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[[ Bt | e FenEk: AlRhEa, K2, 4HEEERER

o AIKBRAFLIFE, FRBEARBRE SRR 0, B2 HFRLREE R H ) 69 F KA L RRRI, BATERMAAL «ﬂfi&
& %) Y] £ 896GB200:%: i, AR THAF]. IR BELRAT matkRE KRG HN T, LERMIEINASICE R 95 K. J& 443
TS H A R ET AL 2 AL A A B

o FEHGAMFLIRE, RIERAEM T AR KRR, REZ NG GTERRE— TR, SHBMEF K EF

>, B 2
KEARAEIE Jm
k4 3B : .
@ kNS RS @ AISHHBME B i B =5 T AL
NVIDIA Al - One Architecture | Train and Deploy Everywhere
Fram TWO‘YLar Ryt P A10040GB  A100 80GB A1IJU GPng
N to _ H100PCle  H100SXM  H100NVL  H100S SXM"
One-Year Rhythm | Training & Inference | x86 & Arm | Hyperscale & Enterprise PCle PCle _____SXM SXM :

Capacity (GB) 40 80 AT 40 80 80 80 1922 1201144

HBM Version 2 ELRN AN 2 2E pl3 3 3 3

Stacks 5 509 |3 5 5 5 5 12 5/6

2021 2023 2024 2025
Layers 4/8+1 BH\, == i1 8+ 8+1 8+ 8+1 1241
" Speed (GTs) 243 302 N’ 243 319 3.19 523 5.08 5.60
GH200NVL  GB20ONVL  GX200NVL ArmTi & Infi i T
: : ) B Bandwidth (GBIs) 1555 | 19357 555 2,039 2,039 3,350 7800 | 35844301
GH?OO GB200 GX?OO Arm Inference Other Accelerator HEM Usage
A0 —— HI00 — H200 —— BIOO —— X100  X86 Training & Inference oogle TPUvdi Google TPUv4 Jage 03 AMDMI250X  AMD MI300A  AMD MI300

L408 eﬁo X40 X86 Enterprise & Inference Capacity (GB) 8 32 16 84 128 128 0 192 32

HBM Version 2 2 %k 3 2E 1 (N 3 E

Quantum 400G - 800G - 16006 InfiniBand Al Infrastructure Stacks 2 4 2 46 8 B N 8 2

Layers 4+1 8+1 4+1 8+1 8+1 BN e A2+ 4+1

v e e e Speed (GTs) 2.29 234 3.20 5.2 3.20 520 e’ 560 3.20

Spectn : ettt e | Banchin c85) 585 1,200 819 26623993 3277 5,328CMIT TV 734 819

< 1. Some specs are unknown
2. 4GB reserved

Kk KB : Semianalysis. FZiEKF 5T
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o AIHEKEBANFH, PCHFELE, FRERIAMX TS, AR LPARTEBINROEFEF T LIAHOELSR, —F @, ALFEY
FINETRABK—BHGEFER;, 7—Td@, REARRGIFGELAEHR, LRI EILOAEEFRATR, LARKFEA
NPUR & tb a3,

o 2023 vhk, WH LML A AAIPCAAIFHA LS K. 20245 ¥ 5, £ 254 BAPC) B4 % AAMAIPCAFHL = &, EIIFH
WFHT AR, A FPRECERH TG ZFIAPC, HAEHMRKERK; Wi, BEFREHNFLLA THXH R, WBEETHIE N
A, FAER FLaAEE 5E K,

Q@ iz HHBELIBNELHREREY @ AIPCT %5 % £ BASPHM

Worldwide Desktop+Notebook Forecast by NPU
100% $900

20% B $890
$880
$870
$860
$850
$840
$830

BO%
2024 2025 2026 2027 2028

70%
EiE%EE X Elite, NPU &7 45 TOPS AMD %t Al 300, NPU &3 50 TOPS 60%
S0%
40%
30%
20%
10%

0%

Share

Lunar Lake

 None  mm NPLU: 1<40 TOPS NPU: 40+ TOPS e ASP

B4R Lunar Lake, NPU &7 48 TOPS Source: IDC 2024
FA R : IDC. F4iE KA 5T
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 IDCHHt B20245F 42, #—RAIFAH K@K, Mit2024F + BT %37 — KA FHLd 2 H37007 &, 20274FH 41, 5106 AT —K
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@ 20245 2 FHAIFAE R BTN (L) @® FAAIFMEFERN (1L3)
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o ABELEFIRA, 2024F K EFAAL, FIICRAATIRE, B SRERYHRC LT L, —F @, HATeE KB4 F KR A 82%
A, PTG AL RIS 5@, NAKOT AT AL S 7 @t ERTRRAAAP R H£R, LP=2HitA£E

fe L E RN 32K 6G & &, & HAF 2025,

© ARH LR, BT AR, ARFETALHRENARRAZLT o SC-IQMM, 7 7+2024F & s EARF FARTT A Lk FT T 1%
2%, & T Atk EAA%Z S, KT A= IDMT B 5 AT % %fe %,

Q@ L3 FHABAR AL R
P EE A EEENEE

50% - -
40% | .
30% .

