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2026 2027 2028 2029 Mentioned in this report

GAA

Yes

SolC

Yes

CoWos

GaN/SiC

EMIB-T

Yes

Glass core substrate Yes

Backside Power Delivery Yes
Wafer bonded NAND Yes
CPO/InP/Photonics SOI Yes
Yes

DRAM on logic (WoW)

CoPoS

IHHHIHH

Yes

High-NA EUV

5 : B7ff Semi Renaissance 1z/I0VHEZE : 2026—30F & Ei#¢-F EFERMITRIAF B EL L £ CAGR » GAA >20% / SolC >30%
/ Glass Core >40% / BSPDN >20% / Water—bonded NAND >20% / DRAM-on-Logic >30% / High—-NA EUV >40%



%44 T'Semi Renaissance; EELIEEAR (2026-05-21 #IAEHE) :

(HEEE

A8 ; E{Z{& (TWD) LRz
4749 TT  ¥ifE# (AEMC) Buy (%) 1,500 1,015  +48%
1560 TT & (Kinik) Buy (¥f) 840 629 +34%
4768 TT  REFRHE (Ingentec) Buy () 960 431 +123%
6488 TT  IBIKSZE (GWC) Buy () 850 710 +20%
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=== |C manufacturng matenal IC packaging material

42 : FEBEIIITISEIEMS © IC ZHERR (64%) vs IC FHEMK (36%) ; ZiEH ] CAGR 12.8% BIREEIH
10.7%

BETEF - FERMYHSIEHEERRER

1. Al & RE ASP & : Nvidia H100 83k GPU &8 USD 3 & » BEREMIMARBBRLEET - MGt
WEEA BRRE-

2. Moore's Law IRAMBRNE : BRREEEEEEZEREE - M1 TEAEE) HEE -

3. RRTITMRIEIEE R « M1lIRE fab FREEE » AIETRRAEHPREZNEGE -

BT IEA SRR A EER -



D GAA EREE : 2FMEHES (5 k NE - SiGe KA ~ MMEEBIER) - SREVRIRABEZRA
2 BSPDN : 2 i/ &[E + CMP %88 +20—30% » ##bHFEEZ g

@ Wafer-bonded NAND : E§8 NAND die FE#HERE + [F5RE » WREFER +40%

@ WIRSEWR : 2IMRIERRS - TGV MZIRES  SAEEMR - CMP BRiY

® MOR (2B S L1#R) : High-NA EUV I2E » ASP 2IRA EUV YFERY 2—8 {2

| = KR ERE R

| #1LEI® GAA 288 (CAGR >20% » 2026F i)

FinFET RSB =EEEEE - GAA (Gate-All-Around) {IUERZEBE » KBRS ESRITHERE - 8FF
& N2 (2nm) EE2EHA GAA Nanosheet 2218 » A16 IRFIEE—H GAA Forksheet (nFET/pFET HEJR
RiE) > A0 FGE—HIEEE cFET -
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i Back side power delivery !

If pitch can be further shrunk driven by EUV
If pitch is not able to be further shrunk

6 : /BRI (Metal Pitch) #EIXELHEZ : N16—N10—>N7—-N5—N3—N2 (GAA) —A16 (GAA Forksheet) - High—
NA EUV RE 2029—30F 7 BE;Z#RH » 2026—28F FE5 0.33 NA EUV + ZE[EFFE (Multi-Patterning) e



Planar FinFET GAAFET
(Nanowire, Nanosheet, Forksheet)

7 : GAA Rt B RIBIZABEIFE TS - IRABEERAA - DIFEIEFIRIE ° FinFET (= [E1#5#5) — GAA Nanosheet (IUER
#8) — Forksheet (RZFRIZ) — cFET (G##EE) - S—CHHERAR -

Fig. 7: Process of forming the GAA transistor
Stack before etching  Anisotropic etching Isotropic etching in RPS reactor: cycle of a two-step process
In ICP reactor Oxidation Etch Oxidation Etch

8 : GAA K F EF2 772 (Journal of Vacuum Science) : (D Si/SiGe BE#&ZE © SEHELFZ (ICP RIES » FE
EBFE) Q FafaltEEE SiGe B8Zl (RPS KIEZS) @ ALD 5B (E1E + 887)) & FEKF Si FZHEAR



