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PCB Industry value chain
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ENIG Process v GMZ Series
v PEN Series Electrolytic Copper plating v HWA Series Ultra low profile
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Domestic Market situation
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Sales Result
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Income Statement
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2022.1h I ESEIES 2021.1h Fo 94 X7

I.0§=0H 6718 100% 5771 100% 2022.2Q 20212Q
. 0§ =97t 4979 741% 4093 70.9% dgolels 4.9% 15.6%
. 0§ = £ 0|2l 173.9 25.9% 167.8 29.1% =09 & 6.1% 12.1%
THofH|of 22| H| 140.7 20.9% 77.7 13.5% EBIT 70.4 122.6
IV, ®ej0[o) 3322 4.9% 90.1 15.6% EBITDA 10.48% 21.25%
(OFEL8)
asTY 55.9 8.3% 25.0 4.3% ROE 2.2% 41%
=888 322 4.8% 36.9 6.4% EXASHE 27.0% 26.0%
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Balance Sheet (Ch9)-01 &)y Cash Flow (Ch9)-01 2l
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St A& (Copper Foil Market) ymt

Specialty Chemicals

&4to| £Hof et 8= Application =07 +f 0| B
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Specialty Chemicals

S Al (Copper Foil Market) ymt

&3 Eubx ol Sut A|Eto| AEH Fa (182 H] PKG Substrate A|%¢ S )
HESREEE eT (A Y ) RIS F S M H 7 TR s AR S
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900 o e EHE HI X Ad7T 7], LGOI =&, A 2|0t 7| E,
800 CHEEAL A8 S =HEME A2 S8 FAS
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3 AI% gy x 24 3 B
= 400
300
200 = =
o [I:Ilkﬂgli S'H (mSAP, SAP) &l X & ]
° 2021 2022 2023 202
2018 2019 2020 202 2 2 4 . o Gl PR
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&9 A% (Copper Foil Market)

Tenting vs. mSAP, SAP &8 H| W
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1. Nanotus®’d2| Sl X2| El 2™ &/
2. Nanotus® =& H|0f| [} & = Hoot S FO0F
3. Nanotus® =& SH|0f| (tE M&E=4 "It

4. Nanotus® 2} Wet Desmear 22| X, 2%tad H|

5. Nanotus® X 2| &l S8f&0 =X] Fe=
5-1) ABF Xt Xl 'H ’SE. =
5-2) PPG H 2

HI

6. Nanotus® M| &/ 3! Package / FC-BGA 3 &
7. Nanotus®Film / Cu foil O] & ¢t SAP Z =M AL 37
8. Nanotus®Cu Foil2| O|M|2| 2 L=

9. Nanotus® NEAP 22 2 0f



)1 Nanotus® 2| S X2|E M E/d

[] Nanotus®: “Nano + tus”| Nanoscale foughness Iike| Lotus leaf.

= R,~0.15ym
= R,~0.40 ym
= SDR~150%

[1 Nanotus® X 2| El EH E/d

v O/ M| Nodule@] 27|12t FHE
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) s Nanotus® 2} Wet Desmear3 82| =& UXH2 Hjw

ME=ES
{(Rz< 04 urh)

[] Nanotus® Cu foil for SAP
I.Build-up (ABF) XIXH O| M| =& HALS E38t =2 Uxta gl
I.ABF B Z ot = Fd, 0422 78

ABF ttH ABF ttH
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" -
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Nanotus =& T Al SAP process (Nano-SAP)
: Seed etching® Z A, =5 HEEH 4

> 0jMz2 79 72l
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Specialty Chemicals

Conventional Process

(Wet desmear = ?)
G402, 0 - o

Nanotus Cu foil

O M =& ™AL

Desmear =&

Nano-SAP =&

> Adhesion strength ¥ 100% S 7}
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Nanotus® M|E & &

] Nanotus® Film

- Film 2} Nanotus X{ 2| & =-3540| X| &[0 QY= A

-Roll HEH 2 H| S

] Nanotus® Cu foil
- S4+4H0f Nanotus X 2| El

-Roll HEH 2 H| S

] Nanotus® NEAP
| & ™2|0j| Nanotus
-PSRY3 —=.'—** st Mx 2|

| [
sh2 9|8t TK 2|

-CuE= £X

- Dry film &

- ZHH| S Chemical processE |3

Cleaner Pre-dip
Alkali cleaner Activator protection

©YMT | confidential
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ZEEJEMAHS

Activator
Cu selective

3! Package / FC-BGA2| S &

FEJ 2 SAP (Nano-SAP) 3H0j| &

= HE 2 SAP EE = mSAP S0 &8

2] (mass lam 378)

Nanotus S X2

Cu roughness
formation
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") o mSAP= 2|t Nanotus® O| M|E]| 2 (fine pitch) -8 &= (yme

Specialty Chemicals

1 Nanotus® Cu foil for mSAP

OM2I2 79 53 SAP =& 9| 20-pitch O] 2t mSAP 2| 2 718 7ts
Nanotus® Cu foil: Low etching amount > Pattern width increase

Nanotus®
Cu foil

AY

|

Cu foil

Nanotus® (J/E 2.4 pm)

Seed etching &2
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nE3= ze x=c2 9l B2& »2, urc risk
i o|st
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[ i
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") o Nanotus® NEAP 2& 20} Cyme

Spemauy Chemicals

[] Nanotus NEAP for Mass-lam / PSR pretreatment, Dry film XX 2]

al EII

Application >
Conv. etching Nanotus®

(a) PSR Z1 &1 2]: Nanotus® + AT-1 (Anti-tamish) R O 5 o 5 St bt ook

R
3
(b) M= ™ X 2|: Nanotus®+ AP-3 (Adhesion Promotor) ! ! ]
a) PSR Uxt oA Build up PSR Lamination Cross Cu Pattern
ﬁ I I I Ra o 0.5 m ol
- Rz~1.5IM Etching Tooth

08 B By pucey IR

Organic Adhesive Promotor Anti-oxidation coating
coating (Acidic cleaner® | £0])

A4

Cu Pattern Cross

Ra~ 0.15 im
Rz~0.4m

Tooth Growth

Core .
Positive roughness &
Nanoscale roughness &4
Pattern loss ZERO
Build-up I
OjM22 33
Nanotus® NEAP X{ 2| & equipment 5 ol %)

B SOIlXl ProcessZ® 3|2ZE ZUA QS
Nanotus & =4 ZtH| 7H2 > Chemical ¥ &H| 32







