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The purpose of this document is to provide documentation to cabling professionals interested in providing their customer a standard specification applicable to commercial building structured cabling applications.

It is highly recommended and the issuers responsibility to have any RFQ documents, including those based on this general format, reviewed by the issuing company’s professional advisors before it is released to the public.  In no way may this document be used in a manner that is detrimental to the interests of Panduit, Belden and/or their subsidiaries.
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1. Introduction

1.1. Purpose

The purpose of this document is to provide documentation to cabling professionals interested in providing their customer a standard specification applicable to commercial building structured cabling applications.  

The documentation includes 


• Product specifications


• Minimum product performance


• Structured cabling design considerations


• Installation guidelines

The information contained in this document is based on our experience to date and is believed to be reliable.  It is intended as a guide for use by persons having technical skill and is to be used with their own discretion and risk.  We do not guarantee favorable results or assume any liability in connection with its use.  Dimensions contained herein are for reference purposes only.  For specific dimensional requirements consult the factory.  This publication is not to be taken as a license to operate under, or a recommendation to infringe any existing patents.  This supercedes and voids all previous literature, etc. 

It is highly recommended and the issuers responsibility to have any RFQ documents, including those based on this general format, reviewed by the issuing company’s professional advisors before it is released to the public.  In no way may this document be used in a manner that is detrimental to the interests of Panduit, Belden and/or their  subsidiaries.

1.2. Applicable  Standards

The following industry standards are the basis for the structured cabling system described in this document.  The list is incorporated by this reference to them.
1.2.1. TIA/EIA 

· TIA/EIA-568-B
Commercial Building Telecommunications Cabling Standard 

· TIA/EIA-568-B.1
General Requirements
· TIA/EIA-568-B.2
Balanced Twisted Pair Cabling Components Standard
· TIA/EIA-568-B.3
Optical Fiber Cabling Components Standard
· TIA/EIA-569-A
Commercial Building Standard for Telecom.



Pathways and Spaces

· TIA/EIA-606
Administration Standard for the Telecommunications



Infrastructure of Commercial Buildings

· TIA/EIA-607
Commercial Building Grounding/Bonding Requirements
1.2.2. NFPA

· NFPA-70

National Electric Code (NEC)  -1999

1.2.3. ISO/IEC

· ISO/IEC 11801
Generic Cabling for Customer Premises

The most recent versions of all documents apply to this project.

If there is a conflict between applicable documents, the order above shall dictate the order of precedence in resolving the issue unless an enforceable local or national code is in effect.
1.3. Additional Support 

1.3.1. Integrity™ System Warranty

An Integrity™ System Warranty shall provide a complete system warranty to guarantee end-to-end high performance cabling systems that meet application requirements.  The guarantee shall include cable and connectivity components and have one point of contact for all cabling system issues.  The system shall be warranted for a period of at least 25 years.  

1.3.2. Contractor Agreement

In order for the structured cabling system or additional links to be eligible for warranty coverage, an installation company trained and certified by Panduit and Belden must install them.  The contractor shall have completed standards based product and installation training. A copy of the PSC Contractor Registration shall be submitted in the proposal. 

1.3.3. Product Guarantee

All PANDUIT Pan-Net ™ non-consumable products have a 20-year guarantee.  When installed per TIA or ISO/IEC standards, the Integrity™ Structured Cabling 

System will operate the application(s) for which the system was designed to support.  
In order to qualify for the guarantee, the structured cabling system must be installed per the following:

1. Meet all TIA/EIA commercial building wiring standards

2. Panduit categorized product must be used in conjunction with an

    equivalent or higher Category UL or ETL verified cable.

3. Panduit Products must be installed per Panduit instruction sheets.

4. Belden products must be installed per Belden guidelines and in accordance with 


TIA/EIA standards

Note: All Networks shall be installed per applicable standards and manufacturer's guidelines.

If any PANDUIT Pan-NetTM product fails to perform as stated above, PANDUIT will provide new components at no charge.

this guarantee is made in lieu of and excludes all other warrantis, expressed or implied.  The implied warranties of merchantability and fitness for a particular use are specifically excluded.  Neither seller nor manufacturer shall be liable for any other injury, loss or damage, whether direct or consequential.

2. Telecommunication Network System Requirements

2.1. Description

The Structured Cabling System shall consist of any one or all of the following structured cabling elements or subsystems:

· Work area

· Horizontal cabling

· Telecommunications room (or horizontal cross connect)

· Backbone cabling

· Equipment room

· Entrance facility
· All cable support structure 
2.2. Supported applications

The Structured Cabling System shall be capable of supporting and/or integrating the following:

· Analogue and digital voice applications

· Data applications

· Local area network services

· Wide area network services

· Video services

· Low voltage devices for building controls

The applications that shall be supported include, but are not limited to:

· Data Communications

· Token Ring (IEEE 802.5)

· Ethernet (10 Base-T, 100 Base-T, 1000 Base-T)

· 100 Base VG Any LAN

· ATM (155 Mbps, 622 Mbps)

· Fiber Distributed Data Interface (FDDI)

· Twisted Pair-Physical Medium Dependant (TP-PMD)

· IBM System 3X

· IBM AS/400

· AppleTalk

· Arcnet

· ISDN

· CDDI

· Any other application designed to run on a generic structured cabling system designed and installed to TIA or ISO structured cabling standards.

· Data Processing

· Mainframe access client server, enterprise server, messaging systems and electronic mail, client database, etc.

· Voice Applications

· Digital and analogue PABXs and key systems

· Video

· Analogue video, digital video, and video conferencing

· Building Services

· Heating, ventilation, and air conditioning (HVAC) monitoring and control

· Lighting

· Motion sensors

· Public address and paging systems

· Security

· Other low voltage devices

· Multiple Services

· The structured cabling system shall also support backward and forward migration of applications with minimal disruption to existing services or personnel, allowing for quick moves, adds, and changes.

2.3. Additional requirements

· Categorized copper product shall be used in conjunction with Belden cable of equivalent category or higher.

· All structured cabling products shall be installed according to any applicable instructions.

· All networks and other applications shall be installed per applicable standards and manufacturers’ guidelines and transmitted over the appropriate minimum Category copper cable or fiber cable for which it was intended to operate on.

· All applicable local, state, national, and federal electrical and fire safety standards shall be adhered to during and after installation.
3. Work Area Subsystem

The Work Area shall consist of the connectivity equipment used to connect the horizontal cabling subsystem and the equipment in the work area. Both copper and fiber media shall be supported.  The connectivity equipment shall include the following options: 

• Patch (equipment) cords and modular connectors

• Outlets and surface mount boxes

• Surface raceway and outlet poles

• Consolidation point / MUTO

3.1. Patch Cords and Modular Connectors

The modular connectors and patch cords will be chosen to match the horizontal cabling medium and rating.  The same manufacturer shall provide the modular connectors and patch cords.  The total patch cord length at the work area is not to exceed 3 meters (10 ft).  Exception: When implementing an open office cabling system as specified under TIA/EIA-568-B (see section 3.4).

3.1.1. Copper 

The PANDUIT Mini-Com® Network Cabling System or equivalent shall be used for the Work Area subsystem, including all modular connectors.  The network cabling system shall be comprised of modular connectors in support of high-speed networks and applications designed for implementation on copper cabling.  All outlets shall utilize fully interchangeable and individual connector modules that mount side-by-side to facilitate quick and easy moves, adds and changes. 

3.1.1.1. Category 6  UTP

Mini-Com®  TX-6™ T3 Modules shall be proposed Category 6 modules featuring Giga-TX™ Technology.  The eight position modules shall be used in all work areas and shall exceed the connector requirements of the TIA/EIA Category 6 standard.  Termination shall be accomplished by use of a forward motion termination cap and shall not require the use of a punchdown tool.  The termination cap shall provide strain relief on the cable jacket, ensure cable twists are maintained to within 1/8” (3.18 mm) and include a wiring scheme label.  The wiring scheme label shall be available with both T568A and T568B wiring schemes.  All terminations for this project shall use the T568B (A) wiring scheme.  The modules shall terminate 4 pair 24 and 22 AWG 100 ohm solid unshielded twisted pair cable. The modules shall be universal in design, including complying with the intermateability standard IEC 60603-7 for backward compatibility.  Category 6 modules shall have UL and CSA approval.  The modules shall have ETL verified Category 6 performance and ISO Class E performance (as defined in ISO/IEC 11801) in both the basic and channel links.  They shall be universal in design, accepting 2, 3, or 4 pair modular plugs without damage to the outer jack contacts.  The modules shall be able to be re-terminated a minimum of 10 times and be available in 11 standard colors for color coding purposes.  The jack shall snap into all Mini-Com outlets and patch panels.  The module shall include a black base to signify Category 6 300 MHz performance.

	Part number
	Style
	Category
	Colors

	CJ688T3**
	RJ-45
	6
	11






** - designates color 

Integrity™  Category 6 Patch Cords shall be factory terminated with modular plugs featuring a one-piece, tangle-free latch design and black strain-relief boots to support easy moves, adds and changes.  They shall be constructed with Belden Category 6 

24-AWG stranded UTP cable.  Each patch cord shall be 100% performance tested at the factory in a channel test to the proposed TIA/EIA Category 6 standard.  The patch cords shall come in standard lengths of 3, 5, 7, 10, 14, and 20 feet and 6 standard colors of Off White, Black, Blue, Green, Red and Yellow.  
	Part number
	Length (ft)
	Length (M)

	UTPCTGI3**
	3
	0.91

	UTPCTGI5**
	5
	1.52

	UTPCTGI7**
	7
	2.13

	UTPCTGI10**
	10
	3.04

	UTPCTGI14**
	14
	4.27

	UTPCTGI20**
	20
	6.10






** - designates color 

3.1.1.2. Category 5e UTP

Mini-Com® TX-5e™ Modules shall be Category 5e modules featuring Giga-TX™ Technology.  The eight position modular jacks shall be used in all work areas and shall exceed the connector requirements of TIA/EIA Category 5e standard.  Termination shall be accomplished by use of a forward motion termination cap and shall not require the use of a punchdown tool.  The termination cap shall provide strain relief on the cable jacket, ensure cable twists are maintained to within 1/8” (3.18 mm) and include a wiring scheme label.  The wiring scheme label shall be available with both T568A and T568B wiring schemes. All terminations for this project shall use the T568B (A) wiring scheme. The modules shall terminate 4 pair 24 and 22 AWG 100 ohm solid unshielded twisted pair cable. Category 5e modules shall exceed UL or ETL verified Category 5e performance (as defined in TIA/EIA 568-B) and ISO Class D performance (as defined in ISO/IEC 11801) in both the basic and channel links.  They shall be universal in design, accepting 2, 3, or 4 pair modular plugs without damage to the outer module contacts.  They shall be able to be re-terminated a minimum of 10 times and be available in 11 standard colors for color coding purposes.  They shall snap into all Mini-Com® outlets and patch panels.  The module shall include a red base to signify Category 5e capability.

	Part number
	Style
	Configuration
	Category
	Colors

	CJ5E88T**
	RJ-45
	Universal
	5e
	11






** - designates color 

Powersum+™ Category 5e Patch Cords shall be factory terminated with enhanced performance Pan-Plug™ modular plugs featuring a one-piece, tangle-free latch design eliminating the need for strain-relief boots to provide easy moves, adds and changes. They shall be constructed with Belden enhanced 24 AWG stranded UTP cable, and shall meet and exceed UL or ETL verified Category 5e performance (as defined in TIA/EIA 568-B) and ISO Class D performance (as defined in ISO/IEC 11801).  Each patch cord shall be 100% verified for wiring sequence and continuity at the factory.  The patch cords shall come in 7 standard lengths from 1 to 20 feet. The patch cords shall be available in 6 standard colors of Off White, Black, Blue, Green, Red and Yellow.

	Part number
	Length (ft)
	Length (M)

	UTPCI1**
	1
	0.30

	UTPCI3**
	3
	0.91

	UTPCI5**
	5
	1.52

	UTPCI7**
	7
	2.13

	UTPCI10**
	10
	3.04

	UTPCI14**
	14
	4.27

	UTPCI20**
	20
	6.10






** - designates color 

3.1.1.3. Additional Copper Cabling Connectors

Additional Mini-Com® Modules for copper shall include the following:

· 50 and 75 Ohm BNC coax coupler modules, male-male

· F-Type coax coupler module, male-male threaded

· RCA connector modules with black, red, yellow, and white inserts


Solder, pass through and punchdown termination types

· S-Video connectors modules - coupler and punchdown termination types
· Blank module to reserve space for future additions
The connectors shall snap into all Mini-Com outlets and patch panels.
	Part number
	Style
	Medium
	Termination style
	Colors

	CMBA**
	BNC
	Coax
	Coupler
	5

	CMBA75**
	BNC
	Coax
	Coupler
	5

	CMFBA**
	F- Type
	Copper
	Coupler
	5

	CMFSR**
	F-Type
	Copper
	Coupler
	5

	CJRR**
	RCA - red
	Copper
	Punchdown
	5

	CJRY**
	RCA - yellow
	Copper
	Punchdown
	5

	CJRW**
	RCA - white
	Copper
	Punchdown
	5

	CMRPR**
	RCA - red
	Copper
	Pass through
	5

	CMRPY**
	RCA - yellow
	Copper
	Pass through
	5

	CMRPW**
	RCA - white
	Copper
	Pass through
	5

	CMSVC**
	S-Video
	Copper
	Pass through
	5

	CJSV**
	S-Video
	Copper
	Punchdown
	5

	CMB**
	Blank
	-
	-
	5






** - designates color 

3.1.2. Fiber Optic

The PANDUIT®  Mini-Com network cabling system or equivalent shall be comprised of PANDUIT Fiber Optic modular connectors in support of high-speed networks and applications designed for implementation on multimode (both 62.5/125 and 50/125 (m) glass fiber cabling.

All outlets shall utilize interchangeable and individual connector modules that mount side by side to facilitate quick and easy moves, adds, and changes.   Approved components of the Fiber Termination Hardware for the Work Area Subsystem shall include but are not limited to:

3.1.2.1. Fiber Jack 'FJ' 

Fiber Jack "FJ" Connector Modules

Mini-Com® Opti-Jack® Multimode Fiber Optic Connector Modules shall be a high density, field terminable, duplex fiber optic connector featuring a plug and jack that takes up the same space as a copper RJ style modular jack.  It shall feature a latching design for superior coupling strength of over 30 lbs., an adapterless design, half the density of SC, ST and FC connectors, and a jack that mounts flush in outlets.  The fibers shall terminate in 2.5mm ferrules with a non-optical disconnect and an insertion loss typically less than 0.1 dB per fiber.  FJ fiber optic connectors shall fully comply with the fiber optic connector performance requirements as specified in TIA/EIA-568-B.3 and the intermateability requirements as specified by the TIA (604-6) FOCIS-6 standard.  It shall be compatible with 62.5/125(m and 50/125(m, 3.0 mm jacketed or 900(m tight-buffered, multimode glass fiber.  The modules shall be capable of field termination with commonly available tools.  Jacks shall be available in 11 standard colors and plugs shall be available in 4 standard colors for color coding purposes.  The jack cover and boot shall be the industry standard electric ivory color signifying multimode fiber.  It shall incorporate pre-radiused, zirconia ceramic ferrules to ensure consistent end face geometry and high performance connector mating. The jack shall snap into all Mini-Com® outlets and patch panels.  

	Part number
	Style
	 Fiber  type
	Termination
	Colors

	FJJGM5C**
	FJ Jack
	Multimode 

62.5/125 or 50/125(m 
	Field polish
	11

	FJEPGM5C**
	FJ Plug
	Multimode

62.5/125 or 50/125(m
	Field polish
	4






** - designates color 

Mini-Com Opti-Jack Multimode Pre-polished Fiber Optic Connector Modules shall be a high density, field terminable, duplex fiber optic connector featuring a jack with factory terminated and pre-polished fiber stubs that take up the same space as a copper RJ style modular jack.  It shall feature an adapterless design, half the density of SC, ST and FC connectors, and a jack that mounts flush to outlets.  The fibers shall terminate in 2.5mm ferrules with a non-optical disconnect and an insertion loss typically less than 0.35 dB per fiber. FJ fiber optic connectors shall fully comply with the fiber optic connector performance requirements as specified in TIA/EIA-568-B.3 and the intermateability requirements as specified by the TIA (604-6) FOCIS-6 standard.  It shall be compatible with 62.5/125(m and 50/125(m, 3.0 mm jacketed or 900(m tight-buffered, multimode glass fiber.  The modules shall be capable of field termination with commonly available tools.  Jacks shall be available in multiple standard colors for color coding purposes.  The cover and boots shall be the industry standard electric ivory color signifying multimode fiber.  It shall incorporate pre-radiused zirconia ceramic ferrules to ensure consistent end face geometry and high performance connector mating.  The jack shall snap into all Mini-Com outlets and patch panels.  

	Part number
	Style
	Fiber  type 
	Termination
	Colors

	FJJSAM5C**
	FJ Jack
	Multimode 

62.5/125(m 
	Pre-polished
	11

	FJJSAM50C**
	FJ Jack
	Multimode 

 50/125(m 
	Pre-polished
	3






** - designates color 

Mini-Com® Opti-CrimpTM Multimode Pre-polished, mechanical crimp Fiber Optic Connector Modules shall be high density, field terminable, duplex fiber optic connector featuring a jack with factory terminated and pre-polished fiber stubs, requiring no polishing and no adhesive.  The Jack shall take up the same space as a copper RJ style modular jack.  It shall feature an adapterless design, half the density of SC, ST and FC connectors, and a jack that mounts flush to outlets.  The fibers shall terminate in 2.5mm ferrules with a non-optical disconnect and an insertion loss typically less than 0.35 dB per fiber.  FJ fiber optic connectors shall fully comply with the fiber optic connector performance requirements as specified in TIA/EIA-568-B.3 and the intermateability requirements as specified by the TIA (604-6) FOCIS-6 standard.  It shall be compatible with 62.5/125(m and 50/125(m, 3.0 mm jacketed or 900(m tight-buffered, multimode glass fiber.  It shall be capable of field termination with the Panduit® FCRP5 universal crimp tool and other commonly available fiber termination tools.  The modules shall be available in multiple standard colors for color coding purposes.  The cover and boots shall be the industry standard electric ivory color signifying multimode fiber.  It shall incorporate pre-radiused zirconia ceramic ferrules to ensure consistent end face geometry and high performance connector mating.  The jack shall snap into all Mini-Com outlets and patch panels.  

	Part number
	Style
	Fiber  type 
	Termination
	Colors

	FJJSMM5C**
	FJ Jack
	Multimode 

62.5/125(m 
	Pre-polished, mechanical crimp
	5

	FJJSMM50C**
	FJ Jack
	Multimode 

 50/125(m 
	Pre-polished, mechanical crimp
	5






** - designates color 

Opti-Jack® Optical Fiber Patch Cords shall be constructed from high performance 62.5/125(m multimode cable and connectors with zirconia ceramic ferrules.  Integral boots shall provide strain relief and help to maintain consistent polarity.  They shall come in at least one of four standard lengths of 1, 2, 3 and 10 meters.  The following patch cord configuration(s) shall be available:

	 Part number
	Connector #1 ____  to …
	…Connector #2 ____
	Length options 

(M)

	F6D6P-6PM*
	FJ Plug
	FJ plug
	1,2,3,10

	F6D6P-6JM*
	FJ Plug
	FJ Jack
	1

	F6D6P-3M*
	FJ Plug
	SC connectors
	1,2,3,10

	F6D6J-2M2
	FJ Jack
	ST connectors
	2

	F6D6P-2M*
	FJ Plug
	ST connectors
	1,2,3,10

	F6D6J-4M*
	FJ Jack
	FC connectors
	1,2,3,10

	F6D6P-4M*
	FJ Plug
	FC connectors
	1,2,3,10

	F6D6J-NM*
	FJ Jack
	3mm jacketed pigtails
	1,2,3,10

	F6D6P-NM*
	FJ Plug
	3mm jacketed pigtails
	1,2,3,10






* - designates length 

3.1.2.2. ST, SC and FC 

PANDUIT ST Fiber Optic Connectors shall be field terminable simplex fiber optic connectors for both multimode glass fiber that fully complies with the fiber optic connector performance requirements specified in TIA/EIA-568-B.3 and the intermateability requirements specified by the TIA 604-2 FOCIS-2 document.  The multimode ST connector shall be compatible with 62.5/125 (m and 50/125 (m, 3.0 mm jacketed or 900 (m tight-buffered, multimode glass fiber. The connector shall have an insertion loss typically less than 0.3 dB per fiber. They shall be capable of field termination with commonly available tools.  The boots of the multimode ST connector shall be available in black and red to assist in maintaining correct polarity. They shall incorporate pre-radiused zirconia ceramic ferrules to ensure consistent end face geometry and high performance connector mating.

	Part number
	Style
	Fiber  type 
	Termination
	Colors

	FSTMRD
	ST
	Multimode 

3mm jacketed or  

900 (m buffered
	Field polish
	Red



	FSTMBL


	ST
	Multimode 

3mm jacketed or  

900 (m buffered
	Field polish
	Black




PANDUIT Opti-Crimp™ ST Pre-polished, mechanical crimp Fiber Optic Connectors shall be field terminable simplex fiber optic connectors for multimode glass fiber that fully complies with the fiber optic connector performance requirements specified in TIA/EIA-568-B.3 and the intermateability requirements specified by the TIA 604-2 FOCIS-2 document.  The multimode ST connector shall be compatible with 62.5/125(m and 50/125(m, 3.0 mm jacketed or 900(m tight-buffered, multimode glass fiber. The fibers shall terminate in 2.5mm ferrules with a non-optical disconnect and an insertion loss typically less than 0.35 dB per connection.  They shall be capable of field termination with the Panduit® FCRP5 Universal Crimp tool.  The boots of the multimode ST connector shall be available in black and red to assist in maintaining correct polarity. They shall incorporate pre-radiused zirconia ceramic ferrules to ensure consistent end face geometry and high performance connector mating.

