
Empower Your 
Entire Enterprise 

with the 
Intelligent

Infrastructure
Solution.

High-Performance Copper 
Connectivity

High-Performance Fiber
Solutions

Powered Infrastructure

Data Center Infrastructure

Zone Cabling System

Telecommunications Room 
Infrastructure

Converged Workstation 
Outlet

Delivery Systems

Harsh Environments

The Hubbell Advantage.

Backed by a
Comprehensive Warranty 

Package.

Access our website at www.hubbell-premise.com
or contact our Inside Sales Group for more information at 1-800-626-0005 .

Application Guarantee
�X�� Guaranteed to meet IEEE 802.3an requirements 
 for 10GBASE-T operation.

�X�� Guaranteed to support any IEEE standardized 
 applications specified to operate over 
 Category 5, 5e, 6 or 6a cabling.

System Performance Guarantee
�X�� Guaranteed to meet ANEXT performance requirements as specified in 
 TIA-568-B.2-10.

�X��Guaranteed to meet PSANEXT requirement up to 500MHz.

�X��Guaranteed to meet ANEXT requirement in channel configurations from 1 to 100m.

�X��Guaranteed to support PoE and the emerging PoE+ standards.

�X�� Guaranteed backward compatible with 5, 5e, 6.

Full Line Catalog
Complete product selection 
catalog. Includes hundreds 
of new products, including 
10GbE connectivity, iFRAME 
server and column system, 
audio/video modules, and 
more.

10GbE Systems
NEXTSPEED® Ascent 
10GbE systems have been 
extensively tested to 
support existing PoE 
applications.

10GbE
Installation Guide
Hubbell!s Augmented Category 
6A UTP/FTP Installation Guide 
provides key guidelines essential 
for proper installation of new 
cabling required to support 
emerging applications such as 
10GBASE-T
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2QUICK ® Crimp-style Fiber Connectors
ST-style Connectors
Description Pack of 12

Multimode FCSTMQ12RA
Singlemode FCSTSQ12R

SC Connectors
Description Pack of 12

Multimode FCSCMQ12R
Singlemode FCSCSQ12R

OptiChannel! 10GbE Fiber Pigtails (3m long)

Description Catalog No.

SC 50/125, Multimode FPSCE3MM
LC 50/125, Multimode FPLCE3MM

OptiChannel! 10GbE Fiber Patch Cords

Description Catalog No.

SC to SC 50/125 DFPCSCSCEXMM
LC to LC 50/125 DFPCLCLCEXMM
LC to SC 50/125 DFPCLCSCEXMM
Replace #X! with standard lengths of 1, 2, 3, or 
5 meters.

2Click! Pre-polished Fiber Connectors
LC Connectors
Description Pack of 10

Multimode, 50�—m FCLC50GN10
ST Connectors
Description Pack of 10

Multimode, 50�—m FCST50GM10
SC Connectors
Description Pack of 10

Multimode, 50�—m FCSC50GM10

Plug and Play Cassettes

Description Catalog No.

SC Duplex OCSC50G
LC Duplex OSLC50G

On spool with pulling grip attached
to one end.

Length Catalog No.

 10 FPCMTP50G10
 25 FPCMTP50G25
 50 FPCMTP50G50
 100 FPCMTP50G100

MTP to MTP Cords, 12-Fiber, 50�—m Fiber Type

Description Adapters Catalog No.
SC Duplex, Beige 3 FSPSCDBE3
SC Duplex, Beige 6 FSPSCDBE6
SC Simplex, Blue 6 FSPSC6
SC Simplex, Blue 8 SPSC8
SC Duplex, Blue 3 FSPSCD3
SC Duplex, Blue 6 FSPSCD6
ST-style, Blue 6 FSPST6
ST-style, Blue 8 FSPST8
SC to ST-style, Blue 3 FSPSCST3
SC to ST-style, Blue 6 FSPSCST6
MT-RJ 6 FSPMTRJ6
MT-RJ 8 FSPMTRJ8
LC Quad 3 FSPLCQ3
LC Quad 6 FSPLCQ6
APC, SC Simplex, Green 6 FSPSCA6
APC, SC Simplex, Green 8 FSPSCA8

OptiChannel! Fiber Adapter Panels

Description* Catalog No.

SC Duplex FASCMPB6
SC Duplex, Snap Mount FASCEMPB6
SC Simplex, Snap Mount FASCSMPB12
SC to ST-style Duplex FASTSCMPB6
SC to ST-style Duplex, Snap FASTSCMPB6
SC to ST-style Simplex FASCSTSEMPB12
LC Duplex, Snap Mount FALCMPB6
LC Quad FAQLCMPB6
MT-RJ, Snap Mount FAMTRJMPB6
*All adapters are blue except for MT-RJ which is beige.

Fiber Adapters

10GbE Components

OptiChannel! Adhesive Fiber Connectors
ST-style Connectors
Description Pack of 12

Multimode FCSTM12R
Singlemode FCSTS12R

SC Connectors
Description Pack of 12

Multimode FCSCM12R
Singlemode FCSCS12R
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Achieving a 10GbE cost-effective solution is a challenge 
for the fiber industry, because expensive lasers are required 
to achieve maximum bandwidth. The introduction of the 
850nm VCSEL lasers, combined with laser-optimized 50�—m 
multimode fiber provides the most economical solution.  

