

14 KOKUSAI ELECTRIC

15 ṇ ṇ

29.77 

26.70 

16.21 

15.15 

10.32 

3.76 

3.39 

3.17 

3.00 

2.05 

1.93 

1.60 

1.50 

1.47 

1.35 

CY2024 ṇ ṇ 15

SourceḲTechInsights Inc., May 2025

(Billions of US$)CY2024 
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ṕCY2024Ṗ

ALD

ṇ /

CVD / ṇ ṇ

Gartner®, Market Share: Semiconductor Wafer Fab Equipment, Worldwide, 2024, Bob Johnson and Menglin Cao, 21 April 2025, Revenue from Shipments basis.

ṇ ṇ ṇ ṇ ḭקּ צּ Ḯֿכֿכ טּ ḭ אל ︣Ḯ
ṇ / : Photoresist Processing (Track), : Dry Etch, : Tube CVD + Atomic Layer Deposition Tools + Oxidation/ Diffusion Furnaces + Nontube LPCVD, ALD: Atomic Layer Deposition Tools, 

CVD: Tube CVD + Nontube LPCVD, / : Oxidation/Diffusion Furnaces, : Single Wafer Processors + Wet Stations + Batch Spray Processors + Scrubbers + Other Clean Equipment ṇ ṇ: Wafer Bonder

GARTNER ḭGartner Inc. ףּ וֹףּ ףּ ṇ ṇ טּ ḭ ךּ ︡ ךּ ︣ḮAll rights reserved. Gartner ḭGartner ṇ אל
ṇḭ ṇ ︣ טּ Ḯ ḭ ṇ ṇ ︣ לּ ṇ ṇ ṇ ︣ טּ ḮGartner ṇ

ḭGartner ṇ ︡ טּ ḭ ︡ טּ ḮGartner ḭ ￼ḭ ṇ ḭ לּ טּ Ḯ
︣ Gartner ( ṡGartner Ṣ) ḭGartner ṇ ḱ ḱ ṇ ︡ Gartner, Inc.( ṡGartnerṢ)ּצ ︡ ṇ ḱ ︣ טּ

ḭ ךּ טּ ḮGartner ￼ךּ ḭ צּ אל טּ ḭ צּ אל טּ Ḯ ḭGartner אל ךּ
שּ אל כֿ טּצּ ︣Ḯ

ṕ ṇ ṇ Ṗ: Auto Probers,: 

TechInsights Inc., April 2025

TechInsights Inc. ḭקּ צּ Ḯ

92%

27% 28%

16%

21%

38% 37% 38%

32%

ṇ ṇ
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TEL

 /

100%
EUV

/

4 ṇ

No.1
EUV/

4,000 Ṍ6,000 *1

98,000 *2 

 

*1 2025 3

*2 2025 9

*

No.1/No.2

1ḱ2

*

/ ṇ

12 1 21 2 11

*

ṇ

2
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ṇ

ṇ

imec ( ṇ)

CEA-Leti ( )

TEL Technology Center Korea ( )

IME ( ṇ )

TEL 
ṇ ṇ

( )

( )

BRIDG ( )

TEL Manufacturing and Engineering of America ( )

TEL Technology Center, America ( )

NY CREATES Albany NanoTech Complex ( )

TEL Magnetic Solutions ( )

TEL Technology Center, Taiwan ( )

Tokyo Electron America ( )

(2025 11 1 )

TEL Technology & AI Design ( )

Tokyo Electron India ( )
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אל

ṇ

(2021 9 )

TEL 
DXḭ

(2020 11 )

ṇ / ḭ ḭ
(2025 10 )(2025 4 )

ḭ ḭ ṇ ṇ
(2023 7 )



Investor Relations / November 7, 2025 15

Best ProductsḭBest Service

Front -loading   
Advanced 

field solutions

Â ṇ

Â Early engagement

Â

ḭ

Â 1 ︡ḭ
ḱ אל

Â 98,000 * ︡פּ

Â TELeMetrics

Â Machine learning
*2025 9
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TEL ︣פּ

