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Superior performance   — expect it from our cable and from our company. 
At Quabbin, our focus is on being the industry leader and manufacturing the best and 

most reliable cable on the market. Our advanced design, manufacturing, and customer 

service bring you world-class stranded data cable. We believe we only succeed when our 

customers succeed.  

Customers choose us for the value we provide through product 

and service quality. Our cable is manufactured in a single U.S.  

facility and constructed to industry standards with proprietary, 

high-speed equipment. Advanced, real-time process controls monitor quality and dimen-

sional integrity throughout the manufacturing cycle. This establishes a foundation of quality 

at the beginning of the cable supply chain and contributes to assembly cost  

control by increasing yield and reducing rework and scrap.  

Our ISO 9001 quality system ensures superior lot traceability, 

consistency, and customer focus. With inventory stocked 

throughout North America, ordering and delivery are  

quick and easy. 

Cable design experts and sales support representatives are 

easily accessible and welcome feedback and suggestions. 

We aim to be a trusted partner to address your design, 

processing, and delivery needs.  

Quabbin has been the trusted choice of assemblers, OEMs, and cable distributors for 

nearly five decades. Choose Quabbin — the stranded data cable experts. 

www.quabbin.com • (800) 368-3311

www.quabbin.com/commercial-data-cable

Superior Performance  
in Stranded Data Cable

Cable Finder
Search our products by:
• Application •  Ratings & Approvals
• Part Number •  Physical Properties
• Construction •  Category

  www.quabbin.com/cable-finder

Inventory Finder
Check our inventory:
• Part Number
• Warehouse Location
• Quantity Available

  www.quabbin.com/inventory
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Call 1-800-368-3311 to speak with a Cable Design Specialist .

Cable Types
	� Cat 5e, 6 and 6a
	� Telco T-1, E-1 and xDSL

Construction
	� 1, 2 and 4 pair
	� Hybrid mixture of components
	� Shielded and unshielded
	� Separator-free options

Copper
	� 22 AWG-28 AWG
	� Tinned
	� Bare
	� Stranded
	� Solid (single pair to 18 AWG)

Insulation Materials
	� PE (Polyethylene)
	� PP (Polypropylene)
	� FPP (Foam Polypropylene)
	� Composite or dual layer
	� Foam FEP (Flourinated Ethylene Propylene)

Shielding and Tapes
	� Aluminum polyester foil with a drain wire
	� LSZH foil and binder tape
	� LSZH tissue separator
	� Clear polyester tape
	� Vinyl or foam PPRO

Jacket Materials
	� RoHS compliant compounds
	� Various types of PVC (Polyvinylchloride)
	� LSZH (Low Smoke/Zero Halogen)
	� LS PVC (Low Smoke PVC)

Color Coding and Identification
	� Private labeling
	� Custom print legends
	� Longitudinal colored stripes
	� Footage or meter marking
	� Date codes
	� Custom concentrate (color matching)

Packaging
	� Wooden reels 12”-30”
	� Plastic and cardboard 12”-30”

Our expert engineers can	design	
cables	that	meet	your	needs.
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Product Development
Quabbin’s product development team 
continually collects data from customers, 
end users and market experts to inform and 
shape new generations of products . We’re 
committed to the industry and to working 
together to meet future needs . Contact our 
cable design experts at 1-800-368-3311 for 
technical support for your application and 
project needs . 

Single Pair Ethernet (SPE) 
Patch Cord Cable 
SPE cabling provides the necessary 
infrastructure for the Internet of Things (IoT) .

Preliminary Designs Ratings Applications

26	-	18	AWG
Shielded

Foamed	FEP	and		
PE	insulation

PVC	and	LSZH	jackets

CM-LS
CMP
CMR
CMX

Smart	buildings	
Industrial	automation
Smart	transportation
Edge	computing

Quabbin’s cable design team: Jim Rivernider, Samantha Herr, and Zach Smigelski

Category 8 (Cat 8)
Developed under ANSI/TIA 568 .2-D to 
support 25GBASE-T and 40GBASE-T 
applications. Cat 8 cables offer greater 
throughput capability, supporting data 
transmission up to 40Gbps over balanced 
twisted pair copper cabling .

Preliminary Designs Applications

28	-	26	AWG	
Shielded

Foamed	FEP	insulation
PVC	and	PUR	jackets

High	speed	data	centers
High	speed	networks

Top	of	rack	
Test	equipment	

3

C
a

b
le

 D
e

s
ig

n
 S

o
lu

ti
o

n
s



DESIGN FEATURES

 » 105°C Temperature Rating 
 » 26 AWG or 28 AWG 
Stranded Tinned Copper

 » Twisted Pair Construction
 » Foamed FEP Insulation
 » Patented Shield System

 » Slim Design
 » Increased Flexibility
 » Tight Bend Radius
 » Improved Cable  
Density

Quabbin DataMax® Patch Cord Cables offer outstanding electrical performance and 
reliability. Each cable is tested on everything from color to conductivity to ensure it meets the 
highest quality standards. In addition to the testing that takes place in-house, Quabbin also 
works closely with OEMs, assemblers, and connector manufacturers to effectively develop and 
deliver the best market solutions for all your commercial data needs. 

• #1 choice for data center and 
patching applications

• Meets TIA 568.2-D

• Quick termination and high yield

• Compatible with popular 
modular plugs

• High performance stranded  
tinned copper

• Manufactured with premium 
components and materials

• Ideal for component 
compliant assemblies

• Inline manufacturing monitoring

• Designed and manufactured  
in the same U.S. facility

• Available with PVC, LSZH and 
Plenum-rated jackets

Product (right) offers increased flexibility 
over standard 26 AWG cable (left) Product (right) offers space savings over standard 26 AWG cable (left)

DataMax® Relaxed Plenum (CMP) 26 AWG DataMax® Mini Plenum (CMP) 28 AWG

DataMax® CMP Stranded Patch Cable Solutions

APPLICATIONS

 » Plenum Spaces
 » Top of Rack
 » Patching Solutions
 » High Density Installations
 » Temperature Sensitive 
Spaces

 » Secure Networks
 » PoE

BENEFITS

 » Multipurpose Patch 
Solution

 » Fire Protection
 » Possible Insurance 
Advantages

 » Longer Flex Life vs. 
Horizontal

 » USA Made

At Quabbin, our focus is on manufacturing the best cables 
in the market . That’s why we are excited to introduce 
our DataMax® CMP Patch Cable Solutions — DataMax® 
Relaxed Plenum 26 AWG and Mini Plenum 28 AWG .
 These cables are ideal for patching applications where 

CMP is required or simply preferred for fire protected 
and limited smoke emissions. The smaller, flexible design 
improves cable density, has a max temperature rating of 
105°C, and promotes increased air flow to maximize  
rack ventilation .

DataMax® Commercial Ethernet  
Patch Cord Cable

LISTINGS/RATINGS

 » NEC (ETL) Type CMP
 » CEC C(ETL) Type CMP
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Patch Cord Cable
 Cat 6a Mini / 28 AWG

 » All 28 AWG 7/36 Stranded Tinned Copper
 » Reduced diameter profile, featuring a patented 

shield which eliminates the need for a spline
 » Meets Category 6a plug-to-plug electrical and 

transmission parameters up to 56 meters
 » RoHS Compliant

Foil Shield

Part Number Category AWG Jacket Pair Count Rating Temp Max Temp Min Weight/M’ Nom. OD Tested to

2231-2245 6a Mini 28 PVC 4 CMR 75°C -20°C 15.2 lbs. .186" 500 MHz

2270-2278 6a Mini 28 LSZH 4 CM-LS 75°C -20°C 16.8 lbs. .190" 500 MHz

2034-2044 6a Mini 28 PVC 4 CMP 105°C -20°C 16.5 lbs. .186" 500 MHz

Compatible Connectors

Part Number Bel Stewart Connector Sentinel Connector

2231-2245 SS-39200-055 111S080800C7LA4

2270-2278 SS-39200-055 111S080800C7LA4

2034-2044 SS-39200-055 111S080800C7LA4

 » PoE, PoE+, PoE++/4PPoE
 » Popular colors stocked; check website for inventory
 » Voltage Rating Max 300V
 » Bend Radius 8x OD
 » Weight = WT ./M’, Nom ., Net

