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Direct-lit LED backlight technology for improving the picture quality
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Display Engineering Research Center , Wuhu 241002, China)

Abstract: Through theoretical analysis, RGB three primaries LED backlighting with appropriate line
is chosen in a LCD backlight with narrow gamut, which can raise the color gamut from 40% to 70%.
And the test fitted well with analysis, but the mixing ratio of three primaries direct-lit backlight is
1.3 : 1, larger than 1 : 1 of full white backlight. The white LEDs were doped into three primaries
LED backlight, which can reduce the mixing ratio. As the brightness of the white light increases,
color gamut will be reduced. When color gamut changes from 70. 2% to 63. 7%, the white luminance
is 30% of the total luminance, and the mixing ratio is descended to 1.1 : 1.
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Fig. 4 Change of color gamut in a display device when
the dominant wavelength of one light in three
primaries LED changes. (1) dominant wave-
length of blue light changes; (2) dominant
wavelength of green light changes; (3) domi-

nant wavelength of red light changes.

ek 1 AR T WL EIKAE 445~470 nm
B P9 AR A0 B 04 98 B e Bl (e . L, 2000 i U
KR 630 nm, PR TEHN 22 nm GOLH EP KN
535 nm, ¥ H R 43 nm; W EFm LN 24
m, Mk 2 AR THLEWKKAES5~540 nm
N L R AR A R TR el o [ A S N LR A
PR 630 nm, 2 F TN 22 nm; LG & T
43 nm; #E G E P KK 460 nm, &R
24 nm, M3 RE T 4 F P KAE 620~645
nm v [ S A0 B 099 A B Bl . b, 200k
RO 5 22 nm; 006 H) E P K R 535 nm, 2
=9 43 nm; #EOE A E P KN 460 nm, 2 & TE
5 24 nm,

B4 B ps/NEEDE F R B2t ik



556 4 5w, EEER RSB E FR LED 3EHE AR 1109

B 1R 01t 3 R TR R Y TR L BT R R T R
A JE 4 €L 35

ML FEP KA 640 nm, =GN 24 nm,
L6 K A 530 nm, 2 5 T 43 nm, #6
FEPEH 450 nm, 2L E N 22 nm B LA B R
AT DIGE ] ~70% . S o BT R FHRR E 1
iy RGB =2 (0 LED XI4E i 64T . BEAS 15 W
i N A S~ 40 YR T B ~T70% .

3 XEERS55MH
E 5 %k HV104X01-212 5 % A i 8 9 5%

LED 4T, il RGB LED 4T 145 %2 i 48 RGB
LED 4T Y (a3 ,

0.6 -

05+

04+

I

03

02

0. 1 1 1 1 1 1 1
0.1 0.2 0.3 0.4 0.5 0.6 0.7

X

5 HV104X01-212 FE7E 3 A A A 9 0 T B9 41 2% iE
B8 37 1) 8, A B ]
Fig.5 Color coordinate map of the RGB single color
field of LCD HV104X01-212 in three different
backlight

3R LED AT Ry Gk A dn an 3k 1 fros., il
KALEE N CS-2000 (Konica Minolta) , 0 Ji I iz
I o +0. 001,

Kl 5 L IE R AR FOE LED 556 s 4%
(9 3 AN F A 3 1t Ak b, R A 338538 RGB AT
R R A 3 AR Ak bR, ZAIB AR
FEIEL RGBT R BR 19 3 N E g1
[ERELY T

NG RRE R R I W i (A =
LED,RGB HOGHE UK /R & 09 (A 3\ 39. 4 %6 £
FEZ 60. 0205 MR FRE B K B9 RGB 86, (5
AT A 70. 2% . X5 EIB AT —B.

HJE  FE R 25 B9 6 X TR RE 9 47 0k

RRROEBE B . 2 G196 1 AR 1L 5
PO LA A0 L S R
5IHE T LA SRR

R 1 = LED KTH) %L & 20 4R

Tab. 1 Spectral color coordinates of three kind of LEDs
A bR x y
HJ%t LED 0.31240.001 0.33340.001

R 0.68540.001 0.29540. 001

Ei@ RGBT G . 20040, 001 0.7654+0.001

9
(e}

B 0.14540.001  0.03020.001
R 0.72040.001  0.281+0.001
s
RGE 41 G 0.16840.001  0.765-0.001
B 0.1584+0.001  0.02040.001
)
13
6o .
X 66 - . 12 o
i 'ﬁ
)
© 63 11§
< p.
S ol |
10
57

0 10 20 30 40 50
Luminance ratio/%
&6 s BRI GIR G I 16 LED KT 52 B
L By A8 A AE
Fig. 6 Change of the color gamut and mixing ratio
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