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This is a comprehensive catalog of CK EM SOLUTION.
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Vision

“Global Leading Total Solution
Provider in Electrical & Electronic Materials”
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Solution

Electrical
electronic

CK EM SOLUTION is specialized in an electrical - electronic material based
on fine synthetic and material application technology.
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IDENTITY

Key
Performance

CK EM SOLUTION, subsidiary of Chokwang Paint, is specialized in electrical -
electronic material.

CKO|AERE2 ZZHRIES| X9 Ar2 7| - TXpAT H27 [ Y LIC.

=]

We offer high value-added TIM solution characterized
by lightweight and high efficiency.

oX
o

Core Business Al ko]

TIM

Thermal Interface Material

YL

Parent Company =Z3|A

Chokwang
Paint
Paint manufacturer

with over 70 years of history
7004 & At T HQIE H|ZEAL

St 18 EAMo| nEIIZHX| TIM SOLUTIONS MI2&h|c}.

Global Supply Chain 2z 3% Competitiveness zx=

Lightweight &
High Efficiency

Lower Consumption,
Higher Cooling Efficiency
AHE2F DOWN, dZt= & UP

NOVASOL/S

“New Future”
Proposed by CK EM SOLUTION
CK O|A&RMo| Hitst= “MZ2 O]z

3 SITE

Korea, USA, Hungary
CHetel=, 0|, Y7tz

Year of Establishment dzi¢i=

20271

Spin-off electrical -
electronic materials
H7| - ®Xp AR E0F EAF

Our Brand

Various
Possibilities

“New Future” Proposed by CK EM SOLUTION
CK EM SOLUTIONO| H|Qtste, “Aj22 Oj2H”

Combination of the Latin words NOVUS for “new” and SOLIS associated with
“morning sunshine”

MEES S8t 2HEl0] ‘'NOVUS' oRElgiahe A aldt= 2HE10] 'SOLIS'e| 240

NOVASOLIS

Excellent
Performance

Applied/Synthetic
Technology

L

Clofst 7hs
Applied in various areas where
heat management is essential
Fa|7t HeHel Chst 2ot 88

2T 1
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Foft 45 sg8 2
Low-specific gravity, high-efficiency
solution for reducing costs

MH|E/1ze H|8 B

Customer-tailored service for
developing and enhancing values
DAL 27001 CHot 7HEE S ZHK] Sk AfH|A



What we focus on?

Market Needs

Thermal interface material (TIM) refers to the core material for heat management
that contributes to extending the lifespan and increasing the performance of a
device by effectively transferring heat generated from electrical - electronic devices

to outside.

EEN
Ofst= Sate| Sy ATYLICE

J/Size of the Global TIM Market
MA S EATH ZOF AE 72
The global TIM market has been growing by 6.5 percent

annually for the past five years, expected to be USD 15.2
billion by 2023

MIA LB 20 AFE 22 54
g2 (2 21% )0l ez

re

6.5%*! &6t0d 20231 1529
ECh

>
o2

HI| - X SE0IM Beliots HE RO QEE MESIY, X9 =t Hs

% () indicates average annual growth rate, %
() o2 HEF HEE, %

International Korea
(USD 100 million) (KRW 100 million)
MiAl (S ) EMNEE)

686

547  (5.8)

2019 2023 : 2019 2023

Source : Smithers Apex Xtg D AD|EA ofo[mA

2/Main Cause of Trouble on
Electronics : Heat

FARE DFO| F ol

Electronic devices that have become smaller in size
with higher performance are causing increased heat in
semiconductor devices and Heat resistance is the key for
extending the life of electronic devices

Vidration ‘
20% <

&

HA1719] Adst & g stz Qo) BHeA| AXfQ| YHRHO| ST} Temperature
of1 QOW LHEH2 TAL7|7| = HEO| Ay e 55%

3/Why Do We Need Good TIM?

2= off R0t ST EREN?