Part Number 2231
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Available in a wide variety of colors — call for availability

Colors shown are a representation only. Please contact us if color matching is required.
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Patch Cord Cable
Cat 6a / 26 AWG

 » 26 AWG 7/34 Stranded Tinned Copper
 » RoHS Compliant
 » Voltage Rating Max 300V
 » Bend Radius 8x OD

Foil Shield

Part Number Category AWG Jacket Pair Count Rating Temp Max Temp Min Weight/M’ Nom. OD Tested to

2942-2953 and 2991 6a 26 PVC 4 CMG, CMR 75°C -20°C 24.5 lbs. .235" 500 MHz

2978-2989 6a 26 LSZH 4 CMX 75°C -20°C 30.1 lbs. .265" 500 MHz

2056-2066 6a Relaxed 26 PVC 4 CMP 105°C -20°C 22.2 lbs. .223" 500 MHz

2246-2259 6a Relaxed 26 PVC 4 CMG, CMR 75°C -20°C 23.6 lbs. .233" 500 MHz

2279-2287 6a Relaxed 26 LSZH 4 CM-LS 75°C -20°C 23.2 lbs. .230" 500 MHz

Compatible Connectors

Quabbin P/N Bel Stewart Connector Sentinel Connector

2942-2953 and 2991 SS-39200-035 111S08080095LA4

2978-2989 SS-39200-053 111S08080095HA4

2056-2066 SS-39200-055 111S080800C7LA4

2246-2259 SS-39200-036 111S08080095LA4

2279-2287 SS-39200-036 111S08080095LA4

 » Popular colors stocked, check website for inventory 
 » PoE, PoE+, PoE++/4PPoE
 » Weight = WT ./M’, Nom ., Net
 » Refer to quabbin .com/calculator for the plug-to-plug 

maximum length for your application

Part Number 2946 Part Number 2251
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Available in a wide variety of colors — call for availability

Colors shown are a representation only. Please contact us if color matching is required.



Unshielded

Part Number Category AWG Jacket Pair Count Rating Temp Max Temp Min Weight/M’ Nom. OD Tested to

2216-2230 6 Mini 28 PVC 4 CMR 75°C -20°C 10.8 lbs. .150" 250 MHz

2260-2269 6 Mini 28 LSZH 4 CM-LS 75°C -20°C 10.8 lbs. .150" 250 MHz

2045-2055 6 Mini 28 PVC 4 CMP 105°C -20°C 16.5 lbs. .186" 250 MHz

Compatible Connectors

Quabbin P/N Bel Stewart Connector Sentinel Connector

2216-2230 SS-39100-039 111-080800B5LA4
and B00058L

2260-2269 SS-39100-039 111-080800B5LA4
and B00058L

2045-2055 SS-39200-055 111S080800C7LA4

Patch Cord Cable
 Cat 6 Mini / 28 AWG

 » 28 AWG 7/36 Stranded Tinned Copper
 » Reduced diameter profile, meets Category 6  

plug-to-plug electrical and transmission 
parameters up to 55 meters .

 » RoHS Compliant

 » Popular colors stocked; check website for inventory
 » Voltage Rating Max 300V
 » PoE, PoE+, PoE++/4PPoE
 » Bend Radius 4x OD
 » Weight = WT ./M’, Nom ., Net

Part Number 2222
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Available in a wide variety of colors — call for availability

Colors shown are a representation only. Please contact us if color matching is required.



Foil Shield

Part Number Category AWG Jacket Pair Count Rating Temp Max Temp Min Weight/M’ Nom. OD Tested to

2930-2941 6 26 PVC 4 CMG, CMR 75°C -20°C 24.5 lbs. .235" 250 MHz

2966-2977 6 26 LSZH 4 CMX 75°C -40°C 29.9 lbs. .265" 250 MHz

2067-2077 6 Relaxed 26 PVC 4 CMP 105°C -20°C 22.2 lbs. .223" 250 MHz

2025-2033 6 Relaxed 26 LSZH 4 CM-LS 75°C -20°C 23.2 lbs. .230" 250 MHz

2157-2168 6 Relaxed 26 PVC 4 CMG, CMR 75°C -20°C 23.6 lbs. .233" 250 MHz

Compatible Connectors

Quabbin P/N Bel Stewart Connector Sentinel Connector

2930-2941 SS-39200-035 111S08080095LA4

2966-2977 SS-39200-053 111S08080095HA4

2067-2077 SS-39200-036 111S08080095LA4

2025-2033 SS-39200-036 111S08080095LA4

2157-2168 SS-39200-036 111S08080095LA4

Patch Cord Cable
Cat 6 / 26 AWG

 » 26 AWG 7/34 Stranded Tinned Copper
 » RoHS Compliant
 » Voltage Rating Max 300V
 » Bend Radius 8x OD 

 » PoE, PoE+, PoE++/4PPoE
 » Popular colors stocked; check website for inventory
 » Weight = WT ./M’, Nom ., Net
 » Refer to quabbin .com/calculator for the plug-to-plug 

maximum length for your application

Part Number 2935 Part Number 2162
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Available in a wide variety of colors — call for availability

Colors shown are a representation only. Please contact us if color matching is required.



Patch Cord Cable
Cat 6 / 24 AWG

 » 24 AWG 7/32 Stranded Tinned Copper
 » RoHS Compliant
 » Voltage Rating Max 300V
 » Bend Radius 4x OD

Unshielded

Part Number Category AWG Jacket Pair Count Rating* Temp Max* Temp Min Weight/M’ Nom. OD Tested to

1300-1312 6 24 LSZH 4 CMX 75°C -20°C 27.4 lbs. .231" 250 MHz

2200-2215 6 24 PVC 4 CMG/CMR 60°C/75°C -20°C 23.7 lbs. .220" 500 MHz

2200B-2215B 6 24 PVC 4 CMG/CMR 60°C/75°C -20°C 24.0 lbs. .220" 500 MHz

*Canada/US

Compatible Connectors

Quabbin P/N Bel Stewart Connector Sentinel Connector

1300-1312 SS-39100-021 111-08080054L34

2200-2215 SS-39100-021 111-08080054L34

2200B-2215B SS-39100-021 111-08080054L34

 » Popular colors stocked; check website for inventory
 » PoE, PoE+, PoE++/4PPoE
 » Weight = WT ./M’, Nom ., Net
 » Refer to quabbin .com/calculator for the plug-to-plug 

maximum length for your application

Part Number 2202
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Available in a wide variety of colors — call for availability

Colors shown are a representation only. Please contact us if color matching is required.



Patch Cord Cable
Cat 5e / 26 AWG

 » 26 AWG 7/34 Stranded Tinned Copper
 » RoHS Compliant
 » Voltage Rating Max 300V
 » Bend Radius 8x OD

Foil Shield

Part Number Category AWG Jacket Pair Count Rating Temp Max Temp Min Weight/M’ Nom. OD Tested to

2510-2514 5e 26 PVC 4 CM 75°C -20°C 32.2 lbs. .226" 100 MHz

2800-2810 5e 26 LSZH 4 CMX 75°C -20°C 26.8 lbs. .241" 100 MHz

2900-2912 5e 26 PVC 4 CMR 75°C -20°C 22.2 lbs. .222" 100 MHz

Compatible Connectors

Quabbin P/N Bel Stewart Connector Sentinel Connector

2510-2514 Contact Quabbin Contact Quabbin

2800-2810 SS-39200-054 111S08080028L34

2900-2912 SS-37200-028 110S080820-24

 » Popular colors stocked; check website for inventory
 » PoE, PoE+, PoE++/4PPoE
 » Weight = WT ./M’, Nom ., Net
 » Refer to quabbin .com/calculator for the plug-to-plug 

maximum length for your application

Part Number 2908
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Available in a wide variety of colors — call for availability

Colors shown are a representation only. Please contact us if color matching is required.



