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CoPoS 21T & ? CowoS EHR{EEI T —&

CoPoS &% Chip-on-Panel-on-Substrate - SJPIESIE CoWoS FEMARTIFRIEERN T — KT - CoWoS RERBERER HETSMEIEE - m
CoPoS B EMAWRBASHER - THE EREABE Al B R HHHA - HBM 12 - BAEYBEDENBE R 2HORME -

CoPoS HIZIVER - B8 A BAREIERAER L35 - BREANSHERCESERABE - IXESANTERY - BHARFBAE ALGPU - Al
ASIC 5 HPC BRRHE - BB Tt Al RREBEAESEERNEES HBM - BHHER < TIEEH A5 -

HISEIETAN - ST CoPoS 7 310x310 mm SHUNEHRRTHMRE - AREEEARLTRE : BERZASRNE 2028 FEE 2020 Fo@h
= . BB R - BE - MH - RRAERRIHAZHE - EREENENSEEE S AL - e )

Al Chip Module

Logic / GPU

CoWoS - CoPoS

R ER & B E RS R EiR
Sil'é%gl }erpger

ﬂi B — Panel RDL
b8 ) BABAEENMRESE miREIAR
Substrate 1. GIEER Sub
SRR * CoWoS : B2 @B+ W7 /E ilfjliégﬂfie
* CoPoS : ARZEMR+Panel RDL
| B S B 2.B0BR | R EAREE
« BT Al B R R I + CoWoS ERLAEMT14
- UERA BRI SRR S ~0r05 - SHMEERIN A SREARR « 2R R B AN
- B8 1 FRPA ~ EIAE 3. MgtRE _ « ZEFA Al HERSES HBM
- BB ISR  AES * CoPoS ZEM F—BAK A KB B BE - ERES
N ) BRmHESRH
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WLP - PLP

SESHAREERHBZEEMNENRNNTRRMESEEECTC 2026 - HAXKREZEREHIETEESR - EHMEEE310mm
x 310mmERAKITEER - SEEFA12NRERERIRNRE - S "BRNTE,  RIFEHNIEEERE B/ NS4

BRE - i
Interposers or Substrates Fabricated on a round wafer (WLP)
and on a rectangular panel (PLP). A% &
’{% J)
WLP PLP BT
Snistiat 300mm Wafer 300mm x %Om@ﬁaneﬁ
iy ~ B e
nterposer
yy T
The wafer material The panel material
c:'g: l?e Z?;;ir::‘cﬁ could be ceramic,
: : organic, silicon,
9 iaas,Fan-out glass, Fan-out
@ &ﬁi RDLS;/etc: RDLs, etc.
» 8 Substrates or Interposers » 16 Substrates or Interposers
» Area Efficiency ~ 50% » Area Efficiency ~ 88%

The larger the interposer (or substrate) size, the larger the area efficiency of the PLP (which leads to lower cost).
This is very important for HPC and data centers in Al era. Because the interposer size is very large, e.g., 2500mm?
(8HBM) or 3320mm2 (12HBM). There are less than 10 physically possible interposers on a 300mm wafer.

S
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RERIIE (WLP ) HEEREIE

145 ( PLP ) RYEEER
PINvidia Z&5I&#AYE R ERETR TS50 x 54 mm? -

4565mm?) - F—RKE\E KRR~ 120 x 150 mm? -
0

HRTEBLHN S5 BT+EHRRTHPNEG.S x 830 mm? =
E
[ R #R £ 35 o] Ui &tk m 18 3R
TSR 45%-
0

12 SEREERE - B ERRE R A AENT -
253 81% - M WLP RAE

SR ANBRIEHER YN BENERDNE TS
WRARE 5 -

PE£920% AR A
2. AE'
HEZRERERIIESHN -  AUERAEANSEREYS - A

T e
/)

T E
2’]10%%75? ™ il &
4 A Y
|3 o

3 E

g W

[

0 300mm SRE 0 300 x 300 mm? ER
0 7@ $7E 0 16 B fE
0 EEYE-45% 0 EREUE-81%
Ref. Yole report: Panel Level Packaging 2025 Market and Technology Report
Confidential

0 600 x 600 mm? EIR
| ——
TSMCCoPoS{t FESEIE R : SHEMATGV IBS EARITH Al & 715 B = EHES

0 64 @ N E
0 EEE-81%
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1—.-,.56aal,ﬁi£+ﬁﬁ1‘ﬁﬁﬁ..vu\ﬁifﬂ (Total Carrier Area) 1 BB FEAMEHE (Total Usable Area)

AR AIRRORT EARBOLBBRE—ERE - B4 300mm RESHELELEUBNERER - B8 700x700mm EAREEZBREARSE -

. % = . 490,000mm?2
Total Carrier Area Vs. Total Usable Area For Different Carrier Sizes 412.128mm’

84% usable area

-e—Total Carrier Area -e-Total usable area
800,000 360,000mm?2
302,500mm?
84% usable area

700,000
262,650mm?

223,250mm?

