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7000 > 2022F3K : 2600E %8 -
=2 4 Z =57
000 CAGR: 25% E:;;j\ag?&,qﬂﬁﬂ%—xz,ﬁ
5000 > 2023FE3K : 3300E %8 -
(EERBLAFH =LFHx 2
1000 ZEAAFHOE)
3000 > 2024FE5K : 45008 %8 -
(FERBLFH PEREHTFHR
2000 2 B&FHLS)
1000 > 2025F 2026 FFEfLEREH20%
L EMRE -
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l Metal oxide film
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Oxide film ﬁél‘?ﬂ Poly film
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Source: Ingenteccorp
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Y

& 300mm Fab f8fH4& R HEBE
EEBEERKAR_ER/A -
2024 F Ik % 300mm Fab Z2|
181 & -

TIKBEBEEK>3008 //8
BRI E B R HENS, N E
ESG ZX N GBEBREREEKEE

200

181
167
150 127
100
50
0

2020 2022 2024 2026
B R SEMI

YV VY

\7\7




MS ERBERMDERAQAE | LHTAERERS

FOWLP / FOPLP

TEEm ¥FERE SETIE (FOWLP/FOP

> RDL First

e Underfill & Molding
e De-bond
» Chip First
Wafer/Panel ABF Etching
e & 3REHZI (High Speed Etching)
o 15557 pad IZIE (Non-damage Al Pad Processing)
o ALEVEEHEHZI (Vertical Hole Etching)
o B0 (No Undercut)
Plasma descum before sputtering

» Glass Core
TGV (Through Glass Via) E#ERIE &
o WIBZFFL)EZ (Glass Via Cleaning)
o EiERIEIE (Pre-Electroplating Treatment)

e
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Optional HBM HEWENAM 1R L',;,L! TSV
DRAM Dies HBM DRAM Die I I I
S Silicon interposer Optional multiple
HBMDRAM Dic | | L.! P logic dies

HBM DRAM Die
uBumps -

(.4 (.u Buxnps ¢ O 0 00 0 O O O QOO0 o .:: ......... ;.I ...........
Standard p» O O O O O !IlI!
Package Trace @
Package PaCkage SUb te o
T 0000 M 0000 M 0000000 W) W (L)

‘ Source : WikiChip: Chip-on-Wafer-on-Substrate
: (CoWoS) - TSMC

é®

9 TSV_Plasma Etching

=5 5 Aith 27| A4k

0 Underfill_Plasma Cleaning
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FEEm_FERE SEIER (WLP)

Wafer Level Packaging Market Size 2023-2034 (USD Billion)

$26.12

$23.69

$21.49
CAGR : 10% $19.49

$17.68 =
$16.04

$14.5

$13.19

$11.97
$9.85 $10.85

$8.93

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

B R AR

7730

Source:
https://www.towardspackaging.com/insi
ghts/wafer-level-packaging-market-
sizing
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EEm FERE fEIIE (FOPLP)

Apply release layer on carrier : f,/:

600 x 600 mm Panel

RDL (e.g. thin film, PCB based, .

‘EW

Die assembly on carrier

&
- N *
D NT—
E o P ==
4 .
¥ 2
a .
o / | :
A 1
!
2

Wafer / panel overmolding Underﬂll _Plasma Cleaning

ERE V)
e De-Bond _Plasma Cleaning
(B BEA )

Carrier release, balling, singulation

Before Sputter_PIasma Descum
(BREBEH)
0 Glass Recycle_Plasma Cleaning

S 57 32 YAk 21

Source : Manz
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FEEm FEfE I (FOPLP)

Panel Level Packaging Market Size 2023-2034 (USD Billion)

20
$15.44
15
10 CAGR : 44.7%
5
$2.20
1.1 $159 ource:
$O43 $O6O $083 $ > Ettps://www.towardspackaging.com/insi
O ght_s/panel-level-packaging-market-
sizing

2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034
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Hybrid Bonding @& & A B85l - &
BB (Wil ) MEEYRE  ZRKEBUME
- BB U FEAEIE]
MNEHBETRAZEERE  UnEAEROEEH R
Bl H R ERERE -

7

I/0 Density [I/Os / mm

Structural silicon

AMDA 3D CHIPLET TECHNOLOGY

64 MB L3 cache die

B R 1 o

730

( Hybrid Bonding )

100 70 50 40 30 20 10 5

> (um]

1/0 Pitch
Source: K&S
Direct copper-tocopper bond Y‘am ||»
Through Silicon Vias (TSVs) for silicon-to-silicon communication
Up to 8-core “Zen 4" CCD Cu 4! 4 \ C

Source: AMD

AP Plasma (KR E1R)
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FTEEm_ FEie JTiEIE ( Hybrid Bonding )
IR TRV Pk ER

hELIE S EIEIES
FBI5 40 Pitch (< 2um ) BRESE A KK K
RZREE1E (< 300°C) % % %
f#{E Cu-Cu #2555 * oK K K
ANEE(RIBIEE320mm) s EI99 EIE K K k%
BB IR MR B R Kk K

