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Abstract

Study on Night Vision Compatible Backlight Module of
LED Liquid Crystal Display

College of Physics and Electronic Information, Anhui Normal University
of light sources at different modes

Zhu Xiangbing, Cui Haitian, Qian Liyong, Wang Yuanhang

used on top of the RGB three-color LED as the backlight source, and different LEDs are arranged to form two sets
of the backlight module
mode

Wuhw, Anhui 241000, China
In order to improve the effect of night vision compatible liquid crystal display (LCD)

infrared LED is
to determine the number and arrangement of LED, to select the optical films reasonably, and to design the structure
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According to the brightness and uniformity requirements of the 10.4 in (1 in=
OCIS codes

2.54 cm) backlight source, backlight is used as a Lambert luminous body to select the type of LED by calculation
Because the luminous power of infrared LED is adjustable
measurement

-
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. is in night vision compatib
the information can be seen on the LCD screen not only through night vision device but also with naked eyes

Simulation and analysis by TracePro software show that the designed backlight module meets the two requirements
of the LCD screen of visible features under the bright light and night vision compatibility
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liquid crystal display; night vision compatibility; infrared LED; backlight module
W AR s e — Tl A

GEAA f&‘lEﬂT"k#H?ﬁE&‘ﬁ'ﬁ(E’b‘ﬁu
id

i (LCD) {9 {78 e AN AT 20l 2 DA /IS L5 B2 e L AT S v L 5O T AT 0 5%
BB AR IR 5 S IR R B B AR R AR
SR REETE Wos b ERER.

o WA TR
TER B TAELM T, S #EA LCD B Fe
i) LCD &R i

B R HOR 7R 25 A GCARAS B Tz iy L TR T AN R R R ) A R
HE &

D R T S R R
E LA I LCD, 1T LU SIE P 76 A ] 4
PRIETE 7 A B 3 A 5 iU RE 0% 1E 7 T4, 1 i
LR K FE 610~930 nm 2 ] 1
W

HEMB . LRAE P TOCTH (1301022058) ZBAHUE

KA A E R L AN P T RO R ARAL . i AR A2
& L8
B HI: 2017-04-10; W RIMEEFmBHEI: 2017-05-08
L

B RAE I Z 5 AR ME LI R P AR B RS R
~ t}?
RE K973, AL 0Pz, S BRI S R T B AR

i LRI H (2015gxk011)
N E-mail
091203-1

13855312793@126.com

©2017 (H [ EOE A&

BYERLH 5
Rk, BEE, 418, Fik
LRI R Y3 5 715 B



54, 091203(2017) BHSNBEIZHE www.opticsjournal.net

— 2 F AR — PP A MR OE S LED OGRS E IR AL T R TR LED R 40t LED
M7 TS A L@ LED, B LS B IR R & & T s A 20 4ok # 4r
I s T BOS AR SRt B L R AR A I F T LCD SR B R 1 EHE

R IR B RAF R R ORBOR AR SO B IR AR A B OL R AL 4% L (RGB) =8 LED 45k
LED, £[.%t .8 = LED DI X404 LED By H B30 o0 & N7 09,4 B LED 09 8 a0 AT DU 8 95, 78 1F 3 A%
KT, His = LED, HARIR WSS . MIFBORR R I, 8 m = LED MR 82 & BoR 5028 . fEK
MAFBT L6 LED, fisast 5 @R Z040 LED, 0] W% i ik i b i A B AR o] LU 3 B
M5 B S EFNE 6 LED & 1 G IL T A THARAL , 21402k 35 28 W A 1 AR LA S5 5 H 1 G 58 B mT 8 )y,
i BRA A W] DL A R BE L B L BT DA AR IR RN Al 2 AL R AR RE A A T R B B BN S .

2 HOLBHM KT
2.1 LCD WEXRSEH

H AT LCD 3 5% % /2 W B8 & K 45 (TET)-LCD, TET-LCD 49 15 6 M 4 A & 1 AR L 45 e B 4
KA OB T W AR T RGO R AR A T R S RN A IR A A A D IR LA . T AR
HPEREAE —E R EEYOE T LCD WoR bR M5 B A B A SE B S 4 e T R BE 1 RO
BRI AR AT o MDA RN R PR, ARPFST TR LCD M LR i A A 1 B T Ok
B
2.2 LED XiEREFMHS

AW B — DR ALK E N 10.4 in(1 in=2.54 cm) VKT8 4 30985 YeR 4l se ), 3% 1122 5
KA LLIKE] 680 od/m” , 78 3 A BH G HE G 1 5 0Lt B A5 80 & W RO i e (IR 52 B /N T 0,17 ed/m” , A K
MRS . T IR F VE I A SE R I 38 3k X 7 5f B R L LB BN ' 2 T B 45 4 B 5 i R R A A 5T
SHEL R T AWER LED A H T LED B%UE IR T LED MHEA 528,

D B By LA R~F

WHEAE LN LCD AR GBI/ Y . AR R — DK 4:3/9 10.4 in i LCD &
N Bt HA R R FR A 9 E S 215 mm, = B 160 mm, T DA OGRLAT DG A2 3 4 i R 2 FE B R 217 mm,
BN 162 mm, H LCD SR B (978 %08 R F5 7 e ok — 26,