Patch Cord Cable
Cat 5e / 24 AWG

 » 24 AWG 7/32 Stranded Tinned Copper
 » RoHS Compliant
 » Voltage Rating Max 300V
 » Bend Radius 4x OD

Unshielded

Part Number Category AWG Jacket Pair Count Rating* Temp Max* Temp Min Weight/M’ Nom. OD Tested to

1200-1215 5e 24 LSZH 4 CMX 75°C -20°C 26.5 lbs. .223" 100 MHz 

5100-5112 5e 24 PVC 1 CM/CMG 60°C/75°C -20°C 7.77 lbs. .120" 100 MHz

5200-5212 5e 24 PVC 2 CM, CMG 75°C -20°C 14.2 lbs. .200" 100 MHz

5500-5515 5e 24 PVC 4 CMG/CMR 60°C/75°C -20°C 22.2 lbs. .215" 100 MHz

*Canada/US

Compatible Connectors

Quabbin P/N Bel Stewart Connector Sentinel Connector

1200-1215 SS-39100-048 111-08080028L34

5100-5112 Contact Quabbin Contact Quabbin

5200-5212 Contact Quabbin Contact Quabbin

5500-5515 SS-37000-007 106-080800-34

 » Popular colors stocked; check website for inventory
 » PoE, PoE+, PoE++/4PPoE
 » Weight = WT ./M’, Nom ., Net 
 » Refer to quabbin .com/calculator for the plug-to-plug 

maximum length for your application

Part Number 5506
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Available in a wide variety of colors — call for availability

Colors shown are a representation only. Please contact us if color matching is required.



Patch Cord Cable
Cat 5 / 26 AWG

 » 26 AWG 7/34 Stranded Tinned Copper 
 » RoHS Compliant
 » Voltage Rating Max 300V
 » UL AWM Style 2552

Part Number 9604

 » Bend Radius 8x OD
 » PoE, PoE+, PoE++
 » Weight = WT ./M’, Nom ., Net
 » Refer to quabbin .com/calculator for the plug-to-

plug maximum length for your application

Foil Shield

Part Number Category AWG Jacket Pair Count Rating Temp Max Temp Min Weight/M' Nom OD Tested to

9604 5 26 PVC 2 CMR 60°C -20°C 13.7 lbs. .170" 100 MHz

Compatible Connectors

Quabbin P/N Bel Stewart Connector Sentinel Connector

9604 SS-37200-028 Contact Quabbin
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Available in a wide variety of colors — call for availability

Colors shown are a representation only. Please contact us if color matching is required.



Multipair Cable
T1, E1, xDSL

Part Number 9738

Part 
Number

Pair Count AWG Copper Shielded 
Pairs

Jacket Rating Color Temp Max Temp Min Weight/M' Nom 
Dimensions

9720 2 22 Tinned, solid X PVC CMR Beige 75°C -20°C 37.5 lbs. .184" X .326"

9738 2 22 Bare, solid X ECTFE CMP Gray 150°C -40°C 27.0 lbs. .169" X .308"

9770 2 24 Tinned, solid X PVC CMR Beige 60° C -20°C 27.5 lbs. .170" X .300"

Compatible Connectors

Quabbin P/N Bel Stewart Connector Sentinel Connector

9720
9738
9770

940-SP-3088-0B 110-080820-24
110S080820-24

 » 22 or 24 AWG solid, bare or tinned copper
 » All parts contain a drain wire
 » RoHS Compliant
 » Parts 9720 and 9738 fit modular plug and 

comply with ANSI T1 .202-2004 to 200m 
(650 ft .), Part 9770 to 160m (525 ft .)

 » Weight = WT ./M’, Nom ., Net 
 » Voltage Rating Max 300V
 » Bend Radius 8x smallest dimension
 » Popular stocked parts listed below—see website for 

additional parts and spec information
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PS ANEXT 

Cat 6a UTP

CAT 6A LIMIT

BLUE PAIR

ORANGE PAIR

GREEN PAIR

BROWN PAIR

ANEXT 

The unique construction of 
DataMax® resists electrical 
noise trying to couple from one 
pair of wires to another within a 
multi-pair cable . Notice how the 
crosstalk levels of the various 
cable pairs do not touch the red 
limit line . This is optimum and 
demonstrates that any crosstalk 
present in the cable is too small 
to affect transmissions.

  



































RETURN LOSS 

Test results show superior 
performance which means 
impedance variations 
that distort high speed 
transmissions are minimal, 
resulting in optimized signal 
strength and clarity .

Patch Cord Performance Data
A good patch cord matters more than ever.

As data rates have increased over time so has the frequency at which the data is 

transmitted. Transmission frequency increases cause the cable to become more susceptible 
to noise. DataMax® patch cord cable is designed to mitigate noise and maximize performance 
all while remaining small and flexible, resulting in an optimized channel.
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ATTENUATION 

(Insertion Loss) in this case measures 
the change in signal strength over 
the length of the cable . The signal at 
the far end must be strong enough 
for the receiver to distinguish it . If not, 
retransmissions are required which 
gives the user the impression that the 
network is slow . As seen in the graph, 
the signals of the pairs are much 
stronger than the limit line requires for 
success on the first transmission.

         

















































IMPEDANCE 

The impedance chart to the left shows 
test results of Quabbin’s DataMax® 
10Gig product — and demonstrates 
our product development team’s 
expertise in designing a cable with 
stable impedance .

Impedance

The impedance chart above shows both an upper 
and lower limit line depicting high and low impedance . 
Quabbin’s DataMax® products are expertly designed 
for stable impedance – a key performance factor for 
precision data cable .

Round Design for Higher Yield Assembly

Patch cord assembly relies upon dimensional 
consistency for ease of processing . The best cables are 
manufactured with consistent dimensions that allow for 
maximum throughput, high yield and a short learning 
curve for assemblers . DataMax® patch cord cable is 
designed specifically to contribute to efficient, problem-
free and profitable assembly operations. 

Installation

DataMax® patch cord cables are designed with the 
installer in mind. Durability and flexibility are paramount 
given the multiple moves, adds and changes that are 
typical in data centers . Cables that are both pliable and 
durable allow the installer to manipulate the cable more 
easily without compromising data integrity . 
DataMax® cables undergo millions of cycles of bend/
flex testing to verify that their performance will withstand 
the most challenging installations . Installation-friendly 
designs must be considered when specifying cables for 
today’s high volume data environments .
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Power over Ethernet (PoE) technology simplifies enter-
prise and datacenter building infrastructure, enabling power 
delivery over network cables to provide data connectivity 
and power supply with a single cable .

The convenience of PoE, however, comes at a cost . When 
designing structured telecommunications cabling systems 
for PoE, engineers must consider an additional factor that 
is not a concern for simple, network-only cable installa-
tions . When delivering power in any cable, a small portion 
of the power is dissipated as heat due to the DC resistance 
of the conductors . This heat causes a temperature rise in 
the cabling that can diminish cable life, degrade data trans-
mission performance, and even pose a fire risk. Heat dis-
sipation increases as conductor diameter decreases, and 
temperature rise is amplified in installation scenarios that 
bundle multiple cables together . Consequently, designers 
must account for these factors during the design of PoE 
cabling systems to properly manage temperature rise and 
keep cables below their maximum operating temperature .

Thinner 28 AWG and 26 AWG stranded ethernet patch 
cord cables offer flexibility, easier cable management and 
improved air flow around server racks compared to thicker 
network cables; however, they also dissipate more power 
as heat, requiring a focus on installation configuration (e.g., 
bundle sizes) to maintain desired performance levels and 
safe operating conditions .

PoE types
PoE dates back to 2003, when IEEE approved the 802 .3af 
standard . Proprietary methods to deliver power over net-
work cables existed before 802 .3af, but the new standard 
defined a systematic way to supply power from power 
sourcing equipment (PSE) over an ethernet cable to a pow-
ered device (PD) . 802 .3af allowed power delivery over two 
of the four pairs of conductors in an ethernet cable, with a 
maximum power output from the PSE of 15 .4 W, ensuring 
a minimum of 12 .95 W delivered to the PD . This level of 
PoE is known as Type 1 .

Power demands multiplied as PoE grew in popularity due 
to its convenience and as more varied devices with in-
creasing capabilities were deployed. In 2009, IEEE ratified 
the 802.3at standard that defines Type 2 PoE and increas-
es the amount of power supplied over two energized pairs 
to a maximum 30 W from the PSE, and a minimum power 
delivery to the PD of 25 .5 W .

