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Abstract 
A novel integrated reflective EAM-SOA, capable of tolerating optical carrier power variations of up to 13dB, is operated in 
a 10Gb/s, 128-way split, 100km reach DWDM-TDMA PON. 

Extended Abstract 
Extended-reach PONs (ER-PONs) are receiving increasing interest as a next generation access network architecture 
capable to reduce the cost of delivering future broadband services. EU project PIEMAN is developing a potential next-
generation, ER-PON solution, which employs a hybrid dense wavelength division multiplexing, time-division multiple 
access (DWDM-TDMA) approach comprising up to 32 TDMA sub-PONs, each working at distinct up- and downstream 
wavelengths. The scheme aims to support up to 16,000 customers over distances of up to 100km from a single network 
service node (SN), with 10Gb/s symmetric data rates on the individual TDMA PONs.  This paper presents the first 
system tests obtained using a novel, monolithically-integrated, reflective electro-absorption modulator and semiconductor 
optical amplifier (R-EAM-SOA), which is designed specifically for use in the customer-end optical networking unit (ONU) 
of the PIEMAN scheme.  The results show that the current version of the device is capable of supporting 10Gb/s 
upstream channel operation in a 128-way split PIEMAN network. The device can operate in a highly saturated regime 
with low patterning-induced penalty, which increases to 13dB the tolerance to variations in optical carrier power that arise 
from the differential access path loss in the network. 
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