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Gigabit Passive Optical Networking
Equipment

Overview
For TDM-PON, a passive optical splitter is used in the optical distribution network. In
the upstream direction, each ONU (optical network units) or ONT (optical network
terminal) burst transmits for an assigned time-slot (multiplexed in the time domain).
In this way, the OLT is receiving signals from only one ONU or ONT at any point in
time. In the downstream direction, the OLT (usually) continuously transmits (or may
burst transmit). ONUs or ONTs see their own data through the address labels embe.

Key Takeaways
GPON equipment enables high-speed fiber-optic broadband by connecting a central
Optical Line Terminal (OLT) to multiple end-user Optical Network Terminals (ONTs)
via passive splitters, delivering up to 2. 5 Gbps downstream and 1. 25 Gbps
upstream.

Core Components of GPON

Optical Line Terminal (OLT): Located at the service provider's central office, the OLT
aggregates data from multiple ONTs and converts optical signals into Ethernet
packets for Layer 2 or Layer 3 forwarding. It coordinates upstream transmissions
using Time Division Multiple Access (TDMA) to prevent collisions and manages
bandwidth allocation dynamically.
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Optical Network Terminals/

Units (ONTs/ONUs): These devices are installed at the customer premises.

ON

Ts convert optical signals to electrical signals for end-user devices and provide
encryption to secure downstream traffic.

ON

Us may serve multiple users in some contexts, while ONTs are typically single-
customer devices. Passive Splitters: Passive optical splitters distribute a single fiber
from the OLT to multiple ONTs without requiring power. Common split ratios are 1: 32
or 1: 64, allowing cost-efficient sharing of fiber infrastructure.

Optical Distribution Network (ODN): The ODN consists of optical fibers and passive
components that connect the OLT to ONTs. It supports point-to-multipoint
architecture and uses Wavelength-Division Multiplexing (WDM) to transmit upstream
(1310 nm) and downstream (1490 nm) signals over the same fiber. Performance and
StandardsGPON follows the ITU-T G.

984 standard, providing 2. 488 Gbps downstream and 1. 244 Gbps upstream.

The GPO

N Encapsulation Method (GEM) efficiently packages user traffic with frame
segmentation.

GPO

N supports distances up to 60 km and point-to-multipoint multicast transmission.
ApplicationsGPON is widely deployed for Fiber to the Home (FTTH), business
networks, IPTV, VoIP, and smart-city infrastructure. Its passive architecture reduces
energy consumption by up to 95% compared to copper networks and lowers
maintenance costs.

It is suitable for high-bandwidth applications like streaming, cloud services, and
multiple connected devices in homes and offices.

Evolution and Upgrades

While GPO
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N remains the baseline for cost-efficient broadband, XGS-PON (10 Gbps symmetric)
and emerging 25G/50G PON technologies offer higher upstream capacity to meet
modern demands such as Wi-Fi 6/7 aggregation and multi-user video calls. Operators
often deploy selective overlays of XGS-PON to upgrade capacity without replacing the
entire GPON infrastructure. SummaryGPON equipment—comprising OLTs,
ONTs/ONUs, passive splitters, and the ODN—provides a scalable, energy-efficient,
and high-speed fiber-optic network.

It remains the dominant technology for residential and business broadband, with
evolutionary paths toward XGS-PON and beyond to meet growing bandwidth
requirements.
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For TDM-PON, a passive optical splitter is used in the optical distribution network. In
the upstream direction, each ONU (optical network units) or ONT (optical network
terminal) burst transmits for an assigned time-slot (multiplexed in the time domain).
In this way, the OLT is receiving signals from only one ONU or ONT at any point in
time. In the downstream direction, the OLT (usually) continuously transmits (or may
burst transmit). ONUs or ONTs see their own data through the address labels embe

Introduction to Passive Optical Network

A passive optical network (PON) or Gigabit Passive Optical Network (GPON) is a point-
to-multipoint (P2MP) network that uses a combination of active transmission
equipments and passive cable

Gigabit Passive Optical Network (GPON) Equipment in the Real

Gigabit Passive Optical Network (GPON) technology has become a cornerstone of
modern broadband infrastructure. It enables high-speed internet, voice, and video
services over fiber-optic...

GPON Explained: What Is Gigabit Passive Optical

GPON stands for Gigabit Passive Optical Network, a widely used fiber-access
technology under the Passive Optical Network (PON) family. Unlike

GPON | What is GPON | Calix GPON | Calix Technology

GPON (Gigabit Passive Optical Network) is a point-to-multipoint technology that
connects an Optical Line Terminal (OLT) to many Optical Network Terminals

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



Page 4/6

Huawei OptiXstar T823E-D

OptiXstar T823E-D is an industrial ONU with two GPON/XGS-PON ports and eight GE
ports with PoE++ support, designed for industrial production network scenarios.

Optical Network Unit (ONU): Definition, Working Principles, and Future ...

As global demand for ultra-broadband connectivity accelerates, Passive Optical
Networks (PONs) have become the backbone of modern access infrastructures. From
delivering

Optical Modules Market Research Report 2034

China alone accounted for the lion''s share of regional demand, with state-owned
carriers China Mobile, China Telecom, and China Unicom continuing to roll out
10-gigabit passive optical network (10G

What''s the OLT (Optical Line Terminal)?

When you stream a 4K video, join a remote meeting, or play an online game on a
gigabit fiber connection, an OLT silently coordinates all that data from your internet
provider to your home. In

OEM 4-Port Gigabit Wi-Fi 6 Mesh ONU

CORE INTERNAL TOPOLOGY The OEM 4-Port Gigabit Wi-Fi 6 Mesh ONU is architected
around a highly integrated System-on-Chip (SoC) architecture that combines a
Gigabit Passive

Progress of ITU-T higher speed passive optical network (50G-PON ...

Operators are already deploying PON at the 10 Gbps nomi-nal line rate as an upgrade
to gigabit-capable passive optical networks (GPONs) and EPON deployments made
during the past 10 years

Security solution with signal propagation measurement for Gigabit ...

The paper deals with the security of Gigabit Passive Optical Networks (GPON) and
presents a novel robust security solution. The solution provides secu

palau-10-gigabit-industrial-optical-module-manufacturer

European manufacturer of high-quality passive fiber optic equipment and FTTH
network components, operating since 1992. We specialize in providing reliable,
certified solutions for...

somali-fiber-optic-switch-price-list
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European manufacturer of high-quality passive fiber optic equipment and FTTH
network components, operating since 1992. We specialize in providing reliable,
certified solutions for...

price+of+industrial+fiber+optic+switches+in+somalia

European manufacturer of high-quality passive fiber optic equipment and FTTH
network components, operating since 1992. We specialize in providing reliable,
certified solutions for...

price-inquiry-for-fiber-optic-switches-in-bissau-mexico

European manufacturer of high-quality passive fiber optic equipment and FTTH
network components, operating since 1992. We specialize in providing reliable,
certified solutions for...

monaco-branded-nrz-optical-network-switch

European manufacturer of high-quality passive fiber optic equipment and FTTH
network components, operating since 1992. We specialize in providing reliable,
certified solutions for...

Complete Guide to Fiber Optic Home Networking | BroadbandSearch

In 2026, many ISPs use a technology called XGS-PON (10-Gigabit-capable Symmetric
Passive Optical Network) for their fiber infrastructure. XGS-PON supports symmetrical
speeds up to

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.

Powered by TCPDF (www.tcpdf.org)

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

http://www.tcpdf.org

