
Principle of Metal Shielding in Optical
Cables

Article Overview

Metal shielding in optical cables protects the signal from electromagnetic interference (EMI) and ensures

signal integrity by providing a conductive barrier around the cable.

Purpose of Metal Shielding

Metal shielding in optical cables serves to prevent external electromagnetic fields from interfering with the

optical signal and to reduce crosstalk between adjacent cables. While optical fibers themselves are immune to

EMI, hybrid cables that include electrical conductors or are installed near high-power electrical systems

benefit from metallic shields to maintain overall system performance and EMC compliance .

Types of Metal Shields

o Foil Shields: Thin aluminum or aluminum-Mylar layers provide 100% coverage, effectively blocking

high-frequency interference. They are lightweight and ideal for high-frequency RFI but are mechanically

fragile and require a drain wire for grounding .

o Braided Shields: Woven copper or tinned copper strands offer mechanical strength and excellent

low-frequency EMI protection. Coverage typically ranges from 40% to 95%, depending on braid density.

Braided shields are durable, flexible, and suitable for cables in motion or high-vibration environments .

o Hybrid Shields: Combining foil and braid layers provides broadband protection, covering both high- and

low-frequency interference. This configuration is common in industrial, medical, and military applications

where EMI is severe .

o Mu-Metal Shields: Specialized for low-frequency magnetic fields (

A shielded cable is a cable whose conductors are enclosed in a conductive layer --

When proximity is unavoidable, high-permeability materials like mu-metal can redirect and absorb

How Cable Shielding Works Shielding encloses conductors in conductive layers that function as a Faraday

cage,

A1: Cable shielding types include foil for 100 percent high-frequency coverage, braid for low-frequency

effectiveness

Table 1: Areas of Noise Level in Industry In an unshielded cable, the conductor is encased
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The design of cables to provide effective shielding over a broad frequency spectrum is complex, and cables

must be tailored to

Shielded cable is, simply, a cable with a conductive shield that protects against

Spiral shielding: Spiral shielding uses helically-wrapped metal strands to cover the cable''s

Chapter 1 Principles of Transmission Chapter 1 provides the main concepts related to signal transmission

through metallic and

An unshielded cable for industrial applications typically is used in a controlled environment-- inside a metal

cabinet or a conduit,

Cable shielding involves conductive layers wrapped around signal conductors to block external

electromagnetic fields

The shielding principle of Shielded cabling is diferent from the twisted pair balance ofset principle, shielded

cables are divided in four

In this blog post, you''ll discover why a cable needs a shield and what appropriate shielding looks like for

cables in

In principle, any electrical cable can cause or suffer electronic magnetic interference due to the coupling

effect. To ensure its

Recently shielding has become just as critical as any other design element. The growing complexity of today''s

communications and

Not all screened cables are equal. Webro explains the difference between foil and braid
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