To successfully achieve 10GbE over fiber, Hubbell has 
introduced a new comprehensive line of fiber products 
that incorporates laser-optimized 50mm multimode fibers 
in cassettes, pigtails, patch cords, and MTP cables. These 
products incorporate Hubbell!s modular designs for 
simplified and rapid field installation. 

Laser optimized 50 micron multimode fiber 
is tailored for use with 850nm VCSEL lasers 
to provide 10-Gigabit Ethernet operation 
up to 300 meters. Products incorporating 
this fiber allow backbone distances to be 
extended. HPW!s 10GbE fiber products are 
100% factory tested with this fiber.

In addition, connection losses become more 
significant over longer distances where loss 
budgets are tight. HPW!s fiber connectors 
are designed with premium quality zirconia 
ferrules to minimize mated pair connection 
losses without sacrificing installation speed 
and ease.�X ANSI/TIA/EIA-568-B.3-1.

�X ISO/IEC 11801, 2nd Edition.

�X AF-PHY-0110.0.

�X IEEE 802.3ae.

�X IEEE 802.3z

�X 2,000 MHz-Km effective mode
 bandwidth 50/125mm fiber in cassettes,
 pigtails and patch cords.

�Q 50 Micron, 10GbE compatibility.

�Q 10GbE 300 meter operation at 
 850nm.

�Q 10GBASE-SR/SW applications.

�Q Extended bandwidth/distance.

�Q Modular, flexible solutions.

�Q SC and LC adapters and connectors.

�Q Plug and play systems.

OptiChannel!  Solutions Incorporate Laser 
Optimized 50�—m/125 Multimode Fiber.

LED spot size: >100�—m, 62.5/125 fiber.
Laser spot size: ~30�—m, 50/125 fiber.

OPTICHANNEL!  10GbE Fiber System

Features

Standards/Verifications

Meeting the 10GbE Challenge

Connector Losses 2QUICK ® Connectors Extended Bandwidth
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NEXTSPEED® FTP Cable, Category 6/10GbE

The round construction with a .290 nominal O.D. provides an 
advantage over Category 6A UTP when retrofitting or pulling new 
runs. Features of our FTP cable allow increased pathway fill inside 
standard conduit, raceways and cable organizers.

1000" Length
Plenum  Riser
Catalog No.  Catalog No.

C6FTPSPX C6FTPSRX
X= Color  B=Blue, GY=Gray, 
W=White, Y=Yellow

NEXTSPEED® Shielded Patch Panels

The 1 rack unit 24-port high-density patch panel is constructed with 
14 AWG steel for rigidity. The built-in shelf provides cable man-
agement and strain relief. The UL rated grounding strap is already 
installed for ease of termination.

Ports Height Catalog No.
 24 1.75" (45) PSJ24

NEXTSPEED® Shielded Jacks, Category 6/10GbE

Designed to deliver reliability and consistency with its inversely 
oriented right-angled IDC contacts. This IDC formation allows each 
pair to be segregated suppressing pair-to-pair NEXT.  The unique 
tool-less termination cap allows the cable to be laced in without 
disruption of the pairs, maintaining the twist integrity of the cable.  

B-Wired A-Wired
Quantity Catalog No. Catalog No.
2 pack SJ62B SJ62A
24 pack SJ624B SJ624A

NEXTSPEED® Shielded Patch Cords, Category 6/10GbE

A cross pair separator in the patch cable and a plug that 
incorporates a two-piece conductor sled separates and staggers 
pairs for consistent contact-to-conductor alignmen, which optimizes 
performance, and controls NEXT. 100% performance tested at the 
factory. 

Description  Catalog No.

Patch Cord, B-Wired PS6XXXX

XX=Length:
'03'=03, '05'=05, '07'=07, '10'=10, 
'15'=15,  '20'=20, '25'=25.

XX=Color: 'B'=Blue, 'GY'=Gray.

Power-Sum ACR (PSACR)

PSACR

  WORST  TIA
 FREQ CASE AVERAGE SPEC

 1.0 78.6 83.4 68.1

100.0 35.8 37.3 16.3

250.0 15.5 18.9 -3.6

500.0 -11.1 -4.2 -26.1

PSNEXT

  WORST  TIA
 FREQ CASE AVERAGE SPEC

 1.0 80.2 83.5 70.3

100.0 50.0 53.1 37.1

250.0 42.7 45.2 30.2

500.0 31.0 34.3 23.2

Power-Sum Near-End Crosstalk (PSNEXT)

Return Loss

  WORST  TIA
 FREQ CASE AVERAGE SPEC

 1.0 31.5 33.9 19.0

100.0 25.9 31.2 12.0

250.0 17.0 25.7 8.0

500.0 11.2 17.7 6.0

Return Loss

Insertion Loss
Insertion Loss

  WORST  TIA
 FREQ CASE AVERAGE SPEC

1.0 1.5 1.6 2.2

100.0 15.8 16.2 20.8

250.0 25.8 26.8 33.7

500.0 38.2 40.4 49.3

System Components ETL 4-Connector Test Data
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The NEXTSPEED® Shielded 10GbE Solution is a tuned 
system of structured cabling components designed and 
center balanced to work together, delivering true standards 
compliant 10 Gigabit Ethernet/Category 6A channel 
transmission for the full 100 meters. NEXTSPEED® 
Shielded 10GbE system provides headroom beyond 
500MHz, and adds protection against ANEXT and EMI.