Planar FinFET GAAFET
(Nanowire, Nanosheet, Forksheet)

60 : GAA EfafE Si/SiGe KA TEHIETE (FH) - Z/E SiGe E/EMZEFEIX Si RAKH » ALD JJifg HfO2 & k 71
ZE - TiIN/TIAl ZBRIEET - #H (Mo) (EREEZE



(metal pitch, nm)
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61 : GAA — cFET J&EK4R[E : Nanowire — Nanosheet (N2) — Forksheet (A16) — cFET (A10+) ° cFET 7%
NFET/pFET EEHEZ/E » BEBEEME » ALD/EEZ/CMP #EH1E -

ESVE EREME

SiGe B ZEZEMEER (N2 FHiR) {E#EE - Siltronic
= k & (HfO2) MEEE - BEEEIEM ; ALD SEIEM JSR + Merck
EERE (TN ~ TiAl) NN BN & BB AR Entegris

8 (Mo) 1EZEEEE R E#EE (W) » N2 #E5|A Plansee * Materion
SF6/C4F8 %l ee GAA + TGV HF2FTKRIENN BERL (4768)
CMP fE2ehE SRR - M B RIEF ) (1560) DBU

T—ttX : cFET (E# FET) — 85+ A10 EiRi (2030F+) EA » nFET #&7E pFET £ - EREZEE
ALD/g#ZI/CMP FERFEIE - BTEEEEME » 2 High-NA EUV B T — e lrEap

{#{EEI® BSPDN B HEHLEMAEEE (CAGR >20% » 2027F #EiE)
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B718%E A16 (1.6nm) 2 BSPDN BEfEEZEER - EFE (L2174 Super Power Rail (SPR) - BRI ERE
HH > HEIFEFRETEDH > & IR drop » RAHGARZER - 1HE N2P : BREINFE 15—20% SIRFERE 8—
10% -



Fig. &: Frocess 1iow or oruy

ke, Ut A= w800 lnyre ’ ‘et trem pRTh LD Lever ’ ik Taen AR O
Si wafer Si wafer Si wafer
Device Fin and Buried rail process Front-end device
STI processing processing
1 5i Wafer
St fed B R e i i L 200 Kiwee |

ﬂ»“»“

2 Si Wafer 2 Si Wafer 2 Si Wafer
Permanent bonding Wafer grinding Selective Si etch and
to second Si wafer and thinning to < Spm removal of the buffer layer

2% 5i Wafer 2* Si Wafer 2~ 5i Wafer
Backside passivation Backside nTSV Backside single Cu
processing damascene metallization

9 : BSPDN #2777 (IMEC / 771) : (DIEEZFETH — QEhFESHE (TBM) — QFEFEEE (700um —
<20um » ) DBU (i##Z7s) — @nTSV ZRIEFA, (BFEL >20:1) — OFEEEH2/EL (BPR : W/Ru 1B7%) —
GBCMP FLE{E — QfERE



B Cu-Cu direct Cu
Cuto Cu
& 5i0; to
Oxide-oxide direct onid
B 10 : SolC B H ZEEEZLCE (C2W ES#S) : BSPDN + SolC #4 » ZEEAEILIEERIES (8 - 501582 ~ 1/0) &

Cu-Cu EEREFEEIRE » fEF High—-NA EUV X F stitching 5/

2% ¢ SRS
WREHFESE BHERRAF 2 RYRE GRREE + SREMR) IRIKmE (6488)

CMP B SE B N2 140 +20—30% (¥F4d{d) FE (1560) DBU

B EMRE#E F—R&EE 700um EZE <20um HRED ~ MERSRHR (7768)
nTSV JR&ELE =K ZESL » >20:1 Applied Materials ~ Lam
IR FAERRS A16/A12 R 5 N2/A14 Rk —

2030F W @EEKIGE I 12" WREFRK HEEUSES IRIKmE (6488)

| #1EEI® Wafer-bonded NAND (CBA/Xtacking) (CAGR >20% > 2026—27F #&#))

YMTC 2018 FERF%EE(L CBA (CMOS Bonded to Array) » #§#i8SRE (CMOS BE2ER) B iErEmEs) S
BRI ERES - Kioxia 2H24 fE/\&=7 » Samsung/Hynix 85t 2027F IRiE