Market -
ing

Coater/

Developer Etch  Deposition Cleaning  Test  

Sales

R&D Manu -
facturing

FS

Á ךּ ṇ

Á ṇ

Á ךּ
Á ṇ

פּ

Á 98,000 *

ÁAdvanced FS
*2025 9

ךּ
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ףּ .2 ︡



Investor Relations / November 7, 2025 18Source:1990-2024 (WSTS, May 2025)Ṋ2025-2030 (IBS, May 2025)

$1 Trillion
(2030)

$630.5 Billion

(2024)

AI

1st Wave 2nd Wave

AR/VR

Autonomous 

driving

Cloud/Edge

IoT

Industry 4.0
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3rd Wave

AR/VR

AI

2nd Wave

Autonomous 

driving

1st Wave

Cloud/Edge

IoT

Industry 4.0

Quantum

6G/7G Industry 5.0
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(WFE*) 

ṕ Ṗ

Source : TechInsights Inc. (1985~2024)

PC

Mobile

200

300Ṍ400

Ṍ100

500Ṍ650

Data-center

אל

AI

1,000

ṇAI

EV/

DX

IoT

6G

* WFE (Wafer Fab Equipment)Ḳ
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ṕFY2025 vs. FY2015Ṗ

72 

544 

FY2015 FY2025

613 

2,431 

FY2015 FY2025

88 

697 

FY2015 FY2025

x4.0 x7.9 x7.6

33 

107 

CY2014 CY2024

x3.2

Source : TechInsights Inc.

(B yen) (B yen)
︣

(B yen)
WFE  ($B)

שּקּ ṇ
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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
4F2 VCT * / 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
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︣ Ḳ

CleaningBatch 

Deposition

Plasma 

Etch

Semi-batch 

Deposition

Single 

Deposition

Coater/ 

Developer

Gas 

Chemical 

Etch

Prober Wafer Edge 

Trimming/

XLO*

Wafer 

Bonder/ 

Debonder

Deposition Lithography Etch Cleaning Testing
Bonding / 

Debonding

Frontend Advanced Packaging

*XLO: Extreme Laser Lift Off
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0

50

100

150

200

2010 2020 2030

Frontend

Advanced Packaging

נּ

WFE
CAGR 7.8%

(2024-2030)

Test / 

Assembly

CAGR 9.4%

(2024-2030)

$B

Logic : GAA, BSPDN
Á EUV Coater/Developer

ÁGas Chemical Etch

Á Conductor Etch

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: 2D & 3D DRAM
Á EUV Coater/Developer

Á Capacitor Mold Etch

Á Batch High-k Capacitor 

deposition

Á PVD Metal Hardmask

Á Supercritical Cleaning

Á Backside/bevel Cleaning

ÁWafer Bonder

Á Laser Tool

NAND: Beyond 4xx
Á Slit Etch

Á Channel Hole Etch (Plug)

Á Batch Mo deposition

Á Batch Cleaning WL

Separation

ÁWafer Bonder

Á Laser Tool

Logic Packaging
Á Interposer, Polyimide & PR 

Coater/Developer

Á TDV Etch

Á Batch High-k Capacitor depo

ÁWafer Bonder

Á Laser Tool

HBM Packaging
Á Polyimide & PR 

Coater/Developer

ÁMetal Etch for HBM

Á Aerosol Cleaning

Á Temporary Bonder/Debonder

Advanced Logic / 

Memory Test
Á Prober

x 1.6

x 1.7

Source : TechInsights (October 2025)



Investor Relations / November 7, 2025 26

3. 
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פּ ṇ ḭ טּ ︡ ︣

ḱ ḱ ḱ ṇ ḱ
ḱ ḱ ḱ

︣ טּ

ḱ ḱ ṇ ṇ ḱ ṇ ṇ ḱ

(Purpose) 

︣ קּ

קּ ︡ ךּ

צּ ︣ קּ נּ ḭ

Vision

Value

Mission

TEL Values
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Technology Enabling Life

( ḭ ḭ ḭTEL Values) 

︡ ṇ ṇ ṇ ︣Ḯ

ḭ נּ ︡ ︣Ḯ

ḭ︡פּ ךּ ṇ ︣ כֿ ḭ
︡ קּךּ ︣Ḯ

︡ ḭ ḭ ḭוֹ ṇ ṇ
ṇ ︢ ḭֿכ וֹ ︡ ךּ ︣Ḯ

︣ טּ

ṬTEL וֹףּ

TSV
TELôs Shared Value

Å נּ

Å ךּ ṇ

Å

Å ṇ ṇ ṇ

CSV
ṕCreating Shared ValueḲ Ṗ

︡ ︣
כֿ

︣ לּךּ נּ
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︣ ṇ

ṇ
(5G/6G)

