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CY2024 tH5Rhi5

uss 2,614B

uss 655B
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TELDOZ ATz

Fv—bMIH— b F—UB—F(CEDE, BERILU OHMER

HiPfT © Gartner®, “Forecast: Semiconductor Capital Spending, Wafer Fab Equipment and Capacity, Worldwide, 3Q25 Update”, Bob Johnson et al., 6 October 2025
EFH#28 = Electronic Equipment Production/43&44k = Semiconductor Revenue/ i8R TIZRIESSE = Total Wafer Fab Equipment. Revenue basis.

GARTNERI(&. Gartner Inc. F/Z(FBERHORES SUTOMOECH S RBRERS LUH—EANX—UTH D, AHDOHFICEDVTERLTWVET . Allrights
reserved.

AE(CE|I BGartnerdI>F> K (LT TGartnerd>F> M ) & Gartner> > 24—k - I XOUT> 3> - —EXD—E8& U TGartner, Inc.(MUF TGartner] )
PNFEITUREVS—F - AEZASFLERBZRIEDOTHD. BREZBANTNBEDTR>BHDEEA. Gartnerd>F> FORBRVITNE. ZOIF MRITE
NIERBOANSTTH D, ABNRITSNIZHORBTRESDFERA. Fo Gartnerd> T2 MIRBESN TV I RBEAFEREEEINDIZENHBDFT.
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Gartner®, Market Share: Semiconductor Wafer Fab Equipment, Worldwide, 2024, Bob Johnson and Menglin Cao, 21 April 2025, Revenue from Shipments basis.
Fr—NMNIH—hF—UP—F(CEDE. HRILTMODHAER. CZICESHEDHDEMEF. BRIV MOYICKDEHEINZEDTTY,

J—4/7/~_0Ow/\: Photoresist Processing (Track), RS- TwF > /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, B&{bALEY: Oxidation/Diffusion Furnaces, JEi#35i&: Single Wafer Processors + Wet Stations + Batch Spray Processors + Scrubbers + Other Clean Equipment T —/\7R>%—: Wafer Bonder
GARTNERI(Z. Gartner Inc. K/ (FRESHDKRES KU ZOMOE (CH T DEREIZS LT —EIY—TTHD. EROHFIICEDVWTERLTULET ., All rights reserved. Gartner(d. GartnerJ B —F DFITY)(CIBE NI4T
EDRIA —, BREFLEAY-EXZHEITZIEDTEBOERBA. Fleo BBOL—T+ 2 RETOMDFHBEENAS —DHEEIRTDELS(ICTU/OS—1—F—(CHETDEDT([EHDERA. GartnerJ S —FDF
T Gartner VB —FORMBERLUIZEDTHD. BEEZREUCEDTIEHDFEBA. Gartnerld. BIRELEFERZMNT . AU —FOERUEDIFEENAOEEGEZEH. —DOEETZESEDTIEHDERA.
AEB(CEHI BDGartnerdI>F> b (UTF IGartnerd>F> K] ) (& Gartner> >S40 — - B R0UT2 3> - H—EXD—EE U TGartner, Inc.(MUF [Gartner] )W'FITUIZUY —F - AEZA S FERMEERIEDTH
D, FREZHRNRTNBEDTEHDFRA. Gartnerd>FT> FMOABFENITNEG, ZOI> T MHFKITSNIZHREONET TH D . AENRITESNIEHORB TREHDFBA. Fz. Gartnerd>F> MIEH SN TLDRBEFT
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Green Future Through Semiconductor Evolution

Digital & Green

Larger Superior

Capacity Reliability

"@EEr  Physical Scaling .
SgHgm TTTTTT Integration
|
ﬂ“ I
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Physical Scaling x Heterogeneous Integration

Frontend

Logic
GAA * | CFET

Logic
Backside PDN *

DRAM
4F2VCT * | 3D DRAM

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

AlEELR

HBM +— — = HBM

HBM = GPU/CPU —= HBM

HBM — = HBM

Advanced
Packaging

Heat Spreader

3DIC

Chiplet Integration

Stack Memory

HBM, etc.
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Deposition Lithography Etch Cleaning Testing

Bonding /
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Batch  Semi-batch  Single Coater/ Plasma Gas Cleaning Prober
Deposition Deposition Deposition Developer Etch Chemical
Etch

Investor Relations / November 7, 2025

Wafer Wafer Edge
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SEOERZ RIEZSE 540
.

Logic : GAA, BSPDN DRAM: 2D & 3D DRAM NAND: Beyond 4xx
= EUV Coater/Developer = EUV Coater/Developer = Slit Etch
° = Gas Chemical Etch = Capacitor Mold Etch = Channel Hole Etch (Plug)
WFE .. = Conductor Etch = Batch High-k Capacitor = Batch Mo deposition
150 CAGR 7.8% © 1.6 = PVD Metal Overburden deposition = Batch Cleaning WL
(2024-2030) : X » CFET/Inner Spacer = PVD Me.tfal Hardmgsk Separation
Plasma CVD for filling film = Supercritical Cleaning = Wafer Bonder
'° * Double-sided scrubber » Backside/bevel Cleaning » Laser Tool
L = Backside/bevel cleaning = Wafer Bonder
100 = Pattern Shaping »= Laser Tool
= Wafer Bonder
= Laser Tool
Test / Advanced Packaging
50 Assembly Logic Packaging HBM Packaging Advanced Logic /
CAGR 9.4% X 7 » |nterposer, Polyimide & PR » Polyimide & PR Memory Test
(2024-2030) Coater/Developer Coater/Developer = Prober
o = TDV Etch = Metal Etch for HBM
w ece = Batch High-k Capacitor depo = Aerosol Cleaning
0 = Wafer Bonder = Temporary Bonder/Debonder
2010 2020 2030 " Laser ool