600,000 85% usable area _ @
—
Usable area = Carrier area — Edge exclusion "ﬂ v
500,000 | | v %

L |
SIX ?ﬁ , LAC\
400,000 2=
i 1 25 0,000mm?
o 84,100mm?
70,68 o ]
TE 93% usable area
300,000 56,052mMm?
I 3 95mm2 93% usable area m

28,353mm

ﬁo 909 ble are
@ &/ 0,000 o Usa ea

Carrier Area (mm?2)

Usable area = Carrier area — Edge
exclusion — Sub-panel edge exclusion

Large panel carriers are usually divided in 4 or more quadrants
where active dies are located, making the ratio of usable area
inferior to that for smaller carrier sizes

100,000

200mm wafer 300mm wafer 300x300mm 510x515mm 600x600MmMm 700x700mm

1. 600x600mm ER : EE2Z 300mm &E 4.6 5 - 700x700mm Eif : His=2 300mm &E 6.3 5 -
2. B HETE (Usable Area) 8&EZE : WIFERMEA - AEEXERES - TEL - KEERMFIAZER (84%-85%) & 300mm S&E (93%) -
ABEZBEIRE (Edge exclusion) : 300mm BEIREZIBREL Spm - AZVERE)E SELAEAE 20pm 2 30pm -
FHEMREI7 (Sub-panel edge exclusion) : AEERFHEBEBESEHE DS 4 BEHEZRR (Quadrants) - DIER KRB ETHEREENESRR -
3.8 4.6 5% 6.3 BFHEBEER - R|EHRMEHMBENBETENRE  SEEERATERS F—KAIBRHSHER -

—
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o 2 [ E ? RUBBEERCERAEEEZES IR ?

L

3D systems ( 2.5D Interposer & Heterogeneous Integration) 2.5D Interposer
0 Small packages K e
0 Ultra-high density interconnections Question: Why Glass not Silicon
0 Ultra-high frequency signal transmission e mo
0 Embedded thin film passive components @ Coosse aaias 'L_' .
0 Ultra-low resistance thermal interfaces “Wm | b ﬂ g*m w

TSV TGV diameter

I
|

Glass Interposer Ko CTE Mismatch cause reliability issue after stacking

CTE (ppm/‘C) Materials CTE (ppm/°C)

Pure Cu 16.7 Si;N, 3.2

Pure Ni 13 Epoxy 55
TGV substrate thickness
(200 pym ~ 800 pm)
™[0 Glass with optimizing CTE (3~9 ppm/C) can manage warp to
achieve heterogeneous integration.
0 Glass has a low df & dk properties which is suitable for high
frequency RF applications.
0 The RC time delay issue can be reduced by this integration rore A S Pure AN it

54 Pure W 5.7-8.3

3-9 Pure Ti 8.4-8.6

Conclusion =4 Composite Substrate 25-35 6-7

bt platform. 2.6 Pure Ta 8.5
Ref.
1. Georgia Tech., 3D systems Packaging Research Center.
2. 1EEE Pan Pacific, 1.6 (2016).
3. Thermal Properties of Metals., 1*' edition (ASM International, 2002).
4. Yiu-Hsiang Chang®, Wei-Yen Wang. et.al., (2023). All-Solution-Processed Metallization of High Aspect Ratio Through Glass Vias (HAR-TGVs) With High Adhesion Promoting Laver (APL). JEEE IMPACT 2023 TW-0034.

| —
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PANEL LEVEL PACKAGING MANUFACTURERS MAP

Map of Worldwide Factories — Current or Future Locations

Portugal Europe

|§mkor
Technolo R
3

@ SILICON BOX s

Future - Italy =

—

| Y R
ﬁié 7 ? Yo

North America

S pPACE3 | Future - Texas

£ skywoter R&D/LVM in fug?{1
N

Greater China - Mainland

B @r

A Rapldus

SHARP

Utilized for AOI Electronics PLP j

Future

% SHINKO

/
] ISouth Korea
]

N

ne;:es

Florida
’ .,

4 |sn|v|s v NGl S
SC| *ﬁﬁﬂ* | K ELECTRO-MECHANIC!

asinip] [BMCT

J

Panel Level
Packaging

— g |G

o\ ERTIR ECHINT] |Z"’ACCESSI ot (Singapore

|BOE

AN

Organic or glass Greater China - Taiwan

substrate /
embedded die PLP

§ \ InnoLux In!,. Powertech

Limited space and map resolution may not
display all territories of a country.

technology
\ Future

Unimicron Pioneer NJO

Future
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Emerging Trends and Key Markets in 2

Wire bond

IRES (RERAZIM -
EREEBREZERRESIH -

Flip chip

BEIK KRAL
B0 (Bumps) HE

Wafer level
packaging (WLP)

SoC1E8iSoC2%&EECu-CuBEREERGS

& N EEaEEIEE (EMC) - WiER

bumps Z 2| N S RER (S@strate) Ed PCB -
- I -

Interconnection
technique

2
BRI R -

IDTechEx

Si-based
interposer

.5D and 3D Semiconductor Packaging Technologies

Si interposer

(Through-Si-Via) MIIITIITIITIITIITIINIINT '
B (Si)hPNE - BIEEK
B RENMEIHE -
HE s EIRKIB AR
BHMERE  FERAS
MEEEERYIERE

IXIXXXXXXXXXXXIXIX

13z R e i) 1Iex

--' &é;a E Unoerta
TTITITTTITITITITITIIIIIT M

Sibridge

% P

LL\/’\ EErIEREREREEM - xxxxxxxixxxxxxx
QB T BE 50 SR BE {4 th R B B9 3R :

