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Important User Information

Solid state equipment has operational characteristics differing from those of electromechanical equipment. Safety Guidelines
for the Application, Installation and Maintenance of Solid State Controls (publication SGI-1.1 available from your local Rockwell
Automation sales office or online at http://www.rockwellautomation.com/literature/) describes some important differences
between solid state equipment and hard-wired electromechanical devices. Because of this difference, and also because of the
wide variety of uses for solid state equipment, all persons responsible for applying this equipment must satisfy themselves that
each intended application of this equipment is acceptable.

In no event will Rockwell Automation, Inc. be responsible or liable for indirect or consequential damages resulting from the use
or application of this equipment.

The examples and diagrams in this manual are included solely for illustrative purposes. Because of the many variables and
requirements associated with any particular installation, Rockwell Automation, Inc. cannot assume responsibility or liability for
actual use based on the examples and diagrams.

No patent liahility is assumed by Rockwell Automation, Inc. with respect to use of information, circuits, equipment, or software
described in this manual.

Reproduction of the contents of this manual, in whole or in part, without written permission of Rockwell Automation, Inc., is
prohibited.

Throughout this manual, when necessary, we use notes to make you aware of safety considerations.

Identifies information about practices or circumstances that can cause an explosion in a hazardous environment,
which may lead to personal injury or death, property damage, or economic loss.

IMPORTANT Identifies information that is critical for successful application and understanding of the product.

ATTENTION
Identifies information about practices or circumstances that can lead to personal injury or death, property damage,
or economic loss. Attentions help you identify a hazard, avoid a hazard, and recognize the consequence.

SHOCK HAZARD
Labels may be on or inside the equipment, for example, a drive or motor, to alert people that dangerous voltage may
be present.

BURN HAZARD
Labels may be on or inside the equipment, for example, a drive or motor, to alert people that surfaces may reach

dangerous temperatures.
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Allen-Bradley, Rockwell Automation, Rockwell Softwate, RSLinx, Logix5000, RSLogix5000, RSNetWorx for ControlNet, and TechConnect are trademarks of Rockwell Automation, Inc.

‘Trademarks not belonging to Rockwell Automation are property of their respective companies.


http://literature.rockwellautomation.com/idc/groups/literature/documents/in/sgi-in001_-en-p.pdf
http://www.rockwellautomation.com/literature/
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This manual describes the required components of a ControlNet coax media
system. The information is useful in determining your system and for installing

the required components.

You must have an understanding of the fundamentals of electronics and
electrical codes to use the procedures in this document. If you need additional
information, refer to the related documentation listed below.

These documents provide additional information related to products

and documentation.

Resource

Description

Industrial Automation Wiring and
Grounding Guidelines, publication 1770-4.1

General guidelines for wiring an
Allen-Bradley automation system.

ControlNet Media System Components List,
publication AG-PA002

Category numbers and specifications for the
components that comprise the ControlNet
media system.

ControlLogix System User Manual,
publication 1756-UM001

Detailed description of how to use your
ControlLogix operating system.

ControlNet Modular Repeater Adapter
Installation Instructions,
publication 1786-IN013

Instructions for installing a
repeater adapter.

ControlNet Modules in Logix5000 Control
Systems User Manual,
publication CNET-UMO0O1

Describes how your Logix5000 controller
communicates with different devices on the
ControlNet network.

ControlNet IP67 Tap and Cable Assembly
Kit Installation Instructions,
publication 1786-IN017

Installation instructions for a tap with an
IP67 rating.

ControlNet Fiber Media Planning and
Installation Guide,
publication CNET-IN0Q1

Describes the media that comprises a fiber
cable system.

If you need more information on these products, contact your local Rockwell
Automation distributor or sales office. The documentation is available at

http://www.rockwellautomation.com/literature/.


http://literature.rockwellautomation.com/idc/groups/literature/documents/um/1756-um001_-en-p.pdf
http://literature.rockwellautomation.com/idc/groups/literature/documents/in/1786-in013_-en-p.pdf
http://literature.rockwellautomation.com/idc/groups/literature/documents/pa/ag-pa002_-en-p.pdf
http://literature.rockwellautomation.com/idc/groups/literature/documents/in/1770-in041_-en-p.pdf
http://literature.rockwellautomation.com/idc/groups/literature/documents/um/cnet-um001_-en-p.pdf
http://literature.rockwellautomation.com/idc/groups/literature/documents/in/1786-in017_-en-p.pdf
http://literature.rockwellautomation.com/idc/groups/literature/documents/in/cnet-in001_-en-p.pdf
http://www.rockwellautomation.com/literature/
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Chapter 1

ControlNet Cable System Overview

Introduction The ControlNet cable system gives you the flexibility to design a
communication network for your particular application. This chapter provides
an overview of the parts comprising the network so you have a better
understanding of how to configure your application. We strongly recommend
that you spend sufficient time on planning your network installation
requirements before assembling any of the hardware.

The table lists the essential components for a ControlNet coax cable system.

