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with a new no-absorption window has been designed considering cavity degradation of devices. peak power output has
increased by 46.5 percent for the new structural device, perpedicularity divergence angle is up to 21°, parallel
divergence angle is up to 6. 1°. It has been less than 0. 091 percent of aging speed per thousand of the LDs after
lasers; high power semiconductor lasers; no-absorption window; AIN; stress
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It is the most difficult point for high power semiconductor lasers to improve the abilities of lasers to resist
catastrophic optical damage(COD) and work characteric of LDs. According to the principle that the energy gap of film

materials can be influenced by internal strain stress, direct current magnetron sputtering has been used for preparing
Al N, dielectric films with different stresses under different deposition conditions. Broad area semiconductor lasers
testing of 2000 h aging.
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Fig. 1 Relation between the stress and

the energy gap of GaAs

B 2 dEme s s ER S T
Fig. 2 Structure design of LLDs with
no-absorption window
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Fig. 3 AFM measurement of sputtered AIN films
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Fig. 4 Transmittance of AIN films on K9 glass
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Table 1 EDS analysis of AIN film on

the substrate of GaAs

Element Ga As Al N
Atom percentage /% 39. 44 34. 00 11. 11 16. 45
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Table 2 Offset energy band of GaAs under different sputtering power

Sputter power /W 100 150

200 250 300 350

AE,/meV —47.0 5.0
T,=50 C;P=5.0 Pa; V(A :V(N,)=1:1

49.0 84.0 104.0 118.0

3 OR[FETRSTE 7 &4 F M GaAs BB W8

Table 3 Offset energy band of GaAs under different sputtering pressure

=

Sputter pressure /Pa 0.5 1

2 3 4

&3]

AE, /meV —72.0 —51.0
T,=250 C;V(AD:V(N,)=1:2;P,=150 W

—32.0

—17.0 —5.0 2.0
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Fig. 5 Threshold current I, versus
operation temperature
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Fig. 7 Comparision of horizontal divergence angle and vertical divergence angle of the near field.

(a) Vertical divergence angle of near field; (b)horizontal divergence angle of near field

B 7 3 s LB B 7(a) s (D) 4 il & B RTIAS .

=H 3B I5 0 A RO R AME UG

G4 LDs 5445 Wit SO, 46 4k A BRI 7 11y LDs
FIHs A WS AIN 4 2 4 i IS 6 11 £ LDs 93 B /K
o5 b R i . BIAETE AR SE 100 pm, 0O
FIEK 1000 pm  FEGE THEA AR T S 2.2 W

377,287, 21 =FH KWLy S HUAA HOAE, HER /N 73 5l
& 14°,9°,6. 17, I3 LB o0 Br » HL AU A9 AN T
A REVE TR 1AL A R A B O B A
2 VB 1) KT 1) R EL5 ) R AR . T



9 4 TR R4 T ALN, 48500 B3 8L o 1RO 3R IR EOL 3R 2281

AT T 2000 h i 2 A% - oA = 1R fh
R E M LDs F A ALfER M LDs 18 T4
LDs, = % i T/ i 1B 6 3 AR WO 0. 09174, 0.
11%6.0.25% . VA ESERER UL ALN, JE 0k e
RE; ¥ SUFSEIES $/f o EX RS eIEE R & o

4 %k 12

P — RO R AR O ER B T AR
WA AR R TE R EOeA . LR T AIN #EE Y
BRI S T RS TN R R ) AN SR A
T2 40 Wt il /E T AIN A Joi B 0 i %
F9E R TE MOt as . 45 R R R AIN i 1 46 2 5
TG T 11 %) 32 T2 3 A Sk 25 4 HR g 8 /)
b RO s A A B AR .

B RMtEAEEAEMAHMNKXTELTHH,
B L s #EHFTELI TSR T @S
T o H o,

& X X #k

1 Ulrich Martin. COMD behavior of semiconductor laser diodes
[R]. Annual Report 1999, Dept. of Optoelectronics, University
of Ulm. , 1999, 39~46

2 H. Jaeckel. Very high-power (425 mW) AlGaAs AQW-
GRINSCH ridge laser with frequency-doubled output (41 mW at
428 nm)[J]. IEEE J. Quantum. Electron. , 1991, 27. 1560

3 M. Matsumoto, Mitsuhiro, SasaKi et al.. High-power 780 nm
AlGaAs narrow-stripe window structure lasers with window
grown on facets[J]. Japan. J. Appl. Phys., 1993, 32(5). 665

4 C. Silfvenius, P. Blixt, C. Lindstrom e /.. High COMD,

nitridized InAlGaAs laser facets for high reliability 50 W bar
operation at 805 nm[C]. SPIE, 2004, 5336: 132~143

5 Xingsheng Liu, Martin Hai Hu, Hong Ky Nguyen e al..
Comparison between epi-down and epi-up bonded high-power
singlee-mode 980 nm  semiconductor lasers [ ] |. IEEE,
Transactions on Advanced Packaging, 2004, 27(4) . 640~646

6 Qiao Guanru. Chemical Principle on Semiconductor Process[ M].
Nanjing: Science Technology Press, 1979. 57
Teilfl. ERE L2 EMIMI] Bt LA H R R
Ak, 1979. 57

7 Cheng Bufei, Yao Fei, Xue Chunlai. A method to estimate the
strain state of SiGe/Si by measuring the bandgap [J]. Acta
Physica Sinica ,» 2005, 54(9) . 4350~4353
A, BE KL BEROR. BRI E SiGe/Si MR I AR R A
[J]. %3 33R.,2005, 54(9): 4350~4353

8 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

9 Wang Honghai, Xiong Guiguang, Tian Decheng e al.. Residual
stress ad thermal stability of AIN thin films deposited by reactive
laser ablation[J]. Chinese J. Lasers, 2000, A27(9): 857~860
TEULEE . RESTOG. MR S5, WOGIE s i vE L AIN R AR A
Ny B AR E MERBESE [T, F B #2000, A27(9) : 857~860

10 Ling Hao, Shi Wei, Sun Jian. Preparation of aluminum nitride
{ilms using pulsed laser deposition[ J]. Chinese J. Lasers, 2000,
A28(3): 272~274
WL k. Ph S K ehOE DT AR O s ) A A AR R
[J]. P E#%.2000. A28(3): 272~274

11 Wang Honghai, Zheng Qiguang, Qiu Junlin. Study of the
preparation and properties of AIN films by reactive laser
deposition [J]. Chinese J. Lasers, 1998, A26(1): 89~92
UL A S, AR, 0 e B AR I R M T A WF 5
[J). ¥ E#k,.1998, A26(1) . 89~92

12 Gong Hui, Fan Zhengxiu. Preparation of c-axis oriented AIN film
[J]. Acta Optica Sinica, 2002, 22(8);: 933~936
&M, WIEE. B m A BN S LT] LFF R,
2002, 22(8): 933~936