R mARER - I
R E ARG RE -

2.50 fan-out

FOPLP g
CoWoS-R i
18R - BERAN
Z @ &iH (Die 1,
2, 3) W pEIE AL
x -

Organic fan-out
RDL

ARPTERARELEH
KMt BIEWHEKRER
BAMENERE - ENE
FEEE - TREHESP
AIRCEEIE -

Organic-based

interposer M IITIIIIIIIIIIIIIIIIIIL

IXXXXXXXXXXXXXX

2.50 Glass Interposer

Glass-based

: Glass interposer
interposer

R0REEEDHIDVIVOBVOIDIDD

IIIIIIIIiIIIIII
RETEA K O] BIRE R

TREETERS HLAE AR

IREERHFZED - FIMOIAEABIRGE (CT = BT : :
HE . FHAGEAREWEMRKRISEHNPNABIIERERE - 2 - WEFTENEE
2R AR - BRIRZ KIREEERD - IIMEGE LAl bk & -

Yi-Hau, Shiau
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RIBEMRA =18 R D E

35 T R AR
(Glass Carrier)

REBARHBRARS

, I Bit%. AMCR2EantER
- IBEERM BMEFEEE
\. EhE o

fH B B
. BRI, FHCRRER. BN
-ﬁﬂ#%&n#ﬁﬁ’ﬂﬁAsﬁm%%?%ji

9
9 |
ggﬁhﬁ
'Bft‘a’fiﬁ BRIEAESHHEH
- REHAYREHERE

»@ B
CUENEIEE  RASESERER

|:|:|7,, S

ERAE
8 L

(Glass Interposer)

O ® Ky

!SI_JSH RHBRE

« RYBEME

VANE:/ 3
- BRARYIE > BREDFRE
« FEGREFRR > BERRCEE
s PN ERMHRAR » SRR KRR

- WIEET8BRM > MIBARDERFRE !
RER / (RIEAR < REAIHIFR (PET / PE Liner)

ThREME B A4
HHRCRPHER

WA

<« BOEAKR
«— wrER gEam ——

TSMCCoPoSHtfEHEER : SIFATGV KBS EMRITIK Al ENHETES

Silicone-based Adhesive
2. Modified Acrylics

EEBEMLERER

REBARHZEB M
AARFRRE. BN
BIARS > BNHEEE
Eﬁ#ﬁﬂ:&'ﬂ}%o é’\\

EftiEiEs

W ZOER
(Glass Core Substrate)

ﬁmugm ﬁEkRTE
12 SRR R 15 b V77 7558
EHE o

« ARTERAAEERERED
« BEARRAZIEEHEARRA
o RN REERT BB AR AL IRA

VANE: /3 -

« KRTIREERS HR - REEFIE#
o WU RAE SRR R ERPE AR I RPEER

o Bt R AR BT AE R 11/ VERBES

ha. TN

myﬁa

AEABREFOUASEEHINZ Yi-Hau, Shiau
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RIBEMREARITRERAVER
3D B

EER

BNE BR L
K-
cemEQ  CEED

—

PCBE%&g I 9 U
g

FOWLP
CoWoS-S
BRERER AR (A
BT830 S5 R AR
] dvanced Packacine 2025 Market and hnology R
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TSMC 2.5D $7tEH:fi7 (2.5D Interposer Technology)

818% - Intel ~ RapiduslIEAE B O BUIKIBE R Z O ERR I REE - KEBEMBRNSIA - EBZERTERVWINEHEBE  MABREREARIHETNEZELN
HEMREEZRNEERE -

W NE (Glass Interposer) By fiT= 24

RS EHE - BEEEAHICRAE HBM ( BEER t’fﬁg :,%1%%&? E%ﬁ S
Glass Material HBM ﬂ:EﬁEPM:' (Silicon Interposer) BiE# T BRI E K AR
1. KERE - AT RS EA RS . B E R A (Panel formats) £

is an option for

Lotk intainee ﬁé%ﬁmiﬁlﬁ%ﬂ%%mﬁﬁﬁ %U%%E
R S e IC 2. BTN  KIE SREMY - AR RS E M I R R
G 3. 7(*“*1%«?@ r a ge)
' /\4 Iﬁi%q:ﬂ}:lg\-ﬁjnﬂ AR ERA AR 4 8L (Tunable CTE) AR BB E 1 -

SWHALER PN E —EEFEENEIR - BisERHBENMELEGHARENEE
e

4344344444
‘ : IRIEZI0EMR (Glass Core Substrate, GCS) BY$: il =24

e Soiesbaian HIR A T80 - (ERIEEP N BEUEE PCB M1E1R -
1 R A | GCS RERERMENIETE - SR BANAR

- OB - B AR E SRS 2.5D DA BIER -
YYYY N YY Y 2. EIMEIET | R IIEE R SEE (High modulus) BEMEE - B
R RAE | LA AR A -

E_EHE MR (Microus) . § %{g.@ﬁlﬁﬁ . Eﬁi%_ﬁ"\]gfgtbﬁ%*ﬁ/l)\g:% @ Eiﬂuﬁ*fwiﬁﬂ E*UEA

WEDNE : N2 =B B=STEMRESEn - SR =]

i%g%gﬁé Cﬁsiﬁﬁ <;jﬁ%g&;>ﬁ;ﬁ§}m$:@n 4 BEERH . GCS ZIFLLAMERB MAVEIEE (Pitch) 2B /\EE 47
Z I\ . RETR J#AS FEEAES R B % © o

EEEE | 175 (BGA) S5 - EE (L/S) - EEEHEMAELE - FrEEREEE (Build-up layers) B/

ZfRERS | PCB THAR -

- —
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M/ EE : 751202534079
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FREEESE 114061994 ERsE A A 114/08/26
S/ B 54202534079 i/ BER 54202534079
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HMASHBEBE) 115/05/16(53-010) %g%ﬁ %% 5/05/15
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RURFE v
Bz H FMASH
114/08/26 s E1 0 115/05/16 EEN SR EESENE
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— ‘ e o kY2 -
SIEMATGV BB S ERITH Al E N EEHEHEES
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)\

