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Overview

As the focus on digital buildings continues to increase, Power over Ethernet (PoE) 
technology is in the spotlight. PoE is gaining momentum because it allows a single Ethernet 
cable to carry both data and electrical power to IP-enabled devices like digital signage, 
security cameras, wireless access points and AV equipment. PoE also offers several other 
time- and money-saving benefits:
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• Reduces cabling and installation costs because devices no longer require 
separate data and electrical connections – they just need one data connection to join 
the network and receive power.

• Allows real-time information sharing so that, when IP-enabled devices are 
connected to the network, they can send and receive information to each other and to 
a central location.

• Provides flexibility in terms of device installation, allowing equipment to be 
positioned based on the best or most practical location instead of proximity to 
electrical outlets.

• Supports faster and easier installation by cabling installers and integrators. 

• Allows for fast, easy scalability when necessary.

• Centralizes management and control so devices can be managed remotely.

• Permits faster moves, adds and changes without business interruption.
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PoE History and Standards

PoE standards indicate signaling requirements between power sourcing equipment (PSE), which provides power on the cable, and 
powered devices (PDs), which receive power from the PSE. PoE has been around since the early 2000s, so most people are aware 
of its capabilities and benefits – even if they’re not currently deploying it. But it’s come a long way since then. 

The first version of PoE provided PSE power of up to 15.4W and delivered up to 13W to powered devices. It was used primarily to 
power and connect VoIP phones, wireless access points and IP surveillance cameras. 

As the use of PoE became prevalent, such as with IEEE 802.11 wireless access points, powered devices added more features that 
simply need more power. As a result, an updated standard – IEEE 802.3at-2009 – increased PSE power to 30W to deliver up to 
25.5W over two pairs to powered devices.

Today, we’re preparing for 4-pair PoE (IEEE 802.3bt, which is likely to become a standard in September of 2018). It will offer two 
additional power levels: 

 1.    A minimum of 60W of PSE power to each PoE port (up to 51W for each device) 

 2.    A minimum of 90W of PSE power to each PoE port (up to 71W for each device)

Impact of PoE on Structured Cabling

Category cables are rated to transmit data over 100 m at room temperature. If the temperature of the cable rises for any reason, 
cabling resistance and insertion loss will also increase. A possible reason for the cable temperature increase is the current needed to 
power PoE devices. As PoE levels increase, so does the current level running through the cable. In these situations, higher current 
levels raise the amount of power dissipated in the cabling, and can cause cable performance issues. If cables are tightly packed into 
trays and pathways, or are in large cable bundles, the chance for heat build-up increases even more without having a way to radiate 
away from the cable. 

When cables get hotter, insertion loss increases (creating more opportunity for downtime); if temperatures rise above the rated 
temperature of the cable, it may cause damage to the cable as well. To accommodate the rise in insertion loss as the temperature 
increases, ANSI/TIA-568.2-D recommends that the length of a channel be reduced (de-rated). De-rating the channel allows it to 
meet the same insertion loss performance requirement – just at a shorter distance.

Managing cable temperature rise is important to keep insertion loss low and reduce the likelihood of bit errors (as well as prevent 
cable damage). When you limit cable temperature rise, you reap several benefits:

• Maintain excellent transmission performance (reduced insertion loss)

• Decrease the need for cooling in cable pathways

• Allow cable to function in high ambient temperatures without exceeding temperature ratings

• Permit larger cable bundles
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Just as important as the cable are the connections we use (like plugs and jacks) in PoE applications. When unplugging a device with 
a PoE connection, an arc (spark) may occur between the plug and jack contacts if the remote device is actively drawing power. The 
user isn’t in danger, but arcing in the electrical contact area may cause connection problems, making transmission through them 
impossible. 

When it comes to plug removal under PoE load, IEC 60512-99-001 offers a test method (testing guidance) to ensure contact 
resistance is met. In a successful test, after 100 cycles and harsh environmental conditions at 600 mA per conductor, the contact 
resistance change must be < 20 mΩ. By choosing connectors that follow these testing methods, you can rest easy knowing that 
arcing won’t damage plug and jack mating points. An updated version of the IEC standard – IEC 60512-99-002 – is currently in draft 
form. Initially, it called for < 20 mΩ contact resistance change after 100 cycles at 1000 mA per conductor. The final version will call for 
< 20 mΩ contact resistance change after 100 cycles at 2000 mA per conductor.

Connectors that are manufactured following IEC 60603-7 specifications will ensure correct mating; these specifications provide 
guidance on where the contact should be made once a plug and jack are connected. According to this standard, the electrical 
contact should be made on the radius of the piercing insulation contact (PIC) – not on other places, such as on the top of the PIC. 
The electrical contact point on the radius of the PIC, along with a cantilever jack contact, allows the plug to disengage from the jack 
outside the electrical contact area, ensuring that plug removal won’t harm the data signal path in any way.

TSB-184-A, Guidelines for Supporting Power Delivery Over Balanced Twisted-Pair Cabling, has also been created as an addition to 
ANSI/TIA-568 infrastructure requirements. It provides guidance for power delivery using all four pairs in a cable, with up to 1000 mA 
per pair to support a maximum power of 100W. By following TSB-184-A guidelines, remote power delivery can be provided via a 
category cable without compromising performance or functionality.

For best performance, the recommendations focus on: 

• Leaving cables unbundled when possible to facilitate better heat dissipation - if not possible, smaller 
bundles are recommended.

• Limiting the number of cables per bundle, per the guidance of TSB-184-A, or manufacturer guidelines, to 
control potential temperature rise and maintain cable performance.

• Using Category 6A 4-pair balanced twisted-pair cabling for new PoE installations.

What about 28 AWG Cables?

