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The Structured Cabling System plays a critical role in all
telecommunication systems, providing the physical link
between sources and destinations of all information. Data,
voice, video and control signals are transmitted over this
infrastructure linking devices across the room, throughout a
building and across several buildings.

The Structured Cabling System is physically configured as a
Hierarchical Star, where cabling from workstations all
emanate from central Floor Distributors (FD) on each floor.
The Floor Distributors (FD) or Intermediate Distribution
Frames (IDF) in turn, all are fed from a single Building
Distributor (BD) or Main Distribution Frame (MDF), which in
turn is connected back to a Campus Distributor (CD) when
several buildings are interlinked.

The Structured Cabling System may be quite small and
simple, linking just a few nodes, or it may be massive, linking
In developing a Structured Cabling System, Molex
several buildings with tens of thousands of nodes, or a
recommends installing Unshielded Twisted Pair (UTP) cable
system somewhere in between.
(or Foil Screened Twisted Pair (FTP) cable where appropriate)
Essentially the Structured Cabling System is a simple physical as the horizontal connection between a work station and
FD/IDF. The FD/IDF serves as a concentration point and
link between active equipment, and is comprised of
Unshielded Twisted Pair (UTP) cable or Optical Fibre Cable or often accommodates the active LAN switching equipment.
combinations of both. However to facilitate the day-to-day
In medium to large systems which spread across multiple
operations of a normal office environment, the link must
enable the user to make adds, moves and changes wherever floors in a building, the FD/IDF is connected via a backbone
and whenever necessary. Furthermore, the Structured Cabling to the BD/MDF, which is the central management point of
the building. The backbone generally comprises of optical
System must also be universal in its ability to carry a wide
fibre cabling, although voice circuits utilise UTP trunk cabling.
variety of applications - from voice and low speed data to
high speed LAN applications, and to facilitate the migration of The BD/MDF serves to interconnect between FD's/IDF's;
an organisation’s network over the life of the cabling system. terminal based computer systems; switch based voice
communications systems; similar systems in other buildings;
Molex divides the entire system into sub-systems (horizontal, and the Public Switched Telephone Network (PSTN).
backbone, and system) and addresses each individually,
In large systems which spread over several buildings, fibre
which collectively forms a system that provides all of the
and copper links are utilised between buildings, with all links
above criteria and more. The Molex Structured Cabling
run to a single central distribution point, the CD/CDF.
System is standards based and complies with all relevant
local and international telecommunications cabling standards.
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HORIZONTAL CABLING
Horizontal Cabling is the sub-section of the cabling system
from the workstation outlet to the FD/IDF. FD's should be
located so that horizontal UTP cable length is limited to 90
metres and Molex recommends that Enhanced Category 5 or
higher UTP (or FTP where appropriate) be installed. This will
provide compliance to industry standards design guidelines
and ensures compatibility with high-speed LAN systems.
BACKBONE
Backbone cabling provides the main feeder cable in a system.
It can be either 'vertical style' in which it runs vertically
between floors in a building, connecting FD/IDF's to the BD,
or 'campus style' in which it connects several BD's in
separate buildings to a CD/CDF in one centralised location.

FLOOR DISTRIBUTOR (FD) OR INTERMEDIATE
DISTRIBUTION FRAME (IDF)
Each FD, also referred to as IDF, should be located so that the
horizontal cabling length is limited to 90 metres. Generally a
single FD/IDF is utilised per floor in an office environment,
although several FD/IDF's will need to be established in
offices with large floor areas. This ensures that all horizontal
cabling to work stations is limited to no more that 90
metres.

BUILDING DISTRIBUTOR (BD) OR MAIN
DISTRIBUTION FRAME (MDF)
The BD, provides a means of centralised processing and
switching systems to the vertical backbone cabling.
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In a correctly designed horizontal cabling system, the
workstation outlets in each office will be mapped to an
appropriate FD. The cable run should be a direct run free of
bridges, taps and splices, although industry standards will
allow the introduction of a Consolidation Point (CP) in the
link where appropriate.

Molex recommends the use of fibre optic cable in both
instances although UTP (or FTP where appropriate) is used
for voice applications in backbones. The fibre backbone
interconnects active LAN equipment to devices situated
throughout the building or campus.

The FD/IDF accommodates all of the cross connect facilities
to interconnect work stations to active LAN equipment (also
located in the FD/IDF enclosure), and backbone cabling to
centralised processing equipment installed elsewhere. The
FD/IDF enables office staff to conveniently make moves and
changes during the course of day-to-day activities.

The backbone cabling is terminated in the BD/MDF, together
with conversion of termination format where required, so that
all associated cross-connects are matching.
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DESIGNING A SYSTEM
This section is made up of four parts;
This applications guide provides direction and ideas for
- Backbone Cabling : Fibre
designing a Molex Structured Cabling System and instructions
- Backbone Cabling : UTP/FTP
for interfacing equipment over that system. Following this
- Horizontal Distribution : UTP/FTP
design concept section, there are a number of examples
- Horizontal Distribution : Fibre
within this document of the integration of Twisted Pair and
Optical Fibre cabling for specific active equipment applications,
to assist in understanding the role structured cabling plays in a
data network.

1

UTP/FTP
3

1 - HORIZONTAL CABLING
Horizontal Cabling begins where the user plugs a terminal in and ends at a centrally
located point called a Floor Distributor (FD) or Intermediate Distribution Frame (IDF).
Distribution Frames should be located so that horizontal UTP/FTP* cable length is
limited to 90 metres or less to provide compatibility with high-speed LAN operation.
When horizontal cabling is properly designed, each office interface is accessible from an
appropriate distribution frame. The cable run should be free of bridges, taps and splices.

2

UTP/FTP

2 - FLOOR DISTRIBUTOR OR INTERMEDIATE DISTRIBUTION FRAME
Each distribution frame should be located so that the horizontal cabling length for
UTP/FTP is limited to 90 metres to ensure compatibility with high-speed LAN operation.
Sufficient cable management is critical for long term maintainability.

Fibre

4
3 - BACKBONE
Backbone cabling is the main trunk cable from which all connections are made.
Backbone cabling can be either “campus style,” in which it connects several buildings,
or it can be run vertically between floors to connect several FD/IDF or the BD/MDF.
Molex recommends the use of Optical Fibre cable, although twisted pair, or a
combination of both, is acceptable. Applications include baseband LAN, broadband LAN
and multiplexed channels.

4 - BUILDING DISTRIBUTOR (BD) OR MAIN DISTRIBUTION FRAME
(MDF)
The BD/MDF provides a means of cross-connecting horizontal channels to equipment
ports or trunk channels. The ports of each piece of system equipment need to be
converted to the cross connect products mounted in the distribution frame. System
Connections, Voice and LAN can be incorporated into the BD/MDF.

* NOTE : FTP (shielded) cabling systems have traditionally been employed to take
advantage of their intrinsically improved EMI (electromagnetic interference)
performance. A properly installed shielded cabling system offers enhanced immunity
and lower emissions than its equivalent UTP system. EMI or RFI (radio frequency
interference) is any unwanted signal that adversely affects the operation of a device
or system. Regulations governing emissions from and immunity to the effects of
EMI (electromagnetic interference) are in force worldwide.
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EXAMPLE DESIGNS:
OPTICAL FIBRE
Molex recommends the use of Optical Fibre as backbone
cabling. Properly selected and installed Optical Fibre is the best - A standard star-wired Optical Fibre building backbone
design for a four floor building
way to ensure that the backbone will handle the traffic and
- Implementation of a bus architecture (Ethernet)
provide error-free, universal data transport for the foreseeable
- Implementation of a ring architecture (FDDI)
future.
- Implementation of a hybrid (bus and ring) architecture
(Ethernet and FDDI)
As with all other premise installations, Molex recommends a
- An example of a fault tolerant backbone using redundant
structured approach to Fibre Optic cabling. The following
pathways and bridges (Ethernet)
examples provide a guideline for implementing a structured,
star-wired Fibre Optic backbone. As the “foundation” of the
In each example, it is assumed that a 19" rack is installed in
premise cabling system, the Fibre backbone provides:
each of the four wiring closet locations–the BD or MDF and
three FD or IDFs.
- High performance–Gigabit per second and beyond, with
the capability to handle multiple protocols on the same
cable.
- Security, with centralised network control (from the
BD/MDF) over the most “hard-to-tap” media available.
- Dielectric data paths eliminate shielding requirements and
the need for dedicated data cable risers or conduits;
correctly selected cable may be run in virtually any
environment, without regard for EMI issues.
In these examples, a single Optical Fibre backbone design will
be proposed for a representative four floor building. The floors
are designated Ground (G), 1, 2, and 3, with the BD/MDF on
the ground floor. Then, the various ways of imposing different
protocols on the system will be examined, including bus, star,
and token ring, without any modification of the backbone
cabling. These brief examples illustrate a few of the ways in
which a Fibre backbone may be used in the premises cabling
to take advantage of the superior capacity, security and
flexibility of optical communications.

TECH TIP
Be aware that optic fibre standards have been
revised in 2002, with ISO and AS/NZS releasing
four new classifications of optical fibre, defining
bandwidth and distance capabilities.
These new fibre standards have been summarised
in a table in the Cable and Components
Specifications section of this application Guide,
along with all UTP cabling standards.
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EXAMPLE 1: THE STAR-WIRED OPTICAL FIBRE
BACKBONE
Finally, vertical ring runs are added as appropriate, and the
The MDF is equipped with a Fibre Enclosure containing 72
ST® ports. Each FD/IDF contains a 24 Port ST panel. A 12- patch panels are labelled with the cable and channel numbers.
Advantages to this design are:
Fibre cable (six 2-Fibre channels) is installed from the
BD/MDF to each of the three FD/IDF's. The cable is tied
- All Fibres (six pairs) are terminated and ready for use.
down to the designated area at the rear of the Fibre Enclosure
using cable ties around the outer jacket, leaving 1 to 2 metres - The building media is tied down, appropriately strain
relieved, terminated, and stored in the rear of the panel
of slack cable, depending on the length required to facilitate
where it is protected from damage.
the termination process. The Fibre Enclosure in the MDF now
has three cables tied down to the back, while the 24 port fibre - Any unused Fibres are terminated and stored away from
harm, but are ready for use.
panel in each FD/IDF has only one cable.
- The user accesses only the patch leads, which are easily
replaced if damaged.
After termination, the Fibre connectors should be carefully
- The system is star-wired for ease of cable documentation
cleaned and plugged into the back of the appropriate adapter
but can be configured into ring format (to support Token
on the ST Fibre panel according to the colour code. The
Ring or FDDI) by using patch leads.
remaining slack is stowed into the storage clips in the 24 port
- Any floor(s) can be bypassed or included in the backbone
fibre panel. (This is easily done by turning coils of the slack
system from a central control point—the BD/MDF.
into the clips, letting the Fibre fall into its natural set).
This can be important in multi-tenancy buildings as the FD/IDF
Molex recommends an intelligent numbering system based
location may not be secured or accessible to the building
upon the destination and channel number. In the example
management.
below, the “F” prefix indicates it is a Fibre Optic cable,
followed by the destination FD/IDF, then a hyphen and the
channel within the cable. For example, cable F1 (Fibre Optic
#1) runs from the BD/MDF to FD/IDF1 and has 6 channels,
resulting in channel numbers 1-1, 1-2, 1-3, etc. For a system
with two FD/IDF’s on floor 1,they could be designated IDF11
and IDF12, or IDF1E (1 East) and IDF1W (1 West). For
example: The Fibres in each channel are designated “A” and
“B” with “A” being “send” at the BD/MDF and “B” being
“send” at the FD/IDF (“receive” at the BD/MDF), resulting in
a colour code to numbering for cable 1 of:
F1-1A Dark Blue
F1-2A Green
F1-3A Slate
F1-4A Red
F1-5A Yellow
F1-6A Light Blue

F1-1B Orange
F1-2B Brown
F1-3B White
F1-4B Black
F1-5B Violet
F1-6B Pink

Labelling should be done on the face of the patch panel.
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EXAMPLE 2: IMPLEMENTING A BUS
ARCHITECTURE ON THE OPTICAL FIBRE
BACKBONE
Ethernet will be used as the bus example. It is easily
implemented over Fibre in a star-wired system utilising one
pair of Fibres (send/receive) for each channel. The
architecture uses an active Fibre switch in the BD/MDF and
Fibre Optic Transceivers (FOT) in the FD/IDF's.
The active Fibre switch is installed in the BD/MDF. A duplex
Fibre patch lead is connected from a port on the hub to an
active Fibre pair to each floor (three patch leads). This has
now distributed an Ethernet signal to each floor. Generally, the
Fibre switch also has an Attachment Unit Interface (AUI) port
for local connection of an Ethernet repeater. If not, an
independent Fibre Optic Transceiver (FOT) is connected into a
spare Fibre port.

EXAMPLE 3: IMPLEMENTING A RING
ARCHITECTURE ON THE OPTICAL FIBRE
BACKBONE
Four megabit and 16 megabit Token Ring networks are easily
implemented over a Fibre backbone. A newer development in
token-passing technology, however, is the Class A FDDI (Fibre
Distributed Data Interface) protocol. Class A FDDI is a dual
counter-rotating ring topology using a token passing protocol.
100 Mbps Class “A” FDDI is most often implemented as a
backbone, linking many individual LANs into a “Super LAN.”

At each FD/IDF a duplex patch lead is connected from the
now active Fibre pair to a FOT. This converts the optical
Ethernet signal into an electronic signal on an AUI interface.
Appropriate equipment for horizontal distribution of the
Ethernet signal can now be connected to the backbone through
the AUI ports at each floor.
Optionally, a chassis level product may be used. In this case a
chassis of the appropriate size is installed into each frame
(FD/IDFs and BD/MDF). In the BD/MDF chassis a
multichannel Fibre card is installed into the concentrator
chassis to provide the Active Fibre switch function. The most
cost-effective solution at each FD/IDF is usually an
independent FOT connected into the FD/IDF chassis through
an AUI cable.

Molex recommends the use of ST or SC connectors in the
patch field even when the FDDI protocol is implemented.
The use of ST or SC connectors will provide the following
advantages:
- All of the backbone Fibres are similarly terminated,
allowing the use of any Fibres for any network.
- These connectors are easier to install and less expensive.
- The use of ST connectors eliminates the need to
“reverse” the backbone Fibre pairs to achieve an uneven
number of reversals between FDDI devices.