Development of EVs and autonomous driving technology
equipped with the wide application of various electronic
devices, cause increased weight and heat generation issues

H7|XH S X2 TSI Y 2 Chefet AL (7| 7t 2ALE|of
"RA B+ "EE X" 7L F2 Ol

Battery
fire

HHE{2] SExH
Heavier
Heat weight
generatlon A 37t
issue

ey

Heat
resistance
Ly
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Growth
Strategies

TIM
SOLUTION
TIM &2

=T —

Applied to all devices
that require heat
management

[secondary battery,
PCB, semiconductor,
ESS, etc.]
2|7t st
SE FXo| Mg
[2Xt FX|, PCB, 2t A,
ESS S]

Established a total
solution for Thermal
Interface Material

Thermal Interface Material
HOoF B2 S22 M HA 2=

Mass Production

Lt

CK EM SOLUTION offers core solutions for TIM and electromagnetic shielding/
absorption in the areas of secondary battery, semiconductor, PCB, autonomous
vehicle, drone, and other growth engines of the future.

At ™K, B A, PCB, AteFdite, =2

No

oin

.
Y
N

1o
>
0K
i1
i
il

Semiconductor
Packaging
Hi A oi7 | A&

Y 53 200l Y, TR A 2 g4

=]

oin

EM Total
Solution

EMEE £84

Epoxy underfill
Liquid epoxy molding
} compound
Ol Z Al Underfill
CHAFEMC

Electromagnetic
shielding material

[Paste, Adhesive Film]
CNT slurry, etc.

TR} KHH| AR
[Paste, %t Film]
CNT Slurry &

New standard of the
semiconductor
packaging process

BHeH o7 589
MZ2 7|&E

Completion of
Development

Mz

Specialized in electrical
- electronic
materials through R&D

R&DE S¢t T7| - FAt
AMEOFHET Y

R&D Area
ATl Eof
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02
TIM SOLUTION

Thermal Interface Material (TIM)
business of CK EM SOLUTION

CK EM SOLUTIONS| SHAAIA
TIM (Thermal Interface Material)of| CHaH
AT0Et|ct.
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Competitiveness

Edge. 1 We offer high value-added products that meet the needs of our clients through the
accumulated expertise in synthetic/application technology to achieve customer
satisfaction by maintaining close contact with them.

72 <Ixjoll M 02t

’ 4 DS HEE 4 TS, B 9 88712 HOISE Higoz
SE DEIPIH HES B 6

H=ZLICh

Europe

Aisa —
North -
America
\\

\
Pacific |
Ocean /

/

7z CKEM SOLUTION

Middle |
East \

CK EM SOLUTION HUNGARY CK EM SOLUTION
US.A N KOREA

America Ocean

“ Taking a step closer to our customers
by establishing overseas manufacturing company ”

siel Mzl dE oz At i 7hto|

Macon Plant | US.A Heves Plant | Hungary Eumseong HQ | Korea

+ 1,000 ton/year capacity + 1,000 ton/year capacity « 300 ton/year capacity

« 4,000 ton/year (2025) + 4,000 ton/year (2025) « 3,000 ton/year secured space
« max. 10,000 ton/year » max. 10,000 ton/year for expansion

+ 1,000 ton/'d CAPA + 1,000 ton/= CAPA « 300 ton/= CAPA

+ 4,000 ton/= (2025) « 4,000 ton/A (2025) +3,000 ton/ A S-S 2=

« %|CH 10,000 ton/'A « %|C 10,000 ton/'

08 | CKEM SOLUTION



Edge. 2

Securing competitiveness through high performance, high efficiency, and

lightweight is the only key solution to customers. We offer both the quality and
value requested by customers.

—— Our products XAHRIE | CK EMS
e (2w/mk) (2W/mK)
Specific gravity
2. 2.1
H|E(g/ml) >
Cooling efficiency 131 101

W2tas (AT/W)

« Low specific gravity compared to competitors
« Excellent cooling efficiency
» Reduced consumption (reduced costs) and
improved cooling feature

synthesis
technology

=X gt

71&

ofLtel FEYLICE GAE

10| @75t

Composition

Low specific

design
technology

=4 8

gravity & Filler
Dispersion high-efficiency combination
technology features know-how

=H7|E

=2 xg

- 2B O] %2 B HasiaE =5}
R4zt R
P AST AL(HIS AL) W S EL T
Edge. 3 CK EM SOLUTION responds issues faced by customers through our experience and
technology.
20| ZHS 2H|F0| CK EM SOLUTIONO| Zgdut 7|2 EelL|ch.