~

BREXMWERE - RPNESHEE - BEffim - £

199 - BEREERAEEBENSTRERE - ST

HEI TSMC - Intel - —E2F ¥ A/ME 3D
IC £2 Chiplet /5§ EROBE SR IR IURR T4 -
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FTEEm_FER STEIIEE (Hybrid Bonding )

$233

Billion

CAGR :55%
$12.10
Billion

Source:
https://www.verifiedmarketresearch.co
m/product/hybrid-bonding-technology-
market/
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FTEEm ¥ERE IC HM (ABF)

> ABFEIiRE—ESEEEREENR (Build-up
Substrate) - EZERARK SfEE% (4 CPU -
ABFEIIREZTLRIRZIEMT  cru-a@r) & - xEruaE  BasE
2 ERWIRGE (CTE) « BANCER R
fi7 : 40 Flip-Chip *~ Fan-out * 2.5D/3D IC £

£

> ABF WFEMDESEEENE (Epoxy Resin) & SiO, B (Silica Filler) - SiO,F
ZIEH| N E B E (D) IR ARZE (CTE) -

oD ‘ . - > SIO, SEFEMZERMEEN - MAMELR ABF SIS ERZ - REEER
A &> e L% R lmeE 56 ~ Al BEEEHEF K - MERNERAAKV ARSI MEIE

¢

=, e - e .'. oS ol % v
= Z3R = (Etch Rate)
= B Z 3 =E M (Etch Selectivity) )

o[ EREHEKEE (Surface
Roughness)

[ 5 2SRt 1 1 TG T PG
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FEEm FERE IC
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Inner copper Dry
E Drilling |m==p| Desmear F olating F— .
Solder , Re-flow [ Tab
. Iati Etching late i
o Plasma Cleanlng P'Hte Pating Fuse D o Plasma Desmear
| Solder Legend : - ; |
_ =" )| Routing |===) Trimming V-cut EE
resist print 15

#

Clean [

0QC
Bake
Pack

>‘;'

e %&

Plasma Driling

(BIE ML)

Plasma Etchiﬁg
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FEEm FERE IC &tk (ABF)

Global Ajinomoto Build-Up Film Substrate Market 6576.3Mn

CAGR: 17 %

1454.9Mn

2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033

Source:
https://www.sphericalinsights.com/pres

s-release/ajinomoto-build-up-film-
substrate-market
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FTEEm FER ICHMR (Glass)

> IRIBERED  BIBENRHEESTEE

M= R MEAE - B/ 50%BIZ &, - BENHIE
BEEMEMBREMA - Plasma Cleaning
> FEFRSEY  IWIEEMRME I ERRAREE BB )
REHEREE  WERPL - AFEEE

HEhA

Source: Intel
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Cutting

Drilling

mm==)| Copper Plating [====)
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D/F Lamination &
Exposure

Development/
Etching/Stripping

Electrical Inspection

I_’I / Visual Inspection ‘ ' CVL Lay Up '

—I

CVL Lamination

—I

Plating/Immersion
NI/AU

H Hole Punching

Electrical Inspection | )
/ Visual Inspection

vO

Assembling

— FQA

P Contour Machiningb

Screen Printing

SMT/Assembling
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0 Plasma Desmear
(BRAREH)

e Plasma Cleaning
(BIEA W)
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IA s,..u..‘ I C =& = *E = 1E ( ﬂ%) m I:I-l-

2025:-aal1tI;—1EZ.%3 9JKTT

2025FICBEREFXREES EIEEYF,F%%‘ HopREERRENR/SEICERENZL -
Hp R EW L RIRBERRENEE - FAE20.1% -

ICRREH SENT BRI ICHER w—CHE%E ——SRICEXREBERES
80 60%

40%
70 26.70%

20% 20%
60 . : . : : 21

&
- 46 0%
x 18 .
’% 50 O
% 40%
E 40
- 17 | ' 38.9 60%
28 _
;EE ) >0 324 -80%
i 14 mim RS 1.9 26.8
£ 2 1 = = 7 1 3 i 194 249 -100%
o . 31 3 18 16 -
s : 2.5 2.2 16.2 o
e 128 131 .
10 9.1 10 114 12
6.5 6.4 6.9 8.5 12.1 123 10.9 12.7 141 -140%
: : : 6.1 . . .
0 4.8 5.7 59 o
2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 Source: TSIA »
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> FTETKEARIEESIRER - Hybrid Bonding
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» PLASMA DESMEAR MACHINE
(NEMST-DP2002, NEMST-DP2002L,
NEMST-D2002R2R_26, NEMST-D2002R2R_52,
NEMST-D2002ILD, NEMST-D2002ILDV, NEMST-
D2002ILS,NEMST-D2002ILSV, NEMST-D2002ILDRD)

SEMI®

> In-Line Plasma Desmear Machine Dual
Chamber (NEMST-D2002IL, NEMST-D2002ILDIII )

» In-Line Plasma Desmear Machine (NEMST-
D2002ILDIV_With EFEM)

» Plasma Desmear Machine (NEMST-D2002L)

» Arc Jet Type Atmospheric Plasma Cleaner_ with
EFEM (NEMST-Jet2008I_7XII )
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