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Materials-driven package scaling

Package scaling resulting in additional ALD and CVD layers
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WL REBEFREWA KSR - BAT Insertion 2 1ERFEMEELD - Insertion 3 BIfE
4Q26 FHBEELEERE TZERIHE S - BAT Insertionl/2/3 #&RIIL[E BN 7E R R EAIE
M EREEEH  ERIRBAFTESBEMENBHRET - MaEE N KT - UERETHET
WENPLRE - FEMEREARWBEMNBE S EFE RN UEHATH - F8H8 Insertion 3 & OE
EARHZREEWN 10 BEABR L& ERIZE probe card B Die level DUK socket B Package

level 772 - BAI Insertion 2/3 X E 7R FEF A Ficontec IREE -

Al

15 Rl L 2 fe L T 2= A 24 45000 1A 2 Die MEMS #R&F-RLUK Burn in Board - EPFRIEETES
ERAMNRE L —RNRSTRIEERE - BAIEMAZEFHEET - B lead time EXERE—F -
FICIEFEAR BTN R EERTT - TREFEA BIB XBRESFREBRRELEE 2027 FURS
R - EEWA 20% - [ - BREEEERERPINS— ASIC SREATRBEEFPHNERIE - A7
AE)AEFFTE 50-55%GM 55| BB L4 -

i

SRR EL T —H hyper socket ZEmIEZHE LM 100*100mm"2 WARST @R ER - Itk -
AEERBREEAREIEREF Al BERRNKREF - BRIFEGASEREBEE% ASICEERMEE
Z GPU BRI BT ERSERA M4 IEE - BEHFFEMHATETEILSE ASIC/CPU f#
FEEUREDH GPU BF - R FREEFHEEABTZEIMEREURBEHRZRREAT - FEET
1 BEEI 2 F E AR AL -
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BEEREREASEEEmR Y — SLT WA/NRER  HESEEXIZER F IRES/FIYBEF
BRI EMEESEGREAAR - AERA/E SLT RENZOERNEIEETEREBRENREE
FlRFURKEEFNENEET - FTRIEEZ Al BEZR CPU  LPU ~ DIREBEF RN BE A1
RBEHERPLONEEAE MEEHEEZ GPU/ASIC MY SLT RIFHEXK -

BiE
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£ FAU #EEIG R £/ oe 328 5 oe die EA/NEHE IR M insertion loss #&H ~ 4) EAISEM
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| sotE8em 25D 8@ 3D HESBE - NAND R Al EEHIFEHEA

g%

AR SEMICON meiEfE s EmiET RZ PRA MBS FA7E Al Inference - Agentic Al BEE) T -
MRS RENRAE— D EES %E RISIEE - REHYBERHEREANTRE fi‘ﬁgﬂiﬁﬁ'%ﬂ :
HENZEFARIEENERN TCO ~ &/JVEHABEZEE{ES TVO(Total Value of Ownership) ~ Ed/E
Tokens/$ * Tokens/W RIS 41X E B S -

HEWEIEERERS  BEEXIENRBER HBM HRANDS N EE#R 2.5D :95E@ 3D ﬁﬁiﬁﬁ
2248 - 9 Samsung 24 CUBE % B&(Capacity - Utilization ~ Bandwidth - Efficiency)# i 3D 22
% - HEEmRUW zHBM FE5tHHE HBMAE & GPU MEERHA 8 15 - BRWEERA 3 1§ - iﬂlﬁﬁﬂﬁ
75-90% - LUK 30 ZNAND-O 71Ek 3D & 2248 - HEA KT RIMNZE B & B # S (WoW Bonding) ~ B&

