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Understanding Shield Coverage Percentages and Their Real-World Impact 

 

 

Introduction 

In modern electrical and electronic systems, the integrity of signal transmission is paramount. Whether 
in aerospace, defense, or high-performance industrial applications, electromagnetic interference (EMI) 
and radio-frequency interference (RFI) can compromise system performance, reduce reliability, and 
increase maintenance costs. Cable shielding serves as the primary defense against these disruptions, 
with shield coverage percentage being a vital specification in design and procurement. 

Shield coverage percentage refers to the proportion of a cable’s conductor or group of conductors 
enclosed by a conductive barrier, typically metallic foil, braid, or a combination thereof. While higher 
coverage generally implies better EMI suppression, the relationship between coverage percentage and 
real-world performance is nuanced. Factors such as shield material, construction type, termination 
quality, grounding, and transfer impedance significantly influence shielding effectiveness. Understanding 
these interdependencies is indispensable for engineers, procurement specialists, and system integrators 
seeking to optimize performance, minimize failures, and promote compliance with stringent military and 
aerospace standards. 

This whitepaper explores the technical foundations of shield coverage percentages, examines how 
coverage correlates with EMI performance in operational environments, and provides practical guidance 
for evaluating and selecting cables in high-reliability applications. 

Fundamentals of Cable Shielding 

Cable shielding primarily serves to: 

1. Block external electromagnetic fields from coupling into signal conductors (reducing 
susceptibility). 

2. Contain radiated emissions generated by high-speed signals or power lines, preventing 
interference with nearby electronics (limiting emission). 

 

 

http://www.sea-wire.com/
mailto:info@sea-wire.com


 

 

 

2                 www.sea-wire.com | SEA Wire and Cable, Inc. | info@sea-wire.com       

Shield Types and Constructions 

Shield effectiveness depends on both the type of shielding material and its construction. Principal shield 
types include: 

• Single Braid Shield: A single layer of woven conductive strands, usually tinned copper or 
aluminum. Provides moderate flexibility and low-frequency EMI suppression. Regular coverage 
ranges from 70–95%, with gaps between strands that may allow some high-frequency EMI 
penetration. 

• Double Braid Shield: Two layers of woven braid, often with strands in opposite directions. 
Increases mechanical strength, improves low-frequency EMI attenuation, and provides higher 
coverage (usually above 95%). Ideal for applications requiring extra shielding reliability or physical 
durability. 

• Foil + Braid (Combination Shield): A thin metallic foil covering nearly 100% of the conductor is 
overlaid with a braid. This hybrid construction combines high-frequency shielding of foil with 
mechanical resilience and low-frequency performance of the braid. Common in aerospace and 
military cables where EMI suppression across a broad frequency range is critical. 

Transfer Impedance 

Transfer impedance (ZT) is a fundamental performance metric that quantifies how effectively a shield 
prevents current from coupling from the shield to the conductor or vice versa. It is defined as the ratio of 
voltage induced on the conductor to the current flowing on the shield at a given frequency (expressed in 
ohms per meter). Lower transfer impedance indicates better shielding performance, particularly for high-
frequency signals. 

• Factors affecting ZT: Shield material, weave tightness, number of layers, foil adhesion, and 
termination quality. 

• Practical impact: Even a cable with high physical coverage can perform poorly at high 
frequencies if transfer impedance is high. For example, a loosely woven braid may have 95% 
coverage but allow significant EMI penetration at MHz–GHz frequencies. 
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Shield Coverage Percentages and Real-World Performance 

While higher shield coverage is generally advantageous, practical system performance depends on 
several factors beyond the raw percentage: 

1. Frequency of Interference: Foil shields excel at high-frequency EMI, while braids perform better 
at low frequencies due to multiple conductive paths. Combination shields provide broad-
spectrum protection. 

2. Termination Quality: Shielding is only effective when properly terminated. Poorly connected 
shields can increase transfer impedance and reduce overall EMI suppression. 

3. Grounding and Bonding: Shield effectiveness requires proper connection to system ground. 
Floating or improperly bonded shields can act as antennas, exacerbating interference. 

4. Mechanical Flexibility and Wear: Dynamic applications (aircraft harnesses, robotic systems) 
may stress braid shields, foil shields, or foil + braid constructions, degrading shielding 
performance over time. 

5. Environment: Temperature extremes, moisture, and chemical exposure can affect shield 
conductivity and integrity. 

Selection Guidelines for Shielded Cables 

For high-reliability applications, consider the following: 

• Application-Specific Requirements: Determine the frequency spectrum, EMI exposure, and 
applicable regulatory standards (e.g., MIL-STD-461 for emissions, MIL-STD-810 for environmental 
stress). 

