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Abstract

LCD color filters have been manufactured in a process called photolithography to date, but various
printing methods have been studied currently in response to the trend of low-end LCD panels. Direct
Printing Process is a suitable fabrication technique to develope pigment components whose dimensions
are in nano. The success of this process depends on the systematic preparation of pigment millbase.
Conventional millbase dispersions are constituted of the organic pigments, monomer, dispersant and
solvents. An experimental study on the rheology of millbase dispersions is presented. Subsequently,
this thesis attempts to find out the dispersive characteristics as well as the selection of pigments,
monomers and dispersants in the part of millbase among the stages of manufacturing LCD color filters
using the direct printing methods. The dispersive characteristics were shown through analytic devices
such as PSA, Rheometer, etc.
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E: 1. LCD§ #Ha{gE 9 {7I¢¢=.
Table 1. The organic pigments for LCD color filter.

Pigment| Item [PPD”|SSA”|PH| Supplier
Red Red177 | 50 60 |75 |Japan Dii
Red254 | 80 80 [7.5]Japan Cjit
Green | Green36 | 50 58 |6.5|Japan Diit
Blue |Blue 15:6| 30 110 | 6.5 Japan Dijit
Y PPD(primary particle diameter) : nm
9 SSA(specific surface area) : m/g
E 2 ddol2 AzAMY Rrew 9 HIAL
Table 2. The monomer and additive in the
millbase.
Item Character Supplier
tetrafunctional
EB140 |acrylated resin,| Korea Siit
1,000mPa.s
trifunctional
Monomer | TMPTA | monomer, |Korea Sitt
115mPa.s
pantafunctional
DPHA monomer, |Korea Sit
16,000mPa.s
B-2000 acrylic block Germany
copolymer
D-650 polyester Germany
. copolymer
Dispersant block
B-161 Germany
copolymer
E-4330 acrylic block Netherland
copolymer
Solvent |PGMEA, ECA, 1-decanol, Terpineol
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Fig. 1. Schematic millbase process diagram.
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Table 3. The dispersion condition of millbase.
Bead
Ti 300 mi 100 %
tme o Amount ?
Machine vertical | Jar Temp. 20 C
RPM 4,000 Impeller 45 mm
Bead Size | 0.3,1 mm | Container | 1,000 m{
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Table 4. The formulation of millbase.
)

Pigment | Monomer Dlsggziltn £|Solvent
Red 26.0 44.0 26.0 4.0
Green 26.0 44.0 26.0 4.0
Blue 26.0 44.0 26.0 4.0
2)
Pig. |Mono. Dispersing Solvent| Additive
agent
Red | 281 | 133 25.4 25.3 7.9
Green| 27.0 | 12.7 24.4 28.5 74
Blue | 27.0 | 127 24.4 28.5 74
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Fig. 2. R, G, B pigment shape before millbase

process. (a) Red, (b) Green, (c) blue.
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Fig. 3. R, G, B pigment shape after millbase
process. (a) Red, (b) Green, (c) blue.
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PSA photographs of millbase formulation
1. (a) Red 177+Red 254(1245 nm), (b)
Green 36(585 nm), (c) blue 15:6(72.5 nm).
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Fig. 5. PSA photographs of millbase formulation
2. (a) Red 177+Red 254(125 nm), (b) Green

36(79.6 nm), (c) blue 15:6(72.8 nm).
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Table 5. The dispersity of R, G, B millbase.

A Cumu. | Cumu. | Cumu.

Ve (10 %) | (50 %) | (90 %)

1) Red 124.5 71.2 137.9 268.8

1) Green 585 440 55.0 69.4

1) Blue 725 59.1 69.6 819

2) Red 125.0 74.7 132.3 234.2

2) Green 79.6 62.0 67.4 73.1

2) Blue 72.8 59.9 65.2 71.0
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Fig. 6. Time dependence of millbase dispersity.
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for fomulation 1), 2). (Retention time :
150s, Rate range : 0.1~1,000 1/s).
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G” for formulation 1).
(Frequency range : 0.1~100 rad/s).
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