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Abstract The research on chirp linearization of a semiconductor laser using an optoelectronic feedback loop is
reported. Self-homodyne detection is adopted to characterize the chirp nonlinearities. The beat signal is fed to a
frequency discriminator circuit, which measures the laser instantaneous frequency deviation from a perfectly linear
chirp and provides an error signal. The error signal is fed back to the modulation current of the laser. and thus an
optoelectronic feedback loop is achieved and linear tuning is realized. The experiment is conducted with a 1550 nm
distributed feed back (DFB) laser. The injection current is modulated by a ramp with 20 mA in amplitude and 30 ms
in period. A linear tuning range of 10 GHz is realized in experiment. The system is both stable and effective. This
technique is of significance to applications such as frequency-modulated continuous-wave laser radar, optical
frequency-domain reflectometry etc.
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Fig. 2 Chirp behavior of the laser under different repetition frequencies. (a) Optical frequency variation of the DFB laser during

one period of the saw-tooth waveform; (b) frequency tuning rates of the DFB laser during one period of the saw-tooth waveform
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Fig. 5 Experimental results for the chirp. (a) Beatnote frequency of the output of PD1 versus time;

(b) spectra of the whole beat signal of output of PD2
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(b) frequency tuning rates of the DFB laser
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