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Article Overview

A passive optical network (PON) delivers high-speed broadband by using a single fiber and unpowered
splitters to connect one central office to multiple end users efficiently.

Overview of PON Architecture

A PON is a point-to-multipoint fiber-optic network that connects a service provider to many end users without
requiring powered devices between the central office and customer premises . The main components include:

o Optical Line Terminal (OLT): Located at the service provider's central office, it converts electrical signals
into optical signals and manages communication with all connected users .

0 Optical Network Unit (ONU) / Optical Network Terminal (ONT): Located at the customer's premises, these
devices receive and transmit optical signals to the end-user devices like computers, phones, or TVs.

o Optical Distribution Network (ODN): The fiber cables and passive optical splitters that distribute the signal
from the OLT to multiple ONUS/ONTSs.

How Data Travelsin a PON

Downstream (OLT to Users)

The OLT sends data as light signals down a single fiber. Passive splitters divide this light to reach multiple
ONUs. Each ONU filters the incoming data and only processes packets addressed to it, while ignoring others.
Encryption ensures privacy for each user .

Upstream (Usersto OLT)

All ONUs share the same fiber to send data back to the OLT. To prevent collisions, PONs use Time Division
Multiple Access (TDMA), assigning each ONU a specific time slot to transmit its data. This alows multiple
users to share the same fiber efficiently .

Splitter Configurations

o Centralized splitters: A single splitter connects directly to the OLT and distributes signals to multiple ONUSs.
Typical split ratios are 1:32, meaning one OL T port serves 32 users.

0 Cascaded splitters: Multiple stages of splitters allow one OLT port to serve more users, e.g., a 1:8 split at
stage 1 and another 1:8 at stage 2 can serve 64 users.
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Advantages of PON

o Cost efficiency: Fewer fibers and no powered devices in the field reduce installation and operational costs.

o High bandwidth: Supports multi-gigabit speeds with standards like GPON, EPON, and X GS-PON .

o Reliability: Passive components reduce failure points and maintenance requirements .

o Energy savings: No need for powered equipment between the OLT and ONUs lowers energy consumption .
Summary

PONs work by sharing a single optical fiber among multiple users using passive splitters, with the OLT
managing downstream and upstream traffic. Downstream data is broadcast to all users, while upstream data is

coordinated via TDMA. This architecture provides efficient, high-speed, and cost-effective broadband access,
making it ideal for fiber-to-the-home (FTTH), enterprise networks, and dense residential deployments.

Passive Optical Network (PON) design gives you the flexibility to right-size connectivity

For many years, passive optical networks (PONSs) have received a considerable amount of attraction regarding
their

Optical packet switching (OPS) networks and its subsystems, like the burst-mode receiver, are an essential

Passive Optical Networks (PONs) have been the focus of considerable research, development, and
standardization

Passive optical networks (PONSs) are atype of telecommunications network designed to take advantage of the

This paper presents a comprehensive overview of the emerging coherent passive optical network (CPON)
technology and itsrolein

A PON consists of a central office node, called an optical line terminal (OLT), one or more user nodes,

Comprehensive guide to Passive Optical Network (PON) technology, covering GPON, EPON, XGS-PON,
NG-PON2,

Passive Optical Network (PON) is a point-to-multipoint optical access technology. Ethernet PON (EPON) and
gigabit

Discover the transformative power of Passive Optical Networks (PON) in delivering high-speed internet and
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While PON was initially focused on fiber connectivity to the home, other types of network users-such as
hotels, hospitals, and high

Passive Optical Networks (PONSs) are on the cusp of significant transformation, driven by rapid technol ogical

Passive optical network (PON) research and technology have matured in recent years and firmly established
PONs as

This short course offers a comprehensive introduction to the architectures of passive optical networks (PONS),

PON variants are described, including GPON, EPON, APON, BPON, XG-PON, and FSAN. Upstream and
downstream access

A passive optical network, or PON, uses fiber-optic technology to deliver data from a single source to multiple
endpoints. "Passive"
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