=

-20%
-30%
-40% L :

20% l I

" i A |
0% .A.-J.IJIJ.-J.-

0% 0/12°0212 04112 061208127012 12112 14/12 16112 18M2 2012 221

KHEB: iFind. SUMCO. -F42if X4 % T

120%
100%
80%

- 60%

40%
20%
0%
-20%
-40%
-60%

@ L E=AT R

(K wafers/month)
12,000
=== Green Field * CAGR(2022-2026)
Brown Field
E=—"SUMCO Capacity Expansion
10,000 - =1 Other Capacity Expansion
== Existing Global Capacity
e\ ctual Shipment
- Demand Forecast (as of 1Q '24)
8,000 + = = = Demand Forecast based on PPP-GDP
2009.3.6 2017.88
llation of 300mm Announcemen
6.0 2008.3.7 2008/2H capacity expansion t +110k/month ’
»Y] Announcement || Financial
1,660k/month crisis e
2007.2.23 4 i =]
Announcement .
1,400k/month

2,000 A

2006 2007 2008 2009 20102011 20122013 2014 20152016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026

Demand 100% 98% 84% 62% 72% 80% 84% 83% 97% 95% 95% 100% 100% 89% 91% 95% 99% 83% 82% 92% 101%

/ Supply
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> EFREBRICH, MM E N L. ARIBEWSTSKIZ, 201555 F 4, WA LRE FRYE R L EAE = R0 £ Kk fob B & & 440
BNFET A M4 5 AR AR E 2R TR — &k, B TR Bl SR A B e E 24547, 2024530, 42kFF
A ERNR RO LEE K H15. 2%, ZI EHA4%, T LY ATEFAR BN IRT A& B JR3R, 2024H1 257 /2 37 —%# Lk,

Q@ L ESIHRBEFERRIL vs AR RHM AT B E R Q@ SEHNUALARL vs 2RETRBERAY AR
100% - — SIS RETNEERLE —— AR=FEWEITEERL 0% - . AR £ REER BEETEEE 2 B EH
’ e LS HER AT ARE

80% L 40% |
30%
60%
20% r

40% 10% |

20% | 0% — ;
= m 0 M) 1 0 = P M
G o S o N [ Bl 7 IS B
o0 B O O W = 2 0@ 00 @ =
-10% == = a8 = o T o= A e s T,
SRS SEES TSI N SRS SIS IS RN
0% b oM O OO0 oMo O oM OO O O
0 L oo =2 2 3 520 =~ RO RN RN R
P I R e =" e = T -G AR
-20% T I -1 o
-20%
-30% *~

AR = KM 8] A KA 8 F ol A e AT

TR B Wind, F24E 5 F 507



[4 £t % | Sstbg A F, #F2025%4 4 250%

> “BERRK”, MERRERIZHFZGR L Ldt, TR KZREREIHGRE T E Kdsk:
> BARIFBIESN: 2015F04)5, EmERAALE R EHFNTHAMAL, 7nm. S5nm. 3nmF A2 Z#H EHEE T, EH S AL S A 2nmE)
AELTLRIATH, ERERFNAE T COIENWIERTHMIE, ERERITLRHEN “BERIFKR

> MAMRIESN: BRIEBRFRH FEERNS]IBSHAEHIED T, A2mizE 6 T L4048, HF— K5 A X B 6938 K £ 3HA8:350% 7nmI 7.
FAZ G B R ALY AL EL, S5nml] £ 5 HFLE. 5L ET. MERTFAME, FRHAARKINES ZATE S RAFIIE, B key
R X EAE G,

> ARETIPTAM A8, 2 At EAE RE KN T G T G S KF 4380, Mi+20255F & 231 & 37 69t & 542 i350%,

@ AR ITGETHRALH @ 20202030 53 5 kit HE RN
$580M
$542.2M
= Validation 100%
— Prototype
$435M
80%
i p
§. = Software g 60%
5 2200M $297.8M H,'
-
g = 40%
— Physical >
$174.4M 30%
$145M
8'0&3“ =~ Verfcation
$51.3M 870“ 096
e $37.7M - — Archtecture 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030
o B B - P Qumtcanon
65nm 200 280m 160m = e W AP Platform  ® Traditional Packaging