�X TIA/EIA-568-B.2. 
�X TIA/EIA-568-B.2-10 Draft Category 6A. 
�X IEEE 802.3af DTE Power over MDI  
 verified.
�X IEEE 802.3an 10GBASE-T Ethernet. 
�X UL Listed ISO/IEC 11801 (2nd edition)
 and EN50173.
�X IEC 60603-7-5 specifications for 
 Category 6 and Category 5e screened 
 connecting hardware.
�X SolarFlare.

�Q Full 100 meter Category 6A 10GbE 
 channel performance.

�Q 10GbE Application Assurance.

�Q Third party tested Category 6A   
 Channel Compliant.

�Q Maximum bandwidth beyond 500MHz.

�Q ANEXT component compliant.

�Q PoE and PoE+ ready.

Electromagnetic Interference (EMI) or 
Radio Frequency Interference (RFI) is 
unwanted signal (interference/noise) which 
is transmitted or emitted from an electrical 
device or transmission medium. This energy 
can be disruptive to another device if it 
couples into another device or transmission 
channel.  The coupling can be radiated, 
conducted or both.  EMI interrupts, limits, 
obstructs, or degrades the transmission 
performance.

Shielding is the most common and effective 
means of reducing EMI by creating a 
conductive barrier between the emitting and 
receiving devices or channels.  Shielding 
is typically applied to cables, isolating the 
internal wires from the environment around 
the cable, or is applied to enclosures 
separating electrical content from the 
outside environment.  The amount of 
reduction depends upon the material used, 
the method of connection of the shield (or 
screen) and the frequency.  Typical materials 
include sheet metal, metal mesh and 
aluminum foil.  

Shielded cable is protected by a wire 
mesh or foil surrounding an inner core. 
When properly grounded and bonded, the 
shielding impedes the escape of any signal 
from the core conductors, and prevents 
external signals from being introduced to 
the core.

The IEEE, ANSI/TIA/EIA and other 
standards groups determined the most 
important electrical parameter limiting 
the 10GbE performance of copper 
cabling systems is Alien Crosstalk.  
Alien Crosstalk (ANEXT) is noise from 
one channel coupling with adjacent 
channels.  ANEXT occurs throughout 
the channel: cable, patch cords, 
neighboring jacks and between patch 
panel ports. 

Unlike NEXT, ANEXT appears random in 
nature making it difficult to filter out.  In 
order to transmit 10GbE ANEXT needs 
to be suppressed. 

There are alternate  ways to do this 
over copper, use a UTP Category 
6A/10GbE third party verified system 
such as Hubbel!s NEXTSPEED® 
Ascent 10GbE system, or a shielded 
10GbE system. Utilizing a shielded 
10GbE system virtually eliminates 
external signals (ANEXT) from being 
introduced to the physical layer. When 
properly bonded and grounded, a 
shielded 10GbE system allows 10GbE 
transmission to run error free. 

Hubbell!s NEXTSPEED® Shielded 
10GbE system components: FTP cable, 
jacks, patch panels and patch cords are 
designed to suppress ANEXT, providing 
improved bandwidth, data throughput 
and overall network efficiency.

�O 10 Gigabit Ethernet.

�O Data centers.

�O Storage Area Networks (SAN)

�O Bandwidth intensive processing (i.e.
 medical imaging).

NEXTSPEED® Shielded System

Features

Standards/Verifications

Recommended Applications

What is EMI? The Impact of 
Alien Crosstalk
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Catalog No.  Catalog No.
Riser  Spool Plenum Spool

C6ASRX C6ASPX
X=Color , B=Blue, GY=Gray, 
W=White, Y=Yellow

NEXTSPEED® Ascent 10GbE/Category 6 UTP Cable

NEXTSPEED® Ascent 10GbE 4-pair UTP cable provides usable 
bandwidth beyond 625 MHz to run all of your bandwidth-intensive 
applications. 

Wiring Catalog No.

Universal HXJ6A XX
XX=Colo r:
BK=Black, B=Blue, 
GY=Gray, OW=Office White, 
OR=Orange, W=White

NEXTSPEED® Ascent 10GbE/Category 6 Jacks

State-of-the-art transmission performance, features the highest level 
of reliability, and is the industry!s fastest terminating jack.

 Ports Height Color* Catalog No.

 24 1.75#  (45) Black P6A24U
 48 3.50#  (89) Black P6A48U
 96 7.00# (178) Black P6A96U
* Add 'S' to catalog number for silver finish.

NEXTSPEED® Ascent 10GbE/Category 6 Patch Panels

Supplied with labeling for T568B wiring. The 8-port adapter!s fully 
enclosed shell protects the PCB from contaminants and errant ter-
minations, and also allows icons to be installed on each jack port 
for identification.

Description* Catalog No.

64-Pair Kit with legs* 6110FTK64WL
64-Pair Kit w/o legs* 6110FTK64NL
192-Pair Kit with legs* 6110FTK192WL
* 6-110, 4-pair connecting clips.

NEXTSPEED® Ascent 10GbE 6-110 Block Kit

The perfect high-performance consolidation point, 6-110 punch 
down blocks provide an ideal 10GbE solution.

