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How to determine the distance to an
optical module

Overview

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

Key Takeaways

The transmission distance of an optical module is determined by its wavelength, fiber
type, optical power, and module class, rather than the data rate alone.

Key Factors Affecting Optical Module Distance

Wavelength and Fiber Type Optical modules operate at specific wavelengths that
correspond to either multimode fiber (MMF) or single-mode fiber (SMF). Modules at
850nm or 910nm are typically multimode and support shorter distances (generally
under 500 meters), while 1310nm or 1550nm modules are single-mode and can
reach several kilometers. The fiber type also matters: OM3, OM4, and OM5
multimode fibers have different maximum distances due to modal dispersion and
bandwidth-distance product.

Module Class and Designation Modules are often labeled as SR (Short Reach) or LR
(Long Reach).

S

R modules are optimized for short distances over multimode fiber, typically 100-300
meters depending on fiber grade and data rate.
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R modules are designed for long distances over single-mode fiber, commonly
supporting 10-20 km, with some extended variants reaching 40-80 km. Optical
Power and Loss Budget The effective distance also depends on the transmitter power,
receiver sensitivity, and fiber attenuation. Optical power is usually expressed in
milliwatts (mW) or decibels-milliwatt (dBm).

Calculating the distance requires considering the total loss along the fiber, including
internal fiber loss and external factors like connectors or splices. Data Rate and
Dispersion While higher data rates can increase modal dispersion in multimode
fibers, the distance is primarily determined by optical characteristics, not Ethernet
speed. For example, a 2.

5G SFP module can achieve similar reach as a 1G module if the optical design is
equivalent.

Practical Steps to Estimate Distance

Check the module specifications for wavelength, fiber type, and power budget.
Identify the fiber type in your network (MMF or SMF) and its grade (OM3, OM4, OM5).
Calculate the link budget: subtract expected fiber loss and connector loss from the
transmitter power to ensure the received signal is above the receiver sensitivity.

Consider environmental factors such as temperature, bending, or splicing, which can
reduce effective distance. Classification by DistanceOptical modules are often
categorized as short, medium, or long distance. Short-distance modules are typically
under 500 meters, medium-distance modules cover a few kilometers, and long-
distance modules can exceed 30 km, sometimes using specialized lasers like DFB or
EML to reduce chromatic dispersion.

By combining these factors—wavelength, fiber type, module class, and optical
power—you can accurately determine the expected transmission distance of an
optical module and select the appropriate module for your network requirements.
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Each SFP module has a maximum supported distance determined by its optical
power, the fiber type, wavelength, and link loss. Selecting a module that cannot
cover the required distance

Optical module transmission distance

Let"s take a look at the calculation method of the transmission distance of the optical
module. Mastering the conversion method of optical power units is the basis for
calculating the
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unknowingly overspend by not matching transceiver distance with real needs.
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Understanding QSFP28 Optical Modules: A Comprehensive Guide

When selecting 100G QSFP28 optical modules specifically, follow these guidelines to
ensure you choose the right modules for your needs: Evaluate Performance
Requirements: Assess your

Troubleshooting CRC Error Packets on an Interface

If a single-mode optical module is used with a single-mode optical fiber, the
transmission distance is often longer than 10 km. Check whether the local and
remote interfaces use optical modules of ...

Optical Module Guide: Demystifying Optical Modules

Optical modules are compact devices that convert electrical signals into optical
signals and vice versa. They serve as the interface between
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Understanding Optical Transceiver Parameters: A Key to Building Reliable Networks
As network bandwidth requirements continue to grow, optical transceivers have
become one of the most critical ...

OSFP vs QSFP-DD: Choosing the Right 800G Optical Transceiver

Transmission distance: Match the optical module to the required reach, such as 100m
or 2km. Fiber infrastructure: Check whether the link uses parallel fiber, single-mode
fiber, or fixed AOC
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Contact Us

Continue your research online:

Website: https://artduferoger.fr
Technical inquiry: https://artduferoger.fr/contact.html

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