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AUVHPC #3h kSt HERATF L@ d B EE4F, TCBEER S
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Fluxless TCB i£#%, B %7 Fluxless TCB C./EZ BAT IR GKAFITE, H
%)~ 7 E I 46 #4T HBMde 48 X 304,

RAOBLSLEZLATE . RAABARK ALY, FE HBM 5 3D
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BT, AREFRRGEETE. TREERKS BLEH IR
#e, HARGEMALZ R, HB ¢9% 2% m AT A 28 EKTF TCB. &
113K % , HBM4e/5 vA % 3D Logic % & % & £.i% F K ¥4 4E3h D2W HB
&Y%, HBM F A ZRKER T 45, MEHEEEHAL
KEBRGRIFLEY K HB £ Sttt 55 %,

RSN METMETREEROGHRK, FEATFEAFTR
893X B A 0GR F BE LSS YE SN B, BAVIAS, D2W bk bt
A REPFEE., FAE. FMEREHESTERRET E50E
K, LR ENE—TIRERA R FBETENR AL E
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% #F TCBITH 304, ¥ KA HB -+ 640480 . KNIk A, ASMPT
F A4 A HBM TCB &K, +@ Fluxless TCB #= HB #£1#,
B &k agsa b Bk 4580, Besi £ db& 2 FC, TCB ## HB, &
LR P AT St m B EA Y, kIR AT HB 5%
Z 4432 4F: Hanmi N)VEE 452 HBM &P, 752 %57 HBM ¥ = 84%
##: K&S N %A4% Fluxless TCB I &84 513, A& KAiEAT
7 18]

R Al TS R RATIRE; A28k & X HA2E KPR 4] = f
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1. AL HEAR, BEORERIBT ALY

Al & RAfEZHF 4K Capex #F4: % HBM., et B8 At it R £
¥, At EtA R AN A LBREE . AR AT AR, RS
4449 Die attach/FC %) TCB/HB #4:A4K; B TCB & 4 #1484 A # 64
REERK, 7 HB Ut E KRG HERALRETN.

Capex WRFAF IR BHE KL T LG RFT—HLARAYH. £FEHE
EEF, AR ERMNAER T GIAR KT EZ—, MEE LI EIA
TG4 E) ¥ Smbt TR, FUT ARS8 449 ASP Fo b SR 238 2 4R
., RERESERETITEI A TER/ GMERNY &, KEKEZHE
HBM # 7] 497+ BAnF RI5K,

RAEMER REERTEEHETMEETRRGEEEANI—, ABHEE
THF, AR E T AL L b~44%, 2 ER Ke9iE& £ RAA
H, BAIMA Capex 6 /G X&ET, SmAdtd L AZRIET O
BIRFA, A X&) T GIAE LYk 53 dn, &4t a5 %4 TCB. HB &
& AR ERRFAES LG,

> = > > 5 NS . : 3 e N
Bl ZEFERIFHEEBZEAZMWER 2. BEHETHEXEETHHHNL
Bump Height (um)
7 40 15 10 \gol:\eding
e, Fil Chip ' Inspection, 13%
[Cu Micro-Bumps Dicing, Other
g 7500 Thcvmo:(ompvcss
z S BW Interconnect for
H Cu Pillar ! - computing and
3 | I Ve $5.2Bn
= 3000 ' Flip-Chip '
Reflow H Micropump an: oL
e g m/ { Thermo fompression 9 Attach
10001 = 27%
500 O OO
1no 80 40 20 1 BEOL Other
itch
1/0 Pitch (um) £ Plating ) Bonding
— 0% 1";;“39'"9 4%
. . o
Compute Power migration path fluxiess | Hybrid

FHR B Besi

FHER: Besi. iE: A% TCB 7 3 3dE.

BEARE 6 SRt Ak &R st, B ATk & LM% 5| KAt s, 1B
R & A DA 0948 42 4 (FC, Flip chip ). #/E424-(TCB ), Ak %4 HBM
PR HAE R R, RALEAIEE (HB) it ki K382,

4 Wik X5 0 S S B 3 of 25
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A3 REBAKELA
Wire Bond (1975) Flip Chip (1995) TCB Bonding (2012) HD Fan Out (2015) Hybrid Bonding (2018)

Heat compression force

. m
TS)
Cu  Dielectric
- - - (= moterkol
Hybrid bonding
(XTI & _—
° E o _—
3 3 ]
L ] L] ® : e
(XX TR Y ) L L Contact: Contact: Via RDL or Contact: Cu to

Density: 5-10/mmz  Contact: wire  Density: 25-400/mm? Solder ball/Cu pillar Density: 156-625/mmz Cupillar  Density: 500+ /mm?  Cupillar  Density: 10K-1MM/mm2 Cu (no solder)

Spacingl: 100-50pum 200-100pm 80-40um 100-30um 20-1um
Accuracy?: 20-10pm 10-5um 5-1pm 5-1pm 0.5-0.1pm
Energy/Bit: 10pJ/bit 0.5pJ/bit 0.1pJ/bit 0.5pJ/bit <.05pJ/bit
S EEIEE Organic/leadframe Organic/leadframe Organic /Silicon None None

Throughput: High High Low Medium Medium
Cost: Low Medium High Medium + High
Epoxy die bond Create solder bump/Cu pillar on die Create Cu pillars on die Create Cu pillars on die Create Cu bond pads
Key Flip chip placement TCB: place, melt solder & bond Place dies on fan out carrier Polish to atomic flat surface
Processes®: Mold Wafer mold Hybrid bond (room temp.)

] Underfill/mold Underfill/mold

' Contact Spacing. % Die Placement Accuracy. * Shading denotes Besi process. Densities typical for 8x8 mm die size

Ak B Besi

Create RDL layers Mold

AIRBLRETHRIFE XA TR RTHA HBM 9 F Ky K. # Global
Market Insights, 2025 “FA B4 A% & T HIAR-23 10 E4, & 2031 3538
K E~361CE4, £ 2035 £ K £~52 10 £ 4, 2026-2035 %+ CAGR~8.5%;
MAERFTFAE B A, AT E KA & ) ASMPT (18%). Besi (17% ). K&S
(15%). EVG (9%) #= SUSS (7%) &-it & 3E~66%49 T 354740 .

B 4: 2022-2035E 2B XETHAEL (BFE£4)

3,202.4
I il i I I I I I

2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035

® Wire Bonding Equipment @ Die Bonding Equipment @ Wafer Bonding Equipment @ Hybrid Bonding Equipment @ Others

F#k B Global Market Insight

B5: 2025 42454 ma T B B6: 2025 F4EL & T EEEE

BASMPT ®Besi ©K&S ®WEVG mSUSS mOthers

18%

34%

319%

17%
® Thermocompression Bonding @ Thermosonic / Ultrasonic Bonding @ Eutectic / Solder Bonding
@ Adhesive Bonding @ Fusion Bonding @ Anodic Bonding
@ Hybrid Bonding @ Others 7%
o 15%
FAHR B Global Market Insight FAHR B Global Market Insight, B Z/&3@E A7

B A 2269 2.5D/3D it 4, #ELS TCB &2 H £ 45 4% CoWoS.