Source : Techlinsights (October 2025)
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BIAFEEEZE (FY2023~FY2027)
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Bonder
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Prober
Die Prober
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DRAMBHETIZET W F > J&EE
Y (ICHACERELZNDZ VL \HBMEN FIREIENNIC K D EBEMSHMLK,
2030 X TICRET5,000{EHLL EDFE L= RIAD

oA —Z(EUHE UEIRTERERE :
INRTCD7TIVo—2 3> CBNWTEILK,
2030 X CICXRE15,000{EHEL _ EDFE %= BIAD
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20263 HA EiET1E

(1EZ[)
8% 1 FY2026

FY2025 Stz (7/31K52F28)

bl o] 24,315 11,796 12,003 23,800 -2.1% 12,000 23,500
5o LaFls 11,462 5,388 5,401 10,790 -5.9% 130 5,390 10,660
Tt _LARF R 47.1% 45.7% 45.0% 45.3% -1.8pts -0.1 pts 44.9% 45.4%
IREHE 4,489 2,357 2572 4,930 +9.8% -30 2,570 4,960

MRS 2,500 1,348 1,551 2,900 +16.0% -50 1,550 2,950

WHREAREUNDOIREE 1,989 1,009 1,021 2.030 +2.1% 20 1,020 2.010
BRI 6,973 3,031 2 828 5.860 -16.0% 160 2 820 5,700
BEXEAmR 28.7% 25.7% 23.6% 24.6% -4.1pts 0.4pts 23.5% 24.3%
HESE R M AT 7,061 3,129 3,220 6,350 -10.1% 560 2,860 5,790
Ptk E(CIRET S M HRFIS 5,441 2.416 2,463 4,880 -10.3% 440 2,200 4,440
1RSI D RIS ()  1,182.40 527.31 - 1,064.77 -117.63 95.65 - 969.12

* 2025 7A31H(CRER UI@BEEEFENSDIEEREEZRLU TLET,

FRRERZEF R BHADEGE FIEZIEIE,
RERINDTTAN A DFFRIF i 72 S R
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GAA*1 | Nanosheet

| BSPDN*?

CFET

*1 GAA: Gate All Around
*2 BSPDN: Backside Power Delivery Network
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Options: Dielectric wall

Logickiiin— k2w a e R(E |
(Generic)

11 Chih-Hao Chang (TSMC) et al., IEDM 2022
121 Shien-Yang Wu (TSMC) et al., IEDM 2022
Bl Sandy Liao (TSMC) et al., IEDM 2024

[ Mertens and Horiguchi (imec), EDTM 2024

wall everywhere outer wall inner wall 4 Source: TEL estimates
Year of HVM
2022~24 2025~2026 2027~28 2033~34 2036~37 2039 and beyond
(20k/month)
Node nm 2nm/18A/16A
2~1 Fin GAANS GAA NS scaling GAA NS extension CFET 2"d Gen. CFET 39 Gen. CFET 2D material stack
L HK
Transistor SOOOOOOAK
2D material: TMDC
MoS,, WS,, MoSe,, WSe, etc.
Poly Pitch [nm] 48~45 1 45~42 48 B1 ~42 45~39 36
Min. Metal Pitch [nm] 23 [2 20 18 17 16 14 12
Interconnect Cu Barrier/Seed CIP Cu CIP or Ru subtractive New alloy AR>5, Airgap,
booster Backside PDN (HPC) Ru subtractive AR>3, Airgap BEOL Transistor (OS™, 2D material)
EUV Patterning 1 o EUV MP, SE High-NA MP, SE
Technology SO, S12 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

LogicdDit b, NS> X IDIEE EMRZEZEZ TINS5 TU<
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DRAM A0 — R W ' (Generic)

Year of HVM 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036
(20k/month)
1c 1d Oa Ob Oc Od Oe

Node

6F2
Cell layout / 6F2 4F2\VCT* [1-3]
Structure
" * Vertical Channel Transistor
J 1 Seokhan Park (Samsung) et al., IEDM 2023
3 % 12 Daewon Ha (Samsung) et al., IEDM 2023
e 18 Joodong Park(SKhynix) et al., VLS| 2025
(6F2) 9 8
F [nm] 12~11 10 (3D ~1xxL) (3D >1yylL)
(VCT) 15 13.5 12
6F2) 27 24 :
Cap. pitch [nm] 36~33 50 OF) Capacitor
(VCT) 30 27 24
(6F2)  >65 >70
Cap. AR. >55 >60
(VCT) >60 >65 >70
WL

Low R metal

Peri. CMOS - |
Zeliellie FinFET

HBM4 HBMA4E HBM5
HBM (12/16Hi,36/48GB) (16Hi,64GB) (16,20Hi, 64/80GB) HBMSE HBM6 HBMGE
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NAND #4fi0— R<wW 7 (Generic)

Year of HVYM
2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036

Stack . . .
(~1.3%/1 5years) 3xxL 4xxL 5xxL IXXL IxxxL lyyyL 1zzzL 2xXXL
Tier 20r3 3 3or4 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[um] 12 - 15 16 - 18 19 - 25 20 - 40 35-45 45 - 62 57 -74 70 - 84
Poly Si ! MILC/MIC Ferroelectric - Resistive

Fe/Re

CT isolation NAND?