FHE/EE

| =2x8E8

mmA /]) 7
B

R R rE
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Bt

RIBA
iR SRR L 7B
JilIEEE S22
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BRIERARR
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o
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S1EE HA3DICHEEH 0

2F, 7D Bldg., West, 16-1, Onogawa, Tsukuba,
Ibaraki 305-8569 HK M HANZ %
BEBEF#H . G_JP3DICHR@TSMC.COM

(BUEHZE AR50 BIREE )

R /7 & X BB

TSMC¥ v /N>
3DICTHEMEFE L 7—HARE
TaeRA 750 avi
FOZANRR—Ty —

TSMC v v
3DICTHARIRSi ey B
N"RTLSFVE 29— R

<7 50 4 AR 5 o ) 7% 2 o | 'Tsmcy“iv/tysmcm'asﬂ%tysv—

TSMC Japan 3DIC R&D Center

SR R RN 10 DR E BT 5, LAY 2011 & 1A

TUORASORCRMNE. = %< 7107, BREELL IR 7Re2MRCER, ZOK

B T AT ARG R R E DT, 20215 LY 5 e 20210 scin/ <y r—S 7R RARICRE,
B TSMC P aDICHIE: e 52> =Dt b H (%) — K, I#fl+ (RRAE),
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Unleash Innovation

Glass Substrate Development for CoWoS

Benefit validated with simulation aid croscollaboratic—n
PKG improvement: COP -16% ; SBT effective CTE -19% : effective moduius +31%
Pl enhancement (simulation): R(mohm) -27% ; L(nH) -42%
Continuous investigation required such as glass thickness, layout for large size CoWoS

CoWoS with Glass substrate CoWoS PKG

COP, CTE, warpage
improvement by glass
core application

CoW Size

X & rets,s eCoW| I . 7 . ale wialnlalomii
VI« PKG size 85x110mm | S g MHM =

SIPl improvement by
thinner glass thickness

] TS TR TR T I Glass-SBT Organic-SBT
| ! | o—
K
L==1 ) (=
0 e 0 = S
=3 o~ A =
s ew@&Del 'nat|on Thin but better COP Thick but worse COP
©2026TSMC,Ltd. " EH&EIN--> BIER ) 27

TSMC COPOS{%E&@?&E : %*ﬁ.‘éﬂ]TGV RESERITR Al &S EHEEES AEABREFOUASEEHINZ Yi-Hau, Shiau

PKG Coplanarity

TSMC Property
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20255 |

AiE s EMEER (Pilot Line)

REGBERARETRERS APT
[E3E v

&

\.

310X 310mm piE s EL > 310X310mm
EITH AR EELRIZEIME -
I
=~
1L v S T

,,,,,,,,,,, k2 % (GCP ##}) -
AGC AGC/EE (IIgtal) 9/:’

= LPKF/DISCO (B42)) &
TEL/SCREEN (RDL 3&{#) (]
SCREEN (R {HERAIiRIEATsZF; o E]

© IR3thEREE (On-site R&D)

— BLEE | LIRS > EREEESE ~
SRERE TERMESR R AR EERE
ERNEERFFERESE) NRFHRR -

% 3nm R[EIRRRNRE B AR KR
ﬁ%& 5 AGE s (52 %) S

N EZBE2EER APT &
(P4~ P5) IS B ABREE
Eith (GigaFab) » #17 510X
515mm ERERZEEE °

EENIRAEE -

ARt £E ESHRRER

A REIRREEIE ;
BiH - 5hE - FRaEH
EhCEEERE
SRERESEHERT
R ERERARER o
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;A HATSMC CoPoS H
| mx | sT&® | mERm

Ibiden

AGC
(TBHE )

SES

Canon

(££5E)

DISCO (
HER)

REEARE
(TEL)

REEICE (348})

Manziz & &%

5h¥8 (3131) /
45 (3583)

HE (2467) /
ENRE (7734)

K (2360) /
B /

BB ¥ Rk

ZOEIEEMR ( Glass
Core Substrate ) FH%
B B Y8t

HERERER  SEM
REHIBER

ARTERABL EX R
Jt# ( Panel Stepper)

TGV EH BB AMEE
ERIER IR B

SiE2%E RDL &%t »
*ﬁﬁﬂﬂﬁi” S 1

A3 38 T AR 0 T2
WRREMmA (RDL )

B AR BB (LT
(ECD) A TGV BHEHE
BETA

RERE  SRELLER
B, ( Via Filling ) 3%

BERRE  BEREEKN
EEERER A

AOQI Je 21 R B BV H
*&1’%&. E/EJH 1%

‘8 HEEEER

R - BRI EARBERE

aiEE « HAICH =75 —REBE -

—EEERE

HATEEH 310x310mm Rl ARKBZO E S ~ T
EEZB{EAEBEERAEE (COP) WM -

ik 2 & ABF-GCP M?ﬁﬁrﬁ’ﬂ

GSC WM E BT S RE N EEER
B1E) - LIABE TGV AT -

BIEERCERE NS AR ERERRETZ O Demo AlE - E’fﬁ%@'mmmtﬁﬁhi‘éﬁﬂ EHENER (DOF) K&EM

BT AT 35 A5 3 1 1S A A B AE Ak B "‘/? ) EEt Eégéfﬁﬁ% RAEERIBROE ( TGV ) FLIEWEIRFEERAY 50
K (pm) EEI‘UFHHETQ\ Wz SHERBIMKAL

