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(Analysis of Tuning Characteristics of Widely Tunable Sampled
Grating Distributed Feedback Laser diode integrated with Sampled
Grating Distributed Reflector)
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Abstract

In this paper, we analyzed tuning characteristics of the widely tunable SGDFB laser diode integrated with SGDBR. The
improved time-domain model is used to analyse the laser diode. From the numerical analysis, the length of phase control region
in the SGDFB section influences on the output power and the tuning range. Also, it was confirmed that the tuning range is
affected by the length of the laser diode, the residual reflectivity at the facet, and the position of the facet.
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Figg 1. The schematic of tunable SGDFB laser diode
integrated with SGDBR.
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Fig. 2. The schematic of phase control region.
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Table 1. Parameters used in simulation.

1.0x10 " Yem3s

C 0.75%10 "®cm s~

Spontaneous Recombination Coeff. B

Auger Recombination Coefficient

Transparency Carrier Density No 1.5%x10 8cm 73
Coupling Coefficient K 200cm !
W e Lo Active : 30cm
avi e Loss
e % Passive : 5cm’”
Active : 0.17
Confinement Factor r )
Passive : 0.51
Nonlinear Gain Suppression Coeff. € 1.0x10 ~Yem @
Group Index Ng 37
Linewidth Enhancement Factor Gm 3
Differential Gain gn 4.0x10 Bcm?
) . Active : 0.12 um
Waveguide Thickness d )
Passive : 0.23 im
Strip Width 0] 15 pm

PlE e e FuTh

F(z+ Azt + At)
= GAzF(z,t) + € P¥F(2,t) + jrAzR(2,t) + AzS;

6)
R(z— Az t+ At)
= GAzR(z,t) + € PYR(2,t) + j& AzF(z,t) + A28,

)

X A% dolA tole= o
H FE2AA Apolo] EAsA HedHl, o] ¥
o) & (Etching)#} A4 &HRegrowth) 43 < E& 34
S3lth o] 9L o|59Y Alold EA3]
#olA tholer Ao @& JIFL mAc)
A= o] gHe] Hoje] ¥t ¢ F 7Y
o) spste] ulxe Yol tai 2w Rep
olggt Jaol whsled] AHr7| YA SGDFB
ojA thol & x| disiA AlEHlHE Y5
t}, FA 8ol md SGDFB #o|A tlo]e=9 F
ZE 39 49 2tk #olA tholom 9 FEAR 7
+ 2025ume| 1, Aze] ZoleE 6um, oA thele=

7
o

=i
w
=

= -

ool Ho o

o}
B
o



20054 108 HA3et3

b

Passive region
Active region

a8 4. SGDFB &|olX clo]2=2| Jh=tT
Fig. 4. The Schematic of SGDFB laser diode.
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