Charge trap (CT) Continuous CT

Channel Poly Si grain CIP MILCY/MIC? .

WL metal W or Mo Mo
Continuous CT

ReNAND

CT isolation FeNAND '

Under arra : Bondin
Layout/Structure ray Bonding Multi B gd'
or Bondmg ol Hireoer Ing #of memory holes b/w slits
.
Peri. CMOS Poly Si Gate HKMG - '
Vertical Pitch {
“Trend Extrapolation
1 Metal induced lateral crystallization Tier{

2 Metal induced crystallization
8 2023 IEDM Fundamental Issues in VNAND Integration Toward More Than 1K Layers - Samsung

Bonding Multi Bonding T E L
57
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Logic
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~$22B DRAM 3D NAND

I *398
14A 1y 1Z 1a 1b 1lc 1d

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

5nm 3nm 2nm
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Source : TechlInsights (October 2025)
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Bl LIEORMME =R (CH T DA EES

= Logic : GAA™, Backside PDN™, CFET
« UVYIDS T4 FHitTTHigh-NAIL, <ILTFING—Z=>T DA, MORIEHEH. FrikifiAcrevia™

(CHES
o JIVFINGD—ZTICKDIE, TwvF>2 0, FRREDOTIZEIEN
. GAA. CFET RS> SR CEDARTSAILT Y F > DTIZEEN
o RUIREFTMEL AirgapD K DIMBIEZEEIHS E18D

= DRAM : HBM, VCT"™, 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
- BEUBICLDMIRE. TvF>JTIE0OREEN
« BV AR MMETYFUIONRKDEE(C
o Mo/ EFMRL. Fv RILSHRIETLE

*1 GAA: Gate All Around
Investor Relations / November 7. 2025 *2 Backside PDN: Backside Power Delivery Network T E L 62
' *3 VCT: Vertical Channel Transistor
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» ‘J/j‘i J+ s 9 D/ \F—=>T0t : SADP/SAQP

4 2o

Etch Sidewall deposition Sidewall etch back Mandrel etch back

SADP*

Etch Sidewall deposition Sidewall etch back Mandrel etch back

SADP: Self-aligned double patterning
SAQP: Self-aligned quadruple patterning
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:/“ \\J g}i’?’-ﬁj‘ d) T I< 7 \\J j t W Chih-Hao Chang (TSMC) et al., IEDM 2022

121 Shien-Yang Wu (TSMC) et al., IEDM 2022

EUVU NS T A 3SODOMETS e i e tomn

Source: TEL estimates

Year of HVM | 500 24 | 2025-2026 | 2027-28 | 2030-31 | 2033-34 | 2036-37 2039 and beyond
(20k/month)

Node nm 2nm/18A/16A
2~1 Fin GAANS GAA NS scaling GAA NS extension CFET 2"d Gen. CFET 39 Gen. CFET 2D material stack
L LHR
Transistor OGO
|
2D material: TMDC
MoS,, WS,, MoSe,, WSe, etc.
Poly Pitch [nm] 48~45 1 45~42 48 B1 ~42 45~39 36
Min. Metal Pitch [nm] 23 [2 20 18 17 16 14 12
EUV Patterning s QpE*2 EUV MP, SE High-NA MP, SE
Technology SV, SIE 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

ZMIRBEET. MORYIENA EUVIRERIREUVY VD S T « £itiA\m T CRAML K
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FMIRBREE CLEAN TRACK™ LITHIUS Pro™ Z EUV

20124E LITHIUS Pro™ zU U —X (25t> 30005 Hifar) EUV CAR/MORXTG¥itkegEZ IER UL — X

=iSFRTE

EUVRIZETTODES> 1T 7

=EEE

EUVERLIHDIEEEE BAMRRIE, RRHESIER
=R

{EFIBRBL S X MCAR)ICHIA.
A AFHAL RS MMOR)P FIEIRICHE XTI

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

S FEIERNREOENLE T CEREDSEERBEDHDLITHIUS Pro™zZ TS5w I A —AT.
EUVEL#EDI T ICESEREE. S4EEHZ18F. MREUVEIITENEEEEIR
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TS T4 LA V7 —3DOREL

Logic DRAM
- EUV MOR TEL Estimates - EUV MOR TEL Estimates
B EUV CAR < B EUV CAR
f& = Non EUV Lithography 'klb‘ = Non EUV Lithography
| L BaELE
- Y
3 2
\r
S N
N 0
N Q
X A
:\ =)
Al4 A10 AO07 Di1b Dilc D1d DOa VCT 3D DRAM
)\ XA (CFET) ) A A4
MORI(Z Logic 10A. DRAM D1btt(CEARIAFHCDE. MORXTILHEAfTfHFEH
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*1 HBHERRMS KUFHRY -5y MCEDEFHOT
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Too Narrow

Acrevia™ J L

TELJBdDGas Cluster Beam (GCB) System . .

