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Experimental Study of High-Speed Differential Phase-Shift Keying
Signal Long-Haul Transmission

Wu Lin Liu Liang Zhang Fan Chen Zhangyuan Xu Anshi
(State Key Laboratory of Advanced Optical Communication Systems & Networks, Peking University,
Beijing 100871, China)

Abstract The high-speed single-channel transmission of nonreturn-to-zero differential phase-shift keying (NRZ-
DPSK) signal is demonstrated using fiber loop. The 414 km fiber loop is divided into four spans, which consist of
standard single-mode fiber (SSMF) and dispersion compensation fiber (DCF), and erbium-doped fiber amplifier/
distributed Raman amplifier (EDFA/PRA) are used for hybrid amplification. The optical spectrum and eye diagrams
of 42.8 Gb/s DPSK signal are obtained after 414 km, 828 km and 1242 km transmission. The curves of bit error rate
(BER) of the DPSK signal are given both in back-to-back configuration and after transmission using single-ended
detection. The BER is 6.3X 10 * after 1242 km transmission. and the error-free transmission can be realized using
enhanced forward error correction (FEC).

Key words optical communications; long-distance transmission; differential phase-shift keying (DPSK) ; standard
single-mode fiber (SSMF) ; hybrid amplification
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EDFA: erbium-doped fiber amplifier;

BRA: backward Raman amplifier;

SMF: single-mode fiber;

DCF: dispersion compensating fiber;
DEMUX: 40 Gb/s demultiplexer;

MZDI: Mach-Zehnder delay interferometer
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Fig. 1 Experimental setup of single-channel NRZ-DPSK signal transmission system using fiber recirculating loop
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Fig. 2 Optical power spectrum and eye diagrams in back-to-back configuration using DEMUX. (a) DPSK spectrum;

(b) demodulated DPSK spectrum; (¢) DPSK eye diagram;(d) demodulated DPSK eye diagram
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Fig. 3 Optical power spectrum of DPSK signals after one (al), two (a2), three (a3) circulations of transmission,

(b1)~(b3) are the corresponding eye diagram
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Fig. 4 Optical power spectrum of the demodulated DPSK signals after one (al), two (a2), three (a3) circulations of

transmission, (bl)~(b3) are the corresponding eye diagram
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