The latest PoE standard, IEEE 802.3bt, defines two ad-
ditional PoE types, Type 3 and Type 4, each utilizing the 
full four pairs of the cable to deliver power alongside data . 
Type 3 PoE allows a maximum power output from the  
PSE of 60 W and a minimum power delivery to the PD of 
51 W . Type 4 PoE permits up to 99 .9 W for the PSE and 
PD power delivery of 71 W . Note Type 4 complies with the 
100 W per port limit imposed by the limited power source 
and safety extra low voltage (SELV) requirements defined  
in ISO/IEC 60950 .

Standard IEEE 802.3af IEEE 802.3at IEEE 802.3bt

Common Terminology PoE PoE+ PoE++/4PPoE

PoE Type 1 2 3 4

Date of
Standard Ratification 2003 2009 September 2018

Maximum Number
of Energized Pairs 2 2 4 4

Maximum DC  
Current per Pair 350 mA 600 mA 600 mA 960 mA

Maximum Power
Delivered by the
Power Sourcing
Equipment (PSE)

15.4 W 30 W 60 W 99.9 W

Minimum Required
Power at the  

Powered Device (PD)
12.95 W 25.5 W 51 W 71 W

Maximum Data Rate 1000BASE-T 1000BASE-T 10GBASE-T

Figure 1: Maximum power delivery allowed for each of the four PoE 
types specified in IEEE 802.3 standards.

Stranded vs. solid conductors
Generally, ethernet cables are comprised of eight conduc-
tors arranged in four pairs, with each conductor in the 
pair twisted around its partner in a helical configuration. 
Each conductor is covered by an insulating material such 
as polyethylene or fluorinated ethylene propylene (FEP) 
to protect the metal wire from environmental exposure 
degradation and meet electrical performance . The four 
pairs are optionally wrapped in a shield such as aluminum 
polyester foil to minimize electromagnetic interference (EMI) 
and crosstalk . The assembled pairs are then enveloped in 
a protective outer jacket (e .g ., polyvinylchloride) for protec-
tion from the environment .

White Paper: Design factors for implementing commercial  
PoE on 28 AWG and 26 AWG stranded patch cord cable
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Figure 2: Cross-section 
of a PoE cable showing 
external jacketing and 
internal construction 
including insulation, 
shielding and arrange-
ment of conductor pairs. 
 
 

Ethernet cables are supplied with two different types of 
core conductor configurations: stranded and solid. The 
conductors in stranded ethernet cables are comprised of 
seven smaller wires twisted together . Solid ethernet cables, 
on the other hand, have a single wire for each conductor . 
Each of the various categories of ethernet cable defined by 
ANSI/TIA-568 and ISO/IEC 11801, including category 5e, 6 
and 6a, is available . 

Gauge size describes the thickness of each conductor and 
is commonly measured in American wire gauge (AWG) . The 
number of strands per conductor is indicated by additional 
numbers after the conductor gauge size. For example, 28 
AWG 7/36 indicates that the 28 AWG conductors in the 
cable are each comprised of seven wires with thicknesses 
of 36 AWG .

Stranded cables have several advantages compared to 
solid cables . They exhibit lower DC resistance, resulting in 
less heat generation for a given current passing through 
them . Their twisted, multi-wire construction also resists 
breakage when exposed to repetitive bending . Stranded 
cables’ durable flexibility makes them well-suited for ap-
plications like patch cabling, where installations may require 
sharp bends or frequent relocation .

Solid cables are more susceptible to damage from bend-
ing . They are better suited to permanent installation in 
applications like horizontal cabling and backbone cabling 
between entrance facilities, equipment rooms and telecom-
munications closets .

Design considerations for PoE 28 AWG  
and 26 AWG stranded patch cord cable
When selecting ethernet cable gauge size, engineers 
should take into account a number of design consider-
ations . 28 AWG and 26 AWG stranded patch cord cables 
have several advantages compared to thicker cables . 
With smaller diameters, they weigh less and occupy less 
space. This is particularly beneficial in cramped locations 
near patch panels, where dozens of cables converge in 
a small space . Smaller, lighter patch cord cables enable 
easier cable management and allow more air flow to reach 
network equipment .

Figure 3: Comparison of 26 AWG (left) and 28 AWG (right) DataMax® 
patch cord cable. DataMax® Mini 6a F/UTP 28 AWG patch cord cable 
is 23% smaller in size, 38% smaller in cross-sectional area and 33% 
lighter than standard 26 AWG cable.

Insertion loss
On the other hand, thin 28 AWG and 26 AWG ethernet 
cables have higher insertion losses than cables of thicker 
gauges . Insertion loss is also higher for stranded cables 
than solid cables . Insertion loss, or attenuation, is the ratio 
of received signal power at the end of the cable to the 
signal power inserted at the start of the cable, measured in 
decibels (dB) . It represents the amount of signal power lost 
over the length of the cable .

Insertion loss rises with increasing cable length, signal 
frequency and cable temperature . As a result, it is impor-
tant to design cable systems with appropriate margins for 
insertion loss based on cable size, environmental operat-
ing conditions and signal characteristics . This involves 
derating, or shortening, the length of channels to ensure 
sufficient signal-to-noise ratio and avoid data packet loss. 
For example, the total length of a channel incorporating 28 
AWG patch cord should be shortened to counteract the 
higher insertion loss from thin, stranded conductors .

DC resistance
28 AWG and 26 AWG patch cord cables also have higher 
DC resistances compared to thicker-gauge cables . As a re-
sult, they generate more heat per unit of current that flows 
through them, resulting in higher cable temperatures for the 
same current capacity . The consequence of this high resis-
tive heating is that thin cables safely carry less current than 
thick cables . If cable temperature rises above the rating of 
the cable’s insulation and jacketing, the cable could melt  
or ignite .

Shielding
Shielding can help mitigate thermal risks . Cables with inte-
gral foil shielding wrapped around the conductors dissipate 
heat more efficiently than unshielded cables. The foil con-
ducts heat away from the interior of the cable to its exterior 
surface, where radiation and convection convey heat away 
from the cable . Temperature rise is reduced for shielded 
cables, allowing them to safely carry high currents .
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Quabbin Wire & Cable offers 28 AWG and 26 AWG patch 
cords with a patented design that maximizes shield ef-
fectiveness and improves heat dissipation . The design 
eliminates both the spline and polyester tape inside of the 
cable that typically separates the conductor pairs to reduce 
crosstalk . Instead, a special shield arrangement achieves 
this same purpose . The lack of a spline eases patch cord 
assembly since there is no need to carefully cut it out 
during fabrication. The cable is also light and effectively 
dissipates heat .

PoE standards and installation guidelines
Engineers designing cable systems with 28 AWG and 26 
AWG stranded patch cord cables can refer to requirements 
and guidance provided by several standards, guidelines, 
certifications and codes. 

The Telecommunication Industry Association’s (TIA) ANSI/
TIA-568.2-D standard specifies mechanical and transmis-
sion requirements for balanced twisted-pair telecommuni-
cations cabling and components . In general, the standard 
requires 22 AWG to 28 AWG for cord cable . The require-
ments include limiting the maximum length of 28 AWG 
cords in a channel to 15m; derating the maximum channel 
length to make up for the higher insertion loss of 28 AWG 
cord according to Annex G of the standard; and following 
the guidelines enumerated in Technical Systems Bulletin 
TIA-TSB-184-A-1 .

Figure 4: DataMax® Relaxed Patch Plenum Cat 6a F/UTP  
26 AWG Cable.

TIA-TSB-184-A-1 provides conservative guidance for 28 
AWG cord cables, specifying the temperature rise for vari-
ous cable bundle sizes and different current levels. It also 
recommends the maximum number of cables allowed in a 
bundle to limit temperature rise to 15°C at ambient temper-
ature conditions of both 20°C and 45°C . TIA-TSB-184-A-1 
is an addendum to TIA-TSB-184-A, which provides similar 
guidance for 26 AWG stranded cord cables as well as 
thicker cable gauges .

