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Year of HVM
(20k/month) £0S8 AUZD
N7 N5

Node

Device

2 Fin

3~2 Fin

Poly pitch (PP) 56 48
Min. MP [nm] 40 28
Cell height (CH) 240 (2Fin) 210 (2Fin)
Density (a.u.) 1 1.73
PP x CH x DTCO* (vs. N7)
EUV
Scaling booster SDB** High pn channel

CORP IR / June 8, 2022

45

22
176 (2Fin)

1.53
(vs. N5)

SAGC***
Dipole eWF

42
20
120 (NS)

1.81
(vs. N3)

Backside PDN

Assume new knob will be created in each node
* DTCO: Design technology co-optimization
** Single Diffusion Break, *** Self Align Gate Contact

2026 2028 2030
N1.4 N1 NO.7
Forksheet CFET 2nd Gen. CFET

33
18 16 12
90 (NS) 64 (CFET) 48 (CFET)
1.65 1.75 1.67
(vs. N2) (vs. N1.4) (vs. N1.0)
Heterogeneous 2D material
channel

Source: iedm 2020, IRDS2020 with TEL’s update @imec, S. B. Samavedam et al.

“Pitch scaling”. “DTCO”. “Scaling Booster’& &EHI(C. 1.6~1.8x DLogicEE M EZHIET
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Year of HVYM
(20k/month) 2020
Stack 128L

(~1.6x/3years)
Tier Lor2

Vertical pitch 50~55nm

Memory 7~8um
height
Channel
WL metal W
#of memory 9

holes b/w slits

Peri. CMOS Under array
(In general) Or Next array

CORP IR / June 8, 2022

2021 2022 2026
16x+19xL 22x~25xL 28x~32xL 35x~4xxL
(aye) (240) (304) (368)
2 2 20r3
45~35nm 40~50nm 35~45nm 35~45nm
8.5~1D.5um 10~12.5um 11~14pum 13.5~17umy
Poly Si grain CIP incl. MILC Si*
W Mo Mo
) 9~24 14~24 19 0r 24
Undej array Under array Under array Under array
or Bonding or Bonding or Bonding
Slit Slit
ogogogogo aoooe Cell
SRS SRR Dummy Vertal
ooooooooo ooooooooo Cell Pitch
Slit Gooo
9 OOOOOOOOO
#of memory holes b/w slits Slit Tier Vertical pitch

2027

41x~45xL
(440)

3

35~45nm
16~20.5um

Mo
19 or 24

Under array
or Bonding

* MILC Si: Metal-induced lateral crystallization silicon

Source: TELAETE

2028 2029 2030

5xxL
(512)

3or4

35~40nm
18.5~21um

Mo
19 or 24

Under array
or Bonding
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Year of HYM
(20k/month) 2020 2021 2022 2026 2027~28 2029~30

F* [nm]

Cell / Peri.
layout

Patterning

Pillar cap. A.R.
Capacitor

Peri. CMOS

CORP IR / June 8,

Source: TELAETE
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SN
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=

WL = STI hp / COS(21°)

*Feature size: STI hp alon§

193i SAQP, DP (+ EUV)

>40 >45 >55

ZAZ CIP

M. Popovici (imec) et al. IEDM 2018
Schematic by TEL

>60

Alternative: STO etc. _

Poly SION
High-k Metal Gate
FINFET
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Productivity Tool footprint DIW Consumption DIW supply & waste Power
(WPH/system) (m?) (K ton) Management Cost Consumption per
(¥M) wafer (kwhiwafer)

X2.7

‘\§?%) \\fﬂ% ‘waﬁ

\iﬁ%

%&H

dim Fh&m

ivRea

CORP IR / June 8, 2022




=BV 5 _LITOXEL

EV 5 EIFIFR = BRBIQESR
- MRABIBHOSEL. REBENME
\50% - ASSA I HR— hOILTE

(hour)

- DX network tool
- Automatic tool

e [ tool | [ -
" . DX network too Automatic too
m BNE(EE

s ¥ @’
s—5 ﬁ»
> 4

BEmERE CEET =5 (CH L

SHERALAR

CORP IR / June 8, 2022




=)