Power-Sum Near-End Crosstalk (PSNEXT)
PSNEXT 

  WORST  TIA
 FREQ CASE AVERAGE SPEC

 1 87.2 88.1 70.3

 100 53.5 57.3 37.0

 250 42.3 45.0 30.2

 500 31.0 36.0 21.8

Insertion Loss
Intsertion Loss

  WORST  TIA
 FREQ CASE AVERAGE SPEC

 1 2.1 2.1 2.2

 100 19.5 19.1 21.0

 250 31.8 31.2 33.8

 500 47.4 46.6 49.3

Return Loss
Return Loss

  WORST  TIA
 FREQ CASE AVERAGE SPEC

 1 29.1 30.4 19.0

 100 29.6 34.9 12.0

 250 21.6 26.4 8.0 

 500 17.1 20.2 8.0

Power-Sum Alien Near-End Crosstalk (PSANEXT)

PSANEXT - 6-around-1 Power-Sum 
Alien NEXT.

  WORST  TIA
 FREQ CASE AVERAGE SPEC

 1 90.9 93.0 67.0

 100 66.4 71.4 60.0

 250 62.3 67.6 54.0

 500 57.6 60.6 49.5

Color  Catalog No.

Gray PC6AGYXX
XX  = Length:  '03 ' = 3', ' 05 ' = 5',
'07 ' = 7', 10 ' = 10', ' 15 ' = 15', 
'20 ' = 20'.

NEXTSPEED® Ascent 10GbE/Category 6 Patch Cords

Incorporated into the design, is a conductor sled to optimize 
performance, control NEXT, and separate pairs providing a 
consistent contact-to-conductor alignment during termination.

System Components ETL 4-Connector Test Data



Hubbell Premise Wiring ! 14 Lord"s Hill Road !  Stonington, CT 06378 ! Tel: (860) 535-8326 ! Fax: (860) 535-832810

The NEXTSPEED® Ascent 10GbE Enhanced Performance 
UTP cabling infrastructure system is designed specifically 
for 10GbE applications and provides a solid foundation for 
critical data intensive applications demanding performance 
for full 100 meter channel configurations. Additionally,  
NEXTSPEED® Ascent 10GbE has been extensively tested 
to support existing PoE applications, and exceeds proposed 
PoE+ power levels. 

Hubbell combines state of the art transmission performance 
circuit design with technician friendly installation and 
termination techniques, providing superior performance for 
current and future applications. 

�X ANSI/TIA/EIA-568-B.2-10.

�X IEEE 802.3af (PoE) and proposed 
 IEEE 802.3at (PoE+).

�X IEEE 802.3an 10GBASE-T.

�X Performance tested beyond 625MHz.

�X ISO/IEC 11801 (Second edition) 
 Class E compliant.

�X SolarFlare.

�Q�� 10GbE application assurance.

�Q�� Maximum bandwidth beyond 500MHz.

�Q�� 3rd party tested Category 6A Channel  
 Compliant.

�Q�� Traditional jack and panel termination.

�Q�� All channels meet ANEXT requirements
 as specified in TIA-568-B.2-10

�Q�� PoE and PoE+ ready.

�Q�� SolarFlare verified 10GbE 100m   
 transmission performance.

Hubbell, together with 
SolarFlare, performed worst 
case channel testing as defined 
by IEEE 802.3 and ANSI/TIA/
EIA 568B.2-10. These 
4-connector, 6-around-1 ANEXT 
bundles were set up and tested 
with SolarFlare!s 10Xpress$ 
10GASE-T PHYs configured in 
six disturber channels and one 
for the victim channel. 

All 10GbE cabling channels 
successfully passed the stringent 
requirements.

Hubbell!s NEXTSPEED® Ascent 10GbE 
system components, cable and connecting 
hardware - jacks, patch panels, and patch 
cords, are designed using advanced 
modeling and engineering techniques 
developed specifically to surpress ANEXT 
and provide the extended bandwith to 
support networks well into the future.

Many systems in the industry come with 
limitations on the shortest possible link 
configuration. A common question is &What 
is the minimun distance a cabling link can 
be, while effectively transmitting error free 
data.NEXTSPEED® Ascent 10GbE can 
support connections between 1 meter and 
100 meters apart based on practical real 
world channel configurations.
The &Short Link Phenomenon" in the 
traditional sense is not an issue due to 
superior design and enhanced NEXT and 

NEXTSPEED® Ascent 10GbE System

Features

Standards/Verifications

�O 10 Gigabit Ethernet.

�O Data centers.

�O Storage Area Networks (SAN)

�O Bandwidth intensive processing (i.e.  
 medical imaging).

Recommended Applications

10GbE Performance Verification - 
The "Short Link Phenomenon.

Return Loss performance. The restriction 
on length becomes dominated by Alien 
Crosstalk.  The main concern is when the 
channel/link configuration is different from 
the channel model assumption used in 
developing the standard limits.



www.hubbell-premise.com  Call 1-800-626-0005 9

Catalog No. 

PCX6** XX
** = Color: BK=Black, B=Blue, GY=Gray, 
Y=Yellow

XX  = Length:  '03' = 3', '06' = 6', '08' = 8',  
10' = 10', '12' = 12', ;16! = 16!, '20' = 20'.

NEXTSPEED® Category 6 Patch Cords

Features verified Category 6 performance and incorporates a unique 
termination process designed to control NEXT (near end cross talk), 
increase performance and reduce RL (return loss).

Description* Catalog No.

64-Pair Kit with legs* 6110FTK64WL
64-Pair Kit w/o legs* 6110FTK64NL
192-Pair Kit with legs* 6110FTK192WL
* 6-110, 4-pair connecting clips.

