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Compensation of directivity deviation of laser diode
based on the wedge-shaped microlens-array

MENG Jiao,CAO Yin-hua, QIN Wen-bin,LIU You-qiang,LlI Jing, GUO Zhao-shi,
LAN Tian,GUAN Jiao-yang,PAN Jian-yu, WANG Zhi-yong
(Institute of Advanced Technology on Semiconductor Optics & Electronics, Institute of Materials

and Manufacturing, Beijing University of Technology , Beijing 100124 , China)

Abstract: Aiming at the phenomenon that the beam quality of laser diode array could be deteriorated by the directivity
deviation of emitters in the fast axis obviously, the influence of directivity deviation of emitters on beam quality in fast
axis is studied. A method that the micro-optic allows for the compensation of directivity deviation is put forward and the
wedge-shaped microlens-array is designed. As a result,the laser beams of a single bar are coupled into a standard fiber
with 200 wm core diameter and 0.2 numerical apertures (NA). The simulation results show that the beam parameters
product of laser diode array is decreased from 64. 24 mm -+ mrad to 58. 14 mm + mrad in the fast axis,and the fiber cou-
pling efficiency is up to 95.6 % ,which is improved by 10. 4 %. In order to reduce the process difficulty,the fiber cou-
pling efficiency reaches 91.5 % by using the classification compensation method. Considering the industrial application,
the wedge lens group composed of three wedge-shaped lenses is applied to compensate the beam directivity of the classi-
fied emitters respectively. The measured optical fiber coupling efficiency is 90. 4 % ,which is improved by 7 %.
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Fig. 1 Structure of LDA module
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Fig. 2 The beam directivity deviation in X-Z and Y-Z plane
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Fig. 3 Experimental setup diagram of directivity deviation
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Fig. 4 Directivity distribution diagram of emitter beams
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Fig. 5 Schematic of wedge prism

ABED R IE &S, 19 %N n, a & ABED
BRI — AN LB A& £ BED RMA R &
B KA, 2« = B I, I SEAT T AL
L nE R FTR L 6, 2K ASEL AT,
HIUERA

6, =90° — (1)

WE KRR 7R LDA &G IT R AF e+
£ 6,8 B A FE i & 15 ) £ 24k, SEIAME G R
A RYER . RIS EFRRUUTCRA

sinf, = nsing, (2)
nsin@; = sinf, (3)
6, =6, +6 (4)
0, =6, +y (5)
0, =90° - (6)

o, 0, .0, 53 5E b A S A S A S35 A
05 .0, 73 e B L T A R S AT AR sy AR
EMES M, B y = B - o, BEFE AR R
Atk FAF(L) (4) ((SFRA2)
cos(a —8) = nsin(6; +7y) (7)
WA AH(3) (6) 4

nsin@; = cos(a +y) (8)
Hrp,a=61°48",n=1.57, #CHEICHITHIIEH
R 6, has(T7) L (8) B s nl LLARAT 19 -2
FERGE BRI AMES v, W 1 PR,

x1 9 NMEHBEEFEEAEA
Tab. 1 The corrected angle of 19 wedge prism

F5 8/mrad v/mrad
1 0 0
2 0. 544 0.716
3 0. 635 0. 809
4 0. 648 0. 821
5 0. 688 0. 859
6 0. 682 0. 856
7 0. 637 0. 813
8 0.413 0.588
9 0.335 0. 509
10 0.371 0. 546
11 0.534 0.711
12 0.551 0.725
13 0.618 0.793
14 1.07 1. 246
15 1.273 1. 447
16 1.574 1. 748
17 1.939 2.114
18 2.258 2.435
19 2. 181 2.356
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Fig. 6 Optical path diagram of WMA compensates directivity
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Tab. 3 The simulation and calculation results

) A A3 G 0 o $0 | do/mm | G /mrad | BPP/(mm - mrad) | Efficiency/%
k2 AAETARIGHANSEE FEOER | 0.153 | 376 57.53 98.7
Tab. 2 Classification of beam dlrectlonal SR | 0. 166 387 64.24 85.2
angle of emitters WMA #h2| 0.158 | 368 58. 14 95.6
emitters | 1~2 | 3~7 | 8~13 | 14~16 | 17~19 WM A | 0.162 | 373 60. 38 91.5
y/mrad 0 0.8 0 1.4 2.2
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Fig. 7 Optical path diagram of WMA compensates directivity
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Fig. 8 The fiber coupling system of LDA
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Fig. 9 Simulated focal spot and curve fitting diagram of actual LDA
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Fig. 10 Simulated focal spot and curve fitting diagram

after the compensation of WMA
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Fig. 11 Simulated focal spot and curve fitting diagram

after the classification compensation of WM
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