]
B S N - Tazmo % H B HEE R EQETRMHIE R - 7-8 At ABF #iI518BREL PSPl AR IR -
TR D EN AR -

SR8 GSC BB UMLK ZOB#* (FIFHES 3.5 10/4 1 FPD ERREE
510mm EREEBERNKE - HUuRKERR  REEBSS - -

( No SeWaRe ) Mtz - BRIERSEFE

rﬁﬁ% ﬁ&mmuT

) - BEIE5%Ak 310mm BRKEHEE

EaIN5ER 310 ~ 510 LUK 700mm =@M E MR ARSI E ECD BiEE RS
WIFTUR(EW I 20 TGV W E B RSB @AM -

IEERBAE

ERhEaREERNEELCECEE -

BHZEBRMBIARM (2 MEC ~ Uyemura ) ETERE MA@ RO BESGIERE TGV RAEBHER - MIEMK
TATEL. TREREEKE (Void ) WYIEMER -

ABF ZEBIZEMN - RELAEEEZNAHSRESEBNEEHEFEEEEH -
st mENERERIEE ( Delamination) -

B 24 Ll A9 ABF EIRIBE R E e

REBEENNERIRAMELSSEE
LREETRPE . NESNEEEIRAIRE -

1§ AOL B RI/R AR 1S4 " FEAREEA L SE " KEiE 3D AEEHER

O
SIEATGV KBS ERITH Al SN EEMEEES
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TGV 6 KiZ/OHIZFRIATR

1 2 3 BT
E - MAHEES
RABAMAZR (Fused Silica ) fEREME - HEHFIE UV 2 IR
" e o
— ’ B M - FEEES LIDAR ~ AL9MRIFRIZS S &R Bl &*ﬁ*ﬁ%’fﬂ%
TGV & BGV Etching: Glass Thinning: CMP Polishing:
Precision glass Spegialized wet Optical-level surface J— .
microfabrication. efching processes. 5 planarization. %%lr$@$%mlr$ : m
RENNABBENEY RS . AR il - B
| £ ;EEwiﬁiﬁE EMS miH R REANET O SMY
K 2N
e FsE g;vzf% ol N B LA - SLREOREREEY
integration with single/double damascene _, 3 electroptafing and L g7 O ﬂ;ﬂit
Silicon wafers. redistribution layers. ) G lanarization. BEZE M {-E ==
o xS
HIEEE F: fil 40 &f £ B8 $2 % AR
?Ei?t’ﬂiﬂ aia ZoimEe) ggfﬁ?ﬁﬁ%ﬁ)@?ser ablation) SIER E T ERIBEMR LB - WWREERRE 7K ~ FLEMURFUEAR (207 RE
A }m’g’m%ﬁ RIE (Cleaning & Surface ¢\ yim o) per B REEETAARNE - BRATREAAETEABERNNEN - LRHEEERELNBE -

Prep)

3 Ti/Cu EF @& (Seed Layer ZIBREE (Sputtering) JUAESK (Ti) MEFREE (Cu ) BFE - HEEZ= (Conformal coverage) Rl &2 2 HERE IS
Deposition) MR -

i) FLIEEF (Cu Electroplating) #1 TS ELUZERBAFIER (Void-free fill) SiHAIEF - BIEER(CELSHOFERXIBIE 95% W AARFEEMR -

‘rﬂ
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| EREA AR - FLESHERE - RELERR
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(Mechanical Drilling)

HRES -

&= 5 Ablation (Laser Induced

Deep Etching) (Photosensitive Glass)
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m!tt(AspectRat’b) 9 <5:1 £10:1 >50:1 #20:1
% 18 h% % 18
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% i3 i ch o}
REESRE E(BR) 24 R B (BEERESR) a5 fEFB
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Corning Laser Technologies’ (CLT) : 8z
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Tsdgykgq@%mﬁg
EAa
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o« BHIE

o« HHEIL

F—45 (EMWEH)  AEKEMWES (Picosecond ) UI—BESZ2—WHEBSERE - TR LBEEMITE —EM
INKWERAKEASIEAR ( nanoPerforation Guideline ) -

B (CO2EH)  EEE 2 THE—RKRCO2EH AEEERKFANNIIFER - ILIF CO2 EHEEFIR

H®EEL - 1BHEER "E#FES ( Thermo-mechanical Stress ) § - EIRIEIEE S| B AR ETIZ BTN IBREE -

e
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LPKF Glass Processing Solutions
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https://www.istgroup.com/tw/tech_20250909_tgv-failure-analysis/
https://www.spirox.com.tw/tw/news-detail/621/
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S
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BEEEAE (Low-
NA ) EUV -
HK&RA13.5nm

Shorter wavelength

Hgher frequency wap
Higher energy

Inside the radio wave spectrum

Longer wavelength
Lower frequency
Lower energy

Wavelength

Distance from crest to crest

-

Hz 1q° 1q2 1q4 1016 1q8 1ol10 10?2 10114 b 10:61 10:8 10%° 10;22 1224 .
Long radio waves AM | | FM | Microwaves IR uv X-rays Kﬁs Fﬂ
==
0.3 GHz => Radio wave <= 300 GHz ’\\\

NON- IONIZJ% IONWG RAD\lATION

frequencies in this band can
travel long distances but get
blocked by dense objects.