T 4ol Wik I L5 69 S e B A 4 of 25
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Intel Foveros e f-1i¢ )" 7 49 HBM % . %k Intel Foveros Direct 3D. SolC <[
4% 3| vA K HBMS 54 2R A4S H K,

B7: k#HRNEFR (W4 CoWoS A1)

Hybrid Bonding Thermo-compression Bonding CoW Flip-chip and Fan-out
3DIC stacking < 9um pitch C2W chiplet stacking CoW flip-chip of logic & memory
HBM stacking = 16 High HBM stacking < 16 High High-density fan-out
Photonics 3D bridge attach Embedded bridge die attach

SolC - Hybrid

Bridge PO IVR Interposer Bridge

Package Substrate

Flip-chip CoS Interposer Attach Chiplet Molding
Advanced mass reflow flip- High precision optical oS bonding of large CoW encapsulation
chip attach > 40 um pitch component placement interposers up to 110 mm CoWoS molded underfill

Ak B Besi

B# HBM #|iF7%E TCB &&WEEA 5% 63 Hanmi. ASMPT #=
SEMES (=2 -F/,248) ) ¥, Hanmi ¥ SK i#H+ &R £ k45 HBM /A TCB
&4, ASMPT .83k 13 % £ HBM J BiTH#, & k3 HBM & P AT
JF HBM4 12H & /= ¢4 2 ik &. RE4E4S 5 @, Besi. ASMPT %/.23) 3
A—m ik, L9 Besi LRIFRASELEXELITE, ASMPT T 2025 F 7%
B PRk &b . A HBM s R 53 & EH AR, = 2. SKi&
At EFHEF HBM ) A FHEREA4E64EH F—X HBM AR K2,
12 B BT AR )~ B 69 BARF AR IR A& 75 5 AAD AT M

T 4ol Wi I L5 69 S e A 5 of 25
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AS8: ERMSSFEAY. K EFEA

2. REAES TCB: it R ) XA

REE AT AR E BRI RASKEIFE B0, HRERTAGHER
ARk TFIHE L LR, AFLRETASHES FHERNGTFLLH.
IR ZHPARELIE F S VA R AT FIIRA KR IL L, To— AR T R SR
BB R ABSLIRIBE B ik 64 e 4T F R, M4 R A I, W BAR R4S
TCB: [ 4 ubump pitch 3445 )y, 4% KIALE FIF T E @ e AL kAT &
gy, ADEMEAITRLETERFEM, AT X T, TCB @ilfiz
A Die AT GAFEA A, BT A ERE I TRAELS, EAKRAH HBM
Fadf o b E A T RS T E.

2.1. TCB: HBM ¥ ~IE3) TCB & &H#AN G E AL

#E4A(TCB)Z W Intel 7= ASMPT BRAFF &, £ 2014 FFANE=, ZR
FARBEARRGEH L, £ SEARZ A E T B %, HRE AT F 5%
NABME A G BEHRKEAT SR, RARTHBEH G FERFNERN
TEHEKIYL. TCB 5HE%E LS4 4ak, BEEZRABERSE: 1)@
HRE Y L/ TR, FIMRGGENE, 2) AR EiAR b S 4 4t
HATHAR R B RIE. 3) EEMNFEIEY, BDF AW EESH,
FARAMAE G P2, 4) BN T4 R R R A KT AR B 4 KT,
HATEARB A, 5) BREERE. EHREALBOEEHERIXE.
Et, TCB $64 X 18 MK B A ARSI R 3 E R T = A B ) Aoflsh, X
AEAF 4028 ST A A Sk . L& To ok SR ey A L 69 IF B R A T A

B 9: Intel ¢ Low thermal gradient TCB 3 A Al T &

Die
=TT m
Substrate

Substrate Wrap age

Chip Gap Variation

NCO

and reduced warpage

A RT3 R
" Foveros Direct
Singulated Hybridbonding
Die Wrap age die sort Y
Known good” die
and higher test yield
EMIB 120)(120 package ‘
Scalesto larger Provid page contro

Silicon/package
Thermal compression co-design

bonding

Die Tilt

KA K. Kulicke & Soffa, Semi analysis

FH IR Intel

£AVIAH, HBM £ TCB X &R LA ZMAEETRRZ—, HBM FiY
kAedp B EHRA LRI TCB #A&FRGHK. £HA, &T JEDEC
T HBM 8 5 FAT M, REGEEXEA R E 44 B HBM Hli69 4
A% 4. 2025 %, JEDEC %h2X% T HBM4 E5E 5 @mtg2R, RS
720 SRR TR, 12 BB 16 B A M S 69 HBM4 &840 £ 775 K,
VAR AR AR ASHAR T T 16 BHE, BEHGHRAEEIL
K. # Trend Force, & HBM #)i5 KB M AEZ K 6942 HA, JEDEC # EH
KX HBM 8 & 4], THAR 5 E 900 ok, XA A T LM A B
B A FHF, ZF T —K HBM /= & & s st A KAARA &, T2 481K
RA, HARFT Rond, s, HBM 495 4 = 56 E /215 20 & DRAM F 44,
A EHIRIT I HBM 8952305 K, W AEEHAFE 423 TCB R&6MF
K.

4 Wik XS 0 i S B 6 0f 25



D ERB@EIER FLRRAR
£44 57 &, TCB 44X 4 3 B i1 224 $hE ) ¢ £ F 54K SEMES.
#h48 SemiTech, H A#) %A Toray. #7)1 Shinkawa, vAZF ik ASMPT %
EZ2) A% EFFIRE HBMTCB #2640 3 LA RG89 3% &4 %,

ASMPT B #T4E %Ak #8488 E P, 26H1, ASMPT Bkt A3t ¥ Lk e
ik 30%, 25 44 TCB k48 IL R thig K 146%. &k ASMPT 54 4 %
# T R#IFH+HBM F Re938 K, 8] 2 8 B AREEA TCB 3% & 4 30%-
40%%9 T 30 ER .

F AR, ASMPT ) TCB %4 & C2S £ -F 44z, OSAT T £ 5438w,
26 4 7 A #3% OSAT J 49 50+4 C2STCB #T%; £ C2W 7 &, ASMPT &
#5 B F4K AOR 3K 6942 4mia] 35 TCB %4, £ 26Q1 £ 5| L3 E P ¢4
F AT, AR, ASMPT 4H#F HBM4-12Hi 49 TCB fék 5 £ #43% K
B FPIT¥, £ HBM4-16Hi &£ R & 7 &, AT 16Hi 698 BT TCB X4
PN S MK FL, Fluxless-TCB 4L NGATEM X,

2.2. Fluxless TCB: TCB %) £/~ pitch iF# 8 T2 H KB LK

AEKEE pitch #4945y, #HIE3) TCB X &M G RELHA | RENEF) #UE
424 (Fluxless TCB): 1% TCB & 2L A BIRH, T2/ THRAMY,
P IR A ST A2 PARKFIDIE ., 5% TCB idA2 T, SRS ATEA
BFF], WS EEE eSS F] 40pum VA TR, BRR AR T A ke R
F, MBRAAZLFRDINLRETH, FHRGKRPTESRTHE,
3k, B AT HBM #9484 E L AE% TCB %) LB IF 7] TCB ikt % £A T
BAART B Fiizk (o Besi &ML k) FhitFik, AHERIRET
HAT, M ARSI R TR BAL B BAF ik — 7 @ A4 L RAE, A
BT IR R E TR R E AL