“Expertise of over 70 years”
7004H9| L5

Based on the polymer synthesis technology accumulated by the
parent company Chokwang Paint for over 70 years of business, we
quickly respond to customer's needs by selecting, synthesizing, and
applying resins according to the properties and usage requested by

our customers

271 ZETRIES| 700] He| o= Mol Z2|H FA7|&S HIECE 1At
AP @75ts 40 80| HEE FASHH X 8F = Fd-883I0 HHEH
CUSTOMIZING CHE
General features according to Urethane Silicone Epoxy
resin types Advantage Advantage Advantage
2X| TYPEO|| 2 QUBEN E X Low hardness + Flexibility  Flexibility + Fast stiffening ~ Heat resistance +
[advantageous for + High flame retardancy Hardness + Adhesion
dynamic environments] (ﬂamg retardant property Disadvantage
. of resin) i
Disadvantage . Vulnerable to vibration
Low heat resistance & Disadvantage [advantageous for
Urethane Weak to moisture Low adhesion + fixed items]
et Low-molecular siloxane
PP PN XI'I-I
oo oo
v v v P Lt e QULMEASHER LN LN + AT + N
ADHESIVE GREASE ADHESIVE 55 2ol 22(] [+X] RixflQf ot 23] g
GAP FILLER GAP FILLER GAP FILLER Chx CHA Zls0f Z[oF

Lt L & 710l o

=

REEEVEE)

TIM SOLUTION | 09



Business Ared

Product Line-Up We offer an all-round service for TIM. TIM 20f0] 22t2E 2242 FZELCt
| product ®Z | Application =gx | Function g \ Edge

Urethane Secondary battery « Attach battery cell and heat sink HiE{2] cellah LT £ o Low specific gravity 52 HIE
TIM = module/pack « Protect from external vibration/shock 2|2 ZI5/=2 Hs  « Excellent thermal conductivity
23|t V 2% HX| HHE{2| « Quickly transfer battery heat and maintain battery fat AuER
TIM oEY temperature HHE{Z| E& 27 HE, HiE2| 25 R4 « Cost reduction COST =&
silicone - Secondary battery . Attac.h battery modules and lower cooling « Low specific gravity =2 b5

ap filler ” pack DC-DC converter  plate; transfer heat « Excellent thermal conductivity
= “Q/ of electrical parts HHEfR] DB ot WE S 8l o HE Excellent the
=l q " . . , TTd Ed )
Gap filler 2K} K| H{E{2| T Attach heatilr;kjgdmfgzpjrts transfer heat  Cost reduction COST =2t

HEEE DC-DCHEH

YETD PCB £E FAF L F Y

Thermally conductive

« Increase of overall performance and extension of

Low-molecular siloxane and

Sllteeiie parts of semiconductor product life through heat management oil bleeding that enable high
grease devices such as GimtalE S5 M{HFEO| A SEAF Ol H|ZE ADd 04X ’
i PC and lanto T2 ST TR ds S S HF 8 AT retention
A = . . . .
a2 - u?:opur 5 « Excellent thermal conductivity + high insulation MExH Mgl e 22|do]
e iifi%*_%;;g—l e LT PHES+IHAEN EA & ot g2 RXE o
- CPU, IGBT unit, and ~
Silicone P ’ « Heat management of heat-generating parts ; il o
2 oD electronic parts that i mgma\ 2 gp « High flexibility 194
h o T . <Highii jon DEEY
NEIES generate eétm « Life extension & performance maintenance of s |nsulat|o'n'
TIM PAD CPU, 1GBT Unit = electronic devices TA7[7|9) & @1zt & M5 R » Excellent stability /01 258
o| £l= HARE . cTeree
Epoxy Eneroy storage « Peak electricity management 1|2 F& 2|
TIM B systegr%’ (Ess)g « Attachment of ESS module - pack ESS2E 2! 21« Excellent high temperature
o[ ZA| el OlL{XI KR (ESS) « Heat emission and protection of module - pack reliability ®4+et 12 2|4
TIM e °° BEYUIYEUED
e growin market is demanding efficient heat management to extend the
ore Th EV ket is d d ff t heat tt tend th

Needs

Electronic I

control unit
I HEE /KA
Silicone Gap filler
A2|2 Gap Filler

10 | CKEM SOLUTION

life and improve the performance of batteries. Urethane and silicone TIM we offer
contribute to increasing heat management efficiency, thereby extending the life and
increasing the mileage of EV.