SEMI-PERMIABLE BEAND

frequencies in this band are onS|d
more valuable because an p

dense objects like brick ments.
()

do not pass through dense
objects easily.

Signals in this band
can only be sent for
short distances and
unobstructed.

| )
7= “ =
“ 3G 2 4G [§156+56
A | g o R 115G
Broadcast TV Cell GPS 1.8-25GHz  Bluetooth Weather Cable TV WiFi 2-8 Airport 5-95+ GHz
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‘ | wide range
] I ] I of bands.
e o o0 ° ° o 'Y
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Euusﬁu Xslicer SMX-1010 / SMX-1020 (:iﬂﬁ%ﬁﬂi&ﬁ%ﬁﬂ&)

Flr4sEs - (ERIBEEEIRHE (Slanted CT / Oblique CT)
IRIBEMRTHRAE » X-ray 514R)5EL FPD R AEERIBE
MR E.tﬁ?ﬁﬁlﬁ%ﬁ@tﬁﬂﬁ » BRBARERE L 360° [EiSAIRIRE -

) SHIMADZU | | X-ray L
{ BHEIR g iniace _.3_»&\\
Xslicer (faFAE) 'Ki%:—:- ;ﬂ_ = 2.2 23 - o i
 SMX-1020 l §§/ AR R R 3
—w . jﬁ’ g/g N (oiee— Sl i o
AR e L D VL s ot
j( -]%7& 310 x 310 mm WEER (Ries)
~ RRFEGRRBRSNELS
@ it Tov oI
R EEEH [FHERKE] B Z & ABF $5{u&E#fl (Misalignment)
2AIFIEZ O LTS 14 [E ABF 4438852 TGV §@4¥88 (Catch Pad)

BEME 30 um TGV ABELRE
BIEETRLE X » IRRISRIRERAEH
(FEERRME) -

| =AESE (A8)
- BHFEG

HEREQAZ (RABREE) -

L@ ABF _  m | —

Tovm — o S R e A REE X
(Catch Pad) -ﬁ-ﬁ‘;_, . | __1___‘:&;_“_!_ (ZH4R)
/@ ABF e e g T S

[ 0 5i2BMEMEER, 3D X-ray CT #1if - '‘REBSHETEEEFER CT EZHE » WIRY Glass Core / TGV EARRIFKARERF R BAFAE S -

AEABREFOUASEEHINZ Yi-Hau, Shiau

| —
TSMCCoPoSH B R : SIRAITGV BB ERITH Al ENHEEEHIEHEES

Confidential




Innometryt BB E 2 A FIRIBEMRTGVEHAnyCasting
XS B E BB S B HERBRISE TRIART

ImE R :
T "\ iInnometry

- ——

m#E X-ray/CT FFBER M 2AIE2 B AR Innometry it *7\\ =¥
(Ol=MEa| ) 75 2026 FEABY AR REEHBEL
( Glass Core ) &%E - WFEER] JWMT Xtol ( B5HIMEER
Exitol ) BUR AnyCasting =X B8 TGV SRS RIE AR
i - BE=FATDEPERE R (South Korea ) &+ AIRIHA T
. BRI/ RUEOUER - SRERERREESPEIRE 0

M O TEREREB AR Intel WATHE -

¥,
=

DWMT (B53TFL)] — [Xtol GREEIE)] — [AnyCasting CGEINEE)]

Innometry /Y X-ray/CT FJEBUR MRS - MEEFILEEE—XMBRERRFTE - R TGV LR ARIREEZE AT 24
& (% 30~80 >k ) - Innometry BY CT sRIGREEABIRERAAIR T - EEFERE - ®AVERNNMLEERTRAREEN
ET4R ~ BRERE (Void ) AZM/NRIR - E=FmHEERBH Innometry BURREHTF - ARKER_ERRORIBERHEESAK
EFNEABBREHIZANEE -

—
Confidential TSMC CoPoSIHfESEIERE : SiFATGV WIB S ERFITHR Al & Hil % S EiEddEsS RREABARSH I AMEEF N HZ Yi-Hau, Shiau







B AHFRSEHF 2L
BT DNP #0/85 16485

NEG NEG £ CO2 E5T By, - 51i2e B2 . DNPIXESEHAE+84Z) - TGV AKE/) - BEEZR - BFEEERS (9+ vs NEG
(BXERIFEE) EXZER

B ~5) - %
GRE . HELSRERZ  BERMIKARES) NEG - &

,  oR
TOPPAN TOPPAN 581875 RDL (B 7/E) FU1B B2 . DNP ERIBILASMIBIGIR ( S2RL ) 5% -%ﬁ%%%?ﬁﬂ@i@ﬁ%ﬁo
(BTN 25 48 (2/2um) E— UL EEE ERE ) ERE © TOPPAN Eﬁ@—e%a@?ﬁé%m%&h B RS giRRER -

%?

it E I =E i DNP Ry B S EABFRREECER

==

EE"]E_/@}\.E%E&%E@{’EE@E&H}%E*& o O\fi-ll §I~D1lf\lEPD ﬁ?\i{%ﬁ}\%ﬁ*ﬂ(ﬁ%ﬁ*ﬁ 1&}:‘_‘ZZKE/J FC BGA E}_Q? Fﬁ{&%ﬁﬂ j(m_kl_

o 9 LM ARER I 1% ABF SiiE WEBET= E%&“ : DNP #EB#ZD TGV MITEFANBRIEE - REGEFNE—RPRIMLE -

/ R&

i IERE : H 9+ FRELEA TGV & sub-micron BN %4 - FEfR 7 27 2.5D/3D S% EH &P ATk fRAYIAL -
EXHGEF: EEEERELANSEKRR - BEDNP ZBEMNESR - SCREEN SHAXABIXEAMEAR - MIIRIIRCENRBEARERFEIREEZRIM -

