
XG 10 G Shielded Cabling

The Best Twisted Pair Option for 10GbE
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Cabling Options for 10GbE

• Fiber

– Highest performance

– Best future-proofing

– Comparable cost to copper

– Density – small cable diameters, small 

connectors

– Ease of installation – NE/NP connectors

– Cost of electronics – no migration path with 

existing electronics

• This typically steers the decision in the 

direction of copper…
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Cabling Options for 10GbE

• Copper

– Familiarity

– Provides necessary performance

– PoE and PoE Plus

– Migration path with existing electronics

• Leads to Unshielded vs. Shielded…
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Advantages of a Shielded 10 GbE
Solution

• Equitable cost (compared to 6A UTP), both for materials and for labor 

& installation

• Significantly greater Shannon Capacity than Category 6A UTP

• Alien Crosstalk prevented by shield, not by space

– Eliminates effects of AXT

• Great fit for “secure” applications

• Application-friendly in all environments

– EMI & RFI resistant in noisy environments

• Fewer spurious spikes and system interruptions

• Noise reduction from non-cable sources

• Shielded has been commercially available for years
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What is Shielded Cable?

• Cable constructions and designations

• U – Unshielded, F – Foil Shield, S – Braided Shield

• First letter designation indicates type of outer shield

• Second letter designation indicates type of shield on

each pair

SF/UTPS-FTP

S/FTPS-STP

F/UTPFTP

U/UTPUTP

New DesignationsOld Designations
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Price Comparisons

Cat 6A F/UTP 100%
Manufacturer A - 6A UTP 99%
Manufacturer B - 6A UTP 104%
Manufacturer C - 6A UTP 98%
Manufacturer D - 6A UTP 109%
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Shannon Capacity Comparison
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Performance

• Shielded cabling systems have always provided much higher 

electrical performance than UTP systems – there has just never been 

an application to take advantage of this increased performance…

…until now
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10GBASE-T Technology
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Alien Crosstalk (AXT)

• AXT is the undesired coupling of signals between adjacent cables

• AXT is a new parameter to consider, yet it is the most critical 

parameter for 10G

• AXT cannot be cancelled by Digital Signal Processing (DSP) 

technology

• AXT can ONLY be prevented or mitigated by a shield, space, or glass 
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Industry comments about Alien Crosstalk

• This noise source from adjacent cables, however, cannot be cancelled 

effectively by Digital Signal Processing. The solution is to provide 

increased isolation of cables from one another, either by increased 

separation, use of shielding, or improved cable constructions that 

reduce ANEXT.

• The IEEE has determined that alien crosstalk is the main electrical 

parameter limiting the performance of the structured cabling system, when

applied to 10 Gigabit transmission lines.

• Presentations given in the 10GBASE-T task force have identified alien 

crosstalk to be the most dominant noise source. Unlike other noise 

impairments, alien crosstalk is very difficult to mitigate using advanced digital 

signal processing (DSP) algorithms due to its random statistical nature.
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U/UTP

F/UTP

Limit

Failures

ANEXT Comparisons



AMP NETCONNECT / page 13 /

AXT Considerations for UTP and STP

• Shielded cables provide CONSIDERABLE headroom for AXT!

– Current pair-to-pair performance parameters will be more stringent as we 

move toward 500 MHz

– However, AXT performance will be the main consideration!

• Unshielded cables will be marginal at best…

– Space is the only way to mitigate the effects of AXT

• Addendum 11 allows for cables up to .354” OD (instead of .250”)

• Larger cables provide better AXT performance, but take up more space

• Unshielded Cat 6A cables running 10G shouldn’t be mixed in a pathway with 

other cable types (ie – Cat 6 or Cat 5e)

– Not specifically addressed by the standards, but still very much a concern 

for unshielded cables

– Not an issue for shielded cables
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IEEE 802.3an – Cabling Types
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The Space of a Shielded Solution

• Port density equivalent to current Cat 6

• Shielded cables have smaller OD than Augmented Category 6 cables

• UTP ANEXT reduction through spacing…

– Make the cable jacket thicker or use two cable jackets

• More expensive and stiffer cable

• Loss of density in conduits, cable trays, cable management, fire

stopping

• While the world is adopting smaller and higher-density solutions, 

Augmented Category 6 is becoming larger and less dense (~26% 

delta)

– Remember: Real Estate costs money!
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Size Comparisons

• Single cable comparison
• We work in a world of cable BUNDLES!