2) LED My £ FHES1

PR B RGB = LED 24 CLX6D-FKB 41 147§, 208 LED 9 & %658 B v 38 3 1400 med, &4 LED
(%) % 658 B AT 3k F) 2800 med, ¥ 8 LED B & JG#E Al 35 %] 710 med. 2040 LED #1524 1.9725-01 #4,

I T W51 24 5 JEBE A3 A 2R FE R TracePro XA H#EAT AR A B MR B HEA > . BIF9E PSR 96 80 LED
AR YETIAT 4 W L0AM 4 R LED, R LED 24 i, LED A9 B4R 76 & 1(R.G.B.T 43§84,
% 4 LED) iR, B b4 BE B A K 0 L 40 309 Fe gl HE A , LT (8% 8 VA0 IBF 4 4 Bl B8 LED i
BAEHIE A DA X HEE T OB — D Ao, I EATRCE 6 N HEIE LG, I HCE 4 A~
TR TE XA IEARBIE T 4 @ LED 5 FHEAR 19 3850 1 B Fp LED 20 45 T41, B4 N LED 6 R B AE
[RIG][R]G][RIG][R]G][R]G][R]G]
L]l Bl ]el[t]B][1]B]
[RIG][R]c][RIG][R]G][RIG][R]G]
NENERNERNERNERNE
[RIG][R]G][R[G][R]G][RIG][R]G]
NENENENENENE
[RIG][R]|G][R]G][R]G][RIG][R]G]

Ls]lifs]li]s]l1]B](i[B][i]B]

Kl 1 LED 431 [
Fig. 1 LED distribution

091203-2



54, 091203(2017) BHSNBEIZHE www.opticsjournal.net

— i, P 4 LED JRBfE — e R B LED 2Z [ L 40 JF, DU T4 ] . LED 78 TAE A 23 & KR 1
AR K S A i (PWMD B LED 9 &G I D)%, 35 L IR i D #E o 88 Ax £ 19 LED |, nl LL%§
i 38 3 TRCHEA ] AL () s T LA 0 ' B A 2 5 4

HEIEFHRAT, R =0 LED, 25 A A LCD BRIFEE R 690.52 od/m? , FER I EBA T, %
ML 40 LED, fAs2r 4 LED, Ik 9 98 %0 9 8 35 &% 0 LED Mg (0 LED i & tad ), H 25 el 0.03% &
A LCD BRI 52 0.16 od/m” .
23 REER

A BRAE G 2A R X LED JE I8 i 2R 47 AR 31 L o] LAYs/NG IR 5 H A o AY B2 rl o o] DL/ 15 e B
LR . Je2 MR 5 LED JGIRAER KFEEE g T 15 A AL i 52 B 504 x Lo B A 0 S8k fg .

D P8O EE U RE S LED SRR & G2 i 5 15 R 5 Y6 IR A ¥ 50, 238 i L e g dir
SERTHUS R BRI SR B B A . — B o 5 b #8 f FH  J2  BOE, AE 3G S R O o T
FAOMEE  FE XG5 BB b 5 0 o b RO, 2 IO AE B R b ik R b T Dy SRR B TR R P
(PMMA) , 76 HORAR AL rp 3 1w J&8 M N ABg BT Y . ABg 5SS 8 2 X b ek 2 T % 1] 6 T 180 54
I3 A BREL(BSDE) [l B2 A5 40

2) 35 R P I b R 25 R T LUAB IE DG 4R ) & I I, Y 4 ek 1 2 R D 40 W) O 4 A AT S R 42 I
SR T 48 SR AE 5 8 1 A 3 0 11PN HE S R AR s T DA BIORR B R R RGO, B T IE /O 1 52
JEEE L UL B S A e B G B A Y B B R R B R R AT . AR S v — AN AR B b fil T R
SERE(3M A F] Crossed BEF 111 90/50) » 1% I 77 1] 3 B 1F 38 o D6 20 f 48 v LUBS i i /i 7 19 5

3 JLEEB S b

TERCARHE AR, fisE 208 lE 2k (4 LED, o] LU #RIR A W Box B by f5 B, 2040 LED &
A8 £ A0 S 3 5 R o T AR 38 e 9 Y 2040 LED B9 2, T DU Y i i s AR 3 RR Y 5 BE L i e 1 L 2R 1
T LED XA T8, BF 58 B b il T A 31-1124 Y Apresys B H ROGLLAMC AL . AR
P LA 3 A AR 8 LED 506222548 5 A TracePro #4F AT LB iR AL AL, , bt~ IR € 2 i
AL RO TH J P, p BB EE N 2 FOIEL 3 B .

total-irradiance map for absorbed flux
TFT surface 1 global coordinates
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min: 6.6264, max: 847.82, average: 690.52, total flux: 24.306 W,
flux/emitted flux: 0.79734, 105736 incident rays
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Fig. 2 Ilumination diagram of LCD screen in normal mode
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total-irradiance map for absorbed flux normalized to
average emitted irradiance (grid and surface sources)
TFT surface 1 global coordinates
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Fig. 3 Ilumination diagram of LLCD screen in night vision compatible mode
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