
Itu-tg 652 single-mode fiber

Article Overview

ITU-T G.652 defines single-mode optical fiber optimized for 1310 nm with zero-dispersion wavelength,

suitable for both 1310 nm and 1550 nm transmission.

Overview

ITU-T G.652 fiber is a dispersion-unshifted single-mode fiber originally optimized for the 1310 nm

wavelength region, but it can also operate in the 1550 nm region. It supports both analogue and digital

transmission and is widely used in telecommunications networks, including long-haul and metro applications

(ITU-T G.652, 2024) .

Key Fiber Attributes

o Mode Field Diameter (MFD): Defines the effective core size for light propagation; tolerance at 1310 nm is

specified to ensure consistent coupling and low splice loss.

o Cladding Diameter: Standardized at 125 um to maintain compatibility with connectors and splicing

equipment.

o Core Concentricity Error: Limits the offset between core and cladding centers to reduce splice and connector

losses.

o Cladding Non-Circularity: Ensures the cladding remains nearly circular to maintain uniform optical

properties.

o Cut-off Wavelength: Defines the wavelength below which higher-order modes may propagate; ensures

single-mode operation.

o Macrobending Loss: Specifies attenuation due to fiber bending, with tests using a 30 mm mandrel radius for

G.652.C and G.652.D fibers.

o Chromatic Dispersion: Zero-dispersion wavelength around 1310 nm; longitudinal uniformity and statistical

boundaries are defined for system design.

o Material Properties and Refractive Index Profile: Ensures low attenuation and predictable dispersion

characteristics.

o Polarization Mode Dispersion (PMD): Limits differential group delay to maintain high-speed transmission

performance.

Cable and Link Attributes

o Attenuation Coefficient: Defines the fiber's optical loss per kilometer, with reduced water peak categories

(G.652.C and G.652.D) allowing broader wavelength operation (1270-1625 nm).

o Differential Group Delay (DGD): Specifies PMD for cabled fiber, critical for high-speed systems.

o Non-linear Coefficient: Important for system design in dense wavelength-division multiplexing (DWDM)
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applications.

o Link Design Considerations: ITU-T provides statistical and worst-case methodologies for concatenated

cable links, including attenuation, chromatic dispersion, and PMD estimation (Appendix I, ITU-T G.652,

2024).

Fiber Categories

o G.652.A/B: Original fibers with standard attenuation and dispersion characteristics.

o G.652.C/D: Reduced water peak fibers, allowing operation across a wider wavelength range (1270-1625 nm)

and improved macrobending performance.

Applications

G.652 fibers are suitable for:

o Long-haul and metro optical networks

o Analog and digital transmission systems

o Dense wavelength-division multiplexing (DWDM) with dispersion management

o Systems requiring low PMD and low macrobending loss

Summary

ITU-T G.652 single-mode fiber provides a standardized, high-performance optical medium with well-defined

geometrical, optical, and mechanical properties. Its zero-dispersion wavelength around 1310 nm, compatibility

with 1550 nm, and reduced water peak variants make it versatile for modern telecommunication networks,

supporting both legacy and high-speed optical systems (ITU-T G.652, 2024) .

ITU G.652 is the first single-mode fiber standard specified by the ITU-T. It includes four

APPLICABLE STANDARDS IEC / EN 60793-2-50 type B-652.D ITU-T Recommendation G.652.D

ITU-T G.652 -- Standard Single-Mode Fiber (SMF) ITU-T G.652 is the global baseline

Recommendation ITU-T G.652 outlines the characteristics of single-mode optical fibre and cable, focusing on

geometrical,

ITU-T defines seven types of communication optical fibers: G.651 to G.657. G.651 is a multi-mode optical

fiber, and G.652 to G.657
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This document is Recommendation ITU-T G.652 which describes the characteristics of a single-mode optical

fiber and cable. It has

This ultra-low-loss single-mode fiber with advanced bend capability for long haul terrestrial applications

utilized in optical fiber cable

ITU-T G.65x series is a commonly known single mode fiber standard category, which can be further divided

into

This document outlines the specifications for ITU-T G.657 optical fibers, which are designed for improved

bending loss performance

This document outlines the specifications for a single-mode optical fiber and cable designed for use around

This document describes the characteristics and specifications of single-mode optical fiber and cable used for

telecommunications. It

Summary Recommendation ITU-T G.652 describes the geometrical, mechanical and transmission attributes of

a single-mode optical

This Recommendation describes a single-mode optical fibre and cable which has zero-dispersion wavelength

around

Recommendation G.652 (08/24) Approved in 2024-08-29 Status : In force (prepublished)

Characteristics of a single-mode optical fibre and cable Recommendation ITU-T G.652 describes the

geometrical, mechanical and

ITU-T G.652 Recommendation details single-mode optical fiber and cable characteristics, including
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