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Abstract

When used in a direct-lit backlight, the ellipse light spot of a laser diode has to be modulated to be
rectangular. Aiming at the problem of small divergence angle and long mixing distance, a diffrac-
tive optical element for shaping laser light spot is designed by using diffractive optical element
algorithm. First, the amplitude distribution of the input and output light fields and the imaging
distance are determined. The diffraction formula and Gerchberg-Saxton algorithm are applied to
calculate the phase distribution of the DOE in Matlab. Then the obtained phase distribution is in-
put into the simulation software Virtual Lab for simulation. The simulation results show there ex-
ists the worse distortion on the spot and the power efficiency is not very high. The output light
field distribution is modified and the DOE is then redesigned. The results show that the optimized
DOE can effectively shape the elliptical light spot emitted by the LD into a rectangular spot of 14
mm x 11 mm. The energy efficiency is improved to 56.08% from the original 46.69%. The unifor-
mity is improved to 87.16% from 80.59%. The design of the DOE in this paper can realize the
shaping requirements of laser beam from circular Gauss beam to rectangular uniform spot, satis-
fying the requirements of a direct-lit backlight unit on luminance and uniformity.
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Figure 1. Direct-lit LED backlight unit
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Figure 2. Direct-lit laser backlight unit
B 2. ETREAEAEE

DOI: 10.12677/0e.2018.82010 68 HEHT


https://doi.org/10.12677/oe.2018.82010

PUREE S

3. fTEEE RIS
3.1. BRI ER
BN 6T E S DOE Fre~Fii, g NSO EIRIEN g, (x,,y,) » DOE WIEHRIEZEL N
(o) » UL DOE J5 J e 3 411 0 5 R0 A T WA 79130
g("p)’l):go(xlayl)*t(xnyl) (D
o7 5 RSB T B 9 340 A (B A ST T A Y6 37 0 A ) d i R R B RAT S A ROR 8 A [13]:
- ik
u(xz,yz)Zé'”.mg(&,yJ%K(@)dXIdyl (2)
e r BIEREIER, TRRN:
r=J(x=x) +(n-n) +2 3)

Hob, 2 RN IRN P 2 6 R . ARHET: K (0) 2R M13):

K(0)="7 @

XHE, RIS TN D63 A e T B 6 o A, s AT LLE R DOE fY R IRMEE L 3, k1
33 DOE KR M3 -

3.2. DOE Eii&it

T A6 1) S AR 2347 A H G I SARIE 43 A1 9 CR0 &A1, SKA# DOE 1) B AR M 73 A f A oK At
ARQPTIE I HEZ M TT 1

750 DR —8 @ A (GS BiE) & 1971 4 Gerchberg A1 Saxton & 5GIRHAI[13], F TR ALK
S . GS HiE A B OV A A 5645 € S 70 A0, s ORI AT A8 e, 15 2%
AP Ta o A s (e P T 5INBREI S, DUBEE RO 4RI 23 A SR JE DGR IE 73 A, R ORFFAR
BIANAE s SR 1A AT AR 4, 13 2RGS0 A0 TR SINBREI &A1, LS E ot dRiE
AR IE S A, FRFFAAI A, e EE LR I m A m AT AR e, BERR R R R
LB R IR A . BRI R WA 3 P,

M LD H DGR A E R A A, HARIE 0 o] A0 AR N[13]:

U, (xl,yl)zexp[—(xf+y12)/a;2] 5)
g, (x.2)=U, (x.y)exp[id, (x.7)] T 0 (80) =, (£0)exp(iv, (£.0))
G (%) =80 (%.)| exp (i1 (x.)) = i,(£,$)=U,,(&¢)exp(iv, (£.£))

Figure 3. GS algorithm flow chart
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Figure 4. Ideal light field distribution and its simulation results
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Table 1. Illumination value of nine points
#=1 haREE
=1 HEL R (lux)
Py 165,205.95
P, 112,896.55
P, 91,457.80
Ps 130,092.17
Py 91,239.58
Ps 113,885.81
Ps 91,564.48
P, 130,741.98
Py 92,093.06
SEIE 113,241.93
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Figure 6. The optimized ideal light field distribution and its simulation results
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Table 2. [llumination value of nine points of the optimized design

=2 Rt EM AR REE

M HEE (lux)
P, 181,349.27
P, 150,226.46
P, 134,364.40
P; 165,283.54
P, 140,115.67
P; 149,644.55
P, 134,199.53
P, 166,384.33
P; 130,994.14
FHE 150,284.65

LA R IE N 150,284.651x, 5N 87.16%. e &I F R AL 2P # 45 23Tt .
5. &ig

ARSCEXT 0.63 Fisf BRSO TS e R EAR BN IE BT B R R, Wit 1T AT NS
He2EgotE, T TAREIGUE . 15 E 45 R %Kit H DOE f6A 20Ut LD H 5 FOME R T L BEFETE A 14
mm x 11 mm FFETEEHE, BEERHRIET] 56.08%, “FHIMRE N 150,284.651x, &N 87.16%, i
G bRl R
HE&mHE

LB R E KL T H (No. 17030901003, No. 17030901033, No. 16030901001).
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