NEXTSPEED® 6-110 Block Kit

The perfect high-performance consolidation point, 6-110 punch down 
blocks provide an ideal 10GbE solution.

Return Loss
Return Loss  

  WORST  TIA
 FREQ CASE AVERAGE SPEC

 1.0 30.9 34.4 19.0

100.0 22.3 32.8 12.0

250.0 17.6 24.4 8.0

500.0 11.6 18.7 6.0

Power-Sum Near-End Crosstalk (PSNEXT)
PSNEXT

  WORST  TIA
 FREQ CASE AVERAGE SPEC

 1.0 84.5 87.2 70.3

100.0 49.3 53.6 37.1

250.0 41.5 45.8 30.2

500.0 28.5 33.1 23.2

 Ports Height Color* Catalog No.

 24 1.75#  (45) Black P6E24U
 48 3.50#  (89) Black P6E48U
 96 7.00# (178) Black P6E96U
* Add 'W' to catalog number for white finish.

NEXTSPEED® Category 6 Patch Panels

Patch panels are supplied with labeling for T568B wiring. The 8-port 
adapter!s fully enclosed shell protects the PCB from contaminants and 
errant terminations, and also allows icons to be installed on each jack port 
for identification.

Wiring Catalog No.

Universal HXJ6 XX
XX=Color :
BK=Black, B=Blue, EI=Electric Ivory, 
GY=Gray, GN=Green, OW=Office White, 
OR=Orange, R=Red, TI=Telco Ivory W=White, 
Y=Yellow

NEXTSPEED® Category 6 Jacks

The XJ6 jack supports data center 10GbE applications to 55 meters with 
usable bandwidth exceeding 500 MHz.

Catalog No.  Catalog No.
Riser  Spool Plenum Spool

C6ESRX C6ESPX
X=Color , B=Blue, GY=Gray, 
W=White, Y=Yellow

NEXTSPEED® Category 6E UTP Cable

NEXTSPEED® Category 6 cable provides considerable margin above all 
electrical transmission performance requirements specified in TIA/EIA-568-
B.2 and ISO/IEC 11801 (2nd edition) standards.

Power-Sum ACR (PSACR)

PSACR

  WORST  TIA
 FREQ CASE AVERAGE SPEC

1.0 83.7 85.2 68.1

100.0 33.6 35.8 15.9

250.0 14.0 18.2 -5.8

500.0 -15.5 -9.6 -33.0

Insertion Loss
Insertion Loss  

  WORST  TIA
 FREQ CASE AVERAGE SPEC

 1.0 1.7 1.7 2.2

100.0 17.9 18.4 20.8

250.0 30.0 30.6 33.7

500.0 45.4 46.2 49.3

System Components ETL 4-Connector Test Data
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The NEXTSPEED® Category 6 System supports 10GbE 
(55m). Hubbell Premise Wiring!s engineering expertise 
delivers excellence in structured cabling, providing the 
industry!s leading Category 6 solution. The NEXTSPEED® 

Category 6 System maximizes work force productivity and 
return on investment by delivering error-free transmissions. 

Installing a NEXTSPEED® Category 6 System creates a 
business advantage in productivity, revenue and delivers a 
competitive edge to your organization.

Features

�Q Guaranteed installed 4-connector
 channel PSACR performance   
 8dB above the Category 6 channel  
 requirements on all Category 6E   
 System registered  installations*.

�Q Minimum channel capacity of 10Gbps  
 maximizes dynamic performance for  
 real world applications.

�Q Maximum bandwidth allows for more
 than 4 connectors in a channel,
 exceeding all Category 6 channel
 requirements.

�V�� Network support for existing and
 emerging technology.

�V�� Clean, error-rree data transmission.

* NEAR and FAR-END designations selected arbitrarily to distinguish the two ends of a system.
** Tx: Transmitted,  Rx: Received
*** CRC:  Cyclic Redundancy Check 

BER Test Results for NEXTSPEED ® 6 Channel Active Testing

�X Provides noise reduction and
 immunity.

�X Return on investment.

�X Total cost of ownership.

�X��Unsurpassed signal to
 noise ratio.

�X��Greater network
 efficiency.

�X��High bandwidth
 capacity.

�X��Seamless network
 convergence.

�X��Future-proofing.

PSACR
* Today most  applications operate under the 100MHz ceiling; however, as technology continues to 
push the bandwidth  envelope, NEXTSPEED® 6 provides positive PSACR well beyond the Category 6 
requirements, providing support for emerging applications.

19dB above Cat 6 Channel Requirements @100MHz*

Cat 6 Limits

NEXTSPEED®
Category 6 System

NEXTSPEED®
Category 6 System PSACR

dB

NEXTSPEED® Category 6 System

�X All components verified Category 6 
 component compliant.

�X ETL verified Category 6.

�X ETL tested positive PSACR of 10dB 
 @ 250MHz with approved cable.

�X Laboratory tested to support proposed
 IEEE 802.3at PoE+ Power.

�X Third-Party Verified, error-free 
 Gigabit Ethernet performance to 
 IEEE 802.3 specifications.

Standards/Verifications

�O 10GBASE-T (55m).

�O 10/100/1000BASE-T.

�O 155/622 Mbps ATM.

�O Audio/Video to the desktop.

�O Converged network data:
- Data.

