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Optical Characteristics of the LGP with Nanometer-patterned Sizes on
Its Both Surfaces
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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 a LGP with 1D PC(one-dimensional photonic crystal) nanometer-
patterned on its top and bottom surfaces 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. 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 1D PC LGP on its both surfces shows the enhancement of transmitted intensity distribution up to 5.7 times.
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Fig. 1.(a) LGP with 1D PC pattemns on its both surfaces, (b)
Fabricated ID PC (side view), (c¢) Fabricated ID PC (top
View).
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Table 1. LGP types.
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Number| LGPType | Bottom Top Prism | Diffuser
1 Conventional | Patterned - - -
2 1D PC - Patterned - -
3 1D PC Patterned | Patterned - -
4 1D PC Patterned | Patterned O -
5 1D PC Patterned | Patterned O O
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Fig. 2. Measured positions for transmitted intensity with (a)
conventional BLU and (b) nanometer-patterned grating.
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Fig. 3. Method to measure the intensity with varying angles.
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Fig. 4. (a) Intensity and (b) CIE color coordinates at position 5 of
conventional LGP.
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Fig. 3. (a) Intensity and (b) CIE color coordinates at position 5 of
nanometer-patterned grating LGP, Number 2.
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nanometer-patterned LGP with crossed prism sheets,
Number 4.

2080

1800 1 T
3 . & V.:: b
g0 - -

Luminance {ca/m®)

o § g % % §
T T "!’
*
»
2
| 3
%
®
Q‘

Angte {8}

(a)

10 .
ag b
08 b
ort §
Uﬁi.
05;
04|
o3k

a2

0.1 b

3]

(b)
T 8. Y% Hell 1D PC7} 27hd =3/= e A B/
wel 59§l A FAZ AlVIEE} AFHE
Fig. 8. Intensity and CIE color coordinates at position 5 of

nanometer-patterned LGP with crossed prism sheets and one
diffuser, Number 5.

£ 2.4% A F¥ AR H A3 g2k
Table 2. Angular intensity distribution, CIE color coordinate values

and their standard deviation.
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