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The 1/ f Noise Correlation of Semiconductor Lasers under Low Bias Current
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Abstract: The electrical low-frequency noise of 976nm InGaAs quantum well high-power semiconductor
lasers was measured under a current less than 1/30 of the threshold current. An approach was proposed
to analyze the noise origins by using the relation between the 1/ f noise correlation of time-domain signal
wavelet coefficients and the bias current. Combining the 1/ f noise origin model with the characteristics of
the wavelet coefficients, a series of contrast experiments were conducted to compare the results before
and after adding white noise under different bias currents. The results indicate that, the low-frequency
noise we measured shows typical 1/ f noise characteristics. For a pure 1/f noise, the same results are
obtained when to determine the noise origin by using the noise amplitude method and wavelet coefficients
correlation method. However, for the 1/f noise signal containing white noise, there is a significant
fluctuation on the noise amplitude and it cannot show the origin 1/ f noise correctly, whereas the wavelet
coefficients correlation under some scales is still a reliable criterion.
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Fig. 6 The 1/ f noise amplitude (A) ,correlation (E) vs I in the white noise background
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Table 1 The deviation and the variation of slope of the two
methods under different signal-to-noise ratio
SNR/dB oA oE Ak Ak
14 0. 3098 0. 0380 1. 2372 0.0234
16 0.3105 0.0358 1. 0361 0.0225
18 0.3138 0.0393 0.8791 0.0244
20 0.1977 0. 0365 0. 8088 0.0220
22 0.1937 0.0366 0.9351 0.0221
24 0.2265 0. 0357 0. 8120 0.0210
26 0.2262 0.0365 0. 7507 0.0222
28 0.2239 0.0369 0. 8367 0.0227
30 0.2570 0.0367 0. 7479 0.0225
32 0. 2095 0.0364 0. 8145 0.0221
34 0.2281 0. 0365 0. 8358 0.0221
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