O>2w D, XEYU—-EBICEANELICK D BEESMEX

« HHLOFF DEL W R AT B s b (C K D A 11MiifE = 125

" AR O AERERFEF - fHMBIC XK DEMIMIEREZEIL. PORZIERS
« RFEARHIOHLTE &aE(E

= DX/AIZER UERENS EITHEIROREHEIC KD .. BEEmEED KO
HEN =M

CORP IR / June 8, 2022



TEL

TOKYO ELECTRON

B I1IE BEEES WD EDOEIES

20225F6 H8H

1k b
BUGM
ATS BU

T AHFEAEBITTZE D #EH




1.0E+02

1980 2000
® Technology Node A Wire Bonding Memroy
® FBGA X Flip Chip SoC Organic

2010

2020
m CSP

® micro Bump TSV

Solder Bump

Cu Pillar Bump

i

® TSV Micro Bump

A D EDEESEMOEAN, EEBME v FO= 578D HE/] Ve E
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1980 1990 2000
® Technology Node A Wire Bonding Memroy
® FBGA X Flip Chip SoC Organic

A D EDEIRSRANDEAN ., Ex
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e e

Solder Bump

Cu Pillar Bump

® TSV Micro Bump

A W2W Bonding ITITI

B */ﬂako

0 A Cu Hybrid Bonding

2010 2020
m CSP

® micro Bump TSV

B W FDE 578D e N DhE
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A D ENEEEEREA

Device CIS NAND DRAM Logic
BSI 3D NAND HBM 3D DRAM Backside PDN Sequential CFET Disaggregation
: ) o / Chiplets
Stacllqng Se_T_sor Cell DREAM — Cell Logic Logic Eiah /.F.) o
Device ( Memory ) + S (=) + + + i ¥
Lc-)lg;i c Peripheral - o-|g_ic Peripheral Bare Si Logic Eﬁﬂ--- Somur” R A
Bondin W-W W-W D-W W-W W-W W-W D-W/D-D
9 Cu Hybrid Cu Hybrid Cu Hybrid Cu Hybrid Ox Fusion Ox Fusion Cu Hybrid
3D 1/O Pitch 3 um 1um 40 pm 1um Sub ym Sub ym 10 ym
21 um —20.5 um 225 um —20.5 um (nTSV) (nTSV) 21 um
S Chip p_art:'ﬁon CPU
Chip stacking =1 T-T I-T T ' (Chiplet) s
w/ pBump .
1“? & s
Structure . 210
AEER Chip Stacking
$84¢
Chip stackiqg ; i % ; _
w/ Cu Hyb”d_ === Source: TEL Source: TEL
“ 3D DRAM .structure
Status HVM R&D~HVM R&D R&D R&D R&D R&D

RIEART) A ZANET T, D EDEEERMOEA LML
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D EHOEIEZESE AN : Logic Backside PDN

KBS Backside PDN : Power Delivery Network

——

_ Signal &
Power

3 PowerBciR D728 <
MR b I8k e]
(N2LABFR D BN D)
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Signal BEOL
(Front side)

Power

i Power BEOL

(Back3|de)

Signal

Bulk Sl Wafer

TEL.
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Pre-Bond

Post-Bond

Coater Depo Etch Cleanin

Wafer =

Coater Depo Etch Cleanin

Wafer Process

Process CMP Bonding Trlmmlngn Grinding Cleaning
> Ty >
B Synapse™ Si Ulucus™ L
Plasma DI water Alignment Thermal Laser
activation treatment and bonding annealing Edge Trimming

Upper

—

& &
& &

4
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Bonding Accuracy (Total Overlay)

<75nm

Edge Trlmmlng Quallty

W

TEL.
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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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Tokyo Electron Kyusyu Limited
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Agenda

= PEIF EDOMRSR -

=24 A8 FETHI

- R EEE A (CS Survey)
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We are here

2022 2023 2024
SR >
)
D| N (L) : w,
N2 | RITA G R&D N EEEE > = >
AN T g o © 7
e | Pel : R&D N BEEE > £
N =) | S = 2
l | 1
N+4 . R&D ) EEEE
Nl £ Eg — ™ é
A a>ters Waf e Ot &4 EEIRE MERR
S e =) Lo @B RADER g 02 @ rory 7 gz