The 2017 National Electric Code (NEC) 725 .144 does not 
cover patch cord cable . For generic cables the standard 
sets limits on bundle size, length and temperature rise 
based on minimally compliant cable . Quabbin performs 
tests and offers supporting data on each of our category 
cables to support PoE recommendations that exceed the 
standard’s limits .

CMR vs. CMP
The 2017 NEC also specifies cable rating requirements 
based on the spaces inside a building where cables are 
installed in order to limit the spread of fire and smoke in 
the event of a fire emergency. Riser-rated (CMR) cables are 
approved for installation in vertical shafts between floors 
in a building through which wiring, conduit and pipes are 
routed to transfer power and utilities . CMR cables must 
resist spreading fire from floor to floor. Plenum-rated (CMP) 
cables are rated for installation in a building’s plenum 
spaces, which are areas for air circulation for heating and 
air conditioning. CMP-rated cables have strict flame propa-
gation as well as low-smoke requirements .

Quabbin PoE Testing
Determining the proper cable and installation configurations 
for 28 AWG and 26 AWG stranded patch cord cable PoE 
applications can be a complicated and lengthy process . 
Quabbin Wire & Cable simplifies matters by providing cus-
tomers with specific guidance relative to their unique appli-
cation . This is enabled by Quabbin’s capability to evaluate 
temperature rise for most bundle sizes and current levels.

Figure 5: Test fixture 
used to characterize 
temperature rise 
for various cable 
bundle sizes, cable 
constructions and 
current levels.

 

Quabbin’s test setup consists of a fixture holding a bundle 
of cables through which a constant DC current is delivered 
by a power supply. Ambient temperature is fixed at 20°C. 
Thermocouples connected to a data logger are placed in-
side slits in the center cable and outermost cable as well as 
on the fixture. Temperature rise at the center of the bundle 
is recorded for the duration of each test . Each test is run 
until the temperature has stabilized; a condition defined as 
a temperature variation of not more than 0 .3°C in 15 min-
utes . The next test is started after the bundle has returned 
to ambient temperature . The average duration of a test is 1 
hour and 30 minutes. Tests are run for a variety of different 
bundle sizes, cable constructions and DC current levels.

From the data generated by these tests, Quabbin derives 
trend lines for temperature rise versus number of cables 
in a bundle at various current levels . From these trend-line 
equations, the maximum bundle size for a desired maxi-
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mum temperature rise can be calculated . This is accom-
plished by choosing the trend-line equation for the required 
current level, inputting the desired temperature rise as the 
y-value and solving for the x-value . The x-value is the num-
ber of cables in a bundle that will raise the bundle tempera-
ture by the amount specified at the given current level.

Figure 6: Test data for temperature rise in Quabbin DataMax® Patch 
Plenum Mini 6a 2043 cable for various cable bundle sizes and current 
levels, with trend lines plotted for each current level.

Based on these calculations, Quabbin can specify the 
maximum bundle size to ensure temperature rise does not 
exceed a cable’s temperature rating, as well as the maxi-
mum bundle size to limit temperature rise below a desired 
maximum value .

Current
PN 2222 UTP

28 AWG
75 C Rating

PN 2240 F/UTP
28 AWG

75 C rating

PN 2043 F/UTP
28 AWG

105 C rating

PN 2049 F/UTP
26 AWG

105 C rating

600 mA 264 Cables 404 Cables 564 Cables 1191 Cables

1A 90 Cables 130 Cables 217 Cables 406 Cables

1.2A 62 Cables 90 Cables 146 Cables 271 Cables

2A 21 Cables 26 Cables 44 Cables 90 Cables

Figure 7: Maximum bundle sizes to limit temperature rise below cable 
temperature ratings for four Quabbin patch cord cables. Numbers are 
calculated based on empirical temperature rise test data.

Current
PN 2222 UTP

28 AWG
75 C Rating

PN 2240 F/UTP
28 AWG

75 C rating

PN 2043 F/UTP
28 AWG

105 C rating

PN 2049 F/UTP
26 AWG

105 C rating

600 mA 71 Cables 106 Cables 96 Cables 204 Cables

1A 22 Cables 31 Cables 32 Cables 64 Cables

1.2A 15 Cables 20 Cables 20 Cables 41 Cables

2A 2 Cables 2 Cables 4 Cables 9 Cables

Figure 8: Maximum bundle sizes to limit temperature rise to 15°C for 
four Quabbin patch cord cables. Numbers are calculated based on 
empirical temperature rise test data.

Quabbin has also performed testing on cable performance 
over temperature on several of their constructions . Termi-
nated assemblies are placed inside bundles of cable and a 
thermocouple is used to monitor the temperature in a cable 
next to the assembly . Handheld testers are used to mea-
sure cable performance at different temperatures and this 
data is compared to room temperature cable performance . 
This measurement was performed for the Mini 6 unshielded 
and Mini 6a shielded cables . The results of this measure-
ment are shown below:

Percent Change in Insertion Loss vs. Frequency
for 85°C Temp. Increase
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Mini-6 a Shielded
Mini-6 Unshielded

Figure 9: Percent change in insertion loss vs. frequency for 85°C temp. 
increase. Test data shows the superiority of shielded cable (orange) 
over unshielded cable (blue).

Quabbin’s test results indicate a clear performance advan-
tage to using a shielded cable versus an unshielded cable, 
especially when it comes to insertion loss . The shielded Mini 
6a cable insertion is degraded by about 10%, whereas the 
unshielded Mini-6 cable insertion is degraded by upwards 
of 30% . The shielding offers some protection from the high 
loss jacketing materials used in these constructions .

Conclusion
28 AWG and 26 AWG stranded patch cord cables offer 
several benefits over heavier, thicker gauge cables for PoE 
implementations. Thin patch cord cables are more flex-
ible, lighter and take up less space . There are, however, 
important design factors that should be considered when 
using thin patch cord cables for PoE applications . Higher 
DC resistances generate more heat dissipation and steeper 
temperature rises in thin cables, necessitating careful con-
sideration of safe amperage levels and bundle sizes that 
will not exceed cable temperature ratings . Several stan-
dards and guidelines offer guidance on these factors.

Quabbin Wire & Cable makes it easy to determine the 
proper cable configuration for specific applications based 
on empirical temperature rise test data . Contact Quabbin 
today to learn more about the optimal DataMax® commer-
cial data cable for your application .
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Quabbin Website Tools

Calculating Channel Length
Cat 6a
Equation for patch cord cable length: C=(105-H)/(1+D) 
Maximum Length Limit: T=H+C, T≤100 meters

Patch 
Cord 
Cable 
Gauge

D H C T

Patch 
De-rating

Horizontal 
Length

Total Patch 
Length

(stranded cable)

Total Channel 
Length (must be 
less than 100m)

24 0.2 50 45.8 95.8

26 0.5 50 36.7 86.7

28 0.95 50 28.2 78.2

22 0 50 50.0 100.0

Cat 5e/6
Equation for patch cord cable length: C=(102-H)/(1+D) 
Maximum Length Limit: T=H+C, T≤100 meters

Patch 
Cord 
Cable 
Gauge

D H C T

Patch 
De-rating

Horizontal 
Length

Total Patch 
Length 

(stranded cable)

Total Channel 
Length (must be 
less than 100m)

24 0.2 50 43.3 93.3

26 0.5 50 34.7 84.7

28 0.95 50 26.7 76.7

22 0 50 50.0 100.0

Mini 6a Standard TIA Channel Using 28 AWG

90 Meter Horizontal5 Meter Patch 5 Meter Patch

86 Meter Horizontal
1 Meter Patch 1 Meter Patch

90 Meter Horizontal
3.9 Meter Patch 3.9 Meter Patch

90 Meter Horizontal + 10 Meter Patch = 100 Meter Channel

DataMax® Mini-6a Patch At-A-Glance
TIA EXAMPLE

90 Meter Horizontal + 7.8 Meter Patch = 97.8 Meter Channel

86 Meter Horizontal + 2 Meter Patch = 88 Meter Channel

Plug to Plug 28 AWG DataMax® Mini-6a = 56 Meters

28 AWG CAT 6a PATCH EXAMPLES

Mini 6 Standard TIA Channel Using 26 AWG

90 Meter Horizontal5 Meter Patch 5 Meter Patch

83 Meter Horizontal
5 Meter Patch 5 Meter Patch

90 Meter Horizontal
3 Meter Patch 3 Meter Patch

DataMax® Mini-6 Patch At-A-Glance
TIA EXAMPLE

90 Meter Horizontal + 10 Meter Patch = 100 Meter Channel

90 Meter Horizontal + 6 Meter Patch = 96 Meter Channel

83 Meter Horizontal + 10 Meter Patch = 93 Meter Channel

Plug to Plug 28 AWG DataMax® Mini-6 = 55 Meters

28 AWG CAT 6 PATCH EXAMPLES

 Visit our Stranded Cable Calculator Tool at www.quabbin.com/calculators

Cable Finder

Search our products by:

• Application •  Construction •  Physical Properties
• Category •  Part Number •  Ratings & Approvals

 www.quabbin.com/cable-finder

Inventory Finder

Check our inventory:

• Part Number    •  Quantity Available •  Warehouse Location

 www.quabbin.com/inventory
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Improving Subpar Channels
Quabbin DataMax® patch cord cable is so good 
it can lend its headroom to a subpar channel.

