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In-home fiber optic cable topology

Overview
Learn about the various fiber-optic components used for running fiber in your house,
office, or between buildings.

Key Takeaways
In-home fiber optic networks typically use a star or point-to-point topology,
connecting the Optical Network Terminal (ONT) to a central Optical Line Terminal
(OLT) via a passive or active optical network.Core Components and Layout

A typical in-home fiber optic setup involves three main elements:

• Optical Line Terminal (OLT): Located at the service provider's central office, it
manages the fiber network and sends optical signals to subscribers .

• Optical Distribution Network (ODN): The fiber cabling infrastructure, including
splitters and connectors, that carries signals from the OLT to the home .

• Optical Network Terminal (ONT) / Optical Network Unit (ONU): Installed at the
home, this device converts optical signals into electrical signals for use with
computers, routers, or other devices .
Common Topologies for In-Home Fiber
• Star Topology:
• Each ONT is connected directly to a central point (OLT or splitter) via a dedicated
fiber .

• Advantages: High bandwidth, easy to troubleshoot, scalable.

• Disadvantages: Requires more fiber and infrastructure investment.
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• Point-to-Point (P2P) / Active Optical Network (AON):
• Each home has a dedicated fiber line back to a switch or OLT .

• Advantages: Maximum bandwidth per user, simple signal management.

• Disadvantages: Higher cost, requires powered equipment at intermediate points.

• Passive Optical Network (PON):
• A single fiber from the OLT is split using passive splitters to serve multiple homes .

• Advantages: Cost-effective, no power required for splitters, widely used in FTTH
deployments.

• Disadvantages: Bandwidth is shared among users, and future upgrades may
require additional fibers.

Cable Types and Installation Considerations
• Single-mode fiber (OS1/OS2): Best for long distances and outdoor-to-indoor runs .

• Multi-mode fiber (OM3/OM4): Suitable for shorter in-home distances, often used for
high-speed LAN connections .

• Indoor vs. Outdoor Fiber: Use indoor-rated fiber inside walls; outdoor-rated fiber
may be used for entry points but should avoid metal sheaths to maintain electrical
isolation .

• Bend Radius: Fiber should not be bent beyond manufacturer specifications to
prevent signal loss or microfractures .
Practical Deployment Tips
• Use fiber-to-Ethernet media converters if connecting legacy Ethernet devices to
fiber, providing electrical isolation and surge protection .

• Plan the fiber path to minimize bends and avoid interference from electrical wiring.

• Consider future scalability, such as adding additional splitters or upgrading to
higher-speed transceivers.

• For multi-room coverage, fiber can terminate at a central ONT, then distribute via
Ethernet or Wi-Fi to other devices.
Summary

In-home fiber optic networks are most commonly implemented using star or PON
topologies, connecting the ONT to the OLT through a structured fiber distribution
network. Proper selection of fiber type, careful routing, and consideration of active vs.
passive architectures ensure high-speed, reliable, and scalable connectivity for
residential environments .
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The FOA Reference For Fiber Optics

Rather than telling you how to design a FTTH network, we will illustrate some of the
different network architectures, construction

The FOA Reference For Fiber Optics

These include FTTC for fiber to the curb, also called FTTN or fiber to the node, FTTH
for fiber to the home and FTTP for fiber to the

VETRO | FTTH Network Guide: Fiber to the Home Architecture

FTTH delivers fiber optic cables directly to residential premises, providing 1-10 Gbps
speeds with symmetrical upload and download

Set Up a Fiber-Optic Network in Your Home or Office (2026)

Learn about the various fiber-optic components used for running fiber in your house,
office, or between buildings. Find

How to Run Fiber Optic Cable in Your House

Complete guide to safely running internal fiber optic cable. Learn the methods for a
high-performance, future-proof

FTTH: The Ultimate Guide to Fiber Optic Network Technologies

Fiber to the Home (FTTH) is a key technology in delivering high-speed internet
directly to homes and businesses. This tutorial
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Or, how many splitter stages? The Passive Optical Network (PON) is the optical fiber
infrastructure of an FTTH network. The first

Fiber Optic Network Design & Deployment Guide

As the world races toward faster, more reliable digital communication, Fiber optic
networks stand at the

Understanding FTTH Architecture

Q: What is topology? A: In a FTTH system, the word “topology” in is most often used
with the physical fiber plant or Outside Plant

Fiber to the home: components and general architecture
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By enabling fiber optic network providers to upgrade network performance without
replacing the fiber, it represents a huge cost

Fiber Optics In The Home

“Fiber to the home” describes the use of fiber optic cable to deliver broadband
internet from a central location directly

Fiber to the x

Fiber to the x A schematic illustrating how FTT X (N ode, C urb, B uilding, H ome)
architectures vary with

The FOA Reference For Fiber Optics

Passive loss is made up of fiber loss, connector loss, and splice loss. Don''t forget any
couplers or splitters in the link. If the

Understanding the fiber optic network diagram and its relation with ...