E—-AAFAZER(CTHZERIEE
LSP (Location Specific Processing) DT —)\AF+v> 1st EUV
> it - ¥ - mSOIYF >IN ] EE

) S — > (CHB VT DEUVEEFELIENHEIR
EUVEEDEE !z A& (C[ Lk

i) N5 — > DR BiabRZ. LER/LWR* ti
iﬁ%’a’ioﬁifﬁ_%iﬁ

L :
Before ' | After
Ay,

* LER/LWR: Line Edge Roughness / Line Width Roughness
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ZRRIRT W F >0 E3KeD BN Bl

Logic

ZIEhHR S E
" ZE
- SIERR a T I < a2k
=2
GAA*! | Nanosheet A>3 s
Fr )L

(AEUR—IL)

)
- BSPDN™ T— RSB
(RUw )

CFET RT OB
*1 GAA: Gate All Around AT — I Ev bhZ1>

*2 BSPDN: Backside Power Delivery Network
*3 CD: Critical Dimension

FINAAN DR MER{E - FhidE MERME - FhidE =EEt
BWERAAHENCL D, BEIRE INCD, BTARY NEDF) 9N T RN DEELRES7ARYNEIYF>Y
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(HERB™: High Efficiency Rectangular Bias™)

ey (IEsKIR) ¥hikilt (HERB™)

o
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0
1A >%BIZFADHHIESDL 1 A2 &5EFAL DS —FE

= ABANES DL = ASBEEEI{L
®©g0 00° X XX X L.
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TELRBERIMICKIDY U 1—23> 2: PHastiE™
Eyb)bﬁlﬁi ﬁ**ﬁi’ﬁ (CFL + ﬁinan (PHastIE™: Phosphorus + Hydrogen based “Fast” lon Etch™)

CFx
1 "o P9
H
-
O

CRIIRUI—{ELTIRE LT 08 r +HF e
BIOICHIET B Xz HE
Increased
adsorption

efficiency

it (PHastlE™)

HF
PF [ contained

‘ 04 gas . I:&:‘,,
FRHAERAIT S ETLEREERR
KR & DA EHETHEEEIChingZEIR
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Novel Cryogenic HARC Etch

J Ot X1%kE

BRI OEX SHEEND -43%
KD IEHRDY. Less Power
KDEL,
LNEL

7S 2 H Cco,HEHER -83%

REBFEZHWCEREIL  Less Carbon Footprint

2.5x Faster

54, $iCryogenicd Ot X %= 2023FE(CHFHEK (@VLSI 2023)
ST OT X MR SRR MEEZ Mz
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— ZIERCHR

FiNFET GAA*! Nanosheet Self-aligned Contact

J>90 6

“©>
RTF OB

*1 GAA: Gate all around

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

SAMP*2 Backside PDN*3

MHMEDED C & (C KRBT/ A RIBEDZEEUV I VTS T o — (S
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GAA Nano Sheet FET#1EA\MOEL D #HH

Si/SiGe cavity etch SiGe Release

GAA Nano Sheet 2’ O XAMDERE :
« )\ —"FK (3ERZ) OE—1%
= J\A—FKEADST IR - ¥RA

SiGe

TELOED#d : HRT=ZHDIVTYFD
= ST WFOEIRY Vapor Phase HCI Dry Etch
= @mLET—1E

= BARE - T IR AR

S T.=7.3nMg -0

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

HNRAT=ZHIILTYFODA Y haEEHU TLin I Ot ANER
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PAR(CH 1T DSBS © = 1T 7DILK « SAM'ODILAK

}ﬁHEFii%(:B(/TéTEL@:/I 7 TEL Estimates
mTEL (CY2023 R IR TAM : #J$20B)

}\‘\y?cvn‘ ALD Wi ol

BRE - HEEX #CVD

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

TEL ™™™

| | =1

Single Reactor Single Reactor *Duo Matched Reactor *Quad Matched Reactor
BETSY hIA—LA BASEDTOCRET 1 —ILIEH METE VAR R FRIRSEE TS XREH
2024F7TAYU—X 2026 FU U —XFE
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Episode™ 1 : JO>4570 MMERALIE

= JOtEX70-—0—4fF

\ " TiRk A=
ﬁ 2 N ~ g 1 i
COR™ Ti CVD
IPHT"2
SiO, & FHUYA KR

*1 COR: Chemical Oxide Removal
*2 PHT: Post Heat Treatment

SEEEOR—TS v hTIA — A THICERE T X5 LR S SR
=>4 NOBIEFLERCE S
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Episode™ 1 : Inner Spacer LIZ—1& A mIDIESDIAHE

/JH

= FRAMTERRE : - 73
BIERDIY FIICKBDIV—IRERZ Eébi?_\é'}'li EDENE

cJ)