	Part number
	Style
	Fiber  type 
	Termination
	Colors

	FSTMMRD
	ST
	62.5/125 Multimode 

3mm jacketed or  

900(m buffered
	Pre-polished, mechanical

crimp
	Red



	FSTMMBL


	ST
	62.5/125 Multimode 

3mm jacketed or  

900(m buffered
	Pre-polished, mechanical

crimp
	Black



	FSTMM50RD
	ST
	50/125 Multimode 

3mm jacketed or  

900(m buffered
	Pre-polished, mechanical

crimp
	Red



	FSTMM50BL


	ST
	50/125 Multimode 

3mm jacketed or  

900(m buffered
	Pre-polished, mechanical

crimp
	Black




PANDUIT®SC Fiber Optic Connectors shall be field terminable simplex fiber optic connectors for multimode glass fiber that fully complies with both the fiber optic connector performance requirements specified in TIA/EIA-568-B.3 and the intermateability requirements specified by the TIA 604-3 FOCIS-3 standard.  The multimode SC connector shall be compatible with 62.5/125(m and 50/125(m, 3.0 mm jacketed or 900(m tight-buffered, multimode glass fiber. The connector shall have an insertion loss typically less than 0.3 dB per fiber. They shall be capable of field termination with commonly available tools. The cover and boots of the multimode SC connector shall be the industry standard electric ivory color signifying multimode fiber.   

They shall incorporate pre-radiused zirconia ceramic ferrules to ensure consistent end face geometry and high performance connector mating.

	Part number
	Style
	Fiber  type 
	Termination
	Colors

	FSCM1RD
	SC
	Multimode 

3mm jacketed 
	Field polish
	Red



	FSCM1BL
	SC
	Multimode 

3mm jacketed 
	Field polish
	Black



	FSCM1BRD
	SC
	Multimode 

900(m buffered 
	Field polish
	Red



	FSCM1BBL
	SC
	Multimode 

900(m buffered 
	Field polish
	Black




PANDUIT®FC Fiber Optic Connectors shall be field terminable simplex fiber optic connectors for both multimode glass fiber that fully complies with the fiber optic connector performance requirements specified in TIA/EIA-568-B.3 and the intermateability requirements specified by the TIA 604-4 FOCIS-4 document.  The multimode FC connector shall be compatible with 62.5/125(m and 50/125(m, 3.0mm jacketed or 900(m tight-buffered, multimode glass fiber. The connector shall have an insertion loss typically less than 0.3 dB per fiber.  They shall be capable of field termination with commonly available tools.  The boots of the multimode FC connector shall be available in black and red to assist in maintaining correct polarity. They shall incorporate pre-radiused, zirconia ceramic ferrules to ensure consistent end face geometry and high performance connector mating.

	Part number
	Style
	Fiber  type 
	Termination
	Colors

	FFCMRD
	FC
	Multimode 

3mm jacketed or  

900(m buffered
	Field polish
	Red



	FFCMBL


	FC
	Multimode 

3mm jacketed or  

900(m buffered
	Field polish
	Black




ST, SC and FC Optical Fiber Patch Cords shall be constructed from high performance 62.5/125(m multimode cable and ST / SC / FC simplex connectors with polymer / zirconia ceramic ferrules.  Integral boots shall be provided to provide strain relief and help maintain consistent polarity.  They shall come in standard lengths of 1, 2, 3 and 10 meters.  The following patch cord configuration(s) shall be used:

	Part number
	Ferrule type
	Connector #1 ____  to …
	…Connector #2 ____
	Length options 

(M)

	F6S2-2M*
	Ceramic
	Simplex ST 
	Simplex ST 
	1,2,3

	F6D2C-2CM*
	Polymer
	Duplex ST 
	Duplex ST 
	1,2,3

	F6D2-2M*
	Ceramic
	Duplex ST 
	Duplex ST 
	1,2,3

	F6S3-3M*
	Ceramic
	Simplex SC 
	Simplex SC
	1,2,3

	F6D3-3M*
	Ceramic
	Duplex SC 
	Duplex SC
	1,2,3

	F6D2-3M*
	Ceramic
	Duplex ST 
	Duplex SC
	1,2,3

	F6S4-4M*
	Ceramic
	Simplex FC
	Simplex FC
	1,2,3,10

	F6D4-4M*
	Ceramic
	Duplex FC 
	Duplex FC 
	1,2,3,10

	F6D2-4M*
	Ceramic
	Duplex ST
	Duplex FC
	1,2,3,10

	F6D3-4M*
	Ceramic
	Duplex SC 
	Duplex FC 
	1,2,3,10






* - designates length

3.2. Outlets and Surface Mount Boxes

The outlets and surface mount boxes shall support the network system by providing high-density in-wall, surface mount or modular office furniture cabling applications.  The outlets consist of faceplates for flush and recessed in-wall mounting as well as mounting to the modular office furniture systems.  The surface mount boxes can be mounted where in-wall applications are not possible or to support applications where surface mount is the best option.   

All outlets shall utilize fully the interchangeable and individual Mini-Com® connector modules that mount side by side to facilitate quick any easy moves, adds and changes. All outlets shall be manufactured from high-impact thermoplastic material with a U.L. flammability rating of 94 HB or better.  All outlets and surface mount boxes shall be available in 5 colors including Off White (IW), Electrical Ivory (EI), White (WH), International Gray (IG) and Black (BL).

3.2.1. Faceplates

Mini-Com®  Executive Series Faceplates shall be 1, 2, 4 and 6 port vertical single gang and 10 port vertical double gang faceplates with combination head screws, screw covers, labels, and a curved, designer appearance.  The faceplates shall mount to standard U.S. NEMA boxes and adapters with screw to screw dimensions of 3.28" (83.3mm). The insert labels shall meet UL 969.  Each faceplate shall accept Mini-Com modules that can be individually inserted and removed as required.  

	Part number
	Gang
	Number of Modules

	CFPE1**
	Single
	1

	CFPE2**
	Single
	2

	CFPE4**
	Single
	4

	CFPE6**
	Single
	6

	CFPE10**-2G 
	Double
	10






** - designates color 

Mini-Com Classic Series Faceplates shall be 1, 2, 3, 4 and 6 port vertical single gang and 2 and 4 port horizontal, single gang faceplates with painted combination head screws. The faceplates shall mount to standard U.S. NEMA boxes and adapters with screw to screw dimensions of 3.28" (83.3mm). Faceplates shall be available with or without labels.  Dedicated sloped versions shall be available for improved bend radius control and decreased requirements in wall depth.  Each faceplate shall accept Mini-Com modules that can be individually inserted and removed as required.  

	Part number
	Orientation
	Labels included
	Number of Modules

	CFP1**
	Vertical
	No
	1

	CFP2**
	Vertical
	No
	2

	CFPL2**
	Vertical
	Yes
	2

	CFPSL2**
	Vertical
	Yes
	2 sloped

	CFPL3**
	Vertical
	Yes
	3

	CFP4**
	Vertical
	No
	4

	CFPL4**
	Vertical
	Yes
	4

	CFPSL4**
	Vertical
	Yes
	4 sloped

	CFPL6**
	Vertical
	Yes
	6

	CFPH2**
	Horizontal
	No
	2

	CFPHS2**
	Horizontal
	No
	2 sloped

	CFPH4**
	Horizontal
	No
	4

	CFPHSL4**
	Horizontal
	Yes
	4 sloped






** - designates color 

3.2.2. Modular Furniture Faceplates

Mini-Com® Modular Furniture Faceplates shall be 4 port flat or 2 port angled faceplates that snap directly into TIA/EIA standard furniture openings. The 2 port, angled faceplate shall provide a 45° slope to the side, in-line with the cable running through the furniture channel.  If required, an extender shall be used with the 4 port flat faceplate to provide 12.7 mm (0.5”) additional depth. Each faceplate shall accept Mini-Com modules that can be individually inserted and removed as required.  

	Part number
	Number of

Modules
	Orientation

	CFFP4**
	4
	Flat

	CFFPA2**
	2
	Sloped

	CFFPL4**
	4
	Flat with Label





** - designates color 

3.2.3. Faceplate Frames and Inserts

Mini-Com Executive Series Faceplate Frames shall be vertical, single and double gang frames with combination head screws, screw covers, labels, and a curved designer appearance. The faceplates shall mount onto standard U.S. NEMA boxes and adapters with screw to screw dimensions of  3.28" (83.3mm).  Each faceplate frame shall accept flat, sloped, sloped shuttered, sloped recessed and blank 1/2 and 1/3 size module inserts that can be individually inserted and removed as required from the front of the frame without removing the frame.  

	Part number
	Gang
	Number of Modules

	CBE**
	Single
	Up to 6

	CBE**-2G 
	Double
	Up to 12






** - designates color 
Mini-Com Classic Series Faceplate Frames shall be vertical, single and double gang frames with painted combination head screws. The faceplates shall mount onto standard U.S. NEMA boxes and adapters with screw to screw dimensions of 3.28" (83.3mm).  Each Faceplate Frames shall accept flat, sloped, sloped shuttered, sloped recessed and blank 1/2 and 1/3 size module inserts that can be individually inserted and removed as required from the front of the frame without removing the frame.  

	Part number
	Gang
	Number of Modules

	CB**
	Single
	Up to 6

	CB**-2G 
	Double
	Up to 12






** - designates color 

Mini-Com® 1/2 or 1/3 size, sloped / sloped recessed / flat / sloped shuttered / blank inserts shall be used in all faceplate frames and be removable from the front of the frame using a small standard screwdriver without the need to remove the faceplate frame.  Each insert shall accept individual connector modules that can be individually inserted and removed as required.  The shuttered inserts shall include a spring-loaded shutter that automatically closes when released.  The sloped and recessed inserts shall provide a 45° downward slope to provide adequate bend radius and connector protection both in front and in the rear of the faceplate frame.  

	Part number
	Orientation
	Size
	Number of Modules

	CHS2**-X
	Sloped
	1/2
	2

	CHS1S**-X
	Sloped with  shutters
	1/2
	1

	CHS2S**-X
	Sloped with  shutters
	1/2
	2

	CHF2**-X
	Flat
	1/2
	2

	CHSR2**-X
	Sloped recessed
	1/2
	2

	CHF2M**-X
	Flat
	1/3
	2

	CHB2**-X
	Flat blank
	1/2
	0

	CHB2M**-X
	Flat blank
	1/3
	0






** - designates color 

3.2.4. Stainless Steel Faceplates

Mini-Com Stainless Steel Faceplates shall be 2, 4 and 6 port vertical single gang and 4, 8 and 10 port double gang faceplates with combination head stainless steel screws. The faceplates shall mount to standard U.S. NEMA boxes and adapters with screw to screw dimensions of  3.28" (83.3mm). Faceplates shall be flush mounted for clean look. Stainless steel material shall be riveted to high impact ABS backing to provide a durable faceplate with brush finish.   Each faceplate shall accept individual copper and fiber optic connector modules that can be individually inserted and removed as required.  

	Part number
	Gang
	Finish
	Number of Modules

	CFP2S
	Single
	Stainless steel
	2

	CFP4S
	Single
	Stainless steel
	4

	CFP6S
	Single
	Stainless steel
	6

	CFP4S-2G
	Double
	Stainless steel
	4

	CFP8S-2G
	Double
	Stainless steel
	8

	CFP10S-2G
	Double
	Stainless steel
	10


3.2.5. Surface Mount Boxes

Mini-Com® Low Profile Surface Mount Boxes shall be 1,2, 4, 6 and 12 port low profile surface mount boxes with a 28 mm (1.1”) maximum height.  All connections (with exception of the 12 port low profile box) shall exit one side of the box, parallel to the wall.  The boxes shall be capable of mounting with screws, adhesive, and/or magnets.  The 2 port boxes shall include a removable blank for addition of a second port.  The 4, 6 and 12 port boxes shall include breakouts for use with Pan-WayTM surface raceway and cable tie slots at each raceway entry point to provide strain relief on incoming cables.  The 4 (except low profile 4), 6, and 12 port boxes shall include tamper resistant screws that securely fasten the cover to the base and are concealed by screw covers and labels.  Each box shall accept individual connector modules that can be individually inserted and removed as required. 

	Part number
	Number of

Modules
	Maximum Height

	CBX1**-A
	1
	23 mm

	CBXJ2**-A
	2
	23 mm

	CBX2**-A
	2
	27mm

	CBXC4**-A
	4
	23 mm

	CBX4**-A
	4
	28 mm

	CBXD6**-A
	6
	26 mm

	CBX12**-A
	12
	26 mm






** - designates color 

Mini-Com® Fiber/Multi-Media Surface Mount Boxes shall be 6 and 12 port surface mount boxes with all connections exiting one side of the box, parallel to the wall.  The 6 and 12 port boxes shall contain a “captive” fiber spool that maintains a minimum 25.4 mm (1”) bend radius.  The 6 and 12 port boxes shall store up to 24 meters of buffered optical fiber.  The boxes shall be capable of mounting with screws, adhesive, and/or magnets.  The boxes shall include breakouts for use with Pan-Way™ surface raceway on three sides and cable tie slots at each raceway entry point to provide strain relief on incoming cables.  The boxes shall include tamper resistant screws that securely fasten the cover to the base and are concealed by screw covers and labels. Each box shall accept individual connector modules that can be individually inserted and removed as required. 

	Part number
	Number of

Modules
	Maximum Height

	CBXF6**-A
	6
	25 mm

	CBXF12**-A
	12
	46 mm






** - designates color 

3.2.6. Other Outlet Components

Mini-Com® “106” Frames shall be a 2 or 4 port frame that mounts onto U.S. NEMA standard junction boxes and wall board adapters with screw-to-screw dimensions of 3.28" (83.3mm) and behind NEMA standard “106” duplex electrical faceplates.  Frame shall accept individual modules that can be individually inserted and removed as required.  

Mini-Com®  “GFCI” Frames shall be 1, 2, and 4 port frames that mount to board adapters and behind NEMA standard “GFCI” electrical faceplates. Each frame shall accept individual connector modules that can be individually inserted and removed as required.  

	Part number
	Number of

Modules
	Frame Type

	CFG1**
	1
	GFCI

	CFG2**
	2
	GFCI

	CFG4**
	4
	GFCI

	CF1062**
	2
	106 Duplex

	CF1064**
	4
	106 Duplex




** - Designates color

Mini-Com Faceplate Fiber Spool shall be a two piece assembly that snaps into two side by side ports of most Executive or Classic Series faceplate frame or flat insert mounted in an Executive or Classic Series faceplate frame. The Faceplate Fiber spool shall store up to 12 meters of buffered optical fiber or 2 meters of jacketed optical fiber.  The spool shall provide an internal bend radius of 25.4mm (1”) for protection of the optical fiber.  The spool should be used in conjunction with a standard wall board adapter or a junction box with adequate depth of 3.75" or used in patch panel mounted to a rack. 

The Panduit part number for the Fiber Spool is CFS2**.

3.3. Surface Raceway and Vertical Outlet Pole

Surface raceway and vertical outlet poles refers to a surface raceway system used for branch circuit wiring and/or data network, voice, video and other low-voltage cabling. Surface raceway shall be used in solid wall applications or for applications where moves, adds and changes are very typical to the workflow. The raceway system shall consist of raceway, appropriate fittings and accessories to complete installation per electrical drawings.

Non-metallic surface raceway is to be utilized in dry interior locations only as covered in Article 352, part B of the NEC, as adopted by the NFPA and as approved by the ANSI.  

3.3.1. Multi-Channel

LD2P (1.51" x 0.86")
Raceway

The PANDUIT PAN-WAY™  LD2P Multi-Channel Surface Raceway shall be 
a one-piece design.  The raceway shall maintain separation of the power and data channels. Raceway dimensions shall be 1.51” wide by 0.86” deep with an approximate wall thickness of 0.055”.  The raceway shall be available in 8’ and 10’ lengths.

The raceway (LD2P10) shall have two wiring channels separated by an integral barrier.  The raceway also must have an integral hinge attaching the cover to the base.  The raceway shall have tamper resistant characteristics inherent with the design of the latch.  The raceway shall be manufactured of rigid PVC compound.  The raceway shall have a smooth texture, and be available in four colors, off white, electrical ivory, white, and international gray.

Fittings

A full complement of fittings (LD2P10 series) must be available including but not limited to flat, internal and external elbows, divided tees and entrance fittings, couplers, and end caps.  The fittings shall provide a means for connecting to the raceway and shall be capable of maintaining a 1” minimum cable bend radius.  Applicable fittings shall be of base and cover design in order to maintain complete enclosure, maintain separation of power and data channels, and to eliminate mitering.  The fittings shall be manufactured from a rigid PVC (or ABS/PC) compound.  The fittings shall have a matte texture and be available in four colors, off white, electrical ivory, white, and international gray to match the raceway.  They shall overlap the raceway to hide uneven cuts.  

Accessories

Divided junction boxes and faceplates shall be available for mounting standard devices.  The junction boxes shall be available in both standard and deep versions.  The shallow junction boxes must have a divider wall to maintain separation of power and data cables and allow for termination of both services in one junction box.  The deep boxes shall have a divider wall to be used similar to the shallow box.  In addition, an insert to allow for the perpendicular routing through of cables to additional boxes shall be available.  The faceplates shall allow for terminating of standard electrical devices, both duplex and rectangular styles, and accept Panduit inserts for data terminations.  The faceplates may accommodate up to 6 jacks and shall be modular in design to accept UTP, Coax, ST, SC, FC and Fiber Jack type of connectors.  They shall be available in off white, electrical ivory, white, and international gray to match the raceway.

Materials

The raceway and all system components must be UL Listed up to 600V and CSA certified up to 300Vand exhibit nonflammable self-extinguishing characteristics, tested to comparable specifications of UL94V-0.   
	Part number
	Description
	Bend Radius control
	Size

	LD2P10**8-A
	LD2P10 Raceway
	-
	8' L

	LD2P10**10-A
	LD2P10 Raceway
	-
	10' L

	CFX10**-X
	Coupler Fitting
	-
	-

	ICFX10**-X
	Inside Corner Fitting
	Yes
	-

	OCFX10**-X
	Outside Corner Fitting
	Yes
	-

	RAFX10**-X
	Right Angle Fitting
	Yes
	-

	ECFX10**-X
	End Cap Fitting
	-
	-

	TFXD10**-X
	Tee Fitting (divided)
	Yes
	-

	EEFX**
	Entrance End Fitting
	Yes
	-






** - designates color option

T-45 (2.4” by 1.25”)
Raceway

The raceway shall be a two-piece design with a base and snap-on hinging cover. The raceway shall maintain complete separation of the power and data channels. Raceway dimensions shall be 2.375” wide by 1.25” deep with an approximate wall thickness of 0.075”.  

The base (T45B) shall have its own cover (T45C) and features for wire retainers and hinged data brackets.  Divider walls, which snap onto the base to form additional wiring channels, must be available.  The base shall be manufactured of rigid PVC compound.  The base shall have a smooth texture, and be available in two colors, off white and electrical ivory.

The cover (T45C) shall have flanges for snapping onto the base and hinging from either side of the base. The cover shall be manufactured of a rigid PVC compound. The cover shall be available in two colors, off white and electrical ivory.  The cover shall match the finish and the color of the base. 

The divider wall (T45DW) shall have flanges, which snap onto the T-45 base. The divider shall be manufactured of a rigid PVC compound.  The divider shall have a smooth texture and be international gray in color.

Fittings
A full complement of fittings (T-45 series) must be available including but not limited to flat, internal, and external elbows, tees with inserts to separate power and data cabling, entrance fittings, cover couplers and end caps. An in-line reducer fitting shall be available to adapt to Panduit LD2P10 series raceways. The fittings shall provide a means for connecting to the raceway base and shall be capable of maintaining a 1” minimum cable bend radius.  The fittings shall be manufactured from a rigid PVC compound.  The fittings shall have a smooth texture and be available in two colors: off white and electrical ivory to match the base and cover. Aside from the end cap, they shall overlap the cover and base to hide uneven cuts.  All fittings shall be supplied with a base where applicable to eliminate mitering.

Accessories
Hinged data brackets shall be available for mounting Pan-Net™ communication outlets in-line within the raceway. An offset two piece termination box shall be available for positioning power or data devices adjacent to the raceways.  Faceplates may be a Pan-Way™ Snap-On faceplate or any NEMA standard 70mm faceplate.  Data faceplates may accommodate up to 4 jacks and shall be modular in design to accept UTP, Coax, ST, SC, FC and Fiber Jack type of connectors. One and two gang, surface mount outlet boxes shall be available for power or data devices. Fast-Snap™, outlet boxes shall accept Pan-Way™ Snap-On faceplates. Other Pan-Way, outlet boxes shall accept any NEMA standard 70mm faceplate. They shall be available in off white and electrical ivory to match the raceway base and cover.   

Materials

The raceway and all system components must be UL-5A Listed UL Listed up to 600V and CSA certified up to 300Vand exhibit nonflammable self-extinguishing characteristics, tested to comparable specifications of UL94V-0. The raceway base, cover, and divider shall be available in 8’ and 10’ lengths.