*Process Of Record
HANMNSN+4FX CHEERLITC. BRESXKEDSHRL—> 3> =N

CORP IR / June 8, 2022 TEL,. 83




247 F
= F5  JO7 057« JIRGFEBER. SRXUOBEEANADL— RTHERXT S

= HAFSFSNER
— TRREMIEREEEFE(EEZRERLU. BESFTOZERNNONIEEETT S
— MEREEDIZE ([CRAE T DRED™Start-up L > Z 7 OENNaRIZR< T ENTE,
ZNICHN., 22 - BE - EENZRLESEDRCENTED

= IEREH EDIEL)N

[(E2R) FETHD> RS EIERR UTEEREE (CHIZDIRE0— RV T ZEST U,
Lo oOmsothEaiR. PEHOWFEZBFAIL. TNICEBS LT
B TS OEEETE R

[IR7E] 2021FWBAELIDTELE UTKEFZHIE UD D> 1eh. ESDOEMMAE
MREICKDIRBZEHNS., LERFEVHIGFIRZSSICCIEAE - BRIV
BEIEFNS., SFHEENDEHNIC, FHREEEASTEZCIREWZEITAXLDIC
12D, TEROMEOWFETFAIC, BEIFHSOFREIIEEE ASTEZ# DA
TORNDIEMERBREY T 514 F 11— /18T 51 77— AR (ZBIRIIR

CORP IR / June 8, 2022 TE L 84



24 HtE & 17O oA >
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TELEEE mEEREEEIDOEN/MIE DT S EE
(CSSP : Customer Satisfaction Survey Program)
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CSSP (Customer Satisfaction Survey Program) DiE
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TELZ 00472 hDCS Survey KPIFER (2021 vs 2022)
1. EEEEEZER (HE : 60%L2 L)
2021 2022 BELELL

1,412 A 1,459 A +47 A
(70.2%) (76.1%) (+5.9%)

2. BEEmEERAERRE (BE  4amaPE TCOET3In FZIER)
2021 2022 VESELL

96.7% 100% +3.3%
(29/30) (30R8/£30R1H) (+1529)

3. [RZEAREERed Flag)] iz (B : BERLIENS1MAHLAIC100%:ERk)

14 LA MEER 93.4%
2822H(428B) MG 97.3%

INTCOXBTERT > [FHR3] ZigiE (2014F FERRIGLEEY])
Red FlagDX1itER (deliE
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Intel £k TSMC #%k
Outstanding Supplier Award Excellent Performance Award

SN > b SN >

- Safety - Affordability EERBRSA>V7YVIZBITD
- Quality  *+ Technology A EENUTE. BEIIZCED
- Capacity * Sustainability EFtimfxitt/ U 1 —> 3 iRt

R R R

AR Bftik CHLig 2O BEE 2
Best in Value Award Best Partner Award NRA K= kF—E

CNNMBTBREEI T —> A haiEsd. TELOREMIER L2585 D

CORP IR / June 8, 2022 TEL,. 89




TEL

TOKYO ELECTRON

Jda4—)LRYU1—>3

2022FE6H8H
ANAR =
BRPITIRE
Global SalesAE &£

>~ DR HH




RILK I DR EITIRE

" RIEAR
WFEIR&E ~30%  —200mmDOI—/\3is U1 —7ILEKE
SEih — I\ —FERREIRE
LG = )\—=Y - URT - H—EX

—J%xm

‘E.';-l‘ 37 - 7|-_} t_/_l_\_) I/\ 55'65$\ ﬁéE {"i}
ARARIEEE _ BB, ASTFFIR, BB 1}

15% "
= MRS

— TEREm L -
I - JOCRER, LEMELE f’&
-==milE - YT b = ROIT7HE
2015 2016 2017 2018 2019 2020 2021 2022
pRFAERENITIREDILK (CHV BXREZTIRL <HE