EV AIE Sihof| w2t A2 EQ BE{2|Q] o= 8! M58 SAAF17] lo Xl Eatz| 7t ZREfL(Ch
AL HISSHE Qe A2|2 UEATiE E22| 284S 0= 7|0f6t0, Evel =3 3l F3A e
Sk S 7hsSHA BiLICh
7 i
Battery pack
HHE{ 2] 24
Urethane adhesive

Silicone Gap filler
efEt HA|
A2|2 Gap Filler

| —




Urethane TIM

Conspectus

e | °
Cell I—. —I I >

Moudule Case

e
e

Assemble
Pack

1. Composition 4=

« Resin @ Polyol + Isocyanate Z2|& + 0|4A[OtHE

« Filler - Alumina, other fillers Alumina, 7|Et S%IH|

+ Additive : flame retardant + dispersant, etc. HHR+2AH S

S =4
Q%TE

2. Applied parts

« Secondary battery module 2nd ©x| 25
« Secondary battery pack assembly 2nd x| = Assembly

3. Usage 8

« For the attachment of battery cell and heat sink BHE{2| CellT} HE T 24 25

» Protect from external vibration - shock 22 *Is - £#Ho=2 BE 2%

+ Quickly transfer heat generated from the battery to improve battery performance
and efficiency HHE{2|0flAM 24E|= 28 wHE2| MYsto] BiE2] s I =8 2Fafol| 7|of

4, Advantage Z%d
« Lightweight due to low specific gravity 2=t chb| 2 S
» Equivalent or greater thermal conductivity 55 0|4/ EH =

Pouch Cells
(2]
L’ Housing
Dispensing Cell
Modul Modul
o } Ho%s‘ijneg ) TIM (CK EMS) 1 Ho%slilneg
E il 4 TIM
L—

Heat sink

Heat Sink

TDS

[Urethane TIM 2K] CKE-TAU series, urethane thermal adhesive

[Urethane TIM 2K] CKE-TAU Al2|=, R2i|EF 2 kx|

Measurement specifications

TAU-T1002 TAU-T2003 TAU-T3004

=H7H
-Z'lpgdﬁc gravity 195+ 02 217+02 282 %02 ASTM D1475
gggg(lésacss'ty 400 - 600 400 - 600 250 - 300 ASTM D2196
ggmg ?nge: S 1:1 1:1 1:1 Volume ratio
T_é,'gg;a(bvc/‘r’:g”d“’“y 12 2 3 SO 22007-2
%agggeapgrength 8-10 9~11 9~11 ASTM D1002
gagg';ez*g'f;‘f;t) 2000 - 3000 2000~2500 2100 ~ 2400 A(gm 'E,g?f
;ﬂl"xﬁ'};%e(ge;i:)ﬁ"“y >1x10" >1x 10" >1x 10" ASTM D257
Flammability VO VO VO uL-94

ey

TIM SOLUTION | 11



Silicone TIM - Gap Filler

Conspectus 1. Composition 7Ax=
+ Resin © Silicone catalyst + hardener 2|2 F=xH|(Z0H) + ZotH|
« Filler : Alumina, ATH, other fillers  Alumina, ATH, 7|Et Z7I|
« Additive : dispersant, other additives 24tx, 7|Et &It

2. Applied parts =g2=
« Secondary battery pack 2t Zx| siEf2|
- Final form of the battery system applied on EVs Battery Management System
(BMS), cooling system, control and protection system 77 |jol| &% g| = HiE{2] A|AEQ|
%% el BMS(battery Management System), 'd2f A|AE ZHE M0 Bl 2o A|AH]
« Electrical parts ©% 2%
- DC-DC converter DC-DC ZiH{H
- Device for converting voltage from 12V to 48V 12v-48V Fg H2tsh= 2 A

3. Usage g8
« Attach battery modules and lower cooling plate; transfer heat
HiE 2| DEat ot 2 fut 2AF gl HHe
« Attach heat sink and PCB parts; transfer heat &i&mtit pCB 25 24} 5! EHE
« Protect from vibration and external environment/shock =I5 4l 9|2 otad/=4 252

Attach battery pack
HIE2| 2=/

TDS [Silicone TIM 2K] CKE-TGS series, Silicone gap filler
[Silicone TIM 2K] CKE-TGS Al2|=, &2 2 Gap filler

