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Single-mode optical module wavelength

Overview
Camplex manufactures fiber optic solutions that improve and extend the
performance of broadcast operations.

Key Takeaways
For single-mode optical modules, the primary wavelengths are 1310 nm and 1550
nm, chosen based on distance, attenuation, and dispersion requirements.Key
Wavelengths for Single-Mode Fiber

Single-mode fiber (SMF) is designed to carry light in a single propagation mode,
which allows for long-distance transmission with low attenuation. The most commonly
used wavelengths are:

• 1310 nm: Ideal for medium-reach applications such as campus or metro networks.
It offers relatively low attenuation and moderate dispersion, making it suitable for
distances up to approximately 10–20 km without amplification .

© 2026 GESTIONVAL ODN INFRASTRUCTURE S.L. - All rights reserved



Page 2/4

• 1550 nm: Preferred for long-haul or extended-reach applications, including metro
and long-distance backbone networks. This wavelength has the lowest attenuation in
standard SMF and supports optical amplification using erbium-doped fiber amplifiers
(EDFAs), enabling distances of 40 km or more . Other wavelengths, such as those
used in CWDM/DWDM systems, allow multiple channels to coexist on a single fiber,
typically within the 1530–1565 nm range for DWDM, enabling high-capacity networks
.
Factors Influencing Wavelength Choice
• Transmission Distance: Longer distances favor 1550 nm due to lower attenuation,
while shorter distances can use 1310 nm.

• Dispersion: 1310 nm has lower chromatic dispersion than 1550 nm, which can be
advantageous for certain high-speed links, but 1550 nm is preferred when optical
amplification is required .

• Network Application:
• Short-reach (SR): Typically within data centers, may use 1310 nm for SMF or 850
nm for multimode fiber.

• Long-reach (LR/ER/ZR): Campus, metro, or long-haul networks use 1310 nm or 1550
nm depending on distance and amplification needs .

• Component Availability: Lasers, detectors, and SFP modules are widely available for
1310 nm and 1550 nm, making them cost-effective and reliable choices .
Practical Deployment Considerations
• SFP Module Selection: Ensure the module wavelength matches the fiber type and
distance requirements. For example, 10 km LR modules typically use 1310 nm, while
40 km ER modules may use 1550 nm .

• Environmental Factors: Industrial-grade modules may be required for harsh
conditions, with temperature and vibration tolerance affecting wavelength stability .

• DWDM Compatibility: For high-capacity networks, closely spaced wavelengths in
the 1550 nm band allow multiple channels over a single fiber, increasing efficiency .
Summary

Selecting the correct wavelength for single-mode optical modules is critical for signal
integrity, distance capability, and network reliability. Use 1310 nm for medium-reach
links and 1550 nm for long-haul or amplified networks, while considering dispersion,
attenuation, and application-specific requirements. For advanced deployments,
CWDM or DWDM wavelengths in the 1550 nm range can maximize fiber utilization
and network capacity .
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Article Content

Understanding Single-mode and Multi-mode SFP Optical Modules

Single-mode SFP optical modules typically operate at wavelengths of 1310nm or
1550nm, which are well-suited for long-distance

Single Mode and Multimode Fiber: What''s the Difference?

Single Mode Optical Fibers Different from multimode fibers, single mode fibers are
designed for light transmission at higher

The Difference Between Single-mode and Multi-mode Optical Modules

By paying attention to labeling, color coding, wavelength information, datasheets,
and connector types, one can easily distinguish

How to Differentiate Between Single-Mode and Multi-Mode Optical Module ...

Optical modules are essential components in modern fiber optic communication
systems, enabling high-speed data

Single Mode vs Multimode Fiber, What is The Difference?

Learn the key differences between single mode vs multimode fiber cables and choose
the right one for your fiber optic

Single Mode Fiber Cable Explained

Camplex manufactures fiber optic solutions that improve and extend the
performance of broadcast operations. Because the Camplex

Wavelength and Transmission Distance of Optical Transceiver Modules

The maximum transmission distance for multi-mode is 2km, and single-mode can
transmit up to 40km. Under 1310nm wavelength,

Single Mode Fiber Wiki: Concerning Types and Applications

In optical fiber technology, single mode fiber (SMF) or monomode fiber, is an optical
fiber that is designed for the

1310nm Single Mode Fiber Optical Transceivers Explained

Operating at the 1310nm wavelength, this type of optical module strikes a practical
balance between transmission distance, signal

The Difference Between Single/Dual Fiber and Single/Multi-Mode
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Most single-fiber modules are single-mode due to the complexity and cost of
wavelength multiplexing in multi-mode

Single Mode SFP Transceiver: Complete Guide Explained

A single mode SFP transceiver is an optical module that uses laser-based
transmission over single mode fiber to deliver long

How to distinguish whether an optical fiber module is single-mode or ...

First, we can look at the wavelength parameters of the optical module. Generally, the
wavelength of the optical fiber

Related Video Reference

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

Contact Us

Continue your research online:

Website: https://thegalleryselfcatering.co.za
Technical inquiry: https://thegalleryselfcatering.co.za/contact.html

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