The FDDI system offers a degree of fault tolerance. If a
channel is lost, whether through a failure in the media or in
the transceiver electronics/optics, the equipment on each side
of the failure will “loop back” its signals. This creates a single
“C” shaped ring from the original “O” shaped dual rings. This All reversals may be achieved by using FDDI to ST or SC patch
technique is referred to as “self healing”’ in that a link failure cords to connect the devices to the backbone, with a single
reversal made at the BD/MDF interconnection.
in the ring will not shut the system down.
To create the FDDI ring on the Fibre backbone, an appropriate
FDDI device is installed in each FD/IDF. Each of these is
serviced and connected through two Fibre channels (four
Fibres) back to the BD/MDF. Here another FDDI device is
installed and a ring topology is created. Notice that the lower
connection of the BD/MDF - FDDI device is connected through
a channel to FD/IDF1 - FDDI device there. The other channel
of the device in FD/IDF1 returns to the MDF through a second
Optical Fibre channel where a connection is made to FD/IDF2
with a patch lead. FD/IDF2 is connected through the FDDI
device back to the MDF where it connects to the FDDI device
in the BD/MDF, completing the ring. This creates a star-wired
Token Ring network over Optical Fibre.

Page 10

Backbone Cabling Optical Fibre

TECHNICAL INFORMATION & SYSTEM APPLICATION GUIDE

EXAMPLE 4: IMPLEMENTING A HYBRID
ARCHITECTURE ON THE OPTICAL FIBRE
BACKBONE
Three pairs of Fibres to each floor are active, with pairs 1 and
FDDI equipment is more expensive than the ubiquitous
2 as FDDI transport and pair 3 as Ethernet. This
Ethernet equipment, so a method of implementing the FDDI
network in specific applications is desirable. The lower cost and implementation has the following features:
more common Ethernet system can co-exist with the FDDI
- Only two high-cost FDDI units are required, the remaining
system, without interfering with each other and be managed
FD/IDF’s are serviced with relatively low-cost Ethernet.
independently.
- The star-wired backbone enables floors G and 2 to be
connected without routing through any other floors,
Shown here is a system based upon a high traffic level
minimising the number of connections and potential failure
between the systems on floor 2 and the BD/MDF. An Ethernet
points.
backbone connects floors G, 1, and 3. An FDDI network
- Should traffic on other floors demand the deployment of
connects floors G and 2, and the two systems are connected
FDDI, equipment can be easily added into the ring.
together in the BD/MDF.

EXAMPLE 5: A FAULT TOLERANT BACKBONE
USING REDUNDANT PATHWAYS AND ROUTERS
Ethernet is used for communications with a plan to provide
tolerance to media faults by providing two different cable
routes to each FD/IDF location. This is done by using switches
and routing the cables up separate risers. The extended
distance capabilities of Ethernet over Optical Fibre allows the
cables to be routed through risers at opposite ends of the
building, minimising the chances of communications failure due
to a problem in the riser.
A router has the ability to support two different backbone
Ethernets, one active and the second a live standby. If a
problem occurs on the primary backbone, the routers all switch
to the secondary Ethernet. In the illustration below two
separate backbone systems are implemented to each FD/IDF.
In the FD/IDF and the BD/MDF a router is connected with
two channels, one to each backbone.

Page 11

B

Backbone Cabling Copper

TECHNICAL INFORMATION & SYSTEM APPLICATION GUIDE

While most data services are LAN based and therefore utilise
Optical Fibre backbones, the support of voice and low-speed
legacy data systems (IBM 3270, AS400, RS232) is
economically achieved on UTP.

B

ARCHITECTURE
Copper backbones are implemented as a star topology from a
BD/MDF to a number of FD/IDF’s. Molex recommends
designing the backbone as 2-pair channels; these support most
voice and data applications. Optionally 3 or 4 pair channels
can be implemented, but this will require more cable and,
therefore, increase cost proportionally.

RJ FD/IDF AND RJ BD/MDF
In this design, patch panels are used in the FD/IDF and the
BD/MDF. This is applicable to BD/MDF’s up to 1000
channels (2000 connections or three full frames). Category 3
patch panels with 50 position Telco connectors are
recommended where pre-connected feeder cables are used or
where the installer is set up to connect in the field. Each
25 pair group within the cable is terminated onto a 50
position Telco connector and this connector is plugged directly
into the back of the patch panel.

RJ FD/IDF AND BLOCK BD/MDF
Molex recommends the use of blockbased cross connection
systems where the number of channels to be supported
exceeds 1000 channels (2000 connections or three frames)
because patch cords in these larger systems can be difficult.
The Molex KATT PDS system includes a patch cord which
connects directly to the contact.
When patching by exception, the installer initially implements
cross connections by punching down wires (generally cross
connection wire) directly onto the KATT connector using a
punch down tool. Since the wires are cut to exact length, the
clutter is kept to a minimum. KATT patch cords are then left
with the system administrator for implementing changes;

Molex recommends RJ-based modular patching in the FD/IDF.
There are two basic design options for the BD/MDF: modular
RJ patching and block-based cross connection. For RJ-based
panels, there are two connecting options: mass termination
through the 50 position Telco connector or KATT IDC equipped
panels.

Category 3 products are recommended for most copper
backbone applications since the applications running over this
segment are low speed. High-speed applications such as LANs
should use Optical Fibre backbones.

Enhanced Category 5 or higher patch panels with KATT IDC
connections are recommended where high pair count cable is
used and the installer is not equipped to put 50 position Telco
connectors on in the field or when such connectors would void
category compliance.
These panels allow each wire of the cable to be punched down
individually on the back of the panel, activating any pairs
required.

Several KATT connector options are available on each of the
PDS panels. The pair count of the connector used on the PDS
panels should match the number of channels defined by the
trunk cabling. For example, if two or four pair trunk cabling is
used then both the PDS panels and the patch panels should
use KATT 2 or KATT 4 connectors, respectively. If 25 pair or
Molex offers two panels; both are 200 pair but with different non-defined trunk cabling is used the KATT 5 connectors should
size cable rings. The 3U panel has small rings and is applicable be used at both ends. This ensures that the cross-connections
to Category 3 cross connection wire or an BD/MDF of one or are made to the patch panel format and keeps the pair count
two bays. The 4U version has larger rings for cross connection consistent throughout the installation for easier system
with Enhanced Category 5 or higher cable, or patch cords, or administration.
systems with three or more bays.
this means that any new connections are readily apparent as
they have a patch cord on them. Periodically, the installer
returns under a service contract to replace the patch cords
with hard wiring, cleaning up the system and correcting
documentation.

KATT IDC

50 Position Telco

RJ FD/IDF AND BLOCK BD/MDF
RJ FD/IDF AND RJ BD/MDF
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Horizontal cabling generally represents over 90% of the cable
in an installation, which is a significant proportion of the cost.
In addition, the horizontal cable will be concealed in the floor,
ceiling, and walls making it extremely difficult and expensive
to change at a later date. This means that the horizontal
segment of the cabling system deserves the most attention
and will take up the most design time.

C

UNSHIELDED/FOIL TWISTED PAIR (UTP/FTP)
Data grade UTP provides the most universal channel for data
communications. It supports all common protocols and is the
most economical media on a cost per metre basis. In addition
to the low media cost, UTP is easily installed due to its small
diameter, tight bend radius, light weight, and Insulation
Displacement Contact (IDC) compatibility.

FTP has traditionally been employed to take advantage of its
intrinsically improved EMI (electromagnetic interference)
performance. A properly installed FTP cabling system offers
enhanced immunity and lower emissions than its equivalent
UTP system. EMI or RFI (radio frequency interference) is any
unwanted signal that adversely affects the operation of a
device or system. Regulations governing emissions from and
immunity to the effects of EMI are in force worldwide.

HORIZONTAL ARCHITECTURE
When specifying or designing horizontal channels the media is
the most important issue even though it is not the most visible
one. The quality of the cable will determine the usable life of
your communications infrastructure; connections on the ends
can be easily upgraded, but improving the cable requires
removing it from inside the walls and ceilings.

fibre for video or proprietary LAN cables. When an office
service specification is created, it is necessary to specify the
outlet packaging. This is determined by the number of
channels, mounting requirements (surface, box in wall,
modular furniture) and the aesthetics (colour, shape).

EXAMPLES
As previously noted there are several options available when
running UTP horizontal cabling. Cross connection can be either
blocks or patching. Punch down blocks are typically used for
voice. Modular IDC patching is designed for high speed data
applications. Patching can be either fully assembled Insulation
Displacement Contact (IDC) panels or custom configurable
using configurable panels and modules.

Office outlet options depend on the services and the mounting
requirements. Modules are designed to work with a variety of
bezels and mountings for fixed wall, surface, modular
furniture, and raised floor applications. In addition, a Multi
Media Interface (MMI) box is available for mixed media and
Fibre-only applications.

Molex recommends using 4-pair Category 6 or Enhanced
Category 5* UTP/FTP cable for all horizontal data and voice
channels, making the system universal (any cable can carry
either voice or data) and will facilitate data network migration.
* ISO and AS/NZS standards have dropped the term “enhanced” with Category 5. All
references are to Category 5 only.

Patching, on the other hand, was developed for crossconnection of data channels. The most common type of
patching is “modular patching,” in which the cross-connection
interface is the RJ series jack. This means that the interface is
the same as that in the office, allowing the use of common
patch cords and test gear. Modular patching is rated for more
Molex has made this easy with modular compatible products than 500 changes per line, and most closet equipment (i.e.
UTP is the most universal cable for information transport, and that allow protocol changes without rewiring. In the closet, the LAN hubs) come with modular jack interfaces. The modular
jack field acts like a telephone switchboard and can be
it is important to recognise that it is also the largest installed cables must be terminated in such a way that they can be
attached to trunk cabling, LAN equipment, or each other. This maintained and modified by MIS personnel, lowering the life
base. This means that new communications equipment is
cycle cost of your installation.
being developed to work over this media because of that base. is referred to as a “cross-connection field.” There are two
If the cable run distance from the closet to the work area less major classifications of cross connection: block systems and
Molex recommends:
patching systems.
than 90 metres, UTP can be used. This leaves an additional
10 metres for office and closet cords. Category 6 or Enhanced
- Universal channels of Category 6 or Enhanced Category
Punch down blocks were developed for cross-connection of
Category 5 is recommended where LANs are likely to be
5 UTP cable (4 pair) for voice, data, and LAN
analogue voice lines to a switch. The daily changes of the
implemented.
- A minimum of one voice and one data channel per work
system are therefore handled electronically in the switch itself,
area
resulting in fewer “physical” moves and changes. The contacts
Use 4 pair cable, to insure the cable plant will handle new
- At least one spare universal channel for future application
protocols, such as 1000 Base-T which uses all 4 pairs. Office are rated for more than 200 terminations over their life and
- Limit the maximum horizontal cable run to 90 metres
require tooling and trained installation technicians to modify.
outlets are chosen based upon the services required. At a
closet to office
They are, however, somewhat less expensive than RJ45 based
minimum it requires a UTP voice channel and a UTP data
- Choose Category 6 or Enhanced Category 5 compliant
channel. The specification could extend to cover additional UTP patching initially.
cable, wall outlets, and patch panels
voice channels (for other lines, FAX, or modem) and spare UTP
- Specify a modular patch panel as your cross connection
data channels (terminal, LAN). Finally, any special media
for maintainability
channels would be specified, such as coaxial cable or optical
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WORK AREA OPTIONS

Wall Plate

Surface Block

C

WIRING CLOSET OPTIONS
Modular Furniture Outlet
Configurable Patch Panel

Harmonica IDC Patch Panel

HORIZONTAL CABLE
Floor Box

PDS System

Multi Media Interface (MMI)

Multi-User Telecommunications Outlet
(MUTO)

Refer to the Molex Product Guide for details on products shown.
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- Fibre optic cables offer a high level of security for data.
It is very difficult to “tap” an optical link.
- With the proper grade of Fibre (Refer to Optical Fibre
standards table on Page 20) the maximum distance
from the active equipment to the workstation may be as
far as two kilometres.

In most cases, distribution of data to the office environment,
or horizontal distribution, is easily and adequately
accomplished over UTP cable. Where high levels of electromagnetic interference, extremely high data rates, signal
security, or extended distances are encountered, Optical
Fibre-to-the-Desk (OFTD™)1 is the perfect solution. Some
factors to be considered:
- The extremely high bandwidth of Optical Fibre provides
almost unlimited data capacity to the desktop for
imaging, graphics transfer applications, and any other
very high speed requirements.

C
HORIZONTAL ARCHITECTURE
In the Optical Fibre to the Desk system, Fibre cables connect
the distribution or interconnect unit to the wallplate or
workstation. The Fibres are naturally the same as those in the
vertical Fibre backbone cables, but the fibre counts are lower.
Most often, two Fibre “zipcord” cables are used to feed the
wallplates. These cables are small and rugged and are easily
terminated. Patch cords are used to connect the active
equipment to the patch panel, to connect the wall outlet to the
workstation, and to cross connect in the patching field.
Occasionally, single Fibre versions are used in patching. There
are several connectors available for data grade Fibre.

There are cost factors to be considered when choosing an
OFTD system. It costs little more to install Fibre cable than
copper, but there is added expense in the termination of the
Fibres. There are also Fibre Optic transceivers or network
interface cards involved. Although the cost of these
components is decreasing, they should be considered with
care.

In some cases, such as for FDDI applications, it may be
necessary to provide an FDDI “MIC” (Media Interface
Connection) at the wallplate. Here, Molex recommends the
use of the SC to FDDI adapter. This device, mounted in the
wallplate, uses SC connectors behind the faceplate and
presents the FDDI interface to the user. (Where the Fibre
backbone must be connected to an FDDI device, use an SC to
FDDI patch cord.)
The office environment presents some challenges to the
installation of Optical Fibre:
- Aesthetics: the outlet should look good.
- Function: the properly designed Fibre Optic outlet will have
a provision for securing the incoming Fibre cable,
managing an appropriate amount of Fibre slack for easy
termination of the Fibre while maintaining the proper
minimum bend radius.

Molex recommends using MTRJ or SC type connectors in all
wall plates and patch fields where possible. These types of
connectors are selected because of their reliability, optical
performance, and ease of installation.

EXAMPLES
Interconnect and office outlet options are available when
running Optical Fibre to the desktop. Configurable fibre panels
and enclosures are designed for rack mount applications. The
LI-24 is an enclosure that is designed for wall mount cable
management.

