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Mode-locking characteristics of TDM-PON upstream
traffic optical power equalizers

CHEN Xiaowen'”
(1. Department of Electronic Engineering, Fujian Polytechnic of Information Technology, Fuzhou 350003, China; 2. Co-
llege of Engineering and Electronic Information, Vanung University, Zhongli 32061, China)

Abstract: In order to reduce the wavelength drift of the time division multiplexing passive optical network ( TDM-
PON) upstream traffic,based on a architecture with optical power equalization of the upstream traffic in a TDM-PON, using
single mode laser injection locking Fabry-Perot laser diode ( F-P LD) of optical network unit (ONU), the mode-locking
characteristics of Fabry-Perot output laser wavelength was discussed, such as the range of injection-locking, the influence of
driving current on mode-locking characteristics, the influence of temperature variation on the wavelength with or without
injection-locking. The results show that, for such a laser, when the driving current is 9mA, the injection-locking
wavelength range is 0. 38nm which is larger than the 0. 25nm upstream wavelength drift of the ONU caused by the 5°C

change of environmental temperature. The identical and stable wavelength of the ONU upstream traffic and the low noise

after the optical power equalization were achieved by the injection-locking F-P LD.
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Fig. 1  Architecture with power equalization of the upstream traffic in a
TDM-PON structure
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Fig.2 Schematic diagram of the injection-locked F-P LD
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Fig.3 Spectrogram comparison with and without mode-locking by injec-
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Fig.4 Spectrograms of the mode-locking with decreasing wavelengths of

injected single longitudinal mode when the drive current of F-P

LD is 9mA
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Fig.5 Spectrograms of the mode-locking with increasing wavelengths of

injected single longitudinal mode when the drive current of F-P

LD is 9mA
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Fig. 6  Spectrograms of the mode-locking with decreasing wavelengths of

injected single longitudinal mode when the drive current of F-P

LD is 15mA
0 =15mA(+) — A=1549.600nm

-10p - AF1549.680nm
E ool --- A}1549.760nm
3 N ) ]
5 30 !
3 [ |
(=}
Q.
5
&
=
@]

15490 15500
wavelength/nm

895450

1551.0

Fig.7 Spectrograms of the mode-locking with increasing wavelengths of
injected single longitudinal mode when the drive current of F-P
LD is 15mA
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Fig. 8 The variation of F-P LD output wavelength before and after mode-

locking at different temperatures
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