CORP IR / June 8, 2022




AR =E

= 200mm D —/ Mo U =1 —))l&=&
— BWNIBREREE. J0—49//R0Ov/)\. ITvF> 0%
— FREROBESMIEEDHEST . HEERET(CHIRGTHLK

o JND—FEROTEE
— SiICOT—)\MGERE. 300mm WL F>IJ%E
— EBRETRERIE T D/ ND—EEREE (TS

SICTEAF v )LkEEE

"B I DIINEE IO Z/E L. EEMEOR LPRIE& AR 2 X1

CORP IR / June 8, 2022 TE Lh 92




Jd4—)LRYVU1—=>37

m JU—V .| 4 -
A= I WAFEEAH @
— I\=YS{EDFAHIRE
— B\ — VT EEE & LR/ X 100,000 ~

REFHNRZRARICEDDICHDY U1 -2 3 2R
= s FY'20 FY'21 FY'22 FY'27E

— AL
_ SEFEORE

s H—E X 82,000
— REBENANS P IA—AF7F 2 AFCTC—EUR
[BIEEEH B | H—EXDigt
— PEIEFCEDCEELE(CILARIRN S,

B MHEEE 82,0008, FMEIFY4,000~6,0008 DA S TSN KDSAM LK

CORP IR / June 8, 2022 * SAM: Served available market TE L 93




VRINAR s TJa—J)LRYYU1—-2=
JE— hR—

. - HBOFHURDICLS
TELeMetrics ™ S5+ LDEIME

Fiﬁ‘n%'] PR CHERRIEFT 2
BEL I DiEPFHR— I~

2 0—) VUEHIsR1E

= BFA= y C — = ;j\:
- BRI EBIRDIEE i EER LTI MR
F FLYSTRIAD N, Iy
NS TILEHIDEHE

= T2 77HETO0S A

DXZiEET D [TELeMetrics™ | ZHOE UfIIMEIEOSWNYV Y 1 —2 3 48R

CORP IR / June 8, 2022 TEL“ 94




Sale)

s EL (LAS—) BB OER 14— RV UI1—->325 L @m
s MMANBAHEBETN—AXEUC 6,500~

Vi)a—>3> - EZRADERM
« PRINDZR - T4 —JLRYU1—23> 4,559
ESZ%?&F"JLT

DFFE & HEE

— DX7R EEFTFtizZ AL,
EAIHGMNDHY X+ T)LIRHR— b
— EfERERST U R— MOREEBEY —)LORF
mu BN

= JO> S a1k
— T4 —ILRI>ZS =V OEINRAFIL T v S P20 Fyel Fyez FY'27E

MIMIMEDS VS —EXT, BBETFRDEZSHRAARL -3 > DHEALICEB

CORP IR / June 8, 2022 TEL“ 95




TEL.

TOKYO ELECTRON

TELODX;EENIDFEITEBIg &

20225F6 H8H

FERR =4
gl AEK. DX{EHEH

Corporate InnovationZA&<&p

L smu !m u. ol L S L :;m
w““‘“m s ‘ -, H'-?H 'mn[mlz,m] ,1,,. 'H'H,! ‘!H!

,Nt SN CIRE W LML LU
W‘ 1 i |
!‘\ “\F{ . m“;f‘ 4l | | }.’ ik ..I.f-i.; ;“ | 1

il




TELDX E=3>

» EREFREWTEN T DDXDARNEIFERRSER(CENTELSG L(FIRS5T
=572, BEIEERICHITDEDIE—RXE U TEERMUEDS

n ‘n)%,- p :"‘- ' B — i ~ .
e e | | B Y

ﬁ‘igg_ IR l Y

FELRRRREE N Al Chip Autonomous [ S . Cloud Service ﬁ a8

TEL DX Vision

£HENT > H )L TZ"IC LT IMEER L3 R{EF DR MERLSEE 2
i (CHEET 50—/ > IIN_"—

A global company where all employees drive enterprise value creation sustainably through activities
such as value addition and efficiency improvements by leveraging digital technology

DXDEEN . &< FTHFRHIEFERMERISDFER"THD. “ES>MF”
Z=% (Transformation) ZFcZ I (CTZ(C. T HDINETE (To-Befk) ZER

