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MI Industry Summary

Metrology & Inspection —> Front End (SEMI)

Lithography Metrology Back End (SEMI)

Thin Film Metrology

Wafer Insp/Defect PCB
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2™ Overlay Metrology
OL-600Nn(127)

2013

3@ Owverlay Metrology
CL-700n (12")

2015

6™ Overlay Metrology OL-1000n (127)
5" Overlay Metrology OL-900n (12") 1st Bonding Overlay Metrology

1. Wafer Warpage Inspection

HE-900ir (127)
WaPls-30 (12" Package)

1t PAD Overlay Metrology
HE-900 PAD (12%)

4t Overlay Metrology
CL-800n (12")
1=t Overlay / CD Metrology

2 Overlay Metrology
OL-900nw (12" Package)
1. Package Inspection (\Wide type WSI)

OL-100n (8™) METIS : Large Area Scanning
® (& @
2017 2021 2023 2024

“The goal is Global Ml Cor”

(EH9l : 24

Symbol

Revenue

“Mie QEX DHILTEX| A

Profit
Margin

EBIT
Margin

EBITDA
Margin

FCF
Margin

Return on
Equity

AMAT | 26508 @ 47.18%  2887%  3058%  17.28%  4519%

LRCX  1491B  4761%  2902%  3143% [2348%0 4571%

TOELF 12398  4674%  27.06%  2982%  1430%  2571%

KLAC 9818  5997%  37.03%  4112% 2222%  87.85%

ATEYY 326B  5191%  1883%  2402%  503%  1831%

ASMIY  279B  4953%  2486% 2910%  981%  17.12%

TER 2708 57.06%  19.00%  2323%  1598%  19.19%

DSCSY 2098  68.72%  4098%  4508%  2277%  2554%

UCTT 1878 2.94% 6.68% 342% | 002%

ASMVF  171B  3951% = 470%  836%  1172% | 258%

ACLS 4463%  2340%  2419%  1250%  28.52%

KLIC 38.08% 551% [E539%

4 X ACMR 4953%  1721%  18.48% [IE4a%N 11.75%
& {ﬁ;\\ BESIY 6548% 3425% 3573%  1670%  4081%
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MI Industry Summary

Metrology & Inspection

- » Front End (SEMI)

Lithography Metrology

Thin Film Metrology

* Back End (SEMI)

Wafer Insp/Defect

QAL
Group

S/W7{'E Group

Overlay AIH%

s pCB

Technical=& Business&= 5

TCS Group

Technical
Director

Solution Group

H/W7H'%E Group

| A AL Group |

Advanced Tech Technical Sales
Group Group
Marketing
Group

AURQS 7echnolog,

Global MI M & 7|2 HSL7| ¢

[2024'3 06 302 ¥H)

M&A Group

S/W7H'E Group
H/W7H'E Group
DA Group

Application Group
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4. Overlay (Front End)

20| @ S chfet 2ULIEIRIzH HOf

M A A28 Process

0[2%Y gt OvP

| | FEA 01 2010 HETEISE) 35
: 8|2 DEiZt0| SRHIE MAT(S2 Q%) HO| \

O $AHE BT £ th0l Overby Target 53 2
 Hio] 7 st U SEAaio| HOf7hs3 08 2R T8 7§ ;&"é}ﬁ.&' At
92l 5 988 FAFab, Adoaon)B £4] 2| L

P STt M HZ £ ot

Global MI H& 7|¥le

MIE o|l2=e!
0% 50% 65% 65% 0% 70% 60%
(7 |§ _—;-.=.=. (10%) (85%) [85%) (90%) [20%) (90%) (75%)
Tx| S Steps(7007H) / S ZAL Steps(6007H) — =& ZAL Steps 2HH =7 {54 Chd]) )
i : i =2
aETp i : i AUROS Technology =L S

- DfE] M = :
1007H e S7(CD Measurement) — TMELZ : 0%

- @&t A7 |(Defect Inspection) — S418HE : 0%

- CD profile and uniformity. tilt, shift control

Stacks are higher
Eﬁ - High-aspect-ratio etch

Structures are more comples
- Time to solutiorn

- Process CcCowverage

- Loading effect

Critical dimensions are smaller

- Ermor budget is tighter
- Local variation control
- Key parameters mayw be buried
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4. Overlay (Front End)

7& EHo St= 7140 AnfE EAE Sot AlE M 28 0451 T A Fab 2452 08t A0 &7}

DRAM l 36nm > 25nm>13nm>15nm >13nm >‘|2nm> 10nm and Beyond>

2016 017 2018 2019 2020 2021 m 2023 204 2025

NAND |32l > 6 D1 XM J3XKLand Beyond >
j i ; . i LOGIC | 22nm >16f14nrn>‘|0r1m >?nm >E|l'|rn > 3f2nm > 1nm and E-t'wnd>
BTH' B “-~ ¥ ) Needed Mumber of
i iy | i M N i Sstem
T s A e 1 g e T i —
LT MAVIO 3sec [MAN0 25sec T (VA0 20sec IHAN] O.Bsec ¥ 0.3
AUR S + Dk and fiter IR, Dic) o0 G e Ll 50
. H}gh RESOIUTIOH . HIghSOﬁWHreFU[IEUOH .6.0 \? ......................................
+ Tunable NA (Include AC NA) - : e
 Radil Action + MFIS, Objective Lens ver2 + 15 Stroke Expansion ‘BW‘
+ ARO Enhancement + Accuracy Improvement v X 10
20244 6 Overlay A% 3] §A
4.0 Performance Limit of [
Litho System
. x 1-5
y X R Additional Cost (about $20MS) needed for  [.....vosssssseeeesseseen
XK Body XX Body 8XX Body misali | }
gned Performance Improvement
[TMU] 0.45nm [TMU] 0.27nm [TMU] 0.25nm X 3.0
AL IHAW 0 25sec AN 0.255e¢ AN 0.185ec “ .
0.0 .
2011 2014 2017 2020 2023 2026 (F)
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Japan, Front End %l (*57|') Glass?| & PCB XI= (HZh (intelD JHICC &%
XS R ‘ METIS(Large Area Scanning) Cnfineon. GXCMT