PR _E DERRE 1 BRAERA > b 1
2T A—=XILEFI—1) RIEEER(F38 < AR AR

PRAR T IEROEBNEAZE

S s BUBIRA > b 2
S — AL B1EsHiA

Source: TEL

"= URIRFECKD S — AL XIJIBHIAH &
EROEEET S AN I(CKLDEAMEICE—RROMEZ X TEL
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IR E SR AUCH T DEES 2 : PVDEE(CHITDSAMILK

LEXIA™ -EX 202412AUU—2

= D1 —/\CEstéiEz X IcRIO AGIPVDEE dPVD? mPVD?
(Oblique Angle Sputtering)
- B RES—1% (10 0.5%) | i @ =
= WMBDOYILFHY — R YLK ’f r’“g‘ﬂ .
- BULEEL — hERIR amm 1 ¥ é/” N
— BEMRHC L DB EEFIfEIN R EE lm ﬂ; “_ *[ 11 lJ

= BWEEHEZZEIR (~100WPH)
= JERPETE D B RIBIRE ANR— XL ZE1

<~ §

*1 Y — R BRI B D AT 1F D EB AR
*2 dPVD: Dual cathode PVD
*3 mPVD: Multiple cathode PVD

Investor Relations / November 7, 2025 T E L



Alll

AR E SR ACH T DEES 3 : Hit B EAIE/ BRI E T DAK:

FEFZ YU -3 TELINDY™ PE-II
- SiJOEXEM A=—45— k. FvRILS] etc.)
— Batch ALD high-k (F+ /(S Z{EiRI=)

— Plasma/Thermal ALD-SIN/SIO,
— Batch molybdenum (word line)

= SEORFEETIH
- O—RR=bBrX77v>T (80w b, 10wy F2004240L1E)
— REBEND DI - (CEEH—RKIET D20, Rt iiE
- BITROER (E—5—4EEDE 525 MmE L)
— Bt (One-TouchxZ ElF, WILITA>FF> X, DXD;ER)
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Sl ) A AOHEBR DA ZZE(ZEBH%EZWEE%&

R BOIR )5 —> %
I
a.Jl-u .} aIJI-n -> i
* DRAM < @R Jrv hIvF>T

_RTAMTYFIIOROESE
RS SBERRED
TE—I)LRODITY bITVYF>T wwps

5

SO ek

Ev 51>
=O>wv Y

— Fin TwF > U054

— Nanowire/Nanosheet AZR{ & DL

FinFET NanoW}re Nanosheet

5\ ZEBEDMAME, - BT 2R MBIC LD, SRR HHEAN
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Top View
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J\wWF « XOS)\—FRICHITDEES

SINLYFITIEAA—

“ IR ¥Sio,TwF > I&EIREE
"\ Fi — | e
— 3D NANDREIFSINTYF >0, WIwF> TyF>D
E%ﬁbj%mjmtzﬁmﬁgiénélﬁc
FHe Dxw hIwFICHBITDIEHE .
EEIRMES KOEEEMHOFEIR(CKDERIE
" RO T\ =5 DI—/)\BEET A TA—DADA A=
_ O oY)
— Pre-lithography L#E ,
EUVOEAICK DO TEIXTIERENET s = -~ D
B OBENIRME E (CEELT D, EYRRIRE. AN =R el
fBEDEY U1 —3 3 > 2w iRt ST
(lg v Wafer back surface / 0 Nitride e
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ZEXSTA™

= ZEXSTA™BIE | = Target Application
p - BERYTY Ny F 0 E BRI R

SNdTIizs

= J B
EEE

3D NAND

SiNBRZE

3D NANDICHNZ.. 51, DRAM®DIEREIL(CHBLEL).
BEMEREAD T Y NIy F oI kdEND

Wet Bench EAREESTFRD - BAENEETEFEOTIARD SN S T
m P L eEE )

WEFE I
Wet Bench mm «© =EMQIE, Dxwvw hTwvF> o - —

ES e =EE Rz, /) \—F« ) LHE ~Wet Bench N Sing :\Wafe[ R
LogicY°DRAMICH T, SERREBFFENKDSND

CNETOEEXD(CTMOND C EELS .. Fiic/iiegh&E(CChallenge U, BERFTFAFEICERALE T
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R eI

SEETEWet Bench
(EXPEDIUS™-R)

R ¥)Large BatchfLIB (—E(CQUIET
DR ZILK) Z=HKIRTDIRE

SR K BN
(WPH/system) (HEE/) (HEZE/H)

X2.0 -30% -46%
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FFEER D #HA

K
| — H,S0, Steam
& 120degC vaporizer
w, ] S J
. £ ¥
- |

SPM! Vapor#kiii
(CELLESTA™ Pro VP)

H202 Circula l

CELLESTA™ Pro VP A A—%

FRICKESZRIMU. RRBEZF
RIE(IC K DAIBRE DER(bZRIR

*1 SPM : Sulfuric Acid and Hydrogen Peroxide Mixture

FRLEESE  RRHEEM

-30% -50%

MEAI S\
(CELLESTA™ MS2)

WaferZREIDAS2QLIE, WaferEEED
Brush@L¥E % — D0 Chamber C[a)BFLIE

\
b E.I-ﬁb *2 AS : Atomized Spray

SEEH Cost of

(WPH/system)  Ownership
(per wafer)

