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It has been shown earlier, that the injection locked semiconductor lasers enable effective amplitude noise 

suppression [1] and makes possible an extra level of signal multiplexing – orthogonal modulation [2], where 

DPSK and ASK NRZ channels propagate at the same wavelength [3]. In our work we use an injection-locked 

1550 nm VCSEL as a slave laser providing separation of amplitude and phase modulations, carrying 

independent information flows. To validate the possibility of phase modulation extraction by an injection-locked 

VCSEL, an experimental setup shown in Fig. 1 has been built. 
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Fig. 1. Scheme of the experimental setup (ECL – external cavity lase; PC – polarization controller; EAM – electro-absorption modulator; PM 

– phase modulator; VOA – variable optical attenuator; OF – bandpass optical filter; OC – optical circulator; PD – p-i-n photodiode; DLI – 

delay line interferometer; OSA – optical spectrum analyzer; Osc. – digitizing oscilloscope). 

The obtained results shown in Fig. 2(a) demonstrate the suppression of the amplitude modulation (AM) in an 

optical signal rectified by the VCSEL. At the value of AM Extinction Ratio (ER) 7.8 dB, where eye diagram of 

the detected DBPSK-signal tends to be closed, employment of the proposed approach provides gain of 4.75 dB 

in diminishing ER, which allows keeping the eye open. Fig. 2(b) shows BER vs. AM ER dependences in the 

phase modulated channel. As follows from these curves, utilization of the injection-locked VCSEL provides 

significant improvement of the transmission reliability for DBPSK signal component, BER improvement of 8 

orders can be achieved. 

 

Fig. 2. (a) Extinction ratio of amplitude modulation measured at the input (red) and the output (green) of injection-locked VCSEL; 
(b) BER vs. ER of AM for the DBPSK channel before (red) and after (green) phase rectification using VCSEL.  
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