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DYMEC Application Note:
 Cat Cabling Information & Recommendations
Overview
Ethernet represents the plumbing pipes of the Internet. Many network installers and system integrators are familiar with Cat5e and Cat6 cables with RJ45 connectors. But the term “Ethernet”, co-invented by Robert Metcalfe, encompasses an entire range of twisted pair and fiber cables that are constantly being upgraded and standardized by the Institute of Electrical and Electronics Engineers known as IEEE. Each new iteration of Ethernet, or category, supports increasingly faster bandwidth speeds and improves upon noise cancelation.

Different Ethernet Categories and Standards
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[bookmark: Summary]Category 3 Cabling
Cat3 cable is an earlier generation of Ethernet but can still be seen in older deployments. With the ability to support a maximum frequency of 16 MHz, this type of Ethernet can still be used for two-line telephone systems and 10BASE-T networks. CAT3 cable can also be used for alarm system installation or similar applications. CAT3 cable can have 2, 3, or 4 copper pairs (though uncommon). Category 5e cable, however, has become the default Ethernet category of choice with the ability to support faster speeds and frequencies.
Recommendation: Stop Using and Replace when needed
______________________________________________________________________________
Category 5 Cabling
Cat5 Ethernet, introduced 10/100 Mbps Ethernet over distances of up to 100 meters, also known as Fast Ethernet. Even though some older deployments still use CAT5 cable, it is now considered obsolete and has since been replaced by Cat5e.
NOTE: Supports 100 Mbps @ 100 meters.
[bookmark: _Hlk21268309]Recommendation: Stop Using and Replace when needed
______________________________________________________________________________
Category 5e Cabling
Though Cat5 and Cat5e cables are physically similar, Category 5e Ethernet adheres to more stringent IEEE standards. “E” is for enhanced, meaning a lower-noise version where the potential for crosstalk is reduced. Crosstalk is interference that transfers from adjacent wires.   
Cat5e is the most common type of cabling used for deployments due to its ability to support Gigabit speeds at a cost-effective price. Even though both Cat5 and Cat5e support a maximum frequency of up to 100MHz, Cat5e has completely replaced its predecessor. Gigabit Ethernet utilizes 4 data pairs in comparison to Fast Ethernet which utilizes 2 data pairs.
Further, Cat 5e supports speeds of up to 1000 Mbps or 1 GbE. It’s flexible enough for small space installations like residences, though it is still used in commercial spaces. Of all the current cabling options, Cat5e is your least expensive option.
NOTE: 100-250Mhz/1 Gbps/100m.
[bookmark: _Hlk21268695]Recommendation: Currently the most commonly used cabling. Does not support 10GbE
______________________________________________________________________________
Category 6 Cabling
Cat6 wiring can support up to 10 Gbps and frequencies of up to 250 MHz. While Cat5e cable features 1.5-2 twists per cm, Cat6 cables are more tightly wound and feature 2 or more twists per cm. (The amount of twists per cm varies slightly between each cable manufacturer).
Cat6 cables also sport thicker sheaths in comparison to Cat5e. Though standard Ethernet supports distances of up to 100 meters, CAT6 cable only supports 37-55 meters (depending on crosstalk) when transmitting 10 Gbps speeds. Its thicker sheath protects against Near End Crosstalk (NEXT) and Alien Crosstalk (AXT). Cat 6 cables are bulkier and will require more space in a conduit or tray.
Even though Cat6 and Cat6a cabling offer higher performance rates, many LANs still opt for CAT5e due to its cost-effectiveness and ability to support Gigabit speeds.
NOTE: 250-500Mhz/10 Gbps /100m.
[bookmark: _Hlk21269733]Recommendation: Does not support 100GbE. Use Fiber cabling where possible for 10GbE links. Use Category 6a cabling if possible.
______________________________________________________________________________