BT - AETEE - Intel ~ Rapidus & - AR&EZD - RREBERM - MIREREERN Al 0 EHE2E (GPU/CPU ) B HBM B/ IETTT -
DNP Z LAl - @M ELL/AEREARHE DNP iR 2026 F#IFREBEEE - 2028 FE8Z -
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Cold Plate Cold Plafé !
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TIM 2 oFE TU e s
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1. MCCP Wz LMEBEERMUS/NNEEEENSRRNEBAREE  EHRERE MCL EEMZ ZRMERBIESSE - 2M TIM
2 BRVEEE 2-7 W/m-K ~ 1GEEFEHE 70% DL ERIARAHRSENG RAZ AR - E ¥ 2027 1% Al & R 2= 2,000W & 3,000W
FITHFETEHR - MCCP WX RZERBE#83 LR -

2. MCLZBEBEB—RMEBR TIM2 - Heat Spreader £ Cold Plate =418 - iU —HB8{ERY Micro-channel Lid BXft - {240
RO HEERREOR RN Ld ASER - ERESHEREEREYAEMREEEEMAE - ILRFHRRADBEI9E R B2 KR
e S R/E—Jut - Bl Micro-channel Lid ( @198 5 ) - ARZAEBASEIANZE2ARE - ol 2 HRERREBD
TIM2 PRz Bk RO RE SR ZAPEHRSE - MR R A AR Al ERER R S IFEBEARRINEZHMAE -
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1.BGA #EEHILE : REB(LEIR "EMRIR (Lidless ) 4 ~ "E#HEIE (Lidded ) 1 IKIEZER "L ER(EN®R A » =1E3RE - ERERL

'

MEZREEEE (FEO0CREA ) AEERE (10 ASIC EfELA] ) ZRFREAATZNELRS LEFIHE -
2.NVIDIA CoWoP f#fr : :RAREBESHMAZWAFEaMaRET - WAL EEMIRTEM (SI) ~ NVLink EEEEBHES - HEIXR (PI) iEZ KK
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SR EMEIREE FRAEHR
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Package Substrate
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= FIBEHETE
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MGC HL832RS / GHPL-830RS
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] BTCoPPER™ CRs 7 A% &

xE
/I/ K 6%
SAARIE l:“)bf%w"
SSSSSSS /. |=BTCOPPER™ CRS
[ Ny S Gy S Gy G S (N SN G T g S - /, //,, jj‘azj?ﬁl:“)l/l\“?\yjo
 EEEFFFEF NS EEEFIENE NN = BTCOPPER™ BF (fRS&E#&L)
EWRPYy IR |
............... | o
I-—F A4 --F O EEEC HL832RS(LCA)
R FERERRAL LTy T
]| BTCOPPER™ CRS
2 XDH¥EFINVT— ASZIAPREIRTYS

BTCOPPER™ BF (ffs&E#U)

T AIMNERSMREERED  BEARTERTZAKSHWBAEL (38 Resonac ) Y MCL-E 25IEEHE - MGC #
i HL832RS - ANt A Chiplet KEHEREAXRRTARERTIES - A HTEHNRKHEEBIATRENRTY
B o

-
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ZSEE A (Advantest ) 2026 FFFESEHEHGRBER S

SEAMEl || TEENSmE || SesRAN segay | 2020 F MR BEE 3nm REERZERE | HB%%F

9 IR FI AL (2026 WEHER : 2026/4 ~ 2027/3)

EENFKE

X <= Techinsights (2025.12) - Semico ucty Suppller
S~
e ﬁ'/i %; Survey jéj

Advan tIn tor%latlons (2026.05)
s

1.42 JkEHA > 3,500 @Em @ 6,275 @B H 4,655 EHHE vantest) EHEAE « Al SRETHERRERE

(#) 94.7 3% T) (MR AR) (51838 100%) (18 0% IR . B2 EEEIZREE (Teradyne) -
% %/”5 5. Garter (2026.03) - Semiconductor ATE Market Share
BEEHE ¥ : jéz REEZIRF BRI R ERERR AL -

- GENER A BENEBERAR
. HBM a;mmemn REME
- MMNERBEEHE 90% ML - PMIC AEARRER

Tl A
&) HIEERGRE FLLR (2026 TH4)
3 E@E M (Advantest) LK i¥ (Teradyne) 5
N R Th iR 5 SRS TS BRI BLO R RS

ZHRIOR -
BB SoC WIS BE B BEMETELYE NVIDIA £ 856 - ~ /AN

i;E oC ~60% L ~40% A'F HPC 52 Al 18B8% R{& 3 SoC Bk 80% N
T @ISR A o 2 1. LUkeElle2026 JPCAT?KHEE'ZK

o 2SRHS ~70% — 80% S ERUI HOM WD . E BTN AT I;/Iorgan Stanle); MUFG Research oh

....... (HBM) (B1&) ° ° Teradyne 1S XBRLLEN - . Morgan Stan ey MUFG Researc
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ABF 18 JE 7E Glass Core EHYE R 7T 4RELYIB F 1R