B10: ABHFF TCB L FA

FAtrigger and reduction Thermo-Compression Bonding

Bondhead, 180 °C
Silicon chip Bondhead, 320 °C

Reduction
environment
established

Optionally
FA
environment

Silicon chip

for pre-clean
phase

canbe

Laminate substrate v Laminate substrate maintained
throughout

bond phase

Chuck, 180°C Chuck, 180 °C

Silicon chip |
final assembly

after bonding

Sy

Laminate substrate

Chuck, 180 °C

FAFR R Kulicke & Soffa

B AT A BRF MRS R & T2 H TEHEE N, 4o ASMPT C3RfFHE L
1B 4K P o) C2W AOR RBIRF) TCB %&3T#. M HBMde Fr¥5, Ahk)
BT 4a# B ABIRF HEEASE AR, 42 K&S B 77 %I Fluxless TCB %4
¥ 77, AR APTURA F & sy bt 4842 & £ G413, BRI EHE
—REBRE P AEELIFA A K E; ASMPT £ &% FTF—HK HBM
fluxless TCB 1% &-1iT ¥,

HAVHI, 2026-2027 4, Ak B BRI G1 R A G MUERES, FHK
HBMde 77 4132 Ao NHLBEIT 2. 3] 2028 4 A4, % pitch 49— %
I HEEHAIE IS, BRI ARAH AR, flux-less TCB T 4
28 FLERKRESER,

45l ik XX G 04 T 2K T of 25
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Fluxless TCB A/{ L45 & 4% TCB &) £.)> pitch TZLE#HH T ELAK, £
RAGMAGIEL: TCB WA ERLER, BRMARTZLWHRE HB, B/ F
ABAFe L EHRE K. £ HB H R T ERRGH K, Fluxless TCB A
A it HBM HE BB F £,



uuuuuuuuuuuuuuuuuuuuu

AR EAR

s ik E B0 S A

3. RAHA HB: KEBERAFALF G, D2W R Z G5
,}51:,_

T EENEINY, RARLSEENHLTE, RARRESESiESEY
BEAZ—, RABATEZLHNREFBIANEFEEZR, MBTRFX
HiZABAE G TCB F . RAMVIAA , Z VA% T B R A (cost per interconnect )
AR EITR, RAREILN TCB FRBRAM 1/10. HEEEBN 8 EZEH
16 21 £ 20 BB, TCB % &A1 ¢ ubump K F ZR#LHEK, mRsst
A%AE Cu-Cu AEHEA, EXAMEIEHT TRAEREXGRIME.

3.1 MMEREIRAZHTN, ROESREHLAKE

#A-44 (HB, Hybrid Bonding) TA L AR HFEHEH A&, RA4L
R AP0 F SRS IR, T ZIE R 1A 404 A AL - B Ay 09 AL
i, i’%’ffﬁ:{bi}t (Micro-bump ) #9348 BH%EH), i K I w3469 LK, AT
FERERSGT LERE ., WABRAKF O REE, L RA T —KRFF
GRS #ﬁk%%%ﬁ*

B11: KA pitch 894>, SCRRA BAGEERE

Pitch
100um 80um 60pm 40um  20um 10um Suym— 1pm
-
Hybrid

"~ AOR TCB™ < 1.0pm
Flux-TCB 2um

Mass Reflow S5um

Interconnect Density & Accuracy

Bump pitch @ 100um @ 55-36pm @ 55-25um @ <10um
Bump density @ 100/mm? @ 330 to 772/mm? @ 400 to 1600/mm? @ > 10K /mm?
Power @ 1.7 pJibit @ 0.5 pJibit @ 0.15 pJ/bit @ <0.05 pJ/bit

KAER: ASMPT

MRS RAGES: BRABRSWAARRRALY ., REKRSLTEMF
I EN 4 (JEDEC) K% HBM4 49 & E k4], Rb4ti-f HBM4 ¢94%
TR, Rit, A Ak HBM4 89 B3R A S, Bit 16 B8, 2b
;z/\#um LR AFARERMEA ., RABOUKRILET, 1) Zak
%ﬁ;*ﬂxiﬁ‘%ﬂkﬁ 2) R GHERBIGER; 3) BEAKKE, Ml 4&
%% BAR A, B AR &% HBM = ob ¥ A 2R A R4S R,
%QHMM%& 2K % % HBM = S 5 K R A8 K,

9 of 25
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B12: BobE o RINAR4R H b5

v LRI 1R
‘(Dlshing)’ H
C

Surface preparation (cleaning Fusion bonding of dielectric Annealing to form a strong
and plasma activation) and at room temperature covalent bond and metal
D2W or W2W alignment inter-diffusion

silicon WM Dielectric Cu

FH kIR SUSS

RSN RN ERRES. 4RI Besi, 5 TCB+ubump 7 LA}t
AT AR I AR BRI 15 45, BRI 1212, TREERAL
200 12, AEFUMEAEIRITAR 100 12, AECM LA BAZIRIT 4L AIE B F i 4)
L

BHARH_—FTAKT RSRESAARERANAL. 54 Z Z43E, BE
S 0-FT Ve HBM 3 & A PLIEK~30%, B4R, Y 4035 T S84 ) A e fa 8k
A FRIZAIEN., T FEANE AL £, 8 KA R0y 7T eGR4t
Foll A by fifL, IEH R E RAGIEHRARG T 4,

B 13: RAREWF ZBERAILA TCB FE4H 1/10
| Micro-bump C2W TCB | Performance Factor | Hybrid Bonding |

11X Interconnect Density 15X
1X Speed 11.9X
1X Bandwidth Density 191X
1X Energy Efficient Performance, EEP >100X
10X Cost per Interconnect* 1X

FHR R Besi

BA R RA R KA. BT SUSS €5 SHh a5 S R AL B
SET Corporation SA 2 F] A& #7 %! XBC300 Gen2 D2W/W2W &%, #ZiK&

BB N5 P A ILA e a4E4- 17 (W2W. D2W Collective #= D2W Sequential )
{i LERE|E—ZEFHTE.

it RAE A% Ef 2028 SR B, RALEE L HBM. CIS #=
NAND FA4T3R 4955 R eteikigk, ZHEA 5@, Intel LTFTEAEFA
WAL X AT Y, #AHiX Feynman f=3¥ R M5 % R it R A a4 4%
& SbIb, HAE) 16 B HBMde Tit JF 4418 H i A4 4, HBMS /& iRb4t

SHERIGZ RS, SAESH A K Ehn, KNTAH RS SR &0 T 4K
=0T A) £ 28-30 4. AR4E Besi TN, £ 2030 F RitRA4EASXEE T EM
4 1150-2200 & Z.14],

A4 10 of 25
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B 14 Ao Rs Rt SR B

2'500

High Case

2'000

Mid Case
1'500

Low Case

1'000

500

2023 2024 2025 2026 2027 2028 2029 2030

KAHEIE: Besi (June 2026)
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£2: W2W #= D2W sttb