	Part number
	Description
	Bend Radius control
	Size

	T45B**8
	T-45 Base (8' Long)
	-
	8' & 10'

	T45C**8
	T-45 Cover (8' Long)
	-
	8' & 10'

	T45DW8
	T-45 Divider Wall (8' Long)
	-
	8' & 10' 

	T45IC**
	Inside Corner Fitting
	Yes
	-

	T45OC**
	Outside Corner Fitting
	Yes
	-

	T45RA**
	Right Angle Fitting
	Yes
	-

	T45RLD**
	In-Line Reducer to LD10, LDP10 or LD2P10 Raceways
	-
	-

	T45TRI
	Transition Fitting
	Yes
	-

	T45T**
	Tee Fitting
	Yes
	

	T45TDT
	Tee Divided Insert (Top) 
	
	

	T45EC**
	End Cap Fitting
	
	

	T45EE**
	Entrance End Fitting
	Yes
	

	T45BC**-X
	Base Coupler Fitting
	
	

	T45CC**-X
	Cover Coupler Fitting
	
	

	T45WR-X
	Wire Retainer
	
	

	T45WC**
	Work Station Outlet Center Offset Bx for Screw-On Elec./Comm. Faceplate
	
	

	T45WC2**
	Work Station Outlet Center Offset Bx for Snap-On Elec./Comm. Faceplate
	
	

	T45HDB**
	Hinged Data Bracket
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T-70 (4.07” by 1.77”)
Raceway
The raceway shall be a two-piece design with a base and snap-on cover.  The raceway shall maintain complete separation of the power and data channels. Raceway dimensions shall be 4.07”wide by 1.77” deep with an approximate wall thickness of .10”.  

The base (T70B) shall have a 70mm opening, its own 70mm cover and features for mounting device brackets, hanging boxes, wire retainers and snap on faceplates.  Divider walls, which snap onto the base to form additional wiring channels, must be available.  The base shall be manufactured of rigid PVC compound.  The base shall have a smooth texture, and be available in four colors, off white, electrical ivory, and white.

The cover (T70C) shall have flanges for snapping onto the base.  The cover shall be manufactured of a rigid PVC compound.  The cover shall be available in four colors, off white, electrical ivory, and white.  The cover shall match the finish and the color of the base.  

The divider wall (T70DW) shall have flanges, which snap onto the T-70 base.  The divider shall be manufactured of a rigid PVC compound.  The divider shall have a smooth texture and be international gray in color.

Fittings
A full complement of fittings (T-70 series) must be available including but not limited to flat, internal, and external elbows, tees with inserts to separate power and data cabling, entrance fittings, cover couplers, base couplers, and end caps. A transition fitting shall be available to adapt to Panduit T45, LDP10, LDP5 and LDP3 series raceways. The fittings shall provide a means for connecting to the raceway base and shall be capable of maintaining a 1” minimum cable bend radius.  The fittings shall be manufactured from a rigid PVC (or ABS/PC) compound.  The fittings shall have a matte texture, on the top surfaces,  and be available in four colors, off white, electrical ivory, white, and international gray to match the base and cover.  They shall overlap the cover and base to hide uneven cuts.  All fittings shall be supplied with a base where applicable to eliminate mitering.

Accessories
Device brackets and hanging boxes shall be available for mounting standard devices in-line within the raceway. An offset two piece termination box shall be available for positioning power devices adjacent to inline data terminations.  Faceplates may be a Pan-Way Snap-On faceplate to match and fit flush with the device bracket, or any NEMA standard 70mm faceplate.  Data faceplates may accommodate up to 6 jacks and shall be modular in design to accept UTP, Coax, ST, SC, FC and Fiber Jack type of connectors.  They shall be available in off white, electrical ivory, white, and international gray to match the raceway base and cover.
Material
The raceway and all system components must be UL Listed up to 600V and CSA certified up to 300Vand exhibit nonflammable self-extinguishing characteristics, tested to comparable specifications of UL94V-0. The raceway base, cover, and divider shall be available in 8’ and 10’ lengths.

	Part number
	Description
	Bend Radius control
	Size

	T70B**8
	T-70 Base (8' Long)
	-
	8' & 10'

	T70C**8
	Cover (8' Long)
	-
	8' & 10'

	T70DW8
	Divider Wall (8' Long)
	-
	8' & 10' 

	T70IC**
	Inside Corner (Base and Cover)
	Yes
	-

	T70OC**
	Outside Corner (Base and Cover)
	Yes
	-

	T70RA**
	Right Angle (Base and Cover)
	Yes
	-

	T70TR**
	Transition Fitting (Base and Cover)
	Yes
	-

	T70TRC**
	Transition Fitting (Cover Only)
	Yes
	-

	T70T**
	Tee Fitting (Base and Cover)
	Yes
	-

	T70TDT
	Tee Divided Insert (Top)
	Yes
	-

	T70TDC
	Tee Divided Insert (Center)
	Yes
	-

	T70TDB
	Tee Divided Insert (Bottom)
	Yes
	-

	T70EC**
	End Cap
	-
	-

	T70EE**
	Entrance End
	Yes
	-

	T70BC**-X
	Base Coupler
	-
	-

	T70CC**-X
	Cover Coupler
	-
	-

	T70DB-X
	Device Bracket
	-
	-

	T70WR-X
	Wire Retainer
	-
	-

	T70PC**
	Pre-Cut Snap-On Cover Modular Furniture
	-
	-

	T70S-X
	Surface Mount Box Spacer Plate
	-
	-

	T70HB-X
	Hanging Box
	-
	-

	T70HB3-X
	3 Sided Hanging Box
	-
	-

	T70WC**
	WORKSTATION OUTLET CENTER™ Screw-On faceplate
	-
	-

	T70WC2**
	WORKSTATION OUTLET CENTER™ Snap-On faceplate
	-
	-

	T70FSB
	Fiber Spool Bracket
	-
	-






** - designates color option

TG-70 (5.32” by 2.68”)
Raceway
The raceway shall be a two-piece design with a base and snap-on cover.  The raceway shall maintain complete separation of the power and data channels.  Total width shall be 5.32” by 2.68” deep with an approximate wall thickness of .125”.  The base shall have a 70mm opening, its own 70mm cover and features for mounting device brackets, hanging boxes, wire retainers and snap on faceplates.  Divider walls, which snap onto the base to form additional wiring channels, must be available.  The base shall be manufactured of rigid PVC compound.  The base shall have a smooth texture, and be available in two colors, off-white and electrical ivory. 

Fittings
A full complement of fittings (TG series) must be available including but not limited to flat elbows, internal and external elbows with adjustable angles, tee with insert to separate power and data cabling, cover couplers, base couplers, and end caps. A snap-on transition fitting shall be available to adapt to Panduit T-45, LDP10, LDP5 and LDP3 series raceways. The fittings shall provide a means for connecting to the raceway base and shall be capable of maintaining a 40mm minimum cable bend radius.  The fittings shall be manufactured from a rigid PVC (or ABS/PC) compound.  The fittings shall have a smooth texture and be available in two colors, off-white and electrical ivory,  to match the base and cover.  They shall overlap the cover and base to hide uneven cuts.  All fittings shall be supplied with a base where applicable to eliminate mitering.

Accessories
Device brackets and hanging boxes shall be available for mounting standard devices in-line within the raceway.  Faceplates may be a Pan-Way Snap-On faceplate to match and fit flush with the device bracket, or any NEMA standard 70mm faceplate.  Data faceplates may accommodate up to 6 jacks and shall be modular in design to accept UTP, Coax, ST, SC, and Fiber-Jack type of connectors.  They shall be available in off-white and electrical ivory  to match the raceway base and cover.

Materials
The raceway and all system components must be UL Listed up to 600V and CSA certified up to 300V and exhibit nonflammable self-extinguishing characteristics, tested to comparable specifications of UL94V-0.  The raceway base, cover, and divider shall be available in 8’ and 10’ lengths.

	Part number
	Description
	Bend Radius control
	Length

	TG70**8
	TG-70 Raceway Base and Cover  (8' long)
	-
	8' & 10'

	T70C**8
	TG-70 Replacement Raceway Cover 8' long)
	-
	8' & 10'

	TGDW8
	TG Divider Wall (8' long)
	-
	8' & 10'

	TGIC**
	TG Inside Corner Fitting 

(Base and Cover)
	Yes
	-

	TGOC**
	TG Outside Corner Fitting 

(Base and Cover)
	Yes
	-

	TGRA**
	TG Right Angle Fitting 

(Base and Cover)
	Yes
	-

	TGT**
	TG Tee Fitting (Base and Cover)
	Yes
	-

	TGTD
	TG Tee Divider Insert Fitting
	Yes
	-

	TG70BC**-X
	TG-70 Base Coupler Fitting
	-
	-

	T70CC**-X
	TG-70 Cover Coupler Fitting
	-
	-

	TGEC**
	TG End Cap Fitting
	-
	-

	T70DB-X
	Device Bracket
	-
	-

	TG70HB3-X
	TG-70 3 Sided Hanging Box

 ( Box and Divider Wall)
	-
	-

	TG70WR-X
	TG-70 Wire Retainer
	-
	-

	TGTR**
	TG Transition Fitting 

(Cover and Insert)
	Yes
	-

	T70P**
	106 Duplex Snap-On Faceplate
	-
	-

	T70PG**
	Rectangular Snap-On Faceplate
	-
	-

	CP106**
	106 Duplex Screw-On Faceplate
	-
	-

	CPG**
	Rectangular Screw-On Faceplate
	-
	-
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Twin-70 (7.23” by 1.77”)
Raceway
The raceway shall be a three-piece design with a base, and two snap-on covers, which provide access to each channel independently.  The raceway shall maintain complete separation of the power and data channels.  Raceway dimensions shall be 7.23” wide by 1.77” deep with an approximate wall thickness of .10”.  

The base (T702B) shall have two wiring channels separated by an integral barrier, and features in both channels for mounting device brackets.  Each channel shall have a 70mm opening and its own 70mm cover.  Divider walls, which snap onto the base to form additional wiring channels, must be available.  The base shall be manufactured of rigid PVC compound.  The base shall have a smooth texture, and be available in four colors, off white, electrical ivory, and white.

The covers (T70C) shall have flanges for snapping onto the base.  The cover shall be manufactured of a rigid PVC compound.  The cover shall be available in four colors, off white, electrical ivory, and white.  The cover shall match the finish and the color of the base.  

Additional divider walls (T70DW) shall have flanges, which snap onto the Twin-70 base and shall be removable.  The divider shall be manufactured of a rigid PVC compound.  The divider shall have a smooth texture and be international gray.

Fittings
A full complement of fittings (Twin-70 series) must be available including but not limited to flat, internal, and external elbows, tees, entrance fittings, cover couplers, base couplers, and end caps.  A transition fitting shall be available to adapt to Panduit LDP10, LDP5, LDP3, T-70, and LD2P10 series raceways.  The fittings shall provide a means for connecting to the raceway base and shall be capable of maintaining a 1” minimum cable bend radius.  The fittings shall have two separate covers in order to maintain complete separation of power and data channels; exceptions would be the tee and entrance end fittings.  The fittings shall be manufactured from a rigid PVC (or ABS/PC) compound.  The fittings shall have a matte texture, on top surfaces, and be available in four colors, off white, electrical ivory, white, and international gray to match the base and cover.  They shall overlap the cover and base to hide uneven cuts.  All fittings shall be supplied with a base where applicable to eliminate mitering.

Accessories
Device brackets shall be available for mounting standard devices in-line within the raceway.   Faceplates may be a Pan-Way Snap-On faceplate to match and fit flush with the device bracket, or any NEMA standard 70mm faceplate.  Data faceplates may accommodate up to 6 jacks and shall be modular in design to accept UTP, Coax, ST, SC, FC and Fiber-Jack type of connectors.  They shall be available in off-white, electrical ivory, white, and international gray to match the raceway base and cover.

Materials
The raceway and all system components must be UL Listed up to 600V and CSA certified up to 300Vand exhibit nonflammable self-extinguishing characteristics, tested to comparable specifications of UL94V-0.  The raceway base, cover, and divider shall be available in 8’ and 10’ lengths.

	Part number
	Description
	Bend Radius control
	Size

	T702B**8
	Twin-70 Base (8' Long)
	-
	8' & 10'

	T70C**8
	Cover (8' Long)
	-
	8' & 10'

	T70DW8
	Divider Wall (8" Long)
	-
	8' & 10'

	T702IC**
	Inside Corner (Base and Cover)
	Yes
	-

	T702OC**
	Outside Corner (Base and Cover)
	Yes
	-

	T702RA**
	Right Angle (Base and Cover)
	Yes
	-

	T702TR**
	Transition to T-70 (Base and Cover)
	Yes
	-

	T702TRL**
	Transition to LD profile raceway (Base and Cover)
	Yes
	-

	T702TRI
	Transition Divided Insert
	Yes
	-

	T702EC**
	End Cap
	-
	-

	T702T**
	Divided Tee (Base, Cover  and Insert)
	Yes
	-

	T702EE**
	Entrance End
	Yes
	-

	T702BC**-X
	Base Coupler
	-
	-

	T70CC**-X
	Cover Coupler
	-
	-

	T70DB-X
	Device Bracket
	-
	-

	T70WR-X
	Wire Retainer
	-
	-

	T70S-X
	Surface Mount Box Spacer Plate
	-
	-

	T70FSB
	Fiber Spool Bracket
	Yes
	-






** - designates color option

T-130 (5.10” x 2.70”)

Raceway
The raceway shall be a two-piece design.  The raceway shall maintain separation of the power and data channels. Raceway dimensions shall be 5.10” wide by 2.70” deep with an approximate wall thickness of .110”.  The raceway shall be available in 6’, 8’ and 10’ lengths.

The raceway (T130) shall have two wiring channels separated by a snap-in divider, which is removable and interchangeable, and features in both channels for mounting device boxes.  The raceway shall be manufactured of rigid PVC compound.  The raceway shall have a smooth texture, and be available in four colors, off white, electrical ivory, and international gray.

Fittings
A full complement of fittings (T130 series) must be available including but not limited to flat, internal and external elbows, tees, couplers, and end caps. The fittings shall provide a means for connecting to the raceway base.  The fittings shall be manufactured from a rigid PVC compound.  The fittings shall have a smooth texture and be available in four colors, off white, electrical ivory, and international gray to match the raceway base and cover.  All fittings shall be supplied with a base where applicable to eliminate mitering.

Accessories
Junction boxes shall be available for mounting standard devices in-line within the raceway.  In addition, pre-punched covers shall be available, which when used with the junction boxes allow the use of NEMA standard faceplates on the raceway.   In addition, to the junction box, a device bracket shall be available for mounting of electrical devices within the raceway.  Molded covers used with the device bracket serve as a faceplate for the electrical device and provide an opening to accept modular furniture snap-in communications faceplates.  Data faceplates may accommodate up to 6 jacks and shall be modular in design to accept UTP, Coax, ST, SC, FC and Fiber Jack type of connectors.  They shall be available in off white, electrical ivory, and international gray to match the raceway base and cover.

Materials
The raceway and all system components must be UL Listed up to 600V and CSA certified up to 300Vand exhibit nonflammable self-extinguishing characteristics, tested to comparable specifications of UL94V-0.   

	Part number
	Description
	Bend Radius control
	Size

	TB130**8
	T-130 Raceway Base (8' long)
	-
	8' &10'

	TC130**8
	T-130 Raceway Cover (8' long)
	-
	8' & 10'

	TD688
	T Type Raceway Divider Wall (8' long)
	-
	8' & 10'

	TCFB3070**-X
	T Type Raceway Base Coupler
	-
	-

	TCFC130IW-X
	T-130 Raceway Cover Coupler
	-
	-

	TIC130**
	T-130 Inside Corner Fitting
	-
	-

	TOCB130**
	T-130 Outside Corner Base Fitting
	-
	-

	TOCC130**
	T-130 Outside Corner Cover Fitting
	-
	-

	TRA130**
	T-130 Right Angle Fitting
	-
	-

	TEE130**
	T-130 Entrance End
	-
	-

	TT130**
	T-130 Tee Fitting
	-
	-

	TEC130**
	T-130 End  Cap Fitting
	-
	-






** - designates color option

T-170 (6.70” by 2.70”)

Raceway
The raceway shall be a two-piece design.  The raceway shall maintain separation of the power and data channels.  Raceway dimensions shall be 6.70” wide by 2.70” deep with an approximate wall thickness of .110”.  The raceway shall be available in 6’, 8’ and 10’ lengths.

The raceway (T170) shall have two wiring channels separated by an snap-in divider, which is removable and interchangeable, and features in both channels for mounting device boxes.  The raceway shall be manufactured of rigid PVC compound.  The raceway shall have a smooth texture, and be available in four colors, off white, electrical ivory, and international gray.

Fittings
A full complement of fittings (T170 series) must be available including but not limited to flat, internal and external elbows, tees, couplers, and end caps.  A transition fitting shall be available to transition from T170 to T130 raceway.  The fittings shall provide a means for connecting to the raceway base.  The fittings shall be manufactured from a rigid PVC compound.  The fittings shall have a smooth texture and be available in four colors, off white, electrical ivory, and international gray to match the raceway base and cover.  All fittings shall be supplied with a base where applicable to eliminate mitering.

Accessories
Junction boxes shall be available for mounting standard devices in-line within the raceway.  In addition, pre-punched covers shall be available, which when used with the junction boxes allow the use of NEMA standard faceplates on the raceway.   Data faceplates may accommodate up to 6 jacks and shall be modular in design to accept UTP, Coax, ST, SC, FC and Fiber-Jack type of connectors.  They shall be available in off white, electrical ivory, and international gray to match the raceway base and cover.

Materials
The raceway and all system components must be UL Listed up to 600V and CSA certified up to 300Vand exhibit nonflammable self-extinguishing characteristics, tested to comparable specifications of UL94V-0.   

	Part number
	Description
	Bend Radius control
	Size

	TB170**8
	T-170 Raceway Base  (8' long)
	-
	6', 8', 10'

	TC170**8
	T-170 Raceway Cover (8' long)
	-
	6', 8', 10'

	TD688
	T Type Raceway Divider Wall (8' long)
	-
	6', 8', 10'

	TCFB3070**-X
	T Type Raceway Base Coupler
	-
	-

	TCFC170**-X
	T-170 Raceway Cover Coupler
	-
	-

	TIC170**
	T-170 Inside Corner Fitting
	-
	-

	TOCB170**
	T-170 Outside Corner Base Fitting
	-
	-

	TOCC170**
	T-170 Outside Corner Cover Fitting
	-
	-

	TRA170**
	T-170 Right Angle Fitting
	-
	-

	TT170**
	T-170 Tee Fitting
	-
	-

	TEC170**
	T-170 End  Cap Fitting
	-
	-



** - designates color option
3.3.2. Single Channel

LDP 

Raceway

The PANDUIT Pan-Way™ LDP Single Channel Surface Raceway shall be 
a one-piece design.   Raceway dimensions shall be: 0.77" wide x 0.46" deep for LDP3, 1.00" wide x 0.6" deep for LDP5 and 1.51” wide by 0.86” deep for LDP10 with an approximate wall thickness of 0.055”.  The raceway shall be available in 6', 8’ and 10’ lengths.

The raceway (LDP) shall have an integral hinge attaching the cover to the base.  The raceway shall have tamper resistant characteristics inherent with the design of the latch.  The raceway shall be manufactured of rigid PVC compound.  The raceway shall have a smooth texture, and be available in five colors: off white, electrical ivory, white, international gray, and brown.

Fittings

A full complement of fittings (LDP series) must be available including but not limited to flat, internal and external elbows, divided tees and entrance fittings, couplers, and end caps.  The fittings shall provide a means for connecting to the raceway and shall be capable of maintaining a 1” minimum cable bend radius.  Applicable fittings shall be of cover only design (for low voltage cabling only), or base and cover design in order to maintain complete enclosure, maintain separation of power and data channels, and to eliminate mitering.  The fittings shall be manufactured from a rigid PVC (or ABS/PC) compound.  The fittings shall have a matte texture and be available in five colors, off white, electrical ivory, white, international gray, and brown to match the raceway.  They shall overlap the raceway to hide uneven cuts.  

Accessories

Junction boxes and faceplates shall be available for mounting standard devices.  The junction boxes shall be available in standard, intermediate and deep versions.  The faceplates shall allow for terminating of standard electrical devices, both duplex and rectangular styles, and accept Panduit inserts for data terminations.  The faceplates may accommodate up to 6 jacks and shall be modular in design to accept UTP, Coax, ST, SC, FC and Fiber Jack type of connectors.  They shall be available in off white, electrical ivory, white and international gray to match the raceway.

Materials
The raceway and all system components must be UL Listed up to 600V and CSA certified up to 300V and exhibit nonflammable, self-extinguishing characteristics, tested to comparable specifications of UL94V-0.   