-30%
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SCL S o

[um]
1.0E+03 A:W.B.
B ® Solder Bump
1.0E+02 SN
o~
?{ 1 } |
1.0E+01 | @ .
()
(
() XCu Pillar Bump
1.0E+00
1.0E-01 I]I]]
® TSV Micro Bump
1.0E-02
1.0E-03
1970 1980 1990 %OOO 2010 2020 2030
e Technology Node A Wire Bonding Memroy = CSP
* FBGA % Flip Chip SoC Organic ® micro Bump TSV

A D D EIEERIMDEAND
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® HrERhTIVEE

R E/EREM b

®Synapse™ S @®Synapse™V

Fusion bonder Temporary bonder

:- "|'

EENE |

¢

@------

@®Synapse™ Si

Cu hybrid / Fusion wafer bonder

ADFEE

@ Synapse™ Si (high accuracy)

Cu hybrid / Fusion wafer bonder

@Prexa™  @Ulucus™ L ® Ulucus™ LX

Wafer Prober Laser Edge Trimmer Extreme Laser Lift Off

@® Die Test Prober
Upcoming system
for release

@®------
@®------

¢ o

vear ) 2011 2012 ) 2013 2014 ) 2015 > 2016 ) 2017 > 2018 ) 2018 »2020 2021 2022 ) 2023 NG

® Synapse™ Z plus

De-bonder

D1 > L—2 3 RRAmEIT, FERENX

2N ¢ Sl Oy — SO REREIF T O—) U T E L
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¢ M )
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' @ 3DI
"y Upcoming
| system for
® Synapse™ ZF Ill l'i ! release

Post bond re-worker

——

® Ulucus™ G
Wafer Thinning
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HPC/AIT/ W AICHITB3IDIIFTRA DR

Advanced Packaglng

5 I —)\TDF )\ AW | AL DBDTESTU—
|
|

------------- Stack Memory .
A Die Test
for KGD* N

*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 98
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T o ORANICHITDEHDOEEKS

>

IN>T 1 2D $iiil

Plasma Clean Alignment Thermal

activatlon Treatment and bonding annealing
Upper .‘wz‘sh. N
Wafer/Die e : “ ’
Lower % % — Wafer-to-Wafer Bonding

Wafer Die -

Die-to-Wafer Bonding

—

AR : EyFRI—-U>D, B&E(L, EHEENL

Wafer-to-Wafer Bonding

Advanced

Packaging
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2025

> — DFilT

— RYwW T &3R8

2026 2027

(16A)

2028 2029

BSPDN on GAANS (14A)

Distortion £ 3nm

2030~31

2033~34 Beyond

3-wafer-bonding

[ wowmeswom

_ ' (2nm/18A)
Logic L
, Distortion < 4nm
“r
_ 2-wafer-bonding
NAND
* Wafer warpage < 500um
6F2 DRAM
DRAM
DD 1T —)\N\DXFs

’ 14.0

Residual

12.0 ¢
10.0

\_

100 200 300 400 500
Warpage/Skew [um]

Jr—)\RDE&
EHirE=DRER

R
ROIT—/ICHTD

BRISEIEF Rz L

) 1 —J\FEH(Distortion) \NDFM &

~ Distortion map
/ image

k<— Distortion vector

RS ) A A5 & U TREIRERA 12 8d0li7& 7517 U CRFEH

* FF/FB : Feedforward/Feedback
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Wafer Chucking Force ‘

)\~ KB T OEROBEL
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T+ O TIEICE T DRIEEENISIRIRE (M RIAHTAM)

>

300 1 [ Frontend Process CY202573\5 CY2030 CODCAG R(j:
B Advanced Packaging 24% t% ﬁﬁ E’i’ E‘Lt}
= CY2030(C(&3,000{EFHARIR (C
200 -
g - I TAZMAENT &5Eim) (W or—= >
@ DR TOmMA LTI A NTHRE
100

= IR>AH — (GKAMRELE)
SRS — (RIEE) . HIHEI.
SEHAL E AT (IR Ti‘iﬂ\]b\i]‘%%

0
2025 2026 2027 2030

(TEL estimates) * TAM : Total Available Market

Investor Relations / November 7, 2025 T E L 101



1 —) KAEESN>S — Synapse™ Si

Plasma Clean Alignment
Activation Treatment & Bonding

Bl LRI DBonding Preparation Bonding3f B %4t

3 Walfer flip

n TOP Chuck

Bottom chuck

Cleaning

= OB Y DL EARAIRBEN. XN HEARE LEEEE(CKRELFS
s IRT o DO DEEEANEITC. FERATY/ODY IOEERREDOFHImMNER (CHERE
= RERT /A REEN, DT —/\TOT1—23>2/Cu/\ATUy RIR>F 1 2O FdbhiE ) — B
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), ~ 3 P L3S \ \773 J I P N
INT o DA ERSNDIRL IR )7 T ) o—>3 >
Application
BSI™ 3D NAND . VCT™ DRAM 3D DRAM BSPDN BSPDN & CFET
. Pixel + ( Si Substrate ) ( Si Su_t:_strate ) Logic
Stacking + Cel o Logic ¥
Device ( Peripheral ) + call Ctll Ctll . + [> Logic
+ Si Substrate
e + _+ ( sis l—)l-t ) -+
ogic ( Si Substrate ) I Substrate Si Substrate
Bondin Wafer to Wafer Wafer to Wafer Wafer to Wafer Wafer to Wafer Wafer to Wafer
nleline (CHB'®/Fusion) (CHB) (CHB/Fusion) (CHB/Fusion) (HB*S/Fusion)
Structure
Status HVM™ R&D~HVM R&D R&D R&D R&D~HVM

