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Wide-ridge Waveguide Distributed Feedback 1.06 pm
Semiconductor Laser with Lateral Microstructure
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Abstract; In order to improve the lateral mode and spectral characteristics of wide ridge waveguide
semiconductor laser, in this paper, a distributed feedback semiconductor laser with lateral micro-
structure ridge waveguide and high-order surface grating is proposed. In order to make the device
have better lateral modes and narrow line width, two microstructure regions are introduced to both
sides of the ridge waveguide. Due to the different optical field distribution of each order lateral
modes, the introduction of microstructure regions increases the loss difference between the funda-

1

mental lateral mode and the higher-order lateral modes. Therefore, The “multilobe” phenomenon of
far-field spot is eliminated, and the output power is improved. At the same time, with the help of
high-order surface grating, the linewidth of the device is further narrowed. In the case of a ridge
waveguide width of 50 pwm and a cavity length of 1 mm, the high-order lateral modes are sup-
pressed. The output power is increased by 16.4% , the slope efficiency is increased by 17.9% , the
electro-optic conversion efficiency is increased by 15% and an output near the fundamental lateral
mode at 0.6 A. Compared with the conventional semiconductor device, the spectral characteristics

have been effectively improved, the spectral linewidth is about 39 pm.
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Fig.1 DFB wide-ridge waveguide semiconductor laser with

lateral microstructure
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Tab.1 Structure parameters of epitaxial layer

Number Type Material Thickness d/nm
1 Cap GaAs 80
2 p-cladding n-Al, sGaAs 800
3 p-cladding n-Al, s GaAs 200
4 p-waveguide Al ;GaAs 500
5 GaAs 1.7
6 GaAs ¢ P 6
7 Active region In, 34 GaAs 6
8 GaAsg g3 P 6
9 GaAs 1.7
10 n-waveguide Aly ;GaAs 500
11 n-cladding n-Al, 5GaAs 200
12 n-cladding n-Al, sGaAs 800

2.2 BHEMEXRFEESHE
& Bl Pics3D BUBEALPUT BAKLE, K 2 (a) 45

(a)

—#®—Fundmental mode First order mode
—A—Second order mode
347171 Third order mode
ol
-
£
g 34716
g
=
=
34715
2z 1 il
0 20 40
Ridge width /pm

TSR S AR EOG AR (WR-LD) 1R I
PR 5 A 5 v R A S S B R 2 ]
B Z AU 58 B 1 2 1 1 o) o A e e
HAEHZERW, mERT LA, fE RS
B B (A BE N, I HIR B PN T R 1 R o ) S R
LB AN

B 2(b) 25 T 45 B s () 4 1) S b5 B
AFDEBERE B0, XF S0, B 1] % b 0 1
e o A, G BE T UG R . — B il 1Y) o 3
SR FE R [) b A7 E P A W AEL, S B b [R] 7= AR B
M JCBEE— 4o ) Bl DA R AR A 3 ok,
637 B R ) L A T I 0 R R i
JCBER o3 F AN, BEE MBS 2 AR
PR i 9 A5 XS G ) R O 1 O B
W7 oI BRGSO A8 14 1 0 A R
AR T U TR T R O A A = B A
0 b O S 00 2 sk 0 i) B 4 A T LA R B
A B B VR

(b)

NN
0.65F \ /\ /\ /\ /
\ // \ /‘ \\ 1 \\ /
oV V. V \

N ™\

/ \

/ \
\\ /

LN/

065} /\\ / N\
ol / . . y / .\

0.63r -~ i
-30-20-10 0 10 20 30
Width of waveguide / wm

i 8

Normalized intensity
O -
S W
-
.
_

K2 WR-LD BIPUBLREE . (a) 35S 58 BEX MUIBL R 5 (b) % B M RDE 234

Fig.2 Lateral mode characteristics of WR-LD. (a) The influence of ridge waveguide width on the lateral mode in the cavity.

(b) Optical field distribution of lateral modes.
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Fig.3 Optical field distribution of lateral modes in the ridge

waveguide with lateral microstructure. (a) Funda-

mental lateral mode. (b)1st order lateral mode. (c)

4th order lateral mode.
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Fig.6 DFB wide-ridge waveguide semiconductor laser with

lateral microstructure. (a) Ridge waveguide. (b)

Picture of the device.
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