	Part number
	Description
	Bend Radius control
	Size

	LDP10**6-A
	LDP10 Raceway
	-
	6' L

	LDP10**8-A
	LDP10 Raceway
	-
	8' L

	LDP10**10-A
	LDP10 Raceway
	-
	10' L

	CFX10**
	Coupler Fitting
	-
	-

	ICFX10**
	Inside Corner Fitting
	Yes
	-

	OCFX10**
	Outside Corner Fitting
	Yes
	-

	RAFX10**
	Right Angle Fitting
	Yes
	-

	ECFX10**
	End Cap Fitting
	-
	-

	TFX10**
	Tee Fitting 
	Yes
	-

	DCEFX**X
	Drop Ceiling Entrance End Fitting
	Yes
	-

	RAEFX**
	Right Angle Entrance End Fitting
	Yes
	-








** - designates color option





10 - substitute 3 for LDP3 or 5 for LDP5 raceway

3.3.3. Outlet Pole

Outlet Poles refers to dual channel, floor-to-ceiling pole that provides convenient access to power and communication outlets.  The Outlet Pole provides a floor space efficient and MAC friendly solution to power and communication access in open office, education, retail, factory, or warehouse applications.

Power and Communication Channels
The Power and Communications Pole channel shall be aluminum, in either off-white or electrical ivory color, with a cross sectional area of 2.90" X 1.77" with two separate compartments.  One compartment is to be factory wired with two, (2) duplex style 20A, 125V NEMA 5-20R grounding-type specification grade receptacles, and colored, to match the pole finish.  

Receptacles must be UL tested to meet the performance requirements of Fed. Spec. W-C695G General Specification for Electrical Power Connectors and conform to NEMA specification WD 1-7.01 to 7.10 “Heavy Duty General Use Grounding Receptacle”.  Receptacles shall also be UL Listed and be in compliance with UL-498.  

The harness is to be single circuit (2 conductor plus ground) with #12 AWG solid type THHN conductors, factory assembled to the receptacles.  

Six, inch, (6”) conductor leads are to be furnished for termination to the overhead wiring system.  A power entry box with ½, and ¾ " conduit breakouts,  and 8” removable plate must be provided at the top of the power compartment to facilitate the hard wiring of the pole harness.

The second compartment is to be for field installation of telephone or data network cabling.  A nonmetallic cover, which is removable and easily cut to create an opening for installation of communications faceplates, shall be provided to enclose the channel.  The channel shall accept Snap-On communication faceplates or a standard faceplate bracket capable of mounting a NEMA standard single-gang communications faceplate.  The channel shall be capable of mounting up to 6 communication faceplates, providing up to 24 communication ports.  

The Pan-Pole shall be _______’ _________” long (11’ or 13’).
Communication Only Channel
The Communications Only Pole shall be aluminum, in either off-white or electrical ivory color, with a cross sectional area of 2.90" x 1.77" with one compartment.

The compartment is to be for field installation of telephone or data network cabling.  A nonmetallic cover that is removable and easily cut to create an opening for installation of communications faceplates shall be provided to enclose the channel.  The channel shall accept Snap-On communication faceplates or a standard faceplate bracket capable of mounting a NEMA standard single-gang communications faceplate.  The channel shall be capable of mounting up to 6 communication faceplates, providing up to 24 communication ports. 

The Pan-Pole shall be _______'_______" long (11' or 13')
Mounting Hardware and Fittings

A full compliment of mounting hardware and fittings for the Power and Communications Pole and Communications Only Pole shall be provided.  These shall include, but are not limited to, entrance end fitting, which protects cable bend radius, for the top of the pole, ceiling trim plate, pole mounting bracket, Velcro carpet gripper pad, and adhesive pad. 

Field Modification of Power and Communications Pole

The power and communications pole must be UL listed for field modifications, changes and additions of receptacles, devices, and circuits.  Field installed power device addition kits shall be available to add duplex receptacles and shall be provided with plates that are color matched to the appropriate power and communications pole.

Snap-On Communication Faceplates

Snap-On single-gang communication faceplates must be available to mount workstation device faceplates, inserts and specialty mounting bezels.  The power pole manufacturer will provide a complete line of connectivity outlets and modular inserts for UTP (including Categories 5, 5e and 6*), STP (150 ohm), Fiber Optic, Coaxial, and other cabling types.  The workstation inserts shall also have available a complete line of port and station identification labels in a variety of colors that meet the requirements for ANSI/EIA/TIA 606.
	Part number
	Description
	Size

	PCPA11R20**
	Power & Communications Pole
	11' L

	PCPA13R20**
	Power & Communications Pole
	13' L

	PCPA11**
	Communications Pole
	11' L

	PCPA13**
	Communications Pole
	13' L

	PCPAKR20**
	Power Addition Kit with 20A Duplex Receptacle
	

	PCPAKR**
	Power Addition Kit without receptacle
	

	T70SDB-X
	Standard Faceplate Mounting Bracket (for Communication)
	






** - designates color option

3.4. MUTO/Consolidation Points

Consolidation Point and MUTO assembly configurations shall be implemented in open office applications where the office area is split into zones and the cabling system utilizes short runs from an intermediate connection to facilitate frequent moves, adds and changes (MACs) as specified per TIA/EIA-568-B.  The MUTO and consolidation point equipment will be chosen to match the horizontal cabling medium and performance category.  The same manufacturer shall provide the modular connectors and patch cords. 

Maximum length of horizontal and work area cables

Horizontal Area Cable
Max Combined Length
Max Work Area

  (H)
of Patch Cords, Work Area
Cable Length


& Equip. Cable (C) 
 (W)


90 m (295 ft) 

10 m (33 ft) 


5 m (16 ft)

85 m (279 ft) 

14 m (46 ft) 


9 m (30 ft)

80 m (262 ft) 

18 m (59 ft) 


13 m (44 ft)

75 m (246 ft) 

22 m (72 ft) 


17 m (57 ft)

70 m (230 ft) 

27 m (89 ft) 


22 m (71 ft)

Formulas:  C = (102 - H)/1.2            W = C - 5 , <22m

3.4.1. MUTO Assemblies

MUTO assemblies represent optional cabling practices for Open office environments.  The Horizontal Cables shall be terminated in a common location.  Patch cords are then routed directly from the MUTO to the work area equipment.  Shall be used in applications in which frequent moves are anticipated.  Each MUTO shall serve no more than 12 work areas.  The MUTO shall be fully accessible and permanently mounted.  The MUTO shall not be located in ceiling areas. 

MUTO assemblies shall use Mini-Com® Fiber/Multi-Media Surface Mount Boxes.  The Surface Mount Boxes shall be 6 and 12 port surface mount boxes with all connections exiting one side of the box, parallel to the wall.  The 6 and 12 port boxes shall contain a “captive” fiber spool that maintains a minimum 25.4 mm (1”) bend radius.  The 6 and 12 port boxes shall store up to 24 meters of buffered optical fiber.  The boxes shall be capable of mounting with screws, adhesive, and/or magnets.  The boxes shall include breakouts for use with Pan-WayTM surface raceway on three sides and cable tie slots at each raceway entry point to provide strain relief on incoming cables.  The 6 and 12 port boxes shall include tamper resistant screws that securely fasten the cover to the base and are concealed by screw covers and labels.  Each box shall accept individual connector modules that can be individually inserted and removed as required. 

	Part number
	Number of

Modules
	Maximum Height

	CBXF6**-A
	6
	25 mm

	CBXF12**-A
	12
	46 mm






** - designates color option

3.4.2. Consolidation Points

A Consolidation Point (CP) serves as a connection between horizontal cabling and the work area cabling especially in modular furniture pathways.  Consolidation Points is not a user interface and preferred for applications where moves are anticipated.  No more than one CP is allowed in each horizontal cable run.  The recommended location of the CP is greater than 15 meters from the Telecommunications Closet (TC) to reduce Near-end Cross Talk (NEXT).  Each CP shall be easily accessible, permanently mounted and serve no more than 12 work areas.  Products shall include, but not be limited to:


PanZone™ Cabling Boxes

Consolidation Points shall use Zone Cabling Boxes to separate the barriers of plenum and non-plenum environments and the workspace.  In-floor boxes shall be available in multiple sizes and mount into the allocated space for standard 24" x 24" raised floor panels, minimum 6" depth.  In-ceiling boxes shall be available to accommodate 2' x 6' and 2' x 4' ceiling grids.  All zone boxes shall support standard 19" patch panels and are plenum rated.  Cable entry and exit openings should be no less than 11"W x 3.5"H x 3"D (279.4 x 88.9 x 76.2 mm).  Each opening shall accommodate 96 4-pair UTP cables.  The boxes shall be made of 14-gauge aluminum.
	Part number
	Mounting Location
	Max Number of Rack Units 

	CIFZC4
	Raised floor
	4

	CIFZC8
	Raised floor
	8

	CIFZC11
	Raised Floor
	11

	CICZC2X2
	Drop ceiling
	9 with optional bracket


Modular Patch Panels

Mini-Com® Modular Patch Panels shall be of a metal design with snap in four position and six position molded faceplate frames.  The patch panels shall be modular accepting all Mini-Com modules.  The faceplate frames shall be releasable from the front to provide access to the modules and terminated cable. Modules shall be mounted to the patch panel using Mini-Com mounting features for added strength.  Patch panels shall be available with and without labels.

	Part number
	Number of

Ports
	Wiring 

Configuration
	Rack spaces

	CPP24WBL
	24
	T568A and B
	1

	CPPL24WBL
	24
	T568A and B
	1

	CPP32WBL
	32
	T568A and B
	1

	CPP48WBL
	48
	T568A and B
	2

	CPPL48WBL
	48
	T568A and B
	2

	CPPL24WRBL
	24
	T568A and B
	1

	CPPL72WRBL
	72
	T568A and B
	3




Wall-Mounted Modular Jack Consolidation Points

Consolidation Points shall use Mini-Com® 12 Port Snap-In Faceplate Patch Panels.   The Patch Panel shall have 12 port capacity. The Patch Panel shall accept all Mini-Com  connector Modules for UTP, ScTP, Coax and fiber.  The Patch Panel shall provide spacing behind the modules for routing cables and maintaining proper bend radius.  Patch Panels shall provide for horizontal or vertical mounting to walls and ceiling using an integrated mounting frame. 
	Part number
	Number of

Ports
	Wiring 

Configuration

	CWPP12WBL
	12
	T568A and B


4. Horizontal Cabling Subsystem

The horizontal cabling system is the portion of the telecommunications cabling system that extends from the work area telecommunications outlet/connector to the horizontal cross-connect in the TC. 

•    Horizontal cabling in an office should terminate in a TC located on the same


floor as the work area being served

•    Horizontal cabling is installed in a star topology (home run)

•    Bridged taps and splices are not permitted as part of the copper horizontal 


cabling

4.1. Copper UTP Cable

Recommended design shall include:

• Minimum one Belden DataTwist 350, Four-pair 100 ohm 24 AWG, UTP cable—Category 5e for  voice

• Minimum one Belden DataTwist® 350  Four-pair 100 ohm, 24 AWG, UTP cable—Category 5e or Belden MediaTwist® Category 6 for data

• Maximum cable length is 90 meter

• All cable shall meet or exceed the following specifications

4.1.1. Category 5e UTP Cable

DataTwist 350, Belden Catalog Number 1700A (CM rated), 1700R (CMR rated), or 1701A (CMP rated).  These requirements are for cables of four unshielded twisted pairs of 24 AWG bare copper, thermoplastic insulated solid conductors enclosed by a thermoplastic jacket. The finished cable shall meet or exceed the following requirements of ANSI/TIA/EIA-568-B, and ISO 11801.  

All cable shall conform to the requirements for communications circuits defined by the National Electrical Code (Article 800) and the Canadian Building Code.  All cable shall be listed with an OSHA approved laboratory and carry labeling of either CMP or CM which ever is appropriate for the installation environment.  

The cable manufacturer shall be ISO 9001 registered.

4.1.1.1. Mechanicaltc "Mechanical"
4.1.1.1.1. Insulated Conductortc "Insulated Conductor" \l 2
The diameter of the copper conductor shall be 0.020” minimum.  The insulated conductor used as the white single shall have a coextruded colored stripe as defined in “Color Codes”.  The stripe shall be of the same material as the white insulation.

4.1.1.1.2. Dielectric Breakdowntc "Dielectric Breakdown" \l 2
The dielectric breakdown of the cable shall be at least 2500 volts DC conductor to conductor for not less than 3 seconds.

4.1.1.1.3. Pair Assemblytc "Pair Assembly" \l 2
The cable shall be restricted to four-pair to support a broad range of applications. The pair lay lengths shall be selected to ensure compliance with all requirements listed in the Transmission section.  Bonded conductors that preserve the lay lengths and ensure stable impedance are required.

4.1.1.1.4. Color Codestc "Color Codes" \l 2
The color code shall be as follows:

Pair 1
Blue-White/with extruded Blue stripe on White single

Pair 2
Orange-White/with extruded Orange stripe on White single

Pair 3
Green-White/with extruded Green stripe on White single

Pair 4
Brown-White/with extruded Brown stripe on White single

4.1.1.1.5. Cable Diametertc "Cable Diameter" \l 2
Plenumtc "Plenum" \l 3
The nominal jacket outside diameter will be 0.200 in.

Non-Plenumtc "Non-Plenum" \l 3
The nominal jacket outside diameter will be 0.205 in.

4.1.1.1.6. Cable Jacket Print

The cable jacket shall be printed with a minimum of the following information: Manufacturer, Manufacturer’s catalog number, cable type (i.e. Cat 5e), listing file number, number of pairs, listing type (i.e. CMP), and sequential footage markings.

4.1.1.1.7. Pulling Tensiontc "Breaking Strength" \l 2
The maximum pulling tension of the completed cable shall be 40 lbs.

4.1.1.1.8. Bending Radiustc "Bending Radius" \l 2
The cable shall withstand a bend radius of 0.25 inches.

4.1.1.2. Electrical Performance

4.1.1.2.1. DC Resistancetc "DC Resistance" \l 2
The resistance of any conductor shall not exceed 9.0 ohms per 100 meters at or corrected to a temperature of 20(C.

4.1.1.2.2. DC Resistance Unbalancetc "DC Resistance Unbalance" \l 2
The resistance unbalance between the two conductors of any pair shall 

not exceed 3% when measured at or corrected to a temperature of 20(C.

4.1.1.2.3. Capacitance

The capacitance of any pair at 1 kHz and measured at or corrected to a temperature of 20 deg C shall not exceed 15 pf per ft nominal.

4.1.1.2.4. Impedancetc "Characteristic Impedance" \l 2
The cable shall have a typical input impedance meeting the following values based on swept cable input measurements only.  Curve fitting or smoothing functions will not be utilized to improve the values.

Input Impedance:
1.0 - 20.0 MHz,

100 +/- 12 Ohms

  




20.0 - 100.0 MHz,
100 +/- 15 Ohms

100.0 - 200.0 MHz,
100 +/- 18 Ohms

200.0 - 310.0 MHz,
100 +/- 20 Ohms

310.0 - 350.0 MHz,
100 +/- 22 Ohms

	Frequency

(MHz)
	Input

Impedance Spec

	1.0

4.0

8.0

10.0

16.0

20.0

25.0

31.25

62.5

100

155

200

250

350
	100+/-12%

100+/-12%

100+/-12%

100+/-12%

100+/-12%

100+/-12%

100+/-15%

100+/-15%

100+/-15%

100+/-15%

100+/-18%

100+/-18%

100+/-20%

100+/-22%


4.1.1.3. Transmission Performance

4.1.1.3.1. Return Losstc "Structural Return Loss" \l 2 (RL)

The cable shall have typical RL values greater than or equal to values listed below.  Return Loss values will be used; Structural Return Loss values will not be accepted.   The values listed in the table are for information only and are calculated from the equation.





RL:

 ( 20 + 5*Log (freq) dB

  1 ( freq <10 MHz

 ( 25 dB



10 ( freq < 20 MHz

 ( 25 – 7*Log (freq/20) dB
20 ( freq ( 100 MHz

 ( 20 dB



100 ( freq ( 150 MHz

 ( 19 dB



150 ( freq ( 200 MHz

 ( 18 dB



200 ( freq ( 310 MHz

 ( 17 dB



310 ( freq ( 350 MHz

	Frequency

(MHz)
	 Min. RL

(dB)

	1.0

4.0

8.0

10.0

16.0

20.0

25.0

31.25

62.5

100

155

200

250

350
	20.0

23.0

24.5

25.0

25.0

25.0

24.3

23.6

21.5

20.1

19.0

19.0

18.0

17.0


4.1.1.3.2. Attenuationtc "Attenuation" \l 2
The maximum attenuation of any pair, in dB per 100 m, measured at or corrected to a temperature of 20 deg C shall be less than or equal to the values  calculated from the following equation from 1 to 350 MHz. The values listed in the table are for information only and are calculated from the equation.

Attenuation ( 0.988*(1.967*Sqrt[freq] + 0.023*freq + 0.05/Sqrt[freq])

	Frequency

(MHz)
	Max. Atten.

(dB/100 m)

	.772

1.0

4.0

8.0

10.0

16.0

20.0

25.0

31.25

62.5

100

155

200

250

350
	1.8

2.0

4.0

5.7

6.4

8.1

9.2

10.3

11.6

16.8

21.7

27.7

32.0

36.4

44.3

	
	


4.1.1.3.3.    Crosstalktc "Table 2 Attenuation" \f d
Power-Sum Near End Crosstalk (PSNEXT):

PSNEXT loss is derived from swept frequency measurements using a network analyzer and a s-parameter test set.  The minimum PSNEXT loss for any pair combination at room temperature shall be greater than or equal to the value determined using the following formula. The values listed in the table are for information only and are calculated from the equation. 

PSNEXT(f) (  67 dB - 15 log(freq/0.772)

	Frequency

(MHz)
	Min. PSNEXT
(dB)

	.772

1.0

4.0

8.0

10.0

16.0

20.0

25.0

31.25

62.5

100

155

200

250

350
	67

65.3

56.3

51.8

50.3

47.3

45.8

44.3

42.9

38.4

35.3

32.5

30.8

29.3

27.2


Power Sum Equal Level Far End Crosstalk  (PSELFEXT)

PSELFEXT loss is derived from swept frequency measurements using a network analyzer and a s-parameter test set.  The minimum PSELFEXT loss for any pair combination at room temperature shall be greater than or equal to the value determined using the following formula. The values listed in the table are for information only and are calculated from the equation. 

PSELFEXT(f) (  63 dB - 20 log(freq/0.772)

	Frequency

(MHz)
	Min. PSELFEXT

(dB/100 m)

	.772

1.0

4.0

8.0

10.0

16.0

20.0

25.0

31.25

62.5

100

155

200

225

250

350
	63

69.8

48.7

42.7

40.8

36.7

34.7

32.8

30.9

24.8

20.8

16.9

15

-

-

-


tc "Table 3 NEXT" \f dPropagation Delay Skewtc "Propagation Delay Skew" \l 2
The typical propagation delay skew between any two pairs shall be 10 ns/100m.

4.1.2. Category 6 UTP Cable

MediaTwist, Belden Catalog Number 1872a (CMR rated), 1874a (CMP rated).  These specifications are for cable that will meet or exceed the proposed requirements of ANSI/TIA/EIA Category 6. 

The cable shall consist of four unshielded twisted pairs of thermoplastic insulated bare copper enclosed in a thermoplastic jacket.    

All cable shall conform to the requirements for communications circuits defined by the National Electrical Code (Article 800) and the Canadian Building Code.  Cable listed to NEC Article 800-51(a) will be used for “Plenum” installations. Cable listed to NEC Article 800-51(b) shall be installed in vertical runs penetrating more than one floor.

The cable manufacturer shall be ISO 9001 registered 

4.1.2.1. Mechanical

4.1.2.1.1. Insulated Conductortc "Insulated Conductor" \l 2
The diameter of the copper conductor shall be 0.022” minimum.  The insulated conductor used as the white single shall have a coextruded colored stripe as defined in “Color Codes”.  The stripe shall be of the same material as the insulation.
4.1.2.1.2. Pair Assemblytc "Pair Assembly" \l 2
The cable shall be restricted to four-pair size to support a broad range of applications. The pair twist lengths shall be selected to ensure compliance with all requirements listed in the Transmission section. Bonded conductors that ensure stable impedance are required.

4.1.2.1.3. Color Codestc "Color Codes" \l 2
The color code shall be as follows:

Pair 1
Blue-White/with extruded Blue stripe on White single

Pair 2
Orange-White/with extruded Orange stripe on White single

Pair 3
Green-White/with extruded Green stripe on White single

Pair 4
Brown-White/with extruded Brown stripe on White single

4.1.2.1.4. Ripcordtc "Ripcord" \l 2
The cable shall incorporate a ripcord under the jacket to facilitate jacket removal and allow easy access to the pairs.

4.1.2.1.5. Cable Jacket

The jacket shall be continuous, free from pinholes, splits, blisters or other imperfections.  

4.1.2.1.6. Cable Jacket Print

The cable jacket shall be printed with a minimum of the following information: Manufacturer, Manufacturer’s part number, cable type, listing file number, number of pairs, listing type (i.e. CMP), and sequential footage markings.

4.1.2.1.7. Pulling Tensiontc "Breaking Strength" \l 2
The pulling tension will be 45 lbs.

4.1.2.1.8. Bending Radiustc "Bending Radius" \l 2
The cable shall withstand a bend radius of 0.1”.

4.1.2.2. Transmissiontc "Transmission"
4.1.2.2.1. DC Resistancetc "DC Resistance" \l 2
The resistance of any conductor shall not exceed 9 ohms per 100 m (328 ft) at or corrected to a temperature of 20( C.

4.1.2.2.2. DC Resistance Unbalancetc "DC Resistance Unbalance" \l 2
The resistance unbalance between the two conductors of any pair shall not exceed 3% when measured at or corrected to a temperature of 20(C.

4.1.2.2.3. Capacitancetc "Mutual Capacitance" \l 2
The capacitance of any pair at 1 kHz and measured at or corrected to a temperature of 20( C shall be 15pf/ft.

