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Passive Optical Interconnection Data Center Based on NRZ + Manchester
Signal and Polarization Multiplexing
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Abstract Due to their low costs, low power consumption, and high speed, passive optical interconnection data
centers have been widely concerned. In a passive optical interconnection data center, the channel number available at
the same time cannot exceed the available wavelength number, and the wavelength number limits the total
throughput. To reduce the wavelength requirements for optical interconnection data centers and improve the
wavelength utilization and scalability of the optical interconnection data centers, we apply NRZ+ Manchester signals
combined with polarization multiplexing to the optical interconnection data centers in this paper. Four servers share
one wavelength, which increases the throughput by four times. Simulation results show that the proposed scheme
can realize the optical interconnection of 64 servers in the rack at the rate of 10 Gbit/s, where only 16 wavelengths
are needed. At the rate of 25 Gbit/s, only eight wavelengths are required for the optical interconnection of 32
servers. This scheme can save 75% wavelengths, reduce equipment costs, and improve the throughput of optical
interconnection data centers.
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Fig. 1 Diagrams of signal patterns. (a) NRZ delayed 0.5 bit operation; (b) Manchester delayed 0.5 bit operation;

(c) NRZ-+ Manchester signal operation
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Table 1 Simulation parameters
Extinction ratio Azimuth of
Optical CW laser Optical filter Polarization
of Mach-Zehnder polarization
component wavelength /THz s frequency filter
modulator /dB controller /()
Server 1 14 193.1 0 Null Null
Server 2 14 193.1 0 Null Null
Server 3 14 193.1 90 193.1 THz Polarization y
Server 4 14 193.1 90 Null Null
Server n—3 14 193.3 0 193.1 THz Polarization y
Server n—2 14 193.3 0 Null Null
Server n—1 14 193.3 90 Null Null
Server n 193.3 90 Null Null
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Fig. 3 Eye diagrams for data center bit rate of 10 Gbit/s. (a) NRZ signal from server 1; (b) Manchester signal from server

2; (c) superimposed NRZ+ Manchester signal of the same server pair; (d) demodulated NRZ signal from receiving

terminal of server 3; (e) demodulated Manchester signal from receiving terminal of server n—3
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