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SECTION 27 15 43: Communications Faceplates and Connectors
connectors – augmented category 6 modular jacks

PART 1 GENERAL

1.1 Summary

A. SCOPE OF WORK

1. This section includes minimum requirements for product design, quality, and performance, including preparation and installation of augmented Category 6 jacks.  These requirements are specific to 10-Gigabit Ethernet cabling systems.  The IEEE draft standard designation is 10GBase-T. Augmented Category 6 cable and components are required for 10GbaseT transmission over a 100 meter UTP channel.   
2. Augmented Category 6 modular jacks are high performance connectors that terminate to augmented Category 6 cabling (UTP) copper cable in the workstation outlet or modular panel.  Horizontal cabling is distributed from the telecommunications room (TR) on each floor of the building.  Horizontal cabling is fully deployed to the workstation outlet prior to connector termination.  Compliance to codes and standards is required for installation, cable deployment, and connector termination. 
3. This section includes specific requirements for the following: 
a) Connectors – Augmented Category 6 Modular Jacks

4. Related Sections from Division 27: Communications

a) 27 05 26 Grounding and Bonding for Communications Systems

b) 27 05 28 Pathways for Communications Systems

c) 27 05 53 Identification for Communications Systems

d) 27 15 00.19 Data Communications Horizontal Cabling

e) 27 15 13 Communications Copper Horizontal Cabling

5. Related Sections from Division 01: General Requirements

a) 01 11 00 Summary of Work

b) 01 25 13 Product Substitution Procedures

c) 01 33 00 Submittal Procedures

d) 01 43 00 Quality Assurance

e) 01 45 00 Quality Control

f) 01 60 00 Product Requirements

g) 01 86 29 Communications Performance Requirements

1.2 QUALITY ASSURANCE

A. Installation of Augmented Category 6 jacks shall be according to manufacturer’s instructions.

B. Jacks shall be installed according to recognized augmented Category 6 installation practices, and applicable codes and standards.  

C. Installed jacks shall be manufactured by an ISO 9001 Certified facility.

D. Installed jacks shall be free from defects in material or workmanship from the manufacturer, and shall be of the quality indicated.

E. Specified jacks are based on acceptable manufacturers listed in the Construction Documents.

F. All methods of construction that are not specified in the contract documents shall be subject to control and approval by the Owner or Owner’s Representative.

G. Installed jacks shall be lot-traceable by date code.

H. All critical internal manufacturing operations for augmented Category 6 jacks shall have documented in-process inspection and testing according to ISO 9001.

I. Where “approved equal” is stated, any substitute product shall be equivalent to all requirements specified, and is subject to approval. 

J. Materials and work specified in this document shall comply with, and are not limited to the applicable requirements of standards, codes, and publications listed below:

1. ANSI/TIA/EIA-568-B.1, Commercial Building Telecommunications Cabling Standard (and all published addenda), Part 1: General Requirements, 2001.

2. ANSI/TIA/EIA-568-B.2, Commercial Building Telecommunications Cabling Standard (and all published addenda), Part 2: Balanced Twisted Pair Cabling Components, 2001.

3. ANSI/TIA/EIA-568-B.2-10 (current draft), Commercial Building Telecommunications Cabling Standard, Addendum 10: Transmission Performance Specifications for4-Pair Augmented Category 6 Cabling.

4. IEEE 802.3af, Data Terminal Equipment (DTE) Power Over Media Dependent Interface (MDI), 2003 (superceded by IEEE 802.3-2005).

5. IEEE 802.3, Information Technology – Telecommunications and Information Exchange between Systems – Local and Metropolitan Area Networks – Specific Requirements Part 3: Carrier Sense Multiple Access with Collision Detection (CSMA/CD) Access Method and Physical Layer Specifications, 2005.

6. IEEE 802.3an (current draft), Specification for 10 Gb/s (10 Gigabit Ethernet) Operation over Category 6 or higher 4-Pair Balanced Twisted Pair Cabling.