TGS-C2002 | TGS-C3002 | Measuri;{g; g;;lditions | Measuremt;‘:étj ;paecifications
jlpgdﬁc R 25402  21x02  Spedific gravity cup of 25°C, 100m ASTM D1475
L’J;f,gi%as) 200~400 200~ 400 Anton-Paar 25°C, 1.0S™ ASTM D2196
:ﬂli).*(llﬂ?g (rBaatSi:: Hardener) 1:1 1:1 Volume ratio 14| Volume ratio
e m2 a0 SxSxgxmspednencthem
Eél;;t};ilc(i\l/mri?kdown 13 15 +500Y5/§0\\//?slt§%? Cirjaflied ASTM D149
f_}%’gmab“iw VO VO L(12.5cm), W(1.3cm), T(0.3cm) uL-94
g:garacteristic rell;ggﬂity Low cost

12 | CKEM SOLUTION



Silicone TIM - Grease

Conspectus 1. Composition 744=
« Resin : Silicone catalyst + hardener 2|2 Fx|(=0H) + ZatbH|
« Filler - Alumina, ATH, other fillers Alumina, ATH, 7|Ef ZZIA
« Additive : dispersant, other additives £, 7[EF & 7HH|

2. Applied parts =g2=
« Thermally conductive parts of semiconductor devices such as PCs and laptops
PC, rES SOl Bt AXF HH B E
- Remove parts that generate heat and air gaps between heat-sinks
HHO| LMSH=2E 1} heat-sinksAtO] 2] Air-GapS X7

3. Usage 8k
« Increase of overall performance and extension of product life through heat
management

222 Sot HEEe g5 g A HE 8 oY

» Securing excellent thermal conductivity and high insulation at the same time
oot EREs 9 0 HAY S0 22

» Securing low molecular siloxane and oil bleeding that enable high retention

MEXt =48l 2 S2|90| Hop £2 fA1H =

Thermal grease
A2 A

Heat sink

o
gEH

TDS
Measurement specifications

T2001 13001 San
Appearance 2|2 | White | Visual
Filler size Z2{27| (aver/ cut) um 8/25 8/30
Viscosity 2= Pa.s 220 280 ASTM D2196
Specific gravity HE = 2.7 31 ASTM D1475
Thermal conductivity === W/mK 2.0 3.0 IS0 22007-2 (Hot disc method)
Bond Line Thickness um 30 35 BLT : Sample 0.08 ml/ 20mm x 20mm glass /
2 Bl S 1 minute(Pressure - 300kpa)
Surface resistivity EFxst Q/sq >1x 102 >1x107 ASTM D257
Volatile content 2|22 &2t % 0.35 0.35
Resin bleeding out 2%l £2|= % <0.1 <0.1

Low molecular weight

siloxane content H=xta=s sz PPM <100 <100

TIM SOLUTION | 13



Silicone TIM - PAD

Conspectus | Product structure | Product Image
E Film
Thermal conductive pad
Adhesive
| Application
TDS
TPS-54015 TPS-53040 TPS-S5070 TPS-S9011 |  TPS-S1317
Thermal conductivity - N N - -
i 15~25 3.0~4.0 50~7.0 9.0~110 13.0~17.0
Color
o All Color
Thickness 02~ 025~ 05~ 05~ 05~
= (mm)
e T e U Min.10 Min.6 Min.5 Min.5 Min.5
At (Kv/mm) ' ' ' ’ '
Volume resistivity 13 2 1 1 1
4 (o) 10 10 10 10 10
Flammabili
Lhol N v Vo
Temperature range 50~ 200
2249| (°)

14 | CKEM SOLUTION



Epoxy TIM - Thermal Adhesive

Conspectus

1. Composition 744=

+ Resin : Epoxy + amine hardener 0f|ZA| + ot21 Zsix|

« Filler - Alumina, other fillers 2=0|Lt 7|E} 22

« Additive : dispersant, other additives A, 7|Ef E x|

S =4
Q%TE

2. Applied parts
« Energy storage system (ESS) ofl{x| M7 &4 (ESS)
- A system that stores generated electric energy in batteries for use when necessary
MALEL M0l LK S HiE 2|0 MESH 2 HRA| A8 5= QEE Stz AlAH
- For peak electricity management, adjusting frequency, and stabilizing the output
of renewable generators T|AF2 22|, Fob4 28, AR €F7|0] Z& obEst 8%

