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ABSTRACT

In recent years, the materials and fabrication processes used to make LEDs are
continually improving — resulting in brighter, more efficient, vivid color, energy saving and
environment friendly product. This dramatically improves the penetration of LEDs in
Lighting, display and others application.. And become one of the main light source of the
liquid crystal display. In past two years, many company and manufacturer interests and focus
on material research and develop.

At the beginning of 2011, the improvement of LED efficiency, that impelled to reduction
of LED Light-bar in backlight design. It-gradually narrow the cost gap between LED and
CCFL. The future of the LED backlight module design towards lower cost development. The
first thing is to reduce the number of LED-used. This will be a big breakthrough and enhance

the penetration rate for LED application.

In this thesis, we proceed optical simulation using Monte-Carlo ray tracing. And we use
the wide view angle R/G/B LED in direct-type back-light design. To estimate and measure the
brightness uniformity and color uniformity. We try to reduce the period of developing process.

And avoiding the misdirected research and waste of time.
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2.4RGB LED # k fi-eend Si&rfr ik

¢ Fi48fvR& (Color Gamut)» A o7 B D@z R » M2 FRiHB R D
hfp e m d DT 2 LEFET 2FRRFIAREEL J ¢ (National Television System
Committee, NTSC ##)*" 1953 # {345 § BF cFipt ifo g (CRT)ihy £ 4o Hjr 2 & 7 RGB = R

Fexyd BB dok 2-2 FFo o

220K B Lo FRESNL (4)

White Primaries
Color Space Gamut
Point XR YR XG YG XB YB
NTSC 1953 CRT l.c 0.67 0.33 0.21 0.71 0.14 0.08
NTSC 1979 CRT D65 0.63 0.34 0.21 0.71 0.14 0.08
sRGB, HDTV
CRT D65 0.64 0.33 0.3 0.6 0.15 0.06
(ITU-R BT.709-3)
Adobe RGB 98 CRT D65 0.64 0.34 0.21 0.71 0.15 0.06

ﬁ%%ﬁ%ﬁé%%#ﬁsﬁ’{ﬁ%%%#ﬁ&aﬁiﬁWWB;%%%%iﬁoﬁ
RLdp e e ok 10§ BRI R TSR BT LR RS BRI -

%ﬁu6%ﬁ°§%%?RNB33%%:ﬁﬁﬂ€$U%’*?ﬁ43maﬁ%@§
T NTSC #7344 51 105% ° % B 12 fbe ~ %A figEd chi AL S 1 d 0 4o B 17 477 o
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v'- chromaticity coordinate

530 nm CIE 1931 x, y chromaticity diagram

¥ - chromaticity coordinate

0.0 0.1 0.2 0.3 0.4 05 06 0.7 0.8
x - chromaticity coordinate

Bl 14 >CIE1931 ¢ K WIE & w f ¥ ¥

520 530 540

CIE 1976
', v uniform
chromaticity
diagram

| || |
0.0 0.1 0.2 0.3 0.4 0.5 0.6

u' - chromaticity coordinate

Bl 15> CIE1976 ¢ & B& & o f % #FF
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Creating Optical system model
F ’ O w Ch art *Define the optical properties data base

*Define system geometry data base

l Verifying
Y

Creating Source model

*Defining incoherent geometric extend source %

| Pre - Processor ‘
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R R LR R R R R R R T T R T Y
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T

Ray tracing

ssssanss

| Processor ‘

| Post - Processor ‘ ;
: Analysis :
*Radiant Flux / Luminous Flux
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E *Radiant intensity / Luminous intensity ;
; *Radiance / Luminance ;
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3.2.7 LED £ %8
A% ASAP 2 = I # ke en 3D = 48 eH A T kR LED e (e & $2 3. 2) >
B iy~ b LR NSRRI A R B BORPR Y P TR R R & A0 LED kAR g

QN ST

4o F L iR AR

LA & 3 CIE_Cx CIE_Cy Lumen
RED 640 0.704 0.295 31.0
GREEN 525 0.150 0.720 42.0
BLUE 450 0.150 0.044 8
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Color
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