Molex recommends that horizontal cabling, in most cases,
should be Category 6 or Enhanced Category 5 UTP, with
Optical Fibre as the option where required for the reasons
previously mentioned. A principle to consider is to find the
lowest cost media type to satisfy your long term applications
and environmental conditions. Note that cost considerations
should not be limited to the cabling alone.
The analysis should also include the cost of the active
networking equipment. Most applications, such as Gigabit
Ethernet are available in many versions, dependant upon
transmission media used. These different versions can vary
dramatically in cost, Molex can assist you with cost models to
identify the most cost effective media types for your specific
requirements.

- Capacity: the Fibre outlet must accept a sufficient number
of Fibre adapters (“couplers”) to meet full application
requirements with room for back up Fibres and storage for
at least one metre.
- Multimedia Capability: the Fibre outlet must accept
connectors for twisted pair, coax, video, and other media
interconnections.
- Modularity: the outlet must be easily adapted to a variety
of requirements, with easily changed connectors and
adapters.
For most OFTD applications Molex recommends using angled
Fibre modules to ensure correct bend radius. Molex has a
number of wallplate solutions that can accommodates both
Fibre and copper media and are suited for medium density
applications. The Multi Media Interface (MMI) is ideally suited
for high density applications requiring, any combination of
Fibre, FTP or UTP connections. Both units are designed for
maximum protection and proper storage of Fibre and copper
media.

Office outlet options depend on the services and the
mounting requirements. Fibre modules are designed to work
with a variety of bezels and mountings for fixed wall,
surface, and raised floor applications. In addition, a Multi
Media Interface is available for mixed media and high Fibre
count applications.

WORK AREA OPTIONS

WIRING CLOSET OPTIONS

USO II Wallplate

LI-24
HORIZONTAL CABLE
Fibre Management Panel

High Density Fibre Enclosure

Multi Media Interface (MMI)

Refer to the Molex Product Guide for details on products shown.
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TECHNICAL INFORMATION & SYSTEM APPLICATION GUIDE

Channel
A channel is defined by ISO/IEC 11801 and AS/NZS 3080
cabling standard as: “the end-to-end transmission path connecting any two pieces of application specific equipment.
Equipment and work area cables are included in the channel.”
TIA/EIA 568-B has an almost identical definition. Essentially, a
channel is the entire passive cabling infrastructure between
two active devices such as switches, hubs, PC’s, and printers.

The maximum permissible length of the channel is 100 metres
that comprises of up to 90 metres installed permanent cable
and 10 metres of interconnection cable. The interconnection
cables can be fly leads at the work area, and patch cords or
jumper leads at the wiring closet. The channel is defined by
the Standards as having either a “cross-connect” facility with
jumperable IDC’s (often referred to as a “4 connector channel
model”) or an “interconnect” facility with RJ45 jacks (often
referred to as a “3 connector channel model.”)

These configurations are shown in the diagrams below.
Note that in both configurations, a Consolidation Point (CP)
may or may not be included. Further details on CP architecture
are outlined below.

Figure 1 - Balanced Copper Horizontal Cabling (with Cross Connect)

D

Permanent Link
A Permanent Link (PL) is defined by ISO/IEC 11801 and
AS/NZS 3080 cabling standards as: “the transmission path
between two mated interfaces of generic cabling, excluding
equipment cables, work area cables and cross connections.”
Again, TIA/EIA 568-B has a similar definition. As the name
suggests, this is the fixed, or permanent, part of the cabling
infrastructure that is not subject to changes over the life of the
cabling system. The maximum permissible length of the PL is
90 metres, and includes only the Telecommunications Outlet
(TO), installed cable and the connection point that the cable is
terminated on, which can be either a jumperable IDC “crossconnect” or an RJ45 patch panel “interconnect”.

By definition, the outlets are measured as “mated
connections”, where the test cord plugs are inserted into the
patch panel and TO jack.

PL is a more accurate representation of the installed cabling
and should be used in specifying and testing. Make sure your
field tester has PL test leads and software fitted for correct test
methodology.

Permanent Link has replaced Basic Link (BL) in both TIA and
Note that a CP may or may not be included in a PL. Further
ISO standards documents. PL differs from a BL in the way
details on CP architecture are outlined below.
field-testing is conducted. Physically these two elements are
the same, however electronically, PL factors out the properties
of the test cords of the tester measured in the test, whereas a
BL test measures the properties of the test cords and combined
them with the performance of the installed cabling.

Figure 2 - Balanced Copper Horizontal Cabling (with Interconnect)

Consolidation Point (CP)
A CP is defined by TIA/EIA 568-B, ISO/IEC1180 and AS/NZS
3080 cabling standard as; “A location for interconnection
between horizontal cables extending from building pathways
and horizontal cables extending from furniture pathways.”

CP must be located in a permanent part of the office, such as
the services area above the ceiling or below the floor(where
raised flooring is used), pillars within the office. Note that a CP
is not a point of configuration, and cannot be used as a crossconnect.

In other words, the cabling link between the wiring closet and
work area may be broken with a secondary interconnection
point in between, to enable easier rewiring of workstations as
furniture is moved around.

Figure 3 - Channel, Permanent Link and CP Link of a Balanced Cabling
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Where stranded conductor cable is used from the CP to TO, the
standards documents impose a 50% margin of attenuation the
CP channel, since stranded conductor cable has lower
performance characteristics than solid conductor cable. For
example, a 2 metre stranded conductor cable is the equivalent
of a 3 metre solid conductor cable. This factor must be
included in the overall 100-metre length of the channel.

Cabling Specifications Cables and Components

TECHNICAL INFORMATION & SYSTEM APPLICATION GUIDE

There are three types of cables used for communications
wiring: Twisted Pair, Fibre Optic, and Coaxial. Coaxial cable is
not prevalent and is very application specific. Fibre Optic
cables are typically used for (BD-to-FD) cabling of the vertical
LAN backbone. In general, Twisted Pair (TP) is used for
horizontal cabling between FD and TO and occasionally for
vertical copper backbone.

Twisted Pair is available in either PVC or FRD construction.
FRD construction is a fluoropolymer material such as DuPont’s
Teflon. The material has low smoke/low flame
characteristics. FRD is run in forced air plenums as an
alternative to conduits. PVC construction is of polyvinyl
chloride material. In general, PVC is run in open air plenums
or in conduits in forced air plenums.

Twisted Pair Cable — Unshielded (UTP)
UTP cable shall be Data Grade/Data Service and shall meet or Details of the TIA, ISO and AS/NZS UTP standards are listed in
the following Pages 20-22.
exceed ISO or TIA performance requirements. It shall be
bandstriped colour coded. It shall have an overall outside
jacket. Conductors shall be a minimum of 0.5mm solid copper
and paired with varying twist rates for each pair. Cable shall
be UL or ETL verified.

D
Twisted Pair Cable — Shielded (FTP)
Specifying shielded cable is either as a means of minimising
electromagnetic emissions from high speed data channels or to
protect the data stream from environmental noise. As well as
the many designs of cable to provide this shield there are
various strategies for taking this shield to earth.

If you are considering shielded cable as part of your
information transport infrastructure, Molex offers both throughshield and completely enclosed component options. Contact
your Molex representative for a comprehensive design analysis
and product recommendation.

Optical Fibre
Optical Fibre is being installed in more and more systems
today. It is the medium of choice for backbone cabling, and
has been installed directly to the workstation. It is imperative
to install a quality fibre cable that offers long term utilisation
and dependability.

Optical Fibre is classified by ISO into four distinct classes,
determining the distance/bandwidth capabilities. These are
OM1, OM2, OM3 for multimode fibre and OS1 for singlemode
fibre. These classifications aid system designers when choosing
which optical fibre is suitable to each application.
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Enhanced Category 5 Class D Channel
Frequency
MHz

Insrtn Loss
dB

NEXT
dB

PSNEXT
dB

Return Loss
dB

ACR
dB

PSACR
dB

ELFEXT
dB

PSELFEXT
dB

Prop Delay
nsec

Delay Skew
nsec

1
16
100

4
9.1
24

60
43.6
30.1

57
40.6
27.1

17
17
10

56
34.5
6.1

53
31.5
3.1

57.4
33.3
17.4

54.4
30.3
14.4

580
553
548

50
50
50

Enhanced Category 5 Class D Permanent Link
Frequency
MHz

Insrtn Loss
dB

NEXT
dB

PSNEXT
dB

Return Loss
dB

ACR
dB

PSACR
dB

ELFEXT
dB

PSELFEXT
dB

Prop Delay
nsec

Delay Skew
nsec

1
16
100

4
7.7
20.4

60
45.2
32.3

57
42.2
29.3

19
19
12

56
37.5
11.9

53
34.5
8.9

58.6
34.5
18.6

55.6
31.5
15.6

521
496
491

44
44
44

Enhanced Category 5 Connecting HardWare
Frequency
MHz

Insrtn Loss
dB

NEXT
dB

PSNEXT
dB

Return Loss
dB

FEXT
dB

PSFEXT
dB

Prop Delay
nsec

Delay Skew
nsec

TCL
db

1
100

0.1
0.4

80
43

77
40

30
20

65
35.1

62
32.1

2.5
2.5

1.25
1.25

60
26

D
Category 6 Class E Channel
Frequency
MHz

Insrtn Loss
dB

NEXT
dB

PSNEXT
dB

Return Loss
dB

ACR
dB

PSACR
dB

ELFEXT
dB

PSELFEXT
dB

Prop Delay
nsec

Delay Skew
nsec

1
16
100
250

4
8.3
21.7
35.9

65
53.2
39.9
33.1

62
50.6
37.1
30.2

19
18
12
8

61
44.9
18.2
-2.8

58
42.3
15.4
-5.8

63.3
39.2
23.3
15.3

60.3
36.2
20.3
12.3

580
553
548
546

50
50
50
50

Category 6 Class E Permanent Link
Frequency
MHz

Insrtn Loss
dB

NEXT
dB

PSNEXT
dB

Return Loss
dB

ACR
dB

PSACR
dB

ELFEXT
dB

PSELFEXT
dB

Prop Delay
nsec

Delay Skew
nsec

1
16
100
250

4
7.1
18.5
30.7

65
54.6
41.8
35.3

62
52.2
39.3
32.7

21
20
14
10

61
47.5
23.3
4.7

58
45.1
20.8
2.0

64.2
40.1
24.2
16.2

61.2
37.1
21.2
13.2

521
496
491
490

44
44
44
44

Category 6 Connecting HardWare
Frequency
MHz

Insrtn Loss
dB

NEXT
dB

PSNEXT
dB

Return Loss
dB

FEXT
dB

PSFEXT
dB

Prop Delay
nsec

Delay Skew
nsec

TCL
db

1
100
250

0.1
0.2
0.32

80
54
46

77
50
42

30
24
16

65
43.1
35.1

62
40.1
32.1

2.5
2.5
2.5

1.25
1.25
1.25

60
26
18

Optical Fibre
Applications

ATM 622 Mbps
Fibre Channel 1062 Mbps
FDDI
100 Base-FX Ethernet
1000 Base-SX Ethernet
1000 Base-LX Ethernet
10G Base-LX4 Ethernet
10G Base-SR/SW Ethernet

OM1 (Multimode Fibre)

850 nm
500m
300m
220-275m
-

1300 nm
500m
2000m
2000m
550m
300m
-

OM2 (Multimode Fibre)

850 nm
500m
500m
500-550m
Page 20

1300 nm
500m
2000m
2000m
550m
300m
-

OM3 (Multimode Fibre)

850 nm
500m
500m
500m
300m

1300 nm
500m
2000m
2000m
550m
300m
-

OS1 (Singlemode Fibre)

1310 nm
2000m
2000m
5000m
-

1550 nm

-

Cabling Specifications TIA/EIA 568-B.2-1
Category 5

TECHNICAL INFORMATION & SYSTEM APPLICATION GUIDE

Enhanced Category 5 Channel
Frequency
NEXT
MHz
dB
1
10
20
25
31.3
62.5
100

60
47
42
40.3
38.7
33.6
30.1

PSNEXT
dB

ELFEX
dB

PSELFEXT
dB

Return Loss
dB

Insertion Loss
dB

57
44
39
37.3
35.7
30.6
27.1

57.4
37.4
31.4
29.4
27.5
21.5
17.4

54.4
34.4
28.4
26.4
24.5
18.5
14.4

17
17
17
16
15.01
12.01
10

2.2
7.1
10.2
11.4
12.9
18.6
24

ELFEXT
dB

PSELFEXT
dB

Return Loss
dB

Insertion Loss
dB

57
45.5
40.7
39.1
37.5
32.7
29.3

58.6
38.5
32.6
30.7
28.7
22.7
18.6

55.6
35.6
29.6
27.7
25.7
19.7
15.6

19
19
19
18
17.1
14.1
12

2.1
6.2
8.9
10
11.2
16.2
21

PSNEXT
dB

ELFEXT
dB

PSELFEXT
dB

Return Loss
dB

Insertion Loss
dB

62.3
47.3
42.8
41.3
39.9
35.4
32.3

63.8
43.8
37.7
35.8
33.9
27.9
23.8

60.8
40.8
34.8
32.8
30.9
24.9
20.8

20
25
25
24.32
23.64
21.54
20.11

2
6.5
9.3
10.4
11.7
17
22

Return Loss
dB

Insertion Loss
dB

30
30
30
30
30
24.1
20

0.10
0.10
0.20
0.20
0.20
0.30
0.40

Enhanced Category 5 Permanent Link
Frequency
NEXT
PSNEXT
MHz
dB
dB
1
10
20
25
31.3
62.5
100

60
48.5
43.7
42.1
40.5
35.7
32.3

Enhanced Category 5 Cable
Frequency
NEXT
MHz
dB
1
10
20
25
31.3
62.5
100

65.3
50.3
45.8
44.3
42.9
38.4
35.3

Enhanced Category 5 Connecting Hardware
Frequency
NEXT
FEXT
MHz
dB
dB
1
10
20
25
31.3
62.5
100

65
63
57
55
53.1
47.1
43

65
55.1
49.1
47.1
45.2
39.2
35.1

Enhanced Category 5 Stranded Cable
Frequency
Return Loss
Insertion Loss
MHz
dB
dB
1
10
20
25
31.3
62.5
100

20
25
25
24.2
23.3
20.7
19

2.4
7.8
11.1
12.5
14.1
20.4
26.4

Enhanced Category 5 Propagation Delay
- Channel : Shall not exceed 555 nano Seconds @
@10MHz
10MHz
- Link : Shall not exceed 498 nano Seconds @ 10MHz
10MHz
Enhanced Category 5 Delay Skew
- Channel : Shall be less than 50 nano Seconds
- Link : Shall be less than 44 nano Seconds