Cat 5e UTP Cat 6 UTP Cat 6A F/UTP Cat 6A UTP
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Size Matters…

• How does cable size really affect your pathway costs?

– Conduit fill – based on 40% fill ratio

– 40% more cables in a conduit

– Apply to all pathways – cable management, cable trays, raceway, 

etc.

Conduit F/UTP 6A UTP
Size 7.6mm (.300" ) 9.0 mm (0.354")

2 18 13
3 40 29
4 71 51



AMP NETCONNECT / page 18 /

Installing a Shielded Solution

• Shielded cable termination time is perceived to be longer than UTP 

equivalents (e.g. Cat 6). THIS IS SIMPLY NOT TRUE!!

– New tooling options and connector technologies are available to 

dramatically simplify terminations and decrease termination times

• Just like NE/NP fiber connectors, the new termination technology

dramatically reduces the cost of shielded cabling systems

• A ninety-second shielded jack!!  AMP NETCONNECT is the only 

company that has simplified shielded connections to this extent
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Installation of the AMP-TWIST® Jack 
in 90 seconds or less!!

Press the clamp and insert cable 
through hole

Lace the wires into the slots 
according to wiring pattern

Locate the rear housing into the 
front housing

2 4

Place the jack into the tool and 
squeeze the handle all the way down.  
Finished!!

1 3
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Installing a Shielded Solution

• The smaller diameter of shielded cables make them easier to 

pull/install than the 6A UTP cables

– Bend radius concerns – the smaller the cable, the less space 

required to “turn” it

• Field testing of alien crosstalk on shielded cabling systems not

required

– Much different story for unshielded
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Field Testing of Alien Crosstalk on UTP

• Not required, but suggested

• Time consuming, sample-based testing
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Grounding and Bonding

• Grounding and bonding needs to be done properly for BOTH 

SHIELDED AND UNSHIELDED systems, but is easily and routinely 

accomplished!

– Same procedures need to be followed on unshielded installations as 

well as fiber!

• Definitions

– Grounding - Establishing a conducting connection between an 

electrical circuit or equipment and the earth. (Electrical Contractor)

– Bonding: The permanent joining of metallic parts to form an 

electrically conductive path that will ensure electrical continuity. 

(Telecommunications Contractor)
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Grounding and Bonding

• Grounding systems should be common and have one grounding 

electrode to ensure zero potential

• Racks and cabinets should be bonded

• Permanent link should be bonded at one end – the closet end

– Best bond is to the structural steel

• Shielded cable assemblies effectively bond at both ends

– Maintains effectiveness of shield performance

– Ensuring no leakage from end to end
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What ground loop?

• For years, network switches 

have been tied into two bonding 

points without any negative 

effects

• A common grounding electrode 

eliminates potential for ground 

loops

• Multiple bonding points have not 

caused an issue for network 

switches, multiple bonding points 

will not cause any issues for the 

cabling system



AMP NETCONNECT / page 26 /

Methods for Bonding Patch Panels

• Star washers

– Pierce paint on panels to provide 

a bond from panel to rack with 

the mounting screws (shown at 

right)

– Alternatively, place star washer 

between the panel and the rack

• Grounding lugs

– Attach to panels and daisy chain 

panels together and attach to 

ground
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Shielded Cabling for 10GbE

• Offers the necessary performance for 10 Gig and more

• ANEXT margin of 20 dB and higher

• Ability to use existing electronics

• Shield significantly reduces the effects of any RFI/EMI including 

ANEXT and background noise

• Takes up less space

• Very cost competitive

• Installer friendly

• AMP NETCONNECT offers a cost competitive, high performance, 

easy-to-install shielded system
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Cat 6A – Don’t just take our word for it…

• The AMP NETCONNECT XG Category 6A F/UTP System

– Standards Compliant Channel to ANSI/EIA/TIA-568-B.2-10

– Standards Compliant to IEEE 802.3an (10GBASE-T)

– 3rd Party Verified After Ratification

• Date: June 10, 2008
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