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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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3@ Owverlay Metrology

1. Wafer Warpage Inspection
CL-700n (12") WaPIs-30 (12" Package)

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

OL-900nw (12" Package)
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Global MI ™

Symbol

AMAT
LRCX
TOELF
KLAC
ATEYY
ASMIY
TER
DSCSY
ucTT
ASMVF
ACLS
KLIC
ACMR
BESIY

Revenue

™

2023

Profit
Margin

51.44%
A7.18%
4761%
46.74%
59.97%
51.91%
49.53%
57.06%

39.51%
44.63%
38.08%
49.53%
65.48%

EBIT
Margin

30.66%
28.87%
29.02%
27.06%
37.03%
18.83%
24 86%
19.00%

140.98%

2.94%
470%
23.40%

17.21%
34.25%

HE-900ir (127
1t PAD Overlay Metrology
HE-900 PAD (12%)

2 Overlay Metrology

1. Package Inspection (\Wide type WSI)
METIS : Large Area Scanning

4t Overlay Metrology
2™ Overlay Metrology OL-800n (12")
Establishment QL-600Nn{12") 1=t Overlay / CD Metrology
OL-100n (87)

®

2024

EBITDA
Margin

3359%
30.58%
31.43%
29.82%
41.12%
24.02%
29.10%
23.23%

6.68%
8.36%
24.19%

“Mie QEX DHILTEX| A

FCF
Margin
0.29%
17.26%

B48%

14 30%
2.2%
5.03%
9.81%
15.98%
22.71%
3.42%
11.72%
12.50%
5.51%

Return on
Equity

48.57%
45.19%
4571%
25.71%

87.85%
18.31%
17.12%
19.19%
25.54%
-0.02%
258%
28.52%

- 539%
18.48% | 1143% 11.75%

35.73%

16.70%

40.81%
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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 HASL7] S

[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)
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- ijfEl MZ SECD Measurement) — ZA8E : 0%

80~-1007H - 28} ZAP7|(Defect Inspecion) — ZABHE : 0%

Stacks are higher

| WEA HEESe slojnt 220 O 2SS 53 A c High-espectratioeten o
' 42 fEizlo] Ak BEE(5R Q3%) Hoj ‘

Structures are more comples

O 23 B 5% the2l Overy Target 5 & I:l D e s otemen

o] 7R i 3 SEmisho| Hof7hs3t 28 DRl T2 A0 ;ﬂ'ﬁﬁ.&' Het = s

92! 5 QB8 FAFab, Adonaon)§ 561 =25 5 o

@ TIRA| THtes Al Halgﬂ xﬂ.xL HI%E—%’ 0"%} 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
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. 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
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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

"% AUROS First Shipment to Japan IOXIA [ t’(;,.
A o it of osin ih KOUA 1y SN SK hvnix 8inch Logic 2A-X}
= Device7Hgl S
. : [~ |
- En s o 12inch Memory 20204
. AKX} x| D02 Sinch 240 22 20214
.5 DB sk hynix 2K S5 2z = = =21 12inch 22
ELECTRONICS Foundry / Package 2021 mggnm
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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

=28 Overlay A= HH| HE-900ir 1Z4AL First HH[ 2 ZIY =M

L

Bonding Alignment IR Overla IR Overla Area

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

1um Cu Bondi.n' Interface Ta (Cu liner)

VU : Bench WEIR THR F U0 Test TR
Test Coupon FUOF Sikcon Bare Walerl S10f mage Q¥ & H8 12
WE : Bare Silicon Wafer 750um §21%10{ image W& 7ty
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Sum 20 um 25 um 50 um a5 um H H

IR Overlay A% ZEH| - B

HE-900ir
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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 |

eittn—tit

Package Substrate

PAD Overlay A& ZH|
HE-900 PAD

X
(=]

-

H =

OH

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

Global Ml HZ 7|22 HELE7| I8t Advanced Packaging MI 2t #+3
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.R&D £2t& & 170 Tl (Warpage Back End)

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

WLP &8 W Warpage A1F =8 S7IZ2 HF S =i

WWWWWWWW

ot H10] 744 Z Wafer Warpage =5
High Throughput OjFCZ F el g1t

T |
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Wafer Level Packaging OfA] 229/ Molding X&¥ & A& HfZ0f O = Wafer Warpage &AfF 22
= High-THP 3D Inspection C = Carrier /0 22 & &= =8 ME AfH 2101
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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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THANK YOU. Q&A.

AUROS