Idea of a network diagram Fiber optic network diagrams represent the architecture
and connectivity of fiber optic

How is Fiber Internet Installed? Everything You Need to

Explore how fiber optic internet is installed in your home, with step-by-step details on
cables,

FTTH

Here, H includes both home and small business. FTTH is the ultimate fiber access
solution where each subscriber is connected to an

Fiber Optic Communication Networks | Springer Nature Link

Section 13.1 defines basic terminology and general network concepts, discusses the
concept of network layering, and

The FOA Reference For Fiber Optics

Zone cabling works well with prefabricated fiber optic cable systems also. Cables can
be factory terminated and the connectors

What is fiber to the home (FTTH)?

Learn about fiber to the home and compare it to other methods of cable connectivity,
such as coaxial, twisted pair and

The Four Key Components of Ftth Network Design: Explained
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Fiber network structural schematics Always make to schemes. A general one,
representing only the “ideology” of your

Fiber to the Home (FTTH): A Simple Introduction – VCELINK

Distribution fiber optic cables connect the optical distribution point and the optical
access point and distribute fibers to

The FOA Reference For Fiber Optics

The Role of Fiber Optics In Premises Networks While UTP copper has dominated
premises cabling, fiber optics has become

Fiber to the Home (FTTH) Network: Choosing the Right FTTH

Building a new broadband network? Learn the advantages and tradeoffs of each fiber-
to-the-home (FTTH)

Coaxial Cable vs Fiber Optic: Key Differences & Benefits

Discover the key differences between coaxial cable and fiber optic in this guide. Find
out which is best for your

FTTx Network Topologies

Mesh Topology: Mesh Topology is a fibre optic network architecture where each
premise or node is connected to

FTTH: The Ultimate Guide to Fiber Optic Network Technologies

Fiber to the Home (FTTH) is a key technology in delivering high-speed internet
directly to homes and businesses. This tutorial

White Paper: FTTH architecture overview

Or, how many splitter stages? The Passive Optical Network (PON) is the optical fiber
infrastructure of an FTTH network. The first

Fiber Optic Network Design & Deployment Guide

As the world races toward faster, more reliable digital communication, Fiber optic
networks stand at the

Understanding FTTH Architecture

Q: What is topology? A: In a FTTH system, the word “topology” in is most often used
with the physical fiber plant or Outside Plant

Fiber to the home: components and general architecture

© 2026 ALFA PRO COMMUNICATION SYSTEMS (Pty) Ltd - All rights reserved



Page 6/8
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replacing the fiber, it represents a huge cost
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“Fiber to the home” describes the use of fiber optic cable to deliver broadband
internet from a central location directly

The FOA Reference For Fiber Optics

Rather than telling you how to design a FTTH network, we will illustrate some of the
different network architectures, construction

The FOA Reference For Fiber Optics

These include FTTC for fiber to the curb, also called FTTN or fiber to the node, FTTH
for fiber to the home and FTTP for fiber to the

VETRO | FTTH Network Guide: Fiber to the Home Architecture

FTTH delivers fiber optic cables directly to residential premises, providing 1-10 Gbps
speeds with symmetrical upload and download

Set Up a Fiber-Optic Network in Your Home or Office (2026)

Learn about the various fiber-optic components used for running fiber in your house,
office, or between buildings. Find

How to Run Fiber Optic Cable in Your House

Complete guide to safely running internal fiber optic cable. Learn the methods for a
high-performance, future-proof

What Is FTTH? Fiber to the Home Explained

A professional, experience-driven guide to fiber network design covering hierarchical
architecture, topology selection,

The FOA Reference For Fiber Optics

Rather than telling you how to design a FTTH network, we will illustrate some of the
different network architectures, construction

The FOA Reference For Fiber Optics

These include FTTC for fiber to the curb, also called FTTN or fiber to the node, FTTH
for fiber to the home and FTTP for fiber to the

VETRO | FTTH Network Guide: Fiber to the Home Architecture
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FTTH delivers fiber optic cables directly to residential premises, providing 1-10 Gbps
speeds with symmetrical upload and download

Set Up a Fiber-Optic Network in Your Home or Office (2026)

Learn about the various fiber-optic components used for running fiber in your house,
office, or between buildings. Find

How to Run Fiber Optic Cable in Your House

Complete guide to safely running internal fiber optic cable. Learn the methods for a
high-performance, future-proof

What Is FTTH? Fiber to the Home Explained

A professional, experience-driven guide to fiber network design covering hierarchical
architecture, topology selection,

Fiber Optic Network Topologies for ITS and Other Systems

Networks can be configured in a number of topologies. These include a bus, with or
without a backbone, a star network, a ring

Fiber to the home: components and general architecture

By enabling fiber optic network providers to upgrade network performance without
replacing the fiber, it represents a huge cost

Understanding FTTH Architecture

P2P topologies consist of a fiber run from the Central Office (CO), a.k.a. Point-of-
Presence (PoP) or Hut location, to the end

Related Video Reference

This video was associated with the source search result. Verify technical details
against current product documentation and project requirements.
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Contact Us

Continue your research online:

Website: https://alfa-pro.co.za
Technical inquiry: https://alfa-pro.co.za/contact.html

This document is for preliminary research. Verify specifications against current
standards, product documentation and project requirements.
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