Chart A below illustrates the actual return loss noise in a 
“problem channel .” Notice that it barely meets the required 
minimum performance for Category 5e . There is very little 
performance margin/headroom .
Chart B below illustrates the same channel after simply 
replacing the patch cord cables with high quality DataMax® 
products. The wall plates, patch panels, horizontal cabling 

and other components were unchanged . Since any 
enhancement or decline in channel component performance 
is cumulative, the improvement in patch cord cable 
performance translates into a 4-6 dB increase in return loss 
headroom for the entire channel . A borderline network has 
been converted to a healthy one with an inexpensive yet 
effective fix. This also applies to Category 6 and 6a channels.

AN INEXPENSIVE YET EFFECTIVE FIX

The cable, one of the least expensive parts of the network, can and does have an enormous 

impact on system response time. The key to success is measured with a cable cost-to-performance 

ratio that always makes the Quabbin user a winner. Not only is DataMax® patch cord cable proven to 

deliver fully compliant operational characteristics, it’s so good it can enhance the overall performance of a 

subpar channel as shown below.

Channel after patch cord 
cables replaced with 
DataMax®

The same channel after simply 
replacing the patch cord cables 
with high quality DataMax® cords 
— resulting in an increase in return 
loss headroom for the entire channel . 
A borderline network has been 
converted to a healthy one with an 
inexpensive yet effective fix. This also 
applies to Category 6 and 6a .

Problem Channel

Return loss fails to meet the 
required minimum performance 
for Category 5e .
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DataMax® Patch Cord Cable Specifications
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Bel Stewart P/N
Sentinel P/N

SS-39200-035                 
111S08080095LA4

SS-39200-053               
111S08080095HA4

SS-39200-055            
111S080800C7LA4

SS-39200-055            
111S080800C7LA4

SS-39200-055            
111S080800C7LA4

SS-39200-036                 
111S08080095LA4

SS-39200-036                 
111S08080095LA4

SS-39200-036                 
111S08080095LA4

SS-39100-021                                      
111-08080054L34

SS-39100-021                               
111-08080054L34

SS-39200-035                 
111S08080095LA4

SS-39200-053               
111S08080095HA4

SS-39100-039                              
111-080800B5LA4 & B00058L 

SS-39100-039                              
111-080800B5LA4 & B00058L 

SS-39200-055            
111S080800C7LA4

SS-39200-036                 
111S08080095LA4

SS-39200-036                 
111S08080095LA4

SS-39200-036                 
111S08080095LA4

SS-37000-007                                
106-080800-34

SS-39100-048                                                  
111-08080028L34

SS-37200-028                  
110S080820-24

SS-39200-054 
111S08080028L34

SS-37200-028
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CMPPlenum
NFPA 262

UL-910 
Steiner Tunnel

Riser
UL-1666

Vertical Shaft

Residential
VW-1

Vertical Flame

General
Purpose
UL-1685

Vertical Tray

CSA FT4

CL3P

CL2P

CMR

CMX

CMG
CM

CL3R

CL2R

PLTC

CL3

CL2

CL3X

CL2X

FPLP

FPLR

FPL

Jacket Material Ratings
NFPA-70 National Electric Code® (NEC) 
is the guideline for safe electrical design, 
installation, and inspection to protect people 
and property from electrical hazards. As such, 
NEC established cable jacket ratings for the 
environment where each cable is best suited . 
These ratings are based on flammability 
testing to meet either required NFPA or UL 
specifications. 

NEC Rating
Multipurpose 
Residential

General 
Use Riser Plenum

CMX X

CM/CMG X X

CMR X X X

CMP X X X X*

CM-LS X X*

*Useful where low smoke generation is critical

LSZH cables are tested to different criteria than 
CM/CMG, CMR and CMP cables and some,  
such as Quabbin’s DataMax® Mini 28 AWG 
patch cord cables, are made with Low Smoke 
Zero Halogen materials .

Electric Code Substitution Chart 

Figure 1 — Quabbin DataMax® shielded cable design Figure 2 — Competitors’ discontinuous shield

Fully-shielded data cable is available from Quabbin in all categories for higher data integrity and security . As shown 
above, the DataMax® cable core is protected from external noise and alien crosstalk . Our competitors’ discontinuous 
shield is susceptible to external noise and signal emission that negatively affects data speed and security.

Data Cable Security
Continuous Shield vs. Non-continuous Shield
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One way to spot a subpar patch cord cable is by scraping 
the conductor. If the copper flakes off to expose a metal 
core, this means you have likely purchased aluminum 
disguised as copper . These cables degrade performance, 

are more fragile and have a lower 
bend radius . Quabbin uses only 

the highest grade 
copper conductor 
— never copper clad 

aluminum .

Cable Category Designations and Features
Category Max. Data Rate Bandwith Max. Distance Usage

Category 5e 1 Gbps 100 MHz 100 m (328 ft.) 100BaseT Ethernet, residential homes

Category 6 1 Gbps 100 MHz 100 m (328 ft.) Gigabit Ethernet, commercial buildings

Category 6a 10 Gbps 500 MHz 100 m (328 ft.) Gigabit Ethernet in data centers and commercial buildings

Category 8 25 Gbps (Cat8.1) 
40 Gbps (Cat8.2) 2000 MHz 30 m (98 ft.) 25 Gbps/40 Gbps Core Infrastructure

Tin vs. Bare Copper Conductors
While you shouldn’t trust aluminum coated 
with copper, you should trust copper coated with 
tin — which is an essential step in protecting against 
oxidation and corrosion . Quabbin has long studied 
the benefits of plating copper conductors with tin vs. 
using bare copper alone, and we use this upgrade/
enhancement extensively throughout our product line . 

Aged Copper:  
Stranded vs. Solid 
While other suppliers may have 
difficulty with aging cables in the field, 
Quabbin has avoided this issue by 
using tinned copper and other pre-
mium materials, as well as design and 
manufacturing processes continually 
refined for decades. 
  In October 2020 a member of 
the user community submitted a 
presentation at the Telecommunica-
tions Industry Association’s TR-42 .7 
Copper Cabling Systems meet-
ing recommending against the use 
of stranded copper . The member 
measured a solid and stranded cable 
after an accelerated aging test (40oC, 
90% RH, 2 Weeks) . Data showed that 
a significant degradation in insertion 
loss due to aging can cause channels 
using stranded cable to fail . 
  Our engineering team located a 
Quabbin cable manufactured in May 
1997, which was stored in tempera-

tures ranging from 0°F to 90°F and 
unknown humidity levels . The 24 
AWG 7/32 tinned copper 4-pair UTP 
cable was tested against the current 
TIA patch cord limits and passed . 
This cable was aged in a more realis-
tic temperature environment and after 
23 years still passed the TIA patch 
cord insertion loss limits . Test data is 
shown above .

 

Quabbin presented data that proved 
when using quality materials and 
processes, stranded copper cable  
will meet all TIA requirements and 
stand the test of time . As a result, 
the TIA decided against the ban on 
stranded cables . Our expertise in  
designing and manufacturing strand-
ed data cable distinguishes us from 
our competitors .
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The measured insertion loss of 23-year-aged Quabbin stranded cable exceeds TIA standards.

