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The growing number of Internet users and bandwidth-driven applications, such as online 
gaming, streaming video, telemedicine, video conferencing and others bring various 
challenges for network operators and force them to migrate toward new architectures [1, 2].  
Spectrum-sliced wavelength-division-multiplexed passive optical network (SS-WDM PON) 
can be cost effective solution to satisfy the growing global demand for transmission capacity 
in next generation fiber optical access networks [3]. The strength of spectrum-sliced 
WDM-PON technology is use of one common broadband seed light source and its ability to 
locate electronics and optical elements in one central office (CO), in such a way simplifying 
the architecture of fiber optical network (see Fig. 1). 
 

Users (ONTs)

SMF
span

ONT_1

AWG2AWG1

OLT_1

DCM

Scope
Electrical 

filter

PIN

Attenuation
(AWG1)

Power meter

OLT_2

OLT_8

Data
source NRZ driver

EAM

Central Office 
(CO)

ASE 
source AWG3

Attenuation
(AWG3)

Attenuation
(AWG2)

SOA

Remote 
Terminal (RT)

Optical Distribution 
Network (ODN)

Optical Distribution 
Network (ODN)

ONT_2

ONT_8

Attenuation 
(FBG) FBG

ASE - amplified spontaneous emission 
AWG - arrayed-waveguide grating
DCM - chromatic dispersion compensation module

EAM - electroabsorption modulator
NRZ - non-return-to-zero 
OLT - optical line terminal

ONT - optical network terminal
SMF - standard single mode fiber
SOA - semiconductor optical amplifier  

Fig.1. Setup of spectrum-sliced system with data transmission speed up to 10 Gbit/s per channel.  
 

In this research we propose 8-channel WDM-PON access system where optical transmission 
is realized by slicing spectrally-uniform ASE source, which is shared by multiple users. The 
broadband ASE light source is constructed from two EDFAs combined in cascaded mode, 
each after another. Proposed system is built on the ITU-T 100 GHZ frequency grid and is 
capable to provide downstream data transmission over 20 km SMF fiber span with defined 
bit error rate BER<10-12.  It is achieved by using additional chromatic dispersion 
compensation module (before fiber optical span) and semiconductor optical amplifier (in 
each optical line terminal) for excess intensity noise suppression. 
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