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Article Overview

OLT optical modules in GPON networks typically support a maximum transmission distance of up to 20 km,

with extended reach possible using higher power classes and optimized network design.

Standard Transmission Distances

In most GPON and EPON networks, the standard maximum distance between an OLT and ONU/ONT is 20

kilometers under normal operating conditions . This distance is defined by the optical power budget and the

specifications of the optical modules used. For example, GPON modules operating at 1490 nm downstream

and 1310 nm upstream can reliably transmit signals up to 20 km over single-mode fiber .

Optical Power Classes

GPON optical modules are classified into power classes that determine their maximum reach:

o Class B+: Optical budget of 28 dB, typical reach up to 20 km .

o Class C+: Optical budget of 32 dB, supports longer distances or higher split ratios.

o Class C++: Optical budget of 35 dB, used for dense or extended networks requiring maximum reach .

Higher power classes allow for longer distances or more users per OLT port, especially when using splitters

with high ratios.

Factors Affecting Transmission Distance

The actual achievable distance can vary depending on several factors:

o Optical Power Budget: Determines the total allowable signal loss from OLT to ONU. Exceeding the budget

can cause unstable connections .

o Fiber Attenuation: Typical single-mode fiber loss is around 0.25 dB/km at 1550 nm and 0.35 dB/km at 1310

nm .

o Splitter Ratio: Higher split ratios (e.g., 1:64 or 1:128) increase insertion loss, reducing effective distance .

o Connector and Splice Losses: Each connector or splice adds 0.1-0.5 dB of loss, which accumulates over long

distances .

o Environmental Factors: Temperature, humidity, and fiber bends can degrade signal quality .

Practical Deployment Considerations

While the standard maximum is 20 km, many ISPs design networks with 10-15 km distances to ensure stable
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performance and minimize signal degradation . To optimize reach:

o Use optical modules appropriate for the total link loss.

o Minimize splices and connectors.

o Avoid over-splitting the signal.

o Test the link with OTDR and power-level measurements before deployment . By carefully selecting OLT

optical modules and planning the network, operators can achieve reliable high-speed connectivity while

maximizing the transmission distance.

2. Transmission Distance and Power Classes GPON modules are categorized into different

Dive into OLTS (Optical Line Termination Systems) with our comprehensive guide. Explore this vital part of

fiber optic

Configuring an Optical Line Terminal (OLT) is a critical aspect of deploying and managing a

Continuing where we left of at the end of Part 1, in this article we discuss the specifications of GPON as well

as Data

Note: The above index is the maximum insertion loss of the PON system calculated by taking the minimum

value of

The maximum transmission distance for multi-mode is 2km, and single-mode can transmit up to 40km. Under

1310nm wavelength,

In conclusion, the maximum distance between an OLT and an ONU is influenced by several factors, including

the

As internet usage becomes deeply integrated into modern life, high-speed and reliable connectivity is more

critical than

An optical line termination (OLT), also called an optical line terminal, is a device which serves as the service

provider endpoint of a

Maximum distance supported for transmitting across the ODN is 20 km. OLT has two float directions:

upstream

Maximum distance supported for transmitting across the ODN is 20 km. OLT has two float directions:
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upstream (getting an

OLT manages data timing through TDMA (Time Division Multiple Access) to prevent signal overlap.

Maximum

Learn the standard and extended transmission distances between OLT and ONU/ONT in EPON/GPON

networks,

OLT stands for Optical Line Terminal and sometime also called Optical Line Termination. It is one rack unit

device,

Maximum distance supported for transmitting across the ODN is 20 km. OLT has two float directions:

upstream (getting

ODN is also an indispensable part of the PON system, which serves as the physical transmission medium

between the

Web: https://morwarreconst.co.za
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