7. TIA/TSB-155 (current draft) Telecommunications System Bulletin: Characterizing Existing Category 6 cabling for 10 Gb/s Ethernet Operation over 55 Meters Channel Length.

8. FCC Code of Federal Regulations, Title 47, Part 68, Subpart F: Connector Specifications (current edition).

9. ANSI/TIA/EIA-569-B, Commercial Building Standard for Telecommunications Pathways and Spaces, 2003.

10. ANSI/TIA/EIA-606-A, Administration Standard for Commercial Telecommunications Infrastructure, 2002. 

11. ANSI J-STD-607-A, Commercial Building Grounding and Bonding Requirements for Telecommunications, 2002.

12. ISO/IEC 11801, Information Technology – Generic Cabling for Customer Premises, 2002.

13. ISO/IEC 18010, Information Technology – Pathways and Spaces for Customer Premises Cabling, 2005. 

14. ISO/IEC 14763-1, Information Technology – Implementation and Operation of Customer Premises Cabling – Part 1: Administration, 2004.

15. BS EN 50173-1, Information Technology – Generic Cabling Systems – Part 1: General Requirements, 2002. 

16. BS EN 50174-1, Information Technology – Cabling Installation – Part 1: Specification and Quality Assurance, 2001

17. National Fire Protection Association, Inc., NFPA 70: National Electric Code (NEC), 2005.

a) NEC Article 250: Grounding and Bonding

b) NEC Article 800: Communications Circuits

18. CSA C22.1-06, Canadian Electric Code (CEC), 2006

19. Underwriter’s Laboratory, Inc., UL1863: Standard for Safety – Communications Circuit Accessories, 4th Ed, 2004. 

20. National Electrical Manufacturer’s Association, NEMA 250-2003: Enclosures for Electrical Equipment

21. Telecommunications Distribution Methods Manual, 10th Ed., Building Industry Consulting Services International (BICSI), 2003.
22. Information Transport Systems Installation Manual, 4th Ed., Building Industry Consulting Services International (BICSI), 2004.

23. U.S. Public Law 336. 101st Congress, ADA: Americans with Disabilities Act of 1992. 

1.3 SUBMITTALS

A. Section 27 15 43 Specification Text

B. Product Data Sheet

C. Manufacturer’s Instructions

D. Product Catalog Literature

E. Product Drawing

F. Third party verification certificates (upon request)

1.4 references

A. Master Format, 2004 Ed., The Construction Specifications Institute, 2004.

B. The Project Resource Manual, CSI Manual of Practice, 5th Ed., The Construction Specifications Institute, 2005.

1.5 WARRANTY

A. Product is warranted free of defects in material or workmanship.

B. Product is warranted to perform the intended function within design limits.

C. Installed augmented Category 6 jacks may be granted a full link or channel warranty by Hubbell Premise Wiring under the conditions stated below.

1. Construction is performed by an installer that is certified by the Hubbell Mission Critical( warranty training program.

2. Contractors performing the certified installation are properly registered in the Hubbell Mission Critical( warranty program.

3. The link or channel components are supplied entirely by Hubbell (including patch cords for channel).

4. Cable used in the installation is supplied by Hubbell, or is qualified and recognized by Hubbell.

5. Links or channels in the installation are properly documented and tested with a “PASS” result.  (See “Field Quality Control – Testing” in PART 3 of this document for testing details).

6. Field testing equipment used is minimum level IIIe classification, and complies with TIA/EIA-568-B.2-10 (current draft) requirements.

7. Required test results and project documentation is submitted to Hubbell by the registered contractor.

PART 2 Products

PART 2 connectors – augmented Category 6 Modular jacks

PART 2 Design requirements

PART 2 Augmented Category 6 Jacks shall be standard FCC-compliant 8-position, un-keyed RJ-45 style, with snap-in mounting features.

PART 2 Jacks shall be designed for 4-pair, 100 ohm balanced unshielded twisted pair (UTP) cable designed .

PART 2 Each jack shall be single unit construction, with snap – fit to industry standard keystone opening (.760” x .580”).

PART 2 Jack housings shall be high impact UL 94 V-0 rated thermoplastic.