4.1.2.2.4. Input Impedancetc "Characteristic Impedance" \l 2
The cable shall have typical input impedance values based on swept frequency cable input measurements only.  Curve fitting or smoothing functions will not be accepted. 

Input Impedance:
1.0 - 20.0 MHz,

100 +/- 12 Ohms

  




20.0 - 200.0 MHz,
100 +/- 15 Ohms

200.0 - 310.0 MHz,
100 +/- 20 Ohms

310.0 - 350.0 MHz,
100 +/- 22 Ohms

	Frequency

(MHz)
	 Input

Impedance Spec

	1.0

4.0

8.0

10.0

16.0

20.0

25.0

31.25

62.5

100

155

200

250

350
	100+/-12%

100+/-12%

100+/-12%

100+/-12%

100+/-12%

100+/-12%

100+/-15%

100+/-15%

100+/-15%

100+/-15%

100+/-15%

100+/-15%

100+/-20%

100+/-22%


4.1.2.2.5. Return Losstc "Structural Return Loss" \l 2 (RL)

The RL values shall be based on swept frequency cable input measurements only.  Curve fitting or smoothing will not be accepted. The values listed in the table are for information only and are calculated from the equation.

RL:

 ( 20 + 5*Log (freq) dB

  1 ( freq <10 MHz

 ( 25 dB



10 ( freq < 20 MHz

 ( 25 – 7*Log (freq/20) dB
20 ( freq ( 75 MHz

 ( 21 dB



75 ( freq ( 200 MHz

 ( 18 dB



200 ( freq ( 310 MHz

 ( 17 dB



310 ( freq ( 350 MHz

	Frequency

(MHz)
	Min. RL

(dB)

	1.0

4.0

8.0

10.0

16.0

20.0

25.0

31.25

62.5

100

155

200

250

350
	20.0

23.0

24.5

25.0

25.0

25.0

24.3

23.6

21.5

21.0

21.0

21.0

18.0

17.0


4.1.2.2.6. tc "Table 1 SRL" \f dAttenuationtc "Attenuation" \l 2
The attenuation is derived from swept frequency signal level measurements at the output of cable lengths greater than or equal to 100 m (328 ft).  The maximum attenuation of any pair, in dB per 100 m, measured at or corrected to a temperature of 20( C shall be less than or equal to the values  calculated from the following equation from 1 to 350 MHz. The values listed in the table are for information only and are calculated from the equation.

Attenuation ( 1.808*Sqrt[freq] + 0.017*freq + 0.05/Sqrt[freq])

	Frequency

(MHz)
	Max. Atten.

(dB/100 m)

	.772

1.0

4.0

8.0

10.0

16.0

20.0

25.0

31.25

62.5

100

155

200

250

350
	1.7

1.9

3.7

5.3

5.9

7.6

8.4

9.5

10.7

15.5

19.9

25.3

29.1

33.0

40.0


tc "Table 3 NEXT" \f d
4.1.2.2.7. Crosstalk tc "Table 2 Attenuation" \f d
Power-Sum Near End Crosstalk (PSNEXT)

PSNEXT loss is derived from swept frequency measurements using a network analyzer and a s-parameter test set.  The minimum PSNEXT loss for any pair combination at room temperature shall be greater than or equal to the value determined using the following formula. The values listed in the table are for information only and are calculated from the equation. 

PSNEXT(f) (  74 dB - 15 log(freq/0.772)
	Frequency

(MHz)
	Min. PSNEXT
(dB)

	.772

1.0

4.0

8.0

10.0

16.0

20.0

25.0

31.25

62.5

100

155

200

250

350
	74

72.3

63.3

58.8

57.3

54.3

52.8

51.3

49.9

45.4

42.3

39.5

37.8

36.3

34.2



tc "Table 3 NEXT" \f d
Power Sum Equal Level Far End Crosstalk  (PSELFEXT)

PSELFEXT loss is derived from swept frequency measurements using a network analyzer and a s-parameter test set.  The minimum PSELFEXT loss for any pair combination at room temperature shall be greater than or equal to the value determined using the following formula. The values listed in the table are for information only and are calculated from the equation. 

PSELFEXT(f) (  67 dB - 20 log(freq/0.772)

	Frequency

(MHz)
	Min. PSELFEXT

(dB/100 m)

	.772

1.0

4.0

8.0

10.0

16.0

20.0

25.0

31.25

62.5

100

155

200

250

300

350
	67

64.8

52.7

46.7

44.8

40.7

38.7

36.8

34.9

28.8

24.8

20.9

18.7

-

-

-


4.1.2.2.8. Propagation Delaytc "Propagation Delay" \l 2
The propagation delay of any pair at 10 MHz shall not exceed  510ns/100m.

4.1.2.2.9. Propagation Delay Skewtc "Propagation Delay Skew" \l 2
The propagation delay skew between any two pairs shall not exceed 18 ns/100m at 10 MHz.

4.1.2.2.10. Powersum Attenuation to Crosstalk Ratio (ACR) db/100mtc "Dielectric Breakdown" \l 2
	Frequency

(MHz)
	Min. PSum ACR
(dB/100 m)

	.772

1.0

4.0

8.0

10.0

16.0

20.0

25.0

31.25

62.5

100

155

200

250

300

350
	72

70

59

53

51

46

44

42

39

30

25

16

10

3

>0

-


4.2. Fiber Cable

4.2.1. Horizontal Distances - Optical Fiber Links

When using optical fiber cables, any length of horizontal cables, work area cables, patch cords, and equipment cables is acceptable so long as the total of the combined lengths does not exceed 100 m (328 ft).  When installing per TSB72, the maximum cable length may not exceed 300 m (984 ft.).
Transmission is typically at 850 or 1300 nm for 62.5/125µm or 50/125µm multimode optical fiber.
4.2.2. Specifications

ANSI/TIA/EIA-568-B.3 Horizontal fiber cable distribution systems:

• The optical fiber cable shall consist of a minimum of two 62.5/125µm or 


50/125µm optical fibers enclosed by a protective sheath.

• The cable will be capable of supporting applications using a bandwidth in 


excess of 1 GHz over the 90 m (295 ft) specified for horizontal cabling.

• The optical fiber shall be multimode, graded-index with a nominal

   62.5/125µm or 50/125µm core/cladding diameter.

• The mechanical and environmental specification for the optical fiber cable 


will be in accordance with ANSI/ICEA-S-83-596, 

4.2.3. Performance - 

62.5/125µm optical fiber 
Wavelength 
Maximum Attenuation 
Minimum Information

(nm) 
(dB/km) 
Transmission Capacity






(MHz•km)


850 


3.5 




160

1300 


1.5 




500

50/125µm optical fiber 
Wavelength 
Maximum Attenuation 
Minimum Information

(nm) 
(dB/km) 
Transmission Capacity






(MHz•km)


850 


3.5 




500

1300 


1.5 




500

4.2.4. Recommended number of fibers per cable

• Minimum 2 fibers, tight buffer style cable

• Optional 4-6 fibers per horizontal tight buffer cable

5. Telecommunications Room

The telecommunications room (TR) includes those products that connect the networking equipment to the horizontal and backbone cabling subsystems.  These products include termination hardware (connectors and patch cords), racks, cable management products and cable routing products.

5.1. Cable Termination Hardware

Each horizontal or backbone cabling run will be terminated using appropriate connectors or connecting blocks depending upon the cable type.  Matching patch cords will be used to perform cross-connect activities or to connect into the networking/voice hardware.

5.1.1. Category 6 Unshielded Twisted Pair UTP

Four-pair Category 6 cabling shall be terminated onto modular patch panels, punchdown style patch panels or punchdown style connecting blocks.  

5.1.1.1. Modular Patch Panels and Cords

Four-pair Category 6 UTP cabling shall be terminated onto a four-pair Category 6 module.  All modules shall be terminated using the T568B (A) wiring scheme.  The eight position module shall exceed the connector requirements of the proposed TIA/EIA Category 6 standard.  The jack termination to 4-pair, 100 ohm solid unshielded twisted pair cable shall be accomplished by use of a forward motion termination cap and shall not require the use of a punchdown or insertion tool.

Min-Com® Modular Patch Panels shall be of all metal construction and allow for the individual mounting and release of shielded modules.   Shielded modules shall be mounted to the patch panel using Mini-Com mounting features for added strength.

	Part number
	Number of

Ports
	Wiring 

Configuration
	Rack spaces

	CP16BL
	16
	T568A and B
	1

	CP24BL
	24
	T568A and B
	1

	CP48BL
	48
	T568A and B
	2

	CP72BL
	72
	T568A and B
	2

	CP96BL
	96
	T568A and B
	4


Mini-Com Modular Patch Panels shall be of a metal design with snap in four position molded faceplate frames.  The faceplate frames shall be releasable from the front to provide access to the modules and terminated cable. Modules shall be mounted to the patch panel using Mini-Com mounting features for added strength.  Patch panels shall be available with and without labels.

	Part number
	Number of

Ports
	Wiring 

Configuration
	Rack spaces

	CPP24WBL
	24
	T568A and B
	1

	CPPL24WBL
	24
	T568A and B
	1

	CPP32WBL
	32
	T568A and B
	1

	CPP48WBL
	48
	T568A and B
	2

	CPPL48WBL
	48
	T568A and B
	2

	CPPL72WBL
	72
	T568A and B
	3


Integrity™  Category 6 Patch Cords shall be factory terminated with modular plugs featuring a one-piece, tangle-free latch design and black strain-relief boots to support easy moves, adds and changes.  They shall be constructed with Belden Category 6 

24-AWG stranded UTP cable.  Each patch cord shall be 100% performance tested at the factory in a channel test to the TIA/EIA Category 6 standard.  The patch cords shall come in standard lengths of 3, 5, 7, 10, 14, and 20 feet and 6 standard colors of Off White, Black, Blue, Green, Red and Yellow.
	Part number
	Length (ft)
	Length (M)

	UTPCTGI3**
	3
	0.91

	UTPCTGI5**
	5
	1.52

	UTPCTGI7**
	7
	2.13

	UTPCTGI10**
	9
	3.04

	UTPCTGI14**
	14
	4.27

	UTPCTGI20**
	20
	6.10






** - designates color 

5.1.1.2. Punchdown Patch Panels and Patch Cords

DP6™ Patch Panels - Four-pair Category 6 UTP cabling shall be terminated onto four-pair punchdown style connecting hardware mounted to the rear of integral patch panels and routed to Category 6 modules on the front face of the patch panel.   Patch panels shall be universal for T568A and T568B wiring configurations.  The patch panels shall have a removable 6 port design that allows a 6 ports to be removed from the rear of the panel with out disrupting the other ports.  Integral cable tie mounts shall be included in the panel for cable management on the back of the panel.  Port and panels shall be easy to identify with write-on areas and optional label holder for color-coded labels. Rack mountable patch panels shall mount to standard EIA 19" and 23"racks.

	Part number
	Number of

Ports
	Wiring 

Configuration
	Rack spaces

	DP12688WGP
	12
	Universal
	Wall mount 

	DP24688WGP
	24
	Universal
	1

	DP48688WGP
	48
	Universal
	2

	DP96688WGP
	96
	Universal
	4


Integrity™  Category 6 Patch Cords shall be factory terminated with modular plugs featuring a one-piece, tangle-free latch design and black strain-relief boots to support easy moves, adds and changes.  They shall be constructed with Belden Category 6 

24-AWG stranded UTP cable.  Each patch cord shall be 100% performance tested at the factory in a channel test to the TIA/EIA Category 6 standard.  The patch cords shall come in standard lengths of 3, 5, 7, 10, 14, and 20 feet and 6 standard colors of Off White, Black, Blue, Green, Red and Yellow.
	Part number
	Length (ft)
	Length (M)

	UTPCTGI3**
	3
	0.91

	UTPCTGI5**
	5
	1.52

	UTPCTGI7**
	7
	2.13

	UTPCTGI10**
	9
	3.04

	UTPCTGI14**
	14
	4.27

	UTPCTGI20**
	20
	6.10






** - designates color 

5.1.1.3. Punchdown System and Patch Cord Assemblies

Category 6 UTP cable shall be terminated on Giga-Punch™ high-density punchdown style Category 6 connecting base, providing for the termination of 9 four pair cables per horizontal row.  The connecting base shall employ deep channels to provide additional space for cable management.  The connecting block shall have a compatible footprint with installed 110 systems, use optimum positioning of contacts to improve wire insertions and shorten the distance from cable jacket end to point of wire termination.  The connecting block shall have rounded edges.  The wire strip and connecting block, shall be marked with a highly visible color code, and allow for the termination of one full pair, or four full pairs at a time.

	Part number
	Description
	 Count
	Mounting

	GPB24-X
	Standard Density Base
	24 port
	Rack/Frame

	GPB72-X
	Standard Density Base
	72 port
	Rack/Frame

	GPBW24-X
	Standard Density Base
	24 port
	With Legs

	GPBW72-X
	Standard Density Base
	72 port
	With Legs

	GPB144-X
	High Density Base
	144 pair
	Rack/Frame

	GPB432-X
	High Density Base
	432 pair
	Rack/Frame

	GPBW144-X
	High Density Base
	144 pair
	With Legs

	GPBW432-X
	High Density Base
	432 pair
	With Legs

	GPCB4-X
	High Density Connector
	4
	-


Giga-Punch Category 6 UTP patch cords shall be used between punchdown style connecting blocks when configured as a cross-connect or between the connecting block and networking hardware when the connecting block is used as a interconnect.  Patch cords shall use 24 AWG stranded Category 6 cable.  The cable shall be terminated onto eight position punchdown style plugs (or RJ-45 modular plugs featuring a one-piece, tangle-free latch design and strain-relief boots) and tested to exceed the Category 6 performance when used in a channel with the specified Category 6* modular jacks.  The patch cords shall use gray cords with gray connectors, shall be field terminable and shall employ a clear cap for wiring identification. Patch cords shall be available in 3, 5, 7, 9,14 and 20 foot lengths.

	Part number
	End 1 connector
	End 2 connector
	Length options (ft)

	GPPC4IG**
	4-pair
	4-pair
	3,5,7,9,14,20

	GPPC4IG**A
	4-pair
	RJ-45 (568A)
	3,5,7,9,14,20

	GPPC4IG**B
	4-pair
	RJ-45 (568B)
	3,5,7,9,14,20






** - designates length

5.1.2. Category 5e

Four-pair Category 5e cabling shall be terminated onto modular patch panels ('110 style patch panels (see DP5e™ Patch Panels)) (punchdown style connecting bases and connectors).  

5.1.2.1. Modular Patch Panels and Cords

Four-pair Category 5e UTP cabling shall be terminated onto a four-pair Category 5e module.  All modules shall be terminated using the T568B (A) wiring scheme.  The eight position modules shall exceed the connector requirements of the TIA/EIA Category 5e standard.  The module termination to 4-pair 24 AWG 100 ohm solid unshielded twisted pair cable shall be accomplished by use of a forward motion termination cap and shall not require the use of a punchdown tool.
Modular patch panels shall be of all metal construction and allow for the individual mounting and release of shielded modules jacks.   Shielded modules shall be mounted to the patch panel using Mini-Com® mounting features for added strength.

	Part number
	Number of

Ports
	Wiring 

Configuration
	Rack spaces

	CP16BL
	16
	T568A and B
	1

	CP24BL
	24
	T568A and B
	1

	CP48BL
	48
	T568A and B
	2

	CP72BL
	72
	T568A and B
	2

	CP96BL
	96
	T568A and B
	4


Modular patch panels shall be of a metal design with snap in four position and six position molded faceplate frames.  The faceplate frames shall be releasable from the front to provide access to the modular jacks and terminated cable. Modular jacks shall be mounted to the patch panel using Mini-Com mounting features for added strength.  Patch panels shall be available with and without labels

	Part number
	Number of

Ports
	Wiring 

Configuration
	Rack spaces

	CPP24WBL
	24
	T568A and B
	1

	CPPL24WBL
	24
	T568A and B
	1

	CPP32WBL
	32
	T568A and B
	1

	CPP48WBL
	48
	T568A and B
	2

	CPPL48WBL
	48
	T568A and B
	2

	CPPL72WBL
	72
	T568A and B
	3


Powersum+™ Category 5e Patch Cords shall be factory terminated with enhanced performance Pan-Plug™ modular plugs featuring a one-piece, tangle-free latch design eliminating the need for strain-relief boots to provide easy moves, adds and changes. They shall be constructed with Belden enhanced 24 AWG stranded UTP cable.  Each patch cord shall be 100% performance tested at the factory in a channel test to the TIA/EIA Category 5e standard.  The patch cords shall come in 7 standard lengths from 1 to 20 feet. The patch cords shall be available in 6 standard colors of Off White, Black, Blue, Green, Red and Yellow.

	Part number
	Length (ft)
	Length (M)

	UTPCI1**
	1
	0.30

	UTPCI3**
	3
	0.91

	UTPCI5**
	5
	1.52

	UTPCI7**
	7
	2.13

	UTPCI10**
	10
	3.04

	UTPCI14**
	14
	4.27

	UTPCI20**
	20
	6.10






** - designates color 

5.1.2.2. Punchdown Patch Panels and Patch Cords

DP5e™ Patch Panels - Four-pair Category 5e UTP cabling shall be terminated onto four-pair punchdown style connecting hardware mounted to the rear of integral patch panels and routed to Category 5e modules on the front face of the patch panel.   Patch panels shall be universal for T568A and T568B wiring configurations.  The patch panels shall have a removable 6 port design that allows a 6 port faceplate to be removed from the front of the panel with out disrupting the other ports.  Integral cable tie mounts shall be included in the panel for cable management on the back of the panel.  Port and panels shall be easy to identify with write-on areas and optional label holder for color-coded labels. Rack mountable patch panels shall mount to standard EIA 19" and 23"racks.  

	Part number
	Number of

Ports
	Wiring 

Configuration
	Rack spaces

	DP125E88110U
	12
	Universal
	Wall Mount

	DP245E88110U
	24
	Universal
	1

	DP485E88110U
	48
	Universal
	2

	DP965E88110U
	96
	Universal
	4


Powersum+™ Category 5e Patch Cords shall be factory terminated with enhanced performance Pan-Plug™ modular plugs featuring a one-piece, tangle-free latch design eliminating the need for strain-relief boots to provide easy moves, adds and changes. They shall be constructed with Belden enhanced 24 AWG stranded UTP cable.  Each patch cord shall be 100% performance tested at the factory in a channel test to the TIA/EIA Category 5e standard.  The patch cords shall come in 7 standard lengths from 1 to 20 feet. The patch cords shall be available in 6 standard colors of Off White, Black, Blue, Green, Red and Yellow.

	Part number
	Length (ft)
	Length (M)

	UTPCI1**
	1
	0.30

	UTPCI3**
	3
	0.91

	UTPCI5**
	5
	1.52

	UTPCI7**
	7
	2.13

	UTPCI10**
	10
	3.04

	UTPCI14**
	14
	4.27

	UTPCI20**
	20
	6.10






** - designates color 

5.1.2.3. Punchdown 110 Base and  System

Category 5e UTP cable shall be terminated upon a standard density Pan-Punch™ 110 style Category 5e connecting block, providing for the termination of 6 four pair cables per horizontal row. 

	Part number
	Description
	Pair Count
	Mounting

	P110BW100-X
	Standard 110  Base
	100
	With Legs

	P110BW300-X
	Standard 110  Base
	300
	With Legs

	P110B100-X
	Standard 110  Base
	100
	Rack/Frame

	P110B300-X
	Standard 110  Base
	300
	Rack/Frame

	P110CB3-X 

 
	3-pair connecting block
	3
	-

	P110CB4-X   *


	4-pair connecting block
	4
	-

	P110CB5-X   *
	5-pair connecting block
	5
	-






* denotes that 'IG' can be added for International Gray color parts

Category 5e UTP patch cords shall be used between 110 style connecting bases when configured as a cross-connect or between the connecting block and networking hardware when the connecting block is used as a interconnect.  Patch cords shall use 24 AWG stranded Category 5e cable.  The cable shall be terminated onto 110 style plugs tested to exceed Category 5e performance when used in a channel with the specified Category 5e modular jacks.  The patch cords shall be gray in color, shall be field terminable and shall employ a clear cap for wiring identification.

	Part number
	End 1 connector
	End 2 connector
	Length options (ft)

	P110PC1IG**
	1-pair 110
	1-pair 110
	2,4,5,6

	P110PC2IG**
	2-pair 110
	2-pair 110
	2,4,5,6

	P110PC4IG**
	4-pair 110
	4-pair 110
	2,4,5,6

	P110PC4IG**A
	4-pair 110
	RJ-45 (568A)
	2,4,5,6

	P110PC4IG**B
	4-pair 110
	RJ-45 (568B)
	2,4,5,6






** - designates length

5.1.3. Fiber Termination Hardware

5.1.3.1. Fiber Connectors and Patch Cords

Fiber Jack "FJ" Connector Modules

Mini-Com® Opti-Jack® Multimode and singlemode Fiber Optic Connector Modules shall be a high density, field terminable, duplex fiber optic connector featuring a plug and jack that takes up the same space as a copper RJ style modular jack.  It shall feature a latching design for superior coupling strength of over 30 lbs., an adapterless design, half the density of SC, ST and FC connectors, and a jack that mounts flush in outlets.  The fibers shall terminate in 2.5mm ferrules with a non-optical disconnect and an insertion loss typically less than 0.1 dB per fiber for multimode and typically less than 0.15 dB per fiber for singlemode..  FJ fiber optic connectors shall fully comply with the fiber optic connector performance requirements as specified in TIA/EIA-568-B.3 and the intermateability requirements as specified by the TIA (604-6) FOCIS-6 standard.  It shall be compatible with 62.5/125 (m and 50/125 (m, 3.0 mm jacketed or 900 (m tight-buffered, multimode glass fiber.  It shall be capable of field termination with commonly available tools.  Multimode jacks and plugs shall be available in multiple standard colors for color coding purposes.  The jack cover and boot shall be the industry standard electric ivory color signifying multimode fiber and blue for singlemode.  It shall incorporate pre-radiused, zirconia ceramic ferrules to ensure consistent end face geometry and high performance connector mating. The jack shall snap into all Mini-Com® outlets and patch panels.  