SRS R R ME D2W

RAOBLOBAREFFABEHEZFEA W2W = D2W Hif.
W2W(Wafer-to-Wafer) 2 5 7£ 3 & 1S 42 ¥, TR0 FoJ& 30 F 4R 314 AR 3
BB, BRTAMIMRENL, £ KR E G; 22 T RELEFH 8
Fatgis B, FE54&; D2W (Die-to-Wafer) 2 38 T 51 69 F S 4k B4k b &8
Jh#y die, R)E3EE LRI wafer £, @ F D2W #6952 847098, &
B3, BRIMFTET, THREA—AWI, % & EEIK,

3.2. D2W vs W2W:

Ieaa R A, BE W2W 45 & £8, D2W 28 FRMER. W2W &
AABE R 3, CIS. 3DNAND % & 523 W2W #4957~ , D2W A kN &
Ji -F HBM #= 3D SolC % /= &893 &

&1 BRAEA WP
X5 41 ? 4 4E 1] SE LY
CIS w2w 2um= 1um =7~
3D NAND waw 2um= lum ¥ 7~
HBM W2W/D2W Sum— 3um HEF, HHES
DDR6 waw 2um=<1um AR R
T—KAHF waw 2um—=<1um oI
ZHGBEL K W2W/D2W 9um— 2um FE
IF R4 L wWaw 2um #y &P

AR IR 36Kr, FFRZhYM, EREBIZAFR

D2W/W2W FFp £ R A5t R/ KR % B B RANLEE: Wow 45%
SRR RAR, 2 E T P — A0 & é’ﬁﬂi"l%mg FETER, BART F
R 35 T 2%, W2W 4o KAAL N A 4 B 1§45 3 CIS #= 3D NAND
%‘14% I T T, e D2W RAAES T, $/\ SR AR E A E R

FARY), RGN A B AR £, B35 B FRBMBARAHLETEL
cﬁ‘zq% PERIGIRFEH Ay, ARAES I B kL, XA L W2W E AR
X, T & TiZ4Fe HBM.

IEHBB/ILEER £ # ES FTEER EX . ]
RiEHUTSE S ARk 2% A FCMOSE I & % f23D NAND ¥
SRR Bripgexs, B E80RST. SEFHYR, HEEEA
—— WAL, ROBEIRY 5u£T U OMEEARRSER G ZEMEXCISEMAHEFMCS: 3D HATEL. BaA
AL RS 1;,‘;\; j,ﬁ"’j Rbaii—%, Bmit NAND® 8 KL 4 Xtackng, FILAfifA EVGHiiz BSUSSE
i BT RAEREA A 20205 XA Ktackng”: MAKACBAT R
. % (CMOS f.4& 5 7 i B 7] 40k )
Ny SHRTEEARFIsE TSMCHSoIC-CoW (Chip on Wafer) ; /£
ALitd #2 HAT = y . —
collective| - 'ﬁ‘] J;;f; ! ’u’“fl‘ﬂi £ et g, FR ARSIk R SRR R E S 3BT
paw | M ,;H'LA RES 8, FSmAK. L4 HEMACIS. SRAM on Logic A feit
&h £ A AHPC. ¥ E Hanmi, # %
DIW A i L K ey die Besi. #f Aok
| (rOD) . xR N *." A RS FHEA (e ENRFEA) | AgMcU NPT Hﬁ *
sequentia i‘f A ETHARME L 2 BE AR CIS. SRAM on Logic. HBM # 3. 7 # Shibaura ¥
IDXW | & e dsdiiman, S o . IS, . HBMS ¥ 1.4 i
wadets, apnams A e
XK
FALRIR: SUSS, EHiEEBIESHL

4ol Bk B LS 6 T B 12 of 25
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3.3. D2W: HBM+Logic I83) D2W F¥ K

B A7 3D £#t#E F, HBM 5 Logic 3 E 128 D2W &4 X..

B 15: Collective D2W RA4E A4z

HPC (Logic)

SUBSTRATE

Advanced Logic Stacked DRAM - HBM
v Allows for multiple types of Chiplet integration v Complex Chiplet integration
i v On the fly binning . v Lowest cycle / queue times
Die2Wafer v Lowest cycle / queue times Die2Wafer ¥ High accuracy & Yield
¥ Highest accuracy & Yield x  Currently limited to >30u die thickness
x High cost (Complex process flow/architecture) % High cost (Carriers + Equipment)

Collective D2W | x Die shift propagation (D2W+W2W) Collective D2W | * Bte ‘sm;t p;:piga":n (D2\:V*W2W)
x Die to die thickness variation x Die to die thickness variation
% Limited to less complex packages

<

Ability to rework
Wafer 2 Wafer | x Limited to 2-4 stack Wafer 2 Wafer
x Non KGD process (yield)

x Non a viable flow

FH#R IR Applied Material
FL4k kA, D2W A Collective D2W #= Sequential D2W ## 7 X :

B 16: Collective D2W RA4EA-FAZ B 17: Sequential D2W RA&-4E 4 A2

FHRIR: SUSS FA kIR SUSS
3.3.1. HBM: HBMde/HBMS T 4% 838 &
HBM £ &%k D2W RARAEKAGBFH A EZ—. KNIAA, MELHEE
K939, HBM Bk, #h. Bk M6 £ 55K, 2027 449 HBM4e-16Hi
Fo2 |8 HBM (B cHBM) # 2 XA Ra4Es, it £ HBMS &Y,
HBM ¥ 7544 5% iR o4t A,

A 18: &K HBM #9425 &E X

TC / Adv MR D2W Hybrid

HBM1 4H
HBM2 4H & 8H
HBM2E 4H & 8H 4H & 8H
HBM3/3E 8H & 12H 8H
HBM4/4E Not likely Not likely 12H & 16H
To be enabled by fluxiess
2 20H

KA IR ASMPT

T 4ol Wik I L5 69 S e B E A 13 of 25
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GUOTAI HAITONG SECURITIES

AR EAR

B 19: HBM4e/HBMS5 ¥353h42 0% & R B 20: BEA4E4¢) HBM #[H4% TCB % HBM 1% 30%

4'000

3500

Unit Shipments (M)
- [ [
2 = 2
= = =

g
(=]

2024 2025 2026 2027 2028 2029

HBM Unit Shipment Forecast N

[Marmalized]
=

Stack thermal reditance

3'000

' [1] ) .

30% improvement with
) Higher pad density using
I =HBMS5 hybrid bonding
ar
. =HBM4/de
500 I [T I
o

HBM2/3/3e HCE HCE
PO.x2 PO x4
2030 201

FH KB Besi

B21. FHESH EXKA

%4k K. Besi, Samsung, 2026 IEEE ECTC

IRk A, & HBM R ERA K, sHRAESEENE RS ERFA.
H 3T HBM #93i55:47 )R A #IRAEA, FUIHA 2027 4042, HBMde RS 4269 %
#| & cHBM %9 base die (KR8 £ dt#|F269F 4 AL H ) 5 DRAM #9i%
FAHE ) D2W iRA4E A4 K, 2028-2029 4, HBMS5-20Hi & /4% K 4 7
+, FitE4 DRAM & K ¥R D2W FikdtiTib4t ik, B Al
HF KA TCB 5 HB A1 697 K., HB £ HBM 7 6975 £ it 44tk
#RI, B EEASEZS D2W RAEASA F X, VL EH A%k HBM
%) & 5 44 HBM4e F= HBMS 467,

3.3.2. iZ#: 3D V-Cache. 3D Logic. Chiplet

SoC

Split Die Chiplets and Hybrid Bonding

Opteron Server CPUs 1t Gen EPYC CPU (2017) 2nd Gen EPYC (2019) 3rd Gen EPYC (2022)

AMDZ1 O =
\,/

34 Gen Xeon CPU

intel ;”/

with Hybrid Bonding

<ANVIDIA.

