
How to classify optical cables as
single-mode and multi-mode

Article Overview

Optical cables are classified into single-mode and multimode fibers, distinguished by core size, light

propagation, transmission distance, and typical applications.

Single-Mode Fiber (SMF)

Single-mode fiber has a small core diameter of about 8-10 microns, allowing only a single light mode to

propagate. This design minimizes signal dispersion, enabling data transmission over long distances with high

bandwidth and minimal signal loss. Single-mode fibers are commonly used in telecommunications, long-haul

networks, and large data centers. They operate at wavelengths around 1310 nm and 1550 nm, with OS1 and

OS2 types supporting distances from 10 km up to 40 km at speeds up to 10 Gbps . Single-mode cables are

typically yellow in industry color coding .

Multimode Fiber (MMF)

Multimode fiber has a larger core diameter, usually 50 or 62.5 microns, which allows multiple light modes to

travel simultaneously. This makes multimode fiber suitable for shorter distances, such as local area networks

(LANs) and intra-data-center links, where cost efficiency is important. Due to modal dispersion, multimode

fibers have a shorter maximum transmission distance compared to single-mode fibers. They are compatible

with LED or VCSEL light sources and are color-coded as orange, aqua, or lime green, depending on the OM

(Optical Multimode) grade, such as OM1, OM3, OM4, or OM5 . Multimode fibers are ideal for high-capacity,

short-range communication.

Key Differences

FeatureSingle-Mode FiberMultimode FiberCore Diameter8-10 um50-62.5 umLight

ModesSingleMultipleTransmission DistanceLong (up to 40 km)Short (up to 550 m for OM4)BandwidthVery

highModerate to highCostHigherLowerTypical UseLong-haul telecom, backbone networksLANs, data

centers, short-range linksColor CodingYellowOrange, Aqua, Lime Green

Applications

o Single-mode fiber: Long-distance telecommunication, submarine cables, high-speed internet backbones, and

large-scale data centers .

o Multimode fiber: Enterprise networks, campus networks, data centers, and short-range high-speed

connections where cost is a factor . Understanding these differences is essential for network design, ensuring

the right fiber type is chosen based on distance, bandwidth requirements, and budget.
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There are two main types of fiber optic cables: single mode and multimode. Although they can do the same

job in

Learn more about Single Mode and Multimode Optical Fibers - their design, key differences, and intended

fiber optic systems

This article explains the differences between Multi-mode and Single-mode fibre and the maximum distance

you can expect for

Learn more about the differences between single-mode and multi-mode fiber optic cables and which is best for

your application!

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

Generally,

Learn all about the differences between single mode and multimode cables, as well as the various fiber

wavelengths and standard

Explore optical fiber types and fiber optic cable guides. Learn how optical fiber helps transmit data and choose

the

Understanding the differences between single-mode, multimode, and specialty optical fibers, along with their

Single mode fiber (SMF) and multimode fiber (MMF) optic cables are now widely used in diverse

applications, but when

Compare Single Mode vs Multimode fiber optic cables. Expert analysis on distance, bandwidth, 800G

compatibility, and TCO for

Single-mode and Multimode fibre optic cables are crucial components in various applications, yet

distinguishing

The primary distinction between single mode and multi-mode fiber optic cable is the fiber core diameter,

wavelength &amp;

Discover fiber optic cable types, including single-mode (OS1, OS2) and multimode (OM1, OM2, OM3, OM4,

OM5),
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Modes of Propagation: The modes of propagation are classical waveforms of light that travel via different

paths within

WHAT IS THE DIFFERENCE BETWEEN SINGLE MODE AND MULTIMODE FIBER? Singlemode fiber

A: Single mode and multimode fiber optic cables are two different types of optical fibers
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