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Experimental Study on 40 Gb/s All Optical 3R Regeneration
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Abstract: A novel 40 Gb/s all optical 3R regenerator was proposed. High finesse Fabry-Pérot (F-P) filter was used
in clock recovery. Before clock recovery, a stable laser was used in wavelength conversion to aim the wavelength of
input signal at the window of F-P filter. After clock recovery, the low frequency noise in the recovery clock was
suppressed using semiconductor optical amplifier (SOA). In the all optical decision gate, dual SOAs in series were
used to lengthen active region of SOA and to rise the optical switching speed. The pattern effect of the output of
decision gate was eliminated by using narrow band filter. In experimental study, new 40Gb/s optical signal was
regenerated from degraded optical signal using this 3R regenerator. The timing jitter and pulse width of the degraded
signal were larger than 5 ps and 16 ps. Compared with these, the timing jitter of the regenerated pulse was 1.5 ps.
The signal noise ratio improved 14 dB. This regenerator was recorded to work continually more than 15 h. This
experiment testified that the new scheme of regenerator can work successfully in 40 Gb/s all optical 3R pulse
regeneration.
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MUX: multiplexer

EDFA: erbium-doped, fiber amplifier
SMF: single-mode fiber

ASF: amplified spontaneous emission
ISO: isolator

SOA: semiconductor, optical amplifier
ODL: optical delay line

PRBS: pseudo random binary sequence
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Fig. 1 All optical 3R regeneration scheme
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(a) eye diagram of 40 Gb/s PRBS

(b) 40 Gb/s PRBS after diagradation
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Fig.2 40 Gb/s PRBS optical signal resource. (a) Eye diagram of 40 Gb/s PRBS, (b) 40 Gb/s PRBS after
degradation, (c) spectrum of 40 Gb/s PRBS
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Fig. 3 Eye diagram of recovery clock through Fabry-Pérot filter with different finesse

(a) clock waveform after F-P filter

(b) recovered clock after suppression
of noise by using SOA
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Fig. 4 Result of 40 GHz clock recovery (a) clock waveform after Fabry-Pérot filter (b) recovered clock after

suppression of noise by using SOA (c¢) spectrum of recovered clock pulse
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Fig. 5 Result of 40 Gb/s all optical 3R regeneration. (a) Regenerated 40 Gb/s signal waveform without from

shaping filter, (b) regenerated signal from shaping filter, (¢) spectrum of 40 Gb/s regenerated signal pulses
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