CORP IR / June 8, 2022 TE L“ 97




TELDX OS> RFYH1>

TEL Vision HEXEDIMENCEINI 25 LT NDH DI

s R E S EIAEET ILDIER
TEL SRR

BEXITH

420
IFUFUF EEERAL

BREER

TEL DX Vision 2HELT SHILEHITE"TZ"IC U THAMER L3R EEFD R FEMIERSEE Z HEN(CHETSO0—/ULh >IN\ =—

PLMOATY I RZEDRSDXEEIC LD VYT U T UST 1 OEFHRIE

DX Application

oy e \ A = \ 8] J4—IK

FIHIE, TSH IV EAVWZEEEEDM(E

DX Business
Platform

DX ‘ . - : F—HHIF >R
Infrastructure EI AFIVEBL “ ] EI ' &ISYRNIA—A

CORP IR / June 8, 2022 TEL,. 98




DX;EBND AT W T

RimolE
3. il 1. 585
2.
FRIEUE
3. XN E L 1. IRDZE
Digital Tool(D3E%E D E|

2. DN ZEDIHEE

TN ST R T A —A—

CORP IR / June 8, 2022

DXIC K DR MERhES \DEHA
R&D

> B

DX(C KD BEHLEARMZRE _ EADEB

Product Life Cycle

D K

iz A

D &£E(fiEDitE

BF

JX b

> 3> CE/RTTDRREZ AR

TEL.

99




5 S5 )L AR R DB R

DXEHE

DXETEHHE
F—45 LA TR
DXFFME | FIRIE R

DXEEE &
XD EIHEZ &S

CORP IR / June 8, 2022

BARDERZEERE
7IoIUr—>3>

HEE@T 7 TURFE
FieldE+ 77 7 URIF
GBPmEITI77 VRS

{5 b4l fiE
7IoIUr—3>

L —ALFF »  REAEPCHF
BE R R R » B —-—BEXW—)LEF
»  CHITEZSBEERFE

Time Talents

PR EDXT, HBOEEZE— REHS,

59 DIFEICS T b

TEL. w00




CORP IR / June 8, 2022

E=ran=|

FRICImDERAIE, ANTHEE. HEtFREDBIR
RZFROMFHZEHFE LT, IROZENTEDS

F—SH A T > X ZTELOTEMERS (CELRD
HDEICL. BHIICIEHU TEE, BHTEBRLD
(9D

BBEETOESARRIBUT., fRKRERESE,
ESXRRCDIRTBRDN

HRXDEBHCHWNWT, T—4. TZH)LEdZERLU
EFNEAL - AIMMERIEN TE DL DICIED

S—AAH AT AETELOE SR A(CENT
TDIZSHD A ZETENCER L TLILK

TEL.

101




ARPO =EDEEEE L

TyFI I %@@@zw%

Y w

s £lox— 9
jrz—“vwﬁﬁ
NN N-30% \ i

\\\
NN N

RO 2N N

——&

l

=X =20 DB/ T %5

¥ISSM 2020 HtFFEK"Seasoning Optimization by using Optical Emission Spectroscopy” &k D
oY —(CLBFvv /-5 > a>o@EtliiEizEes
povve J+4—R)I\wOICKD., REEIZXRZNE

CORP IR / June 8, 2022 TEL.. 102

S8 LA




SERARBIQ BEDANRL — =

1—A/5ROvV ) \DOEER
ESAMBR A2 [E5 o SR R EE D E= 51 > 5

ESULIER Sl {5 I ERmEmA /Ly =D
T=A5U>D

Dispense X ml Y ml Zml A ml
Volume

Judgement Passed Passed Failed Failed

Wafer image
by WIS

FEREAE (X IEE)

Before

90

80

70

60

I\

Conventional

After

Auto Adjustment '

O

20%Hll ik

4. EFILD
FEEEL

2.5—4
DHIR

HinFEZED T, @%ﬁAD—\E/jXF&%%E i)

CORP IR / June 8, 2022

TEL. 10




SERRGIG AR FEOEE B L : Process Informatics

HiFEZALZRER

Source: Tokyo Electron Technology Solutions Limited / Tokyo Electron Limited

MER (C KD, ALDOTEXRICBWNWT., /\I—>2 DV TR0
BUFRA5Twvw T H)\LwZ%#=EIR

CORP IR / June 8, 2022

TEL.