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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LD EDHOEIESE AN : 3D NAND

fERimE

L CEUIL L XEUTIL

‘ } BRED (o

v BRENEIENEECIRENSIE v BERENOEZERITD T —/\TRE, XEUILEEDEDE
v RUVEHRE o [OlE%I4EEM b
« BTAT*0OtX
v FBULERE
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D EHOEIESE AN : Logic Backside PDN

4 SH= .
RIS Backside PDN*
1. Signal BEOL 2. Si Waferig& *Power Delivery Network
= (Front side) _
i
— Power
Signal _
- &
Power /
= BT 5. Power BEOL

% PowerBigfRD 7% <
il R DG
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N> T o ORI ERA SN DKL TR T VT —= =

Advanced Packaging

Application
Stack Memory / HBM
DRAM  Wafer DRAM () Die SoC Disaggregation Heat Spreader
: : AR E
Stackin DRAM  wafer DRAM () Die Device A Waf iy De
_ g + OR T + arer OR Bty fanza \I Heat Spreader
Device DRAM DRAM  ( /)opi - i aEEs ’
4 Wafer T le Device AorB = Wafer \ p NEEP4 Device
Logic Wafer Logic Wafer X e Waer
B Wafer to Wafer / Die to Wafer Wafer to Wafer / Die to Wafer Wafer to Wafer
g (CHB/Fusion) (CHB) (Fusion)
Micro Bump Cu hybrid Monolithic SoC 3D Stack IC
More stacks
Structure w w
» Small formfactor (3D stack vs. 2D)
» Higher speed (shorter wiring, no bump)

* Thinner die / more stacks + Lower power (shorter wiring, no bump)

* High density connection « Lower cost (higher yields, easy to mix processes)| . getter thermal conductance

* Better thermal conductance + Shorter time to market (matured IP block reuse)

Status R&D R&D ~ HVM HVM

Ja—>3a>ICu/\1 Vv RiR>F o 2O sim) o — > O TIEANILK
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T ESHORmMET

W e P ]

Example of Wafer Bonding Process

Post-bond

Prep & Bonding

Silicon Removal

0.5um pitch /
0.25um bond pad

UIucusTM L 4
ﬂﬂﬂ!ﬁa‘

=Y

Synapse™ Si

7

Coater Depo Etch Cleaning

0060

Wafer Process

2h M /
ﬁ n; "{ Laser Trimming Grinding Cleaning
et Y =
CMP Bonding ’ ’
N
’16 Laser Lift-off CMP
%’2
5
__________ ,% &)-‘ LT R— p—
A,
Y- %% > >
: %Y
= 2. %
ll:ﬁi_ © %
P Extreme Laser Lift Off
Ulucus™ LX (L)

— b

LHRBECKD., SETERERN T >0 70X %R
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Coater Depo Etch Cleaning

Coater Depo Etch Cleaning

S00

Wafer Process
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L —H NU=>%E: Ulucus™ L

= I
- JI—/\EESTOIVSRNIZIRE
— B LIRLANILDRA—/)\ =TV — > FfifiZz
BAUCET DY N IA—-—LEL—T
Hl itz RS

L —H#Eic kD, SRE - amEhU=>T8
fEKEAREIRICKDITOATIL > RU—0Om=EIEIT B
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LY NJZ2ORE

D — )\ &ETOIT—/)\BHDEDEITEZL —REMCKDER
TS MNIZDOTETOHEFEDNE SH/KEREOKERHHZEIR

05

Higher Accuracy Smooth Sidewall Higher Throughput Save Water
Enabling narrower trimming width Less damage, Better yield High productivity, Reliability Reducing DIW to 70% or more
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= TOAMNU—=AL—Y— UJ AT (XLO) BiliDIEE;
— R MRIF 4 > TTIE
(Dx—/\EERICHSEETE
ANDREAH LT | Si wafer B
- SUDSEMRET N EBEEE 0
L —H(CToEt " * 253
- IO MEEEEIEEECSIT B IMIE
- S U B3EmEOILK
- EhHE TIEZOHIR
- HKIERS/CO B EDHITE
- 1 —)\BFAOTREM

= EmUU—X : 20245E12H

) Device layer B

¥ Device layer A

' Si wafer A
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Ulucus™ LX Z 9 B1e

Permanent Bonding Process with Grinding & Blade Edge Trimming (Conventional)

Wafer Process Cu CMP 1st Edge Trim Touch-up CMP Bonding Grinding 2nd Edge Trim Si Wet etching Si CMP

=) b =2 y ==, 1, ==

Permanent Bonding Process with XLO (Extreme Laser Lift Off)

Wafer Process Cu CMP Bonding XLO Ox CMP
x—= > — : — T
T Reuse Process — LA‘;
> U BRmEiE s T 152 fLKEAHZ _ bR RBEHE > a2 iEEL R
(D —/)\BFAHR) > ISA A= (T BFR
e N
<50%