Small-diameter 28 AWG patch cords can be used in PoE systems, but the industry varies in terms of recommended wattages. 
Belden recommends wattage of 60W or less, with a maximum bundle size of 12 cables. At this time, it’s recommended that a 
length of 15 m is not exceeded to help keep the DC resistance for the channel below the PoE requirement of 25 Ω.

LP Cable Ratings and PoE

The vast majority of today’s PoE applications deal with power delivery below 60W (PoE Type 3 or 
lower). But power levels are on the rise, and it won’t be this way for long.

To address concerns about cable temperature rise with PoE, UL introduced its Limited Power 
(LP) certification in late 2015. An LP cable is one that is certified by UL to not exceed its jacketing 
temperature rating under certain conditions (after correcting for an ambient temperature of 45 
degrees C), meaning that the reliability of the insulating and jacketing materials will perform as 
expected as the cable reaches its rated temperature. This is achieved by manufacturing a cable 
with insulating and jacketing material that can handle higher temperatures. 

In order for cables to pass testing and achieve an LP rating, UL bundles 192 cables together in 
an enclosed, 6-foot-long, non-metallic conduit capped with insulation at both ends. The cables are subjected to different currents, 
and UL keeps track of the temperature rise inside the cables. The amperage in each conductor is increased from 0.5A 
to as high as 1A in 0.1A increments, or until the temperature inside the cable bundle reaches the rated temperature. 
The amperage is then recorded, and this value becomes the LP rated amperage. An LP rating is always coupled with a 
specific current, which is the current that the cable can handle on each conductor without exceeding temperature ratings.
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Using the data from these tests, we reached the full 100 m length 
with Belden 10GXS, a Category 6A cable. We also tested cables 
from other manufacturers and weren’t able to reach the full 100 m 

length – they weren’t designed to perform at temperatures this high.

There are two situations where LP-rated cable may be called for:

 1.    Power-supplying equipment is capable of power higher than 60W, such as PoE Type 4

 2.    The size of the cable bundles are not known or not controlled

In these cases, selecting a cable with an LP rating will ensure safe operation without exceeding temperature ratings.

Belden’s 100W PoE Solution

So when can a cable fulfill its full 100 m reach under higher temperatures? Only when it is designed and manufactured to do so – 
and Belden discovered this through testing.

To test temperature characteristics of different cables, Belden cables were placed in an environmental chamber to measure insertion 
loss with cable temperature change. Data was generated for each cable; changes in insertion loss were recorded as temperatures 
changed.

The information gathered from these tests was combined with connector and patch cord insertion loss levels to determine the 
maximum length that a typical channel could reach while maintaining channel insertion loss compliance. The model we used 
represents a full 100 m channel with 10 m of patch cords and an initial permanent link length of 90 m. 

We assumed that the connectors and patch cords were being used in a controlled environment (at room temperature, with insertion 
loss that is always the same). Permanent links were assumed to be at a higher temperature of 60 degrees C (the same assumption 
used in TSB-184-A, where the ambient temperature is 45 degrees C and temperature rise due to PoE current and cable bundling is 
15 degrees C).
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Belden 10GXS is proven to help you reach distances of up to 100 m while maintaining promised performance levels. It also has a 
smaller diameter to save space in cable trays and utilizes EquiBlock™ Barrier Technology to achieve uniform heat-flow dissipation 
while maintaining insertion loss performance. 

When paired with REVConnect® – a new Belden connectivity system – 10GXS can truly support all performance and reliability 
requirements required for 100W PoE.

Designed and tested for reliability, REVConnect passes the latest requirements for:

• Rapid temperature change

• Cycling damp heat

• Vibration with contact disturbance

• Electrical load and temperature

• Mechanical operation with and without electrical load

• High temperatures

REVConnect jacks and plugs were run through the mechanical operations with electrical load reliability testing method. As expected, 
they passed because the REVConnect design ensured that any arcing was in the plug engage/disengage area and not in the 
electrical contact area, as shown.

When the test method IEC 60512-99-002 is ratified, it will define cycling requirements with a 2A load. The test method is meant 
to stress the un-mating of a PoE connection with all the PoE current on one conductor. The method includes 100 cycles through 
varying environmental conditions while maintaining an electrical contact resistance less than 20 mΩ (IEC 60512-99-001 is for PoE 
circuits up to Type 2). And if, for some reason, the jack suffers abuse and can’t or won’t connect, REVConnect makes it quick and 
easy to remove the body and install another one. 

Before Test Method After Test Method
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Planning for 100W PoE

As power demands for IP-enabled devices grow, so will the demands placed on your 
network and cabling infrastructure. Belden 10GXS Cabling and REVConnect fully support the 
performance and reliability requirements required for 100W PoE – which is the future of Internet 
of Things and digital buildings. 

Belden also offers small-diameter 28 AWG Category 6 and Category 6A patch cords, available 
in many standard lengths and also customizable in one-foot increments. Compared to 24 AWG 
patch cords, they offer more than a 50% reduction in OD and 40% reduction in weight. They 
also meet TIA standards in channels up to 96 m.

When you’re ready, Belden can help you design and implement cabling infrastructure that can 
support 100W PoE, reduce downtime, bring previous disparate devices to your network and 
support high levels of productivity. Visit info.belden.com/ecos/digital-building to learn more.

Maximize Installed Performance with 
Cable and Connectivity You Can Trust

Want a Category 6A cable that can go the distance with 100W of power 
delivery? 10GXS Cable exceeds ANSI/TIA standards for full 100 m 

channels. When paired with Belden’s new game-changing REVConnect 
Connectivity System, it has never been more reliable, easy and versatile!

http://info.belden.com/ecos/digital-building