	Part number
	Style
	 Fiber  type
	Termination
	Colors

	FJJGM5C**
	FJ Jack
	Multimode 

62.5/125 or 50/125(m 
	Field polish
	11

	FJEPGM5C**
	FJ Plug
	Multimode 

62.5/125 or 50/125(m 
	Field polish
	4

	FJJGS9CBU
	FJ Jack
	Singlemode

9/125 (m
	Field polish
	1

	FJEPGS9CBU
	FJ Plug
	Singlemode

9/125 (m
	Field polish
	1






** - designates color 

Mini-Com® Opti-Jack® Multimode Pre-polished Fiber Optic Connector modules shall be a high density, field terminable, duplex fiber optic connector featuring a jack with factory terminated and pre-polished fiber stubs that take up the same space as a copper RJ style modular jack.  It shall feature an adapterless design, half the density of SC, ST and FC connectors, and a jack that mounts flush to outlets.  The fibers shall terminate in 2.5mm ferrules with a non-optical disconnect and an insertion loss typically less than 0.35 dB per fiber.  FJ fiber optic connectors shall fully comply with the fiber optic connector performance requirements as specified in TIA/EIA-568-B.3 and the intermateability requirements as specified by the TIA (604-6) FOCIS-6 standard.  It shall be compatible with 62.5/125 (m and 50/125 (m, 3.0 mm jacketed or 900 (m tight-buffered, multimode glass fiber.  It shall be capable of field termination with commonly available tools.  Jacks shall be available in multiple standard colors for color coding purposes.  The cover and boots shall be the industry standard electric ivory color signifying multimode fiber.  It shall incorporate pre-radiused zirconia ceramic ferrules to ensure consistent end face geometry and high performance connector mating.  The jack shall snap into all Mini-Com outlets and patch panels.  

	Part number
	Style
	Fiber  type 
	Termination
	Colors

	FJJSAM5C**
	FJ Jack
	Multimode 

62.5/125
	Pre-polished
	11

	FJJSAM50C**
	FJ Jack
	Multimode 

50/125(m 
	Pre-polished
	3






** - designates color 

Mini-Com® Opti-CrimpTM Multimode Pre-polished, mechanical crimp Fiber Optic Connector Modules shall be high density, field terminable, duplex fiber optic connector featuring a jack with factory terminated and pre-polished fiber stubs, requiring no polishing and no adhesive.  The Jack shall take up the same space as a copper RJ style modular jack.  It shall feature an adapterless design, half the density of SC, ST and FC connectors, and a jack that mounts flush to outlets.  The fibers shall terminate in 2.5mm ferrules with a non-optical disconnect and an insertion loss typically less than 0.35 dB per fiber.  FJ fiber optic connectors shall fully comply with the fiber optic connector performance requirements as specified in TIA/EIA-568-B.3 and the intermateability requirements as specified by the TIA (604-6) FOCIS-6 standard.  It shall be compatible with 62.5/125(m and 50/125(m, 3.0 mm jacketed or 900(m tight-buffered, multimode glass fiber.  It shall be capable of field termination with the Panduit® FCRP5 universal crimp tool and other commonly available fiber termination tools.  The modules shall be available in multiple standard colors for color coding purposes.  The cover and boots shall be the industry standard electric ivory color signifying multimode fiber.  It shall incorporate pre-radiused zirconia ceramic ferrules to ensure consistent end face geometry and high performance connector mating.  The jack shall snap into all Mini-Com outlets and patch panels.  

	Part number
	Style
	Fiber  type 
	Termination
	Colors

	FJJSMM5C**
	FJ Jack
	Multimode 

62.5/125 (m 
	Pre-polished, mechanical crimp
	5

	FJJSMM50C**
	FJ Jack
	Multimode 

 50/125 (m 
	Pre-polished, mechanical crimp
	5






** - designates color 

Opti-Jack® Optical Fiber Patch Cords shall be constructed from high performance 62.5/125(m multimode or 9/125(m singlemode cable and connectors with zirconia ceramic ferrules.  Integral boots shall provide strain relief and help maintain consistent polarity.  They shall come in at least one of four standard lengths of 1, 2, 3, and 10 meters.  The following patch cord configuration(s) shall be available:

	 Part number
	Connector #1 ____  to …
	…Connector #2 ______
	Length options 

(M)

	Multimode
	
	
	

	F6D6P-6PM*
	FJ Plug
	 FJ plug
	1,2,3,10

	F6D6P-6JM*
	FJ Plug
	FJ jack
	1

	F6D6P-3M*
	FJ Plug
	SC connectors
	1,2,3,10

	F6D6J-2M2
	FJ Jack
	ST connectors
	2

	F6D6P-2M*
	FJ Plug
	ST connectors
	1,2,3,10

	F6D6J-4M*
	FJ Jack
	FC connectors
	1,2,3,10

	F6D6P-4M*
	FJ Plug
	FC connectors
	1,2,3,10

	F6D6J-NM*
	FJ Jack
	3mm jacketed pigtail
	1,2,3,10

	F6D6P-NM*
	FJ Plug
	3mm jacketed pigtail
	1,2,3,10

	Singlemode
	
	
	

	F9D6P-6PM*
	FJ Plug
	Opti-Jack plug
	1,2,3,10

	F9D6P-6JM*
	FJ Plug
	Opti-Jack jack
	1,2

	F9D6P-3M*
	FJ Plug
	SC connectors
	1,2,3,10

	F9D6J-2M*
	FJ Jack
	ST connectors
	2

	F9D6P-2M*
	FJ Plug
	ST connectors
	1,2,3,10

	F9D6J-4M*
	FJ Jack
	FC connectors
	1,2,3,10

	F9D6P-4M*
	FJ Plug
	FC connectors
	1,2,3,10

	F9D6J-NM*
	FJ Jack
	3mm jacketed pigtails
	1,2,3,10

	F9D6P-NM*
	FJ Plug
	3mm jacketed pigtails
	1,2,3,10






* - designates length

PANDUIT ST Fiber Optic Connectors shall be field terminable simplex fiber optic connectors for both multimode and singlemode glass fiber that fully complies with the fiber optic connector performance requirements specified in TIA/EIA-568-B.3 and the intermateability requirements specified by the TIA 604-2 FOCIS-2 document.  The multimode ST connector shall be compatible with 62.5/125(m and 50/125(m, 3.0 mm jacketed or 900 (m tight-buffered, multimode or 9/125(m singlemode glass fiber. The connector shall have an insertion loss typically less than 0.3 dB per fiber.  They shall be capable of field termination with commonly available tools.  The boots of the multimode ST connector shall be available in black and red to assist in maintaining correct polarity or blue for singlemode fiber. They shall incorporate pre-radiused zirconia ceramic ferrules to ensure consistent end face geometry and high performance connector mating.

	Part number
	Style
	 Fiber  type
	Termination
	Color

	FSTMBL
	ST
	Multimode 

3mm jacketed or  

900(m buffered
	Field polish
	Black

	FSTMRD
	ST
	Multimode

3mm jacketed or  

900(m buffered
	Field polish
	Red

	FSTSBU
	ST
	Singlemode

3mm jacketed or  

900(m buffered
	Field polish
	Blue


PANDUIT® Opti-Crimp™ ST Pre-polished, mechanical crimp Fiber Optic Connectors shall be field terminable simplex fiber optic connectors for multimode and singlemode glass fiber that fully complies with the fiber optic connector performance requirements specified in TIA/EIA-568-B.3 and the intermateability requirements specified by the TIA 604-2 FOCIS-2 document.  The multimode ST connector shall be compatible with 62.5/125 (m and 50/125 (m, 3.0 mm jacketed or 900 (m tight-buffered, multimode glass fiber. The fibers shall terminate in 2.5mm ferrules with a non-optical disconnect and an insertion loss typically less than 0.35 dB per fiber.  They shall be capable of field termination PANDUIT FCRP5 universal Crimp Tool.  The boots of the multimode ST connector shall be available in black and red to assist in maintaining correct polarity. They shall incorporate pre-radiused zirconia ceramic ferrules to ensure consistent end face geometry and high performance connector mating.

	Part number
	Style
	Fiber  type 
	Termination
	Colors

	FSTMMRD
	ST
	62.5/125 Multimode 

3mm jacketed or  

900 (m buffered
	Pre-polished,

Mechanical

crimp
	Red



	FSTMMBL


	ST
	62.5/125 Multimode 

3mm jacketed or  

900 (m buffered
	Pre-polished,

Mechanical

crimp
	Black



	FSTMM50RD
	ST
	50/125 Multimode 

3mm jacketed or  

900 (m buffered
	Pre-polished,

Mechanical

crimp
	Red



	FSTMM50BL


	ST
	50/125 Multimode 

3mm jacketed or  

900(m buffered
	Pre-polished,

Mechanical

crimp
	Black




PANDUIT® SC Fiber Optic Connectors shall be field terminable simplex fiber optic connectors for multimode and singlemode glass fiber that fully complies with both the fiber optic connector performance requirements specified in TIA/EIA-568-B.3 and the intermateability requirements specified by the TIA 604-3 FOCIS-3 standard.  The multimode SC connector shall be compatible with 62.5/125 (m and 50/125 (m, 3.0 mm jacketed or 900 (m tight-buffered multimode fiber or 9/125(m singlemode glass fiber. The connector shall have an insertion loss typically less than 0.3 dB per fiber. They shall be capable of field termination with commonly available tools. The cover and boots of the multimode SC connector shall be the industry standard, electric ivory color signifying multimode fiber and blue signifying singlemode fiber.   They shall incorporate pre-radiused zirconia ceramic ferrules to ensure consistent end face geometry and high performance connector mating.

	Part number
	Style
	 Fiber  type
	Termination
	Color

	FSCM1BL
	SC
	Multimode 

62.5/125 or 50/125(m 
	Field polish
	Black

	FSCM1RD
	SC
	Multimode 

62.5/125 or 50/125(m 
	Field polish
	Red

	FSCS1BU
	SC
	Singlemode 

9/125(m 
	Field polish
	Blue


PANDUIT FC Fiber Optic Connectors shall be field terminable simplex fiber optic connectors for both multimode and singlemode glass fiber that fully complies with the fiber optic connector performance requirements specified in TIA/EIA-568-B.3 and the intermateability requirements specified by the TIA 604-4 FOCIS-4 document.  The multimode FC connector shall be compatible with 62.5/125(m and 50/125(m, 3.0 mm jacketed or 900(m tight-buffered, multimode or 9/125(m singlemode glass fiber. The connector shall have an insertion loss typically less than 0.3 dB per fiber. They shall be capable of field termination with commonly available tools.  The boots of the multimode FC connector shall be available in black and red to assist in maintaining correct polarity. They shall incorporate pre-radiused, zirconia ceramic ferrules to ensure consistent end face geometry and high performance connector mating.

	Part number
	Style
	Fiber  type 
	Termination
	Colors

	FFCMBL
	FC
	Multimode 

3mm jacketed or  

900(m buffered
	Field polish
	Black

	FFCMRD
	FC
	Multimode 

3mm jacketed or  

900(m buffered
	Field polish
	Red

	FFCSBU
	FC
	Multimode 

3mm jacketed or  

900(m buffered
	Field polish
	Blue


PANDUIT® ST, SC and FC Optical Fiber Patch Cords shall be constructed from high performance 62.5/125 (m multimode cable and ST / SC / FC simplex connectors with polymer / zirconia ceramic ferrules.  Integral boots shall be provided to provide strain relief and help maintain consistent polarity.  They shall come in at least 3 of 4 standard lengths of 1, 2, 3and 10 meters.  The following patch cord configuration(s) shall be used:

	Part number
	Ferrule type
	Connector #1 _____

to …
	… Connector #2 _____
	Length options 

(M)

	Multimode
	
	
	
	

	F6S2-2M*
	Ceramic
	Simplex ST 
	Simplex ST 
	1,2,3

	F6D2C-2CM*
	Polymer
	Duplex ST 
	Duplex ST 
	1,2,3

	F6D2-2M*
	Ceramic
	Duplex ST 
	Duplex ST 
	1,2,3

	F6S3-3M*
	Ceramic
	Simplex SC 
	Simplex SC 
	1,2,3

	F6D3-3M*
	Ceramic
	Duplex SC 
	Duplex SC 
	1,2,3,10

	F6D2-3M*
	Ceramic
	Duplex ST
	Duplex SC 
	1,2,3

	F6S4-4M*
	Ceramic
	Simplex FC 
	Simplex FC 
	1,2,3,10

	F6D4-4M*
	Ceramic
	Duplex FC 
	Duplex FC 
	1,2,3,10

	F6D2-4M*
	Ceramic
	Duplex ST 
	Duplex FC 
	1,2,3,10

	F6D3-4M*
	Ceramic
	Duplex SC 
	Duplex FC 
	1,2,3,10


	Singlemode
	
	
	
	

	F9S2-2M*
	Ceramic
	Simplex ST
	Simplex ST
	1,2,3

	F9D2-2M*
	Ceramic
	Duplex ST 
	Duplex ST
	1,2,3

	F9S3-3M*
	Ceramic
	Simplex SC
	Simplex SC
	1,2,3

	F9D3-3M*
	Ceramic
	Duplex SC 
	Duplex SC 
	1,2,3

	F9D2-3M*
	Ceramic
	Duplex ST
	Duplex SC
	 1,2,3

	F9S4-4M*
	Ceramic
	Simplex FC
	Simplex FC 
	1,2,3,10

	F9D4-4M*
	Ceramic
	Duplex FC
	Duplex FC
	1,2,3,10

	F9S2-4M*
	Ceramic
	Simplex ST
	Simplex FC 
	1,2,3,10

	F9S3-4M*
	Ceramic
	Simplex SC
	Simplex FC 
	1,2,3,10

	F9D2-4M*
	Ceramic
	Duplex ST 
	Duplex FC 
	1,2,3

	F9D3-4M*
	Ceramic
	Duplex SC 
	Duplex FC 
	1,2,3






* - designates length

5.2. Fiber Optic/Multi-media Equipment 

5.2.1. Trays

The Opticom™ Fiber Optic/Multi-Media Interconnect Trays shall be used to provide rack mounted fiber optic trays that manage and protect optical fiber terminations and splices.  The trays shall be used with 24 or 48 port Mini-Com® modular patch panels or fiber optic adapter panels.  The trays shall include a removable cover.  They shall mount to EIA standard 19” and 23" (with extender bracket) racks or cabinets, include multiple cable entry points and include a fiber optic cable routing accessory kit.

	Part Number
	Rack Spaces
	Number of ports

	FMT1
	1
	48 with Fiber Jack or duplex SC

	FMT2
	2
	96 with Fiber Jack or duplex SC


5.2.2. Drawers

The Opticom Fiber Optic/Multi-Media Interconnect Drawers shall be used to provide 24 and 48 port rack mounted drawers that manage and protect optical fiber terminations and splices.  The drawers shall be able to slide out on the front side to provide easy access to the fiber connectors, splice tray and cable storage area. The drawers shall be used with Opticom fiber adapter panels / multi-media modular panels.
	Part Number
	Rack Spaces
	Number of ports

	FMD1
	1
	48 with Fiber Jack or duplex SC

	FMD2
	2
	96 with Fiber Jack or duplex SC


5.2.3. Enclosures

Opticom Wall mounted fiber optic enclosures shall be constructed of steel material with pre-assembled patch cord bend radius control panels.  Enclosures shall be capable of doubling the capacity by increasing fiber cable density within the allotted space when removing the bend radius control panels.  Enclosures shall provide patch cable protection without the installation of an additional attachment.  Enclosures shall maintain discrete locking capability between installer and end user segments.

	Part Number
	Number of Fibers

	FWME2
	24 with Fiber Jack or duplex SC

	FWME4
	48 with Fiber Jack or duplex SC

	FWME8
	96 with Fiber Jack or duplex SC

	FMP6
	Adapter panel to mount 6 Fiber Jack connectors

	FAP6WST
	Fiber Optic Adapter Panel - (6) ST

	FAP6WBUSC
	Fiber Optic Adapter Panel - (6) SC

	FAP6WBUDSC
	Fiber Optic Adapter Panel - (6) duplex SC

	FAP6WFC
	Fiber Optic Adapter Panel - (6) FC


Opticom™ Rack mounted fiber optic enclosures shall be designed to manage and organize fiber optic cable to and from the equipment or cabling plant.  Enclosures shall protect fiber optic connections for patching or splicing requirements.  Enclosures shall accommodate up to 36 fibers (with Fiber Jack) per rack space and shall be constructed of steel material.  Enclosures shall have removable front and rear covers and top and bottom pass through holes.

	Part Number
	Rack Spaces
	Number of Fibers

	FRME1
	1
	36 with Fiber Jack or duplex SC

	FRME2
	2
	72 with Fiber Jack or duplex SC

	FRME3
	3
	108 with Fiber Jack or duplex SC

	FRME4
	4
	144 with Fiber Jack or duplex SC

	FMP6
	Adapter panel to mount 6 FJ connectors
	12

	FMPE8*
	Adapter panel to mount 8 FJ connectors (only with FRME72E5BL)
	16


5.3. Cable Management

The Cable Management System shall be used to provide a neat and efficient means for routing and protecting fiber and copper cables and patch cords on telecommunication racks and enclosures. The system shall be a complete cable management system comprised of vertical and horizontal cable managers to manage cables on both the front and rear of the rack.  The system shall protect network investment by maintaining system performance, controlling cable bend radius and providing cable strain relief.

5.3.1. Rack System

Cable Management shall be provided using the NetFrameTM rack system that supports heavy equipment and high capacity cable for cross connect or interconnect applications in a telecommunications closet.  The Rack system shall be modular and support copper and fiber cables.  The rack system solution shall be constructed of steel material and support both assembled to accommodate both 19" and 23" components.  The rack system solution shall provide integral cable management including vertical channels, pass through holes and slots for additional cable management accessories.  Pass through holes shall be located on the front, back and side of the rack for maximum flexibility.  The rack shall accept removable, hinged doors.  Rack must be capable of accepting plastic D-rings that are movable.  The Rack system shall meet all EIA requirements as defined in EIA-310-D.

	Part Number
	Description
	Rack Spaces
	Dimensions

H x W x D (in)

	NFR84
	19/23"x 7' 0" Rack
	45
	86.06 x 28.25 x 17.0

	NFDR4x6K
	4x6 d-ring kit (8)
	
	

	NFD484
	Hinged door
	
	-

	NFVD4X584
	4x5 Vertical Duct, front 
	-
	-

	NFVSMF
	Vertical slack manager
	-
	-

	NFSHLF19X18
	19 Shelf
	3
	-

	NFSHLF19X25
	23 Shelf
	3
	-

	NFSK
	Fiber Spool
	
	-

	NFLRB
	Ladder Rack Bracket
	
	-


5.3.2. Vertical Cable Management

Vertical cable managers shall include components that aid in routing, managing and organizing cable to and from patch panels and/or equipment.  Managers shall protect network equipment by controlling cable bend radius and providing cable strain relief.   Managers shall be a universal design mounting to EIA 19" or 23" racks and constructed of steel bases with plastic fingers.  

The duct fingers shall include retaining tabs to retain the cables in place during cover removal.  The covers shall be easily removed or hinged to allow for quick moves, adds, and changes.  
	Part Number
	Type
	Rack Spaces
	Type
	Max. Side 

Extension

(in.)

	NCMV12
	Front and Rear
	45
	High Capacity
	12.0

	NCMVF12
	Front only
	45
	High Capacity
	12.0

	NCMV8
	Front and Rear
	45
	Standard
	8.0

	NCMVF8
	Front only
	45
	Standard
	8.0

	WMPV20
	Front and Rear
	20
	Standard
	4.25

	WMPV45
	Front and Rear
	45
	Standard
	4.25

	WMPVHC45
	Front and Rear
	45
	High Capacity
	6.55

	WMPVF20
	Front 
	20
	Standard
	4.25

	WMPVF45
	Front 
	45
	Standard
	4.25

	WMPVHCF45
	Front
	45
	High Capacity
	6.55

	WMPVCB
	Center mount bracket
	-
	-
	-


5.3.3. Horizontal Cable Management

Horizontal cable managers shall include components that aid in routing, managing and organizing cable to and from patch panels and/or equipment.  Panels shall protect network equipment by controlling cable bend radius and providing cable strain relief.   Panels shall be a universal design mounting to EIA 19" or 23" racks and constructed with plastic fingers. The fingers shall include retaining tabs to retain the cables in place during cover removal. The covers shall be easily removed or hinged to allow for quick moves, adds, and changes.  The cable managers shall be provided with wire retainers to retain the cables during cover removal and #12-24 English and M6 metric mounting screws.  The one rack unit space, horizontal cable management panel shall be installed in between the patch panels so as not to exceed 36 UTP cables per side.