AR/VR/MR
Cloud/Edge
Computing

IoTAI

/ 

ṇ

/ ṇ Smart EV/ /MaaS AI / /

Logic SensorMemory AnalogPower Display

Ḳ ḱ ḱ ḱ ḱ
ḱ
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צּ

FY2023 FY2027 FY2031 (CY2030)

¬ º
︣

טּ

Å

/

Å

Å

Â2030

Â (FY2023~2027)

Å
(2030 5 )

2030

FY2027 ︣
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ṕFY2023~FY2027Ṗ

Ó 3

Ó 35%

ROE Ó 30%
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0

1,000

2,000

3,000

FY2018 FY2019 FY2020 FY2021 FY2022 FY2023 FY2024 FY2025 FY2026 FY2027 FY2028 FY2029

6,000

1

1.5

next-generation productsךּ

אל

ṕ Ṗ
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נּ ṕFY2025ṌFY2029Ṗ

10,000
2,000

7,0001.5
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4. 
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ÁCY2025Ḳ$115B Ṯ ︡ṯ

AI וֹ ︡ Logic DRAMּצ Ḯ
NAND ḭ וֹ

Á ḭ AI ṇ ṇ אל ḭ וֹ צּ
שּ

ïDRAM ḲHBM ￼ DRAM וֹ Ḯ צּ קּ

ïNAND ḲSSD וֹ צּ

ï /  Ḳ וֹ אל Ḯ
     ṇ

ï   Ḳ WFEּצ ︣

ṕ2025 10 WFE Ṗ

ḭ ךּ
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︣ TEL ú

>5,000
Å DRAM Ḳ

HBMךּ וֹ צּ Ḯ
2030 5,000

>5,000
Å ṇ ︢ ︡ 3 Ḳ
︣ ṇ ךּףּ Ḯ
2030 5,000

CAGR 

>15%

Å AIḱHPC וֹ ṇ Ḳ
אל CAGR15%ךּ

ṕCY2025ṌCY2030Ṗ

SAM

+10% Å CVDḲ
PECVD 10%Ḯ

Å ṇ Ḳ
Ḯ ṇ 10Ṍ15% SAM

Etch

Bonder

Laser

Prober

Die Prober

PECVD
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FY2025
ṕ Ṗ

FY2026
פֿ ḲFY2026
ṕ7/31 Ṗ

H1ṕ Ṗ H2ṕ Ṗ ṕ Ṗ vs FY2025 * H2

24,315 11,796 12,003 23,800 -2.1% 300 12,000 23,500

11,462
47.1%

5,388
45.7%

5,401
45.0%

10,790
45.3%

-5.9%
-1.8pts

130
-0.1 pts

5,390
44.9%

10,660
45.4%

4,489
2,500

1,989

2,357
1,348

1,009

2,572
1,551

1,021

4,930
2,900

2,030

+9.8%
+16.0%

+2.1%

-30
-50

20

2,570
1,550

1,020

4,960
2,950

2,010

6,973
 28.7%

3,031
 25.7%

2,828
 23.6%

5,860
24.6%

-16.0%
-4.1pts

160
0.4pts

2,820
 23.5%

5,700
24.3%

7,061 3,129 3,220 6,350 -10.1% 560 2,860 5,790

︣ 5,441 2,416 2,463 4,880 -10.3% 440 2,200 4,440

1 ṕ Ṗ 1,182.40 527.31 - 1,064.77 -117.63 95.65 - 969.12

2026 3  
ṕ Ṗ

ḭנּ Ḯ
לּ

* 2025 7 31 ︡ פּ ︡ ךּ ︣Ḯ
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71% 54% 61% 58%

3% 10% 12% 11%

26%

36%

27% 31%

8,466 

10,145 

8,501 8,800 

0

2,000

4,000

6,000

8,000

10,000

12,000

FY2025 H1 FY2025 H2 FY2026 H1 FY2026 H2

DRAM

( ḭ ḭ )

