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Color Paste

Blue & Violet MBS

Blue & Violet
MBS

Color Paste

EX]|

-1 o

- Soft MRH AT DETHS
-2 Ho|

- FYst gl

- 40t LT SaEteY

- sofit M8

g8F

Blue MBSE PigmentZ SolventAH0f|A| £=4! LI.=0|E{ 37|(nm size) 2 £Ast 2AH0|H, LCD U

OLED 9| Z2] HHE 74st= e ME2M NENES} =2 FUH|E 712 HZLC

Application

Color filter OLED

LS

Back-Dight

- Color filter PR fabrication for LCD & WOLED TV
- Color filter PR fabrication for LCD Monitor & Mobile Display



Color Paste

Organic Black MBS

organic Black £7| Black MBS= §7| BlackS Solvent2t0| =4 LI-0|E| 37|2 245t otz 24AtoH0|H, Black
Column spacer, OLED Black bank, 1L & Black S0l Al2E|= MM, M7|KE S0| @

MBS L,

7| Black Pigment UV spectrum

———Lactam ——— Carbon Color Mixture

300 400 500 600 700 BOD 00 1000

EXI
e Item Data
- S0t 24t ok
ot 3l Foly Pigment contents (%) 15~17
-MRHE Solvent PGMEA
- &2 TN

Particle size(D50, nm) 100~150
2 Viscosity(cPs) 3.5~6.0
o
- Black column spacer Optical Density (OD/ym) 1.0~2.0
- OLED Black Bank

Surface resistance[Q/O] OVER*10"

- High heat-resistance Black
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Color Paste

Carbon Black MBS

ca rbon Black Carbon Black MBS& Carbong Solvent&0i| =4 LI'cO|E| 37| 2 245t ot 2 AH0|H,
Black Matrix, Black Column spacer, Black bank S0i| AF2&|= At M, HE=M, M7[Xg S0|

M Bs 43 HFYLICH

Carbon Black Pigment UV spectrum

———Lactam ——— Carbon - - Color Mixture

300 400 500 600 700 BOD 00 1000
Carbon Black MBS Item Data
Pigment contents (%) 20~25
&3
Solvent PGMEA
- @43t A oy
- QASE AEl QUM Particle size(D50, nm) 100~140
Viscosity(cPs) 3.0~5.0
8r
. . Optical Density (OD/ym) 2.0~4.0
- Black shield for Display
- Black Matrix for Micro LED Display Surface resistance[Q/O] 104~107



Color Paste

Carbon Black MBS

High Resistance Carbon Black MBS Item Data
Pigment contents (%) 20~25 A
EXI| -
b =]
Solvent PGMEA
- 250 244 okE A
- 24t 3Y BYy Particle size(D50, nm) 100~140
- =2 BH N
Viscosity(cPs) 3.0~7.0
20 . .
o Optical Density(OD/m) 1.5~3.5
- Black shield for Display
- Black Metrix for Micro LED Display Surface resistance[Q/O] OVER*10™
- Normal BM

- High Optical Density Black

05



06

Functional Paste

TiO2 MBS

TiO2 MBS

HSLch

TiO2 MBS

1

n 4o
.|

rot

Hr

rx

re

0z

0x

=T 1
o oo
& of
m e
0x

4
=2
b
rir
M
Ho
=
v

- Reflection layer
- Diffuser for QD Display

- Customizing Solution for Various Application

TiO2 MBSE= Solvent & Monomer 0f| 245t TiO2 24O 2 CHAFSE nano sizeE T

TiO2

.,'

053

Item Data
Total Solids(%) 50 ~70%
Pigment Weight Contents(%) 40 ~ 60%
Pigment TiO2
Dispersant Acrylate, Ester, Urethane etc
Binder Acrylate, Cardo, Epoxy etc
Solvent PGMEA, PGME, EEP, monomer etc

Particle Size(nm)

Viscosity(25°C, cPs)

80~240

5~100



Functional Paste

ITO MBS

ITO MBS

ITO MBS
——
EXI
| o
- nEE
- DHEN & TQAY
- ekt 412 2
-4t Y FUN
=1

- Transparent Display
- Flexible Display
- Touch Screen

- Solar Cell Panel

07

ITO MBS £ Solventol| 25t EH H=A MBS QlLICt.

