
Common Distances for Optical Modules

Article Overview

Yes, optical modules have specific distance requirements that depend on module type, fiber type, wavelength,

and network design.

Transmission Distance Classifications

Optical modules are generally categorized by their intended transmission distance:

o Short Distance (SR): Typically supports links up to 2 km, often using 850 nm wavelength over multimode

fiber (MMF) for intra-data center connections .

o Medium Distance: Supports links around 10-20 km, suitable for campus or metro networks .

o Long Distance (LR/ER/ZR): Supports links from 40 km up to 120 km or more, usually using 1310 nm or

1550 nm wavelength over single-mode fiber (SMF) for metropolitan or backbone networks .

Factors Affecting Distance

The effective transmission distance of an optical module is influenced by several factors:

o Transmitting Power and Receiving Sensitivity: Modules have strict power ranges; exceeding the receiver's

sensitivity can damage the module .

o Fiber Type and Quality: Single-mode fibers allow longer distances than multimode fibers. Low-loss fibers

and dispersion compensation can extend reach .

o Wavelength: SR modules typically use 850 nm, while LR/ER modules use 1310 nm or 1550 nm .

o Data Rate: Higher-speed modules require better signal integrity, which can reduce maximum distance .

o Environmental Conditions: Temperature, humidity, and physical stress on the fiber can affect signal

attenuation .

o Light Source: Laser diodes (LDs) provide longer distances than LEDs, and DFB or EML lasers are used in

long-distance modules to reduce dispersion .

Practical Considerations

o Module Selection: Choose SR modules for short, dense connections (e.g., switch-to-server), and LR/ER/ZR

modules for long-haul or backbone links .

o Attenuation Management: For long-distance links, optical attenuators may be needed to prevent receiver

overload .

o Cable and Connector Compatibility: Ensure the fiber type and connectors match the module specifications to

achieve the intended distance . In summary, optical modules are designed with specific distance ranges in

mind, and selecting the correct module requires considering fiber type, wavelength, data rate, and
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environmental factors to ensure reliable network performance.

Introduction What are optical modules used to build a campus network? What are differences between various

optical

The transmission distance of optical modules is divided into short distance, medium distance, and long

distance. Short distance

According to the different transmission distances of optical modules, they can be divided into three types:

short

Conclusion Long-distance optical modules provide critical solutions for high-capacity, extended-reach data

This document is a quick reference to some of the formulas and important information related to optical

technologies.

The price of the optical sources and signal converters that are paired with 850nm optical transceiver modules

is far lower than the

Multi-mode optical fiber is a type of optical fiber mostly used for communication over short distances, such as

within a building or on a

Explore the working principles, structures, and performance metrics of optical modules, essential components

of

Optical modules are generally categorized into short-range (less than 2 km), medium-range (10 km to 20 km),

and long-range (more

In general, SR modules are optimized for shorter distances and are most often associated with 850nm

operation over multimode

Optical modules come in various types, and their external structures are not exactly the same. However, their

basic compositional

Fiber optic cables are the backbone of modern communications, enabling high-speed data transfer over vast

Topic: Optical Fiber Table of Contents: The FOA Reference Guide To Fiber Optics Optical Fiber Fiber Optics

is the communications
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What Is an Optical Module and Its FAQs (V200) Describes what an optical module is and FAQs, including

the fundamentals,

Systematic classification of optical modules by data rate, form factor, transmission distance, and fiber type.

Single-mode optical modules are optimized for long-distance transmission, thanks to their ability to minimize

signal loss and
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