Enhanced Category 5 Patch Cord
Frequency
Return Loss
MHz
dB
19.8
22.8
23.7
24
23
20
18

1
10
20
25
31.3
62.5
100
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D

Next dB
2m Length

Next dB
5m Length

Next dB
10m Length

65
54.5
48.6
46.7
44.8
39
35.1

65
53.7
47.9
46
44.2
38.5
34.8

65
52.8
47.1
45.3
43.6
38.1
34.6

Cabling Specifications TIA/EIA 568-B.2-1
Category 6
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Category 6 Channel
Frequency
MHz
1
10
20
62.5
100
200
250

NEXT
dB

PSNEXT
dB

ELFEXT
dB

PSELFEXT
dB

Return Loss
dB

Insertion Loss
dB

65
56.6
51.6
43.4
39.9
34.8
33.1

62
54
49
40.6
37.1
31.9
30.2

63.3
43.3
37.2
27.3
23.3
17.2
15.3

60.3
40.3
34.2
24.3
20.3
14.2
12.3

19
19
17.5
14
12
9
8

2.1
6.3
9
16.5
21.3
31.5
35.9

PSELFEXT
dB

Return Loss
dB

Insertion Loss
dB

61.2
41.2
35.2
25.3
21.2
15.2
13.2

19.1
21
19.5
16
14
11
10

1.9
5.5
7.9
14.4
18.6
27.4
31.1

Category 6 Permanent Link
Frequency
NEXT
MHz
dB

D

PSNEXT
dB

65
57.8
53.1
45.1
41.8
36.9
35.3

1
10
20
62.5
100
200
250

62
55.5
50.7
42.7
39.3
34.3
32.7

ELFEXT
dB
64.2
44.2
38.2
28.3
24.2
18.2
16.2

Cat 6 Stranded Cable

Category 6 Cable - 100m
Frequency
MHz

NEXT
dB

PSNEXT
dB

ELFEXT
dB

PSELFEXT
dB

Return Loss
dB

Insrtn Loss
dB

Prop Delay
(nS/100m)

LCL
dB

LCTL
dB

Return Loss
dB

Insrtn Loss
dB

1
10
20
62.5
100
200
250

74.3
59.3
54.8
47.4
44.3
39.8
38.3

72.3
57.3
52.8
45.4
42.3
37.8
36.3

67.8
47.8
41.8
31.9
27.8
21.8
19.8

64.8
44.8
38.8
28.9
24.8
18.8
16.8

20
25
25
21.5
20.1
18
17.3

2
6
8.5
15.4
19.8
29
32.8

570
545

40
40
37
32
30
27
26

TBD
TBD
TBD
TBD
TBD
TBD
TBD

20
25
25
20.7
19
16.4
15.6

2.4
7.1
10.2
18.5
23.8
34.8
39.4

Category 6 Patch Cord
Frequency
NEXT
MHz
dB
1
10
20
62.5
100
200
250

19.8
22.8
23.7
20
18
15
14

Category 6 Connecting Hardware
Frequency
Insertion Loss
MHz
dB
1
10
20
62.5
100
200
250

0.10
0.10
0.10
0.16
0.20
0.28
0.32

538
536

Return Loss
dB

NEXT (5m)
dB

NEXT (10m)
dB

LCL
dB

LCTL
dB

65
65
60.1
50.4
46.4
40.6
38.8

65
64.5
58.6
49.2
45.3
39.8
38.1

65
62.9
57.2
48.1
44.4
39.3
37.6

40
40
37
32
30
27
26

TBD
TBD
TBD
TBD
TBD
TBD
TBD

NEXT
dB

FEXT
dB

Return Loss
dB

LCL
dB

LCTL
dB

75
74
68
58.1
54
48
46

75
63.1
57.1
47.2
43.1
37.1
35.1

30
30
30
28.1
24
18
16

40
40
40
32.1
28
22
20

TBD
TBD
TBD
TBD
TBD
TBD
TBD
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- Propagation delay for Connecting
Hardware not to exceed 2.5nS. Delay
skew for each mated connection shall
not exceed 1.25nS
- Propagation delay for Channel shall be
less than 555nS measured at 10MHz.
Max delay skew for a channel shall be
less than 50nS
- Propagation delay for permanent link
shall be less than 498nS measured at
10MHz. Max delay skew for a
permanent link shall not exceed 44nS.
The difference in propagation delay in a
cable shall not exceed 45 ns/100m
between 1 MHz and 250 MHz

Cabling Specifications TIA/EIA 568-B.3
Optical Fibre

TECHNICAL INFORMATION & SYSTEM APPLICATION GUIDE

Optical Fibre
Cable Type

Wavelength
(nm)

Maximum Attenuation
(dB/km)

Maximum Information Transmission
Capacity (MHz.km)

50/125µm

850
1300
850
1300
1310
1500
1310
1500

3.5
1.5
3.5
1.5
1.0
1.0
0.5
0.5

500
500
160
500
NA
NA
NA
NA

62.5/125µm
Singlemode
Inside Plant Cable
Multimode
Inside Plant Cable

D
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Cabling Specifications Cable Safety Ratings
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The cabling industry is heavily regulated for both transmission These include:
- UL Listing – qualifying the safety rating of cable
performance and safety. Safety in cabling is vitally important,
and associated hardware.
and has been extensively documented by standards bodies and
- UL Verification – qualifying the transmission
industry groups around the world.
performance of cabling to the performance
specifications outlined in TIA/EIA cabling standards,
One of the most widely recognised authority on cabling safety
as well as safety ratings; and maintained on a
is Underwriters Laboratories (UL), a not-for-profit organisation
regular basis with quality assurance monitoring and
committed to establishing and maintaining safety criteria for
un-announced factory inspections.
many industries.UL offer a number of qualification services to
the cabling industry.

UL Communications Cabling
UL classifies cabling used for voice and data systems as
“Communications Wires and Cables”, abbreviated as CM.
Within this classification are several safety ratings for specific
applications that qualify the jacket of a cable, see table below.

D

CMP

Plenum rated communications cable. This is the highest safety rating for cable with excellent flame retardancy and low smoke and toxin emission. By UL definition, a
bundle of CMP cables must self-extinguish with less than 5 metres of flame spread under intense fan-forced flame conditions. CMP cable uses Teflon-based chemicals to
retard the spread of flames, with minimal smoke and toxin emission. This adds considerable cost over lower UL rated cables. CMP rated cable is used in buildings where
the cable is routed in the ventilation return air path. In the event of fire, there is no smoke or dangerous toxin emission to be pumped through the building. This style of
return air reticulation is used extensively in the USA, but rarely used elsewhere in the world. CMP rated cable is subjected to severe flame testing, UL910 – “Tests for
flame- propagation and smoke-density values”

CMR

Riser rated communications cable. This is the next highest rating cable with excellent flame retardancy, but no qualification on smoke or toxin emission. CMR cables, like
all other communications cables, with the exception of CMP rated cables, use halide-based chemicals, such as chlorine, to retard the spread of flames. By definition, a
CMR cable must self-extinguish with less than 5 metres of flame spread, in bundles of cables under fan-forced flame conditions. A CMR cable jacket would typically be
made of a type of PVC, which emits chlorine gas when subjected to flames, which subsequently starves the air of oxygen and extinguishes the flame. CMR rated cables
are used extensively in riser applications where the ventilation system is physically separate from the cabling system. This is very common in Asia and Australia. CMR
rated cable is subjected to intense flame testing, UL1666 – “Test for flame propagation heights of cables installed vertically in shafts”.

CM/CMG

General Purpose communications cable. This is commonly used in buildings for horizontal runs, usually in smaller bundles than CMR rated cables. CM/CMG rated cables
use halide-based chemicals for fire retardancy. By definition, a CM/CMG cable must self-extinguish with less than 5 metres of flame spread in small bundles of cables.
The flame is not fan-forced. A CM/CMG rated cable jacket would typically be made of a type of PVC, which emits chlorine gas when burned. CM/CMG rated cables are
commonly used for horizontal runs in the UK, Asia and Australia. CM/CMG rated cables are subjected to CSA FT-4 “Vertical Flame Test”.

CMX

Communications Cable for Dwellings. This cable is restricted for use in dwellings or other small applications where a very small number of communications cables are
used, typically in single cable runs. The CMX rating does not provide for bundled cable applications. Molex Premise Networks strongly recommends that CMX cables not
be installed in any commercial premises. In fact, some government building regulations do not allow CMX cable to be used in commercial premises. CMX rated cable is
subjected to UL VW1 Flame Test.

UL have a separate classification system for optical fibre
systems, similar to the Communications Cabling Safety
System. A further classification of “metallic” and
“non-metallic” construction is also introduced. The jacket
flame/emission rating is the same as for copper cables:

Low Smoke Zero Halogen (LSZH)
Another safety rating used in the cabling industry is Low
Smoke Zero Halogen (LSZH). The rating is classified by
ISO/IEC standards and used extensively in Europe.

Fibre Cable containing no metallic elements
- OFNP – Plenum rated nonconductive optical fibre cable
- OFNR – Riser rated nonconductive optical fibre cable
- OFN/OFNG – General rated nonconductive optical fibre cable

LSZH rated cables are available for both copper and optical
fibre communications cables, and structured in a similar
manner to UL ratings.

LSZH rating, like UL CMP rating, qualifies both flame
retardancy and gas emission. As the name suggests, a
burning LSZH gives off no halide gases, and has very low
smoke emission.
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Fibre Cable containing metallic elements
- OFCP – Plenum rated conductive optical fibre cable
- OFCR – Riser rated conductive optical fibre cable
- OFC/OFCG – General rated conductive optical fibre cable
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Application Designs
10 Base-T Ethernet Modular

TECHNICAL INFORMATION & SYSTEM APPLICATION GUIDE

Ethernet has become the world’s de-facto local area
networking standard. According to several recent market
research reports, over 90% of all networked devices in the
world were linked over Ethernet of one sort or another.
The Ethernet LAN standard is defined by the Institution of
Electrical and Electronic Engineers (IEEE), covering protocol,
architecture, migration strategy, and media types. There are
many versions of Ethernet available, offering data throughput
rates of 10 Mbps, 100 Mbps, 1000 Mbps and 10 Gbps, each
of which can be deployed over a variety of media types, some
of which are coax, UTP, STP and optical fibre.
The Ethernet protocol can be broken up into 2 distinct parts –
media independent and media dependant.The media
independent part is concerned with complex signalling,
addressing and management, but isn’t concerned with what
media it is interfaced with. The Media dependant part deals
with conditioning the Ethernet signal to transmitting or
receiving over a specific media type, optimising the signal
throughput.

Ethernet has remained popular as a network protocol for many
reasons, but one important reason is its heterogeneous
application, and simple migrating paths. Various versions of
Ethernet can co-exist in a network, and intelligent switching
devices can actually determine the optimum speed at which to
transmit. The migration to higher data speeds is also
facilitated in the overall Ethernet design principle.

IEEE 802.3:2000 10 Base-T Channel Specification
Insertion Loss
< 11.5 dB @ 10 MHz
NEXT
> 26 dB @ 10 MHz
PSNEXT *
> 23 dB @ 10 MHz
BER
< 10 -8
Encoding System
Manchester
Active Pins
1&2, 3&6

The most common form of Ethernet is 10 Base-T, which
* Based on 4 pair cable
delivers 10 Mbps over UTP cabling, and can be configured with
modular-based interconnection or with telco-based
interconnection.
The diagram below illustrates the structure for a modular
based system. 10 Base-T Ethernet can be supported by a
Category 3, 4, 5, 5e or 6 UTP cabling infrastructure, as the
bandwidth requirement is minimal. Molex recommends
installing Category 5e cabling as a minimum, to facilitate
simple network migration to high-speed versions of Ethernet,
such as Gigabit Ethernet, which requires Enhanced Category 5
cabling as a minimum.

APPLICATION KEY
WIRING CLOSET

WORK AREA

E
7

1

2

6

3
5
4

Item No.
1
2
3
4
5
6
7

Description
10 Base-T Ethernet Switch - Customer Supplied
UTP Patch Cord, Cat 5e - Molex
Patch Panel, Cat 5e - Molex
UTP Cable, Cat 5e - Molex
Jack & Wallplate, Cat 5e - Molex
UTP Patch Cord, Cat 5e - Molex
Work Station - Customer Supplied
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Application Designs
10 Base-T Ethernet 25 Pair

TECHNICAL INFORMATION & SYSTEM APPLICATION GUIDE

The Telco version of 10 Base-T can be supported with Category
3 Telco feeder cables and patch panels, however Molex
recommends installing PowerSum rated Category 5 feeder
cabling and Telco panels as a minimum, to facilitate effective
network migration to high-speed versions of Ethernet which
This method of interconnection is recognised by IEEE 802.3 as use Telco interconnections, such as Fast Ethernet
(100 Base-T), that requires Category 5 cabling as a minimum.
an approved format for Ethernet.
A number of 10 Base-T Ethernet switches and hubs utilise
Telco, or 25 pair, connectors for connectivity instead of
modular RJ45 connectors. This affords a higher density of
ports on the active equipment.

The illustration below outlines one application of a switch with
front-facing Telco connectors. The same design applies to
switches with rear-facing Telco connectors. In this application, a
second patching facility from the switch is provided through a
Telco cable and Telco patch panel, to enable simple modular
patching from the switch to the drop-side cabling.

IEEE 802.3:2000 10 Base-T 25 Pair
Channel Specifications
Insertion Loss
< 11.5 dB @ 10 MHz
NEXT
> 26 dB @ 10 MHz
PSNEXT *
> 30 dB @ 10 MHz
BER
< 10 -8
Encoding System
Manchester
Active Pins
1&2, 3&6
* Based on 4 pair cable

APPLICATION KEY
WIRING CLOSET

WORK AREA

E

1
9
2
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5
7
6

Item No.
1
2
3
4
5
6
7
8
9

Description
10 Base-T Ethernet Switch - Customer Supplied
Telco Feeder Cable, Cat 5 (100 Base-T) - Molex
24 Port Telco Patch Panel, Cat 5 (100 Base-T) - Molex
UTP Patch Cord, Cat 5e - Molex
Patch Panel, Cat 5e - Molex
UTP Cable, Cat 5e - Molex
Jack & Wallplate, Cat 5e - Molex
UTP Patch Cord, Cat 5e - Molex
Work Station - Customer Supplied
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Application Designs
100 Base-T4 Ethernet
(Fast Ethernet)

TECHNICAL INFORMATION & SYSTEM APPLICATION GUIDE

100 Base-T4 Ethernet is also known as Fast Ethernet, which
transmits data at 100 Mbps. It is the next step up from 10
Base-T in the Ethernet hierarchy as defined by IEEE 802.3.
Unlike 100 Base-TX which transmits signals over 2 pairs, this
application transmits over all 4 pairs of the cabling.