#i % 5 (Hybrid Copper Bonding) #BZ R SWFABE -~ BEMH - 8N TERINFERE -

LESM - Al Inference 82475 E) KV Cache BEFKAIEIE K - GPU HBM BE£AR T - NAND Flash
TR ENRGTEHRS Al Token THTHWEZBE - XMEEEFRPBUW high-IOPS SSDs
HBF(Sandisk 1§58 2027 F# 15 m)S5 486 NAND Em - BEMES - ARWIERN Al BH T2
[BECiEFE 8 SRAM ~ HBM * DRAM ~ NAND Flash * CXL B9 EE% - B iBiemitEaSH YT

HEBBESZAGBRAHARRBRIBHOLRED -

[E 7 : 2.5D vs. 3D DRAM HELLER [ 8 : 3D I EIERHEE

3D-Stacked DRAM on NPU vs. 2.5D-Integrated HBM
- ~10x Bandwidth, ~10x Energy Efficiency

I _DRM |

| Baseli.
00000 B
Package

~3pJ/bit

T
IR0 808 B

Package

~0.3pJ/bit

Evolving to 3D Heterogeneous Integration

BRANR - 2 AER - mAREE

)
[
8
@
oo

2
Z
s
c
o
a

=

o
2
<
o©
a

prane’ 2

Wafer Bond alignment

9 : Al SSD & EiBgh

10 : Al B PO R iRRE R E RS E

Regular SSD

New: High IOPS SSD with
Fine Grain

High-density, High-Bandwidth
Large Grain (Page=16KB; 4KB gain)

High-10PS (>100M per SSD)
Fine Grain (Page=512B)

TLC/QLC + pSLC

Fast SLC (or MLC)

Read Latency: -50usec for pSLC;
-100us for TLC/QLC

Read Latency: <=5usec for fast SLC

Controller/CPU-initiated

** GPU-initiated

Applications: (1) General-purpose
SSD; (2) Capacity-focused; Coarse
Grain; (3) K/V cache offload for LLM

Applications: (1) Specialty $5D with
high I0OPS; (2) Fine grain; (3) Vector
database (RAG); (4) Predictive Al

Conventional NAND design

** New design innovation needed

i

> ngh~bandw|dlh memory
HEMA, HBMSE, GODR
Batanced main memorv

Scalable memorv
Weory

Fast local storage
0,7500

A\ oplm |Led storage
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MM (4749 TT ; BEE)ARRETBEREFSEANRMBIBEL - TECHERME  UREBER
BERTREALENEMEME - ATFRTERE 95%FERMEIZURERIRREE - HEERT
VIBERRBZL - EEZSRIRMKIH#HE 3-5 FRBENDGE  BEEREMBHOURE 10-20 F
PIE - HEBSTEHEMRIANEERR - BAREMBRERRANG - SEXEED - KrF XEB
REPRBCHETRE  BRRECEEFEIRER - EHO M SENGIHERE | ArF 3l
MEREFBXARBTIAEREY - BEXRBXOUTERL 60 FRRE  HEIBRKEEEH - EE
MRS RN ESEHE  BrYTBACERTEEREXR  BENRE—PTURESHEEERS -
ERETBELHE  ATFERASHEN - SE IR 2Q-3Q027 EAEFWE - REBK 2030
FiEns - BETURISHE=H  UXBTEREMRISENEFEK -

11 : MM FEREERERS 12 : HEMFEREERERS (8)
Advanceq g, . .?\\"" | Matel"a'a“
X Tort semloonduqo f il nductor =
901/Pipe Clegner r Matel'ials | nced semico! b

: Plimized cleaning chemisty
‘ bIs:nmv-sz media for superior ,:m
€moves organic PR ang %

gotom Anh-ﬂeﬂecﬁve Coating
= : 5 PSS
sppones siondng waves ond substiole =
"

ARC.
» Minimi: 4 .
‘ S '2es solvent shock. \ -~ Iwhecions fo minimize potiem o
uces cleaning fime and chemical con ( —— roicing duing IMhography. DEIVErs (@ an apuC JARC
‘ - improved depth of focus (DOF), pattern
) . fidelty ond Ngh resoiution paterning. bz
‘ Edge Bead Removal (EBR) ’ -2 .
© comtcnat ® dofEich BARC

Advanced edge bead removal for improved edge -
profile and process stability. —-
» Suppresses edge bead formation (Hump-Free). . Py

» Reduces edge defects for higher yieid.

| » Excellent compatible with phoforesisfs.