	Part Number
	Type
	Rack Spaces
	Max. Front 

Extension (in.)

	NCMH2
	Front & Rear 
	2
	3.1

	NCMHF2
	Front only
	2
	3.1

	NCMHF1
	Front Only
	1
	3.1

	WMPH3
	Front & Rear Duct
	3
	5.1

	WMPHF3
	Front Duct
	3
	5.1

	WMPH2
	Front & Rear Duct
	2
	3.1

	WMP1
	Front & Rear Duct
	2
	3.1

	WMPHF2
	Front Duct
	2
	3.1

	WMPF1
	Front Duct
	2
	3.1

	WMPS
	Front and Rear
	1
	3.1

	WMPLS
	Front and Rear
	1
	3.1

	WMPFS
	Front Duct
	1
	2.1

	WMPLFS
	Front Duct
	1
	2.1



D-Rings

	Part Number
	Ring Orientation
	Type
	Rack Spaces

	CMVDR2
	Vertical
	-
	2

	CMVDR1
	Vertical
	-
	1

	CMPH2
	Horizontal
	Front and Rear
	2

	CMPHF2
	Horizontal
	Front
	2

	CMPHH2
	Horizontal
	Front High Capacity
	2

	CMPH1
	Horizontal
	Front and Rear
	1

	CMPHF1
	Horizontal
	Front
	1

	CMPHH1
	Horizontal
	Front High Capacity
	1


5.3.4. Cabinet Cable Management

IN-Cabinet cable management system shall include components that aid in routing, managing and organizing cable to and from equipment within a cabinet.  Panels shall protect network equipment by controlling cable bend radius and providing cable strain relief.   Panels shall be a flexible design with adjustable mounting.  Panels shall be constructed of steel bases with PVC duct attached.  Duct fingers shall have score lines for easy removal.  

	Part Number
	Panel Type
	Rack Spaces
	Dimensions 

W x D x H (in.)

	CWMPV3440
	Side Mount - Vertical
	40
	3 x 4 x 72

	CWMPV3418
	Side Mount - Vertical
	18
	3 x 4 x 32

	CWMPV2440
	Side Mount - Vertical
	40
	2 x 4 x 72

	CWMPV2418
	Side Mount - Vertical
	18
	2 x 4 x 32

	CWMPV3340
	Front Mount - Vertical
	40
	2 x 3 x 72

	CWMPV3318
	Front Mount - Vertical
	18
	2 x 3 x 32

	CWMPV2340
	Front Mount - Vertical
	40
	2 x 3 x 72

	CWMPV2318
	Front Mount - Vertical
	18
	2 x 3 x 32


5.3.5. Fiber Routing Systems

FIBERRUNNERTM Routing Systems

Manufacturer
The optical fiber cable raceway specified herein for routing, separating, and protecting fiber optic and high speed data cabling shall be the FIBERRUNNER Routing System as manufactured by the Panduit Corporation.  Systems of other manufacturers may be considered equal, if, in the opinion, and the written approval of the engineer, they meet all the performance standards specified herein.

Materials
The raceway system must be UL Listed and utilize material, which exhibit flame resistant characteristics, tested in accordance with UL94.   The raceway base and hinged cover shall be available in 6’ lengths.

Raceway
The raceway shall be a two-piece design with a base and hinged cover that incorporates integral high friction design to retain and inhibit cover movement.  

Shall be approximately:


12” wide by 4” deep with an approximate wall thickness of 0.12”.

 6” wide by 4” deep with an approximate wall thickness of 0.12”.

 4” wide by 4” deep with an approximate wall thickness of 0.12”.

 2” wide by 2” deep with an approximate wall thickness of 0.08”. 

The base and cover shall be manufactured of rigid PVC compound and be available in two colors, yellow and orange.

Connections/Couplers

Couplers shall be used at each connection.  Each connection of fitting to fitting, raceway to fitting, and raceway to raceway shall require a coupler.  Couplers shall be supplied pre-assembled not requiring any bolts to fasten.  This coupler shall be removable when needed.  

Fittings
A full complement of fittings must be available including, but not limited to 45 degree and 90 degree flat, vertical inside and outside elbows, tee and cross fittings, reducers, end caps and all other components necessary to make the system workable.

The fittings shall be capable of maintaining a 2” minimum cable bend radius.  The fittings shall be manufactured from ABS.  The fittings shall be available in two colors, yellow and orange to match the base and cover.  All fitting base and covers shall be supplied as separate components.

Mounting Brackets
A full complement of mounting brackets must be available including but not limited to new and existing threaded rod bracket kits, ladder rack bracket kits, wall bracket kits and all other components necessary to make the system workable.  The mounting brackets shall be manufactured from a commercial grade cold rolled steel with zinc chromate finish or painted black power coat finish.  The brackets shall attach to the raceway by securing to the rail on the bottom of the base.

12x4 FIBERRUNNER Routing System

	Part number
	Description
	Bend Radius Control
	Size

	FR12X4**6
	12x4 Solid Wall Raceway Base
	-
	6'

	FRHC12**6
	12x4 Snap-On Hinged Cover
	-
	6'

	FRCR12BL-X
	Hinged Cable Retainer
	-
	-

	FRBC12X4**
	12x4 QuikLock Coupler
	-
	-

	FRRA12X4**
	12x4 Right Angle Fitting
	Yes
	-

	FRRASC12**
	Split Cover - Right Angle Fitting
	Yes
	-

	FRH4512X4**
	12x4 Horizontal 45 Degree Angle Fitting
	Yes
	-

	FRH45SC12**
	Split Cover - Horizontal 

45 Degree Angle Fitting 
	Yes
	-

	FRT12X4**
	12x4 Horizontal Tee Fitting
	Yes
	-

	FRTSC12**
	Split Cover - Horizontal Tee Fitting
	Yes
	-

	FRT12X4W6**
	12x4 Horizontal Tee Fitting with 6x4 Exit
	Yes
	-

	FRTSC12W6**
	Split Cover - Horizontal Tee with 6x4 Exit
	Yes
	-

	FRFWC12X4**
	12x4 Four Way Cross Fitting
	Yes
	-

	FRFWCSC12**
	Split-Cover – Four Way Cross Fitting
	Yes
	-

	FRFWC12X4W6**
	12x4 Four Way Cross Fitting with 6x4 Exits
	Yes
	-

	FRFWCSC12W6**
	Split-Cover – 4 Way Cross Fitting with 6x4 Exits
	Yes
	-

	FRTR12X4**
	3-Sided BRC Trumpet Spillout for 12x4 Exit
	Yes
	-

	FREC12X4**
	12x4 End Cap Fitting
	-
	-

	FRVT12X4**
	12x4 Vertical Tee Fitting
	Yes
	-

	FRIDT6X4**
	3 Port Spillout to 1.5” Inside Diameter Corrugated Tubing
	Yes
	-

	FRSP12C**
	Cover for Spill-over Junction
	Yes
	-

	FRIV4512X4**
	12x4 Inside Vertical 45 Degree Angle Fitting
	Yes
	-

	FROV4512X4**
	12x4 Outside Vertical 45 Degree Angle Fitting
	Yes
	-

	FROV45SC12**
	Split Cover - Outside Vertical 45 Degree  Angle Fitting
	Yes
	-

	FROVRA12X4**
	6x4 Outside Vertical Right Angle Fitting
	Yes
	-

	FROVRASC12**
	Split Cover - Outside Vertical Right Angle Fitting
	Yes
	-

	FRRF126**
	12x4 to 6x4 FIBERRUNNER Reducer Fitting
	Yes
	-

	FRRF126SC**
	Split Cover – 12x4 to 6x4 FIBERRUNNER Reducer Fitting
	Yes
	-

	FRY126**
	Y-Reducer from 12x4 to two 6x4 Exits
	Yes
	-

	FRY126SC**
	Split Cover for Y-Reducer from 12x4 to two 6x4 Exits
	Yes
	-

	FRRF126R**
	12x4 to 6x4 Transition Right Reducer Fitting
	Yes
	-

	FRRF126RSC**
	Split Cover for 12x4 to 6x4 Transition Right Reducer Fitting
	Yes
	-

	FRRF126L**
	12x4 to 6x4 Transition Left Reducer Fitting
	Yes
	-

	FRRF126LSC**
	Split Cover for 12x4 to 6x4 Transition Left Reducer Fitting
	Yes
	-

	FRADC12X4**
	Adapter from 12x4 FIBERRUNNER to  ADC 12x4 FiberGuide
	Yes
	-

	Various Mounting Brackets Required
	See Panduit Product Catalog
	
	




** Denotes color



6x4 FIBERRUNNER Routing System

	Part number
	Description
	Bend Radius Control
	Size

	FR6X4**6
	6x4 Solid Wall Raceway Base
	-
	6'

	FRHC6**6
	6x4 Snap-On Hinged Cover
	-
	6'

	FRSHC6**6
	6x4 Split Hinged Cover
	-
	6'

	FRCR6BL-X
	Hinged Cable Retainer
	-
	-

	FRBC6X4**
	6x4 QuikLock Coupler
	-
	-

	FRRA6X4**
	6x4 Right Angle Fitting
	Yes
	-

	FRRASC6**
	Split Cover - Right Angle Fitting
	Yes
	-

	FRH456X4**
	6x4 Horizontal 45 Degree Angle Fitting
	Yes
	-

	FRH45SC6**
	Split Cover - Horizontal 

45 Degree Angle Fitting 
	Yes
	-

	FRT6X4**
	6x4 Horizontal Tee Fitting
	Yes
	-

	FRTSC6**
	Split Cover - Horizontal Tee Fitting
	Yes
	-

	FRFWC6X4**
	6x4 Four Way Cross Fitting
	Yes
	-

	FRFWCSC6**
	Split-Cover – Four Way Cross Fitting
	Yes
	-

	FRTR6X4**
	3-Sided BRC Trumpet Spillout for 6x4 Exit
	Yes
	-

	FREC6X4**
	6x4 End Cap Fitting
	-
	-

	FRVT6X4**
	6x4 Vertical Tee Fitting
	Yes
	-

	FIDT4X4BL
	2" Innerduct Spillout
	Yes
	-

	FRLPR42BL
	Low Profile Reducer 4x4 to 2x2 for Vertical Tee
	Yes
	-

	FRSP**
	Snap-On  Spill-Over Junction
	Yes
	-

	FRSP6C**
	Cover for Spill-Over Junction
	Yes
	-

	FRIV456X4**
	6x4 Inside Vertical 45 Degree Angle Fitting
	Yes
	-

	FROV456X4**
	6x4 Outside Vertical 45 Degree Angle Fitting
	Yes
	-

	FROV45SC6**
	Split Cover - Outside Vertical 45 Degree Angle Fitting
	Yes
	-

	FROVRA6X4**
	6x4 Outside Vertical Right Angle Fitting
	Yes
	-

	FROVRASC6**
	Split Cover - Outside Vertical Right Angle Fitting
	Yes
	-

	FRUPS6X4**
	6x4 Up Spout Fitting
	Yes
	-

	FRRF6FR4**
	6x4 to 4x4 FIBERRUNNER Reducer Fitting
	Yes
	-

	FRRF6FR4SC**
	Split Cover for 6x4 to 4x4 FIBERRUNNER Reducer Fitting 
	Yes
	-

	FRRF64**
	6x4 FIBERRUNNER System to 4x4 FIBER-DUCT Reducer Fitting
	Yes
	-

	FRADC6X4**
	Adapter from 6x4 FIBERRUNNER to ADC 6x4 FiberGuide
	Yes
	-

	Various Mounting Brackets required
	See Panduit Product Catalog
	
	




** Denotes color 

4x4 FIBERRUNNER Routing System

	Part number
	Description
	Bend Radius Control
	Size

	FR4X4**6
	4x4 Solid Wall Raceway Base
	-
	6'

	FRHC4**6
	4x4 Snap-On Hinged Cover
	-
	6'

	FRSHC4**6
	4x4 Split Hinged Cover
	-
	6'

	FRCR4BL-X
	Hinged Cable Retainer
	-
	-

	FRBC4X4**
	4x4 QuikLock Coupler
	-
	-

	FRRA4X4**
	4x4 Right Angle Fitting
	Yes
	-

	FRRASC4**
	Split Cover - Right Angle Fitting
	Yes
	-

	FRH454X4**
	4x4 Horizontal 45 Degree Angle Fitting
	Yes
	-

	FRH45SC4**
	Split Cover - Horizontal 

45 Degree Angle Fitting 
	Yes
	-

	FRT4X4**
	4x4 Horizontal Tee Fitting
	Yes
	-

	FRTSC4**
	Split Cover - Horizontal Tee Fitting
	Yes
	-

	FRFWC4X4**
	4x4 Four Way Cross Fitting
	Yes
	-

	FRFWCSC4**
	Split-Cover – Four Way Cross Fitting
	Yes
	-

	FRTR4X4**
	3-Sided BRC Trumpet Spillout for 4x4 Exit
	Yes
	-

	FREC4X4**
	4x4 End Cap Fitting
	-
	-

	FRVT4X4**
	4x4 Vertical Tee Fitting
	Yes
	-

	FTR4X4**
	3-Sided Vertical Tee Trumpet Spillout
	Yes
	-

	FRSP4C**
	Cover for Spill-Over Junction
	Yes
	-

	FRIV454X4**
	4x4 Inside Vertical 45 Degree Angle Fitting
	Yes
	-

	FROV454X4**
	4x4 Outside Vertical 45 Degree Angle Fitting
	Yes
	-

	FROV45SC4**
	Split Cover - Outside Vertical 45 Degree Angle Fitting
	Yes
	-

	FROVRA4X4**
	4x4 Outside Vertical Right Angle Fitting
	Yes
	-

	FROVRASC4**
	Split Cover - Outside Vertical Right Angle Fitting
	Yes
	-

	FRUPS4X4**
	4x4 Up Spout Fitting
	Yes
	-

	FRRF4FD2**
	4x4 FIBERRRUNNER to 2x2 FIBER-DUCT Reducer Fitting with Cover
	Yes
	-

	FRRF4FD4**
	4x4 FIBERRUNNER to 4x4 FIBER-DUCT Reducer Fitting with Cover
	Yes
	-

	FRADC4X4BL
	Adapter from 4x4 FIBERRUNNER System to ADC 4x4 FiberGuide
	Yes
	-

	Various Mounting Brackets required
	See Panduit Product Catalog
	
	




** Denotes color



2x2 FIBERRUNNER Routing System

	Part number
	Description
	Bend Radius Control
	Size

	HS2X2**6
	2x2 Solid Wall Raceway Base
	-
	6'

	H2X2**6
	2x2 Slotted Wall Raceway Base
	-
	6'

	HC2**6
	2x2  Hinged Cover
	-
	6'

	FBC2X2**
	2x2 QuikLock Coupler
	-
	-

	FHDEC2X2**
	2x2 End Cap Fitting
	-
	-

	FVTHD2X2**
	2x2 Vertical Tee Fitting
	Yes
	-

	TRC2HDBL
	2x2 Bend Radius Control Trumpet
	Yes
	-




** Denotes color

NOTE: 2x2 FIBERRUNNER Routing System accepts 2x2 FIBER-DUCT Routing System fittings and brackets.

FIBER-DUCT

Raceway
The raceway shall be a two-piece design with a base and non-slip cover that incorporates integral high friction lining to retain and inhibit cover movement.  Shall be approximately 2” wide by 2” deep or 4" wide by 4" deep with an approximate wall thickness of 0.10”.  The base and cover shall be manufactured of rigid PVC compound and available in four colors, yellow, orange, black, and gray.

Fittings
A full complement of fittings must be available including, but not limited to 45 degree and 90 degree flat, vertical inside and outside elbows, tee and cross fittings, couplings for joining sections of raceway, reducers, end caps and all other components necessary to make the system workable.

The fittings shall provide a means for connecting to the raceway base and shall be capable of maintaining a 2” minimum cable bend radius. The fittings shall be manufactured from ABS compound. The fittings shall be available in four colors, yellow, orange, black, and gray to match the base and cover.  All fittings shall be supplied with a base and cover.

Mounting Brackets
A full complement of mounting brackets must be available including, but not limited to new and existing threaded rod bracket kits, ladder rack bracket kits, wall bracket kits and all other components necessary to make the system workable.  The mounting brackets shall be manufactured from a commercial grade cold rolled steel with zinc chromate finish or painted black power coat finish.

Materials
The raceway system must be UL Listed and utilize material, which exhibit flame resistant characteristics, tested in accordance with UL94.   The raceway base and cover shall be available in 6’ lengths.

	Part number
	Description
	Bend Radius Control
	Size

	S2X2**6NM
	Solid Wall FIBER-DUCT
	-
	6' 

	E2X2**6
	Slotted Wall                    FIBER-DUCT
	-
	6'

	C2**6
	Duct Cover
	-
	6' 

	FCF2X2**
	Coupler Fitting
	-
	-

	FRA2X2**
	Right Angle Fitting
	Yes
	-

	FT2X2**
	Tee Fitting
	Yes
	-

	FFWC2X2**
	4-way Cross  Fitting
	Yes
	-

	FEC2X2**
	End Cap  Fitting
	-
	-

	FVT4X4**
	Vertical Tee Fitting
	Yes
	-

	FIDT4X4BL
	2-Port Spillout to 1.5” Inside Diameter Corrugated Tubing
	-
	-

	FTR4X4**
	3-Sided Vertical Tee Trumpet Spillout
	Yes
	-

	FTR2X2**
	3-Sided BRC Trumpet Spillout for 2x2 Exit
	Yes
	-

	FIV452X2**
	Inside Vertical 45 Degree Angle Fitting
	Yes
	-

	FOV452X2**
	Outside Vertical 45 Degree Angle Fitting
	Yes
	-

	FIVRA2X2**
	Inside Vertical Right Angle Fitting
	Yes
	-

	FOVRA2X2**
	Outside Vertical Right Angle Fitting
	-
	-

	FRF42**
	4x4 to 2x2 FIBER-DUCT Reducer Fitting
	Yes
	-

	FRF4544BL
	4x4 FIBER-DUCT to PAN-NETTM 4x5 Cable Manager Fitting
	Yes
	-

	FITF2X2
	Innerduct Transition Fitting
	Yes
	-




** Denotes color 

NOTE: 4x4 may replace 2x2 for the 4" x 4" FIBER-DUCT Products. The exception is the 4x4 FIBER-DUCT vertical tee fitting, FVT4X4**. Use 2x2 FIBERRUNNER vertical tee fitting, FVTHD2X2** for 2x2 FIBER-DUCT vertical tee applications.

6. Backbone Cabling System

The Backbone Cable Subsystem in a building is the part of the premises distribution system that provides connection between equipment rooms, telecommunication rooms, and telecommunications service entrance facilities.  A backbone subsystem provides either intra-building connections between floors in multi-story buildings or inter-building connections in campus-like environments.

All cables shall be run using a star topology (home run) from the Main Cross-Connect (MC) to each Horizontal Cross-Connect (HC) within the telecommunications room.  One additional Intermediate Cross-Connect (IC) may be implemented between the MC and HC if so required.  The length of each individual run of backbone fiber cable shall not exceed 2000 meters for multimode and 3000 meters for singlemode and the length of each UTP cable run for voice applications is not to exceed 800 meters (90 meters for data) as specified under TIA/EIA-568-B.  The length of the media between the IC and HC shall not exceed 500 meters.

The type of backbone copper cable shall be Belden 100( unshielded twisted pair (UTP), multi-pair cable.  The type of backbone fiber cable shall be 62.5/125 (m multimode fiber cable or 8.3/125 (m singlemode fiber cable.  The bending radius and maximum pulling tension of the cable shall be adhered to during handling and installation.

6.1. Voice Backbone

6.1.1. Voice Cable

Multi-pair copper cable shall be used and shall be listed per NEC Article 800.51. 

All cable shall meet or exceed the following specifications. 
6.1.1.1. Multi-pair Category 5e UTP Cable

The Multi-pair Category 5e cable shall be Belden Number 1864A (CMR rated) or 1871A (CMP rated). These requirements are for cables of 25 unshielded twisted pairs of 24 AWG bare copper.  The cable shall be constructed using three (3) groups of cable containing three (3) twisted pairs and four (4) groups containing four (4) twisted pairs.  These components shall be stranded together and enclosed by an overall jacket.

All cable shall conform to the requirements for communications circuits defined by the National Electrical Code (Article 800) and the Canadian Building Code. All cable shall listed to NEC Article 800-51(b).

The cable manufacturer shall be ISO 9001 registered.

6.1.2. Voice Termination and Cross-connects

The Panduit Mini-Com® Network Cabling System or equivalent shall be used for the Backbone subsystem, including all modular connectors.  The network cabling system shall be comprised of modular connectors in support of high-speed networks and applications designed for implementation on copper cabling.
All outlets shall utilize fully interchangeable and individual connector modules that mount side-by-side to facilitate quick and easy moves, adds, and changes. 

6.1.2.1. Modular Patch Panels and Cords

Four-pair Category 5e UTP cabling shall be terminated onto a four-pair Category 5e modules.  All modules shall be terminated using the T568B (A) wiring scheme.  The eight position modular jacks shall exceed the connector requirements of the TIA/EIA Category 5e standard.  The module termination to 4-pair 24 AWG 100 ohm solid unshielded twisted pair cable shall be accomplished by use of a forward motion termination cap and shall not require the use of a punchdown tool.

Modular patch panels shall be of all metal construction and allow for the individual mounting and release of shielded modular jacks.   Shielded modules shall be mounted to the patch panel using Mini-Com® mounting features for added strength.