ITO

Item

Solid contents (%)
Solvent

Particle size(D50, nm)
Viscosity(cPs)
Transmittance(%)

Haze

Data

30
2-isoproxyethanol
80~100

3.0~5.0

>90

<3



Functional Paste

TiO2 MBS ITOMBS ZnOMBS ZrO2 MBS Hollow silica MBS SWCNT MBS

ey
%

- ZnO MBS ZnO MBS £ Solventol] 243t 8178 £ MBS LICt.
|
ZnO MBS
Item Data
Solid contents (%) 20
Solvent PGMEA
Particle size(D50, nm) 80~100
ﬁ Viscosity(cPs) 3.0~5.0
- Transmittance(%) >90
Haze <3

m
oA

kl
]
o

1
02!:
o qm
0z

- Ztehsin 42 29
- @43t FE FUY
8k

- Eye Wear

- antibacterial Mask
- antibacterial Pad

- antibacterial Film

08



Functional Paste

ZrO2 MBS

ZrO2 MBS

ZrO2 MBS
EXI

=]

-AENE

- DHEMRTIQAY
- ZHEHolH 412 3
- 243t 28 FUY
gk

- Transparent Display
- Flexible Display
- Touch Screen

- Solar Cell Panel

ZrO2 MBS £ Solventof|

kl
1]
X
0%
é
[
[14]
Z
[vs)
w
0
£
il

Item

Solid contents (%)
Solvent

Particle size(D50, nm)
Viscosity(cPs)
Transmittance(%)

Haze

Data

30

2-isoproxyethanol

80~100

3.0~5.0

>90

<3



Functional Paste

TIO2 MBS ITOMBS  ZnO MBS ZrO2 MBS Hollow silicaMBS  SWCNT MBS

H o I I oW s i I ica Hollow Silica MBS= Solventof| 2Atet X{Z5 MBS QLIC}.
MBS

Hollow Silica MBS
Item Data
Solid contents (%) 20
Solvent PGMEA
Particle size(D50, nm) 100~120

i f Viscosity(cPs) 3.0~50

Transmittance(%) >90
Haze <3

EXI|

-1 O

-DENS Refractive index 1.25

-NZE2

- 2SI 412 B

- 4TI HUM

8r

- Transparent Display
- Flexible Display

- Touch Screen
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Functional Paste

SWCNT MBS

SWCNT MBs SWCNT MBSE= Solvent0f| 218 20O 2 | Carbon Black 2Lt 7|A|A, M7|& 12|10 EX

E40| 02 2450, MUK MZ 2 F2 AIBE = HFYLICH

SWCNT Transmittance
s . - Transmittance(%)
~ 2 T o 100
% . = 95
= S - GO | e
\'”‘ s - , £ as
--,e,:, : 2 s0
3 - B v
& g r’tl'l
L e G D o
, -
A 2H0NM ABONM 550nm B60NnmM
- : ] % Wavelength{nm)
0.2 1Um . :
v - A 25
53
- Item Data
- @20 24t oY
H 5.a8
_Corst Mg Eof Sheet Resistance(Ohm/sq) ed~e
o E (=] A
=2 FitE Transmittance 94.7%
- 243t B2IY 54
- IZHo| Q0| TH= =2 X Solvent n-prOH, IPA, WATER

a2r
- Antistatic Film

- Antistatic layer for TSP & Display

1



Synthetic Materials

Electrochromic Materials

Electrochromic Electrochromic 7|&2 H7|slsA ut
. =N Fxte| o] S0f 2 fstHtg 2
Materials

S2 B 2|2 LHolA LojLtn 2 AHH
8ot 20k= ASAHE HI|HAM 2

s3]
o

CiAZ20], 2iAFY C|AZ20] 8

rz

(=]
=)
E
=

EC %
ITO
B Counter Electrode
" Electrolyte
Electrochromic Layer
ITO
ECM LSAHZI

¥ OFF H# ON

ECM H|Z=2pd

0a® %o LRy Y @ @ :é:
¢,_0° % $e o "@ o
0033 egndd a
000 X éy O
®e ® @ @ ©
EC solution ITO dispersion Ecoxide formation Purification

