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Abstract: As the refractive index of the prism layer becomes higher, the optical performance of the prism
sheet gets better and the efficiency of the LCD backlight unit is improved. In order to increase the refractive
index of the prism layer, the ultraviolet curing type resins were prepared by mixing high refractive index
materials containing aromatic groups and the multi—functional reactive diluents. By using 9,9—bis[4— (2—
acryloyloxyethoxy) phenyl] flucrene, the refractive index of the prism layer was increased up to 1.58 and
the brightness of the backlight unit was improved. Since the light source used in the backlight unit caused
the yellowing in the prism sheet and deteriorated the brightness accordingly, the hindered amine light
stabilizer was used to improve the yellowing resistance successfully.
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Figure 1. Chemical structure of materials used.
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Table 1. Composition of UV Curable Resin for Prism Sheet(wt%)

Components Lla L2a M3a Mda H5a Héa
Octafluoro pentyl acrylate 91.0 620 220
Aliphatic urethane diacrylate 240 440 240
Ethoxylated(2) bisphenol A
. 51.0
dimethacrylate
9,9-Bis[4~(2-acryloyl
oxyethoxy)phenyl] fluorene 560 76.0
Benzyl acrylate 100 10.0
o—Phenylphenyloxy ethyl 50
acrylate '
Trimethylolpropane triacrylate 50 50 50 50 50 50
1,6—Heaxandiol diacrylate 50 250 160 250
Irgacure 754 20 20 20 20 20 20
Darocur TPO .0 10 10 1.0 10 10
Tinuvin 5151 02 02 02 02 02 02
Tinuvin 400 03 03 03 03 03 03
Tinuvin 292 05 05 05 05 05 05
Total 100 100 100 100 100 100
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Table 2. Refractive Index and Viscosity of UV Curable Resin

Speci Refractive Viscosity

pecimen index Value(cp)  Spindle rpm
Lla 1.372 10 no.61 100
L2a 1.413 65 no.61 60
M3a 1.455 195 no.61 30
M4a 1.508 630 no.61 5
Hba 1.550 440 no.61 10
Hba 1.600 39000 no.63 2
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Table 3. Refractive Index of UV Cured Layer

Cured layer

qdd

Table 4. Luminance of Backlight Unit Consisting of 2-Layer
Structure

Item
Lla L2a M3a M4a Hba H6a

1.393 1433 1476 1531 1.580 1.630

Refractive index
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—30°0l14] 30° Afolefr] AR Wo) el AEE EakshdA
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Figure 2. Horizontal viewing angle of backlight unit consisting of
[LGP+diffuser+prism () ].
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Figure 3. Vertical viewing angle of backlight unit consisting
of [LGP+diffuser+prism(V)].

Table 5. Luminance of Backlight Unit Consisting of 3-Layer
Structure

[LGP+Diffuser+Prism (H) +Protector]
Lo Lla 122 M3a M4a Hb5a
Luminance (cd/m? 2593 3166 3596 3791 3964 4131
Gain 1.00 1.221 1387 1.462 1529 1593
Uniformity (%) 76.8 787 786 789 795 798

[tem
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E= 1le] ofo] F71ES17] whie] ik

Rl Q|| 2 =2 iE AIEQ| 26 BN, W3k 717} §lE Lla,
L2a, M3a Z2}& AE= UVB—-313 nm 33| 250417F %4
Fof] Az} g} o 3olakE VERTE Wi, WREk V)7 £
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Table 6. Luminance of Backlight Unit Consisting of 4-Layer
Structure

[LGP+Diffuser+Prism(H) +Prism (V) +Protector]
Lo Lla LZ2a M3a Mi4a Hba

[tem

Luminance (cd/m”) 2610 3544 4550 4886 5149 5415
Gain 1.00 1.358 1.743 1.872 1973 2074
Uniformity (%) 766 783 794 809 804 80.1
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- %= Lla 28 epe M3 0 o Mda e H5E

.03

Color difference
(5]

100 hr 150 hr 250 hr
Time(hr)

Figure 4. Yellowing property of UV curing type prism sheet.
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Table 7. Composition of UV Curable Resin for Prism Sheet
Containing Various Kinds of UV Absorbers(wt%)

Components H5b Hb5c Hbd

9,9-Bis[4— (2—acryloyl
oxyethoxy) phenyl] fluorene 56.0 56.0 56.0

Benzyl acrylate 10.0 10.0 10.0
Trimethylolpropane triacrylate 5.0 5.0 5.0
1,6 —Hexanediol diacrylate 25.0 25.0 25.0
Irgacure 754 2.0 2.0 2.0
Darocur TPO 1.0 1.0 1.0
Tinuvin 5151 0.2 0.2 0.2
Tinuvin 400 1.3 1.3 0.3
Tinuvin 292 1.5 0.5 1.5
Total 102 101 101

Table 8. Refractive Index of UV Cured Layer Containing Various
Kinds of UV Absorbers(wt%)

Cured layer
Hba H5b Hbe Hb5d
1.580 1.579 1.580 1.580

Item

Refractive index
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Figure 5. Yellowing resistance of UV curing type prism sheet.
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