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Polymer hollow particles are expected to be applied as optical materials such as light diffuser and

white pigment owing to the strong light reflection at the interface between the internal void and the shell.

In this research, hollow particle with highly cross-linked polymer shell was newly synthesized and applied
to UV curable ink which is utilized as the dots on light guide plates (LGPs). The highly cross-linked poly-

mer shell blocked the penetration and collapse by UV curable compound containing low molecular mono-

mers, the hollow particle maintaining its internal void showed light diffusion and reflection in UV cured ink.

The LGP printed with hollow particle ink provided wide-ranged diffusing emission whereas the conven-

tional LGP printed with inorganic filler ink provided directional emission. In the backlight unit evaluation,

the hollow particle ink LGP system showed advanced lighting properties: high luminance and color uni-

formity.
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Figure 1 Schematic illustration of the general con-
struction of back light units.
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Figure 2 Schematic illustrations of the light distribu-
tions from dots on LGPs.
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Figure 3 Design of the dots pattern.
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Figure 4 Schematic illustration of the data area plane
of EZContrast measurement.
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Figure 5 Schematic illustration of the condition of
backlight unit evaluation.
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Figure 6 TEM image of hollow particle with highly
cross-linked polymer shell.

Table 1 Properties of hollow particle with highly
cross-linked polymer shell

R 2R T O 2B L TR ST,
EAER) Y —CHE SN Y VBRI —%
ELUVEHLE G OB AZHIEL TWaAZEATREN 7.
3.3 UVA VI LERDAZSFE

UVA Y 7 ALIR D SG 2= R % 262177 37, BaSO A~ 7
MEAN— R FAEHEER(TT) 2 H T 5 FE WKL
L 7=DIZH LT, 2R T4y 213 EA~N—XKTT
DHMIRETER L 72, BHET15—THDBaSO.0 Nz &
| BA I T Y-S iR N B % /877 L L A N AL S
T, 2R FIERY 7 =L ZERRO RIS B TR SO
L, NEWPEEIDECBIEHECHF G LTWEEE RS
Nb. HZERFITUVE LA G T TH 2283 Sk O b= 4
B R CTELIEDIREN T,

3.4 FyNEIRIEAARDFEAFE

HZRL T A2 2% By MR 723800 HU3 5 B TR 3
BRI ) (F BEO° ) DM EE S i<, TR WA EETT A~ D
FDNH EAVERLIZ. —T5, BaSOA v 78 HUIK
SEJ5 1] (4 BE60° ~80°) NI 2SS, B L Ash A
INEWIEIEAIRL 72 (8) . HRZ2 R A ¥ 21338 v
EA L2 A BV ThE VOB B2 R BIL, IR
PG IL T AU A T 52 EAUREN 7.

F7z, WZERITAY 7B I A A BRI Aty
EOE BB IEFITNENZEN G h 72 (K9). T,
HZER T OZEBIC LT, WHDEHIRIC B 29k RAKAF
PN (B RO S 2B L 72708 E 26N

- »‘ ~ )4
S = o

Figure 7 Cross-sectional SEM image of UV cured
hollow particle ink.

Table 2 Optical properties of UV cured inks on

Size PET substrates

Outer diameter (um) 0.54 o

. Thickness Haze TT

Inner diameter (um) 0.35 Sample (um) (%) (%) Appearance

CV value of outer diameter (%) 2.3 Hollow

CV value of inner diameter (%) 3.1 particle ink 15 94.4  56.2 White
Soluble content in organic solvent i

. BaSO, 14 89.8  88.4 Semi

in Toluene (wt%) 4.6 ink transparent
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Figure 8 Angle characteristics of the Iuminance
value (Lv) of LGPs.
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Figure 9 Angle characteristics of the color differ-

ence of emission from LGPs. The y values
at —80° are set to 0.

Table 3 Emission properties in backlight unit evalu-

ation
Sample Lv. (cd*m™) Vi Yain
Hollow particle ink 4967 0. 0062
BaSO, ink 4201 0.0109
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