SEEHERREENGERT  PESEKEZORE - FITWAIRS ABFIERE (BER 24 E28E - E2 2027~2028 £
Al @ RIVERSHRERET ) - FTERFIRY ABF H;HFUEEIR%H*Z§ ( Ajinomoto ) 89 GL107 - MBS ABF-GCP Z5I#1 -

NEEE g
EEEENERBERER | PRIKA Glass Core - = NmfIEES ABF Build-up - 2%
Glass Core #18 Glass Core + ABF Hybrid Substrate - %% m

Build-up E# #124~28 & ABF 128 - FEHA7 2028 ~ 2029 FE P& Al &/ CoPoS % E’JIU.L@T\ @ %

ABF #11 TZIRA Ajinomoto ( K2 X ) GL107 ABF BR - I3&H BF—G@%&U%

(] vl /\ % ot = =
B— Glass Core B9 CTE 49 3~ 4 ppm/°C ( 1 Eﬁ @ i ABF fi A5 £ 894240 15 ~ 17
Er;gﬁggiﬁa Sl ppm/°C - EREENR - B2 BIF HEIEER - 7 310 x 310 mm ~ 515 x
( M|5‘match ) 515 mMAR T EHR £ EABSHRES ( Shear Stress ) - BEER BRI

( Delaminatim o

FEVIERREL T : IBIB R ( Through Glass Via ) BB - EESEERH AN KBAEEEAST
'Eﬁ'gg,.f( ( Micro- MEARRHA - =%E ABF BiIFEA RN T EHENED  RARRIERBERPHE
1RBL - 3SR EMAEE ( Substrate Cracking ) -

Ex%ﬁ%ﬁt_ & Glass Core ERRHEAZ 500 mm Ml E B - BHIFB L ABF BEEN FARBTPEE
7y 88 ( Coplanarity - COP ) BEHSE - ABF 21 - BEREEFRIZFIHEZLMARB LEFH -
BEEFZEBEXEE HonBEHNERE -

Glass Core W/ 3EHVAS ABF - 282 ABF Z17 5 #2248 - Glass Core 12 #t1€ CTE - Sl 142
R~#B8EM ; ABF RIBES%E RDL  Build-up EC4REIBETNAE - RAREEMINAIEAHR -
ERFEAR CTE kB ~ TGV M ALEL Coplanarity SFEEE 26 S HEMPLE -
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FOPLPHIIKIBE B R hIZFaT £2030F 158188012 E T

T2 2 B FOPL PRI R 5 6 1 2024 496 5 18 7T 2% A T = Others
HEEFY2030FHI8IEETIN L - T A ]
.7 |
FEFFBI2030 - A T EBRIHPCIEBIS 15FOPLPHTSAE . N
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Bl Korea
FESFI2030% - B - AFFPEAAEGHELRETHAR /. ¥
7‘114\/:7757848 \ , %/ ﬁ%— u China
» ji gé < W Japan
TE . Bl Taiwan
I 9

2024 2025 2026F 2027F 2028F 2029F 2030F

fets
e v
FOPLPAIIZIBE R THI5F - 30FE#BE811E=7t AINIHPCZE S| B2 R RAE
#R#ECounterpoint Research - EHE R IHEEEAIFOPLP ( Fan-Out Panel-Level Packaging ) MIREERWEIKHIS - HR2024FE
BERA6ES000E =TT - FEET2030FE B ERSIESTTMU E - EMABENTEREFLEEE HK - 0
Counterpoint Researchf£2026F 68 - A& T H@ K% E 5 FOPLP ( Fan-Out Panel-Level Packaging ) FIKBERM E K5

WA 7HER - ]I - 2024FNEBKNR6E50008 %7t - REF2030F R BESLEETT -

AIMBMBERETE (HPC) A%k - HIE) 7 SRAFOPLPAIBIBEE A KR IG B ERAIFEKEX - ’f&"ﬂ%% & - FARTEI20304F - AINIHPCAZR %
IGFOPLP#BSHERRMA5.5% - R 7T mEAIMNER MR EEERMBERNESNEERE - HERHMEE - @ERTHWARES -

KRR : Counterpoint
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Glass Core Sales Plan

28
e E , E\Z)
¥30 billion EEUEIEEA ELTEEOC Trends %
- Semiconductor manufactur %3 re cu atly conducting evaluations
aimed at mass pro@mn application. The decisions on whether to
,adept th%hnolo are expected to be made from the end of 2025

%/\ ff%he first half of 2026.

\“ - Manufacturers are expected to gradually commence mass

Our Business Direction

- We will gradually prepare for mass production, targeting high added
value areas of high aspect ratio and high quality that meet customer
requirements and where our technological superiority can be
demonstrated.

- Development and commercialization centered on collaboration with

FY2026 FY2027 FY2028 FY2029 FY2030 partner manufacturers

production from 2028. Glass

Through
Glass via

From FY2024: We are in preliminary discussions with the movements by semiconductor manufacturers and
subsequent business developments.

Investment targets
- Pilot line: Small-scale investment assuming shift to mass production in 2025 (Kuki City, Saitama)
- Full-scale mass production: Large-scale investment assuming shift to mass production in 2028

—
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DNP

As a new business ready to drive growth in the next generation, we are planning a significant expansion and will launch a
new portfolio within our semiconductor-related operations. We will gradually implement capital investments in line with the
trend of semiconductor manufacturers increasingly adopting glass cores. We anticipate starting mass production in 2028.

Aspect ratio
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