BRI . NEIER - TAREE BHAFR @ NEJEH - TARE

SEEM

SEEM(7932 TT ; KFE)  HMEMZEIRE  MRMEKEZE CCL -~ TGV * Wafer Sealing
CPO - Underfill - HEILL CCL REZZEURIR - MM RAIGEETEPRE  SEZHEXEW
R © 1) CCL : M7-M8.5 A PPO MR =E - HRIEEMESE CCL BEERR - ™ M9 L EBE
EoixEkiE  SEERFRERED ; 2) TGV/Wafer Sealing : ATARBERAAEESS  FZ
EHBRIHEFEA  Ho TGV BEBEESHK CCL (MIFEEHE) - M Wafer Sealing #RIEZHRN
Wafer-on-wafer #2712 - OIfREREHER CTE ZEEMIEAEAR ; 3) CPO * Underfill : B
ANERHRARERE  FTREEPHEFETESHIEHE - ATRE 2027 FEREMRBERFERA -

FPH CCL MRIERR Al BRI HE) - PRI TGVICPO SHELERIEESAE -
HSHARZRRES - e iEe 2026 £9 A3 H H7H - #1258
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13 : 28 & m Pipeline

MATERIAL SOLUTIONS —

ccL UNDERFILL CPO TGV
Copper clad laminate Hi el n:
igh Reliability
Optical Solutions l
hv: i

Wafer Leve|

* Excellent Dimensionat * Uhra-fine pisch -

*High Reliability - * High thermal conducy —~
ﬂkZSW/m.K) . . * Low vi
* Supericrreabiy 260 5 « Gay secOSity, high flow :

Applications reflow capable s::ﬂmngmw,. — .:omo\:tg.mw

Al Servers, pcg = 1% loss > 350°C 35070y T oture resistance

50/66 s CY, :ll:ﬂcmm ¢ 350c)

astructure Chip, SiP, 2.5p Applications ""'meommm,

wp‘c“lﬂlng

B (KL )  REE - FEM  EANKEELEE  ATYEEBEURENFLBREMERS
( BG Tape ) BtJJEIB% ( Dicing Tape ) #iii - HRIHEERCEE - EFPE8EQEEEN IR
HREEEE - EmBE 1) BMBE . 1B UV B3k UV Em - TEEHEMCHBTECBEAMH
R, BEAEBAIKEPFTEKHAZE - 1l SolIC TEHERERE - XEUESHBT - DRAM 5E
RAARESE(LEE ; 2) REREMR . ENBMBET  AXBRERESERIFIUEFLHRFFR
MEE - M - NFERNAHMSERABE - 5/ m/E Balance Fim F&Em © EEHH - A5
BRIRERAEEER  WHRIERMNRUMBRERE  USKHERKBTER  ARLSHE
MEREROEMBEER

SRR

SR (5434 TT; BiE ) £EAREED - BRERERFEERMHZ AR HRE PRI SREAT
i - BECEREREBINEREERE  REMEKASERHFBRIEZEENTRAMBLE - £/
BIRESHE SUCHRINEEREBAKARTIGRESHETRE  BRREEKEEEBENTT -
BRISZZIBENAREREREHRERE -