 - Voice.
 - Security.

Recommended Applications

The Significance of Bit Error Rate (BER)

 NEAR-END* FAR-END*

 Frame Size  64 1518 64 1518

 Tx Frames** 10,037,068,049 11,791,614,540 10,037,0 44,035 11,791,619,271

 Rx Frames** 10,037,044,035 11,791,619,271 10,037,068,049 11,791,614,540

 Rx Bytes 642,370,818,240 17,899,678,053,378 642,372,355,136 17,899,678,871,720

 CRC Errors*** 0 0 0 0

 Oversize 0 0 0 0

 Frag/Undersize 0 0 0 0

 BER (< 1*10-10) 0 0 0 0

The Significance of PSACR
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ACR (Attenuation to Crosstalk 
Ratio) 
The ratio obtained by subtracting 
insertion loss (dB) of a twisted pair from 
near end crosstalk (dB) at a specific 
frequency. ACR is similar to signal-to-
noise ratio (SNR).

AXT (Alien Crosstalk) 
Unwanted signal coupling from a 
disturbing pair of a 4-pair channel, 
permanent link, or component 
to a disturbed pair of another 
4-pair channel, permanent link, or 
component.

ANEXT (Alien Near End 
Crosstalk)  
Unwanted signal coupling from a 
disturbing pair of a 4-pair channel, 
permanent link, or component 
to a disturbed pair of another 
4-pair channel, permanent link, or 
component, measured at the near-end.

AFEXT (Alien Far End Crosstalk)
The unwanted signal coupling from 
a disturbing pair of a 4-pair channel, 
permanent link, or component 
to a disturbed pair of another 
4-pair channel, permanent link, or 
component, measured at the far-end.

Delay Skew  
The difference in propagation delay 
between any two twisted pairs within a 
cable.

ELTCTL 
(Equal Level Transverse 
Conversion Transfer Loss) 
A calculation, expressed in dB, of the 
difference between measured TCTL and 
the differential mode insertion loss of 
the disturbed pair.

Insertion Loss 
The dB signal loss measured through 
an interconnected cable link or channel 
between a transmitter and a receiver.

NEXT (Near End Crosstalk) 
The dB measure of unwanted signal 
coupling from a single pair, energized 
by a transmitter at the near end, into 
surrounding pairs, relative to transmitter 
output signal.

Propagation Delay 
The elapsed time it takes for a 
transmitted signal to travel down a 
conducting path of a specific length.

PSAACRF (Power Sum 
Attenuation to Alien Crosstalk 
Ratio Far-End)  
The difference in dB between the 
power sum alien far-end crosstalk 
from multiple disturbing pairs of one 
or more 4-pair channels, permanent 
links, or components, and the insertion 
loss of a disturbed pair in another 
4-pair channel, permanent link, or 
component.

PSACR (Power Sum Attenuation 
to Crosstalk Ratio) 
The ratio obtained by subtracting 
insertion loss (dB) of a twisted pair from 
power sum near end crosstalk (dB) at a 
specific frequency.

PSACRF  (Power Sum Attenuation 
to Crosstalk Ratio, Far End) 
The ratio obtained by subtracting 
insertion loss (dB) of a twisted pair from 
power sum near end crosstalk (dB) at a 
specific frequency.

Glossary of Terms

PSANEXT (Power Sum Alien 
Near-End Crosstalk) 
The power sum of the unwanted signal 
coupling from multiple disturbing 
pairs of one or more 4-pair channels, 
permanent links, or components 
to a disturbed pair of another 
4-pair channel, permanent link, or 
component, measured at the near-end.

PSNEXT (Power Sum Near End 
Crosstalk) 
The dB measure of unwanted signal 
coupling into a single pair, from 
three surrounding pairs energized 
simultaneously by transmitters at the 
near end, relative to transmitter output 
signal.

Return Loss 
The dB measure of back-reflected 
signal in a cabled link or channel, 
relative to transmitter output signal. 
Back-reflected signal is a result of 
impedance variations in cables and 
connections.

TCTL (Transfer Conversion 
Transfer Loss) 
A ratio, expressed in dB, of the 
measured common mode voltage on 
a pair relative to the differential mode 
voltage on the same pair applied at the  
same end.
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ANSI/TIA/EIA Channel Performance @ 100MHz
Category 6* Category 6A**

Insertion Loss 21.3 dB 20.8 dB

Return Loss 12 dB 12 dB

NEXT 39.9 dB 39.9 dB

PSNEXT 37.1 dB 37.1 dB

ACR 18.6 dB 19.1 dB

PSACR 15.8 dB 16.3 dB

Propagation Delay 548 ns 547.6 ns

Delay Skew 50 ns 50 ns

ACRF 23.3 dB 23.3 dB

PSACRF 20.3 dB 20.3 dB

PSANEXT n/a 60 dB

PSAACRF n/a 37 dB

TCTL n/a 20.3 dB

ELTCTL n/a .5 dB

*   Category 6 frequency limit - 250MHz
** Category 6A frequency limit - 500MHz

The table below provides channel performance data (per ANSI/TIA/ EIA) at 100 MHz for Category 6 
vs Category 6A.