	Part number
	Number of

Ports
	Wiring 

Configuration
	Rack spaces

	CP16BL
	16
	T568A and B
	1

	CP24BL
	24
	T568A and B
	1

	CP48BL
	48
	T568A and B
	2

	CP72BL
	72
	T568A and B
	2

	CP96BL
	96
	T568A and B
	4


Modular patch panels shall be of a metal design with snap in four position and six position molded faceplate frames.  The faceplate frames shall be releasable from the front to provide access to the modules and terminated cable. Modules shall be mounted to the patch panel using Mini-Com mounting features for added strength.  Patch panels shall be available with and without labels

	Part number
	Number of

Ports
	Wiring 

Configuration
	Rack spaces

	CPP24WBL
	24
	T568A and B
	1

	CPPL24WBL
	24
	T568A and B
	1

	CPP48WBL
	48
	T568A and B
	2

	CPPL48WBL
	48
	T568A and B
	2


Powersum+™ Category 5e Patch Cords shall be factory terminated with enhanced performance Pan-Plug™ modular plugs featuring a one-piece, tangle-free latch design eliminating the need for strain-relief boots to provide easy moves, adds and changes. They shall be constructed with Belden enhanced 24 AWG stranded UTP cable.  Each patch cord shall be 100% performance tested at the factory in a channel test to the TIA/EIA Category 5e standard.  Each patch cord shall be 100% verified for wiring sequence and continuity at the factory.  The patch cords shall come in 7 standard lengths from 1 to 20 feet. The patch cords shall be available in 6 standard colors of Off White, Black, Blue, Green, Red and Yellow.

	Part number
	Length (ft)
	Length (M)

	UTPCI1**
	1
	0.30

	UTPCI3**
	3
	0.91

	UTPCI5**
	5
	1.52

	UTPCI7**
	7
	2.13

	UTPCI10**
	10
	2.74

	UTPCI14**
	14
	4.27

	UTPCI20**
	20
	6.10






** - designates color 

6.1.2.2. Punch Down Patch Panels and Patch Cords

DP5e™ Patch Panels - Four-pair Category 5e UTP cabling shall be terminated onto four-pair punchdown style connecting hardware mounted to the rear of integral patch panels and routed to Category 5e modules on the front face of the patch panel.   Patch panels shall be universal for T658A and T568B wiring configurations.  The patch panels shall have a removable 6 port design that allows a 6 port faceplate to be removed from the front of the panel with out disrupting the other ports.  Integral cable tie mounts shall be included in the panel for cable management on the back of the panel.  Port and panels shall be easy to identify with write-on areas and optional label holder for color-coded labels. Rack mountable patch panels shall mount to standard EIA 19" and 23"racks.  

	Part number
	Number of

Ports
	Wiring 

Configuration
	Rack spaces

	DP125E88110U
	12
	Universal
	Wall Mount

	DP245E88110U
	24
	Universal
	1

	DP485E88110U
	48
	Universal
	2

	DP965E88110U
	96
	Universal
	4


Powersum+™ Category 5e Patch Cords shall be factory terminated with enhanced performance Pan-Plug™ modular plugs featuring a one-piece, tangle-free latch design eliminating the need for strain-relief boots to provide easy moves, adds and changes. They shall be constructed with Belden enhanced 24 AWG stranded UTP cable, and shall have an average reduction of greater than 3.5dB in near end cross talk when compared to industry standard Category 5 patch cords tested in a worst-case, 100-meter channel to the TIA/EIA Category 5 standard.  Each patch cord shall be 100% verified for wiring sequence and continuity at the factory.  The patch cords shall come in 7 standard lengths from 1 to 20 feet. The patch cords shall be available in 6 standard colors of Off White, Black, Blue, Green, Red and Yellow.

	Part number
	Length (ft)
	Length (M)

	UTPCI1**
	1
	0.30

	UTPCI3**
	3
	0.91

	UTPCI5**
	5
	1.52

	UTPCI7**
	7
	2.13

	UTPCI10**
	10
	3.04

	UTPCI14**
	14
	4.27

	UTPCI20**
	20
	6.10






** - designates color 

6.1.2.3. Punchdown 110 Base and  System

Category 5e UTP cable shall be terminated upon a standard density Pan-Punch™ 110 style Category 5e connecting block, providing for the termination of 6 four pair cables per horizontal row. 

	Part number
	Description
	Pair Count
	Mounting

	P110BW100-X
	Standard 110  Base
	100
	With Legs

	P110BW300-X
	Standard 110  Base
	300
	With Legs

	P110B100-X
	Standard 110  Base
	100
	Rack/Frame

	P110B300-X
	Standard 110  Base
	300
	Rack/Frame

	P110CB3-X 
	3-pair connecting block
	3
	-

	P110CB4-X   *
	4-pair connecting block
	4
	-

	P110CB5-X   *
	5-pair connecting block
	5
	-






* denotes that 'IG' can be added for International Gray color parts

Category 5e UTP patch cords shall be used between 110 style connecting bases when configured as a cross-connect or between the connecting block and networking hardware when the connecting block is used as a interconnect.  Patch cords shall use 24 AWG stranded Category 5e cable.  The cable shall be terminated onto 110 style plugs tested to exceed Category 5e performance when used in a channel with the specified Category 5e modules.  The patch cords shall be gray in color, shall be field terminable and shall employ a clear cap for wiring identification.

	Part number
	End 1 connector
	End 2 connector
	Length options (ft)

	P110PC1IG**
	1-pair 110
	1-pair 110
	2,4,5,6

	P110PC2IG**
	2-pair 110
	2-pair 110
	2,4,5,6

	P110PC4IG**
	4-pair 110
	4-pair 110
	2,4,5,6

	P110PC4IG**A
	4-pair 110
	RJ-45 (568A)
	2,4,5,6

	P110PC4IG**B
	4-pair 110
	RJ-45 (568B)
	2,4,5,6






** - designates length

6.2. Data Backbone

6.2.1. Data Cable 

All backbone fiber optic cable shall be Belden 62.5/125(m tight buffered multimode or Belden 8.3/125 (m jacketed single mode fiber optic cable. Fiber cable shall be riser (OFNR) or plenum (OFNP) listed where applicable.

6.2.2. Data Termination and Cross Connects

6.2.2.1. Fiber Connectors

Fiber Jack "FJ" Connector Modules

Mini-Com® Opti-Jack® Multimode and singlemode Fiber Optic Connector Modules shall be a high density, field terminable, duplex fiber optic connector featuring a plug and jack that takes up the same space as a copper RJ style modular jack.  It shall feature a latching design for superior coupling strength of over 30 lbs., an adapterless design, half the density of SC, ST and FC connectors, and a jack that mounts flush in outlets.  The fibers shall terminate in 2.5mm ferrules with a non-optical disconnect and an insertion loss typically less than 0.1 dB per fiber for multimode and typically less than 0.15 dB per fiber for singlemode..  FJ fiber optic connectors shall fully comply with the fiber optic connector performance requirements as specified in TIA/EIA-568-B.3 and the intermateability requirements as specified by the TIA (604-6) FOCIS-6 standard.  It shall be compatible with 62.5/125 (m and 50/125 (m, 3.0 mm jacketed or 900 (m tight-buffered, multimode glass fiber.  It shall be capable of field termination with commonly available tools.  Multimode jacks and plugs shall be available in multiple standard colors for color coding purposes.  The jack cover and boot shall be the industry standard electric ivory color signifying multimode fiber and blue for singlemode.  It shall incorporate pre-radiused, zirconia ceramic ferrules to ensure consistent end face geometry and high performance connector mating. The jack shall snap into all Mini-Com® outlets and patch panels.  

	Part number
	Style
	 Fiber  type
	Termination
	Colors

	FJJGM5C**
	FJ Jack
	Multimode 

62.5/125 or 50/125(m 
	Field polish
	11

	FJEPGM5C**
	FJ Plug
	Multimode 

62.5/125 or 50/125(m 
	Field polish
	4

	FJJGS9CBU
	FJ Jack
	Singlemode

9/125 (m
	Field polish
	1

	FJEPGS9CBU
	FJ Plug
	Singlemode

9/125 (m
	Field polish
	1






** - designates color 

Mini-Com® Opti-Jack® Multimode Pre-polished Fiber Optic Connector modules shall be a high density, field terminable, duplex fiber optic connector featuring a jack with factory terminated and pre-polished fiber stubs that take up the same space as a copper RJ style modular jack.  It shall feature an adapterless design, half the density of SC, ST and FC connectors, and a jack that mounts flush to outlets.  The fibers shall terminate in 2.5mm ferrules with a non-optical disconnect and an insertion loss typically less than 0.35 dB per fiber.  FJ fiber optic connectors shall fully comply with the fiber optic connector performance requirements as specified in TIA/EIA-568-B.3 and the intermateability requirements as specified by the TIA (604-6) FOCIS-6 standard.  It shall be compatible with 62.5/125 (m and 50/125 (m, 3.0 mm jacketed or 900 (m tight-buffered, multimode glass fiber.  It shall be capable of field termination with commonly available tools.  Jacks shall be available in multiple standard colors for color coding purposes.  The cover and boots shall be the industry standard electric ivory color signifying multimode fiber.  It shall incorporate pre-radiused zirconia ceramic ferrules to ensure consistent end face geometry and high performance connector mating.  The jack shall snap into all Mini-Com outlets and patch panels.  

	Part number
	Style
	Fiber  type 
	Termination
	Colors

	FJJSAM5C**
	FJ Jack
	Multimode 

62.5/125
	Pre-polished
	11

	FJJSAM50C**
	FJ Jack
	Multimode 

50/125(m 
	Pre-polished
	3






** - designates color 

Mini-Com® Opti-CrimpTM Multimode Pre-polished, mechanical crimp Fiber Optic Connector Modules shall be high density, field terminable, duplex fiber optic connector featuring a jack with factory terminated and pre-polished fiber stubs, requiring no polishing and no adhesive.  The Jack shall take up the same space as a copper RJ style modular jack.  It shall feature an adapterless design, half the density of SC, ST and FC connectors, and a jack that mounts flush to outlets.  The fibers shall terminate in 2.5mm ferrules with a non-optical disconnect and an insertion loss typically less than 0.35 dB per fiber.  FJ fiber optic connectors shall fully comply with the fiber optic connector performance requirements as specified in TIA/EIA-568-B.3 and the intermateability requirements as specified by the TIA (604-6) FOCIS-6 standard.  It shall be compatible with 62.5/125(m and 50/125(m, 3.0 mm jacketed or 900(m tight-buffered, multimode glass fiber.  It shall be capable of field termination with the Panduit® FCRP5 universal crimp tool and other commonly available fiber termination tools.  The modules shall be available in multiple standard colors for color coding purposes.  The cover and boots shall be the industry standard electric ivory color signifying multimode fiber.  It shall incorporate pre-radiused zirconia ceramic ferrules to ensure consistent end face geometry and high performance connector mating.  The jack shall snap into all Mini-Com outlets and patch panels.  

	Part number
	Style
	Fiber  type 
	Termination
	Colors

	FJJSMM5C**
	FJ Jack
	Multimode 

62.5/125 (m 
	Pre-polished, mechanical crimp
	5

	FJJSMM50C**
	FJ Jack
	Multimode 

 50/125 (m 
	Pre-polished, mechanical crimp
	5






** - designates color 

Opti-Jack® Optical Fiber Patch Cords shall be constructed from high performance 62.5/125(m multimode or 9/125(m singlemode cable and connectors with zirconia ceramic ferrules.  Integral boots shall provide strain relief and help maintain consistent polarity.  They shall come in at least one of four standard lengths of 1, 2, 3, and 10 meters.  The following patch cord configuration(s) shall be available:

	 Part number
	Connector #1 ____  to …
	…Connector #2 ______
	Length options 

(M)

	Multimode
	
	
	

	F6D6P-6PM*
	FJ Plug
	 FJ plug
	1,2,3,10

	F6D6P-6JM*
	FJ Plug
	FJ jack
	1

	F6D6P-3M*
	FJ Plug
	SC connectors
	1,2,3,10

	F6D6J-2M2
	FJ Jack
	ST connectors
	2

	F6D6P-2M*
	FJ Plug
	ST connectors
	1,2,3,10

	F6D6J-4M*
	FJ Jack
	FC connectors
	1,2,3,10

	F6D6P-4M*
	FJ Plug
	FC connectors
	1,2,3,10

	F6D6J-NM*
	FJ Jack
	3mm jacketed pigtail
	1,2,3,10

	F6D6P-NM*
	FJ Plug
	3mm jacketed pigtail
	1,2,3,10

	Singlemode
	
	
	

	F9D6P-6PM*
	FJ Plug
	Opti-Jack plug
	1,2,3,10

	F9D6P-6JM*
	FJ Plug
	Opti-Jack jack
	1,2

	F9D6P-3M*
	FJ Plug
	SC connectors
	1,2,3,10

	F9D6J-2M*
	FJ Jack
	ST connectors
	2

	F9D6P-2M*
	FJ Plug
	ST connectors
	1,2,3,10

	F9D6J-4M*
	FJ Jack
	FC connectors
	1,2,3,10

	F9D6P-4M*
	FJ Plug
	FC connectors
	1,2,3,10

	F9D6J-NM*
	FJ Jack
	3mm jacketed pigtails
	1,2,3,10

	F9D6P-NM*
	FJ Plug
	3mm jacketed pigtails
	1,2,3,10




* designates length

PANDUIT ST Fiber Optic Connectors shall be field terminable simplex fiber optic connectors for both multimode and singlemode glass fiber that fully complies with the fiber optic connector performance requirements specified in TIA/EIA-568-B.3 and the intermateability requirements specified by the TIA 604-2 FOCIS-2 document.  The multimode ST connector shall be compatible with 62.5/125(m and 50/125(m, 3.0 mm jacketed or 900 (m tight-buffered, multimode or 9/125(m singlemode glass fiber. The connector shall have an insertion loss typically less than 0.3 dB per fiber.  They shall be capable of field termination with commonly available tools.  The boots of the multimode ST connector shall be available in black and red to assist in maintaining correct polarity or blue for singlemode fiber. They shall incorporate pre-radiused zirconia ceramic ferrules to ensure consistent end face geometry and high performance connector mating.

	Part number
	Style
	 Fiber  type
	Termination
	Color

	FSTMBL
	ST
	Multimode 

3mm jacketed or  

900(m buffered
	Field polish
	Black

	FSTMRD
	ST
	Multimode

3mm jacketed or  

900(m buffered
	Field polish
	Red

	FSTSBU
	ST
	Singlemode

3mm jacketed or  

900(m buffered
	Field polish
	Blue


PANDUIT® Opti-Crimp™ ST Pre-polished, mechanical crimp Fiber Optic Connectors shall be field terminable simplex fiber optic connectors for multimode and singlemode glass fiber that fully complies with the fiber optic connector performance requirements specified in TIA/EIA-568-B.3 and the intermateability requirements specified by the TIA 604-2 FOCIS-2 document.  The multimode ST connector shall be compatible with 62.5/125 (m and 50/125 (m, 3.0 mm jacketed or 900 (m tight-buffered, multimode glass fiber. The fibers shall terminate in 2.5mm ferrules with a non-optical disconnect and an insertion loss typically less than 0.35 dB per fiber.  They shall be capable of field termination PANDUIT FCRP5 universal Crimp Tool.  The boots of the multimode ST connector shall be available in black and red to assist in maintaining correct polarity. They shall incorporate pre-radiused zirconia ceramic ferrules to ensure consistent end face geometry and high performance connector mating.

	Part number
	Style
	Fiber  type 
	Termination
	Colors

	FSTMMRD
	ST
	62.5/125 Multimode 

3mm jacketed or  

900 (m buffered
	Pre-polished,

Mechanical

crimp
	Red



	FSTMMBL


	ST
	62.5/125 Multimode 

3mm jacketed or  

900 (m buffered
	Pre-polished,

Mechanical

crimp
	Black



	FSTMM50RD
	ST
	50/125 Multimode 

3mm jacketed or  

900 (m buffered
	Pre-polished,

Mechanical

crimp
	Red



	FSTMM50BL


	ST
	50/125 Multimode 

3mm jacketed or  

900(m buffered
	Pre-polished,

Mechanical

crimp
	Black




PANDUIT® SC Fiber Optic Connectors shall be field terminable simplex fiber optic connectors for multimode and singlemode glass fiber that fully complies with both the fiber optic connector performance requirements specified in TIA/EIA-568-B.3 and the intermateability requirements specified by the TIA 604-3 FOCIS-3 standard.  The multimode SC connector shall be compatible with 62.5/125 (m and 50/125 (m, 3.0 mm jacketed or 900 (m tight-buffered multimode fiber or 9/125(m singlemode glass fiber. The connector shall have an insertion loss typically less than 0.3 dB per fiber. They shall be capable of field termination with commonly available tools. The cover and boots of the multimode SC connector shall be the industry standard, electric ivory color signifying multimode fiber and blue signifying singlemode fiber.   They shall incorporate pre-radiused zirconia ceramic ferrules to ensure consistent end face geometry and high performance connector mating.

	Part number
	Style
	 Fiber  type
	Termination
	Color

	FSCM1BL
	SC
	Multimode 

62.5/125 or 50/125(m 
	Field polish
	Black

	FSCM1RD
	SC
	Multimode 

62.5/125 or 50/125(m 
	Field polish
	Red

	FSCS1BU
	SC
	Singlemode 

9/125(m 
	Field polish
	Blue


PANDUIT FC Fiber Optic Connectors shall be field terminable simplex fiber optic connectors for both multimode and singlemode glass fiber that fully complies with the fiber optic connector performance requirements specified in TIA/EIA-568-B.3 and the intermateability requirements specified by the TIA 604-4 FOCIS-4 document.  The multimode FC connector shall be compatible with 62.5/125(m and 50/125(m, 3.0 mm jacketed or 900(m tight-buffered, multimode or 9/125(m singlemode glass fiber. The connector shall have an insertion loss typically less than 0.3 dB per fiber. They shall be capable of field termination with commonly available tools.  The boots of the multimode FC connector shall be available in black and red to assist in maintaining correct polarity. They shall incorporate pre-radiused, zirconia ceramic ferrules to ensure consistent end face geometry and high performance connector mating.

	Part number
	Style
	Fiber  type 
	Termination
	Colors

	FFCMBL
	FC
	Multimode 

3mm jacketed or  

900(m buffered
	Field polish
	Black

	FFCMRD
	FC
	Multimode 

3mm jacketed or  

900(m buffered
	Field polish
	Red

	FFCSBU
	FC
	Multimode 

3mm jacketed or  

900(m buffered
	Field polish
	Blue


PANDUIT® ST, SC and FC Optical Fiber Patch Cords shall be constructed from high performance 62.5/125 (m multimode cable and ST / SC / FC simplex connectors with polymer / zirconia ceramic ferrules.  Integral boots shall be provided to provide strain relief and help maintain consistent polarity.  They shall come inat least 3 of 4 standard lengths of 1, 2, 3and 10 meters.  The following patch cord configuration(s) shall be used:

	Part number
	Ferrule type
	Connector #1 _____

to …
	… Connector #2 _____
	Length options 

(M)

	Multimode
	
	
	
	

	F6S2-2M*
	Ceramic
	Simplex ST 
	Simplex ST 
	1,2,3

	F6D2C-2CM*
	Polymer
	Duplex ST 
	Duplex ST 
	1,2,3

	F6D2-2M*
	Ceramic
	Duplex ST 
	Duplex ST 
	1,2,3

	F6S3-3M*
	Ceramic
	Simplex SC 
	Simplex SC 
	1,2,3

	F6D3-3M*
	Ceramic
	Duplex SC 
	Duplex SC 
	1,2,3,10

	F6D2-3M*
	Ceramic
	Duplex ST
	Duplex SC 
	1,2,3

	F6S4-4M*
	Ceramic
	Simplex FC 
	Simplex FC 
	1,2,3,10

	F6D4-4M*
	Ceramic
	Duplex FC 
	Duplex FC 
	1,2,3,10

	F6D2-4M*
	Ceramic
	Duplex ST 
	Duplex FC 
	1,2,3,10

	F6D3-4M*
	Ceramic
	Duplex SC 
	Duplex FC 
	1,2,3,10


	Singlemode
	
	
	
	

	F9S2-2M*
	Ceramic
	Simplex ST
	Simplex ST
	1,2,3

	F9D2-2M*
	Ceramic
	Duplex ST 
	Duplex ST
	1,2,3

	F9S3-3M*
	Ceramic
	Simplex SC
	Simplex SC
	1,2,3

	F9D3-3M*
	Ceramic
	Duplex SC 
	Duplex SC 
	1,2,3

	F9D2-3M*
	Ceramic
	Duplex ST
	Duplex SC
	 1,2,3

	F9S4-4M*
	Ceramic
	Simplex FC
	Simplex FC 
	1,2,3,10

	F9D4-4M*
	Ceramic
	Duplex FC
	Duplex FC
	1,2,3,10

	F9S2-4M*
	Ceramic
	Simplex ST
	Simplex FC 
	1,2,3,10

	F9S3-4M*
	Ceramic
	Simplex SC
	Simplex FC 
	1,2,3,10

	F9D2-4M*
	Ceramic
	Duplex ST 
	Duplex FC 
	1,2,3

	F9D3-4M*
	Ceramic
	Duplex SC 
	Duplex FC 
	1,2,3




* designates length

7. Additional Documentation

8. Testing Data
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