H2atk Ho Wl B
2009 4 12 H

5 B

Chinese Journal of Liquid Crystals and Displays

Vol. 24,No. 6
Dec. ,2009

XEHE.1007-2780(2009)06-0845-05

BT ATE = MBS LED 15 IR0 257 5 v
T . EZREBEE, BRY

CE¥ARH K% RO EEMN S HRCEERAERELLRE, LB 200240, E-mail: shanewang@sjtu. edu. cn)

A E: WOHTE T LED BOoUMEM S A T XS A I LED 560 JR sl A7 4L
SFEERE, BEX AR R AU B AR T —FORT R R IE = A B LED 5 A R AR AL i 1 6 E
3 UEWTZ A T BE 65 A O /MR DL B X ) 4R A . il i Lightrools 45 B AR IE
BT 3% R 5 M 0 A S < 2 AT R R S 20 mm I 57 AL IE = A BESE A B9 2 A0S 90, 79 %,
FH T SERE MRS R 1 88. 77 06 B2 THIR LA B 200 576 LED [BEACH A5 00 F BT L IE = fA
W45 4 11 289 ST PEAR LU AR G2 T 35 00 34 00 AR B S, U R 20 106 i 3 71 5 B AT I o BE 119 42
Th 87 B IE = Af PR S5 K A L AR SEA5 R I DL H 2 i 4 /N 23 B 24 mm )L 35 59 PR Y $2 U

0.3%.,

3 8 W LED W0k BRSO B IE = A B 3 50

hE4SFEE. TM923.02; TN873%. 93

1 g El

W R AR — R B M R B A S
FER K, BT L R M RE 7R AR R AR 2 o H
AL T . fEHETE ST, B
SR AR B B2 A B ¥ B AR AT 48 (CCFL) 35
JEUR R & R 2% (LCDO KSR 48 5 T 7 1 £ 5 1
7 o F LB e B a0 75 YL IR B 3R S O B IR
T TARE . EAR, B E H P R IR 42
e A RORT 18] T S5 R OR B AR I T — R
5 CCFL HOoL M &5 &, kbt — &
(LED) , i 2 4h B ¢ 64T (EEFL) L 3% 80k 6 F i
JGUE (EL Flat Lamp) F1A HLH UL 6 (OLED) )
UEAF, B @5 g @R FE K S
) LED Ot E & 5 4 17— o0 3%, JF Bgok
R LCD 3 6 AR & R £ iy -,

ML WAL E A 6] LED 5 56 AT 43 il
KA EETAPA . ML LED #3220
AT /MRS LCD, #5 3 T K RSP LCD, H &
DA P T A K B A R ST %) 3 i 3 i
LR B ARRN 34 5 P 25 2 1) ke o A R O 1]
LR R S LCD 3 8 2R IE T =
H P S, 7 — B LR

Y75 B H: 2009-04-25; &iT B H#3: 2009-05-20

XERERIRES: A

T A 534 8 0] AT LED SEAT K 38 80 45 75 %
B4R T LCD R BiE

R A OE IR S B EARAE T 5 B A1
APt — BRI R TR 5 B 4 50 kA 20T 4
TR 6 s (Y JEE B A R e » 52 B R A TR Ot
RO+ BT Bl 2 1 S0 705 3 1) 6 B B8 2 R L 1) 353
PR R AR AR . AR SCIR T — AR B IE
=SS LED i Ja 75 30 £ AN 3 B0 AR K ke 3)
AT $ T i A0 J5 77 U RE 8 A AR 3R R 2 5 5 L A 0K
3 [7) S8 ¥4 53 BE AR D0 e AV T 8 T R P 8 B

