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All-Optical Repetition Rate Multiplication of Return to Zero Pseudorandom
Bit Sequences Using Duty Ratio Compressor Based on
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Abstract A scheme for all-optical repetition rate multiplication of return to zero(RZ) pseudorandom bit sequences
(PRBS) is demonstrated with a duty ratio compressor based on terahertz optical asymmetrical demultiplexer
(TOAD) cascaded multichannel delay structure. Its feasibility is verified by experiments., which shows that the duty
ratio of PRBS is compressed from 50% to 12.5% and than the bit rate is promoted from 2.5 Gb/s to 10 Gb/s with
a same code type by the four-channel precise delay. The power penalty for bit error rate less than 107 of the
eventual PRBS is 2 dB compared to the orignal PRBS.
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Fig. 1 (a) Basic structure of TOAD; (b) schematic diagram of duty ratio compression by TOAD
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Fig. 2 Example of 4 times repetition rate multiplication with a PRBS at cycle 2° —1
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DFB.distributed feedback laser; PPG: programme pulse generator; MD: modulator; PC. polarization controller;

WDM.: wavelength division multiplex; EDFA: erbium-doped optical fiber amplifier; DL: delay; CP: coupler; OSC: oscilloscope
3 EBAL. (ONFESRAER; (b SRR (o R Y

Fig. 3 Experimental setup. (a) Optical signal generator; (b) duty ratio compression; (c¢) repletion rate multiplication
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Fig. 4 Oscillogram of experimental results. (a) Oscillogram of 2.5 Gb/s PRBS with duty radio at 50%; (b) oscillogram of
2.5 Gb/s PRBS with duty radio at 12.5%; (¢) oscillogram of 10 Gb/s PRBS with duty radio at 50 %
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Eye diagrams and BER curves of original signal and the repetition rate multiplication results. (a) Eye diagram of
2.5 Gb/s PRBS with duty ratio of 50%; (b) eye diagram of 2.5 Gb/s PRBS with duty ratio of 12.50%; (c) eye
diagram of 10 Gb/s PRBS with duty ratio of 50%; (d) BER curves of original PRBS, output of TOAD and

Fig. 5

repetition rate multiplication of PRBS
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