KRR Yole, TIP, P54k FKAF 7P
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> AHFARBARERFZARESHAELZEARTHGHERNT, BLHERIEFRZARIE, BeFRERE MR ZHFL, HL
Ko B3 B RE L KA, SRR E K, ReT KRR B R A

> 3 EH KRS, kuk3tE —& T HED. 2.5D/3D. FO. WLCSP. SiP. Flip—Chip%, #RiEYoleFAM|, %]2028F A3k it3tE T HA
BT7861L £ 7T, i#&bbﬁké@%ﬂip—cmp, 3ok 22.5D/3D, %44:2022—2028£FGAGR%10%0

> EFimdtE AN, T #AHBM/3D/Co-EMIB/Si Bridges, ##EYolefM, £]|20285F 7 %A% s K 892 3DNAND, #£467.81C% T, 2022-
20284-CAGR%945%,

@ 202220285 oL HHE T HALFAMN 0 2022-2028F 2 3K F 3% 3R & L HUA

2022 - 2028 HIGH-END PERFORMANCE PACKAGING MARKET SIZE

Advanced Packaging Market Revenue ($B) Split by technology

$80.0 B $78.6B

® UHDFO @® 3DNAND ® 3D SoC
® HBM @® Co-EMIB @ Mold Interposer $24M S - 2028

$60.0 B @ YO L E ® 3DS ® siBridge ,,._,\CAGP"UR. 78%,‘
Intelligence $72M 7
- CACKH o -

@ Foveros @ SiInterposer
s5008B
544 3B

FrooBe

I0% C. $193M
CAGR .25 135!

uFO

WLCSP 2022 $324M ':
53008 msie .- 2 s $2 21B CAGR;.26 31%
. - %% uFlip-Chip ey
10 som, . \
52008 $10M @
I
008 o . '
i CAGR0205078 A
$008 $25M +40% R ol AR 0%
2022 2023 2024 2025 2026 2027 2028 -
$52M $’64M NTDITZ ; e Do SO, R SRt

T KB Yole, T2 FaF 5007



[4 # K4 A& | misl A6t K¥ &, TSV/BUMP/RDLY & 4 fa 4t

> #H—F @My AR ENRBERRAT L, TRIEN XA KRR QAT E,
—ZTSV Diameter. |/0 Pitch. RDL-LS#y#% & 5

— AR LK A &

> ARAEYoleit, B AT—Ax L3313 Bump 1/0 Pitchk £ #£50umi %, 3D Stack Pitch%)10um4A
FHE ZTSV Diameter W2W (Wafer to Wafer) #£9791.52um,
Z0. 5um; Wafer Thickness W2W£515-20um, i +1+265F = = £10um.

Q® LR BmHBEHR

Advanced Packaging Technology Roadmap

@ YOLE 2021 2023 2025 2027 2029 _— waw
oV
JPitch ciEl . 3D Diameter
Chip 2 Stack
Pitch
@® e ” _______ . waw
Bump IfO Bond
Pitch Pitch
Dz2w
RDL L/S >5/5 pmn 15 HArm
Pitch Discussion:

Roadmap represents minimum values at VM production. Does not include R&D capability. = W2W refer to 3D NAND prOdUCTS main |y.

schernatic not drawr

Bump I/O pitch is scaling much faster than Ball I/O pitch which drives a finer RDL L/S at IC substrate package level.

Mo scale

KH¥ B Yole, oIk K5 7HAT

1+ 265F 5 = 48 £1um; Bond Pitch W2W£50. 8-1. 1um,

® »3

KA DHEHKRE ) 0T 2R

It $) 2029445 52 sk 5um. 3D 3%
MT26F )5 4

SmARHK I ZHSH MM

- 00— O0—O—

2022 2024 2026 2028 2030
2-15um 2-1gm
2um 9 2-15pm 2-Tum
11-08um 0.8-0.5um
10-8pm 9-6um 6-45pum
20-15pm 10 um
9-7um 8-6um

« D2W refers to TSMC 3D SolC and Intel 3D Foveros Direct
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> SRR HERRIZOE. BT E HE3tE (ultra—high density fan—out, UHD FO) . 2.5D interposer. 3D stacked memories.
embedded Si bridgefrhybrid bonding, 3 ¥4H KA ATIEA MR LIIM AL (0SAT) . £#HHERI A=IMDF+, mkd
M, BAX., 5. 4% (TSMC) . =2 (Samsung) #=3F4F R (Intel) %

> m#FFHRINENSEHIEF S, ABEATERE (B) mEERE (AMFAE) . DRSS, 2.5DEFA A, 2. 5D N KX AHf.
B EAEMBFILRE. LIRI AEMAEFTELRTERSEARE (InFO, £ mi) . B AKX (FOCS, &K B E ey E R
%) . =2 (2.5D RDL (HFH#Z) ) . Amkor Technology (S-SWIFT, & & E Bt &) %,
> SeubIEASR, BALLCAKEAHEXDFOIE K, BEMEVISionSHE K., £ XAHH3D MatrixE KAk iz Af#XtackingHH K%,
Q@ LML HRKT LA BHBROBRAD & @ 23N Lk KB EABAY BAe Z KA