Copper Conductor Facts
Copper Clad Aluminum

Bare copper (top) 
and copper coated 
with tin (bottom)

Aluminum disguised as copper
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ANSI: The American National Standards Institute

ASTM: ASTM International, formerly known as 
American Society for Testing and Materials

Attenuation: Ratio of received signal power at the end 
of the cable to the signal power inserted at the start  
of the cable, measured in decibels (dB) . It represents 
the amount of signal power lost over the length of  
the cable .

AWG (American Wire Gauge): Used to measure the 
diameter of solid and round electrical conducted wire . 
This measurement helps determine a wire’s current 
carrying capacity, voltage, and resistance level . 

Bend radius: Radius of a measured arc that a cable 
can bend around during installation .

Braid: Shield constructed with interwoven copper 
strands that provides structural integrity .

Capacitance: Ability of two conductors separated by 
an insulating material to store a charge .

Color code: Color system used for wire identification 

Cord cable: Cable used to make a patch cord 

Core: The cable components; typically, a group of 
insulated wires that may include a shield, tape, drain 
wire, filler, and separator. 

Crosstalk: Unwanted signal interference. For the 
purpose of the test, “Near” and “Far” ends are used 
are reference points to establish where the signal 
originates .

Near End Crosstalk (NEXT): Interference between 
two pairs in a cable measured at the same end of the 
cable as the interfering transmitter . Interference will be 
the greatest at the end where the interfering signal is 
transmitted from, called the “Near” end .

Power Sum Near End Crosstalk (PS-NEXT): 
Calculation of the sum of unwanted signals from all 
the other pairs (in every combination) in the cable that 
affect the “victim” pair.

FEXT: The same as NEXT (measuring the effect on 
one pair to another) but at the other end of the cable 
from the transmitting device .

Power Sum Attention to Crosstalk Ratio Far End 
(PSACRF): The sum of the unwanted signals from 
pairs on the far end onto a pair on the near end .

Near End Alien Crosstalk (ANEXT): Unwanted 
signal interference from adjacent cables .

PSANEXT: Calculation of the sum of unwanted 
signal interference from all the other pairs (in every 
combination) in the cable that affect the “victim” pair.

PSAACRF: Power sum attenuation to alien crosstalk 
ratio, far end .

CSA (Canadian Standards Association): Global 
organization dedicated to safety, social good and 
sustainability . 

Data Cable: Cable designed to meet specific electrical 
standards for use in data transmission systems . May be 
used in more rigorous or demanding applications .

Derating: Shortening the length of channels to ensure 
sufficient signal-to-noise ratio and avoid data packet 
loss . 

Drain wire: The uninsulated wire in contact with the 
shield throughout the length of the cable . The drain 
disperses unwanted electrical energy from the cable to 
a safe grounding point . 

E1: Digital communication link that enables the 
transmission of voice, data, and video signals . E1 is 
the European standard and is equivalent to the North 
American T1 standard .

Electromagnetic interference (EMI): Unwanted 
noise or interference in an electrical path or circuit 
caused by an outside source .

Elongation: Measurement of how much an object will 
increase in length under a certain load . The results are 
expressed as a percentage of the original length .

ETL (Electrical Testing Labs): Administered by 
Intertek, a global Total Quality Assurance provider . An 
ETL listing is proof of product compliance with official 
quality and safety standards . 

FEP: Fluorinated Ethylene Propylene

F/FTP: Foiled with Foiled Twisted Pairs 

F/UTP: Foiled with Unshielded Twisted Pairs

IEC (International Electrotechnical Commission): 
The world’s leading organization for the preparation and 
publication of international standards for all electrical, 
electronic, and related technologies .

IEEE (Institute of Electrical and Electronics 
Engineers): The world’s largest technical professional 
organization dedicated to advancing technology for the 
benefit of humanity.

Glossary
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Impedance: Opposition of an electric current or the 
resistance to the flow of energy when voltage is applied 
to an electrical circuit or cable . Generally, the need  
for high or low impedance varies depending on the 
cable application .

Insertion loss: Ratio of received signal power at 
the end of the cable to the signal power inserted at 
the start of the cable, measured in decibels (dB) . It 
represents the amount of signal power lost over the 
length of the cable .

Jack: Receptacle connector 

Jacket: Extruded, external casing that surrounds and 
protects the cable core . 

LAN (Local Area Network): Collection of devices 
connected in one physical location, such as a building, 
office, or home. 

LSZH (Low Smoke Zero Halogen): LSZH cables  
are built with a jacket material free of halogen .

Max OD: Maximum allowable outer diameter or wire  
or cable

MHz: Megahertz (MHz) is one million hertz and is 
used to measure the transmission speed of electronic 
devices, including channels, buses, and the computer’s 
internal clock .

Min OD: Minimum allowable outer diameter of wire  
or cable

NEC (National Electric Code): NFPA 70®, National 
Electrical Code®, is the authoritative document 
addressing electrical installations in residential, 
commercial, and industrial settings .

NFPA: National Fire Protection Association (NFPA)

Nom OD: Desired outer diameter of wire or cable

OD (Outside Diameter): The diameter of a cable.  
In general, as the wire gauge increases, so does the 
cable OD .

Patch cord: Stranded copper cable with modular 
plugs attached, for patch panel or work area 
connections

PoE (Power over Ethernet): Technique for delivering 
DC power to devices over copper ethernet cabling, 
eliminating the need for separate power supplies  
and outlets .

Plug: The part of a cord that connects to a port. 

PE (Polyethylene): Common data cable insulation

PVC (Polyvinyl Chloride): A thermoplastic material. 
PVC is a versatile and widely used compound resistant 
to UV, chemicals, and water . 

Return loss: Portion of a signal that cannot be 
absorbed by the end of line termination or cannot cross 
an impedance change at some point in the transmission 
system .

RoHS (Restriction of Hazardous Substances): 
Directive originated in the European Union (EU) . 

Separator: Also called web separator or spline, is used 
to improve crosstalk performance by separating pairs . 

S/FTP: Screened with Foiled Twisted Pairs. 

Shield: Metallic layer of braid, spiral serve or tape that 
is applied over a core of a single insulated conductor 
or a group of conductors to prevent electrostatic or 
electromagnetic interference between adjacent wires 
and external sources .

Solid copper cable: Cable made with solid copper 
conductors .

Stranded copper cable: Cable made with small 
gauge copper conductors twisted together to create a 
single large conductor . 

Structured cabling: System of cables, wires, and 
other hardware that connects communication systems 
into one cohesive unit .

T1: High-speed digital network developed by AT&T 
in 1957 . This network scheme was implemented in 
the 1960s to support long haul digitized (digital) voice 
signals to upgrade and replace the full analog telephone 
system of the time .

TIA (Telecommunications Industry Association): 
Accredited by ANSI as a standards-developing 
organization (SDO). 

UL: The largest and best known independent, not-for-
profit testing laboratory in the world. 

UTP: Unshielded Twisted Pairs

xDSL: Technology which enables ordinary voice-grade 
copper telephone wires .

27

G
lo

s
s

a
ry



What is the minimum bend 
radius of the cable?
Bend radius is the inside radius of 
the cable when bent . It is a stationary 
bend not continuous motion . ANSI/
TIA-568 .2-D requires UTP cable  
to have a minimum bend radius of  
4x the cable OD for UTP cable and 
8x the cable OD for shielded cable  
at -20°C. For flat cables, Quabbin 
lists the bend radius for the  
smallest dimension .

How long of a patch cord  
can I use?
The ANSI/TIA-568 .2-D uses a total 
of 10 meters of patch cord cable 
to derive the channel requirements . 
This includes 90 meters of horizontal 
cable and 4 plug/jack connections . 
It is possible to use longer cords in a 
channel by allocating more insertion 
loss per meter to the patch cord . For 
24 AWG patch cord each additional 
meter of patch cord would require 
that 1.2 meters of horizontal be 
removed . So if you want to use 20 
meters of 24 AWG patch cord cable 
the maximum horizontal length is 78 
meters and the maximum channel 
length is 98 meters instead of 100 
meters . The same is true of 26 AWG 
patch except that the factor is 1 .5 
meters of horizontal removed for 
each additional meter of patch . For 
28 AWG the factor is 1 .9 meters . 
See "Calculating Channel Length" on 
page 20 for more information.

