Abstract—The fast growth of internet data traffic, radar and remote sensing, satellite communication systems, and radio astronomy require the development of lower pulse width and smaller time jitter photonics components to handle ultra-wide-band signals. Time jitter in high performance electronic ADCs and clock recovery is limiting the performance of high-speed high-resolution signal processing. All-optical signal processing is imperative since 1) advanced mode-locked lasers (MLLs) can produce high-frequency (>10 GHz) periodic sequences of optical pulses with timing jitter significantly below that of electronic circuitry, and 2) the sampling process can be made to be highly linear with negligible back-coupling between the optical sampling pulses and the electrical signal being sampled. Semiconductor based MLLs have many photonic applications due to their compactness, mechanical stability, robustness, and the ability for hybrid integration with silicon substrates. Quantum dots MLL has been demonstrated for many years that replacing bulk and quantum wells as the active gain medium have resulted in a number of enhancements in laser device performance, such as reduced spontaneous emission rates and low threshold current densities, which leads to reduced intrinsic noise, lower sensitivity of the threshold current to temperature (T0), reduced chirp, much broad spectral gain bandwidths and much faster carrier dynamics. Recent years we have developed InAs/InP quantum-dot (QD) mode-locked lasers i.e. QD coherent comb lasers (CCL)  with repetition rates from 10 GHz to 437 GHz and a total output power up to 50 mW per facet at room temperature. For these QD CCLs we have measured relative intensity noise (RIN) and phase noise of filtered individual wavelength channels, and their RF beating signal of the whole coherent comb. But we do not investigate their timing jitter behaviours. For all those applications mentioned above, small timing jitter is necessary in order to fulfill low bit error rate and high sampling accuracy requirements. Understanding, improving and quantifying this parameter is therefore of primary importance. In this presentation, we report the time jitter analysis and measurements of the 25-GHz QD CCL with and without the external cavity SIFL. A method of the first harmonic of the photocurrent radio-frequency (RF) spectrum is used. By fitting of a full-width at half-maximum (FWHM) of the Lorentzian bandwidth of the RF power spectrum density (PSD), Femtosecond timing jitter is achieved. By applying the ultra-low time jitter laser to high-speed coherent optical networks, we obtained 16-QAM results at the base rate of 25 GBaud over 30 individual channels with error vector magnitude of 5.8% and bit-error-rate of 2.0x10-9. These QD CCLs are promising sources for the next generation high speed optical networks and optical signal processing.
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