B — .
Conventional New Conventional New Conventional New Conventional New Source: TEL

Grinder Ulucus LX Grinder Ulucus LX Grinder Ulucus LX Grinder Ulucus LX
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MAGIC iz

= 2f8DThig k2 AT

(2023F#9$25B. 2030FE$50BAETE)

» MAGICEIT R EEFZRIFE. HiE

= MAGICEIFT200mmDTES 1A > BHAE
— LBY - BB - TR
- YFai—tvw .- =xV45 - JOUS
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G =S

= 200mm D —/ Mo U =1 —))l&=&
— BB EEE., J0—4~5//ROv/\. ITvF> 0%
- BFREEOBESMIEZEBEDOHF RS, R, FR7TVUo—> 3> miF (ICEBIRGEILK

o JND—FEROTEE
— SiICOT—)\MGERE. 300mm WL F>IJ%E
— BEETHSEICAENLN D/ D —HBERERE (TS

SICTEAF v )LkEEE

"B I DIINEE IO Z/E L. EEMEOR LPRIE& AR 2 X1
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IR —X(CEZRRIEEEYV U1 —> g =it
%ims )\ 1 ADHEE(L

FINA AD
W / Sma_rt Glass Power RF Filter . CIS Si Photonics

BHiR- #2510 ABER S5 X, Sic, GaN, LT/LN, 150/200/300mm

E TELOD
ZIIE_quenaen) WiTestm (Cicaning) IERRIN IiHeN IIDEEI NGCEM. ;)¢\, <

Support > 98,000 units BEEDEEEZRAXIL
J14—IVRYU1—->3>
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20255E2 A6 FERD

FY2024 FY2025

FY2025F 48

= 18,305 24,315 +32.8% 24,000
2= HiaFIZS 8,302 11,462 +38.1% 11,290
7o _LARFI TR 3R 45.4% 47.1% +1.7pts 47.0%
REE 3,740 4,489 +20.0% 4,490
=R 4,562 6,973 +52.8% 6,800
EXFER 24.9% 28.7% +3.8pts 28.3%
SRR AP 4,734 7,061 +49.1% 6,910
P EICRET SRR 3,639 5,441 +49.5% 5,260
1RETZ D HERfEFE () 783.75 1,182.40 +50.9% 1,142.47
HFREFEE 2,028 2,500 +23.2% 2,540
lmie EEE 1,218 1,621 +33.1% 1,700
B il =PI 523 621 +18.7% 630

1. SHRmOEEE EE REAMEZTTSZRONET. —BIICHERFE LS XVBRAST LEHDFIN lRABEL — FOZEEHIRVRD (CHNTE. FISAOHFEFEMTI,
2. FIMEHSIEREL, IABEUOERZEE(CHELTVET.
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FY2021 FY2022 FY2023 FY2024 FY2025

B ELESE 13,991 20,038 22,090

B G LiEFIE 5,649 9,118 9,844 8,302

B =EXF& 3,206 5,992 6,177 4,562

| Lﬂgﬁ%ﬁi(:ﬁﬁ?% 2,429 4,370 4,715 3,639

O 55 LIRFIER IR 40.4% 45.5% 44.6% 45.4%

O BERFIER 22.9% 29.9% 28.0% 24.9%
ROE 26.5% 37.2% 32.3% 21.8%
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B #E+rvrvsa - JO— -1,145 -1,672 -2,565 -3,250 -3,888
O JU—FvwvSa-IJ0O—" 826 2,177 3,494 3,196 4,124
FrEEKS" 3,115 3,712 4,731 4,725 4,962
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BRI (THSER)

(=)
et 5,665 6,545 6,554 5,495 6,300 +14.6% +11.2%
= FiaFds 2,599 3,117 3,105 2,539 2,848 +12.2% +9.6%
S LRIz ER 45.9% 47.6% 47.4% 46.2% 45.2% -1.0pts -0.7pts
IREE 1,117 1,121 1,267 1,092 1,264 +15.7% +13.1%
A e g 1,481 1,996 1,837 1,446 1,584 +9.5% +6.9%
SESlEa S 26.2% 30.5% 28.0% 26.3% 25.1% -1.2pts -1.1pts
HEEFEEa AR = 1,536 2,001 1,851 1,519 1,610 +6.0% +4.8%
otk ICIBET 3 Y HIHFIZS 1,177 1,572 1,429 1,178 1,238 +5.1% +5.2%
HRHEREE 620 618 727 621 726 +17.0% +17.1%
wimis&EEa 533 502 346 528 912 +72.7% +71.1%
AMEENE 145 160 183 171 191 +11.4% +31.8%

1. HRROEESE R RAMRBETTHIRONET., —BCHEETLEBIVERST EEHDEIN. MHLAEEL — FOZEHRVED (CBNTE. FIRANDRE(IEM T,
2. MIBHEHRIERRE, IAEMNOEEEZEE(CFTEUTVET,
3. FY2025(320245E48 ~2025F38 DEstEE#IEL TULVE T, FY2026(32025648 ~2026FE38 DEstEEZIEL TLVET,
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1. SPE (Semiconductor Production Equipment) : & {ARIGEREE
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