2D, 3D Inspection System

SK Global Sales &HH

0L-1000n Overlay System N A
“* AUROS First Shipment to Japan XIOXIA . t’(‘

A o it of osion ith KA 0y AN SK hynlx 8inch Logic 2A-X}
o= - 2020
S 22 S Device7H &2
. : =
- En s o 12inch Memory 20204
. AKX} x| D02 Sinch 240 22 20214
.5 DB sK hynix 2XF Exl 22y =fE = S 12nch 32
ELECTRONICS Foundry / Package 201144 2021 mggnm
ozl =37 — 8inch Inspection
Xl ozy Shd Memory2 2| =2 "= = Ol - S8 XS ol
S Shsx)| SIAL - =
Overlay 7|= 2= E = ?Iﬁﬁ%l s Ch2FSt Hhe 3| SH2| TZHAL AFEF SHCH
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CDSEM 11.3%

Overlay Me
Overlay
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7.R&D 2tx2 2 1178 X (IR Overlay_Back End)

Hybrid Bonding 3’4 0| A{2] IR 2 H2{|0]| A= ZH| 7{'LS

228 Overlay A= ZH| HE-900ir 14 A} First YA 2 ZIQ =

Bonding Alignment IR Overla IR Overla Area

X IR Overlay & S0l BiX| gt 2tol % 3D-NAND
- Grid 2! Shot or Chip2| Linear 4= 20l

1um Cu Bonding Interface  Ta (Cu liner)

VU : Bench HENR THE F Y80 Test Y
Test Coupon FUOf Sikcon Bare Walerl S0 mage Q% & H8 M2
WE : Bare Silicon Wafer 750um §24%10{ image W& 7ty

IR Overlay A% ZH]|
HE-900ir

Global MI M2 7|22 AHELL7| 218 Advanced Packaging Ml 221l R&D T8 =
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7.R&D 2tx 2 1178 Xl (Pad Overlay Back End)

HBM =X 0f|A{2] PAD 2H{2|0] A= ZHH| = A]
HA

Q0] £3} 7|& HIE 7|L S Al HE-900 PAD 1 ZHA} SO EH| 22
e 2§ Sof grac|= /fee
HBM Stacking O Af u-Bump % Pad /4 4/ Hybrid Bonding 0fA{ Cu Connection S&% =& ) .
LCf2t3t Size Of Pattern A= 7l =
- Overlay System= % 5f Connection 5= &9/ 4/ Linear Correction
| ] AAZAF E&CZ
| .\\ Wafer Variation "—;é,cpg ?fah
HBM DRAM Die |_____'_l___1 |:/
] -
— — 4 Measurable Application
_ legicDie | - PAD Overlay
- Key Overlay
NN RN -8R Overly

- CD
Package Substrate

PAD Overlay A& ZH|
HE-900 PAD

Global MI M & 7|¥ e 2 HELL7| $I8t Advanced Packaging MI 221 &
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.R&D £2t& & 170 Tl (Warpage Back End)

Wafer Level Packaging S8 0| A 2| warpage A5 & H|

WLP 3% W Warpage A& =82 F7I2 HE 3= =i

ot H10] 744 Z Wafer Warpage =5

Wafer Level Packaging 0jA] 2:=9{ Molding & & A& X0 [} = Wafer Warpage &Af Z2
- High Throughput 0j&C 2 Z3ei gt

= High-THP 3D Inspection C = Carrier /0 22 & &= =8 ME AfH 2101

4 Warpage 3D Measurement Result

I ]

[ TT TT 1T T

|—ﬁ'_l—'—l—l'_'—'—|

HBM DRAM Die

Processor Die

Package Substrate

Warpage A& ZH|
WaPIS-30

Global Ml HZ 7|22 HEL7| I8 Advanced Packaging MI 2t #+3
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7.R&D &2 & 1 X2 (Bump_Back End)

Package Substrate Bump A= ZHH|

XEMICH 7| Glass Substrate A& M&E 2D&3D MI &M X &

[T 1T TT TT TT TT TT 1T

;;Rs: === == ===+ Bumpe H-7|% M7|™ GZo| MM X2 £H-$ M) Bump MY AX L - Large Area Scanning 5%
- : HIAl 2O XSHE = x| AS "
: 7 ugmes - WLI (White Light Scanning Interferometry) 4 =2 Far £3 %} %43} HIAIO 2 [ X ZIA} 80
-@ | L ‘ | - GPU 7/&F [§82Fdata TZ A2/
l e s \’_ﬁ,‘ﬁ'i - | I B O B |
€ - = ¥ HBM DRAM Die ‘ [T 1T 1T TT 1T 1T 1T 17T |
| | ‘ "

Processor Die

2D&3D Bump A= HH|
METIS (PS0253)
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THANK YOU. Q&A.
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