וֹףּ ︡ ךּ ︣Ḯ ṇ ṇ ךּ Ḯ

2026 3  SPE

ṇ
ṕ Ṗ

ḭקּ ṇ
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1,582 
1,911 2,028 

2,500 
2,900 

0

1,000

2,000

3,000

FY2022 FY2023 FY2024 FY2025 FY2026

ṕ Ṗ

572
744

1,218

1,621

2,400

367 429 523 621
860

0

1,000

2,000

3,000

FY2022 FY2023 FY2024 FY2025 FY2026

2027

ṇ / ḭ

2025 10

2025

ṇ

2026 3 ḱ

ḱ ṇ
ṕ Ṗ

AI ṇ ṇ וֹ צּ ︡ḭ Ḯ
ḱ

3

2025 4
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2026 3

264

269 260
(781)

467
(1,403)

570
(1,711)

393
(1,179)

592
(1,776) 533

(1,599)

0

200

400

600

800

FY2021 FY2022 FY2023 FY2024 FY2025 FY2026

*2023 4 1 ḭ 150 פּ ︡ ךּ ︣Ḯ

1

( )

Ḳ 50%

︡ḭ1 50 * ךּ

Ḳ

2 ︡ פּ ḭ ︡ ︣

Á FY2021Ṍ2023 1 ḭFY2021 כֿףּצּ ︡ ︡ ךּ ︣Ḯ
Á FY2023 60 צּ ︣Ḯ
Á כֿףּצּ ṕ Ṗ ︡ ךּ ︣Ḯ

1 533
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5. 
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פּ 14קּ ( ) ︡ḭ
︢ ︡ ︡ ︣Ḯ

ṇ

Best Products

Best Technical Serviceךּ

ṇ ṇ

ṇ

ךּ שּ

ṇ
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Å ṇ ︡ ︣ ḭ ṇ ṇ Ẁ
(CPRO) Ḯ ṇ ḱ *1

Å ṇ וֹףּ ︣ ךּ Ḯ
אל ︠ ךּ כֿףּ לּ

Å ︡ ḭ ṇ ︡
︣ ṇ וֹ

PDCA

וֹףּ *2 ךּ ḭ
לּ PDCA Ḯ
ṇ ︡ כֿ︣ ḭ

︣ Ḯ

*1 ṇ ḱ Ḳ ︣
*2 Ḳ ךּ ḭ ṡ Ṣֿפ

https://www.tel.co.jp/sustainability/management-foundation/risk-management/index.html

https://www.tel.co.jp/sustainability/management-foundation/risk-management/index.html


Investor Relations / November 7, 2025 44

ṇ

ṇ 1ḭ2 & 3  2041 3

ṇ  1ḭ2: ּוֹף ṇ

ṇ  3 :   ︡ ḭ וֹףּ

Environmental Co-Creation by Material, Process and Subcomponent Solutions

וֹףּ

CO2

ṇ
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ḱ

TCIR Ò 0.1

︣

(~FY2027)

ṡSafety FirstṢ ṇ ḭ ḱ ḱ ḱ ḱ ךּףּ ḭ
פּ ḭ צּ ︡ḭ ףּ וֹ ḭ פּ ךּ ︣Ḯ

TCIR: Total Case Incident Rateṕ 20 Ṗ

ḱ VRṕVirtual RealityṖ
ḱ
ḱ ṇ
ḱּף ︣

ḭ ︣ ףּ ṇ צּ ךּ טּ כֿ ︡ ︣Ḯ ḱ ḱ ︣ ḭ
︡ ︣Ḯ ︡ ḭּף אל נּ ṇ ףּ

ṇ ︡ וֹ ︣Ḯ

1 ṡ Ṣ

5 ṇ ṇ ṇ4

32 ṇ

2025 3 ḭ
ḭ 0.23 Ḯ

TCIR
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ṇ
& ṇ

3G
GlobalḱGenerationḱGender

︡
TEL Values

ṇ

ṇ
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︣ 5 ṕ ṇ Ṗ

ḱ ḱ ḱ ḱ

Commitment Assessment Remediation Report

ףּ ṇ שּ
וֹ

Áṡ ṇ
      Ṣ
Á

Á

Á

Á

Á ṇ ṇ
Á ︢

ṇ

Á

Á

ṇ
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︡ḭ
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Á

