Design and Implementation Guide for )
Using Integrated Motion on EtherNet/IP <2 Allen-Bradley

Overview

The benefits of networked machines and equipment, lines, and factories are well-known, however the nature of networking
has led to some complex scenarios.

Motion control brings a need for real-time synchronization to the network, but you may not always need a managed switch
with Quality of Service (QoS) and CIP Sync on each machine. When linking multiple automation cells or machines together,
however, a managed switch with QoS and CIP Sync must be used.

This guide is intended to help balance the needs of the application with the various network components.*

Guidelines

How can real-time applications be accomplished over a How is motion control accomplished over standard EtherNet/IP?

non-deterministic network like EtherNet/IP? « The clocks in the servo drives are coordinated to the master

« Each time-sensitive device has its own internal clock, clock using CIP Sync
accurate to the nanosecond level « A packet of information is sent out to each drive in advance
+ These clocks are synchronized and tuned to a master of when it is needed, so the drive can receive it and execute
clock over the network once per second it when required
« This update mechanism is known as CIP Sync and is part - Think of these packets as “meeting invitations” with a
of the IEEE 1588-2008 standard for time synchronization location and a time, representing the key position and
« CIP Sync is designed to account for real-time latencies in timestamp coordinates for the axis
the network and to allow the devices to ride through - This information may be received by the drives at random
master clock changes times due to network loading, but because they are sent

in advance, the axes still arrive in their coordinated
positions at the precise time
- The drive further interpolates its position between these
points to ensure smoothness

* A more detailed guideline can be found in chapters 8 and 9 of the Converged Plantwide EtherNet/IP (CPWE) Design and Implementation Guide:
http://literature.rockwellautomation.com/idc/groups/literature/documents/td/enet-td001_-en-p.pdf
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Guidelines (contd.)

What could cause these time-sensitive devices to get out of sync and
effect motion accuracy?

« Any traffic that interrupts the CIP Sync messages from being delivered
accurately, including:

- Unexpected network traffic without proper prioritization
- Broadcast traffic without proper prioritization

- Loops created using unmanaged switches
(which could fault the system and stop production)
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How can these disturbances be minimized and any risks mitigated?

« Use managed switches with QoS and CIP Sync where economically feasible

 Connect the time-sensitive devices that include embedded switches directly
to the controller

« Protect any unmanaged switches used in manufacturing cells with
managed switches where they tie into the greater network
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Design Guidelines

General guidelines for devices that include an

embedded EtherNet/IP switch:

« Connect these devices directly to the controller
without an interposing switch when possible

« Place any switches that do not include CIP Sync at
the end of the line of embedded switch products

« Use a switch that includes CIP Sync if connected
between the controller and time-sensitive devices
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machine - and even troubleshooting. cabling and wiring, motion control, and other devices.

DMAT provides tools to assist with all facets of your design l



http://www.rockwellautomation.com/rockwellautomation/products-technologies/integrated-architecture/tools/overview.page#/tab5
http://www.rockwellautomation.com/rockwellautomation/e-tools/product-selection-toolbox.page?#/tab1
http://www.rockwellautomation.com/rockwellautomation/e-tools/product-selection-toolbox.page?#/tab1
http://www.rockwellautomation.com/rockwellautomation/products-technologies/integrated-architecture/tools/overview.page#/tab5

Local Distributor
Visit our website to find your local Distributor.
www.rockwellautomation.com/distributor /

Products & Technologies

Our broad range of quality products and technologies are designed to improve your productivity
and flexibility, while enabling you to select the right product for your application.
http://www.rockwellautomation.com/products

The Connected Enterprise

Learn more about the Connected Enterprise transforms real-time data, from intelligent assets
and multi-disciplined control from a plant, or a remote site into actionable information.
www.rockwellautomation.com/go/lit/ce

Product Selection Toolbox

Our powerful range of product selection and system configuration tools assist you in choosing
and applying our products.

www.rockwellautomation.com/en/e-tools

Rockwell Automation, Inc. (NYSE:ROK), the world’s largest company dedicated to industrial automation, makes its customers more productive and the world
more sustainable. Throughout the world, our flagship Allen-Bradley® and Rockwell Software® product brands are recognized for innovation and excellence.
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