3. Usage g8

« For attachment of ESS modules/packs 0f4x| X&f &% (ESS)2] 2E 9 o £4L2

« For protection and emission of heat generated from modules and packs
25 Y oM dYE EUE Y EeE

4, Advantage z%d

« Two-component epoxy with excellent high temperature reliability
O ZA| 29 o= 12 AR50 24

TDS

[EPOXY TIM 2K] CKE-TAE, epoxy thermal adhesive
[EPOXY TIM 2K] CKE-TAE, O ZA| ST AHH|

TAE-CR001 ' Measuring conditions Measurement specifications
Base | Hardener | Y= =83

Exterior . ]
o2t (color) Pink Ivory Visual
UEgeE 150450 200 %50
A (Pa.s) ° -1

ITIST Anton-Paar 25°C, 5.0S ASTM D2196
Formulation viscosity 150 + 30
=T (Pa.s) -
Ysosity ratio 30£10  30%10 0.55'/5.0S" ASTM D2196
Specific gravity Specific gravity cup of 25°C, 100ml
bz 24 24 25°C, 100m! BIEZ ASTM D1475
Thermal conductivity Hot disk, 5 x 5 x 0.5cm specimen ~
SHEE (W/mK) 30 Hot disk, Al 5 x5 x 0.5cm SO 22007-2
Flame resistance L(12.5cm), W(1.3cm), by thickness . )
Loty Vo L(12.5cm), W(1.3cm), £HE ULV, VM- Test
ﬂaErd"ess 50~ 70 Shore D ASTM D2240
Lap shear strength Measure UTM after hardening at 25°C for 48hr
ML= (MPa) >6 25°C, 48hr Zst O|% UTM 5% ASTM D1002
Volume resistivity 10 500V, 60 sec, 25°C, Imm thickness ASTM D257

HEXE (Qcm)

500V, 602, 25°C, 7 Imm

TIM SOLUTION | 15
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SEMICONDUCTOR
PACKAGING

Semiconductor packaging
technology of CK EM SOLUTION

CK EM SOLUTION®| ER7|= Yt=A| 17| H
2 7120 chol A0 Ct

Contents

EPOXY UNDERFILL
EMC

17
18



EPOXY UNDERFILL

Conspecfus Underfill is a filling process that applies insulation resin in empty spaces of packages
such as flip chip, BGA, CSP, and chip on film.
Underfill2 Package?l ¥l 37t EH X|IE X&) fillingdte 3H2Z Flip chip. BGA. CSP. Chip
on film Sof & LICh
) . & Excellent reliabilit Low Bump,
% Void-Free AR oz Y Non Filler
| Purpose
01. Protection from physical stress =22|= 7 2
« Shock from falling : Protects from shock that occurs by dropping
LSHEZ  ABIXITE B B Dol of e 5 2
« Protects from stress when PCB is bending / twisting during production or using
MAZH or 2HIXZLHIE AHE 2HE0M PCBOI| &S 7heh 9 Stress 2=
02. Tolerant to chemical shock stsi& 29| L=
« Protects from heat stress caused by change of usage temperature At 2 #Hslof 2/t & Stress 2
« Prevents electric migration caused by moisture absorption &#& 501l ofet T7|% Migration ol
| Our Edge Point
[ Void free [V Good flowability M Good Reliability [ Low Bump [M Non Filler Type
v
T
- i i i E 0000 ) )
Heating
TDS
Flip Chlp Underfill | COF Underfill ‘ Measurement specifications
EAU-C1001 | EAU-C1002 | EAU-C2001 \ s34
Exterior 2|2t (color) Black Black Black -
Filler content 221 &2t (%) 62 67 Non Filler type -
Gel time (sec) - 200 at 130°C
i iti Pre cure 130 ~ 150°C 8 ~ 12min
ggng%{condltlon 150°C 2hr -
det = Post cure 150°C 2hr
Fillersize ~ Mean 0.8 0.6 - -
| ALOI= (um) Max 5.0 3.0 - B
s Brookfield DV II
4 + + +
Viscosity &« (cps) 22,000 = 2,000 50,000 = 5,000 400 = 100 Cone & plate 51, 10rpm
- DMA 103 +10 134+ 10 - ASTM D7028
g TMA 80 = 10 120 £ 10 130 £ 10 ASTM D3418
al 40 25 80 £ 20
CTE (ppm/K) TMA
a2 100 80 200 = 50
Shelf life F=7(2t 6 month 6 month <-20°C
Feature 5% Epoxy-Amine Epoxy-Anhydride

SEMICONDUCTOR PACKAGING | 17



EMC
(Epoxy Molding Compound)

EMC is applied in wafer level packages to protect from external environments and

Conspectus
physical shock.

