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Longitudinal characteristics under small signal amplification of
integrated twin—guide semiconductor optical amplifiers
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(1. School of Electronic Information Wuhan University Wuhan 430079 China; 2. Wuhan National Laboratory for Optoelec—
tronics  College of Optoelectronic Science and Engineering Huazhong University of Science and Technology Wuhan 430074
China)

Abstract: In order to investigate the longitudinal characteristics under small signal amplification of an integrated twin-guide
semiconductor optical amplifier ( ITG-SOA) a comprehensive ITG-SOA static model was utilized for analysis. Theoretical
analysis reveals the optical power transfer between the active and passive waveguides of ITG-SOA is periodic and complete.
Differing prominently from the decreasing monot{ y of the carrier density along the propagation direction in SOA the carrier
density in the active waveguide of ITG-SOA swings periodically whose amplitude increases gradually along the propagation
direction. The normalized layer thickness effective refractive index and longitudinal propagation constant in the active waveguide
also present particular longitudinal distribution. This result is helpful for deeply understanding the working mechanism of ITG-
SOA under small signal amplification.
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0, layer No. materials thickness RI RI change
SOA 1 pnP 3.1817 0.0017"
2 Ing 42Gag s55As0.9Pg 1 0.144pum 3.6331 -0.0937**
Ay (24472 = eXp[ (% -iB l.j)Az]Az (2 (5) 3 n-InP 0.54pm  3.1817  0.0002°
4 n-ng g Gag 19 Asg 43P0.57 0.6pum 3.3262 0.0010"
(1) (4) ITG- 5 ndnP 31817 0.0002°

(5)
SOA .

# . doping-induced RI change doping density is 3 x 10" cm ~%; % % : injec—

tion carrier-induced RI change carrier density is 3 x 10 ¢m ~3
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Table 2 Other parameters used in the calculation

parameter value parameter value
2 2.5x10%s 7! g 2.5%x10*m?
& 1x10710m3 « 57! Al 1.617um
c3 9.4x10 ' m® + 57! N, 0.9 x10%*m 3
a 7.4x10%m? Qi 2000m !
ay 3.155 x10%m ~* dn/dN -2.08 x10 " *m’
a3 3x10 7 %m* J 9.65 xl@m’z
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1550nm
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Fig. 1  Longitudinal distribution of optical power in active and passive
waveguides
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Fig. 2 Longitudinal distribution of carrier density with different input optical
power
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Fig. 3 Longitudinal variation of normalized layer thickness of active
waveguide
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