104




AA@ =&

Vid

BZEDWorldwide®
MR - b=T)LEH=E
FTLYSIRRDAZT S
S AT INEE

OEE®D[O L :

FLv>
IASA B
AT

l
&4

FLw YR =FEH
#H 51 5) HE=FHF
FTLyER _

=)

gﬂ

"

. o
FLYSEEEIC
NST LRI

RIBFFERD
FMEA(ICEER

NS )VIGREER (~STLRE~EREBET)

i 3 #H

BIEY ad

(OEEM.L)

OEE (Overall Equipment Effectiveness)  : :&f@id&ash=
FMEA (Failure Mode and Effects Analysis) : #fEE— REZL AT

FTLYSNRIAD b RFTAICEKD ST VIR & 58HE U s imiREn 2z [ L

CORP IR / June 8, 2022

TEL. s




SERABIE AR —2 3> D& E ML
)\ OAT 4 ANDTF7 v by hDE A (C KBDEFRNZRAL

EFED - BAFEED - ANSBED - #5558

.

“ AAAAAAAAAAAAAAAAAAA
BBBBBBBBBBBBB E

®

“ CCccccceeecececececececce

| BloERZ 3 | BEECHVEDED )

= BEVWELEHE. TEHRD - EIRfESD D UVNEBEHAN THEE = L\DTH - [ERICERINIEE
= J)\DDOHBICKDEANMED - Frwv MRy MOBEIEIE TSRO = RUVEDHTE DR
s, EFEHE BEES AT LEAALU CEVEDOEA A]EE « IBYUBFCLBEBOESDEER
- MABOERZ DT UFAQZEBINMIT D ET
B\ XTF AN

EEDEIEANTF v bRy hEEBA L. HENSOEEEADIGE T HliRK

CORP IR / June 8, 2022 TEL,. 106




TEL.

TOKYO ELECTRON

#TUWER G SOAE E - R — M AT B —HIECDNT

20225F6 H8H

mha 85
HUfi i =

Tkt N B
A




7\ 4R (BRE

202286 H8HIFR
<AKHIR—EpHRAR>

me - BE

BREER
eSS

5% - #|RE BE - BT

REWAT

Corporate ) CEO
SNy KRR

Staff

CORP IR / June 8, 2022




FTNENAHIS (022656880 S)

Huf e (+£51) Hut ($#151) Huf e (#£51) Hufii (#L514)

Fr—ILX - T4 h<Y—X - ERAR BR yLH MZEF il {EXF
Lo
BRNEHSHIFT HFERE I A —S D& BRSBTS
7 IS w IR ST &R AARE JN— T —
REREFHFRES NIRAFEASHEEBTRK
ISV - A>2HF—F3 3 HEABES S
FIL->O—RL—Fwv R
Bt R

CORP IR / June 8, 2022




7\ 4R (BRE

202286 H8HIFR
<AKHIR—EpHRAR>

me - BE

BREER
eSS

5% - s B - EARAT
FBERT

Corporate ) CEO

Senior RREFE LR

Staff

CORP IR / June 8, 2022

HBVUCAB

!

$EAETIEOREBRRE
I

2= - BB [EBWT] OmBS T
HRFDI AV T EAE—R
= LT T ENWE




7\ T2 X (BEERmRERL)

2022F6 8218 (FiE)
<AKHIR—EpHRAR>

%!'“" BE ﬂ"&

BREER
eSS

3% - e

dA—RL—MATAB—-X - E—F40>2D

CORP IR / June 8, 2022

HEVUCAEHE

!

$EAETIEOREBRRE
I

2= - BB [EBWT] OmBS T
HRFDI AV T EAE—R
= LT T ENWE




HINTF 2 AEH (BEEESRE=)
20224F6 21 A (FE) #BVUCABSE
<RI EER> !

o BE Y EAFAhiIZOSRBNE
!

EERS _ RS - BB [2BT) OmA C
LIEFDOIAUF 4 & ZE— R
% EFBT EHNE

eSS I

3 DDEEED(E - FRiE{E

@ I:FI EHH @EEE%H]QODDKL \n?ri',nﬂﬁ
(5 - e SR . EfR QFEFFDETEIRAEDTR(L

CFFHIT LOBERE

[SHDRFRE |
Z N

FEHA~RAACIE D FIzDILK
A—RL—hAT =X - =71 2T PN i H o

CORP IR / June 8, 2022 TE Lm 112




TEL

TOKYO ELECTRON