2 HETXLED ®EE

R ER U LED #OLaS e 1 s,
LED i GIR AR Ja TH7 A B 5 15 ) KT M P 78 T M
ARG e i T O ek I 2 Bl Z R

e 2
B
U

Ay

LED [4:%1
I )2 R s

JessH

1 fFSL LED T
Fig. 1 Structure of the direct type LED backlight



846 " A

i) ZN 524 &

PEA K5 3 ERCE B AT A B R U 1 )2
s T A B B S R B — E 1y T AL
FAE S XA SE B T T LED ' U5 21 fe 28 5
T U A AR A e bR TR O R
LED JT 9 RIEE » DLAAT R w5 8 H LA LED 53
U IR B B L TR DE AR, . — M &5 AT M 14 g i
7 DR O I ARCR R el T ORORSH R
e VB sy FEL AL T A BT A T oK ] AT
(14 e B AE /N I D0 T SURE PR R AR 4 1 2 2
JE RS RO R E A

3 Eh AT

3.1 H% LED ¥EHHH

U6 LED 7] LA 7R RBAA B SO6TR . BLE
FI B9 Luxeon [l PW09 411, G %8 £ 43
B 2 Bs .

100

x  80F

=

‘B

£ 60

E

£ dor

% ) - - - Typical upper bound

=200 — Typical lower bound
| | | | 1

| | I
—?00—80 -60 -40 =20 0 20 40 60 80 100

Distance/nm

&2 BB LED Jais £ o3 A 18
Fig. 2 Light angular distribution of single LED
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Fig. 3 Illuminance raster chart of single LED
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Fig. 4 Illuminance raster chart of four LEDs
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Basic structure of matrix LED layout
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Fig. 6 Basic structure of triangular LED layout
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Fig. 7 Analysis of LED matrix layout model

S = 4/* (1)
B A Y BE Rl BT N 8 B .
52 38 43 Cifil 29 ¥ 23 Ve 0 35 2288 40D 9 T
[AVSE
Sk = 4r* — (2)

-«

Bl 8 R A Jsy St 00

Fig. 8 Basic unit of matrix layout

3.3.2 RMRRXRXBAME=ZALSEI A A

B9 W T — A JoBR K KR IE = £ [ 31
15 775 3T BB LED JF o5 1 B A B A
X 2o B B R A T T R Ay . AT
A~ LED 8 MG E 6 Heik = M I By 2 LT 5 L LA
M Ry, M BEAE A — A DL E S AR b TS 363t 6
AR g 1/3 B AL, X RE AR — T LED
s B B X 3o — A~ S) LS5 . S) .S LS LSk
T 6 e KSR AL ) — A RS B 25, il it
155

S = 2./3R? (3)

IG5 #E B Al FR T AN ] 10 f s,

o o o o
s o e (D
T o o S ?'
K9 =fF LED 1 Ja s 5153 4
Fig. 9 Analysis of triangular LED layout model
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Design of Novel Triangular LED Array Unit for Direct Type LED Backlight

WANG Shuai, LI Rong-yu, CHEN Xiu-jin, LU Jun-biao

(State Key Laboratory on Fiber Optic Communication Networks and Advanced Optical Communication Systems ,

Department of Electronic Engineering , Shanghai Jiaotong University , Shanghai 200240, China, E-mail . shanewang@sjtu. edu. cn)

Abstract

Based on the analysis of traditional layout of LED matrix array, a mathematical model is built to
optimize the luminance uniformity. Design of novel triangular LED array unit is proposed for impro-
ving high uniformity of the direct LED Backlight Units (BLUs) for large area LCD-TVs. With the
structure of the triangular LED array unit well illustrated and designed, the comparison simulation be-
tween traditional and novel layout using Lighttools software is executed to prove that the novel design
performed better on the parameter of uniformity. When the light box thickness is at 20 mm, the uni-
formity of the novel design reaches 90.79% , which is 2% better than the performance of traditional de-
sign at 88.77% ; when the layout of the LEDs is dense, the improvement that the novel design brings is not
obvious, which is about 1% ; along with the rising of the light box thickness, the improvement is redu-

cing, when it comes to 24 mm, the figure only stays at 0. 3%.

Key words: LED backlight; direct type; triangular layout; uniformity
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