& Apple

H100 GPU

M1 Max CPU

Sapphire Rapids CPU (2023) Clearwater Forest CPU w/ Hybrid Bonding
\‘%\ Xeon 6+
> \E — Launched
B100 GPU (2024)
‘-: " Feynman
_ 112 \ _ Announced

FEYNMAN

M1 Uitra CPU (2022)

M5 PRO
N gM5 | | M5 ISR
— — PRO MAX Launched

FH kR Besi

5l ik E X XS 6 ST S

RO EZRERCKRTAIER, B EEZFERRAN AMD: 1) 34
# 4R CPU 7 &, AMD A 5800X3D FF44 494 % Ryzen X3D % 71| AL 32 AR K
7 SolC ##., BF 3D V-Cache # R, ## £ CPU RA & 460 sk L5 sk
Who = REH. HAT AMD 89 K % 5 sn R 3 S AFE & T X3D #K,

Ak X3D HARALEY A FRHLEE T, 2) REZA CPU: B
AR 3D V-Cache # AR IR 5-22 5 CPU A & b )43 4%, % & Turrin % 7))
W32 BAAA D I EA RS SR X 25 R 5. 3) GPU: AMD #) MI

300 & 7] Al ik 3345 R A SolC 425 H RKayiZ 483 & &5 CoWoS-L /1~ &
ARLEA-,

R AMD %), 345X F—4X Feynman. 1§i& 3.5D XDSiP. 3% M5/M5 Max
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GUOTAI HAITONG SECURITIES

AR EAR

B 22: COUPE 33 7 14k

e

FHit B R A RS LSEK.
333 HXEik: CPO/KHERAE ReYZYEE

CPO ¥ KB FHE R A RASE KA R H¥ &, B AT Hyperscaler iE /£
FR B ik FAKA A SR F B LI R T K, ¥4 CPO %4, 4» COUPE,
FER B RAELSHAK, wFEABIA Spectrun-X = Quantum-X FF KA,
1438 69 Open Bailly CPO -+ 4 (4» Tomahawk ), R0 RFAFENEE (Lo
Coherent #= Marvell ) E /£ = LAV iE N CPO AR E K.

& Fad #yiRA44A COUPE EAKFI47 CPO 413K, RAEEAGMEEEEK.
W& Al £BMNT Fo+ 7 Fig i, 5440 ik 5T 3K A E 18T
HARFR, &AW COUPE 14 8hma4 6% 58 523 CPO WAL L4, 2
JE 0B AR A %) HBM 3 & 03 R4, sTutbsn A &, COUPE 7%
FHAR (Substrate ) BT LI 4 420 REA 10 /S0 REK; Hdt—F
& R E A2 P A~ E( interposer ), 1 LRI £ 10 43 R 2FE Fe 20 42 2E R E1K.,

CPO Anig 5%, FUTHHR Y R4St ZIEE. 4% Lightcounting, CPO
TG ANIR LG K, 2026-2030 5F i 5 EF CAGR~318%. M4 3#ARA.
LB F R P e Ak A, RAEASWIRINE KRG — SR,

B23: CPO ¥ ALK

Cu Wire COUPE on PCB

70

COUPE on Substrate  COUPE on Interposer 61

60

50

40

30

Units (M)

20

0.2

2026 2030

FHR R TSMC

E24: W2W L¥ 7442

Ak R Lightcounting CPO 2025
3.4. W2W: CIS/NAND 342 5 A K&

EABAHBEANAET, W2W F= D2W TEHHLARA., W2W 224 T
FiE TSV E LY, & FREE DS RIA Lk, BhfEREq, §&
i dh R 7K 2 B3k 38/ A2 R _EAR A FAE, bR g o & R sk A, @ D2W 2%
T hRutHE 0 AR, BOLIHFeE R (KGD) 5 i M4ka-.

Wafer A Particle clean
optional

'
J

Wafer B Particle clean
optional

Plasma activation — Surface hydration

P

Offset
feedback

Joining

Alignment W2W bonding Metrology Annealing
in atmosphere or IR overiay and void  single wafer or batch
under vacuum

Plasma activation  Surface hydration

FH IR SUSS

5l ik E X XS 6 ST S

ST
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GUOTAI HAITONG SECURITIE:

AR EAR

W2W H &7 32/ F NAND #= CIS 4. RSB AORFTRGEAHFTH
R ZEHRE CIS. FE T4 CIS & B+5 42, KRN ZEH
&A% EE-DRAM-ZH 938 &, CHORFBET, = BRTaHXitHGetE
AT, TAMKBEIR+—3, BRERS, AN =R aBARNEEE LS
W2W ZBk, HERG.

B/ 25: %M EHRE CIS(LHB)E Sony = E3# & CIS

(HE) st B 26: Sony B4 DRAM #) 3 E# & X CIS A& A
r i bz
i CHFHECMOSTUAR A AL FE A
HEMOSE R85 WHOMOSKR (82 Top layer
(EHHE) (EHHE) (Back-illuminated CMOS image S
Back-illuminated Pixel section Back-illuminated Pixel section sensor processing technology) S|
CMOS image sensor| RERE CMOS image sensor| -
(Conceptual diagram || (Conceptual diagram |
viewed from above) viewed from above) =
S DRAM hfa] 2
Layer suuc(ure\ c'n:;m Layer structureRT | Circuit section ( DR%&L&FFEH* )
id layer
AR (DRAM processing technology) St_orage Nadey
! { 7l AT
HECMOSYRIESE | HHONOSHRIESE |
(WERE (NERE i --Eihi}-"-- - - - - SRR R e S R
Back-iluminated Backluminated AR
CMOS image sensor CMOS image senso ORAM i
(Conceptual diagram | Circuit section (Conceptual diagram | Circuit section (Logic processing technology)
viewed from side) HRHR viewed fromside) L SESEA |

FAHR B Sony

FAHR B Sony

3D NAND 2 &k W2W RAE SR TZ—, [MA/E4% 3DNAND #)
BB R 5, 2RI — K AT J%%T@J/%éé’ﬂfi/"‘ k:iﬂk%’r B E 2

W2W iAst A, M /ANE) B3t NAND HEEMAR & % & NAND, 4o
KL Ghk Xtacklng =

B27: KiTAf# Xtacking #it4 B A BEE VIAs #
ATF A B RS

B 28: 4%/ CBADRAM 4£#+&

clEEE 2023

MEREL: RERSERL

AR IR KITAEE W

T 45 ) 3 E S

Z G TR

#FH#RE: Kioxia, IEEE

ERFEHEF, WoW L2/ F 8 TSV F L REN GRS, 4T
TSV #= 3D £t EHEF R, MEEME R EARME, TiAZ] 100um
VAT . ABIE B AF dh B AR B K, 2 5w A iR, 5% s 3s PF M A T K.
Fend—WE £, A F AR T RER e, A T AT & B 6 FOLE A,
W RGEE KA RS H A SH K., ARt RS RE I AN
2 SUSS. EVG. TEL %i&%8 7.,
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5o FiE E XX 0 S Ak

B29: WsHake-5 M T T A

DA TR B
)4 04 o 24

TR 76 R
|k
(1T

oY q°°°1°

FARR: AREF, (G fRis TEHAHTY

3.5.

