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Strictly Confidential

QJ IMT 3Ll Vision: Laser X 2| 7|& imMT

SK Hynix 7| =<4 7| Y 478 (2025. 8~2028. 8)
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QJ IMT 3L} Vision: Hynix 7|=<d4 7| & 4478 HiZ imT

€ EUV Mask Laser @K 2| 7|= 7 2™ > wWafer Warpage Control 7| = M| Al Z| 2= 71

OFEZ| MY & B HHZE PatternS Z2IEIE Wafer 7} £P ZEAIE"
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2} IMT 3LH Vision: Wafer Warpage Control imMT

Wafer Warpage Issues

Umbrella &

Bowl &
Warpage Warpage
tensile / concave compressive / convex
=} Cas S — | L ]
AN HE7|= - —
+
Counter Stress -

Film Coating A
by PECVD
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2} IMT 3LH Vision: Wafer Warpage Control imMT

New Issue m) | Asymmetric Warpage: &7 Step = S7I2 2ot v

Warpage &2 = Umbrella
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2 ] IMT 30K Vision: WWC ZHH| Q| 7HEHHj 2 T

Warpage
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2} IMT 3LH Vision: Wafer Warpage Control imT

Wafer Warpage Control 7|= il 71 &

Wafer2| 2 [ X|2F 37| 0f )
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2J IMT 3LH Vision: Wafer Warpage Control System

WWC — THOR Development Roadmap

S =0 O 0 I == I =0=- M (=== R

Model Name

Key Feature

Performance

System

THOR300

TMICH QEAEH|
* Simulation Model 7H2f
= 112 J71F 1000mm/s

= |0 500um
= Throughput: 15wph
(100um 7|&)

300: 1Laser & 1Stage

W

THOR300

THOR500 / THOR300H

2M|CH ZLHEH|
Throughput Up: 2 Stages

300H: Warp AL 2 & A%t

Hybrid model

Z|CHHRE 2 1000um
Throughput: 30wph
(100um 7|&)

500: 2Lasers & 2Stages

THOR700

SMICH AREH|
= Throughput = C{3}: 1
Laser Dual beam X

=2
[S)

Z| AR EE: 1500um
Throughput: 50wph
(100um 7|&)

700: 2Lasers & 2Stages

300H: 7tS 2 & & AALE & 4Beams
=
THORS500

1st Stage

THOR300H

THORS800 / THOR500H

3MIEH Upgrade
500H: 1% 78 2 &
A& AA}F Hybrid
model

Z|CH AR 2 2000um
Throughput: 60wph
(100um 7|&)

2laser & 2Stage & 4Beam
H: 1Laser & 2Beam %%t

Strictly Confidential

THOR1000

AM|CH ZLHEH|
= 4 Stage model

Z|CH AR 2 2000um
= Throughput: 120wph
(100um 7|&)

4laser & 4Stage &
8Beam

Dual Beam Head

x|

FARE

1 Laser
2 Beams

P

W PR 5 Processing
AN Sl
o . Co -

INVESTOR RELATIONS_Nov., 2025 - 11



Strictly Confidential

HBM K| = 3 -HA A B Sl= Particle issue

) 1) Post Dicing &8

¢ Dicing & &ddt=
& MAOAM == HE
~

& SAF Demo &9 (

2) Chip Stacking &8

@ Chip It Chip AtO[0|| Particle |7

¢ Hybrid Bonding 0| A =%t Solution (54 €7}

€ Memory 3AF 25 HAE & (0.5 um 0] 99%
HNA =H)
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& D XLE (Hybrid Cu Bonding 0| A ParticleO] Issue 2! O| )

SAMSUNG

HBM-HCB Technology

HBM 12H function sample developed with HCB ('23), 16H D/C sample developed
TCB HCB Samsung Exclusive Equipment & Technology

Thermo-Compression Bonding Hybrid Cu Bonding

HCB Bonder p-Particle control

- High accuracy & chip tilt control - Class 1 facilities
- Facilities internalization by Samsung - Protection layer coating

T A A e -./— .

CEEEE = BEOL Metal design for HCB

= ot - Surface topology control
- Cu pad expansion control

-

\

Chip Stack 7t 7= -2 0f| Chip stacking &8 0| A
4 Ol AAMEO| Solution
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§J IMT 3Ll Vision: CO2 Wafer Cleaner for HBM imT
2 Chamber 1 Chamber
4 N\
P , 2

Particle Size ELYN.

1357 10um GEN 2
237| Sum Particle Size: 0.5 um, Sticky
— MA} Target : HBM4 (HBM 3Al 2 &)
3,437 3um
5~10 37| 3um

"MAH L= AZ MA" KOTRA, 2025.11.18
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After clean

6.5 Buid 14 - [Defects Mop for WO5_afl_co?_diy]
[l Fie £t View Cobraion Too Window e e £t o Tods i

Help
DEZEHEQ (@RS E| % 5 8 |[fTovien o] | [Defaut HE S 2 e M 01610)] PEEHG O™ |15 R | [Fovess b =555 L LGS @0 6 0|
z

.

