How many meters can an SM optical
module transmit data

Article Overview

Single-mode (SM) optical modules can typically transmit data up to 100 kilometers
(100,000 meters), with specialized modules reaching up to 160 kilometers under
optimal conditions.

Typical Transmission Distances

» Standard SM modules: For 1310nm wavelength, single-mode modules can transmit
up to 40 km, while 1550nm modules can reach 80 km to 160 km depending on
module type and fiber quality .

* High-performance or long-haul modules: Some 1550nm transceivers, such as "ZX"
or long-haul versions, can achieve up to 160 km on high-quality single-mode fiber .

* Ethernet benchmarks: 10GBASE-ER modules typically support 40 km, and 10GBASE-
ZR modules can reach 80 km on engineered fiber .

Factors Affecting Transmission Distance

* Fiber Attenuation: Single-mode fiber exhibits very low loss (~0.2-0.4 dB/km at
1550nm), allowing long-distance transmission .

* Transmit Power & Receiver Sensitivity: Higher output power and sensitive receivers
extend reach.

* Fiber Quality & Splicing: Connectors, splices, and bends introduce loss, reducing
practical distance.

« Amplification & Multiplexing: Use of EDFAs or DWDM systems,
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Article Content
Jul 11, 2026
Fiber Type vs. Speed and Distance

However, choosing the right fiber optic cable for your specific needs can be
challenging, especially when comparing fiber type vs.

Jan 17, 2026
Fiber Optic Cable Types - Multimode and Single Mode

Fiber Optic connectors and cables are present in nearly every communications
project that we might sell into, be it a DAS installation

Jan 18, 2026
Fiber Optic Cable Range: Comprehensive Guide

Are you planning a fiber optic installation and need to know maximum transmission
distances? Understanding the

Sep 16, 2025
Single-mode optical fiber

In fiber-optic communication, a single-mode optical fiber, also known as fundamental-
or mono-mode, is an optical fiber designed

Aug 11, 2025
What is the maximum distance of single mode fiber(]

However, in general, single mode fiber is capable of transmitting data over much
longer distances than multi-mode

Sep 15, 2025
Basics of Fiber Optics

Fiber optics provides many advantages over copper conductors including higher
bandwidth, transmission of signals over longer

Jul 10, 2026
The FOA Reference For Fiber Optics

Fiber Optic Power Meters Fiber optic power meters measure the average optical
power out of an optical

Jan 02, 2026
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SFP Distance Explained: Real-World Range, Limits, and Optics

SFP distance refers to the maximum effective range over which an SFP optical
module can transmit data while

Jul 01, 2026
Fiber Optic Transmission Distance: Single Mode vs. Multimode Guide

Learn how fiber optic transmission distance varies between single mode vs.
multimode fiber. Discover key factors

Jun 24, 2026
SM Fiber Cable: Advanced Optical Technology for High-Speed, Long ...

Single-mode (SM) fiber cable represents a groundbreaking advancement in optical
communication technology, designed to transmit

Nov 06, 2025
How Far Can Fiber Optic Cable Be Run? Distance Limits Explained

Single-mode fiber (SMF) supports distances up to 40-100+ kilometers for standard
applications, while multimode fiber

May 19, 2026
Fiber Optic Cable Distance: A Comprehensive Guide

In this blog, I will discuss the fiber optic cable distance, the effect factors, how to
choose the right fiber optic cables,

Feb 13, 2026
Fiber Optic Cable Types Explained

Our comprehensive guide to types of fiber optic cables. Learn all about the
differences between single mode and multimode cables,

May 23, 2026
Singlemode Fiber vs. Multimode Fiber - What is the

Difference Between Single Mode Fiber and Multimode Fiber Optical Cable Data
Transmission: Singlemode

Nov 01, 2025
Fiber Optic Cable Distance: A Comprehensive Guide

Fiber optic cables are the backbone of modern communications, enabling high-speed
data transfer over vast
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Aug 22, 2025
Fibre Optic Distance Limits Explained - OM3, OM4 & 0S2

In simple terms, how far can a fibre cable transmit a signal before it begins to
degrade? The answer depends on several interrelated

Jul 11, 2026
What is the maximum distance for SM fiber(]

The maximum distance for single-mode (SM) fiber can vary depending on the specific
type of fiber and the

Mar 10, 2026
Everything You Need to Know About Optical Modules

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

Jul 02, 2026
Single-Mode Fiber and Multiple-Mode Fiber

Mode indicates the transmission path of optical signals that enter a fiber at a certain
angular velocity. A fiber supports as many

Jan 18, 2026
Single-Mode and Multimode Fiber

Single Mode (SM) and Multimode (MM) are the names given to two competing designs
of optical fiber based on how

Nov 25, 2025
Understanding Single-mode and Multi-mode SFP Optical Modules

A[JSFP single-mode optical modules and SFP multi-mode optical modules are
incompatible. If you mix SFP single-mode optical

Feb 01, 2026
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,

Jan 02, 2026

How to Estimate an Optical Module''s Transmission Distance | FiberMall
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Optical modules distinct from one another in their transmission distance, a feature
that should be taken into account in

Dec 19, 2025
Single Mode Fiber: Types and Applications

Single mode fiber (SMF) is a type of fiber optic cable that only allows one light mode
to transmit at a time. Generally,

Jul 08, 2026
SFP Optical Transceiver Modules for Long Distance: A Complete

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

Feb 23, 2026
How Far Can Fiber Optic Cable Transmit? Fiber Distance Guide

This guide explains how far fiber optic cables can transmit, compares single-mode
and multimode fiber distance

Jun 03, 2026
Explanation of Optical Module Parameters

Considering that some newcomers to optical modules may not understand the letters
on the optical module or the

Dec 30, 2025
Single Mode vs. Multimode Fiber: Understanding Optical Fiber Types ...

Understanding Single Mode and Multimode Fiber Optic Cables The fundamental
distinction between single mode (SM)

Oct 27, 2025
Single Mode vs. Multimode Fiber: Core Differences and Selection Guide

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

Apr 22, 2026
What Is the Maximum Distance for A Fiber Optic Cable?

Amplifiers/Repeaters: Using optical amplifiers (in single-mode fiber) or repeaters can
help maintain signal strength over long

Sep 05, 2025
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How Far Can 1550nm Transceivers Transmit Over Single-Mode Fiber?

For 1550 nm transceivers over single-mode fiber, typical reach spans from 80km to
120km, with specialized modules

Jan 18, 2026
Optical Module Performance: Key Power and Sensitivity Metrics

In modern optical communication systems, optical modules serve as the core
photoelectric conversion components
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