Hybrid Bonding: Bump -less

s S— 15\5 EL : E 1 "
=>10.000 ﬁ#§$$? REE™ RA&EBFEN HAEER=LHE
Ak, /
300 ot el byttt BERA AR
which they strongly cormpete. v
= E_Bh: @
£ « o 1 b 2 gt
e ™ [EEWN] ‘ ﬁtﬂa%ﬂlm%ﬁﬁ
3 =W : (MEMS)
o 20 /« YOLE Packaging suppliers o 3 —_— ﬁ:ﬁ lﬂ] ﬁ ’ﬁ ﬁ ﬂ % -
5 @ " UHD FO & atanle EAing S Bl (TSV)
z @) YOLE (MCM) R (FC)
- séass op) | | RETEDER
'S - Y g 2y A 5
0 stipreny | N ipen | [ EEWREE ) (mmmoas | | B TEER D 00
= T A} ‘ ﬁf # :PLCC/PQFP (BGA) R A % (Fan-Out)
Yy ISOP/PQFN/SO @ o ; i = iy
| #ma | ||| Tocorror | | Tory \AEW[I&.]P;& H % (Bumping) f;%ﬁ’;“)mﬁﬁ ]
| % - /
8501\4503:: fha ni:lc:\\plﬂay::flmrolgodg (P 3unplier gm& gﬁm&
__Developmem 20 ﬂgﬂ* 21 ﬂfﬂﬂ
> Fria 10EEFF 4k
>1000 600 300 200 100 50
Non-exhsustive LisLof Players 10 Pitch (um)

TH KRR Yole, BALTFHREY, FRIiERFRIT
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> bt EeY R BB ATSV: TSV ( Through-Silicon Via , #F3L) @it4R. 44, 2 A SEWMRMEA, SNAEILNELE S
B, IMBERZBAE—WEARTHEEAR, BRADLHHFEWY REERKZ —, TSVT UHARNBFAFCH K,

> x . s o N é\‘: A\
> FBTSVE KX B bt BB TSVH L0900 X e & BB LM s 48 (FLZ14R) , REBRARBLE XL E, 454 47 dh
N ~ N D ~ AL 4-/‘\'0
A it WG T, Bt FF R R E MR aE AL, B ER . 2R A FRIE. A&, OPF
Ul P\, g X_o )

BT ILTSVHE AT B ik & 544
@ HFiTSVHEHRAIE @ = LTSVERILAEHR A TS L 4

P BH X% B B AR

KAM, AREZEE., 4 A Ak
71| ax
= sio, = T sk aligner 21k thix & . A k& . CMPH
- = . S . x ¥ 7
e 10{ EY Yok A% L1 _Tsv l I:i,:h;emr TSV & IR iR % . Pk
\r\ (/’-1 3 oL . 2 4 . 2
R ° s @l — TSV I U £ HK CMP. i 4 ik 4 C'VIF%?’C i
o A\ il 4 = RIE of SiO, KA., AKREHILEE. TSV‘%%F i
- semi | TSV LR g
ia"ﬁ'm -:th":"'}: Strip resist Sin\ $I0, by L TSV#, L8 Tk A AR 4L "ﬂ" _
or PECVD &P [ 1 TSV | ] PECVD — E @ & . RDL K EIM. Z kB, CMPE¥ TSV®4%:%. PSPI
hotoresist, = ‘—T v I | rip re: 2 SN — - -
S W SR s == N PVD. R, AWME.
ayer (Ti or Ta [EEaSSS—————) FRERER o s -
Prstonsm “ A [—Photoresist t e | o BRI &
TalCu  (Cu) ISV o h  pd g A R
or | | S [__rsv [—]plata Cu T YN A P 15 B 48 A B
——————————————— R Az
0 Mask, Litho/ q | Thonanneaist [N W Mask aligner * CMP Cu H 8 R CMP. 7 BRI &
il Patterning Cu 400°C for 30m e p— ﬁtr’:;tﬁppﬁf C_lrsv [ JandTicu 5 ALCMPRTSVAAE £ CMP. #BRE ik &% — s

Gaam e cw e @ AL & % KA B, Z kAL, CMP¥  CMPHstik ., Hust i

S10, etch g = == AR A% fiE 4 A AR

! 810; Gy ,1,,1‘; e i = RIE of Si0, fR AL it 46X
TilCu ‘or TalCu~ barrier layor | i]'}_ Y ’tt }ﬁL ﬂ‘ Jﬁxi.:- )5‘5(.&1 ﬁ% /\11% _%»:;
T LT3 Rm %

