
How to select the distance for optical
modules

Article Overview

Choose the optical module distance based on your fiber type, link length, wavelength, and network

requirements to ensure reliable connectivity without overspending.

Key Factors for Distance Selection

1. Determine the Actual Link Distance Measure the physical distance between devices. Avoid overestimating,

as using a long-reach module for a short connection increases cost unnecessarily and may not improve

performance . 2. Identify Fiber Type

o Multimode Fiber (MMF): Suitable for short distances, typically up to 300-400 meters with SR (Short Reach)

modules. Common in intra-building or data center connections .

o Single-Mode Fiber (SMF): Supports longer distances, from 10 km (LR) to 40 km+ (ER/ZR), ideal for

campus backbones or inter-building links . 3. Match Module Type to Distance

o SR (Short Reach): 850 nm wavelength, MMF, up to ~300-400 m.

o LR (Long Reach): 1310 nm wavelength, SMF, up to ~10 km.

o ER (Extended Reach): 1550 nm wavelength, SMF, up to 40 km.

o ZR (Ultra-Long Reach): SMF, distances beyond 80 km for long-haul applications . 4. Consider Wavelength

and Link Budget The wavelength affects attenuation and maximum reach. Ensure the module's optical power

and receiver sensitivity meet the link budget for your distance . 5. Connector Compatibility Check that the

module's connector type (LC, SC, MT-RJ) matches your fiber infrastructure to prevent signal loss . 6. Device

Compatibility Verify that the module is supported by your switch or router. Incompatibility can result in ports

remaining down or errors, even if the distance is correct . 7. Budget and Future-Proofing Select a module that

meets current distance needs without excessive overreach. For future expansion, consider slightly longer reach

if cost-effective, but avoid unnecessary overspending .

Practical Tips

o For short intra-building links, SR modules on MMF are usually sufficient.

o For campus or inter-building links, LR modules on SMF are recommended.

o For regional or long-haul connections, ER or ZR modules on SMF are necessary.

o Always verify the fiber type, connector, and device compatibility before purchase to prevent link failures .

By carefully evaluating link distance, fiber type, module type, wavelength, and device compatibility, you can

select the optimal optical module distance for reliable and cost-effective network performance.

Page 1/3



How to select the distance for optical
modules

Optical modules are electronic devices used in communication systems to transmit optical signals. These

modules

How do you choose between single mode and multimode fiber? Compare their differences in core size, light

source,

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

After confirming compatibility, speed, fiber type, and wavelength, the next critical factor in SFP module

selection is

Standards-informed guidance on selecting data center optics by distance and fiber type, with practical advice

for 400G and 800G AI

Learn how to choose the right SFP module for your network and avoid common compatibility mistakes. This

practical

In this guide, we will break down what SFP distance really means, how it is determined, why real-world

performance

Optical distance sensors A range of approaches exist to directly measure distance as the length of the reflected

optical path from

Confused by SFP vs SFP+? Read the definitive 2026 guide on SFP modules. We explain Single Mode vs

Multimode, DDM

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

optical

Discover everything you need to know about SFP optical transceiver modules for long-distance fiber

transmission.

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

communications applications. Optical

These platforms support multiple interface types and technologies such as Ethernet, ATM, and SONET.

Depending on the

Fiber optic transmission distance varies based on fiber type, environmental conditions, and equipment

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

technologies.

Optical modules can be classified by data rate, form factor, transmission distance, and fiber type. Proper

selection
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