Category 6a Cabling
Cat6a supports bandwidth frequencies of up to 500 MHz, twice the amount of Cat6 cable, and can also support 10Gbps like its predecessor. However, unlike Cat6 cabling, Cat6a can support 10 Gigabit Ethernet at 100 meters. [Cat6 cabling on the other hand, can transmit the same speeds at up to 37 meters.]
Cat6a also features more robust sheathing which eliminates alien crosstalk (AXT) and improves upon the signal-to-noise ratio (SNR). “A” = augmented. The stronger sheathing makes Cat6a cabling considerably thicker than Cat6. It is less flexible to work with, and therefore, better suited for industrial environments at a lower price point.
NOTE: 250-500Mhz/10 Gbps /100m.
Does not support 100GbE. Use Fiber cabling where possible for 10GbE links. Most widely used 10GbE copper cabling. 
______________________________________________________________________________
Category 7 Cabling
Cat7 can also support 10 Gbps, but laboratory testing has successfully shown its ability to transmit up to 40 Gb at 50 meters and even 100 Gb at 15 meters. The newer “Class F” cabling can support frequencies of up to 600 Mhz. Cat7 has not been approved as a cable standard for telecommunications.
Cat7 offers extensive shielding to reduce signal attenuation and is relatively stiff in comparison to previous generations of cabling. Both individual pairs are shielded, with an additional layer of shielding over the entire cable. The shielding needs to be grounded and Cat7 also requires special GigaGate45 (GG45) connectors to take full advantage of higher performance features. Cat6a can perform just about the same as Cat7 but at a lower price point. Most of our AV and IP surveillance customers opt for Cat6a STP or Cat6a FTP. Both offer shielding from alien crosstalk and interference around high voltage lines.
Note: 600Mhz/10Gbps/100m (40Gbps at 50m/100Gbps at 15m).
Use Fiber cabling where possible for 40 / 100 GbE links.
______________________________________________________________________________
Category 8 Cabling
Cat8 cable is still in the development stage and will ratified shortly. Category 8 cabling infrastructure has been designed to support short-distance (between 5 and 30 meters) runs of 25- or 40-Gbit/sec transmission. 
______________________________________________________________________________
THE DYMEC.com WEBSITE
DYMEC provides online support via our WWW site at www.dymec.com. This website is used to make files, code and information easily available to customers. Accessible by using your favorite Internet browser, the website contains the following information:
· Product Support – Data sheets and errata, application notes and sample programs, design resources, user’s guides and hardware support documents, latest software releases and archived software
· General Technical Support – Frequently Asked Questions (FAQ), technical support requests, online discussion groups, DYMEC Consultant program, Distributor and Partner listing
· DYMEC Business – Product selection and ordering guides, latest DYMEC press releases, listing of seminars and events, listings of DYMEC sales offices, distributors and factory representatives

[bookmark: Customer_Change_Notification_Service]CUSTOMER CHANGE NOTIFICATION SERVICE & Security Notices
DYMEC’s customer notification service helps keep customers current on DYMEC products. Subscribers will receive e-mail notification whenever there are changes, updates, revisions or errata related to a specified product family or development tool of interest. This includes any security notices
To register, access the DYMEC website at www.dymec.com. Under “Support”, click on “Customer Change Notification” and follow the registration instructions.

CUSTOMER SUPPORT
Users of DYMEC products can receive assistance through several channels:
· Distributor or Representative
· Local Sales Office
· Field Application Engineer (FAE)
· Technical Support
Customers should contact their distributor, representative or Field Application Engineer (FAE) for support. Local sales offices are also available to help customers. A listing of sales offices and locations is included in the back of this document.
Technical support is available through the website at: http://dymec.com/support
Technical support is available via email:  Support@DYMEC.com

[bookmark: Customer_Support][bookmark: _Hlk21255818]Trademarks
The DYMEC name and logo, the DYMEC logo, 3170, KUSA are registered trademarks of DYMEC in the U.S.A. and other countries.

3170™ is a registered US Trademark of DYMEC for Input File Switches and Routers. No other company has been licensed or authorized to use this trademark.

Patents
The DYMEC Secure Chassis for NSA Certified End Points is the property of DYMEC.
	Secure Chassis includes:
		Secure Reset Button – (Disabling)
		Secure Console Port – (Disabling)
Controlled via “Service Control” – allowing easy to configure secure device services.
US Patent Trade Office – Patent Pending

All other trademarks mentioned herein are property of their respective companies.
[bookmark: _GoBack]© 2019, DYMEC, All Rights Reserved.
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