ESREFLEEBMREAE SESTEEARRRANAEEERMESEME - FRIZ2RIEEH
B2/ Quartz Cloth (A% ) - HEBENEBHEBELERM - £ 18R (10GHz ) & Dk
% 3.4 - Df 24 0.0003 £ 0.0005 - SHMAEMBEEERRN - ARHGERRN M9 HKED R
A - BYERTEARZKERN M10 HACHMNREEMERA - LF N+ EREHNEA - HERFEEFMRBIE
H@PE (PTFE ) AMEBK - HUEZEWMPEEMELRARED/OR core B(ETME) - A
RMEZERWERIERE (Buid-up B ) PEERUZBANGERETHEDR  BENEIBIIAS
RESHEBEFRMBIE -

EREHREAXRENEHERMEHE - SRR P ZIREADGMBIER - $H3IEENR (TGV ) Ei#
FLEURIRBIE P S ELEMEA ( micro crack ) EERERBEREER R - KL TBERAE
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AIEHI(EER SLK-F210 %3 (11 SLK-F214 ) SfE#EER - ZEREEEEO0RSEM S Y - 5
BUBENRERIBIIEHRAER  TARRERERIEE  SHRESERRTRE=ZZMHH
600x600 mm KAKUGATA 2R ERi%f - HEHBHWEREHEEE ( Sa /IR 2nm ) BEBEE
ERZE (2um TTV) @ BEHEBRREN=-"227—  ZSZEFEEBMNDNE (Interposer ) &
RAE - BEESREESEALE iMIEREDHMN S HEBEREZ AH MR ( Sapphire
Carrier ) MEBIRAEHE  HYAFHRNEEGREERB ASRE - WS TERAE Mitsuboshi
Belting /&R 8 I¥ TGV EAEMKMBEENRAAEBIEIEFR I - £2 Creative Coatings S1EHIE
MEBRRFEIE (ALD ) =2E - HERE TGV BB EHEMNEITEK -

EHEHEBNTF (CPO ) Bl - RHEVSHA SCIVAX ZKEED (NIL ) &% - PEBERR
DHERAIER  HEEBEMCEESNEELE - BRNUEERSE R LSEERILMER
%1 ( micro-lens array ) SRITETEROIFE - B EBEN _4E4EBEBEIR Metalens - F58 RBEEMR
INEBAR—RMSTR 150 £ 200 BHEANSEERSHE  BARARKEEURIR - FSHAER
KEENGESENT TREHE - A TBIRZEGSHIEEBRBROM RN =U—BEEENX - BrlS
FRINEIBI N2 RIEE AR MEIREEE -

14 KURESEMSER 15 : KMAE=FM R B R B R 3K

Introduction of Rectangle Si Panel KAKUGATAT™ technology for advanced pa

BEHAR : 2EEH  TARE EHAR - 2 SER - TARE

16 : AR SCIVAX ZKERENERH 17 . iEHRPESI7E CPO FEA

EMAER - LTEH  TAKRE
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18 : KBREAZES 19 : RBIERER MR

Lo
YTSC Quartz Cloth(Q Cloth) ShinZts
Ultra Low Loss

BEHAER : N EEW - TARE

MNE (6196 TT ; Bif ) SERBERCMBE L ERRFERENS  BISEFNIEE (NMBEREAR -
ENE ) ERIEF)  FHMISE CFe » WFs ~ CH.F. SEBMZBEEREARRENEWERER
REEEENER NWESFRIEMEQSREIIEEANEEE - FRlRR 7 EREENERRS
B TCB ( \EE ) 24 - ZFE5#EEZTEE ( Vacuum Membrane ) BEAEZEE BT - BEEER
TERBENIHYRAZEEYR ; B - AT Dexerials EFZAESIE - £EIBK CPO ( HEH 5L
HE ) #2 Micro LED FaIia™I5 - BNENESEE Dexerials WEMEERIE (ACF - B2E
FIR R Im 38R Particle-Arrayed ACF 2 ) #ETEIFIEES - KSR LRENXELRF (N
ROSA ) BB HEEAMBNTEBRL R - I - EEEZEHEENIRERET - NWERTK 7H