RAGEAT 6 FIHF k.

AN FEEMEIE

RARASXEEMRGERNL. RANE, NE—HELSINEGE G
X#EHE (HVM) B—kF L&, £ D2W FE LB AYZTT, &
& A ELITHT XX T AR AR, A AMAT 5 Besi 3£ F & 49
Kinex 244, T4 BB ER T REF . F B FTIKERAB BT,
SUSS #9 XBC300 Gen2 D2W -F & 4L %47 SET # NEO HB It h #L5
SUSS & ek, FME AL, IH 5 E ERGREREM, KPR Y
T aa A ERFXERAENRENS, LERNILEZERIFTEE LM

PRI,

B 30: AMAT 5 Besi &4E#) Kinex 24 7% B

HYBRID BONDING

HYDRATION

HYBRID BONDING

SURFACE TREATMENTS
& METROLOGY

CHIPLET MANAGEMENT

FAHR B Applied Material & M

BAHE T LA WA RAG E R A& F R LML B4, THE

A F AP T A H AR B,

R4S (3 dh B A d o) P HR.

296

AL AR T B RE T, IR RIAE G e, FHAM I b
FAATEFE L L6 RR, GlAeFHIt (CMP) #9448 KR AT E 4
# BRI ZHAM, WA ESHEOAFEN S FRREF. K
PRATHAE AT ¥ e AR, S A b3 R &4 ST — iR
B AR ERGMME A4S,

REBRR, BAREQEAFTHERIBRE FAEGHRS], @ Die-to-Die
HgRreigd, MAHFAERGBIK, S h-F4e A& L0 D2W
X2 R LR . KRG R HAARA S W KA L O RRE4E

R4 17 of 25
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S AT A EA9HNE 3D Aik, #l4= Memory-on-Logic( # SRAM % %  HBM
1§ B33 & £ 4T 408 £ ) vAK Logic-on-Logic ( =B #4249+ FAZ
BH3EERK). EAF 3DIC BMFEFIABE L MIE B %R BRI, FIF A48
BB o ) & B 1K

T 4ol Wik I L5 69 S e B A A 18 of 25
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4 PeAiRA) BARE: S E TCB, ¥ KA HB 8+
&
4.1. ASMPT: TCB/ Fluxless TCB 42 f95 M & X

ASMPT ( ASM Pacific Technology ) A& T 1975 F, MZ#HARAE AT 2
ASMI ( ASM International )2 3] 72 I K 3 [X #9245 7 , 1980-1981 “F, ASMPT
I FICO ( RAUHEN3E]) ) Fof| RAER BALNE), BF LR FFK
HERGHEF. »a] T 1989 FA+ EARK LT (00522.HK), H A] &
5 F #

ANE) 5T BHFFRBEG R SMT BEFERRHELY. 1) FHKR
FFESH (SEMI) 4L S HALH) =50, MIREREEAAin i A, B3
X B E SR AENER LAY, A THET. F3K. hdfokdF
473k, ALSI. AMICRA . Nexx #2 AEI H FAZ F-G4R A8 5 7 % 430 04 — 31 4.
2) SMT k7 R4 AEKRE. A7 K. L) % L] BRI MBI T
£, QIR THZATFAX 8 ssd. £41s84) DEK 4= SIPLACE
=BG YRR R R RSB, BE T UARBRIARL. REER
T B E 6942 PAT A % (MES).

AE) EA 5 SMT #ATR % 5 £k, THABERRFHE. 268, 2%
B W%, H#3F SEMI 9389 Nexx 24T &, ARBELEREFFHRAR

26H1, 28 Bi 11381254, HEF 30%AH#ERTK. A5 Lt E
V45 22T TCBARZENA, BAEEFLRSMSEE., BAlA
A EAHHESHTAT T T, Book-to-Bill ratio /£ 26 “FHeig = H, 26H1 #F
WITH 1631054 (3RL+68.1%, Flb+85.1%); E ¥ SEMI L 43T % & 3R
F+56.9%, F)H+81.9%. 23] 26H1 %3 Book-to-Bill ratio~1.43, 3 & 2021
FUAR R G,

B 31: ASMPT 26 % Book-to-Bill Ratio 432 1.43 £ 4

mmmm Booking (mn USS) s Revenue (mn US$) Book-toBill Ratio

1000 1 r 160%

900 A

r 100%

1.43 1.43

F140%
800 A

k1208
700 A

1.10 0.99

600 A o
500 1 - 80%
400 A | g
300 A

Fa0%
200 1
100 Foaon

0 ]
260

0.98
250 2502 2503 2504 2601

KRR ASMPT 25Q1-26Q2 M4k, E & i&idiE AR,

TCB L 47 &, 283873 28 4K TCB TAM Hi& 16 10 £4, A §) ik
BB AR EA 35%-40%H T HHH: 1) C2S F &, o5 iTEH L RFRE),
FERH TAANARTEE P TS OSAT AR ELITEEZR. 26
#7 R, 28 XM OSAT J” k1348 50 4 C2S TCB X &#7iT#; 2) C2W F
&, 26Q2 FFKRITHE, FRATA2@AFE (ultrafina-pitch ) TCB %%,
M—RAIRARE IDM | RAFIEITE; 3) AF &, NS S RF T
iTH, FF xR AMAE N B AT RIAEL

T 4ol Wi I LZJE 69 S e B E A 19 of 25
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REE QRS EELEF @, 5] 26Q2 27T R AL BAR F£ 5 &L 578
W) b3 K it = 4%, TRt 26H2 Hak ek, £ CPO 7 @A A& oY ff ik
FEMAL, TR A 28] A&

B32: ASMPT E&REBM SF ks £

Pluggable Optical Transceiver Co-Packaged Optics (CPO)

Optical Module
Fibre Attach Unit (FAU)

Inlnrpoanr

L:lm\ﬂile :ubﬂrare

Placement
Precision

Placement
Precision

Bonding Step ASMPT Equipment

Bonding Step ASMPT Equipment

ComponontAtach  PlacementSoutons H1owmoszem @ econpic  SEVIRRIE EEEONT400mm 0 s2um
RocoivorAtiacn  Praionicsaunons  t2miozam @ e e efow Soluions #5um
® 5ubm§:.i1':;::amm, SEMI AMICRA Solutions £3um Moy and . SEMIAMICRA Solutions  £500nm to +1ym
Electrical & Optic SEMI Photonics Solutions £5um to £15um

