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The Study of FabricatngL ight Guide Stick with
Submicron Grathngs
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Abstract: A novel method of fabricating light guide stick with sub-micron Gratings isproposed By using rigorous cou-
pled-wave theory, the relationship betveen transnission efficiency and depthsof grooves is analyzed The light-guid-
ing properties of sub-micron gratings have been studied based on the linear part of the relationship curves The light
guiding unit on the surface is canposed of subsmicon gratingswhose transnission wavelengths are red, green and
blue in order The light ources are red, blue and green LED. The transnission angle is controlled by grating fre-
guency and the diffraction efficiency is controlled by groove depth of sub-micro gratings o get unifomity of transnis
sion filed

Key words sub-micron grating light guide stick; gatial frequency; groove depth

, (CCR)
: : (LED) '™,

LCD , , LCD

: (Na 10474070)
LCD : (1982 - ),

E-mail: wanglingling8201 @163 ocam
: 2006-01-25



688

36
, : ke =kJ Ny sini-m o /k (5)
, , h , 1
, 2
; .10
2 0.9 /\
B 0.8 @
.5 0.7+ \otal rofloction
2 0.6
& 0.5
'g g;: ) ;;r‘"'ﬂﬁ\i\_ tosal ssoemtenton
’ ’ 3 7
2 0.2 & @
[3-6] , :,";; g_’l‘J QL‘: \\.’L& M“"
, 0.0 02 04 06 08
h/pm
’ 04
g . ) L : «g\ﬁ} ;o:-—
1 § 0.3 . L
53";- 0.2 ,,
I ) § 0 i \3'.1
o1l
nt(s® - sini) = +m\ (m=0,1,23\) (1) j: w
. n ©t : i 5 0,018 00000000 vooooiud
0.0 02 04 06 0.8
: 6 =0 m =1A W pm
1 1,23- )
4 2(a)
A ’ Q 66/ m 700rm,
( ) 45° ,
’ ' ; 2(b)
3
2H tan i
1 d= 3 (6)
,d ‘H i
[3-6]
' ’ (1) ,
, +1 ;
DE,, =T, T, ReC—22—) (2) :
ko, COSI
ko C T ' '
m , 1
M
T, = 3w, [ G ep(-kgh) +C (3) 0
. N (TS e @ MMA, 420,

- ik (K k)7 - 1 2 ko <kg,

, 1=45°, (6)



Na 8 2006 -
(iv)  RMMA ,
(ii) , (1) |
i =45°, | |
t=0Q 6644m (A =700m); t= =%, ¢
%o ;S o

0518 m@M =546rm); t=0 4136 m A =435 8

m)

(i) ,
n L
[71.
N n. n. N,

1 1 L] 1 ’
1-n,"1-7, 1-(n-1)N,
0. )

0.4
F) ar
d *—
~
g‘ 0.31
3
“,é 0.2
£
< 0.1
:
G
3 0.0 S
0.0 0.2 0.4 0.6 0.8
h/pm
(a)t=0.664um
0.4
3
] p -
~
g 0.3
3
';5 0.21
£,
§ 0.1
&
3 0.0 +——r—r—r——r———Ftr—
0.0 0.2 0.4 0.6 0.8
h/pm
(b)t=0.5182um
0.4 "
; e
5 0.3
50
£
2
€ 0.2
[
g
*i 0.1
&
e}

b/ pm
(c)1=0.4136um

1 a & =700mM) =250db/km,a A =
546rm) =150db/km,0 @ =435 8m) =150db/km,

, MMA ,
(v) (ii)
: 3(a) (b) (o)
3(a) : Q05 Q4% m
003 Q38
; 3(b) 005 Q35
Q04 Q38 :
3(c) : Q05 Q25
Q03 Q38
(vi)
4
441 6rm,
45°, 1 , ,
Q416 m 45° ,
4 , 5
022m Q0 1%¥m Q 12m
Q¥M¥mOQOo®m
0.35
0.3

0.25

diffraction efficiency/a.u.
o
[ ]

0.15
0.1
0.05 .
0.08 012 G.I6 0.2 02
W pm
4
4 5 , 0 1% m



690

36

, 02m

2 86°,

He - Cd
G1lQ@m,B:Q8um),
+10 -1 ,

20mm,

(1]

[2]

[8]

[10]

AMA
130°,

12 QM Pa, 20mm X
Q 1s ,
=YYV

[10]

K Kanantat
backlighting transnissive LCDS[ J]. Journal of the SD,
2003,11(4) : 641 - 645

D1 Feng Novel integrated light-guide plates for liquid

Modified functional light-guide plate for

crystal digplay backlight[ J]. Joumal of optics, 2005, 7
(3):111- 117
M GMoharan, T K Gaylord Rigorous coupled-wave a-
nalysis of planar grating diffraction[J]. 3 Opt Soc
Am , 1983, 73: 1105 - 1112
M GMoharan, T K Gaylord D iffraction analysis of die-
lectric surface-relief gratings[J]. 1 Opt Soc Am., 1982,
72(10): 1385 - 1392

[J]. , 2002, 29 (9) :
795 - 800
ICF

[J]. ,2002, 14 (2) :

’ 1

270 - 274

Serge Habraken, DenisVandoma Newv microprisn ge
ametry in light guide plate for illunination devices[A ].
Proceedings of SPIE, 2000, 3594: 28 - 33

Di Feng High quality light guide plates that can control
the illunination angle based on microprisn structures
[J]. Applied Physics Letters, 2004, 85 (24): 6016 -
6018

[J]. , 2004, 31(10) : 1212 - 1216

[J]. ,2005,31(1): 11 - 13