Topic Page

Basic Cable Terminology 10

Elements Comprising the Coax Media System 1
Node 1
Tap 11
Trunk Cable and Connectors 12
Segment 13
Repeater 14
Link 15
Bridge 15

The illustration provides an overview of NetLinx architecture, including the
ControlNet network, that operates in conjunction with international

standards.
To Generic Cabling
System According to < A0 [ [ EtherNet/IP [ [ [
ISO/IEC 24702 Linkin Linkin
HMI 1/0 PLC Devicg devicéJ

ControlNet

l L l

Coupling/ Linking
Potentially Explosive Area Adaptor HMI /0 PLC Device

Coupling/ | Solation
Adaptor Barrier

ControlNet IS DeviceNet
l l l l l l
HMI 1/0 PLC HMI 1/0 PLC
Components Must Be IS-rated 45097
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Chapter 1

ControlNet Cable System Qverview

| Basic Cable Terminology

The table defines some of the basic ControlNet network terminology.

j ltem Term Description Item Term Description
Trunk line | The trunk cable is the bus or central part Repeater A two-port component that connects
— of a cable system, with a trunk-cable III segments together and boosts the signal
section being a length of cable between passing from one segment to the other.
any two taps. Each node is connected to
the trunk cable with a tap.
Bridge A device that provides a communication Terminating | A 75 Qresistor mounted in a BNC plug to
connection between networks. resistor absorb electrical energy of the signal at
the end of the cable to prevent reflections.
Each end of a segment must be
terminated.
Node or | Any physical device connecting to the Passive tap | The connection between any device and
device ControlNet cable system that requires a with drop | the cable system. The length of the drop
network address to function on the I—T,—l cable cable is 1 m (3.28 ft).
network.

The illustrations throughout this section show how each of the components
identified in the above table forms an efficient, deterministic, and repeatable

communication network.

ControlNet Coax Media Cable System

Link

Trunk Cable with
BNC/TNC Connectors

e [7UNK LiNE
Drop Line

10

Network

44984
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ControlNet Cable System Overview  Chapter 1

Elements cOmprising the The ControlNet coax media system consists of components, such as the trunk,
c 0ax M e dl a sy stem drop cables, taps, cable connectors, terminating resistors, nodes, and repeaters

to create segments, links, and bridges for network communication.

For information on purchasing components, see the ControlNet Media
System Component List, publication AG-PA002.

Node

Nodes are the physical devices that require an address to function on the
ControlNet network. You can use ControlNet media system components,
such as repeaters, to extend your network for a maximum of 99 nodes on a

ControlNet network.
(7] T = TR

TR

am— TTUNk Line
Drop Line

44985

Tap

A tap connects each node via a drop cable on a network to the coax media
system. The taps are fixed at 1 meter in length, so each device is within
1 meter (3.28 ft) of the trunk cable.

{1} T
Drop Cable

TR TR

e—— [1UNk Line
44986

Spare taps can be installed to add future devices. You must put a

tap dummy load (catalog number 1786-TCAP) on each spare tap to prevent

noise in the system.

Publication CNET-INO02B-EN-P - June 2010 1"
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Chapter 1 ControlNet Cable System Overview

Taps are available with the following connector configurations.

e T or Y placement of BNC connectors (IP20)

T-tap W Y-tap

e T placement of TNC connector (IP67)

e Straight or right-angle connector on the drop cable

Straightﬁ
nght—angle

Trunk Cable and Connectors

The trunk cable (catalog number 1786-RG0) is a low-loss, RG-6 quad-shield
coaxial cable. It’s the bus or central part of the coax media system. The trunk
cable is composed of multiple sections of cable.

You can use several types of special-use cables, such as flexible (1786-RGOF),
direct burial, or plenum rated, that are available from third-party vendors.
Choose the cable type based on the application and or environment where
your system is being installed.

A cable connector (catalog number 1786-BNC) attaches coax trunk-cable
sections to a tap’s BNC connector. Standard BNC connectors twist and lock
onto the cable. However, these connectors are not designed for rugged
conditions, such as vibration, water, and so forth. Use IP67 media connectors
(catalog number 1786-TNC) that have screw threads for harsh
environmental conditions.

Terminating Tap Tap Tap Terminating
Resistor Trunk-cable Section Trunk-cable Section Resistor

44988
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ControlNet Cable System Overview  Chapter 1

Trunk Line Terminating Resistors

A 75 Q terminating resistor must be installed on the tap at each end of a
trunk-cable section. Terminating resistors absotb the electrical energy of the
signal at the ends of the cable to prevent reflections, which interfere with
signals that are being sent.

Two types of terminating resistors are available depending on the connectors
and taps that are being used on a trunk line. There is a BNC terminating
resistor (catalog number 1786-XT) and a TNC terminating resistor

(catalog number 1786-TNCLXT4).

mi; D

1786-TNCLXT4

Segment

A segment is a collection of coax trunk cable sections and taps, bounded by
terminating resistors at each end of the segment. The total allowable length of
a segment depends upon the number of devices attached to the segment via
the taps.