Accessories

FA IR ASMPT 26Q2 MR

ASMPT FERAELF & CBRAAHRHITH. /{ 4;/ LAAE A ARG Besi A

oy £¥E, 2HEF -4 HB %“iﬁﬂi s BT I E G a2 b
F& A EA A UPH ¥, BAC ‘51%:3#4%%‘%%@? Y BNAF = N
KR B AT RIIEE,

4.2. Besi: HB P&t h35i%, KL L 5RM

Besi ABRES. REELFRSELSFABHEETES RK. BIES

@, JEE??&‘F—*K 2.5D CoWoS B ¥ #4255 %, FH¥ FC Fa TCB
HFARIEEZ) CoPoS F; sbéh, Besi EAFR Evo Z&t s, UBRZEAER
BAZ WK BeFe CPO 8 T 030 BN IFF) TCB K &7 @ , i-ﬁ-J\ﬁ]EHBM\
CoWoS #= CPO M ¥ ; bbbk & 7@, it 26 43k 445 /Z 50 nm
8y IR AR A

B33: 2.5D & 5a94EaF R

HBM - Hybrid HBM - TCB

—
CPO

(- HybridBond WM ~ T T T T gt Tttt -
Photonic IC Eie Interposer Bridge

SolC - Hybrid Bonding

GPU CPU

Package Substrate

FH R B Besi

T 4ol Wi I L5 69 S T S B A A 20 of 25
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B 34: Besi & 7&K

Hybrid Bonding CoW Flip-chip & Bridge Fluxless TCB

=g || eemeara— W/

¥ : w0 ' < )
N N L = o~
N R L -
Wil . —‘I{I«: ) || AR "

8800 CHAMEQ U'traPlus AC 8800 CHAMEQ fLex 9800 TC Next 8800 Quantum AdvX 2200 evo
FHR B Besi

Besi #) Fluxless TCB #= HB 1% & E 4 £ % % P XA . Besi #) TC Next %
5] =%, BETOHEFAME. ZHE, CPO F4t 5 REF; RAELEER
FPREEKE2 R (BRE26Q2), TERAEH BEF. MRTLHIEL
5% %, Besi )RS IRE AL SN AGARIAE . E509 7%, FEK
WA (4% TCB 1K 30% ).

B 35: Besi 89T £ 3R 4 B 36: Besi 89 RA4EA K&K P B RH;
mlLogic mMemory @Photonics OR&D
350 - Revenue & Orders #
300 -
ORevenue  MOrders 250 210 -
250 - é
2 15 466 185 2
148 =
£ 150 - 128 133 g
E x 10
w100 -
50 |
" = I
Q2-25 Q3-25 Q4-25 Q1-26 0
2021 2022 2023 2024 2025 2026*
KAtk B Besi TR Besi. E: 3BT 26Q2.
B37: 2.5D kit 4 Besi PR S A EMNL
Next Generation Accelerator Package Structure
Each Module contains: . .. . . .
= 8x Hybrid bonds (SolC) Besi’s 2.5D participation is expanding
16x Flip-chip bonds (2x 3DIC, 12x HBM, 2x 10) with new platform introductions
15x Bridge Die placements
= 1x Large Die Flip-Chip bonds (0S) 8800 CHAMEO HB

5.5x reticle package

—e 3DIC (Top Die) | Hybrid Bonding
e 3DIC (Bottom Die) | NEW 8800 Chameo " NEW 8300 TC | Next
i P —
e HBM Modules | [ . - -
Flip-chip, TCB & -r_ I"FIIII
’ j_ - ’ ™
Bridge Die Attach i - ] — e mb—
— |0 Chiplets and Dummy Dies | ' ¥ H N -2 i e =
L kS : "
—e Local Silicon Bridges | 2200 evo
— Interposer (CoW Module) | Large Die Interposer Attach =T H i
 —

FAFR R Besi
ZEEEZEIDIWRARLSESAETLK, Besi AT BHEH. B2
L  BESI A8 ZA4E kM, SFEI445] 3 50 & D2W RA4E A, Xk
HEMI B2 E A FERR PS5 L) 695 74&K L. =24 FF.2 3 SEMES

W 4ol )ik 52 0 S B3R S 21 0f 25
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AR EAR

B38: K&S #% A= dusst
\

AILE| T A8 A AR D2W RAEAMGITE, It AL PFRRZ
RRERAEASZT A TR, I, Z 29 F o ad BhshieF FIRE AL
RSN, B FFIRT 26 4 2 A TR T H =K D2W b4t
A-#L“SHB2 Nano”#) A4 .

43. K&S: #5205, EAA T HH0EEH#R

Kulicke & Soffa ( & /4. F 34K, KLIC.O) T 1951 %, 1971 4F
AR S BT, RAKRFFRITERRGATH, BHAE. HHE. T L,
Ak 51815 B KAZSATIR, HFEiEsh LB fekIt.

K&S 24 % tiedd ik & &, B4 FC. TCB. Fluxless TCB % % #h4#
SRR RS, B AT R AR RO R, B B A A R AR

108

N
KATALYST
~—

Industry’s highest accuracy

104 | & speed for FC applications

Dual-gantry with 2x6 nozzles
up to 15°000uph

103

I/0 Density [I/Os / mm?]

161
200 100

3

Inert bonding environment & large die capability.
Flux-less oxide reduction bonding with formic acid

APTURA APTURA
M N\PAMY

Chip-to-Substrate (C2S) &
Chip-to-Wafer (C2W) solution for
TC-CUF/NCP/NCF

- - \ g .
.l et R e
! llm,; ’

NAPTURA

[um]
70 50 40 30 20 10 5 31 /0 Pitch
30 XY
2 1.5 1 0.8 0.5 0.2 0.05 ’pjacemel
—rf\Ccurac!

FH R R K&S

K&S £ 2% 7 % § OSAT /., APAMAPLUS % 74 TCB 3244 g sh1LME
RFE., BRI A IHF C2S F2 C2W 4 TCB L%, +4» TC-NCF.
TC-NCP #= TC-CUF. % % 3| & 223 MR L) £ 4|33 & 31K (PoP) B4+
B BL S K,

K&S 2 &% L RIEER 4 Cu-Cu TCB &% & F kibtg ) H2—, Hhit
HERBT —FEARAGHEHBB AL RIS, E4E% TCBX& L,
J B AR BIRA], Bt 4R S4R6) A4k 54, £ APTURA #
Fluxless TCB %%, Z#FdhBE. EMR 75 ZE 310mm @ARE LA, 12 L m A L
FB I MRSE BEE) AR TCB F4. RN, ZF645RT RASETF
¥ 8% # & 49 Fluxless TCB #9475 £,

K&S ¥ Fluxless Cu-Cu TCB E R Z /5 A RAESHBRFE, Ut
Besi /) ARSI EME, 2L 5 RE4ELEEAH —Z £3E.
RABRAFEITANZ N6 54, (2R EWE . FAEALSIHM R
H EE:
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#3: Cu-CuTCB 5 HB A& o s @A E—F 36

Cu-Cu TCB P

Front-endi® 4 £ & 4, #£ 4L &,

HOSAT K AR AR, §T3
& Bl Class 1035 4 F 7 i)

=

=

A dYback-endiE 4 F & A, HOSAT
AT, T & aF) Hclass 10075 4 £ 2 ]

TEERE SR HMTCBL £ 8 4 & £ PR A4

AT AR, B4R THS

I IAWNCELZ4EEE, REHMTIK BesiTS/F, EHAEIERAM
A A b b

TCBAT & #CoO T4k T 5 7 4 7

A, F oMAE EAAE, Einat Rk A

&, RFRsas

FH KR K&S, BEREFEBIEFFR

WA AR ACoO A HaH IER &,
AT S AR AES

4.4. Hanmi: HBM 3 3¥&& Kk, REZHAT Al 2234 HBM
¥~

Hanmi 2 3) i 2T 1980 47, HiE b33 E AR KX &AL 4%, B 2T
KRl B3R AR, 4R, AW, A e EEE. 2026 4,
Hanmi 264236 E % 2 TCB 484 T A, 4338 b3 RUEAE A 094 5 1

1.

