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Analysis of wavelength-tunable DFB laser based on GaN iv vonmunication band

ZHU Minjie, HU Fangren, YANG Haivan
(College of Photoelectronic Engineering, Nanjing University of Posts and Ce. wn=ications, Nanjing 210046, China)

Abstract: In order to control laser wavelengths output of laser by sisoending period-adjustable gratings, a structure
combining microdriver of micro-electro-mechanical system( MEMS) tec'mol..7y viith grating of distributed feedback (DFB) laser
was proposed. According to rigorous coupled-wave theory (RCWA ) a . mecaium slab waveguide theory, using infinite element
software COMSOL, a two-dimensional steady physical model »f \-a-eler gth-adjustable DFB laser based on GaN was constructed
for C-band in optical communication. 2-D electric field rode pictu-e and lasing wavelength linewidth picture at 1550nm were
analyzed and the corresponding relationship between gratin? verica and lasing wavelength was gotten. The results show that, with
certain structural parameters such as grating lattice thickness, height and gain layer thickness, lasing wavelength and grating
period present similar linear relationships being cunsistent with theoretical analysis. The study will give good theoretical guidance
for carrying out the design and preparation of the Jivice.
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Fig.2 Waveguide structure of periodic grating
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Table 1 ~ Grating structure parameters of DFB laser
parameters value remarks
d/nm 50 grating thickness
H/nm 60 grating height
H, /nm 80 gain layer thicness
ng; 1.2 substrate refr-ctive ndex of Si
A/nm 1550 approxim. te l=s1 o wavelength
NGaN 2.317 efrective ‘ndex of GaN
Tair 1 1>1active index of air
A/nm 669 grating period
N 50 number of grating lattice

FEUREE Ry 273K et~ DG 22 0 v 11 % A 2D
R AW By TE . Ho, Sl e B 5 R DL
i )2 SR B R AL R S A B E LT BB i s o4
HSE, UG LR EPE,

OGRS B 1550nm 40, FIHT(9) 3500
W B 673. 150m , 1 5 76 % BS E KT 17
JEMHE I I 2 Ak . SRR, 2 A =
669nm I}, LR RAOR B i

W3 Frzs, o a-y ST GRS &L, 2 J5 )
SRR A R AR T AR I R, W]
AE S, WNZEA ST TE AR 7 b B 1) 76 1 25 )2 X
W, 08 B R  , F A iR i 0 R AR B T
1.9574 x10%],

A1.9574x108

. .0 1.4 1.8
energy/10%J
Fig.3 Energy distribution of electric field with TE wave incident on grating
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Fig.4 Spectrum near center wavelength at 1550nm
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Fig.5 Electric field mode near center wavelength at 1550nm
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Fig. 6 Corresponding graph between wavelength and grat'ng reriod of C-band
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