You cannot have more than 48 active devices and taps on a single coax
segment. A repeater (see page 14) lets you extend the allowable cable distance
for additional nodes (maximum of 99 on a ControlNet network).

Segment

e I1uNk Line
Drop Line

44987
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Chapter 1 ControlNet Cable System Overview

Repeater

When you insert a repeater into the cable system, a new segment is created.
The same restrictions on the number of taps and cable length apply to this new
segment, as explained on page 13.

Segment A Segment B

/—/H

TR TR T T

(1)
=

TR T T

*]
]

TR

Trunk Line
Drop Line

44989

IMPORTANT A repeater counts as a device on a segment but does not
require a node address. Therefore, repeaters do not count
against the 99 available node addresses on a ControlNet
network.

ControlNet repeaters are connected to a tepeater adapter

(catalog number 1786-RPA) that provides current to the repeaters, connects to
the coax media, and repeats signals from the coax media to the repeater
modules. You can attach up to four repeater modules to one repeater adapter.

There are two channels on each repeater module. Media modules can be mixed
on a single starter module to create mixed media repeaters, that is, coax and

fiber. Because you cannot attach nodes directly to fiber cables, fiber repeaters
are used to link coax segments.

See Determine Repeater Requirements on page 25 for more information.

14 Publication CNET-INO02B-EN-P - June 2010



ControlNet Cable System Overview  Chapter 1

Link

A link is a collection of one or more segments connected together by

repeaters.

Fach node in a link must have a unique address, ranging from 1...99, to
function on the network.

Link

Segment A Segment B

TR

TR

TR

em— 11UNk Line

—[7UNK Ling
— Drop Line

44930

Bridge

A bridge is a device that acts as a communication connection between
networks. Multiport bridges selectively forward packets of network
information from one linked segment to another segment. 1/0 cannot be
controlled across a bridge, only unscheduled messaging is possible.

Link

Drop Line

TR T T T T TR

44991

Publication CNET-INO02B-EN-P - June 2010

15



Chapter 1 ControlNet Cable System Overview

Notes:
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Introduction
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Plan a ControlNet Coax Media System

The information in this chapter will help you determine your network
requirements. Along with this data, consult engineering drawings of your
facility for specific information concerning the best location for installing
your network.

For example, dusty indoor or harsh outdoor conditions will determine whether
you need IP20 or IP67 components. IP means Ingress Protection, a rating
based on IEC 60529 standard to determine the strength of an enclosure for
electrical equipment. Rugged IP67 equipment is typically priced higher, so you
must plan accordingly to stay within budget.

See page 34 for more information.

IMPORTANT The ControlNet cable s_ystem is a ground-isolated coaX|a_|
network. Proper selection of cable, connectors, accessories,

and installation techniques is necessary to make sure it is not
accidentally grounded.

The table outlines what you should consider when designing your system.

Topic Page
Determine the Number of Taps You Need 18
Choose the Connection for Programming Devices 20
Choose the Cable Type 22
Determine Trunk Cable Section Lengths 22
Decide the Number of Terminating Resistors 25
Determine Repeater Requirements 25
Determine Propagation Delay 30
Choose Connectars 31
Decide Whether to Use Redundant Media 31
Decide Whether You Need IP67 Media 34
Follow Application and Installation Guidelines 35
Plan the Tap Connections 38
Review the Plan, Order Components 40

17



Chapter2  Plan a ControlNet Coax Media System

Determine the Number of
Taps You Need

The number of taps you need depends on the number of nodes you want to
connect to the network. You need a tap for each node and repeater on
a segment.

If you plan to add nodes at a later date, you should order and install the cable
and taps for these additional nodes when you install the initial network. An
additional tap may be installed on a segment for maintenance purposes. The
maintenance tap may be un-terminated; all other taps must either be
connected to a node or to a tap dummy load (catalog number 1786-TCAP).
All taps installed in a segment must not exceed the maximum allowable
segment length for the number of installed taps as detailed on page 23.

IMPORTANT A disconnecte_d drop cable can cause noise on the network.
Because of this, a 1786-TCAP is recommended at all

unconnected drop cables. The tap dummy load matches the
impedance of an operating device to limit noise entering the
system through an unconnected tap. This component is
different from a trunk cable terminating resistor.

In addition, a disconnected trunk terminating resistor can have
unpredictable effects to the network, including the inability to
communicate due to reflections. Each segment must be
terminated with a 1786-XT unit at each end of the segment.

TIP You may want to use a BNC bullet connector in place of a tap if
you plan to install additional nodes in the future.

The bend radius is 1.5 in. for all fixed-tap drop cables.

The illustration below shows available tap kits. The IP67 T-tap includes a drop
cable that is removable from the tap body.

Available Tap Kits

Straight T-tap Straight Y-tap Right-angle T- tap Right-angle Y-tap IP67 T-tap

18
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