Hubbell NEXTSPEED Ascent 10GbE Channel

ANSI/TIA/EIA Performance Data

PSANEXT Worst Case



www.hubbell-premise.com  Call 1-800-626-0005 5

Legend
Cables and Cords
A = Work area cord
B = Optional transition cabling
C = Horizontal cabling
D = Patch cord
E = Telecommunication room equipment cord

Connecting Hardware
TO = Telecommunications outlet
CP = Consolidation point connector
C1 = Horizontal inter-connect
C2 = Horizontal cross-connect

Maximum Length
B + C = 90m  (295.0 feet)
A + D + E = 10m  (  32.8 feet)

Schematic Representation of a  Channel Alien Crosstalk Test Configuration

&The alien crosstalk test configurations consist of a disturbed channel or permanent link with one or more disturbing channels 
or permanent links in close proximity." *

A B C D E

CPTO C2C1

Permanent Link Under Test

A B C D E
CPTO C2C1

Legend

Cables and Cords
B = Optional transition cabling
C = Horizontal cabling
F = Test equipment cord

Connecting Hardware
TO = Telecommunications outlet
CP = Consolidation point connector
C1 = Horizontal inter-connect

Maximum Length
B + C = 90m  (295.0 feet)

Schematic Representation of  Permanent Link Alien Crosstalk Test Configuration

F B C F

CPTO C1

F B C F
CPTO C1

Note: &10GBASE-T should  operate over channel lengths of up to 37 meters of Cateory 6 cabling, and should 
operate over channel lengths between 37 and 55 meters of Category 6 cabling depending on the alien 
crosstalk environment."

Alien Crosstalk Test Configurations

Permanent Link Under Test

ANEXT AFEXT

ANEXT AFEXT
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Shannon capacity is a theoretical figure of merit based on signal to noise ratio.  Although interesting to look at for 10GBASE-T, 
it does not provide the complete picture regarding the ability of cabling to support it for the following reasons:

�V Channel capacity does not account for the losses in the electronics or the desired margin. For example, ignoring noise 
 cancellation in electronics, a 10G application would require  approximately 16GB Shannon capacity to operate. 

10dB [application] + 3dB[electronics loss] + 3dB [Margin]

�V S/N ratio of the cabling channel alone does not account for the noise cancellation that  the electronics are capable of.  
 Parameters such as NEXT and Return Loss are cancelled out by as much as 40 to 50 dB.

�V�� Shannon capacity is highly dependent on the assumed numbers for S/N and the installed configuration.  
 For example, a single Category 6 UTP cable (in the absence of ANEXT) is  fully capable of supporting 10GBASE-T 
 at the full 100m specified length. However, as additional parallel runs of Category 6 cables running 10GBASE-T 
 are added, the ability of this channel to run the application is diminished.

Expected Performance and Recommended Usage of Various Catego ries

Category

Shannon 
Capacity @ 100m  

(Gb/s)

10G Distance Support

Frequency 
(Note: 10GBASE-T operates at 417MHz)Worst Case

Maximum 
Length

Category 6* UTP 8-12 >37m Up to 55m** 250 MHz**

Category 6A UTP 16 < 25 100m 500MHz

Category 6 FTP 25+ 100m 500MHz

*  Category 6 UTP not recommended for new installs, as the ability to support 10BASE-T is highly dependent on installation and noise conditions.
 TSB-155 outlines how an existing installation of Category 6 UTP can be qualified for 10G operation. 
**  Dependent upon cable, may be qualified to 500MHz and longer distances.

Shannon Capacity Comparison for 10G Cables

C = W*log2 (1+(S/N))
Where:  
C = Channel Capacity (Bits/Sec)
W = Channel Bandwidth (Hz)
S = Signal Power (dB)
N = Total Noise Power (dB)
S/N = Signal to Noise Ratio (dB)

10GbE Channel Capacity
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10GbE Cable Selection. What do I specify?
With the ratification of IEEE 802.3an (10GBASE-T) standard, end-users are faced with the daunting task of selecting a high performance 
cabling solution within stringent budget constraints. 
When establishing an overall cabling infrastructure budget, issues related to the installation, not just the cost of cable and connectivity, 
should be considered and appropriate costs calculated. Some of the key issues are larger pathways, increased installation time and 
additional testing that will support new requirements.

Category 6 UTP
ANSI/TIA/EIA, TSB-155 (Guidelines for 
the Assessment and Mitigation of Installed 
Category 6 Cabling to Support 10GBASE-T) 
states Category 6 cables &should":

�V Support 10GbE a minimum distance  
 of 37m.

�V Operate over channels lengths   
 between 37m and 55m, depending  
 on the alien crosstalk environment.

The key word in the TSB-155 Guideline 
is &should". Many cable manufacturers 
offer a variety of Category 6 cables, from 
a minimum compliant Category 6 to 
enhanced or Category 6E type cable. While 
some of these enhanced cables are higher 
performing from an electrical standpoint, 
the installation and cabling environment 
(noise levels) have a major effect on overall 
cabling performance.  

For Category 6 to support 10GbE 
transmission, TIA put together a number 
of mitigation techniques in the TSB-155 
document. The mitigation techniques 
target both internal parameter mitigation 
as well as ANEXT mitigation. These 
mitigation techniques cover five different 
replacement or reconfiguring options of 
components in the channel, including 
separating equipment cords, patch cords, 
and unbundling horizontal cables. Installed 
Category 6 base should also be qualified 
to newly ratified TSB-155 under current test 
methods.

