
What wavelength should be selected for
the optical module 

Article Overview

The most commonly chosen wavelengths for optical modules are 850 nm, 1310 nm, and 1550 nm, each

optimized for specific fiber types and transmission distances.

Standard Wavelengths and Applications

o 850 nm: Primarily used for multimode fiber (MMF), suitable for short-reach (SR) applications such as data

center interconnects. This wavelength is cost-effective and works well over distances typically up to 300

meters due to higher modal dispersion in MMF .

o 1310 nm: Designed for single-mode fiber (SMF), supporting medium-reach (LR) links such as campus or

metropolitan networks. It offers lower attenuation and reduced chromatic dispersion compared to 850 nm,

allowing transmission over several kilometers .

o 1550 nm: Also for single-mode fiber, optimized for long-reach (ER/ZR) or long-haul transmission. This

wavelength experiences minimal fiber attenuation and is compatible with optical amplification and dense

wavelength-division multiplexing (DWDM) systems, enabling distances of tens to hundreds of kilometers .

Technical Considerations

The choice of wavelength affects several critical factors in optical communication:

o Fiber compatibility: Ensures the module matches the fiber type (MMF or SMF).

o Attenuation and dispersion: Longer wavelengths generally experience lower scattering and absorption

losses, improving signal quality over distance .

o Link stability and reach: Determines the maximum reliable transmission distance and bit error rate (BER).

o Multiplexing capability: Wavelengths like 1550 nm are suitable for WDM systems, allowing multiple

channels on a single fiber .

Summary

In practice, 850 nm is chosen for short-range multimode links, 1310 nm for medium-range single-mode links,

and 1550 nm for long-range single-mode links, with the selection guided by fiber type, distance, and network

design requirements. Advanced systems may also use CWDM or DWDM with precise wavelengths between

1260 nm and 1670 nm for multiplexed transmission .

Fundamentals of an Optical Module As an important part of fiber-optic communication, an optical module is a
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What Is an Optical Module and Its FAQs (V200) Describes what an optical module is and FAQs, including

the fundamentals,

An optical module is a typically hot-pluggable optical transceiver used in high-bandwidth data

communications applications. Optical

Links beyond a selected multimode optic''s supported reach may require a supported single-mode interface;

verify the

What Exactly Is an Optical Module? An optical module is a compact networking component that converts

electrical

Learn how to select the ideal optical transceiver module for your network based on transmission distance, data

rate, wavelength, and

Optical Transmission Wavelength explains how fiber bandwidth, optical windows, and wavelength selection

impact

Understand SFP distance, fiber optic range, and real-world limits of SR/LR modules. Learn how wavelength,

fiber

In this article, we will explore what wavelengths are used in fiber, why those wavelengths are chosen, what

lesser

Learn how to select the ideal optical transceiver module based on speed, fiber type, compatibility, and real

deployment

Wavelength is a fundamental parameter in fiber optic communication, as it directly affects how efficiently

light signals

Conclusion Transmit power and receive sensitivity represent critical parameters in optical module

performance

Commonly used wavelengths include 850nm, 1310nm, and 1550nm, as well as the CWDM wavelengths

ranging from

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

basic compositional
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In the upcoming sections, we will delve into the classification of optical modules, future trends, and guidelines

for

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

of
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