
Characteristics of Several Types of
Single-Mode Fiber

Article Overview

Single-mode fiber types include OS1, OS2, and ITU-T standards such as G.652, G.651, and G.636, each

designed for specific distances, environments, and performance requirements.

OS1 and OS2 Fibers

OS1 and OS2 are the primary single-mode fiber classifications used in modern networks. OS1 fibers are

tight-buffered and optimized for indoor applications, such as campus networks and building backbones,

supporting distances up to 2-10 km depending on the wavelength and data rate . OS2 fibers use loose-tube

construction, suitable for outdoor and long-haul deployments, with distances reaching up to 200 km when

combined with optical amplifiers. OS2 is the current standard for FTTH, telecom, and inter-building data

center links .

ITU-T Standard Fibers

Single-mode fibers are also categorized by ITU-T standards, which define their optical properties:

o G.652 (Standard Single-Mode Fiber, SSMF): The most widely used type, particularly G.652.D, supports

both 1310 nm (short-haul) and 1550 nm (long-haul) wavelengths. It features a mode field diameter of ~9.2 um

and zero dispersion at 1310 nm, making it versatile for telecom, FTTH, and data center interconnects .

o G.651 (Dispersion-Shifted Fiber): Designed to shift the zero-dispersion wavelength, minimizing signal loss

and dispersion over long distances. It is suitable for high-speed, long-distance transmission where controlling

chromatic dispersion is critical .

o G.636 (Enhanced Single-Mode Fiber): Engineered with tighter tolerances and smaller core diameters, this

fiber maintains signal quality over extreme distances and challenging environments. It is ideal for long-haul

telecom networks and systems requiring high data throughput with minimal dispersion .

Key Characteristics

o Core diameter: Typically 8-10 um, allowing only a single light mode to propagate, reducing modal

dispersion and enabling long-distance transmission .

o Wavelengths: Commonly 1310 nm and 1550 nm, optimized for low attenuation and high-speed data

transfer.

o Applications: OS1 for indoor networks, OS2 for outdoor and long-haul links, G.652 for general-purpose

telecom and FTTH, G.651 for dispersion-sensitive long-haul, and G.636 for enhanced performance in extreme

conditions .
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Summary

Choosing the right single-mode fiber depends on distance, environment, and network requirements. OS1 is

suited for indoor, short-to-medium distances, OS2 for outdoor and long-haul, while ITU-T fibers like G.652,

G.651, and G.636 provide specialized performance for dispersion management, long-distance transmission,

and high-speed applications. Proper selection ensures minimal signal loss, high bandwidth, and reliable

network performance.

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

Generally,

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

fiber optic systems

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

Single mode fiber explained: find out how it works, why it''s ideal for high-speed connections, and what sets it

apart from other fiber

The International Telecommunication Union (ITU) has developed a set of standards for optical fibers called

the G

In fibers with very small cores and carefully chosen refractive-index contrast, only a single spatial mode can

exist,

Learn about the main single mode fiber types including G.652D, G.655, G.656, and G.657.

In this comprehensive guide, we will explore the principles, characteristics, and applications of single mode

fiber, as

Recently posted - Search Recommendations G.652 : Characteristics of a single-mode optical fibre and cable

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

source,

Explore fiber optic cable types, features, and applications. Omnitron Systems explains single-mode, multi

Core Types of Optical Fiber You''ll find two core types of optical fiber: single-mode and multimode. Each
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type serves

ITU Standards for Single-mode Fibers: To facilitate fiber optic communications, the International

Telecommunications

This post will illustrate everything important about single mode fibers, including its definition, fiber types,

advantages

Optical fiber can be classified in various ways based on characteristics such as mode of light, refractive index,

and

Single mode fibers, which are capable of maintaining a linear polarization input to the fiber, are known as

polarization preserving
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