PART 2 Jacks shall have a temperature rating of -10 (C (14(F) to 70(C (158 (F).

PART 2 Jacks shall utilize a 2-layer printed circuit board to control near-end crosstalk (NEXT).

PART 2 Printed circuit board design shall incorporate suppression of alien cross-talk  (ANEXT) in compliance with ANSI/TIA/EIA-568-B.2-10 (current draft) requirements.

PART 2 Jack housings shall fully encase and protect printed circuit board and IDC contact fields.

PART 2 Housings shall be ultrasonically welded all-around for tamper resistance and to suppress ANEXT.

PART 2 Jack RJ-45 contacts shall accept a minimum of 2000 mating cycles without degradation of electrical or mechanical performance.

PART 2 RJ-45 contacts shall maintain a minimum deflection force of 100 grams while mated with an FCC-standard RJ-45 plug.

PART 2 Contacts shall be formed flat for increased surface contact with mated plugs.

PART 2 Contacts shall be arranged on the PC board in 2 staggered arrays, one array having 6 contacts and the other array having 2 contacts.

PART 2 Contacts shall be constructed of Beryllium copper for maximum spring force and durability.

PART 2 Contact plating shall be a minimum of 50 micro-inches of hard gold in the contact area over 50 micro-inch of nickel.

PART 2 Jack termination method shall follow the industry standard 110 IDC punch-down.

PART 2 IDC contact termination towers shall have tapered pair-splitting features to aid wire insertion and minimize pair un-twist.

PART 2 IDC contacts and termination towers shall be angled at 45 degrees to reduce bend angle of installed conductors, and to suppress near-end cross-talk (NEXT) between pairs.

PART 2 Angled termination towers and IDC contacts shall aid in suppression of ANEXT between adjacent jacks mounted in high-density faceplates or modular panels. 

PART 2 IDC contacts shall be arranged in staggered arrays of 4 sets of 2 contacts to suppress NEXT and ANEXT.

PART 2 Jacks shall have the Category 6a designation, visible from the front when installed.

PART 2 Bottom of jack shall have date code and an abbreviated catalog number.

PART 2 Jacks shall utilize a paired punch-down sequence to maximize electrical performance.

PART 2 IDC contacts shall be Phosphor Bronze with 100 micro-inch tin lead 60/40 plating over nickel.

PART 2 Jacks shall terminate 24-22 AWG solid conductors.

PART 2 Jacks shall terminate insulated conductors with outside diameters up to .050”.

PART 2 Jacks shall not require special cords, specialty tools or special installation requirements.

PART 2 Jacks shall be compatible with single conductor standard 110 impact termination tools.

PART 2 Jacks shall be compatible with a 4-pair single punch impact tool designed specifically for the purpose.

PART 2 Jacks shall include a translucent stuffer cap for wire retention and to permit visual inspection.

PART 2 Stuffer cap material shall have a specific dielectric to suppress alien cross-talk (ANEXT) between adjacent jacks installed in high-density faceplates or modular panels.   

PART 2 Stuffer cap shall have retention snaps to maintain conductor strain relief.

PART 2 Jacks shall accept FCC compliant 6 position plugs.

PART 2 Jacks shall accept optional hinged dust covers.

PART 2 Jacks shall be compatible with ANSI/TIA/EIA-606-A color code labeling.

PART 2 Jacks shall accept snap-on icons for specific identification.

PART 2 Jacks shall be available in various colors to meet specific customer applications.
PART 2 Jacks shall have attached wiring instruction labels to permit either T568A or T568B wiring configurations. 

PART 2 Category 6a jacks shall be backward compatible with existing Category 3, 5, and 5e category 6 cabling systems for fit, form, and function.

PART 2 PERFORMANCE REQUIREMENTS

PART 2 All transmission parameters shall be independently verified by a UL or ETL third party testing organization.  Transmission testing shall be to 625 MHz.  The TIA/EIA-568-B.2-10 specification limit is 500 MHz.