Category 6 FTP
Category 6 FTP (foil twisted pair) is an 
alternative choice for 10GBASE-T operation. 
FTP (also called ScTP, screened twisted pair) 
cable has an overall foil shield with four 
twisted pairs under the shield. This overall 
shield essentially eliminates alien crosstalk. 
Other key factors when considering FTP 
cabling, are:

�V  Minimum bend radius.

�V  EMI environment. 

�V  High security environments.

�V  Grounding and bonding.

The minimum bend radius requirement for 
FTP is 8X the cable diameter. This larger 
bend radius requirement places further 
restrictions on the selection of outlet 
boxes, housings, floor boxes, and raceway 
fittings. These restrictions have been 
studied extensively by Hubbell Applications 
Engineers.

EMI environment is another important 
consideration for cable selection. Installed 
pathways that are unprotected from EMI 
may require FTP to mitigate the influence 
of ambient noise on data transmission. 
Installed cables in close proximity to EMI 
sources, such as machinery, MRI or x-ray 
equipment, may also require FTP solutions 
to achieve EMI immunity. To function 
properly, FTP cable shields must be properly 
bonded to ground on one end.

Category 6A UTP
UTP has been the preferred choice 
of cabling due to the overall ease of 
installation, termination and lower cost. 
To achieve the electrical performance 
required to address ANEXT, C6A cabling 
has increased in overall size*. The larger 
cable and conductor diameters, and 
increased stiffness of augmented Category 
6 cable have a significant impact on 
standard UTP installation practices. The 
following practices should be considered for  
Category 6A UTP cable deployment:  

�V  Cable dressing and management within 
 communications racks is affected. 

�V  Raceway, conduit or other pathway fill  
 capacity is reduced.

�V  Cable pull quantity into conduit is   
 reduced.

�V  Larger outlet boxes are preferred to  
 allow for increased cable volume and  
 larger bend radius.

�V  Angled faceplates are preferred in
 standard wall outlet box applications,  
 to reduce cable bend angle and to
 relieve strain from the weight of the
 cable.

�V  Cable entry and port densities in   
 surface housings, floor boxes, poke- 
 through receptacles, and other delivery  
 systems have certain restrictions.

�V  Random, loose cable bundling   
 is preferred over the more aesthetic  
 &cigarette pack" bundling method.

* Design efforts are focused on reducing 
overall C6A cable O.D.

Hubbell Premise Wiring 
recommends Category 6A UTP or 
Category 6 FTP cabling be installed 
for all new cabling installations 
requiring 10GbE operation.

               Conduit Size
Cable O.D. ¾# 1# 1¼# 1½# 2#
.21" (C5e) 5 9 14 20 36
.25" (C6 UTP) 4 6 10 14 26
.29" (C6 FTP) 3 5 7 11 19
.33" (HPW C6A) 2 4 6 8 15
.35" (C6A) 2 3 5 7 13

Conduit Capacity Requirements at 40% Fill Ratio

10GbE Cable Selection

.235 O.D. .290 O.D. .330 O.D.
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Copper#s Challenge.

UTP and FTP 10GbE copper 
cabling systems must be designed 
to eleminate adverse effects, such 
as ANEXT and EMI. Digital signal 
processing (DSP) techniques for 
suppressing Crosstalk are designed 
into the electronics. However, 
with encoding techniques relying 
on reduced voltage differentials, 
noise from sources outside the 
cable become more significant. 
Unlike Crosstalk, Alien Crosstalk 
(AXT) appears random in nature, 
making signal filtering difficult. The 
challange is to eliminate AXT. Also, 
electromagnetic interference (EMI) 
is present in many manufacturing, 
healthcare and commerical facilities.

Hubbell Meets the 10GbE UTP/FTP Copper Challenge

1. Shield : rear of adapter coated 
 conductively to eliminate ANEXT.
2. Separate : distance between 
 upper and lower IDCs 
 maximized to reduce ANEXT, 
 also helps with termination.
3. Stagger : tower formation offset 
 pair-to-pair and port-to-port.
4. Swap : color code order
 reversed to minimize ANEXT.
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Businesses are Facing 
Crossroads . . .  
created by today!s technological 
advancements and those that will 
emerge over the next 10 years.

Implementation of the latest advanced 
applications is necessary in order to 
stay competitive? therefore, businesses 
now require an infrastructure that 
provides a seamless interface internally 
and with customers. 

Networks are evolving, providing 
additional bandwidth and PoE to 
support emerging, high-speed 
applications and IP based devices, 
such as IP cameras, WAPs, PDAs, 
and VoIP systems. Hubbell Premise 
Wiring!s 10GbE solutions provide 
both the bandwidth and continuous 
power capabilities and offer a wide 
range of solutions for any challenging 
environment.

Hubbell#s 10-Gigabit 
Ethernet Solutions are the 
Answer.

Hubbell!s 10GbE systems are designed 
using advanced modeling and 
engineering and provide the bandwidth 
necessary to keep your network running 
efficiently well into the future.  Your 
network infrastructure investment 
represents a small portion of your 
overall network budget. Choosing one 
of Hubbell!s 10GbE solutions today will 
ensure that your demands of tomorrow 
will be supported without the need to 
re-cable. In addition, our systems are 
backed by our MISSION CRITICAL® 
25-year warranty.

Standard Six-Around-One ANEXT 
Performance Test Configuration

Overview

True AXT Component Compliant Connectivity.

FTP Solution Provides Significant AXT and EMI Reduction
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