Simultaneous transmission of signals over all four pairs
incurred the cumulative effect of cross-talk between all the
pairs in the cable, as they all carry signals at the same time,
and can interfere with each other. Thus, a powersum rating of
cross-talk had to be introduced to cabling specifications.

100 Base-T4 introduced a new method of signal transmission,
generically known as a Parallel Transmission Scheme. The
media independent signal at the transmitter (near end) is split
into four parts and each transmitted down a specific pair in the
cable, and reassembled at the receiver (far end). At the same
time, signals from the far end are transmitted to the near end,
yielding full duplex transmission at 100 Mbps. Essentially this
enables more Mbps to be extracted per MHz. 100 Base-T4
has a data throughput of 100 Mbps, but a centre frequency of
transmission of 33.33 MHz.

Additionally, simultaneous transmission of signals from both
ends raised the need to qualify the cross-talk at both the near
and far ends. Therefore, far end cross talk (FEXT) was added
to the cabling specifications.

IEEE 802.3:2000 100 Base-T4
Channel Specifications
Insertion Loss
< 12 dB @ 12.5 MHz
NEXT
> 24.5 dB @ 12.5 MHz
PSNEXT
> 21.4 dB @ 12.5 MHz
ELFEXT
> 23.1 dB @ 12.5 MHz
PSELFEXT
> 20.9 db @ 12.5 MHz
BER
< 10 -8
Encoding System
Ternary 8B6T
Active Pins
1&2, 3&6, 5&4, 7&8

The minimal cabling performance requirement for 100 Base-T4
is therefore Enhanced Category 5.

APPLICATION KEY
WIRING CLOSET

WORK AREA

E
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4

Item No.
1
2
3
4
5
6
7

Description
100 Base-T Ethernet Switch - Customer Supplied
UTP Patch Cord, Cat 5e or Cat 6 - Molex
Patch Panel, Cat 5e or Cat 6 - Molex
UTP Cable, Cat 5e or Cat 6 - Molex
Jack & Wallplate, Cat 5e or Cat 6 - Molex
UTP Patch Cord, Cat 5e or Cat 6 - Molex
Work Station - Customer Supplied
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Application Designs
100 Base-TX Ethernet
(Fast Ethernet)

TECHNICAL INFORMATION & SYSTEM APPLICATION GUIDE

100 Base-TX Ethernet is also known as Fast Ethernet, which
transmits data at 100 Mbps. It too is the next step up from
10 Base-T in the Ethernet hierarchy as defined by IEEE 802.3.
Unlike 100 Base-T4, which transmits signals over 4 pairs; this
application transmits over 2 pairs of the cabling.

However Molex recommends installing Enhanced Category 5
cabling as a minimum for this application, to facilitate
migration of the network to other versions of ethernet, such as
Gigabit Ethernet.

100 Base-TX is similar to the transmission process of 10
Base-T. The signal is transmitted in its entirety down one pair,
and received in the same manner over another pair. The two
unused pairs carry no signals. There are no sophisticated
encoding system to extract more Mbps per MHz. 100 Base-TX
has a data throughput of 100 Mbps, and a centre frequency of
transmission of 100 MHz. This relatively simple protocol does
not impose any additional cable parameters above those
specified by Category 5.

IEEE 802.3:2000 100 Base-TX
Channel Specifications
Insertion Loss
< 12 dB @ 12.5 MHz
NEXT
> 24.5 dB @ 12.5 MHz
BER
< 10 -12
Encoding System
MLT-3
Active Pins
1&2, 3&6

APPLICATION KEY
WIRING CLOSET

WORK AREA

E
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Item No.
1
2
3
4
5
6
7

Description
100 Base-T Ethernet Switch - Customer Supplied
UTP Patch Cord, Cat 5e or Cat 6 - Molex
Patch Panel, Cat 5e or Cat 6 - Molex
UTP Cable, Cat 5e or Cat 6 - Molex
Jack & Wallplate, Cat 5e or Cat 6 - Molex
UTP Patch Cord, Cat 5e or Cat 6 - Molex
Work Station - Customer Supplied
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Application Designs
1000 Base-T Ethernet
(Gigabit Ethernet)

TECHNICAL INFORMATION & SYSTEM APPLICATION GUIDE

1000 Base-T Ethernet is also known as Gigabit Ethernet,
which transmits data at 1000 Mbps, or 1 Gbps. It is the next
step up from 100 Base-T in the Ethernet hierarchy as defined
by IEEE 802.3. 1000 Base-T transmits signals over all 4 pairs
of the cabling.

Simultaneous transmission of signals over all four pairs
incurred the cumulative effect of cross-talk between the all
pairs in the cable, as they all carry signals at the same time,
and can interfere with each other. Thus, a powersum rating of
cross-talk had to be introduced to cabling specifications.

IEEE 802.3:2000 1000 Base-T
Channel Specifications
Insertion Loss
< 24 dB @ 100 MHz
NEXT
> 30.1 dB @ 100 MHz
PSNEXT
>27.1 dB @ 100 MHz
ELFEXT
> 17.4 dB @ 100 MHz
Like 100 Base-T4 Fast Ethernet, 1000 Base-T Gigabit Ethernet Additionally, simultaneous transmission of signals from both
PSELFEXT
> 14.4 dB @ 100 MHz
ends raised the need to qualify the cross-talk at both the near Return Loss
deploys a new method of signal transmission, generically
> 8 dB @ 100 MHz
and far ends. Therefore, far end cross talk (FEXT) was added Delay
known as a Parallel Transmission Scheme. The media
< 570n Sec @ 100 MHz
to the cabling specifications.
independent signal at the transmitter (near end) is split into
Delay Skew
< 50n Sec @ 100 MHz
four parts and each transmitted down a specific pair in the
BER
< 10 -10
cable, and reassembled at the receiver (far end). At the same The minimal cabling performance requirement for 1000 Base-T Encoding System
PAM5
time, signals from the far end are transmitted to the near end, is therefore today’s Category 5.
Active Pins
1&2, 3&6, 5&4, 7&8
yielding full duplex transmission at 1000 Mbps. 1000 Base-T
has a data throughput of 1000 Mbps, but a centre
transmission frequency of 62.5 MHz.

APPLICATION KEY
WIRING CLOSET

WORK AREA

E
7
1

6

2

5

3
4

Item No.
1
2
3
4
5
6
7

Description
Ethernet Switch with Gigabit Ethernet Modules - Customer Supplied
UTP Patch Cord, Cat 5e or Cat 6 - Molex
Patch Panel, Cat 5e or Cat 6 - Molex
UTP Cable, Cat 5e or Cat 6 - Molex
Jack & Wallplate, Cat 5e or Cat 6 - Molex
UTP Patch Cord, Cat 5e or Cat 6 - Molex
Work Station - Customer Supplied
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Application Designs
1000 Base-FX Ethernet
(Gigabit Ethernet)

TECHNICAL INFORMATION & SYSTEM APPLICATION GUIDE

1000 Base-FX Ethernet covers the fibre versions of Gigabit
Ethernet, which transmits data at 1000 Mbps. This version of
Gigabit Ethernet is typically used in a backbone or campus
application.

As optical fibre is defined by bandwidth.distance, the different
fibre media types yield differing distance capabilities in
transmitting Gigabit Ethernet.

IEEE 802.3:2000 1000 Base-SX
Channel Specifications
Operating Range
- 200MHz.km 62.5/125µm Multimode
Based on the recent ISO/IEC 11801:2002 specification, these
- 500MHZ.km 50/125µm Multimode
1000 Base-FX Gigabit Ethernet is available in many forms, but fibres and distance capabilities for Gigabit Ethernet transmitting Receiver Sensitivity
the most common in LAN applications are 1000 Base-LX (long at 850 nm wavelength are defined as:
Return Loss (min)
- OM1 grade (62.5/125 micron) fibre
wavelength optical transmission) 1000 Base-SX (short wave
Link Power Budget
- OM2 grade (50/125 micron) fibre
length optical transmission). 1000 Base-LX operates over
Channel Insertion Loss
- OM3 grade (50/125 micron – Laser optimised) fibre
singlemode and multimode fibre, while 1000 Base-SX
- 200MHz.km 62.5/125µm Multimode
operates over multimode fibre only.
- 500MHZ.km 50125µm Multimode

275m
550m
-17dBm
12dB
7.5dB
2.6dB
3.56dB

1000 Base-SX active hardware is appreciably lower in cost
than 1000 Base-LX equipment, and is therefore the preferred
fibre based protocol for LAN’s.

APPLICATION KEY
WIRING CLOSET

WORK AREA

E
7
1
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4

Item No.
1
2
3
4
5
6
7

Description
Ethernet Switch with Gigabit Ethernet Modules - Customer Supplied
Fibre Optic Patch Cord - Molex
Fibre Management Panel - Molex
Fibre Optic Cable - Molex
Fibre Modules & Wallplate - Molex
Fibre Optic Patch Cord - Molex
Work Station - Customer Supplied
Page 31

Application Designs
ATM (Asynchronous
Transfer Mode) Unshielded Twisted Pair

TECHNICAL INFORMATION & SYSTEM APPLICATION GUIDE

Asynchronous Transfer Mode (ATM) has become the popular
choice for Wide Area Switching fabrics globally. ATM is a
cell-based packet-switching protocol (OSI Layer Two) that is
capable of supporting multimedia traffic at multi-gigabit speeds
in the same transmission. ATM operates at various throughput
platforms currently ranging from 25Mbps to 2.4Gbps and runs
on fibre-optic or twisted pair media. It offers universal, serviceindependent switching and multiplexing capabilities.
While primarily used in WAN applications, ATM is also being
deployed in LAN applications over structured cabling.

ATM has the ability to support integrated audio, videoconferencing, three dimensional imaging, and high-definition
movies in the same transmission and switching fabric that
performs the routing function.

ATM Forum UTP Channel Specifications
Cable specifications
Per TIA/EIA 568-B
BER
< 10 -10
Encoding Systems
- 25.6Mbps
NRZ
ATM INFRASTRUCTURE
- 155Mbps
NRZ
Given ATM’s bandwidth capabilities, it appears certain that the Active Pins
1&2, 7&8
physical layer transport will become an important ingredient to
the overall network’s success. A hierarchical star architecture,
optical fibre, and Enhanced Category 5 or higher twisted pair
cable and components will be mandatory for the ATM cabling
infrastructure.

ATM transports data through fixed length packets called cells.
These cells are easier to store and quicker to pass through the
network than the variable length packets used by other LAN
formats. With the capability of providing a virtual connection
with bandwidth allocation as needed, ATM can deliver the
multi-gigabit speeds necessary for future applications such as
multimedia.

APPLICATION KEY
WIRING CLOSET

WORK AREA

E
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Item No.
1
2
3
4
5
6
7

Description
Switch with ATM Modules - Customer Supplied
UTP Patch Cord, Cat 5e or Cat 6 - Molex
Patch Panel, Cat 5e or Cat 6 - Molex
UTP Cable, Cat 5e or Cat 6 - Molex
Jack & Wallplate, Cat 5e or Cat 6 - Molex
UTP Patch Cord, Cat 5e or Cat 6 - Molex
Work Station - Customer Supplied
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Application Designs
ATM (Asynchronous
Transfer Mode) Optical Fibre

TECHNICAL INFORMATION & SYSTEM APPLICATION GUIDE

Asynchronous Transfer Mode (ATM) has become the popular
choice for Wide Area Switching fabrics globally. ATM is a
cell-based packet-switching protocol (OSI Layer Two) that is
capable of supporting multimedia traffic at multi-gigabit speeds
in the same transmission. ATM operates at various throughput
platforms currently ranging from 25Mbps to 2.4Gbps and runs
on fibre-optic or twisted pair media. It offers universal, serviceindependent switching and multiplexing capabilities.
While primarily used in WAN applications, ATM is also being
deployed in LAN applications over structured cabling.

ATM has the ability to support integrated audio, videoconferencing, three dimensional imaging, and high-definition
movies in the same transmission and switching fabric that
performs the routing function.

ATM Forum Fibre Channel Specifications
Cable specifications
Per TIA/EIA 568-B
BER
< 10 -10
Encoding Systems
NRZ

ATM INFRASTRUCTURE
Given ATM’s bandwidth capabilities, it appears certain that the
physical layer transport will become an important ingredient to
the overall network’s success. A hierarchical star architecture,
optical fibre, and Enhanced Category 5 or higher twisted pair
cable and components will be mandatory for the ATM cabling
infrastructure.

ATM transports data through fixed length packets called cells.
These cells are easier to store and quicker to pass through the
network than the variable length packets used by other LAN
formats. With the capability of providing a virtual connection
with bandwidth allocation as needed, ATM can deliver the
multi-gigabit speeds necessary for future applications such as
multimedia.

APPLICATION KEY
WIRING CLOSET

WORK AREA

E
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Item No.
1
2
3
4
5
6
7

Description
Switch with Fibre ATM Modules - Customer Supplied
Fibre Optic Patch Cord - Molex
Fibre Management Panel - Molex
Fibre Optic Cable - Molex
Fibre Modules & Wallplate - Molex
Fibre Optic Patch Cord - Molex
Work Station - Customer Supplied
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Application Designs
FDDI TP-PMD

TECHNICAL INFORMATION & SYSTEM APPLICATION GUIDE

Fibre Distributed Data Interface Twisted Pair-Physical Layer
Medium Dependent (FDDI TP-PMD) is a standard developed by
ANSI. This protocol, designed to be effective at 100Mbps over
twisted pair cable, is also known as Copper Distributed Data
Interface (CDDI) or Twisted Pair Distributed Data Interface
(TPDDI). Equipment meeting the specification should
interoperate with any other equipment meeting the
specification.

Molex has specifically designed its line of products to meet the
standards established by ANSI to give you guaranteed
transmission of CDDI TP-PMD data over Unshielded Twisted Pair
cable and FDDI TP-PMD over optical fibre.

ANSI FDDI/CDDI TP-PMD Channel Specifications
Cable specifications
Per TIA/EIA 568-B
BER
<10 -12
Encoding Systems
MLT3
Active Pins
1&2, 7&8

FDDI is a robust protocol that provides self-healing in the event
of cable damage or disconnection. The “dual-counter-rotatingring” architecture of the backbone ensures the network will
continue to function in the event of media damage.