PART 2 Augmented Category 6 jacks shall exceed transmission requirements specified in  ANSI/TIA/EIA-568-B.2-10 (current draft).

PART 2 The manufacturer shall provide standards-compliance certificates from third party testing organization upon request.

PART 2 Jacks shall be UL LISTED 1863 and CSA certified.

PART 2 Jacks shall exceed IEEE 802.3 DTE Power specification to 4 times the rated current limits with no degradation of performance or materials.

PART 2 Jacks shall be third party verified to 10 Gigabit Ethernet performance according to IEEE 802.3an (current draft).

PART 2 Augmented Category 6 jacks shall meet or exceed  4-connector channel performance requirements of ANSI/TIA/EIA-568-B.2-10 (current draft) standard.

PART 2 The 4-connector channel test configuration shall utilize augmented Category 6 jacks, patch panels and patch cords, from the same manufacturer, with qualified augmented Category 6 cable.

PART 2 PRODUCTS SPECIFIED - HUBBELL PREMISE WIRING PART NUMBERS

PART 2 The Hubbell augmented Category 6 jacks listed in the table below comply with all requirements specified in this document.

	augmentedCategory 6 Jacks

Color
	Hubbell Catalog No.

                                                        (1 per bag, Carton of 25)

	Black
	HXJ6ABK

	Blue
	HXJ6AB

	Gray
	HXJ6AGY

	Office White
	HXJ6AOW

	Orange
	HXJ6AOR

	White
	HXJ6AW


PART 3 Execution

PART 3 PREPARATION

PART 3 Horizontal cabling of the proper category shall be fully deployed from the TR or TE to each wall plate location according to applicable codes and standards.

PART 3 Cable slack, service coil, bend radii, and pathway fill ratio shall comply with applicable codes and standards.

PART 3 Metallic horizontal cable pathways shall be bonded to an approved ground according to ANSI-J-STD-607-A.

PART 3 Cable ends for termination shall be clean and free from crush marks, cuts, or kinks left from pulling operations.

PART 3 INSTALLATION

PART 3 Terminate jacks according to manufacturer’s instructions.

PART 3 To assure 10GBase-T performance, maintain wiring pair twists as close as possible to the point of termination.  Also minimize the length of exposed pairs from the jacket to the ICD termination point during installation.

PART 3 The length of wiring pair un-twist in each termination shall be less than 0.5 inches (13 mm).

PART 3 Jacks shall be properly mounted in plates, frames, or housings with stuffer cap fully installed over IDC contacts.

PART 3 Horizontal cables extending from mounted jacks shall maintain a minimum bend radius of at least 4 times the cable diameter.

PART 3 Cable terminations shall have no tensile or bending strain on IDC contacts after assembly of faceplate or housing to workstation outlets.

PART 3 FIELD QUALITY CONTROL – TESTING

PART 3 Jacks shall be tested as part of the installed horizontal cabling system, with faceplates assembled complete and properly mounted.

PART 3 Each link or channel in the horizontal cabling system shall be identified and tested individually, using an industry standard level IIIe minimum tester, capable of testing to TIA/EIA-568-B.2-10 (current draft) field test requirements.

PART 3 Each jack shall be tested as part of the horizontal channel or link, to 500 MHz, for the augmented Category 6 parameters listed below.

	Wire Map / Continuity
	Length
	Insertion Loss

	NEXT
	PSNEXT
	ELFEXT

	PSELFEXT
	Delay and Delay Skew
	Return Loss


PART 3 Additional field testing, per TIA/EIA-568-B.2-10 (current draft), shall be conducted by the test equipment for alien cross-talk parameters listed below.

	ANEXT
	AFEXT

	PSANEXT
	PSAFEXT


PART 3 A “PASS” indication shall be obtained for each channel or link, using at minimum a level IIIe tester that complies with TIA/EIA-568-B.2-10 (current draft) field testing requirements.

PART 3 Completed test reports shall be submitted per contract requirements of Division 01 Section 01 33 19: Field Test Reporting.

PART 3 See “Warranty” in Part 1 for provisions of the Hubbell link or channel full coverage warranty. 
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