I want to use only patch 
cord cable in the channel 
(no jacks, patch panels or 
horizontal cable). How long 
can the cord be?
This has become fairly common . 
This is listed as the plug-to-plug 
maximum length on each catalog 
page . It is determined by comparing 
the cable performance against the 

channel specification. When making 
an assembly for this purpose, it is 
preferred that the assembly be tested 
as a channel and as a cord since the 
channel test would not include the 
plug . This ensures that the plug is 
assembled properly .

I want to make assemblies 
with shielded cable and 
unshielded plugs. Will  
it work?
This has become a common practice 
especially in Cat 6a applications 
because shielded cable is generally 
smaller than Cat 6a UTP cable . 
Based on testing Quabbin has done 
on cable with the shield floating, 
we believe the cable will work for 
a Cat 6a application and meet 
alien crosstalk requirements . The 
assembly will not be a shielded 
assembly, and if it is installed in a 
shielded channel, it will reduce the 
effectiveness of the channel shielding 
by breaking the shield connections . 

What does the “R” in the  
part number printed on the 
cable mean?
The “R” is to identify the cable 
as being RoHS compliant . All the 
cables in this catalog are RoHS 
compliant . Quabbin will supply RoHS 
compliance information on request .

Does Quabbin sell 
assemblies?
No, Quabbin sells bulk cable . 
Please contact your Quabbin sales 
representative for an assembler or 
distributor in your area . 

Can I use your category cable 
for PoE applications?
Yes, Quabbin category cable 
supports all standards based PoE 
systems (PoE, PoE+ and PoE++) . 

The cables are CMX, CM, CMG or 
CMR, and they support Class 2 
applications per the NEC .

How cold can cable be when  
I install it?
The minimum cable temperature for 
installation is 0°C .

What should I consider when 
specifying Ethernet patch 
cord cables?
Patch cords are integral to 
any cable network yet are also 
considered the weakest links in 
the cabling system — this is often 
due to low-quality materials and/or 
poor assembly practices . You can 
minimize these issues by specifying 
Quabbin patch cord cable . 

While it may be tempting to specify 
a cable or connector primarily based 
on cost, low-quality components 
can impede a system from meeting 
applicable TIA standards . For 
example, patch cord cable made 
with copper-coated aluminum is 
cheaper but is more fragile, has a 
lower bend radius, and is likely to 
degrade performance . In addition, 
to prevent costly network downtime, 
both cable and connectors should 
be sourced from companies that 
manufacture in accordance with 
industry standards .

When specifying patch cords, 
consider the environment the 
cables will be in . For example, bare 
copper and plated copper are both 
effective in electrical performance, 
but copper plated with silver, gold, or 
tin is protected from oxidization and 
corrosion . Silver and gold have some 
advantages but are expensive . Tin, 
the cheapest of the three, is highly 
conductive, stable, and proven to 
maintain cable performance longer . 
For these reasons, Quabbin uses tin-
plated copper exclusively . 

Frequently Asked Questions
F

A
Q
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What is return loss? Why is  
it important?
Return Loss (RL) is an important 
noise measurement for local 
area networks (LANs) and their 
components . With faster and 
bidirectional signaling being 
implemented, RL has become a 
more relevant measurement . RL is a 
summation of all the reflected signal 
energy returning to the end where 
it originated . In a LAN system that 
uses bidirectional signaling, RL is 
like an echo, and is not the same as 
crosstalk . But while RL is real data, it 
still interferes with the desired signal, 
and must be treated as noise . 

Discontinuities, which can occur at 
connections where the cable meets 
a plug or jack, and within the plug or 
jack itself, are one of the causes of 
RL . A discontinuity can also occur if 
a cable is bent too much, kinked, or 
damaged . When a transmitted signal 
pulse hits a structural discontinuity,  
it creates an echo or Return Loss . 

Mismatches are another cause of RL . 
Mismatches are usually component-
to-component related . For example, 
if the horizontal cable in a network 
averages 100 ohm, and the patch 
cord cables used in the network are 
106 ohms, each 6-ohm mismatch 
causes poor RL performance . 

In order to accurately measure 
and predict RL, it’s important to 
understand how data transmission 
behaves . Data streams are complex 
packages of many different 
frequencies and electronic vibrations . 
As a result, when predicting RL, 
simply adding up the responses of 
the individual system components 
will not accurately model how 
the larger structure will behave . 
Moreover, when testing networks  
for RL both ends of the network 
should be evaluated as they  
generally are asymmetrical . 

Why is cable capacitance 
important for electronic 
applications?
Modern networking standards are 
designed to ensure that compatible 
networks can communicate with 
one another. Organizations such as 
the Electronic Industries Alliance 
(EIA), Telecommunications Industry 
Association (TIA), American National 
Standards Institute (ANSI), and 
the Institute of Electrical and 
Electronics Engineers (IEEE) develop 
standards such as the EIA RS-232 
and IEEE 802 .3, which establish 
common terminology and interface 
requirements . If a system is built 
to meet these standards, it will be 
able to interface successfully with 
similar systems . The standards set 
by the aforementioned organizations 
specify cable constructions and 
electrical performance necessary to 
meet the system data speeds and 
transmission distances . Cables that 
fail to meet those specifications will 
degrade the system performance, 
not transmit at the specified 
maximum distance, and/or cause  
the system to be incompatible  
with others . 

The standards often are based on 
the input versus the output of the 
cable . When data is transmitted 
through the cable in high-speed 
pulses, it will degrade or deteriorate . 
If it deteriorates too much, the device 
at the end will either be unable to 
recognize the data or record false 
data. By balancing conductor size, 
insulation material, and insulation 
wall thickness, the cable designer 
can produce electronic cables that 
are tailor-made to transmit high-
frequency digital data pulses over  
a maximum distance . 

I can’t afford network 
downtime. What do you 
recommend?
Quabbin evaluated the electrical 
performance of 56 different Cat 6 
and 6a patch cords from various 
sources on the open market . 
Quabbin found that 60% failed to 
meet TIA’s critical performance 
requirements . Our previous study of 
Cat 5e and Cat 6 patch cords, “Most 
Patch Cords Fail Testing,” proved 
that 70% of the patch cords failed 
to meet return loss and/or crosstalk 
specifications. These two market 
surveys clearly demonstrate the 
importance of specifying high-quality 
components, such as the patch 
cords produced by Quabbin, in  
the assembly . 

Patch cords that fail requirements 
can considerably weaken network 
performance or even cause the 
network to fail, resulting in costly 
downtime and repairs . Based on 
the results of our study, network 
engineers and IT professionals 
should specify the highest quality 
cable and connectors for their  
patch cords .
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GLOBAL AND REGIONAL SALES MANAGERS SALES SUPPORT

Ted Brunk Dean Hart Jason SterndaleSteve Spoonts Ron Cooney Martha Parker

Sales and Customer Service

•	 Eliminates	overseas	shipping	times	and	costly	delays
•	 Locations	from	coast	to	coast	(MA,	AZ,	FL,	CA,	TX)

Easy Ordering & Shipping

•	 Sales	representatives	located	throughout	
North	America

•	 Sales	support	specialists	available	to	answer	
questions	and	process	orders

•	 Orders	for	in-stock	items	placed	by	1	p.m.	
Eastern	Time	qualify	for	same	day	shipping

Inventory Stocked 
Throughout USA

Quabbin Wire & Cable Co., Inc., 10 Maple Street, Ware, MA 01082

800.368.3311 • 413.967.6281 • fax 413.967.7564 • www.quabbin.com
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             Cable Finder
Search our products by:
• Application •  Ratings & Approvals
• Part Number •  Physical Properties
• Construction •  Category

  www.quabbin.com/cable-finder

         Inventory Finder
Check our inventory:
• Part Number
• Warehouse Location
• Quantity Available

  www.quabbin.com/inventory

CONTACT	QUABBIN

(800) 368-3311
sales@quabbin.com