In the Molex solution, Optical Fibre cable is used for all
interbuilding and vertical connections and Enhanced Category 5
or higher Unshielded Twisted Pair cable is used for all
horizontal runs.

APPLICATION KEY
WIRING CLOSET

E

WORK AREA

1

9
2

3

8

4

5

7
6

Item No.
1
2
3
4
5
6
7
8
9

Description
24 Port Fibre Management Panel - Molex
Fibre Optic Patch Cord - Molex
Switch with ATM Modules - Customer Supplied
UTP Patch Cord, Cat 5e or Cat 6 - Molex
Patch Panel, Cat 5e or Cat 6 - Molex
UTP Cable, Cat 5e or Cat 6 - Molex
Jack & Wallplate, Cat 5e or Cat 6 - Molex
UTP Patch Cord, Cat 5e or Cat 6 - Molex
Work Station - Customer Supplied
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Application Designs
IBM AS400/System 3X

TECHNICAL INFORMATION & SYSTEM APPLICATION GUIDE

The Molex Solution converts an IBM twinaxial interface for
operation over a single unshielded twisted pair cable using a
balun and the bus wiring architecture of the IBM system.
Consult an IBM representative to determine the maximum
number of 5291 devices each controller can support.
There are three architectures for connecting devices to the port:
chain, bus, and a combination of the two. For all of these
architectures each terminal device connected to the port must
be assigned an address from 000 to 111 (0 to 7 in binary)
using the DIP switch located near the connecting ports, the
emulation card, or in the software.
The Mod Star III features an internal bus connecting up to
seven outputs to each input from the the AS400 controller
providing a conversion from the bus architecture of AS400 to
the Star architecture of a structured cabling system.

Distance: 610 metres from the controller to work area. This
allows the controller to be located in a secure computer room
with work station being supported by a combination of
backbone and horizontal UTP cable.
System Side Connection
The Molex Twinax Balun and a patch cord should be used to
connect the controller to a system side patch panel. A patch
cord then connects to a drop side patch panel in the IDF.
Station Side Connection
For fixed wall locations and individual office areas, cable can
be run directly to the wallplate where a patch cord is then
connected to the terminal via the Twinax Balun.

APPLICATION KEY
WIRING CLOSET

WORK AREA

E

1
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Item No.
1
2
3
4
5
6
7
8
9
10
11

Description
3X/AS400 Controller - Customer Supplied
Twinax Balun - Molex
UTP Patch Cord, Cat 5e or Cat 6 - Molex
Passive Hub - Molex
UTP Patch Cord, Cat 5e or Cat 6 - Molex
Patch Panel, Cat 5e or Cat 6 - Molex
UTP Cable, Cat 5e or Cat 6 - Molex
Jack & Wallplate, Cat 5e or Cat 6 - Molex
UTP Patch Cord, Cat 5e or Cat 6 - Molex
Twinax Balun - Molex
Work Station - Customer Supplied
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Application Designs
IBM 3270

TECHNICAL INFORMATION & SYSTEM APPLICATION GUIDE

IBM 3270 Type A devices were designed with RG62A/U
coaxial cable interfaces communicating at the rate of 2.35
Mbps. When properly installed, the balun products are rated
for a total distance of 610 metres.
Optimum performance is obtained when the entire end-to-end
channel is run over a single gauge of twisted pair. It is
generally acceptable to use multiple conductor cables (i.e.,
25-pair) to support several channels and to operate
different systems in the same 25-pair feeder cable.

System Side Connection
Use Molex 3270 Baluns to connect each of the 16 channels
of the controller to a 16-channel octopus. A feeder cable runs
from the octopus to a system side patch panel. A patch cord
then connects to a drop side patch panel in the FD/IDF.
Station Side Connection
For fixed wall locations and individual office areas, cable is run
directly to the wallplate where a patch cord is then connected
to the terminal via the 3270 Balun.

APPLICATION KEY
WIRING CLOSET

E

WORK AREA

1
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8
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Item No.
1
2
3
4
5
6
7
8
9
10
11

Description
3270 Controller - Customer Supplied
3270 Balun - Molex
16 Channel, 2 Wire UTP Octopus - Molex
24 Port Telco Patch Panel, 10 Base-T or 100 Base-T - Molex
UTP Patch Cord, Cat 5e - Molex
Patch Panel, Cat 5e or Cat 6 - Molex
UTP Cable, Cat 5e or Cat 6 - Molex
Jack & Wallplate, Cat 5e - Molex
UTP Patch Cord, Cat 5e - Molex
3270 Balun - Molex
Work Station - Customer Supplied
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Application Designs
RS232

TECHNICAL INFORMATION & SYSTEM APPLICATION GUIDE

Molex manufactures a line of passive adapters for use on
RS232 circuits which separate the send and receive lines into
different pairs. Also, a data grade of twisted pair cable is used
at 20 pF maximum and a variable twist rate (pair-to-pair) to
minimise channel coupling.

System Side Connection
An adapter connects the DTE system device to an octopus. A
feeder cable runs from the octopus to a system side patch
panel. A patch cord then connects to a drop side patch panel in
the FD/IDF.

Distance: Operation of full voltage RS232 interfaces at 245
metres @19.2 Kbps and 365 metres @ 9.6 Kbps.

Station Side Connection
For fixed wall locations and individual office areas, run cable
directly to a wallplate where a patch cord is then connected to
the DTE (terminal) device or DCE (modem) via an adapter.

APPLICATION KEY
WIRING CLOSET

WORK AREA
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Item No.
1
2
3
4
5
6
7
8
9
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11

Description
RS232 Controller - Customer Supplied
25 Pin Adapter DTE-SYS 8W F - Molex
16 Channel, 2 Wire UTP Octopus - Molex
24 Port Telco Patch Panel, 10 Base-T or 100 Base-T - Molex
UTP Patch Cord, Cat 5e - Molex
Patch Panel, Cat 5e or Cat 6 - Molex
UTP Cable, Cat 5e or Cat 6 - Molex
Jack & Wallplate, Cat 5e - Molex
UTP Patch Cord, Cat 5e - Molex
25 Pin Adapter DTE/DROP 8W F - Molex
Work Station - Customer Supplied
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Application Designs
Terminal Servers

TECHNICAL INFORMATION & SYSTEM APPLICATION GUIDE

Terminal servers provide a cost-effective, flexible way to
connect terminals to hosts in an 802.3/Ethernet LAN. They
provide high density service and significant savings in cabling
and installation. Terminal servers handle asynchronous
communications at speeds up to 38.4 Kbps.

SYSTEM SIDE CONNECTION
Connection to the server can be made three ways: Dtype
adapters, direct modular connection, or a 50 pin connection
via a Cross Wye. Connection is then made to a patch panel. A
patch cord connects to a drop side patch panel in the FD/IDF.

Distance: Product specific. Molex guarantees to match the
distance specified by the supplier.

STATION SIDE CONNECTION
For fixed wall locations and individual office areas, cable can
be run directly to a wallplate where a patch cord is then
connected to the interface adapter, or directly to the modular
interface on the terminal.

APPLICATION KEY
WIRING CLOSET
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Item No.
1
2
3
4
5
6
7
8
9
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Description
Terminal Server - Customer Supplied
25 Pin Adapter (DTE-SYS 6W F) - Molex
16 Channel, 2 Wire UTP Octopus - Molex
24 Port Telco Patch Panel - Molex
UTP Patch Cord, Cat 5e - Molex
Patch Panel, Cat 5e or Cat 6 - Molex
UTP Cable, Cat 5e or Cat 6 - Molex
Jack & Wallplate, Cat 5e - Molex
UTP Patch Cord, Cat 5e - Molex
25 Pin Adapter (DTE-DROP 8W F) - Molex
Work Station - Customer Supplied
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Application Designs
Token Ring

TECHNICAL INFORMATION & SYSTEM APPLICATION GUIDE

The IEEE 802.5 Token Ring is a token-passing, baseband
system where messages are transmitted at a rate of either 4
or 16 Mbps. The data rate of a given ring is determined by the
data rates of the workstation Network Interface Cards (NIC).
NIC's on a given Token Ring typically operate at the same
speed (4 or 16 Mbps).
A Multi-station Access Unit (MAU) or cabling concentrator is
used to create a star-wired ring topology. IBM’s first generation
passive MAUs have eight lobe ports or workstation
connections, as well as Ring In (RI) and Ring Out (RO) on
each MAU (IBM Model 8228). The RI/RO ports connect
upstream and downstream MAUs together to complete a ring.

UTP Data Specifications
Although the use of Category 3 products is adequate for 4
Mbps Token Ring, Molex Premise Networks recommends
Enhanced Category 5 or higher UTP cable for 4 and 16 Mbps
Token Ring due to the minimal cost difference and for future
upgrades. The use of a premium grade cable also increases the
acceptable distance between the closet and the office.
Token Ring over UTP Cabling
Horizontal cabling should consist of Enhanced Category 5 or
higher twisted pair (4-pair) from the wallplate in the office to
a patch panel with IDC termination in the cabling closet. A
patch cord is then used to connect each port on the MAU or
concentrator to the appropriate port on the patch panel.

IBM’s second generation concentrator (Model 8230) consists
of an 8230 Controlled Access Unit (CAU) which can support
up to four Model 8230 Lobe Attachment Modules (LAM). Each
LAM can support up to 20 lobes or workstation connections for
a total of 80 connections per CAU. IBM supports up to 132
users or devices on a single ring.

APPLICATION KEY
WIRING CLOSET

WORK AREA

E
8

1
7

2

6

3
5
4

Item No.
1
2
3
4
5
6
7
8

Description
Token Ring MAU - Customer Supplied
UTP Patch Cord, Cat 5e or Cat 6 - Molex
Patch Panel, Cat 5e or Cat 6 - Molex
UTP Cable, Cat 5e or Cat 6 - Molex
Jack & Wallplate, Cat 5e or Cat 6 - Molex
UTP Patch Cord, Cat 5e or Cat 6 - Molex
Token Ring Media Filter - Customer Supplied
Work Station - Customer Supplied
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Sequence Options
Sequence is defined as the order in which the incoming pairs
are terminated into the modular interface pins. Each pair is
designated as a 'Tip' conductor and a 'Ring' conductor.

Pair #1 is designated as 'T1 and R1.' The sequence defines
which pins of the modular interface are defined as T1, R1,
T2, R2, etc. Some sequences are only applicable to certain
polarisations.

Building Wiring - TIA 568A
TIA 568A is the preferred sequence for termination published This provides backward compatibility to the USOC sequence
for two pairs.
in the TIA/EIA 568-B and AS/NZS 3080:2003 standards.
This is also the international ISDN standard. 568A is similar to
the 568B sequence except that pairs #2 and #3 are
transposed.

Building Wiring - TIA 568B
TIA 568B has been a widely specified sequence for voice and In the 568B sequence, only pair #1 corresponds to pair #1 of
data installations in the past. It is also a sub-set specified by the USOC sequence, providing backward compatibility with 1
the IEEE 802.3 10 BASE-T Ethernet over twisted pair standard. pair systems (such as analogue voice).
This sequence is only applicable to eight wire polarisations
(WE8W). The 568B sequence is popular in many parts of the
world.

F

Building Wiring - USOC
US0C historically was the most common sequence and is used
by the US telephone system. Pairs are 'nested'; i.e. pair #1 is
centred, pair #2 is the next two contacts out, etc. This
maintains pair-to-pair continuity when, for instance, one pair
equipment is connected through a 4 pair circuit. Nesting of the
pairs also enables a reversal to be made within each pair
through the use of a simple 'reversing' line cord (1 to 8, 2 to
7). This sequence is rarely used in structured cabling systems
today, typically used in maintenance on legacy voice cabling
systems.

USOC is applicable to WE2W, WE4W, WE6W and WE8W
polarisations. An advantage of the pair nesting of the USOC
sequence is that a WE4W/6W plug inserted into a WE8W
jack works fine as long as quality (correctly toleranced)
components are used.USOC sequencing is only recommended
for voice applications.

WG GW WO BW WB OW WBr BrW
T3

R3

T2

R1

T1

R2

T4

R4

WO OW WG BW WB GW WBr BrW
T2

R2

T3

R1

T1

R3

T4

R4

BrW WG WO BW WB OW GW WBr
R4

T3

T2

R1

T1

R2

R3

R4

WG WO BW WB OW GW
R4

T3

T2

R1

T1

R2

R3

R4

R3

R4

WO BW WB OW
R4

Application Wiring - 10 BASE-T & 100 BASE-T
The 100 Base-T sequence is identical to10 Base-T.
Used with the WE8W (RJ45) polarisation, this is a
modification of the TIA 568B sequence, leaving pair #1 open
and starting with pair #2. This provides an additional level of
protection from interconnection of voice and data equipment. If
voice equipment is always wired on pins 4 and 5 (pair #1),
and data equipment never has pins 4 and 5 active, no
interconnection is possible.
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T3

T2

R1

T1

R2

WG GW WO BW WB OW WBr BrW
T2

R2

T3

nc

nc

R3

nc

nc

KEY : WB = White/Blue
BW = Blue/White
WBr = White/Brown
BrW = Brown/White
WG = White/Green
GW = Green/White
WO = White/Orange
OW = Orange/White
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Sequence Identification
Most data cabling is colour coded according to a convention
known as 'Band Stripe Colour Coding.' This system
uses paired colours to identify each pair of conductors.

Each paired conductor shares a colour pair, one conductor
is the primary colour with a stripe of the secondary and
the other conductor of the pair is the secondary colour
with a stripe of the primary.

Application Wiring - 1000 BASE-T &
1000 BASE-TX
Used with WE8W polarisation. This application utilises all four
pairs in data transmission, yielding greater data speeds over
lower grade cables.

WG GW WO BW WB OW WBr BrW
T3

Application Wiring - 100 BASE-VG
Used with WE8W polarisation. This application utilises all four
pairs in data transmission, yielding greater data speeds over
lower grade cables.

R3

T2

R1

T1

R2

T4

R4

WG GW WO BW WB OW WBr BrW
T3

Application Wiring - TP-PMD (CDDI)
Used with the WE8W polarisation. This application utilises the
two outermost pairs on the connectors to minimise crosstalk at
high speeds.

R3

T2

R1

T1

R2

T4

R4

WG GW WO BW WB OW WBr BrW
T3

Application Wiring - ATM
Used with WE8W polarisation. This application utilises the two
outermost pairs on the connector to minimise crosstalk at high
speeds.