A F HBM # TCB %& ¥, Hanmi &) T HH%AH F —. Hanmi ¢ 20K+
~60%-70%:% B T TCB i%&. A A%k TCB % HB 4%, Hanmi &£ X 7
3 HB 89 AL, 228 &F A AT 1000 12350, A -F HB &0 L 4
A& Fik e 329% . Hanmi 71X F 26H2 @i sk, 5 L £ B A -F2 8], EXit
ANEETY.

B 2017 fvAk, Hanmi A SK # A/ +"E—& TCB X&HBLAH, @B
ASMPT &3 &3 45T%. & -F 2024 4k Hanmi &5 Hanwha 44 % #4124
2%y, FH Hanmi $9iX& AT SRR L322 F4h, ASMPT 4 3% 4F SK
) H3R 5T 2024 4 10 A, ASMPT #4F SK % /) 4+ £ TCB %
&iT¥, BT HBM3e-12Hi ~4&; 2025 4 11 A, SK & /4% ASMPT
T 7 & TCB %%, AT HBM4 694 7=,

M A4, Hanmi 42 £ %6 TCB A& EZHH . 2025 5 Hanmi &
Zit® £ 50 6 TCB %4, F A, # THEELEC ki, & F £ 8 HBM
KA TC-NCF TZxE&EERES, HIiTHE&EEMI SK S 30%-
40%.
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5. W4R =

51. Al F#%E K RATHR IS

IR NY T HEARBT Al £ A SR A HBM 69F RIBEL, & Al K42
R LAE A . LR RIEE, REAFAERGERATH, $HE
J” T BAR KA AL B, Capex, F#m4Ea ik &60E KA b5k £ .

5.2. S & I KIRAF = ALY RS

B AT SRR T AN R B 6 Lk &on b Ab, AR AR A At
¥, Bk AN BRI, FRALTREFEGRE AR — T
¥, ¥¥hlsgiies A,

5.3. HBM R A RA4E A0 £ 3L 5 R

JEDEC ¥ % K#C5% HBM 9 & EAT A, % HBMS 898 EATEM 775 KL
E~1000 SR, RAIEEHEA KKK, & HBM ) & B AREL
ANAAE R FikAEHRR HB 69 R AR, THRAFERSEST Felkst
X2,

5.4. BABREGHBE,T RS

RAERBRE, RAERLE, 122438, & CPO. AXAMERAFRIR
B, VAR HBM #4074, 4o = £ ¢ Heat Path Block #= SK i#% /-
iE b 69 iHBM S AR AF L, ZaFEEN, THRLSFH HB X&9F
R EIER, Btk & kg E.
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A8 A b BHER AR MIEF BRI L 45T

AV E R

Ve BA b B EA LA T R AR B P A RAT L 69 F b AT RE ), ARIEIRE PT R A 69538k  AMEE, oM E
HATHEEORLIEM, AR FWOEAMEIE THEZGHENE, HREE. ENFNE, SRRTETE ZFHRERY
vy, sk B A,

KT EH
AR E R BAE SO R 8] (AT AR A8 BAVE P AR . A8 R B ER AN B AIRE AL h A3 #)
LREP . FBAEEAKFREFTHRE LT LA, FHRARBE &ML, MARM R .

AR 12 &R R T AT A, ANE) 2 iZ 52 S0 RN . AN RT £ RMEETIRIE, KBS TR TH. TUAR
MR B AN B) T LA AIRE S B a9 FIbT, AIREPTI80EA RILTAT G 9. BRI MAT A T ok, TERIN K HAE A
A Gt R IURIE, AR, ANETEE S AREFFRTH. ELAENR—EKGIRE ., AN 8 TMRERIRE PTA15 847455
ERIORE. B, AN AIREFTAEETERL B B4 BN TARES, BAH R L G4TREA R 3 ISR,

AARAE P THERR RIS TRAEEANFNEP . THMRE P AAEWRBL. EAEMELT, ARE T 615 ERATREHEILY
THBIPETAGER AR, RAETHALT, And). And {TRA KRBT ARBRLH — KA, FEETH 5 FRIOK
B, TR A B AIRE T 49T 557 5| B TR R RAEFT IO AE. R F0E &, JLBsBOh e TR TR R S A
8] ANE) T AH RFEAM K.

ANE) A A BT B3G5 B M — AR S MR T RARIAMZ T 6942 &7zh, Bk, BAFRESE, EFEFTHHFL
T, ARG BEFT B X BN T LR HH 1B IR 5] 090 8) P R AT B R F BATIE SRR L F), A7 e A X sk 8] 324t
REFIRPELTARAT. MSIR P RE 2w T A RIRS. EREFTHELT, ANE) R T a3t A IRE PTiR 3] 693
HEE,

TGN, HRE R, BRH REFRREEAE BT IR E—AF AT, TOLIAHARETURK A T 8. £
REIEFA, BB ER, B FLdF kAT E@FERAR.

IR RRBAL A ANE) TR, REZBEIFT, EATHMFANATFUARTE XEB0R . A4 KRR A . wiefFAN ) B &#AT
LA FIEM, FEAFGREARNGA, FHERELA “BRERIZASRT”, LRE AREFATEARRENII A, BT
574,

FARNE) S FAu M) (AT RAR ) RERIRE, M d iz AR § h A EATA R . B IR R AR ARIRE R
# R B ATER R AR RIR G Rk 15 & Rk i 5 AIRE P RAMIESR . AIRE AR 8] @i MM B P R
B, ANE] L ANE) BT RA KRB TR A ZAM ZE P B AR RIS RARE P BN B 7| AL AT AR R R AAEAT T AE,

TR LA

PP #.EA
B ED LB AT A Wi XTI IR 300 4540048 10%A £
FFARBN A L B RAAT LR, : ‘ - :

EHEEH HAT PR 300 FEEKRIEATF 5% ~ 10% 18]
RS R A G 6 12 A 69T 59 Z A H mepars  TH AARE P IR 300 45 BCHKAE AT -5% ~ 5%
A, BELH BB 1240 MEgAE) ) — - — -
B (SATILE40) 8 ek taAast B 2H4d A ABXF P IR 300 4840 F 2% 5% A £
PR 300 $5 Rk ERNE A A . A FASRART 9 RIL A ra AL

TR

BA 7 L&
e 9 5% F PR 300 354
PRI g et ki3 HE KL PR 300 #4045

B PR35 T PR 300 #54
E &8 E SR T
Wik EAETEZHR T LHE 888 5 Wi 200011 W, 1E (021) 38676666
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