BHRR: FFHATRIEART, TR LT
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> ¥FFERHBRETIABELIEK: FFRHELETHTHIZAFEMNR L, o B &bk feds Rt ok, LR AEMN RS LH T, ARIE
SEMI % 3B, %2019-20205F% 7 £ £ A B Ha b AEk s, 2RFFARIALRET IR EIREAT I KEY, L F2022F T HAAEL HT8LE T,
> FFRPRIAEMFERS, L PREAMN, &A= RAENEXERNZ, FFRARXEFERS, RFERKRF FERAN, FFERIFRXEAD FTAT=00H
MR A, 5l EAAAR] R RAEN L&, 27 F30%, 23%A4228%,
> TANFFRITEREGS I ERTAL S, AL, MGRAL, KB A, BRI, FIERAESIF, 20215FX] K L, MK buAeg] Ko S E Z LR REES, AT
B 69 B F RS ],
> ARAEMIR DATABANK#LHE & B, 2021-F % B K& X3 E MK X LT RN A HREK, K46, &L, AN RELEZEEIMEE K, R HAA£80%
VAE,
2016-2023F A 3R ¥ FHM KX 4 " = on ks 2017-2025F F FAR3T KX & 2020-20214F B 1 ¥ 5k &
¢ i ML B iR @ :5iEitss A4 E = A F ) ¢ R A TR
—ERYSAURLETARR (LX7)  ——RIAK 1% peet [ so%
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Y- 2 SN P A

@ 53 SRR T AR A
B A
AN B IR AL St A R TEE AT 4 ®FE, AF¥FOWLP(Face Up/Down), POP, MCM. EMCP, Stack Die. SIP. 2.5D/3D, FCCSP. FCBGA% .

NGLEDE SALE BN A EH —, HR LR AP KM, $H4 A5 EHE4LHHADSL0. HAD812, HADS816-A. HAD816-B, i 1 FDFN/QFNZ 7. SOP% 3.,

TAURA FE 5 HE IR E . RS TabhFa REmRAR. BAME, @Eme. BFLT . EAREF,

LED 2

AR
)2}
] gl AL e
(I KAL)
LA HE AL

N 8] B AL~ % GDIIM, GD80. AO=GD200% 7|, MIniLED. Micro LED. 7% . COB% % ## f8]% /* 54y B 44,

B AL INFSE 3
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> 202455238, FHE-L2IMBFEH, £ERA H35HESKCH T A 5]AbsolicsBEF T —W RBELAR AT FRESTR PNT), 4R
P (LR AAFEE) REFETE007 £ L AT A, AF MR £ BB RIEAL . BAICHI PSR ITF I 4 1245 76 T )1 A+ A
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Increasing process
ability due to

/ CPU/GPU size increase

Increasing
Memories

Glass substrate
MLCC embedded

Glass package substrate M ms s ms mw = w= MLCC Embedded } 1.8mm

FHAR: AREFHART, F%iE KA

@ Lo Itk AN ER AL

Biden-Harris Administration Announces Preliminary Terms
with Absolics to Support Development of Glass Substrate
Technology for Semiconductor Advanced Packaging

Proposed CHIPS t Would Support Construction of New Manufacturing Facility and Over 1,200 Jobs in
Covington, Georgia

May 23,2024

finy &

Today, the Biden-Harris Administration announced that the U.S. Department of

Commerce an d Absolics, an affiliate of the Korea-based SKC, have signed a non- ‘%l ORGANIZATIONS
binding preliminary memorandum of terms (PMT) to provide up to $75 million in

direct funding under the CHIPS and Science Act to help advance U.S. technology

leadership. The proposed CHIPS investment would support the construction of a

120,000 square-foot facility in Covington, Georgia and the development of SIGN UP FOR UPDATES FROM
for use in semi ing. The NIST

proposed investment with Absolics is the first proposed CHIPS investmentin a cH I Ps

commercial facility supporting the semiconductor supplychainby  for AMERICA  EnterEmailAddress
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> HBM (High Bandwidth Memory, =53 # M /A) %3D DRAM#) £ &R & =&, KA aEIL (TSV) HAMK 2 ADRANY: K #4734 &, H 5GPU
—R#FHE, HRAKEE. 512 THDDRASEF], A m UIRE—FE A8 ST A

> HBMA A A th 3 S i, S AT A& ZHBM3, ChatGPTHY AL 30 T S AL 46549 5 K, HBMHLA A 2 A A LA AL R/ ) ik Kk .

