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stress

It is the most difficult point of high brightness high power semiconductor lasers to improve horizontal
base band gap of semiconductor materials. Combining both the principle and the technology, broad area semiconductor

directional beam quality and performance characteristic of broad area laser diodes (LDs). According to diffraction

losses characteristic of those different modes, lasing light propagates in the passive waveguide of broad area

semiconductor laser. And Al. N, dielectric film stress is used to prepare no-absorption passive waveguide by changing
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lasers with no-absorption mode filter (passive waveguide) have been designed whose average peak power output
OCIS codes 140.5960; 140.3570; 310.6860; 350.2450

increases by 49% for new structural device, vertical divergence angle is up to 20.6°, and horizontal divergence angle
is up to 3.3°. It is less than 0.085% of aging speed per thousand of the LDs after testing of 3500 h aging.
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Fig.1 Schematic of self-focused beam overlap
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Fig. 2 Diagram of broad area semiconductor laser with

mode filter
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Fig. 3 Cross-section scanning electron micrograph of

808 nm AlGaAs/GaAs etched wafer
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Fig. 4 P-side symmetric structure top view appearance
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Fig.5 P-side asymmetric structure top view appearance

of 3 chips
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Fig. 6 Far field of different structure broad area semiconductor lasers [ room temperature, continuous wave (CW), 2.4 W]

(a) with mode filter in the center, (b) with mode filter near cavity surface, (c¢) without mode filter
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Fig. 7 Perpendicular far field of symmetric structure
broad area semiconductor laser with mode filter

(room temperature, CW,2.4 W, Orynnu=42.6°)

Monitor current /mA
3 00 5 10 15 205
' A2\
2.4 A 4
z Va
= 2N}
£ 18 3
e 0
= s
212 239
& / =
= A
o /
0.6 z 1
y /|
o4 0
0 1.0 2.0 3.0 4.0
Current /A

8 ot # i il T F M 4R L A (R . CW)
Fig. 8 Comparision of light output properties on

different kinds of LDs (room temperature, CW)
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no-absorption mode filter
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mode filters (room temperature, CW, 2.4 W,
Orwin 20, 6°)
T8 EOLE .

B 12 g i T AR AR S B B A A 0 S 0 A
PR AIN 2 52 Ay JUBE A 1 00 4 1F i b0 e 1 L 4R
2k 1 ali A AIN A J52 I B9 0 I8 7 B S oG 4%
Mk 2 3 3l 2508 AIN A Bt JRE A0 30t &8 . 0
AIN & 05 8 R I A I 4% 1R 50 R SRR
115 W/ A ARG 25 1 s 15 T 8040 408 W R s 4 7k
HBCARNT. 0 W/ AT B & 1R 10 38 BT 3 03 A K
AT EORBUE L ROk Y42, 6°°F [ 20. 6. Hom
Yy A A FEIN P 1 o T 7K 3 S B A R A A AN
B ROR COD a4 WK a] LUE 2 58
i PE AR /N T AR S B Y A B R R AL
A IF ELACAL o A i (U L B AR T AR S A
o B R PR ORI FEAR T8 T 12 4 AR . AL e 1Y

4.0 0
3.2
3 A2
€24 \
2 \
=
216
=
3
0.8

O0 1.0 20 3.0 40 50 6.0
Current /A

K12 AL JE 5 R PEAL BB B 1 P-T itk i 2k
X b (i, CW)
Fig. 12 Comparision of light output properties on
different kinds of optimized LLDs with AIN film

(room temperature, CW)

0402003-5



T

L

TMER (2858 3500 b 15250, JU T/ S %/
0. 085 %6 » 3 151 6 IR 5 54 e T 52454 X
B A8 0 14 AT 0

5 4 e

$& T A A JC TG T Bl D S U TE A
T RO R 451, A T2 R GE & A 45
s ) 1 ) SN W 511 o D S R - S8 s 20
BV 25 R 10 = 5 B R TR R RO RS . 4
A LR TG R B I B 08 U 25 4 1 TE SR E
2 RO 2 0 A B SR I X TR VR % S e i
T A 3 T M TG TR T A D S A U U 4 R Y
oA TR BOE AR 1 4 TR 2.4 WL g 3 & |
3. 3%, 3 H R 20. 6°, #5052 BEAS B R MR 4 7.

B MEBREESEREMHEN KT BL T HHF
B RS LEIHLE REF AR HERT B
T,

& F X
1 S. Kallenbach, M. T. Kelemen, R. Aidam e al.. High-power
high-brightness ridge-waveguide tapered diode lasers at 14xx nm
[C]. SPIE. 2005, 5738:406~415
2 Marc T. Kelemen, Franz Rinner, Joseph Rogg et al.. High-
power high-brightness ridge waveguide tapered diode lasers at 940
nm [C]. SPIE, 2002, 4648.75~81

w

S

w

o

-

oo

©

10

Li Hui, Liu Guojun, Qu Yie al.. High performance high beam
quality 808 nm tapered semiconductor lasers [ J]. Chinese J.
Lasers, 2009, 36(s2):11~13

A OMELREZE L Bk S R PERE LR BT 808 nm TR 2 3
RBEOEELI]. ¢ Bk, 2009, 36(s2):11~13

P. Salet, F. G'erard, T. Fillion e al.. 1.1 W continuous-wave
1480-nm semiconductor lasers with distributed electrodes for
mode shaping [J]. IEEE Photon. Technol. Letr., 1998, 10
(12):1706~1708

Chih Hung Tsaia, Yi Shin Su, Ching Fuh Lina. Tunable and
high-power semiconductor laser with good beam quality in optical-
communication band [C]. SPIE. 2005, 5723:227~235

Eckard Deichsel. High-brightness
semiconductor diodes [ R J. Ulm:
Department, University of Ulm, 2003
Breakthroughs  and

unstable-resonator
laser Optoelectronics
Qiming. developments  of
semiconductor laser in China [J]. Chinese J. Lasers, 2010, 37
(9):2190~2197

Tl P EE SRR R RS RRLT] F Bk,
2010, 37(9):2190~2197

Zhang Yanxin, Wang Jingwei, Wu Di e al.. A new package

Wang

structure for high power single emitter semiconductor laser and
performance analysis [ J]. Chinese J. Lasers, 2010, 37 (5):
1186~1191

REE.FET R b S — PR B R Iy A R I R SR
S AR L] Bk, 2010, 37(5):1186~1191

Qiao Zhongliang, Bo Baoxue, Me Yanping et al.. High power
semiconductor lasers of new window on insulation film of Al,N,
[J]. Chinese J. Lasers, 2009, 36(9):2277~2281
TR, AT 45 BT ALN, 48240 5 I o B 67 11
Ry ARFHBOEARLT]. P BB, 2009, 36(9):2277~2281
G. F. Iriarte, F. Engelmark. M. Ottosson et al.. Influence of
deposition arameters on the stress of magnetron sputter-deposited
AIN thin films on Si (100) substrates [ J]. J. Mater. Res. ,
2003, 18(2):423~432

0402003-6