ïRBA שּ

ï  

ÁRBAּצ

ï

ï

ṇ

ṇ ︡ ṇ

Plan

Å ṇ

︣

Do

Åּף אל ףּ ךּ

Check

Å ṇ

Action

Åּף אל

ṇ

ṇ
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5
ṕ 2ḭ 3Ṗ

ṇ ṇ ṇ ḱ ṇ

CEO/ ḭ
ṇ ṇ ṇ 8

ṇ ṇ ḱ ṕ Ṗ

VUCA

ṡ ḱ Ṣḭṡ Ṣ
ṇ

בֿ כֿ צּ

ễ ḱ
ךּ

Ṍ

ṡ Ṣ

8
ṕ 3*ḭ 5Ṗ

3
ṕ 1ḭ 2Ṗ

3
ṕ 1ḭ 2Ṗ

ḱ

Ṯ ṯ

ḱ ḱ

β

β

* 3 לּ ḭ1
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ḱ ︣
ṇ

ḱ ︣
ṇ

ṇ

וֹףּ

וֹףּ ḭ

ףּ צּ ︡ḭ
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ṇ ḱ

SDGs ︡ ךּ ︣

SDGs( )

︢
פֿ ︡ḭ ṇ

ESG ︣

ךּ

ṇ ḱ ḭResponsible 

Business Alliance (RBA) ḭTask Force on Climate-

related Financial Disclosures (TCFD)

MSCI ḭ
ףּ MSCI ḭ ḭ ṇ ṇ

ḭMSCI
ḭ ṇ

טּ ḮMSCI MSCI ︣Ḯ
MSCI ףּ MSCI

ṇ ṇ ︣Ḯ
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6.  ︣ Ṍ ṇ Ṍ
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Ḳ

ḱ
ḱ
ḱ

ḱ

לּ
ḱ
ḱ
ḱ

ḱ

Logic NANDDRAM

ṇ

CFET

GAA*1 / Nanosheet

BSPDN*2

ṕ ṇ Ṗ

ṇ
ṕ Ṗ

ṕ ṇ Ṗ

*1 GAA: Gate All Around

*2 BSPDN: Backside Power Delivery Network
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Logic ṇ
(Generic)

Year of HVM 

(20k/month)
2022~24 2025~2026 2027~28 2030~31 2033~34 2036~37 2039 and beyond

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 (OS*5, 2D material)

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] 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

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

Logic ḭ נּ צּ ךּ שּךּ
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DRAM ṇ (Generic)

Year of HVM 

(20k/month)
2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036

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

Cell layout / 

Structure

F [nm] 12~11 10
(6F2)           9 8

(3D ~1xxL) (3D >1yyL)
(VCT)        15 13.5 12

Cap. pitch [nm] 36~33 30
(6F2) 27 24

(VCT)        30 27 24

Cap. A.R. >55 >60
(6F2)        >65 >70

(VCT) >60 >65 >70

WL TiN Low R metal

Peri. CMOS

HBM
HBM4

(12/16Hi,36/48GB)

HBM4E
(16Hi,64GB)

HBM5

(16,20Hi, 64/80GB)
HBM5E HBM6 HBM6E

Source: TEL estimates

6F2

3D
6F2

Capacitor

A.R.

WL

HKMG

Poly-Si

HKMG

4F2 VCT
4F2 VCT* [1-3]

* Vertical Channel Transistor
[1] Seokhan Park (Samsung) et al., IEDM 2023
[2] Daewon Ha (Samsung) et al., IEDM 2023
[3] Joodong Park(SKhynix) et al., VLSI 2025

Bonding
FinFET
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Year of HVM 

(20k/month)
2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036

Stack
(~1.3x/1.5years)

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

Tier 2 or 3 3 3 or 4 3 - 6 4 - 8

Vertical pitch [nm] 39 - 46 38 - 43 38 - 42 37 - 41 36 - 40 35 - 39 34 - 38 33 - 37

Memory height [mm] 12 - 15 16 - 18 19 - 25 20 - 40 35 - 45 45 - 62 57 - 74 70 - 84