> B, KRB ETT EAMENERTBER, ARG B ZRKAARETRE DAL YR L, HAEYolefk JEF M,
% 45 5T P9 AHBMTT 3% ML I I 20245F 49 141L £ 7L, 36K £20294F493801C % L, EFMMA (2024-20294) £ A5 K FEH0%, R,
HBMAR X /= s 69 /= RE 4™ SR AR By, AMAS TR K R 2 8 KT

@ BMARLH @ 2022-2025HBM 37 M4
2022-2025 High Bandwidth Memory (HBM) market evolution

Bit shipments (in millions of GB) 2000 8%
150
1500 e — 6%
' . @ YOY growth
= HBM bit shipments (M GB) O 1000 4%
CAGR:;.25 ~909 z
500 —— 2%
HBM share of DRAM market (%) 1182 1696
o IR 0%
2022 2023 2024 2025

PHY GPU/CPU/Soc Die
(50 O O O 0 O 0

B @ O S e N e Revenue (in billion US$)

30 21%
1 1 1 i [ ] 1 1 1 i [ [ 1 1 1 == HBM revenue ($M) 20 20 14%
Il H H E E E E NN B s s e GG a VoY growth $199
Package Substrate HBM share of DRAM market (%) 10 $14. 7%
§ = $55 o

FHAR: SK Hynix® M, Yole, F%if K51 K Af 2022 2023 2024 2025



[/ # K2 | NVIDIARAMDAI% & # 4= &, HBM3e F T % % &% 5 £

NVIDIAZAMD Al X B ¥Hmig, HBMIe T FHERA T H LA,

> HBM77 &, AANVIDIAZ AMDT HA £ 71 GPU /= b 3t A% B 3% ZHBMALAE LX) T 4L k&, TrendForcedf # 35 14IA H2024-F 5 A = KAs%, H
|_HBM3:£F"§’JHBM3e 1, FAEANVIDIAKS T A4 F 5455 K b 5T 48 2 HBM3e 49H200, BUXH100m% A £k, k)éGBZOO&BWO%?T«HmﬁJ
HBM3e. AMDD]IJ%MJJ’HM 15 HMI13504F &=, HAla) T ﬁ‘%%‘iﬁ%i&MBZx%Lﬁ’*‘l &5, 5H20048 47, ¥R HBM3e.

> A= [HBMBHRZESHEZI Y |, ATHERAAMRS B EIRZHEARAZSMT, Fd B A% £2K F4NVIDIA H100 (80GB) , %
20245 J& )& F5 32T 421927 288GB = & /& : AMD7S AR JZMI300A{X 3% #,,128GB, GPU#T 452k HBM A & 71 % 1% 288GB.,

> R =, £ HBM3etyGPU~ L%, F4M8hifi12hi K& : NVIDIAGB100. GB200: %35#8hi HBM3e, ik192GB, 2025-5F |44 41B200, #%
#12hi HBM3e, iX288GB; AMDJ% T 4~ & 4f & 69MI3505%, 20255 3 h 69MI375 4 5], it ¥ 235 4.12hi HBM3e, i%288G.

@ NVIDIAKAMD Al A K R it B HBMALAS 4%

B - NVIDIARAMD Al B & Ei#H 2 BHBMAIFEEE R

2023 2024{F} 2025(F)
Company Al Chips 2022

1025 2023 3023 4023 1024 2024 3024 4024 1025 2025 34025 4025

H1lo0 HBMS Bhi 80GE

GH200
(CPU+GPU)

H20 HBM3 8hi 96GB

HBM3e Bhi 141GE

MVIDIA H200 HBM3e 8hi 141GB

B100 HEM3e Bhi 192GB

GB200 Y
{CPUGPU)
B200 -I

MI200 HBEMZe Bhi 128GB

MIZ00A
(CPU+GPU)

MIS00X HBM3 12hi 192GB

HBM3 Bhi 12BGB

AMD

MI350 HBEM3e 12hi 28BGB

MIZ75
(CPU+GPLU)

Source: TrendForce, Apr., 2024

FH &R : TrendForce, -F4iF KA 5 BT
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o MAETrendForce A F 1AL LT, 2023FHBM (7% £ 7 HHBM2e, €, 4NVIDIA A100/A800., AMD M1200 VA% % #CSPs B #F/m iR %5 K B vA L HLA4&

& it. BB, AIARZAlIAR RERE KE#E, &B ) R F20244 34 37 = SHBM3e, 1 2AHBM3 5HBM3els i b 7 3 £i4 o
o YAT= KR HBMAK E3tE: M K& SKE A7+ (SK hynix) . =% (Samsung) %AMHBM3F %, K%~ S&ANVIDIA H100/H8001L A AMD&M1300 £
7|, AR AT T20245F % —F £ AHHBM3e; £ZR/R) EHX (Micron) W #3FHKiTHBM3, H 4 X HBM3e.