Fig. 12: YMTC’s Xtacking technology

Independent processing on separated wafers Wafer bonding processing with millions of
metal VIAs(Vertical Interconnect Accesses)

- L

CMOS wafer Memory cell wafer Into one wafer

11 : 3D NAND =FEZ51EHEEE (YMTC / Kioxia) : CnA (CMOS Next to Array - 615 £818]) — CuA (CMOS Under Array)
— CBA (CMOS Bonded to Array » i 5 3 FIZE# Cu-Cu $##5) - CBA BI&E &1t CMOS BiZ5E# NAND & » RES
BlFER -



Cell array
‘ ' Word line hook up
. Bit line interconnect
/f-_- a _< __*___________hc_\::bamﬁnypad
1 |- | | | Bonding interface
Cu direct hﬂnding L CMOS

12 : Wafer—to-Wafer #5418 (Kioxia) @ #8516 (CMOS [FEEFE) BiD|EF2ME2)EEZE R Cu-Cu EaRa e
2B VIA BIEFEE - Bit Line 7¢MESSEIEEE CMOS JBIEIEE » MEATNGERETT o

9 Faster process
e, time

T

More clean
room space is
required

1 —

EMemory wafer in put Logic wafer input B Actual NAND wafer output

79 : Wafer-bonded NAND 582 [EIFE KT - CBA Z1B1E&HE die JHFE 2 FéBlE (#E5 + [E5)) - (BRFITTHRIEXELE
7t o BRI REIFKIBIA +40% (FF 2 15) - 2030F #1£3k 12" 7 EEF KSR PEELEE T



Fig. 94: The wafer-to-wafer bonding structure

-
CMOS wafer  Memory wafer Cell array
' Word line hook up
- Bit line interconnect
{’F _< _‘__*__“__“_hc{: bonding pad
@ : = [T Bonding interface
Cu direct bﬂnding 9 CMOS

80 : Wafer-bonded NAND & B HiEE4RIEEE (BFFT) : YMTC Xtacking (2018 FEF#1(E » $85%) - Kioxia (2H24 /7y
B5E&) ~ Samsung/Hynix (2027F 7EBAER#) ° Samsung/Hynix tR/BFFiz 2R A LR -

20245 2025F 2026k 2027TF 2028F

— Wafer bonded NAND capacity %

81 : B¢fI7E(E Wafer—bonded NAND BE;ZEZ : 2025F~156% — 2027F~35—40% (Samsung/Hynix fRi&) —
2030F~60% ° &_EF 10ppt BBFRAVIEIIEEK 12" 17EEFR ~1—2% °

it 28
2018 (EE) YMTC Xtacking / CBA +40% W EEDHEFE (vs 4t CnA)
2H24 (/h\2) Kioxia BonGex / CBA Eli
2027F (¥83t) Samsung * SK Hynix %8B CBA 223 EERBEIK 12" WRETRAIERA

E1EE@ HIESEN (Glass Core Substrate) (CAGR >40% » 2027F R HLE)

WA ERAENK ABF (EAREERSM - EFEESH - KARERE - KEEEZ - FEZHHN TGV
(Through-Glass Via) #22 - Broadcom B Switch ASIC ERAFIAELTIREAE » REZMEFRIET Switch
ASIC FEERNEEIRIRIRE -



R —
- Laser Modification  Through Glass Etching  Glass Inspecion  SeedLayer Coating  Seed Layer Coating  Double-Sided Copper Gl coraubsiihte
i 10000 Joooc J000C /L}—:_
Spirox Tev
DR Laser Innostars Unimicron
O aae e Tk
Ingentec
Schott Ibiden
AGC Shinko
Eainlug LPKF HB Technology SEMCO
Philoptics YAS Absolics (SKC)
Camtronics
JWMT

84 @ WIENERTEZETE (Manz) B4 Broadcom 1RfEHEEAE - Schott/AGC/Corning #3E#k — EEIKE — ZLZ)
HFl — RIE 226871 (88Z LADY #F2 » SF6/C4F8 > AR 10:1) — MEZEHIEF/E — #ift1EF, — CMP — RDL 4% - &4
WIENERS ~100 BfE TGV -