2

Wafer Level Package0ll 285tz A4 0 EA| SYNZ 2|2 ot 8l S2|8 £2CZ 2 2z 55

Low-temperature Excellent Low
molding flowability \{:}” shrinkage
He 4 PYENESS & o=

3DS TSV Fan-Out WLP

Advantages of liquid EMC compared to solid EMC
1A EMC CHH| & EMCO| X

Blending

Weighing
Metal Detector/ LR M|
L Separator i:> e X
Weighing e I 2 -Bg'] .. |

Metal Detector/
Pretreatment Separator

Aging

1*Mixing

2" Mixing & Deforming Packing/Deforming/Storage

Metal Detector/ (MMB, DMB, Preblend)
Separator .
[i% Cooling & Crrushing l D “

Pelletzing & Packing Vaccum pump

+ Solid raw material = processed in powder form — « Liquid raw material+Filler = Mixing — Aging —

Mixing — Kneading Cooling/powder process — Mixing — Packing
Blending — Pelletizing » Dispersion during the process

« Dispersion at high temperature / high-pressure
after crushing the powder

(mixing & aging at 25 ~ 70°C)
‘Resin mixing, filler wetting and removing void

« DA RITHE — powder WLHE 7+ — Mixing — Kneading —
H2t/Powder 7+5 — Blending — Pelletzing
+ Kneading 33 - 12/1129| ¥EZ powder ¥ & 24t 0|=

crushing

18 | CKEM SOLUTION

« A 2ATH 2 +Filler — Mixing — Aging — Mixing — Packing
1A Mixing + Aging + 2&+ Mixing S&0I|A] XXl 24t AA
6hr~T2hr Mixing &A| (at 25°C ~ 70°C): #=X| Mixing, Filler

wetting X void H|#



TDS

« Raw materials with high liquidity and high filling features applied to facilitate
the filling of small gaps and molding thin film

+ Warpage minimized through low coefficient of thermal expansion

L DREH U DT SA°| AXTE HBBI0] H2 AT U St 20| 20|
o 5He AT A4S E5t Warpage(®]) |45}

Compression Mold

EAM-C2001 | EAM-C2006

Exterior
92t (color) Black Black
Filler content
e st (o) % 80 )
Viscosity ratio + + Brookfield DV 11
M= (Pas) 300 = 50 250 = %0 cone &plate 51, 0.5rpm
Gel time (sec) 150 = 20 Hot plate at 130°C
Hardening condition .
2ot x71 150°C 2hr -
Filler cut size _
Cut APOI un) S0um 12¢m
;[gc) 150 £ 10 140 £ 10 DMA
Modulus at 30°C 17 Gpa 15 Gpa -
al 10£3 18%3
€ns TMA
(ppm/K)
o2 45+ 10 60 & 20

Density 1.96 g/em’ 1.8 g/em’ -
Application
Hg FO-WLP 3DS TSV -
Shelf life

< -90°
g 6 month <-20°C
Feature .
ex Epoxy - Anhydride -

SEMICONDUCTOR PACKAGING | 19
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EM TOTAL SOLUTION

Research technology and
competency of CK EM SOLUTION

CK EM SOLUTIONS| 17|32}
SrALQ| H2kol| CHal A7HEL|Ct.
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OUR FUTURE

CK EM SOLUTION

V

Electromagnetic

shielding material
TR Kbm| 2 XH

2

Secondary battery
conductive
additive

2k ®X| EXA

CK EM SOLUTION focuses on cultivating critical R&D sectors and provides a key
solution in the electrical - electronic material area with R&D infrastructure and over
70 years of expertise.