» HBM3e¥ #124Gb mono diedfi#k, #£8%Z (8Hi) 89X AT, ¥ HHBM3e X & — 0 R 4-H £ 24GB, 5 A 220255NVIDIAHE & 49GB100 L, #% =%

R B 220245 55 —F A HHBM3et: S, AHAEMASF TR FHANE S,
Q® =xr BN EFEFLELE

~ ZXREI HBMBER R EH 35

2023 2024 2023 2026
Q22 2 22 1023 | 2Q23 3Q23 | 4Q23 | 1Q24 | 2Q24  3Q24 4Q24 1Q25 | 2Q25 30Q25  4Q25 1Q26 | 2Q26 | 3Q26 || 4Q26
- ¥ *
Samsung 3236 17 16Gb 8/16GB EOL Time - Not Fixed "
HBM2e 3K hynix 36 1T 16Gb 8/16GB
Micron 3236 1Z 16Gb 16GB EQL
16GE
Samsung 5.4 1Z 16Gb
24GE
HEM3
16GB
EK hynix 5.6-6 1Z 16Gb
24GE
14GE
Samsung 8 lalpha 24Gb
36GE
24GE
HBEM3= SKE hynix 3 Ibeta 24Gh
3OGE
J4GE
Mlicron 8 Tbeta 24Gh
J6GE
HEM4 TED TED Full spac may be relzased in 2H24-2025; C/8 in 2026

Bovrea: TrendFores, Aug., 2023

FH &R : TrendForce, -F4iF KA 5 BT
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> ZEZIHBM~ZgE: 2023-F11 A 6H, =29 -FH T4 KHBMZ A8, COKH =2 27 (Samsung Display) k%) K AN ZRALIXE, A
iﬂWiFoai%%ﬁMEi%F$A*%%% %, BT AKMAEL ZHBM, 2\ 3 w1050 3h L £ LR Ak &5, it
A IZFT000L- 1T Lo BTG BABRNGE, —MEEIANATRAZGH ZERFREK, HgRFHF=—F KA 2% RDRAM
PR 3G e, AT WAL AE N F, F25 K L FADRANG B 25420245 F 5 B oLk gk,

> SK#& 7 & f # ZHBMEY TSV%J‘&‘%%#ﬁ* &35 H 25 0 4R A BusinessKoreait &, EA 2K FE KA HSH ) ASKE A 4Tk
W%ﬁ% i KME42 EDRAMIZ # 6 K AT £, VRSB AEBRES 2, KN L2 H20245 G 4105101 (HETHMLEL) #
AT A AR AF 6T AL-TH AT LG TR X AT, 185 K 43%67%, SKiE /X EFRF L ELHZAIFREEHE K,
BEEBRETHFT@: 1) K5 W EDRAMY: B & 2 1%56, ,#5HBM3. DDR5ZLPDDR5; 2) FH4&HBM&STSV (#EidjL) skt K.

@ i TR ABKRN NS (AHBM) @ K Hynix HBE AR %
© i
HIGH-END COMMERCIAL PRODUCT LAUNCHES - STACKING TECHNOLOGY Leader of Al Memory, SK hynix
i [ ¢ -nhancing company value based on tech readiness, wide product portfolio, preemptive & efficient investmen
A Mi-Ultra
BR100 L Technology
| Sapphire Rapids n 3D/25D TSV TMV
oo | Jliei EMie
Graphcore IPU ‘Ponte Vecchio™ | i > Co-EMIB
)7/ ! Emerald Rapids gw 4 Hybrid Bending
Xtacking 3.0 2 [ UHDFO
S AMDI  camsuns  Granite Raoids Diamond Rapids —
ket o PR EPYCGENOAX  HBM3 \ s
AMDI : e L 7
I rvzen 75800 50 | o : KIOXIA S-'-(aMs-‘ ﬁ'ﬁ:\zg iz corel 24
Xtacking 2.0 Foveros Omni 3D NAND o ey HBM3E
‘ 5 29 (24Gb/8.0Gbps)
'c‘ O O 0 -0 O Jm D= HBM3 'vxl“':‘} Ipacity p
2021 2022 2023 2024 2025 2026 2027 2028 20 (16Gb/5.6Gbps)
* Wor Ic fir v& only
Ultrascale+ Milan-X Meteoriake HRM3 [ArowLaks Lunar Lake 30 NAND it HBM2E mass production
£ XILINX AMDI1 fMicron [+ 3 >400L "8 (16Gb/3.2Gbps)
j SAMSUNG .\ stes
Glnk " ,nsxr;(DMr:‘m n‘dmb.'m — . HBM2 World's fastest
GUC - T | B "5 (8Gb/2.4Gbps)
Jasminer X4 ii HBMS.  RyZEN 9 7850X 3D SAMSUNG HBM
e n ! S D&l ore are t B! use hyt : - 6202 (2Gb/1.0Gbps)
a -y / Instinct MI 300
Graviton3 t

