ANSHBEIZFHE

51, 052303(2014) Laser & Optoelectronics Progress ©2014¢ 1 [ #OE Y e At

1

W5 i 8 R 28 LED 15 61 2 4030 25 %8 P 0 B

?E#IZS jjﬁ ,f 1,2,3 jﬁj%‘ 1,2,3 T//__ﬁjl,z,3 7_52[_( 'H’[\J‘I,Z,S

VR E A Tl SR A RO BRA B AR RN R B R TR S
P AR R TRER AR WFIT 0, BB FEH) 241002

FWE IS H T B R 2FF (LCD)YIR MURAR R 48 (NVIS) I IEAN J7 ik, 45t T4 F B 44 i (OGBY R (0 & W %
(LED)T 145 Sp 8, 5 5608 Fr X W 52 BE ook K/ 75 vk o l4E T A ED LED M OGB F (5 LED AT XU G I
FGE WA S A S5 I A5 8 % LED KT 8 3 6 IR IR, 7R 8 093 HR 5% BE R 3.14x107° W/(em®+ st-nm), ##
1 405 (GIBYRLE 1Y 1R 2.2x107° W/(em® - sr-nm) ; 111 i ] OGB # {4 LED AT VE 2 35 D6 5 I, 450 e i) 75 400 i 5 3
k3] 1.958x107° W/(cm®-sr-nm), i & GIB 2K ; Xt Hb T WA 20T B &R 48 OGB B & LED ;T H 45 e i X 3 #1
RS BTk L), b i T B R B KT IR 2 SR S/

KRR R W R O BUR R G AR s LED 15 9 s 03 048 52 8, 75 1 > 3% e )i

FES %S TN223; TN27; TN29 XERFRISED A doi: 10.3788/LOP51.052303

Analyse of Night Vision Imaging System Compatibility of
LEDs Backlight of LCD

2,3

Li Zhengrong" Shen Jian'*® Pan Libao"*® Xu Liguo"*® WuLi"*”’

*National Special Display Engineering Research Center, Anhui Province Key Laboratory for Modern Display
Technology,
*Anhui Province Modern Key Laboratory for Imaging and Displaying Technology,
Wuhu, Anhut 241002, China

Abstract The method of evaluating the night vision imaging system (NVIS) compatibility of LCD is analysed in
theory, and a method of comparing the contributiveness for NVIS radiance of every monochromatic chip in
orange, green and blue (OGB) polychrome LED is pointed out. A LCD with two backlight sources system
including white LEDs and OGB polychrome LEDs is prepared to for experiment. It is proved that, when white
LEDs are used as backlight source, the NVIS radiance of LCD is 3.14x10°* W/(cm®- sr-nm), which is larger than
the limit of 2.2x10" W/(cm?®- sr-nm) in national military standard (GJB), when OGB polychrome LEDs are used
as backlight source, the NVIS radiance reduces to 1.958 x 10" W/(cm?® - sr - nm), which is accordant with the
requirement in GJB. The contribution for NVIS radiance of every monochromatic chip in OGB polychrome LED
is compared, the results show that blue chip contributes the most NVIS radiance, red chip less, and green chip
the least.
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Fig.2 Relative spectral response characteristics of eyes
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Fig.3 Sketch for the structure of liquid crystal display Fig.4 Sketch for LED backlight board with two modes
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Table 1 Results of NVIS radiance and luminance of the display device

Experiment 3.2.1(without white LEDs
Experiment 3.2.2(with white LEDs coverd up)
coverd up )
Ry / Luminance / RY / Luminance /
'y ‘ Ratio /9 N i Ratio /¥
[W/(cm®-sT-nm)] (cd/m®) atio /% [W/(cm®-sr-nm))] (cd/m?*) atio /%
Requirement in GJB 2.2x107
White LEDs turned on 3.14x10°* 20
OGB LEDs turned on 1.958x107° 2.6 100 1.012x107° 2.44 100
O LEDs turned on only 2.057x107° 0.87 35.15 2.056x10"" 0.75 62.45
G LEDs turned on only 4.855x107" 1.48 14.11 3.070x107" 1.46 18.15
B LEDs turned on only 1.057x10°° 0.25 51.91 1.986x107° 0.21 16.89
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