 Novel investigation into relative intensity noise and frequency chirp of DFB lasers used as transmitters in optical networks
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ABSTRACT

Today’s telecomm links typically operate from Mb/s to tens of Gb/s [1-8].  The major technological advantages of optical links has lead to development of all levels of communication from the long haul trunk telephony down to local area networks [3,4]. Although there has been a significant improvement in low noise components used in these systems such as Multi Quantum Well Double Feedback laser devices [5,6] but demand for higher optical data capacity keeps increasing. This lectures focuses on our  investigation into the two very important noise parameters of laser diode Relative Intensity Noise (RIN) and Frequency Excursion (Chirp) [4,7,8]. After a short introduction to optical communication, lasers as transmitters in optical communication networks are briefly described. Our novel techniques for measuring RIN & Chirp together with experimental results and measurement uncertainties of a recently completed research project are then discussed in some detail. In the course of this lecture, it will be explained that RIN is a key parameter for laser components used in telecommunication systems due to the drive to reduce inherent noise, improve overall signal-to-noise ratio and thus increasing achievable communication link length and reduce required component specification. The novel use of a reference noise source in our research project has shown significant advantages, achieving improved sensitivity, reducing measurement accuracy as low as ±1dB and simplifying the system calibration methodology thus improving flexibility.  Laser RIN’s of between 10 to 14dB below the Shot RIN have been measured (typically -170dB/Hz) which is a direct result of the improved system sensitivity.

Our Chirp Measurement system has provided a resolution capability of 100kHz which is proved appropriate and also suitable for the majority of DFB lasers when measuring line width.  Our findings show improved amplitude sensitivity, 7 – 10dB and increased measurement stability due to the use of faraday rotating mirrors.
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