Charge trap (CT) Continuous CT
Fe/Re

NAND3

Channel Poly Si grain CIP

WL metal W or Mo Mo

Layout/Structure Bonding
Bonding

or Multi Bonding

Peri. CMOS Poly Si Gate HKMG

* Trend Extrapolation
1 Metal induced lateral crystallization
2 Metal induced crystallization
3 2023 IEDM Fundamental Issues in VNAND Integration Toward More Than 1K Layers - Samsung

Under array

or Bonding

MILC1/MIC2

CT isolation

CT isolationContinuous CT

Mo

TiN/W

MILC/MICPoly Si

ReNANDFeNAND

Ferroelectric Resistive

Multi Bonding

Vertical Pitch

Tier

#of memory holes b/w slits

Bonding

NAND ṇ (Generic)
Source: TEL estimates
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10 WFE ṕGreenfieldḭ Ṗ

ṇ ḭצּ
ṇ ṇ

7nm 5nm 3nm 2nm 14A

Logic

9X 12X 17X 2XX 3XX 4XX

3D NAND

1Y 1Z 1a 1b 1c 1d

DRAM

~$9B

~$22B

~$13B
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7. 
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Á ṇ ḱ

Á4 ḭ

Á ךּףּ ḭ ṇ
ṇ

Ą ּף POR

N+1

N+2

N+3

N+4

4

HVM

POR

Demo ṕTELṖ

Demo

ṕ Ṗ

POR

HVM

POR

Demo ṕTELṖ

Demo

ṕ Ṗ

POR

HVM

POR

Demo ṕTELṖ

Demo

ṕ Ṗ

POR

HVM

POR

Demo ṕTELṖ

Demo

ṕ Ṗ

POR
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וֹףּ

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

$B

0

50

100

150

200

2010 2020 2030

WFE
CAGR 7.8%

(2024-2030)

Test / 

Assembly

CAGR 9.4%

(2024-2030)

Source : TechInsights (October 2025)

x 1.6

x 1.7
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ÁLogic : GAA*1, Backside PDN*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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7-1. ṇ
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︣ ṇ ḲSADP/SAQP

Etch Sidewall deposition Sidewall etch back

Etch Sidewall deposition

ὴ

ρ

ς
ὴ

SADP: Self-aligned double patterning

SAQP: Self-aligned quadruple patterning

ρ

τ
ὴ

ρ

τ
ὴ

SAQP*

Mandrel etch back

Sidewall etch back Mandrel etch back

SADP*
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Year of HVM 

(20k/month)
2022~24 2025~2026 2027~28 2030~31 2033~34 2036~37 2039 and beyond

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

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] 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

GAA NS scalingGAA NS GAA NS extension

ḭMOR NA EUV EUV וֹ

ṇ
                                  EUV

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

*1 CAR: Chemically Amplified Resist

*2 MOR: Metal Oxide Resist
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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

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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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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Acrevia

ṇ
LSPṕLocation Specific ProcessingṖ ṇ
Ҧ ḱ ḱ אל צּ

TEL Gas Cluster Beam (GCB) System

Before After

Wide

* LER/LWR: Line Edge Roughness / Line Width Roughness

Too Narrow

1st EUV

V ṇ וֹףּ EUV

EUV

V ṇ ӷLER/LWR* 

2nd EUV

1st EUV Acrevia

x 2
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7-2.  
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7-2-1. 
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DRAM

ṇ

CFET

GAA*1 / Nanosheet

BSPDN*2

Logic 3D 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

(EUV, ) Depth 

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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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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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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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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וֹףּ

ṇ

FinFET GAA*1 Nanosheet Self-aligned Contact

SAMP*2

צּ כֿ EUV ṇ

Backside PDN*3*1 GAA: Gate all around

*2 SAMP: Self-aligned multiple patterning

*3 PDN: Power delivery network
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GAA Nano Sheet Ḳ

Á ṇ ṕ Ṗ

Á ṇ ḱ

TEL Ḳ

Á ךּ

Á ךּ

Á ḱ

GAA Nano Sheet FET

Source: N. Loubet, et al., IBM, TEL Technology Center, America (IEDM2019)

Si/SiGe cavity etch SiGe Release

︡פּ

SiGe
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7-2-2. 
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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 CVD 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
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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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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