[ IDefects Identiication 28 / Me
Range | Amount Range [Amount| Range | Amount Range [ Original [Removed %
0.5~1.0 5 (0) 1 O b 1 05~10| 930 [05~10| 98 0.5~1.0| 925 832 | 89.9%
99.9% @ 10um bigger :
1.0-2.0 1 1.0-2.0 | 1236 | 1.0-2.0 25 1.0-2.0 | 1235 1211 98.1%
2.0-3.0 0 9 9 9 % @ 5 u m s 1 O u m 2.0-3.0 | 1043 | 2.0-3.0 4 2.0-3.0 | 1043 1039 | 99.6%
L]
3.0-4.0 0 3.0-4.0 911 3.0-4.0 1 3.0-4.0 [ 911 910 99.9%
- % @ lum™5 - - - :
4.0-5.0 0 99 . 1 0 u m u m 4.0-5.0 764 4.0-5.0 3 4.0-5.0 764 761 99.6%
5.0~10.0 1 5.0~10.0| 2375 (5.0~10.0 1 5.0~10.0| 2374 2374 | 100.0%
~J
10.0~ 0 89 . 9 % @ O . 5 1 u [ T | 10.0~ 2495 10.0~ 1 10.0~ 2495 2494 | 100.0%
Total 7 Total 9754 Total 133

Performance is better than current wet cleaners
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SAMSUNG

HBM Roadmap

Increased needs for HPC/Al applications call for high-stack, high-performance HBM

1) HBM3 12H world first mass production ('23.7")
2) HBM4 16H HCB technology in development

3) HBM4 customized HBM in development
2023 2024 2025~

HBM Product HBM3 HBM3E HBM4
HBM Thickness 720um 720um 775um

Stack # 8/12H 8/12H 12/16H

8H-Stack 1 12H-Stack 16H-Stack 3) Customized HBM

Structure

Architecture

VRV YOO 000U

TCB/ ?HCB | 1-Buffer, 2-HBM Tower

Tech.

Gapless
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éJ IMT 3Ll Vision: Probe-card Laser In-line Cleaner (PLI) imMT

Beore cleaning

B8 Laser Probe Card Cleaner

l_‘Wafer
q

Probe-card
N\ J Laser
- Probe Card Cleaning - Probe Pin X - Off-line
Area - Cleaner

-~
-~
~
oy
-
iy

v Pin} Pin AFO|Q]

After cleaning

7HZ(Pitch) X|&H

v Pin ZAte| X|£H 3
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éJ IMT 3L} Vision: Probe-card Laser In-line Cleaner (PLI)

Strictly Confidential

im
5 = Prober ZH| 0| IMT Laser Cleaner & 2F > ZH| Down Time & &, =& &4t
a ) 4 N
'”. - - . ."
k 4 {.:-—-riu] Integrate " . 5 = j
Ty Fg @,/ i |
e + et
- : T |
\ I e '
N _/ . Y,
TEL Prober IMT Laser Cleaner
(Precio XL Model) (PLI-3000 Model)
TEL- IMT S37H&
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éJ IMT 3Ll Vision: Probe-card Laser In-line Cleaner (PLI) imMT

Multi test prober& Probe-card®| Inline 20X ME 2= 74

_» Prober ZHH| YOI M 2[0|H ME 7|58 7, CHREHY Zta, MALY Z7}

3wt

PGIE AP

Single Prober Groqtp Prober

_ =0 et 24
TEL -IMT 3522 PLI 74 2t= TZ2HIE MH 7|5 L%

> &t HE Holding XHH| C}2 EfQIo| CHZ 2HA
> 0|RE? ROI Issue MARM SEAF JLE A|2F S0}

- 1 Prober to 1 Cleaner
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QJ IMT 304 Vision:

i

Wafer Manufacturing

Sl 8t =& 0l M2l Position

EUV Mask Laser
SA2| FH|
+ WWC ZEH|

( 2

\;@

Packaging

(Electrical Die Sorting)

HBM & Wafer

Cleaner (Post Dicing)
+HBM Chip Stacking

Off-line PC Cleaner

+ PLI(In-line Cleaner)

Strictly Confidential

| E
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,, r
EDS
N

Metallization

Deposition & lon
Implantation )
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@ New Biz: Probe-card & Multi Layer Ceramic (MLC) imnT

€ [MTech+ : Probe Card & MLC (Multi-Layer-Ceramic) M| Z2| A}

——» Probe Card

»MLC

«  HBM £ Probe Card: (HA} E) MLC Qual E1F (FLHES Y, MA 374 7|
« LTCC(800 °C M=24Z), CHH| HTCC (1600 °C 124AZ) > 1M s

e 2 A4 MetY 7|2 =82 B > Chip o L3, Pin = 37t

« 12Q0KX| N2t Z|EHof| 72E~102t 7§ 2tE T3 (Via-Hole)

« HBM & MLC H|E S & 44t Capa 54

>

S

-|>+J

Xl

o 0
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0 | HTcc(mea M) MLC 7| = imT

HBM Z2EIIE

S5MICH HBM3E B3 QF
- Inner 47Layers

- Capture pad size 500um 6MICH HBMA 7
- Heater &Y X{& X|0] 7|2 | CH

soubrain

memsys
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Summary -

_Vision of iMT

371K =8 7|%& = HYtZAX| Pain Process ol &4

1/;/Lés,e_r =PIl .—?;EUV Mask Baking, Wafer Warpage Control

\
~4

) 28 f? cO, MiérojetTM - HBM Post Dicing, HBM Chip Stacking

3. Laser ‘-kCI'e‘aning - ‘Probe*card Laser Off-line + In-Line Cleaning

e
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