
What are the different single-mode
distances for 10 Gigabit optical modules 

Article Overview

A 10 Gigabit single-mode optical module (10G SFP+) typically supports distances up to 10 kilometers over

standard single-mode fiber.

Standard Distance

The most common 10G single-mode module is the 10GBASE-LR, which operates at a 1310 nm wavelength

and is designed for single-mode fiber (SMF). Under standard conditions, it can reliably transmit data up to 10

km while maintaining signal integrity, assuming proper fiber type, clean connectors, and compliant optical

power levels .

Factors Affecting Distance

The actual achievable distance depends on several factors:

o Optical Power Budget: The difference between the transmitter output power and the receiver sensitivity must

exceed total link losses, including fiber attenuation, connector losses, and splices .

o Fiber Type: Standard single-mode fiber (SMF) is required for long distances; multimode fiber significantly

reduces range.

o Wavelength: 1310 nm is optimized for long-range SMF transmission, while 850 nm is used for short-range

multimode links .

o Link Quality: Dirty connectors, bends, or splices can reduce effective distance.

Extended Distances

Some 10G SFP+ modules, such as 10GBASE-ER, can reach up to 40 km over single-mode fiber, but these are

less common and typically used for metropolitan or long-haul networks .

Practical Deployment

For enterprise or data center interconnects, 10GBASE-LR modules are widely used for distances between

buildings or across campus networks. Short-range modules (10GBASE-SR) are more suitable for intra-rack or

intra-data center connections, typically under 300-400 meters . In summary, for a standard 10G single-mode

optical module, plan for up to 10 km with 10GBASE-LR, while longer distances require specialized

long-range modules and careful link budget planning.
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Choosing the correct 10GBASE standard requires balancing distance, fiber type, optical budget, and cost.

10G-LR is ideal for single

Single mode and multimode fiber differ mainly in core size, distance and use case: single

OS1 and OS2 are the specifications for single-mode optical fibre cable. Maximum bandwidths and

corresponding distances for

They can support data transmission across much longer distances while maintaining excellent signal integrity.

Although single-mode optical fiber holds advantages of bandwidth and distance, multimode optical fiber

ER transceivers can cover distances of between 40 km and 8 km over single mode fiber on the 1550 nm

wavelength. Used in

Let me break down their key specifications, so you can pick the right cable with confidence. Single-mode fiber

optic

Learn all about fiber optic cable distance and the key factors that affect it. Find out how to

Understand the difference between single mode and multimode fiber, including performance, cost, and use

Although single-mode fiber (SM) and multimode fiber (MM) cable types are widely used in

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

fiber

Single mode vs multimode fiber explained. Learn differences, speeds, distances, and which is best for your

network needs.

Single-mode SFP and multimode SFP are the two main types of hot-pluggable optical transceivers used in

fiber optic

Cisco Cisco Transceiver Modules - Cisco SFP Modules for Gigabit Ethernet... This data sheet describes the

benefits,

This data sheet describes the benefits, specifications, and ordering information for the Cisco SFP Modules for

Gigabit
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Standard single-mode fiber can address nearly any application, depending on the level of cost and complexity

that an operator is

Web: https://bssoda.pl
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