Schematic diagram of ecoxide production
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Synthetic Materials

Electrochromic Materials

- HHHE B AN
x

1 1 1

ra Hr rE
00 1u ro iz

=

Hu

=

1
)
4

ITO Ink

Item

Solid contents (%)
Solvent

Particle size(D50, nm)
Viscosity(cPs)
Transmittance(%)
Haze

- 47} =7 : Spin / Bar &, 100°C, 3min

13

rot
=
0 =2
e
rot
@
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~
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Q

Data

30

2-Isopropoxy ethanol

90~100nm

8~1

>96% at 4um

<3

Ecoxide Ink

Item

Solid contents (%)
Solvent

Particle size(D50, nm)
Viscosity(cPs)
Transmittance(%)

Haze

Data

30~35

2-Isopropoxy ethanol
70~80nm

3~7

>96% at 4um

<5

- 47} =7 : Spin / Bar &, 100°C, 10min + =& 2,000mJ



Functional Paste

Blue cut dye

BI ue cut Dye Blue Cut Dye = UV 2} Deep Blue Light €2 S+5t= MZ 2 Displayi OtL|2} CHFSH FOF0ll A
UV X 2 A2 |0 AELICH

Blue cut dye Transmittance Spectrum
100
&
&0
a0
. — EpAf
d — IRIDOS
m 300 400 500 &0 100 B0
Ex . - .
-e Transmittance Initial Heat Light
- @434 & obEY
P ID-1 (at 356nm) 2.76 1.40 3.99
TTT [=X=}
- ol &84 ID-2 (at 356nm) 1.23 1.82 168

- JHAI R0 M 2] Fofit Bt
*ID = iridos Dye, | = Initial, H = Heat-resistance, L = Lightfastness

8k
- OLED Mobile Display
- UV-Cut Application

Transmittance Spectrum (Heat-Resistance / Lightfastmess)

—fhd | n1_H —iDe1 L —IiD-2 —I0-2 H 1D-2_ L

&0
"
f\\
WA
250 300 350 400 450 SO0 550 600 650 FO0 750 250 350 450 550 650 iso
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Functional Paste

FDCA

FDCA FDCA(2.5-Furandicarboxylic acid)= MEHatzH ol 22 HMF(Hydroxymethylfural)E gHAst0]
H|=st= X1gtA 1ZQIL|Ct PET (polyethylene terephthalate)2| = 229! PTA(purified -
terephthalic acid)2 CHAE 4= Q= Bio Meterial2M 7| = Z2IAE|IOZ QI8 3tA 2H|E sHAE 5
A= Solution2 2 2t 0 JAEHL|LY. iridos= &= 99.9%0| 22| FDCAE MZ % 350| 735t

PEF 0|2|9| C}2 B2 & X|& JHLS0f| Y&LICH

—_

PEFe| BH

GAS BARRIER ey
Lig M — RESISTANCE

O

PEF2} PET 2/ H|»

Property PET PET
Density 1.36 g/cn 1.43 g/cn
0O, permeability 0.114 barrer’ 0.0107 barrer!
CO, permeability 0.46 barrer’ 0.026 barrer’
Tg ~76°C ~88°C
Tm 250~270°C 210~230°C
E-modulus 21-2.2 GPa 3.1-3.3 GPa
Yield strength 50-60 MPa 90-100 MPa
Crystallization time 2-3 min 20-30 min
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Functional Paste

FDCA

PEF| ZH

Plant based
Feedstock

M
HO  OH o o
¥ Fructose ¢ — &L + PFDCA - o)\@?/&o —@—> ok@)ko —o
Sugar Dehydration n
Oxidation & Polymerization Polymer
Purification (+MEG) Processing

Catalytic Reforming

(o] OH
B Naphtha > > - adhad - > )
HO o

o o o o
o HO o
HO“ > j “OH "Son oJ\@/u\o
n

2.5 - furandicarboxylic acid Bio-EG  Polyethylene furanoate(PEF)
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