TRETEEZEKE ( Cleanroom Cranes ) - FERAMRBEN EUV S5BERFEREKE (85
BHNORH 1 E 28 EUVH#E) - RIRES ASML * AMAT £ AIM S 2K ERREFEERKTH
BAEY)  BRIRERIZEWNREZ IR - BFIBEREZREF  REIEM -

o

20 : EREEE 21 : IE TCB E&a#a

Thermo Compression Bonding System
High
Uniformity
Vacuum
Bonding
Platform

Vacuum
Membrane
Uniform
Pressure

P e Fea

BRI NEER - TARE BRI  NEER - TARE
BEEZEREZREEES - B . e 2026 F9 B 3H $108 - #128



23 : Dexerials ACF #4514
22 : E@EEBIE ACF

For high-speeq and multi-channelmg

Terminal pitcp: min. 40pm

. Muni-channeling by fine pitch connection
* Superior electrical performance by shorter connections

+ Space saving by flip-chip bonding with ACF

ROSA

BRI+ ZNEER - TAIRE
KA - NSEH - TALE
BB - NS EH T
F11E - #1280
3H
= B . e 2026 £9 B
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CIRBAPOHZEERREHEEHNAHBMERITRN - HMHZRFERSRR - B—RBGERRIPOHZRZBEAR - MBRR - FZE
M C HEEARERBEOR 22 - BEREARREBUPEZZR -
BA-BEEE  APORSREBEENRE - ZEEREAARSINEREE - L—RMGEREIPOLOHZRBEEAR - MHBRER - NZENM - FHEER
PUR BRI 2 4
BA-BEEE  APORBREBEENRE - ZEERERAARSINEREE - L—RMGEREIPOHZRBEEAR - MBRER - NZENM - FHEER
UK R B 2 7347 -
B REAPLOHZEERRENBELHABRRMETER - HOBZRSEEER - L—HMGEERRPOHZRZEEAR - MBRER - A28
# - FEEEMMUKRREBER 20 - ZBB2REARRESUPRHSZR
FEP  APOZEM - TS BREHEET - BNERERZER -
IREIFES : RBREERESRERETRZER - BEAGTHERBRE -

o TRAETERBEREGK 12 BAREHEHE - APERRZINBSURERNZ 12 BHEERE  ERERZZDRBANMER S ZIEEMB DN
mE -

R
© 2026 TTARIRERE - RREZABTEMBEARTRTZERRR - BUAREHTEMSNEEY - REANBUIFEAB S ZHEZNABIE - WEP
FBENRR R - EERAATRNFTERBRHZAE - IBEERASITEM -

FESERT—REN  XPRBENNETER - TAEHEASEESNEMRERNZENNENZSIFE - $E¢”HZ$U§’*1%T#%)5 RERRRE
WIIERRAEBZRERS  TREBTUUEVIRAREZATHERHMBERREBRR - HRKREFRSATHRNERZETES - REFW - X
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Copyright © 2026 Sustainalytics, a Morningstar company. All rights reserved. The information, data, analyses and opinions contained herein: (1)
includes the proprietary information of Sustainalytics and/or its content providers; (2) may not be copied or redistributed except as specifically authorized;
(3) do not constitute investment advice nor an endorsement of any product, project, investment strategy or consideration of any particular environmental,
social or governance related issues as part of any investment strategy; (4) are provided solely for informational purposes; and (5) are not warranted to
be complete, accurate or timely. The ESG-related information, methodologies, tools, ratings, data and opinions contained or reflected herein are not
directed to or intended for use or distribution to India-based clients or users and their distribution to Indian resident individuals or entities is not permitted.
Neither Morningstar Inc., Sustainalytics, Morningstar Asia Ltd. Taiwan Branch nor their content providers accept any liability for the use of the
information, for actions of third parties in respect to the information, nor are responsible for any trading decisions, damages or other losses related to the
information or its use. The use of the data is subject to conditions available at https://www.sustainalytics.com/legal-disclaimers.
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