NVIDIAHIOO  AMDRU

KH KB : Yole, SK Hynix'E R, -F22iE K5 50 FT
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> HBMIL ZiRAZ: HBMAY TLAAZGIETVH . LBLE AL, MBEM TR, AL, 51 &S, OMPILF T IR,

> HBMZ B % /DRAM diefi & wmax, #)F @3 (TSV) Aef b3k (Microbump) Ffdiez Al4ai% £, % ZDRAMdied 53 T & 49Basediei:
B, RGBT N3k (Bump) 5% Y& (interposer) ZFk, HBM5GPU, CPUSRASICE B 48X £+ P Y & L, i8iTCoWoS42.5D3f £ T
AR B B, FEEW A EE I C0uBumpit 4E £ 31 M (Package Substrate) b, |mEHEA MR BB TR E T 4 ¢9PCBA M A8:E

> #RAETrendForce# 4 27, HBM TSVL ¥ = #6154 2024581 — &, FEZHKASK Hynix. Sumsungfe £ 5EMU,

@ murzas @ By TSVF AR
HBM Process FlOW HBM TSV capacity (kwpm)
s of , Bumping/Stacking p GSD* form 350
Bumping/ Stacking
200 I
150
100
HBM3 24G
0
2023e 2024e
B Hynix Samsung m MU

Source: TrendForce, Morgan Stanley Research (g) estimates

FTHEB: SK Hynix'® W, TrendForce, -F4&iE #5F 5% BT
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RAHASBRZ—MEAN R (Si0x) 5HANELE (Cu) BAEHREEWKARS, VETHROES, BRSO THANTLEITE,
SRALT ah A e Et ke, A FFARAT R E R 2D e 3D HE, REBESEARNKIAFMERGE LT X,

> RARLSE—NELSTBRYRHELEUAN A AR AITE, AHMEY: 1) BRI HEES W2W) , oy XIS 2 H xR,
At s feft S RE ) XA G X e, BRF THAREHR RTagas; 2) THEGESS DN , BRESZNILYHRUARRKE
69 B RS, B 4 A B Hoak 5 B B A BT S IRA A

> 4 KIT 4 %693D NANDZR A, 4137 Xao# il X T R4 f%z%/\%iﬂaﬁ)uNANmm%r‘:}% F CMOS#h H % 54 FoNAND 5% [5- 7| 3f & Sk sk . W TSN
WA B E T AME AL B, FITHAE4%3D NAND R 5 49 564 5% &

@ KirABETRAMAHANID NANDEH

Y
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-

£/ A e@E E5e B EREKEEVIAs
MUMBIETZ HITMARENES
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> B FAREREEIN H, 2WMALCKEXAN.: @5 HERE—FRERML., HR L E FIRE R B3 EN KRS
RET, FETHLEREPFRERGTF AR HE mmﬁfﬁﬁﬁaﬁ% NEHERRK B EMF R ER LSEHE, WAILTH
A3 E %i HEBBREFREFI, AL, 56BN, HHLsD, MER, AFEeF. TLzHF A MR, HLEFNSHELE
Ko NIAEIMETFIZHEE, WA LKL EERR S AR, AdE. S8, B, M. %%&ﬂ@ﬁ%%iwﬁtkiﬁﬁﬁ

> REYEZAMD, 15 A HITW AL 8T HME S FALE R I S ARG FARAMDAS i T “ A THAAE” BIAR RIS AR X,
AR TR . AR BARYR, R El 2 LA, NS ELREMNA LKA Z A, ﬁ#wM%%%&ﬂiF%%ﬁ%ﬁiﬂ+%
%Vw%wr i%ﬁm%wmm GPU. APU. R AEH F 535~ o938 MK, @ g EANE N3t EA4AME, 5MDEE 5k

’]%‘/F—AI /E’Cléﬂ ‘:P SL_“ILO

@ 2019202401 BFEMEBREHKE (LR) @ 20205 T4 BEMBEEA Y
2,000.00x
} P E A —E =00
250 kA 50%
1,500.00x
200 L 40% w
1,000.00%
150 - L 30%
$00.00x
100 - L 20%
13.79% eSS ]
0.,00x
50 - L 10%
I 500.00x
0 0% 2020-07-20 2021-05-18 2022-03-14 2023-01-05 2024-06-17

2019 2020 2021 2022 2023 2024Q1 = PE(TTM) - 1STDV(656.83x) = AVG(157.39%) = - ~1STDV(-342.05x)

FA R Wind, F25E KA 7T
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