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A Study on the Optimal Design for Optical Efficiency of LED

Young-Jae Song*, Min-Sung Hong"

Abstract

In this paper, it was attempted to analyze the optimal design of light emitting diode (LED), a source of back light unit
(BLU). LED is beginning with commercialized red LED which is made by GaAsP compound semiconductor, and has been

developed focusing on liquid crystal panel.

In order to get the optimal design, optical simulation was made by analyzing luminosity shape, reflector angle, chip depth,
and chip position of LED lighting. Final results show that the proposed LED characteristics were useful to increase light
efficiency and it has been proven by distribution chart for actual exposed light on the light guide panel (LGP).
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Table 1 Fixed conditions for LED interpretation

LED W% Reflector Angle, Depth, Chip2
WAL Y FARS Table 29F Zro] 57HA & A3

Ttem Content
LED Size 5.6 * 3.0mm
LED Height LED Total Height : Over 0.6t

(Heat Slug Thickness : 0.2t)

Emitting Structure : Top surface Emitting
Chip Size : 1.0 * 1. * 0.lmm
Mount Chip : 1 ea
Chip Radian Angle : 120°

LED Chip

ETC. Material Silicone Refraction Index : RI 1.4

Pre-Mold Reflectance : 90%

Reflect
criectatice Ag Heat Slug : 95%

’ X-X Radian Angle Measure Direction )

Y-Y
Radian

Angle i

Measure

Direction

Fig. 4 LED radian angle measure direction

Fig. 5 LED Chip ray luminosity distribution and radian angle
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Fig. 6 Fix LED structure for interpretation luminosity shape

Table 2 Case DOE of luminosity shape

Case No. Case DOE Information

Casel

Cased

Case3

Case No. Case DOE Information:

Casel

Casel

Casel

Cased

Cased

Fig. 7 LED chip ray on luminosity shape
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Table 3 Radian angle for luminosity shape
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Fig. 8 Speed of light vs. luminosity shape
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Table 4 Case DOE of reflector angle

Case No

Case DOE Information
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Fig. 9 LED chip ray on reflector angle
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10 Speed of light vs. reflector angle



T M MH ZA|AREES|X] Vol.20 No.3 2011. 6.

Table 59 I alj4} A2 E3}o], Fig. 102} 70| Reflector
Angleo] W& LED ChipoA]¢] Ray ARE 43 HH

Reflector Angleo] €% Ray?] 7 27} Reflectorol] &35}

TS GRE o5 ool 4] ZEE S ¥ 4
QISiE}. 2213 o] ik LEDS] AFEAOIAE Tef vt

AgEzro] Foi54lr

Table 5 Radian angle for reflector angle
Case No Caze DOE Radian anmie
N X-% 1125
Fased Ye¥ o L1EET

K-Xz2
Cagnl - N
o N-xrizo
Caszed eyt 1200
Table 6 Case DOE of depth
Case No. Case DOE Information
m
~ S ————]
Cazel ! !
_M&_J
s
U
487
Cagel |
1N

RS

74
735 /f’}

73 e
725 A,,x”

T2 e

. .«""V‘«
75 .
e

7t i
s

7
635

LN 05 9a

Fig. 11 Speed of light vs. depth
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Fig. 12 LED chip ray on chip positions



oot

i
0x

Table 8 Radian angle for depth

Caze No. Radian Angle
-X 1123
Case
Y-V 195
Cage?
Cazel
" hN
Cazed B
714
712 -
7L T
708 e B ..
06 e
.

02

Lase L Case 2

Fig. 13 Speed of light vs. chip position
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Fig. 15 Optimally designed LGP
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