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Optical Characteristics of LGP with Nanometer-patterned Grating
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Abstract : The LGP with nanometer structures resulted in enhancement of optical efficiency. Its fundamental mechanism is to
recycle the polarized light via one round-trip through QWP(Quarter-Wave Plate) but the maximum efficiency to reach with this
method is limited up to 2. To get the larger efficiency than this limited one a LGP with nanometer-patterned grating is suggested. For
its optimum design the computer simulation is performed and suggests a grating that the spatial frequency between adjacent patterns
is 500nm, its height 250nm, duty cycle 50%, and its cross section is rectangular. On the basis of simulation results the LGP with
nanometer-patterned grating is fabricated and its optical properties such as angular intensity distribution and CIE color coordinates
are characterized. The angles of transmitted light are nearly the same as the results expected from the generalized Snell’s law. Thus
the Mathematica code, developed in this experiment, will be applied to designing the optimized LGP. The LGP with nanometer-
patterened grating shows the enhancement of transmitted intensity distribution up to 4.9 times.

Keywords : LGP(Light-Guided Plate), nanometer pattern, grating, Snell’s law, backlight unit, simulation, CIE color
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Fig. 1. Reflection and transmission of (a) micrometer patterns, (b)
nanometer patterns.
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Fig. 2. (2) A nanometer patterned silicon mold, (b) incident light to
the nanometer-patterned grating.
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plate.
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Table 1. LGP types.

Number | LGP Type | Bottom Top Prism | Diffuser
1 Conventional | Patterned - - -

2 IDPC - Patterned - -
3 IDPC - Patterned O -
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12 Ao ASE Eadelr AYe w4
g VFeR B A Ae =3 4%g 3t
Aot olw Y =AW D)= B APl ARE =
FE A7 & A At ZEF A EE 3M A
o)A AL AL ARG T Falgd o 7iA] BE F
AN B AN A& =FRT A% Aol 7 ¢
8 S HHSIETHDI22SIT). o)ul) =33e-E FlolM o
oASFE EE Hele] F7|7F Folx|a Bert SR A
& R3S

T gellA EAIRE 97 XA FHAE FAI FHG
240 707A 4 7kdo = Fwel MARE =43

=
FATHIE 9 2.

LED array
i)

wONE +

- mﬁ‘ ontal @ + Horeontal

LED array

% 9. Zwe) e AY] XS SRS Y,
Fig. 9. Method to measure the intensity with varying angles.

BOILKA ~

#

i

400

350

Luminance {cd/m?)
S a oo
g 3 B B
———

o
=}
T

o

=3

o o
(] L]
1 1

Y Axis Title
o
N
|

02+

T T T T
©1 00 ©01 02 03 04 05 06 07 08
X Axis Title

% 10. 28 =39 s A AT AVIEES A
HE

Fig. 10. Intensity and CIE color coordinates at position 5 of

conventional LGP.



358

1500
1400
1300
1200
1100
1000

Luminance (cd/m?®)
- @
g 8
T T T T T T T

\
.

0.8+

0.6+

0.4 4

Y Axis Title

0.2 4

0.0 4

©1 00 01 02 03 04 05 08 07 08
X Axis Title

I3 1nouxry R HEAR =gde] 5 RN
24T A7 RES HE,

Intensity and CIE color coordinates at position 5 of
nanometer-patterned grating LGP.

Fig. 11.

4000

3600 |-
3200 |
2800 | ]
2400 |- ]
20001 ¢ 4

1800 | | ]

Luminance {cd/m’)

0.8

0.6 4

0.4 4

Y Axis Titte

02+

0.0+

T T T T T T
-01 0.0 0.1 0.2 0.3 04 05 08 0.7 08

X Axis Title

I% 12, vwenlE] A" SEAR PRI E A EY 5
W oA AT AIRES ME

Fig. 12. Intensity and CIE color coordinates at position 5 of
nanometer-patterned LGP with crossed prism sheets.

Mo - 22 - AA"SS =X M 14 3, M 4 = 2008. 4

88888

g

tuminance (cim®)

18 ¢

g8k

08 b
&F :
[2:3 3
23 8
o4
153
22

LA Y

o

I3 BoahxvE dY] SEAR ERWEHE AE
gakde] s AR A ST AVIEES} AT

Fig. 13.Intensity and CIE color coordinates at position 5 of
nanometer-patterned LGP with crossed prism sheets and
one diffuser.

¥ 274% A7l ¥ A% 9 4333 ¥ZFHA (D
PCE YvlE 6l 3AARE v,

Table 2. Angular intensity distribution, CIE color coordinate values
and their standard deviation (1D PC means the nanometer-

patterned grating).

e | hegor | Agehagor | CEX | CEy | clEx | clby
i 320320 Average | Average | Deviation | Deviation
conventional 6419.98 3959.85 0.3205 03176 0.0052 0.0073
1D PC 17989.55 951494 03137 0.2766 0.0664 0.0426
1D PC/Diffuser 16809.35 8546.96 02914 0.2807 0.0266 0.0189
1D PC/Prism 31291.94 1951058 0.2636 0.2849 0.0323 0.029§
1D PC/Prisin/Diffuser 20970.8 13800.35 0.2859 0.2605 00124 0.0292
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