~USD400 ~JSD200

100%

80%

70% | |

60%

20%
40%

0%
20%

0%

Glass core substrate ABF substrate

BMaterial (glass core, organic core) B Via formation (TGV, TSV)
ORDL/dielectric Surface finsh/solder mask

BManufacturing cost and others

85 : WIENER BOM LA HT (BPFT1E) © GEER TGV &FE USD 400—500/F 5 Hi_ LB T#IEEE >USD 1,500 » &
B ABF Zifk USD 200 - BFfHREREE#ZEFEZE USD 400 YT (TGV ASP : USD200—140 » BIFE(E 30% 27 BisF
7) e



Interfacial Delamination (Glass « ° Cohesive Cracking Into Glass Bulk o ROL Cu Trace Peeling & Seed Layer
ABF) Lift-off

ABF DIELECTRIC e

P Cu ROL | g T
T________———__.__..-—————_—-"-_-‘ i o
] a . -
i L .":-.-. . 3 N cenesive e
craci % crae s8e0 TEvEr detaihing

GLASS CORE i 3
.
' ‘ GLASS CORE

Stress concentrates at TGV-to-glass-

Crack initiates at the glass-ABF Residuval tensile stress in
% surface corners. Crack propagates

interface where surface energy is # A A electroplated copper RODL traces (due to
through the glass bulk itself (not

lowest. Glass is chemically smooth with " Cu CTE >> glass CTE) causes both the
along the interface) — more dangerous -

very few Si-OH bonding sites, so the 2 seed layer and Cuv trace to peel off the
than interfacial delamination because

ABF film cannot mechanically interlock. 5 ABF surface during thermal excursion or

it is invisible on surface inspection i
mechanical handling. This is aggravated

and splits the substrate. 5 d
/Cu seed to

by low adhesion of the Ti

ROOT: Low glass surface energy + CTE
eI smooth glass
tio
INPACT: Full layer lift-off, open discentinuity . . ’
circuits ROOT: Cu residval tensile stress + poor
IMPACT: Substrate fracture, latent field seed adhesion

failure
IMPACT: Open net, trace Lift-off, signal

loss

86 : RDL f#/E (Delamination) FJEEIT © BB BEISEAIMHE——Cu RDL B ABF &8 CTE FUTE (%15
~3ppm/°C vs ABF ~20ppm/°C) » BEE#E I ZEIAE - IR R TRAT » & 2027F BEFIZ/OELE

mEFHY (4768) BREMMERT
B34+ FY26F EPS -0.51 (E518) ; FY28F #23ZF EPS 16.20 » TP 60x = 960 (IR{E 431 +123%) °
AItRfEM : D Broadcom I[EXHRA (4Q27F REBHE) @ RDL MRIEMBEEERIAR O 2027F FREHITH
TWD 125 & (FRIZREER) -

1&38 FY26F EPS {i 7.60 vs B4t -0.51 > HEPIEEE KX

AT R RTRR D EZE o

B{EEIB YFE SOl + InP EHR (Photonics SOl CAGR >30% ; InP CAGR >20%)

Al BRFPIOESERUEERTKRIRE > B55EF (SiPh) M SOl REIREMESINE - £ CPO (Co-Packaged
Optics) ZRIEHEL ASIC HEHE - 1.6T AARZTHARES) -

Photonics SOl & SiPh PIC E#t (220nm/400nm Si &) ; CPO >30% Soitec (M1hH70%)  ERIKGRE
E oNE

InP (BM(LER) £ EML E5F ~ CW KR ; 2"—6" REER >20%  AXT » JX Metals ; 2025—27 Si&
i R

L35 : BMIREE (6488) TRAEE SOl BH - A4 SPh BRFiHE o TSMC 202504 B SolC B
15k/B (2026F) — 30k/RB (2027F) » CAGR >90% -

##{E&EI® High-NA EUV + MOR (CAGR >40% > 2029F+ EHAEIZIE)



ASML Twinscan EXE:5000 (0.55 NA) » B#E1E >USD 4 {8 (BRI EUV By 2—3 1) » 88 EE:17 A10

(9 1nm) ENELERAD » EEARERR 2029—2030F °

0.33 NA @0.55 NA 0.55 NA

~8 degrees ~8 degrees

48 : High-NA EUV FE$IFBILE Z4 (Anamorphic Optics » Carl Zeiss) : 0.55 NA {#£E A 81818 EUV Z/EREES

