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( Consolidation of Metro Networks and Access Networks by using
Long-reach WDM~PON )
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Abstract

We demonstrate bidirectional long-reach 35-channel dense wavelength division multiplexing-passive optical network

(DWDM-PON) based on wavelength-locked Fabry-Perot laser diodes (F-P LDs). The mode control of F-P LD enhances
output power at decreased the required injection power. We show packet-loss-free transmission in all 70 channels at 125
Mb/s per channel line rate through 70 km of single mode fiber without optical amplifier. The DWDM-PON can consolidate
a metro network into an access network by bypassing the central offices within its reach. The proposed DWDM-PON can
accommodate about 80 subscribers with an EDFA-based broadband light source. Further expansion up to 100 subscribers

is possible with a semiconductor-based BLS.

Keywords : Wavelength division multiplexing (WDM), passive optical network (PON),

long-reach transmission, wavelength locking.
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Table 1. Long-reach DWDM-PON specification.

Channel spacing 50 GHz (0.4 nm)

Number of channels 35 channels

Downstream: 1570.9 ~ 1684.7
Wavelength range nsirea nm

Upstream : 1540 ~ 1553.6 nm
F-P LD made spacing 0.6 nm
Front facet reflectivity 0.23 % ~ 0.07 %

L -16 dBm/0.2 nm for downstream
BLS injection power
-21.5 dBm/0.2 nm for upstream
45°C ~ 53 °C

60 km SMF

125 Mb/s (100BASE Ethernet)

TEC setting temp.
Distance from CO to RN

Bit rate
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Table 2. Long-reach transmission performance
comparison between WDM-PON and TDM-PON.
Additional
WDM-PON TDM-PON power budget
Key device 2 AWGs 1 x 64 splitter l0dB
Insertion loss 10dB 20 dB
Receiver -30dBm >-21 dBm
- >10dB
sensitivity @ 155 Mbis @ 10 Gb/s
Don’t need optical Need optical
Long-l.'ea-ch amApliﬁell' and ampliﬁel" and Total : > 20 dB
transmission dispersion dispersion
compensation compensation
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