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Abstract

A high speed random bit generator is proposed with chaotic semiconductor laser used as the entropy

source. Analogue-to-digital conversion is realized by high frequency electronic devices such as amplifier, comparator,
and trigger. One bit sequence is generated and exclusive OR (XOR) operated with other different bit sequences, and

data processing in computer is needless. The generator outputs a 500 Mb/s random bit sequence.
sequence passed the statistic test of national institute of standards and technology (NIST, SP800-22).

The obtained
It has the

advantages of tunable speed and compact size, which make it easy to become a production.
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OPM: optical power meter; PC: polarization controller; VOA: variable optical attenuator; ISO: isolator;
PD: photodetector; AMP: amplifier; comp: comparator: TP: test point; NRZ: non return to zero
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Fig. 1 Setup of true random number generator based on chaotic laser
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Fig. 2 Chaotic laser output spectrum
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Fig. 4 Random number is generated after two binary random numbers are XOR. (a) rate is 200 Mb/s,

(b) rate is 500 Mb/s
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Fig. 5 NIST statistical test results. (a) P-value of 15 test standards, (b) proportion of 15 test standards
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Fig. 8 Chaotic laser signals after amplification. (a) 1 way chaotic signal after amplified,

(2) 2 way chaotic signal after amplified
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