ABHEE 11 E » SIRFIELFEAE (Y BHEHERE) - (CIEEBETFE Y i/ —F (Half-Field Printing) ° AR
>429mm? Bk E stitching H#% o

=
Shrinked by 4 times EI
on X-axis,but8 /" -
timeson Y-axis //

104 mm
- — /

0.55NA prints
a Half Field

Mask -

132 mm

Shrinked by 4 times
on both X and Y-axis

49 : High-NA EUV vs 0.33 NA EUV BZHTEELE : CD = k1 x (lambda/NA) ; NA 7 0.33 — 0.55 1EFR-BEITE 40% » B
B¢ 13nm [EZE 8nm - B A10 BiZh (49 Inm) LXF »
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54 : B ASP 8 (BFHT) @ G/I 48 USD 10,000—40,000/7 (A EUV H[ERY 2—8 (%) - MOR &4 &E/F
EiE/ME ASP 155 -

MESE  FTEM (AEMC) IRMYCPREEH (Rinse/BARC) » REFIR#EE%S KF PR — EUV PR » MOR 2
2029F %iBREDIEIZN - iTHH BARC £ TSMC i3:5EE 2RIMBTIEE -

| m - 23k @mETIRRE (2025-2030F)

2025 (USD bn) 2030F (USD bn)

IC HiEMISE 46.5 85.0 12.8%

— JBE ~3.4 ~5.2 7.8%

— JEPREHHA ~3.7 ~5.4 8.0%

— BfR(LE & ~3.3 ~4.7 7.1%

— EFRR ~6.5 ~11.6 15.3% (&=)
— EEEEEA ~1.6 ~2.1 3.1%

— CMP #1# ~3.7 ~5.5 8.2%

IC H#EMSF 27.1 45.1 10.7%

FEREMNTHIEEE 73.6 130.1 12.1%



EFHFR (Electric Gas) CAGR 15.3% &e——ELERERY (TGV tiZlKEE) FREMMRILERI - &8
RIRFEBEMEEHEZ 30% (BEREAK) » FE 20% » FE§E 18% > BZA 10% °
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\

60% | \ el
50% ‘/ﬂ\f' Z
40% \_’—\‘\/

30%

20%

10%

0%
2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025F 2030F

Taiwan local sourcing of indirect raw materials (was raw matenals before 2019)

Overseas subsidiares local sourcing of indirect raw mateirals (new category since 2024)

Taiwan local sourcing of spare parts
Taiwan local sourcing of backend equipment (removed since 2021)

44 : TSMC 7 {EREERIZE (2018—2024) : BiRIRHIN — EINREACIEERE FT— Ak REEZ) - 28 1RAER
I BEBEHE + TSMC LK - M ERIEHIRAER -



(USD bn)
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HVM
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2nm
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20 28nm
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0
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s Capex (USD bn; LHS)

Capex intensity (RHS)

47 : TSMC B2 HiEZ (2022—2027F) : FFF17ElG 2027F TSMC capex AJZ USD 70 15 » £ ZIKERAFELEMHFER
BIREACR © 848 10 (7R 1R 2 1R -

| & amASEASRESH

|®¥Jﬂi§1=71 (AEMC > 4749 TT) | Buy » TP 1,500 (+48%)

AL : B8 ELREEM (Rinse %iER| « BARC) HER > BiE THASEN TOK (RRMEML)] -
2H25 #E7E TSMC N2 £EH1E H BASF/3M mHfh »
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125 : #/EH (AEMC) ¥BEZEHELE] (BFff) @ FY26F EPS 14.83 — FY28F EPS 24.82 s TP 1,500 (60x FY28F) -

SR Phase 2 3335

"1g9. 159: PK and ntnograpny process

Applying
photoresist

' ——

< > W D>

A photosensitizing agent known as photoresist is applied to the surface of a
silicon wafer, which is rotated at high speed during the coaling process so
that the pholoresist can be thinly and uniformly applied onto the wafer