Sequence and Polarisation Conversion
Sequence and/or polarisation conversion can be accomplished
either as individual channels or groups of channels. For single
channel conversion, a MOD-MOD Adapter is used. This is
simply two jacks (style 2) or a jack and a UTP wired plug
(style A) wired together to accomplish the proper continuity.
The MOD-MOD adapter thereby provides an in-line conversion.
This product is available in standard configuration or may be
customised for specific applications. Refer to the Molex
Product Guide for details.

For a 4 pair cable, the primary colour is always white and
the secondary colours are blue, orange, green, and brown.
Pair #1 is therefore white/blue, pair #2 is white/orange,
and so forth.

R3

nc

nc

nc

nc

T4

R4

WG GW WO BW WB OW WBr BrW
T3

Multi-channel or group conversion requires transition through a
50 position Telco connection. This mass termination has its
own sequence where pins 1 through 25 are Ring 1 - 25 and
pins 26 through 50 are Tip 1 - 25. Feeder splits take the 50
position connector (25 pair) and break it out to channel
groupings: 12 channels of 2 pair, 8 channels of 3 pair, or 6
channels of 4 pair.
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nc

nc

nc

nc

T4

R4
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FRAME LAYOUT IN LOGICAL SECTIONS
Frame layouts should be arranged in logical sections, grouping
the cross connections of similar classifications together. These
sections may be as small as two panels and as large as
multiple racks. The sections are then combined into racks so
that patch cords or cross wires “flow” between areas, and so
that the length of cross connections is minimised.

Racks should be installed so that the rear access is available
for installation and maintenance. The rack should be placed no
closer than 800 mm from the wall at the rear and 900 mm
from the wall on one side.
Racks should be bolted to the floor using anchors in concrete
floors and toggle bolts through raised computer flooring.

A Building Distributor (BD) or Main Distribution Frame (MDF)
has separate voice and data trunks and systems, but common
local horizontal service should be laid out as illustrated. Since
local service and trunks are generally connected to systems,
patch cord lengths are minimised. In a large data BD/MDF for
instance, the trunks should be placed on both sides and the
system patching down the centre, again minimising patch cord
length. Ring Runs in adjacent racks should be placed at the
same levels to form a wiring “trough” between racks. Ring
runs are placed above a section of blocks and both above and
below a section of patching. Numbers for cables should be on
a tag attached to the cable with a wire tie or by wire markers
covered with a clear protector.

F
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Distribution Frame Installation and Cable
Management
One of the most important components of a structured cabling
system is proper cable management. A poorly maintained
termination point, whether it be punch down blocks or patch
panels, can quickly lead to chaos at the BD/MDF or FD/IDF.
Molex Premise Networks recommends using an adequate
number of horizontal and side (vertical) ring runs and laying
out equipment and patch panels in a logical manner. Proper
rear cable management is as important as cable management
on the front of the equipment rack.
Molex’s rear cable management tray is an option that can be
added to Molex’s IDC Patch Panels and provides the proper
bend radius and strain relief of cables to help guarantee a
properly installed patch panel.

The frame containing system connections should include all
connections for both frame mounted and remotely located
equipment. System connections include multi-channel devices
such as CPUs, MUXes, or Servers. The frame containing drop
side connections is laid out for maximum density, yet it
provides ample ring runs to keep the front of the patch panels
from becoming cluttered with patch cords. (A drop side
connection is a cable run from a single channel device such as
a terminal, modem, or telephone, to the network.)
Horizontal ring runs are placed between groupings of punch
down blocks and patch panels, and frame mounted system
equipment. Side ring runs are placed at a position just below
horizontal ring runs on each side of the rack so that they
provide a sensible method of keeping patch cords off to the
side and away from the face of the patching field. The rear
cable managers are mounted on the back of patch panels. One
rear cable manager is used for each eight jack group.

F
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CABLE ROUTING
Whenever possible, primary cable routing paths should follow
the logical structure of the building. This means that all cable
that services an area should follow hallways. When a wall
must be breached, it is recommended that the cable pass
through pre-established, and preferably sleeved openings.
Cabling should enter and exit major run areas at 90° angles
while adhering to bend radius specifications, where applicable.
This minimises potentially harmful field effects on the data
signal from other powered devices in the run area (such as
fluorescent lighting & air handlers). In addition, cable should
run parallel and perpendicular to corridors with a minimum of
corridor crossovers.
Cable run above a suspended ceiling should be supported by
either a cable tray, catenary or cable hangers. In addition,
cable should run above all ferrous framing such as the floor
joists or trusses for the next floor or roof above. Typically, all
cabling should be supported on a spacing of 1.2-1.5m. With
longer spans, the constant heating and cooling of the cable
causes it to expand and contract over time. This may actually
change the electrical characteristics of the conductors.

F

GROUNDING
Some cabling systems as well as active equipment require
proper grounding. Even if there is no immediate need for
grounding in the cabling system, it is good practice to design a
grounded cable infrastructure to support any devices or cable
that may require it in the future. Towards this end, a #6 AWG
ground wire should be run from each FD/IDF back to the
BD/MDF. This cable should connect to both frames, making
sure the connection is positive and not likely to corrode. The
BD/MDF must be connected to earth ground (the main
building power ground is a good choice).

All cable must be free of tension at both ends and over the
length of the run. In cases where a cable must bear some
stress, use Kellum grips to spread the strain over a longer
length of the cable.
In order for a cabling network to effectively support higher
data rates, it must be free of bridges, splices, and taps from
the user interface (wallplate or harmonica) back to the wiring
closet. Joining the two cables together creates a reflection
point in the communications channel. This reflection,
depending on severity, causes degradation in the signal quality
and as a result, diminishes the maximum distance of the
overall cable run.

Depending on where the cable is located, labels may be
affixed to the cables at specified intervals over the entire
length of the run. These labels should bear the cable
identifications as a descriptive numbering scheme and should
be at both ends of the cable run. This greatly increases the
effectiveness of future troubleshooting and reduces
maintenance of the network.
All powered devices or power sources emit a certain amount of
electromagnetic interference (EMI). To reduce or eliminate the
field effect of this EMI on data traffic on a given cable
channel, keep cable runs a minimum distance from these
sources. In addition, running through the centre of the building
minimises the external interference.

Cables that require service loops or additional length should be
coiled from 100-200% of their recommended minimum bend
radius. The coil is then wire tied & attached to a nearby
support.

When firestopping through a concrete barrier, it is general
practice to fill the opening with a fire resistant packing
material to within the manufacturer’s prescribed distance from
the edge of the opening. The firestop material is then used to
fill the remainder of the opening. Consult your local fire code
for the most in-depth information on this important subject.

Maximum tensions are rarely exceeded during hand installation
of cable, but care must be taken if any mechanical pulling
devices, such as winches, are used. Minimum bend radius
specifications may be easily violated if care is not taken when
the cable is routed through walls or around corners. Check all
corners to be sure that all stored coils have sufficient diameter.

Since there is no problem with electromagnetic interference in
FIBRE CABLE ROUTING
Optical fibre cables are easily run in much the same manner as fibre optic transmission, cable routing near power sources and
such are admissible and quite common. It is only necessary to
copper media with a few notable exceptions and additions.
be aware of high heat sources (steam pipes, etc.) as would be
the case with any cable.
There are specifications for the maximum tension and
FIRESTOPPING
minimum bend radius for each fibre optic cable. The cable
The final area of consideration during an installation and
manufacturer or supplier can provide these specifications for
possibly the most important in terms of safety is the use of
your particular cable. It is important when routing the cable to
adequate firestopping methods and materials to fill all
openings created in fire walls. The majority of deaths and rapid make sure that all installation personnel are aware of these
figures.
spread of fire in commercial buildings is often due to the
improper, or lack of, use of adequate firestopping.
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WALL LAYOUT OF BLOCK SYSTEM
When installing a wall mount a Category 6 or Enhacned
Category 5 PDS system, there are two basic configurations of
blocks and rings which are used : a 288 pair column and a
864 pair column (Category 6) or a 300 pair column and a
900 pair column (Enhanced Category 5). It needs to be noted
that although each system provides a different number of pairs
they are both designed to fit on the same footprint.

The 288/300 pair column is approximately 540mm high and
consists of 3 blocks (96/100 pair) with three sets of ring
runs and one drip tray. To lay out a wall mounted system we
simply specify the number of frames we need to provide
sufficient pairs or channels for the system.

In a large FD, one frame will usually be for horizontal
terminations and the other will usually be vertical trunk
terminations. When used in a BD or CD one frame will
usually be trunk termination from the FD’s and the other
sections will be for systems (voice switch, IBM 3270, etc.)
and local horizontal distributions.

The 864/900 pair column consists of nine 96/100 pair block
sections with nine sets of ring runs and one drip tray. To lay
out a wall mounted system we simply specify the number of
The 288/300 pair column will generally suffice for Floor
Distributor (FD) and small Building or Campus Distributors (BD frames needed to provide sufficient pairs or channels for the
or CD) applications while the 864/900 pair will be used for system.
larger BD’s or CD’s.

864/900 PAIR

Frame
Vertical
Management
288/300 PAIR

F
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American National Standards Institute (ANSI)
The principal standards development body in the USA. ANSI is a non profit, non
governmental body supported by over 1000 trade organisations, professional
societies and companies. It is the USA's member body to ISO.
Application
A system, the transmission method of which is supported by telecommunications
cabling.
Architecture
1. Overall building wiring.
2. Local Area Network topology (bus, ring, star, etc).
Asynchronous Transfer Mode (ATM)
ATM is a high speed, (155Mbps and over) cell relay, switching, and transport
technology for either local or wide area environments.
Australian Standard/New Zealand Standard (AS/NZS3080)
Integrated communications cabling systems for commercial premises.
Attenuation
Loss of signal strength as a function of distance. In optical fibre, it is the 'dimming' of
the light as it travels through the fibre expressed in decibels per unit metre or
kilometre.
Attachment Unit Interface (AUI)
Most commonly used with reference to the 15 pin D type connector and cables used
to connect single and multiple channel equipment to an Ethernet transceiver.
American Wire Gauge (AWG)
A standard for determining wire size. The gauge varies inversely with the actual wire
diameter.
Backbone
See Building Backbone Cable.
Backscattering
The portion of light in a fibre that is redirected so that it travels in the opposite
direction from the direction of intended transmission. (See Rayleigh Scattering).
Balun Balanced/Unbalanced.
An impedance matching device to connect balanced twisted pair cabling with
unbalanced coaxial cable.
Bandwidth
The data-carrying capacity of a transmission medium usually measured in hertz, which
equals cycles per second. (See Fibre Bandwidth).
Baseband
The frequency band occupied by a single or composite signal in its original or
unmodulated form. Most common LAN transmission. Ethernet, Token Ring, and
Arcnet use baseband transmission.
Bits per second (bps)
Often preceded by K (kilo/thousands) or M(mega/million).
Broadband
A transmission facility that has a bandwidth (capacity)capable of carrying numerous
voice, video, and data channels simultaneously. Each channel operates on a different
frequency. Cable TV is a broadband transmission.
Buffer
The plastic material that surrounds the core and cladding of an optical fibre strand.
This coating adds strength and flexibility to the fibre strand.
Building Backbone Cable
A cable that connects the Building Distributor or MDF to a Floor Distributor or IDF.
Building backbone cables may also interconnect Floor Distributors or IDF in the same
building.
Building Distributor
A distributor in which the building backbone cable(s) terminate(s) and at which
connections to the campus backbone cable(s) may be made. Also referred to as Main
Distribution Frame (MDF).
Building Entrance Facility
A facility that provides all necessary mechanical and electrical services, that complies
with all relevant regulations, for the entry of telecommunications cables into a
building. (May also be called Network Boundary).
Bus
A Local Area Network topology in which all workstations are connected to a single
cable. On a bus network, all workstations hear all transmissions on the cable. Each
workstation then selects those transmissions addressed to it based on address
information contained in the transmission.
Campus
A premises/site containing more than one building. e.g. school, university or hospital.
Campus Backbone Cable
A cable that connects the Campus Distributor to the Building Distributor(s) or (MDF).
Campus backbone cables may also connect Building Distributors directly.
Campus Distributor
The distributor from which the campus backbone cabling emanates.
Copper Distributed Data Interface (CDDI)
Another name for ANSI X3T9.5 Committee’s proposed 100 Mbps over UTP standard,
Twisted Pair Physical Media Dependent (TP-PMD). CDDI is a trademark of Crescendo
Communications/CISCO.