S R&D Sectors HE Sot A7NL I L2 R T00E SHALS| ofstatl ofd-88 Lol S HiEe

2 ™| - TR A Z2OoFof| M Sy ERH HSS FEEF LI

EMI SHIELD

Invisible enemy : electromagnetic wave =olxig: =

S|
High density of semiconductor devices overcomes interference and heating
between devices due to electromagnetic waves

SHA| AXto] DX MR MR |mtofl o5t AXt7h 7Rt eE S 25

Protects car radar sensors and modules that may be affected by electromagnetic
wave interruption

HAm ZHgoll Feke e =+ AE ASAE
g

Lightweight + molding + low production cost through high-polymer composite
materials

AR SYUMZE Sl e+ Y + AMTIIE HE

Sector

CNT SLURRY

100 times harder than steel
HZhthH| 2= 7} 10084

Heat conductivity is the same as diamond with the highest heat conductivity in nature
THEE2 KHAA M 7HE 45 CHO[OLRESH 5

Electrical conductivity is similar to copper
MM EEE Falot Hlx

Resistance to deformation is better compared to general carbon fiber

WO ACIE YTE Ut ELANY ] 24

Dispersion technology developed for the application in secondary batteries that
require excellent conductivity and hardness
Rt NS + 2T EF0| QS 2K MX|0l M 2E317| 2Ish 24t 7|E I

EM TOTAL SOLUTION | 21



CK EM SOLUTION

R&D

R&D o ) Patent
Infrastructure Synthesis, dispersion, Registration
el ol mat convergence, ‘ } Soi5%

Polymer, Adhesive

e
g, 2, 88

All of EM Total Solution Company

| Patent Registration Es15= | R&D Infrastructure qslgoima;

[ =

’i*'

L

R 10-1736898 &

A 102050075054 £
2015 o5 209
aoimg osm 16w

— — Heat conductivity ~ Rheometer Permittivity Resistance Flame retardant
e G Fet e e measuring device measuring device  measuring device tester
BT FHY| 2| 2H|E /US| e £=E ]
WS TR Y, of cfet KHUYO BRSNS E FIVUCL S WYE RAY.Of 2} K@ v SRENSE FYTUCL
it ety ot o e+ it o o 0 v v b
O — . P—
Bk E5HY
w73 5 & 7 geH
Electromagnetic Wave Ultraviolet Curable Coating Universal testing ~ Universal testing Withstand Two- Vacuum
Shielding Coating Composition for Protecting Layer machine machine voltage measuring  component packaging
Composition Shielding Electromagnetic Interference (UTM 50KG) (UTM 100KN) device dispenser machine
FHA} AT TYR THS R A S Kl 2S£ OhsAlED] RSB Hiiel £22) 2y e i
(UTM 50KG) (UTM 100KN)

# E
Ay A ez 2 E

pranay SN 1

Paste Planetary Thermal shock Temperature /
mixer mixer chamber humidity chamber
PASTE 2/ Zaj|ulef2| M EEEkL e /o
By T pp——

tht n accordance with the Patant Act 3 patet or the

Thermal Adhesive Composition Thermal Adhesive Composition
Having Low Dielectric Constantand  Capable of Weight Reduction and Differential scanning Thermomechanical Dynamic mechanical
Method for Manufacturing Method for Manufacturing the same calorimetry (DSC) analyzer(TMA) analyzer (DMA)
Nede dEYAN 82 22t HAHAH 2HE AJXpFAtE A DSC EI|AZAMT| TMA SH7|AE47] DMA

22 | CKEM SOLUTION



Global Leading Total Solution

NOVASOLIS
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NOVASOLIS E

E NOVASOLIS
] KBS v oK EME URETHANE ToM I
* r( [ <4 EMSOLUTION S R LT
Ewsoumon NOVASOLIS NOVASOLIS  NOVASOLIS (<4
e ckom e | 1 ‘.““‘:v

NOVASOLIS  NOVASOLS  msoiumon
o el
& s

== ==

We offer high value-added TIM solution
characterized by lightweight and high efficiency.

NOVASOLIS E - = =

mznsun:rﬁulm n -av.asqu --OVAsu
e e
+ ovasal « jovaso. €L
0T Lt | o e

DI

DZIE_t_(E} EEEO EJ\# |

TIM SOLUTIONS NISEILICE
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EM SOLUTION

NOVASOLIS

cug-par
X M8 £5CKY MOLOING CONSINE
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EM SOLUTION

CONTACT US

S5 287 AT CHSAMEE 58

58, Daepungsandan-ro, Daeso-myeon, Eumseong-gun,
Chungcheongbuk-do, Republic of Korea

TEL. 043-530-1500
FAX. 043-530-1598

2023.03



