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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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Establishment

6" Overlay Metrology OL-1000n (127)

5" Overlay Metrology OL-900n (12") 1st Bonding Overlay Metrology
3@ Owverlay Metrology 1. Wafer Warpage Inspection HE-900ir (127)

OL-700n (127) WaPls-30 (12" Package) 1=t PAD Overlay Metrology
HE-900 PAD (127)

4t Overlay Metrology

2" Overlay Metrology OL-800n (12") 2" Overlay Metl;olc-gy
OL-600n(127) 1t Overlay / CD Metrology o OL-900nw (12" Package)
OL-100n (8%) 1. Package Inspection (\Wide type WSI)

METIS : Large Area Scanning

® (® @

ﬂH%%I “The goal is Global MI Cor” "MIE X DRIPIHK] MY~

(Sl - o 3) Symbo Revenue  Profit EBIT EBITDA FCF  Return on

igg . e ™ Margin Margin Margin Margin Equity
200 - L 21268 5144%  3066% i 029%  4857%
-7 AMAT | [ 4718%  2887%  3058%  17.28%  45.19%

350 - LRCX ~ 1491B  4761%  29.02%  3143% [2348%0 4571%
300 - TOELF = 12398  4674%  27.06%  2982%  1430%  2571%
250 = KLAC  981B  5997%  37.03%  4112%  2222%  87.85%
200 =" ATEYY  326B  5191%  1883%  2402%  503%  1831%
- ASMIY 2798  4953%  2486% 2910%  981%  17.12%

150 - TER 2708  57.06%  19.00%  2323%  1598%  19.19%
100 R R DSCSY 2098 | 6872%  4098%  4508%  227%  2554%
50 - I I I UCTT 1878 [ 1640%  2%4%  668%  342% | 002%
= [ ASMVF  171B  3951% = 470%  836% @ 1172% | 258%

2010Y

2011y

2012y

2013Y

2014y 2015Y 2016Y 2017Y 2018Y 2019Y 2020Y 2021y 2022Y 2023Y 2024Y ACLS a4G7% SN AN 12.50% .25

o KLIC 38.08% [NBORI0MRN  551% SRR
2t ACMR 4953%  1721%  18.48% [MEIRAINN 11.75%
= ol BESIY 6548%  3425% 3573%  16.70%  4081%

Global MI ™ i & MU Margin(LE7F7HX])

AUROS



3p

3. XX

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
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M&A Group

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

Application Group
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4. Overlay (Front End)
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Stacks are higher
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Structures are more comples
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- Ermor budget is tighter
- Local variation control
- Key parameters mayw be buried
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4. Overlay (Front End)
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Glass7| &, PCB XI1& (H2h (ntel> JHIOC &%
METIS(Large Area Scanning) Cinfineon. GXMT

2D, 3D Inspection System

SK Global Sales ZHH

OL-1000n Overlay System
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6. R&D Xl = (IR Overlay Back End)

Hybrid Bonding 374 0|A{2] IR 2 HH2{|0] #|= ZEH| 7jt=
2 X

222 Overlay AlZ ZH| HE-900ir DZ4AL First M2 ZY =H™

Bonding Alignment IR Overla IR Overla Area
X IR Overlay £ Sdll HiX| F2tx =0l % 3D-NAND
- Grid & Shot or Chip2| Linear & 2+Ql

SEE
. e 1um Cu Bonding Interface  Ta (Cu liner)
. —_ / Oxide
v )
WY : Bench YEHR THE T80 Test TY

Test Coupon #{0} Silicon Bare Waferft 810f Image®d % & H|2
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7.R&D 2tx 2 1178 Xl (Pad Overlay Back End)

HBM 37H0{ M 2| PAD 2 H{2|0] AH|Z THH| S Al

o
QH 0] E3} 7|= HIE 7L = A| HE-900 PAD 11 ZHA} B 4=CH

HBM Stacking O Af u-Bump % Pad /4 4/ Hybrid Bonding 0fA{ Cu Connection S&% =&
- Overlay System= % 5f Connection 5= &9/ 4/ Linear Correction

HBM DRAM Die I—II—————|__I_1
C ]
— 1

S TR ProcessorDie |
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Package Substrate

PAD Overlay A& ZH|
HE-900 PAD
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jc IF Sof graciE /e
LCf2t3t Size Of Pattern A= 7l =

AAZFAF EXHCZ
Wafer Variation LS 715

4 Measurable Application

- PAD Overlay
- Key Overlay
- BAK Overlay
- CD
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.R&D £2t& & 170 Tl (Warpage Back End)

Wafer Level Packaging S8 0| A 2| warpage A5 & H|
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Wafer Level Packaging OfA] 229/ Molding X&¥ & A& HfZ0f O = Wafer Warpage &AfF 22
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4 Warpage 3D Measurement Result
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HBM DRAM Die

Processor Die

Package Substrate

Warpage A& ZH|
WaPIS-30
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