• Construction Type: Select single braid, double braid, or foil + braid based on mechanical 
flexibility, frequency range, and required shield coverage. 

• Transfer Impedance Considerations: Evaluate ZT values, especially for high-frequency data or 
sensitive control circuits. Lower ZT values indicate more effective EMI suppression. 

• Coverage vs. Cost and Weight: Higher coverage may increase cable weight and cost, impacting 
system design and performance. 

• Testing and Verification: Standardized testing (HI-POT, impedance testing, EMI susceptibility 
tests) confirms shield performance meets operational requirements. 
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• Supplier Capability: Trusted suppliers provide AS9100-compliant products, rigorous testing, and 
inventory solutions tailored to aerospace and military applications, assuring consistent shield 
coverage and low transfer impedance. 

Real-World Impact 

The consequences of inadequate shielding coverage, poorly chosen construction, or high transfer 
impedance are tangible: 

• Signal Degradation: Noise, bit errors, and timing issues in high-speed data links. 

• System Malfunctions: EMI-induced unintended control signals, potentially leading to mission-
critical errors. 

• Maintenance Costs: Increased troubleshooting, cable replacements, and downtime. 

• Non-Compliance: Failure to meet EMI/EMC standards may delay certification or regulatory 
approval. 

Selecting cables with the right combination of shield coverage, construction type, and transfer 
impedance mitigates these risks, establishing high system performance under demanding operational 
conditions. 

Comparison Table of Common Shield Constructions 

Shield 
Type 

Typical 
Coverage 
(%) 

Frequency 
Performance 

Mechanical 
Characteristics 

Transfer 
Impedance (ZT) 

Typical Applications 

Single 
Braid 

70–95% 

Excellent at low 
frequencies; 
moderate high-
frequency 
suppression 

Flexible; moderate 
abrasion 
resistance; easier 
to handle 

Moderate; gaps 
between strands 
can allow EMI 
penetration 

Low-frequency power 
and control circuits; 
flexible harnesses 

Double 
Braid 

95–98% 

Good low-
frequency 
suppression; 
improved high-

High mechanical 
strength; abrasion 
resistance; reduced 
flex fatigue 

Lower than single 
braid; better EMI 
suppression 

Aerospace/military 
power/control circuits; 
high-reliability signal 
paths 
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Shield 
Type 

Typical 
Coverage 
(%) 

Frequency 
Performance 

Mechanical 
Characteristics 

Transfer 
Impedance (ZT) 

Typical Applications 

frequency 
performance over 
single braid 

across broader 
frequencies 

Foil + 
Braid 

95–100% 

Excellent across 
broad frequency 
spectrum; high-
frequency EMI 
suppression 

Moderate flexibility; 
foil adds fragility, 
braid adds 
resilience 

Lowest ZT; 
superior shielding 
effectiveness at 
high frequencies 

High-speed data, 
avionics, sensitive 
sensors, EMI-critical 
systems 

 

Conclusion 

Shield coverage percentage is a vital metric in cable design, but effective EMI suppression requires 
consideration of shield type (single braid, double braid, foil + braid), transfer impedance, termination 
quality, grounding, and environmental factors. Engineers must balance electrical performance, 
mechanical durability, cost, and weight when selecting shielded cables. 

In aerospace, defense, and other high-reliability sectors, choosing cables with verified shield coverage, 
low transfer impedance, and proven construction guarantees mission success, system resilience, and 
regulatory compliance. By integrating technical insight with practical application, organizations can 
achieve electromagnetic integrity and operational efficiency, safeguarding both equipment and critical 
missions in the field. 

Notes  

Shield Coverage (%): Represents the proportion of conductor surface enclosed by the shield. Higher 
percentages do not always directly translate to better EMI suppression unless transfer impedance is low. 

1. Frequency Performance: Low-frequency EMI is typically better handled by braid shields; high-
frequency EMI is mitigated effectively by foil or combination shields. 

2. Transfer Impedance (ZT): Lower ZT values indicate better shield effectiveness. Foil + braid 
constructions typically have the lowest ZT. 
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3. Mechanical Characteristics: Consider application environment (vibration, flexing, abrasion). 
Braid layers improve mechanical robustness, while foil adds coverage but is less flexible. 

4. Applications: Helps procurement and engineering teams select appropriate cable types based on 
operational needs. 
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