L J

"N | |
e o= )
e PETTTIT S

—

v ‘

(2026Q4 g=1R) ERIFENIE—IRIEEILE - FFERFHEWR TWD 50 [FHZ TWD 100 1% -

Method of stepper
Light source A)
&

- —— Lens in
illumination
system

Photomask B FERNL

1
Projection lens —#. %
i

Area which can be

exposed at once

A semiconductor lithography system aligns the silicon wafer and the photomask, reduces the
electronic circuit pattern on the photomask to a quarler or a fifth of the size through a lens, then
projects light on the circuit pattern lo pattern it on the silicon wafer. Exposure is done chip by
chip. Various elements are formed on the silicon wafer by using different photomasks and
these process can be repealed several times, depending on the requirements.

l Developing

Developes
Expased
photoresist
(IEEEE———]
Expoure Expoiure
Phatoresint t
e - -
| Develop |
Cide film Oxile film
TITTTITTT 2
e ‘ b ‘

126 : #T/EY (AEMC) FEFBHSERMEWRE - Rinse (EF#1E) — BARC (i§&&H) — KrF PR (REf) — EUV PR —

MOR (2029F+ #B£HE)

* SIERE Phase 1: &1t TWD 50 & - BRIMEL
o S Phase 2 : HI#: 2026Q4 335
o EIRE(LAIEL : BARC

o G—HEMIAREL TAM (518

— FHHEE TWD 100 BAE
PSRRI 0 848 KrF PR 45 B AIRIZA]



FY25A FY26F FY27F FY28F

EPS (TWD) 11.33 14.83 19.40 24.82

Rev & (EF#dfdh) — +35% +28% +22%

@ #E» (Kinik » 1560 TT) | Buy > TP 840 (+34%)

I~ s MR

EfNL : &8 CMP {881 (Diamond Dressing Disc) 17 » TSMC N2 fi{h#] 80% ; ZEBSFIEE > iRy
%2 - A16 BSPDN EgE)1& CMP $8% +20—30% SREENZE -

= Price
(TwD) Rel Taiwan TAIEX Index
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138 : thf (Kinik) DBU #BEIEEIEEFELE (EPH) - TSMC N2 i1l ~80% ; CMP pad conditioner £#ki#5 USD
400—500mn ; A16 BSPDN (2027F) E#Z#H CMP 88 +20—30% » FEHEKIERZHET -

Load
Polishing slurry v
|

é Polishing pad :

Head
, [

(' - - Fixturing

K ?‘Mafer
Conditioner p— /t‘//
h Platen

139 : HfVEEFEE/F N - EEFFFE OM (£) -~ Entegris (%) ~ SAESOL Diamond (8 » Samsung/Hynix) ~ JB1ERL
Diamond (H) - BFEEFEHUFNETE » HFZENETEERERTENRE  FEEIHUER -
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Fig. 141: Semiconductor manutacturing processes and gases used
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Interfacial Delamination (Glass «

ABF)

GLASS CORE

Crack initiates at the glass-ABF
interface where surface energy is
lowest.
very few Si-OH bonding sites,

Glass is chemically smooth with
so the

ABF film cannot mechanically interlock.

ROOT: Low glass surface energy + CTE

mismatch

IMPACT:
circuits

Full layer Lift-off, open
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o Cohesive Cracking Into Glass Bulk ROL Cu Trace Peeling & Seed Layer

Lift-off
ABF DIELECTRIC
JIR Cu ROL
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.-».mf % seed Tayer gotaching
H GLA  CORE s
' GLASS CORE
Stress concentrates at TGV-to-glass- ) )
Residual tensile stress in
surface corners. Crack propagates

electroplated copper ROL traces (due to
Cu CTE >> glass CTE) causes both the
seed layer and Cu trace to peel off the

through the glass bulk itself (not

along the interface) — more dangerous

than interfacial delamination because

ABF surface during thermal excursion or

it is invisible on surface inspe
mechanical handling. This is aggravated

by low adhesion of the Ti/Cu seed to
smooth glass.

and splits the substrate.

ROOT: Cu residval tensile stress + poor
IMPACT: Substrate fracture, latent field seed adhesion
failure
IMPACT: Open net, trace Lift-off, signal
loss
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30%
2025-30F Semi wafer market :
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10%
i I
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Photonics SOI Wafer bonded Customer Reqular Average
NAND capacity growth annual growth
expansion
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