Channel
A physical or logical path for the transmission of information. Chromatic Dispersion
The broadening of light pulses caused by the differing propagation speeds of various
wavelengths that make up the pulse. (See Refractive Index).
Cladding
The transparent material, usually glass, that surrounds the core of the optical fibre.
Cladding glass has a lower refractive index than core glass.
Closet
See Floor Distributor.
CMP
Plenum rated communications cable. This is the highest safety rating for cable with
excellent flame retardancy and low smoke and toxin emission.
CMR
Riser rated communications cable. This is the next highest rating cable with excellent
flame retardancy, but no qualification on smoke or toxin emission.
CM/CMG
General Purpose communications cable. This is commonly used in buildings for
horizontal runs, usually in smaller bundles than CMR rated cables.
CMX
Communications Cable for Dwellings. This cable is restricted for use in dwellings or
other small applications where a very small number of communications cables are
used, typically in single cable runs.
Connector (fibre)
A device mounted on the end of a fibre for the purpose of mating the fibre to a
source, receiver, or other device, or to another fibre through a coupling sleeve.
Consolidation Point (CP)
A consolidation point (CP) is a piece of connecting hardware allowing interconnection
between the permanently installed horizontal cables extending from the floor
distributor (patch panel) and the movable horizontal cables extending to the
telecommunications outlets.
Core
The centre of an optical fibre. The core of communications grade fibre is made of
glass that has a higher refractive index than the surrounding cladding glass. (See
Cladding, Refractive Index)
Cross Connect
A facility enabling the termination of cable elements and their interconnection,
primarily by means of patch cords or jumpers.
Crosstalk
The unwanted introduction of signals from one channel to another.
Cross Wye
A cable used at the host system, or network interface equipment, that changes
pin/signal assignment in order to conform to a given wiring standard (USOC, AT&T
PDS, DEC MMJ, etc.).
Cut-Off Wavelength
The shortest wavelength at which a single mode fibre will transmit only one mode.
Data Circuit-terminating Equipment (DCE)
The designation given to equipment such as modems and multiplexers by the
Electronic Industry of America (EIA). Differs from Data Terminal Equipment (DTE) in
that it transmits data on pin 3 and receives data on pin 2.
Delay skew
The time difference between arrival of transmitted signals on the fastest and slowest
pairs over UTP cable.
Decibel (dB)
A logarithmic comparison of power levels, defined as ten times the base ten log of
the ratio of input power to output power. One tenth of a bel.
Dielectric
Nonconductive fibre optic cables may be constructed using all dielectric materials.
These cables are especially suitable for use in high EMI environments and areas of
high electrical potential.
Dispersion
The spreading, or broadening, of light pulses as they travel through the fibre.
Dispersion is proportional to length. (See Chromatic Dispersion)
Distributor
The term used for the functions of a collection of components (e.g. patch panels,
patch cords) used to interconnect cables.
Drop
Single channel attachment to the horizontal wiring grid (wallplate, coupling).
Drop Set
All parts needed to complete connection from the drop (wallplate, coupling) to the
terminal equipment. This typically includes a modular patch cord and interface
adapter.
Drop Side
Defines all cabling and connectors from the terminal equipment to the patch panel or
punch down block designated for terminal equipment at the distribution frame.
Data Terminal Equipment (DTE)
The RS232-C standard referring to equipment that transmits data on pin 2 and
receives data on pin 3. This standard typically applies to terminals, PCs, & printers.
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Dtype
The standard connector used for RS232-C, RS423, and RS422 communication. It is
most commonly used in 9, 15, and 25 pin configurations.
Duplex
Fibre cable of dual/twin assembly for example, figure eight.
Duplex (half)
A two way means of transmission, but data can only travel in one direction at a time.
Duplex (full)
A means of allowing bi-directional, simultaneous transmission along a channel.
Electronics Industries Association (EIA)
Industry association in the United States.
Electronic Industries Association/Telecommunications Industry
Association (EIA/TIA568-B)
The current commercial building wiring standard for voice and data communications
developed in 1989 by the EIA.
Electro Magnetic Interference (EMI)
Energy generated by outside sources, such as lighting systems and electric motors,
which is received by copper data/voice cable and interferes with transmission.
Equipment Room
A room dedicated for housing distributors and application specific equipment.
Feeder Cable
25-Pair cable run from the equipment location to the distribution frame. Equipment
end is typically wired with a female 50 position connector and the distribution frame
end is wired with a male 50 position plug.
Ferrule
The alignment sleeve portion of an optical connector.
Fibre Bandwidth
Simply, the lowest frequency at which the fibre loss does not increase beyond 3 dB
compared to the zero frequency output. Specifically, the lowest frequency at which
the magnitude of the fibre transfer function decreases to a specified fraction of the
zero frequency value. The fibre bandwidth is expressed as a function of distance,
typically in MHz-km. It is a measure of the information carrying capacity of the fibre.
Fibre Distributed Data Interface (FDDI)
A standard for a 100 mega-bit-per-second local area network. Floor Distributor (FD)
Fire Retardant (FRD)
A rating used for cable with Teflon or equivalent jacket and insulation. Use this cable
when local fire codes call for low flame and low smoke, or when cable is run through
a forced air plenum.
Foil Shielded Twisted Pair (FTP)
Refer to Screened Twisted Pair (ScTP) Cable.
Floor Distributor (FD)
The distributor used to connect between the horizontal cable and other cabling
subsystem or equipment. Also referred to as Intermediate Distribution Frame (IDF).
Gigabit Ethernet
Gigabit Ethernet provides the capacity for server interconnection, campus backbone
architecture and the next generation of super user workstations with a seamless
upgrade path from existing Ethernet implementations.
Graded Index Fibre
A fibre in which the core has a refractive index that decreases as a function of the
radial distance from the centre of the core. Graded indexing is used in multimode
fibres to minimise the effects of modal dispersion. (See Modal Dispersion, Refractive
Index)
Harmonica
A device that is attached to the end of a connectorised feeder cable that converts the
25 pair into individual 4, 6, or 8 wire modular channels.
Home Run
See Horizontal.
Horizontal
Portion of the system cabling that connects the Floor Distributor to the
telecommunications outlet.
Insulation Displacement Contact (IDC)
A type of wire terminating connection in which the insulating jacket is cut by the
connector when the wire is inserted.
Intermediate Distribution Frame (IDF)
See Floor Distributor
Institute of Electrical and Electronic Engineers (IEEE)
An international professional society that issues its own standards and is a member of
ANSI and ISO.
- IEEE 802.3 Is a physical layer standard for 10 BASE-T, 100 BASE-T and Gigabit
Ethernet.
- IEEE 802.5 Is a physical layer standard for Token Ring.
- IEEE 802.12 Is a physical layer standard for 100 Base-VG.
Insertion Loss
The amount of the signal that is lost (attenuation) as the signal passes through a
connection or interface.
Integrated Services Digital Network (ISDN)
A CCITT standard providing switched end to end simultaneous handling of
digitised voice and data traffic.
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International Standards Organisation (ISO)
This is an international standards organisation comprised of standard bodies from
many countries. It is concerned with a wide range of standards, each of which is
controlled by a separate technical committee. The technical committee that is responsible for producing standards for the computer industry is Technical Committee 9.
IS0 IEC 11801:2002
The current international standard for commercial building wiring for voice and data
communication.
Jacket
The outside covering of a cable. Not part of the fibre or the fibre buffer.
Jitter
The time-varying difference between the phase of a recovered clock and the phase of
the source clock.
- Accumulated Jitter The total growth in phase difference as a signal passes
through many circuits, for example, the total jitter in an entire token ring.
- Correlated Jitter The phase differential that is directly related to the different
frequencies in the data pattern. This appears as a 'bit spread' and can cause
overlapping of neighbouring pulses, resulting in intersymbol interference.
- Transferred Jitter The phase variance which is propagated through a circuit as
compared with an arbitrary base or originating signal.
- Uncorrelated Jitter The portion of the phase differential that is independent of
the data pattern, generally caused by EMI or channel-generated noise.
Jumper
A cable or cable element without connectors used to make a semi-permanent
connection on a cross connect.
Kevlar
An aramid fibre used to provide crush resistance and pulling strength in a fibre cable.
Kevlar is a trademark of the Du Pont Company.
Local Area Network (LAN)
A data communications network spanning a limited area. It provides communication
between three or more computers and peripherals, in most cases using a high speed
media as its backbone.
Light Emitting Diode (LED)
A semi-conductor device that emits light when a potential is applied to it. Used in data
transmission on optical networks over multimode fibre.
Loose Tube
A protective tube surrounding one or more fibres, usually in cables designed for use in
outside plant applications. Sometimes called loose buffers.
LSZH
Low Smoke Zero Halogen. Fire retardant and low smoke emission cable jacket.
Margin
The allowance for additional attenuation in a system design above what is necessary
for system operation. Margin gives room for additional splices in the event of a cable
break and allowance for the degradation of the transmitter with age, and so on.
Multi Station Access Unit (MAU)
A wiring concentrator used to form a star-wired ring configuration.
Megabits per second (Mbps or Mb/s)
Rate of data transmission.
Main Distribution Frame (MDF)
See Building Distributor.
Mechanical Splice
One of several available devices for splicing fibres in lieu of fusion splicing. Not to be
confused with connectors. (Connectors are primarily designed for indoor use in
applications where easy re-connection is required. Mechanical splices are primarily
designed for any environment where a permanent, low loss joint is required).
Microbending
Bends in the fibre, usually of a radius less than 1mm, that cause a localised increase
in the loss of the fibre due to the leaking of light through the core-cladding interface.
Mode
Specifically, an electromagnetic field distribution that satisfies theoretical requirements
for propagation in a waveguide or oscillation in a cavity. Modes exist in fibres and
lasers. Very simply, they may be thought of as 'paths' in which the light rays
travel.(Note: Modes are not to be confused with channels.).
MT-RJ®
A registered trademark of Amp technologies for their small form factor fibre optic
connector.
Multimode
A device that emits, or a fibre that carries, multiple modes of light.
MUTO
Multi User Telecommunications Outlet
Nanometer (nm)
A unit of measure equal to 10-9 (one billionth) metre. Used to measure the
wavelength of light.
Near End Crosstalk (NEXT)
Signal distortion as a result of signal coupling from one pair to another at various
frequencies, measured in dB.

Network Interface
The physical point where the building or equipment wiring interconnects with the
Local Exchange Carriers.
Numerical Aperture (NA)
Simply, a non-dimensional number that indicates the ability of a fibre or other device
to receive light input. Specifically, the sine of the half angle of the acceptance or
radiance cone of an optical fibre, multiplied by the refractive index of the material in
contact with the fibre face.
Octopus
A device that is attached to the end of a connectorised feeder cable that converts the
25-pair to individual 2-, 4-, 6-, and 8- wire channels.
Optical Time Domain Reflectometer (OTDR)
An instrument that allows the characterisation of a fibre by the analysis of
backscattered light. The OTDR is one of the most useful diagnostic tools in the fibre
trade. (See Rayleigh Scattering).
Open Systems Interconnect (OSI)
This is an impartial approach to computer communications, intended to ensure data
communications devices can work together regardless of their manufacturer.
Patch Cord
Patch Cord Flexible cable unit or element with connector(s) used to establish connections on a patch panel.
PC
PC In fibre connectors, an acronym for 'Physically Contacting'. PC type connectors are
designed to bring two mated fibres into actual contact in an effort to minimise loss
and reflections.
PDS
Premise Distribution System.
Physical Layer
Level 0 (the lowest layer) in the OSI architecture. Concerns itself with the voltage
levels, cabling, speed, and signalling used between equipment.
Polarisation
The modular connector mechanical form factor.
Power Sum (PS) NEXT
CrossTalk Cumulative signal distortion as a result of signal coupling into one pair by all
other parts energised in a cable sheath, measured at various frequencies in dB.
Premise Wiring
The technology of wiring buildings and property for data, telephone, video, and other
electrical/electronic functions.
Pulse Dispersion
The spreading of light pulses as they travel in an optical fibre.(See Chromatic
Dispersion).
Public Network Interface
A point of demarcation between public and private network. In many cases the public
network interface is the point of interconnection between the network provider’s
facilities and the customer premises cabling.
Polyvinyl Chloride (PVC)
The material most commonly used for the insulation and jacketing of cable.
Radio Frequency Interference (RFI)
Degradation of the reception of a wanted signal caused by radio frequency
disturbance.
Rayleigh Scattering
Light scattering in the fibre caused by refractive index fluctuations in the glass.
Rayleigh scattering is a major contributor to the overall attenuation in the fibre.
Refractive Index (IR)
Index of Refraction. The relative 'density' of a transmissive material as a comparison
of the speed of light in the material in question to the speed of light in free space.
Registered Jack (RJ)
Acronym describing Modular Jacks in 4(RJ11), 6(RJ12) and 8(RJ45) wire versions.
Ring
1. A Local Area Network topology in which data is sent from workstations via a
loop or ring.
2. One conductor of a pair (vs. tip).
SC
A type of optical fibre connector. The SC utilises the same 2.5 mm ferrule as the ST,
held in a housing that allows for 'push-pull' insertion and removal of the connector
from the adapter. Rapidly becoming the connector of choice for data networks.
Screened Twisted Pair (ScTP)
Cable Typically four individual twisted pairs, electrically the same as UTP, that has an
overall metallic screen surrounding the four pairs.
Shielded Cables
An assembly of two or more balanced twisted pair cable elements wrapped by an
overall screen or shield contained within a common sheath.
Short Link Resonance Effect
An effect caused by interface reflections on short links causing the NEXT to appear to
fail when subjected to Level 2 testing.
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SMA
A type of fibre optic connector, used extensively in telephone installations before the
introduction of the ST-type connector. Originally an acronym for 'Sub-Miniature
Assembly.'
Splice
A permanent joint, joining two optical fibres.
ST®
A registered trademark of Lucent for their fibre optic connector. Originally, an acronym
for Straight Tip.
Star
A Local Area Network topology in which all workstations are wired directly to a
central workstation or hub that establishes, maintains, and breaks connection to the
workstations.
Sub Distribution Frame (SDF)
See Floor Distributor.
System Connect
The method by which connection is physically made to the host computer or Local
Area Network.
System Side
Defines all cabling and connectors from the host computer or Local Area Network to
the cross connect field at the Distribution Frame.
Telecommunications Outlet
A fixed connecting device where the horizontal cable terminates. The
telecommunications outlet provides the interface to the work cabling.
10 BASE-T
10 Mbps 802.3/Ethernet over standard unshielded twisted pair cable specification.
10 BASE-T supports network configurations using the CSMA/CD access method over
a twisted pair transmission system up to 100 metres in length without the use of a
repeater.
100 BASE-T 4
100 Base-T 4 Ethernet is also known as Fast Ethernet, which transmits data at 100
Mbps. It is the next step up from 10 Base-T in the Ethernet hierarchy as defined by
IEEE 802.3. Unlike 100 Base-TX which transmits signals over 2 pairs, this application
transmits over all 4 pairs of the cabling.
1000 BASE-T
1000 Base-T Ethernet is also known as Gigabit Ethernet, which transmits data at
1000 Mbps, or 1 Gbps. It is the next step up from 100 Base-T in the Ethernet
hierarchy as defined by IEEE 802.3. 1000 Base-T transmits signals over all 4 pairs of
the cabling.
Tight Buffer
A buffer, or coating, that is extruded directly over the primary fibre coating. Tight
buffers are common in fibre jumpers and patch cords.
Twisted Pair Physical Media Dependent (TP-PMD)
ANSI X3T9.5 Committee’s proposed 100 Mbps over UTP standard. Also referred
to as CDDI.
Topology
The architecture of a network, or the way circuits are connected to link the network
nodes together.
Transceiver
A device used in contention networks for sending data over the network and
receiving data from the network.
Transition Point
A location in the horizontal cabling where a change of cable form takes place.
Trunk Cable
Trunk Cable typically refers to a copper twisted pair backbone or vertical riser cable
consisting of multiple groups of 25 pairs.
Uniform Service Ordering Code (USOC)
A term originally used by the telephone company to specify installation of a
standard modular jack. More recently refers to a modular standard (tip/ring
sequence).
Unshielded Twisted Pair (UTP)
Twisted pair cable without either individual or over all shielding.
Vertical
See Building/Campus Backbone.
Wavelength (l)
The distance an electromagnetic wave travels during the time it takes to oscillate
through one complete cycle. The wavelengths of light used in fibre communications
are usually measured in nanometers (nm). The common wavelengths or 'windows' are 850 nm, 1300 nm, and 1550 nm.
Wavelength Division Multiplexing (WDM)
The multiplexing of signals by transmitting them at different wavelengths along the
same fibre.
Work Area Cable
A cable connecting the telecommunications outlet to the terminal equipment. (Fly
Lead).
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