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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 liability 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.

Allen-Bradley, Rockwell Software, Rockwell Automation, FactoryTalk AssetCentre, FactoryTalk View, RSLogix 5000, ControlLogix, RSNetWorx, ControlNet, and TechConnect are trademarks of Rockwell Automation, Inc.

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

WARNING: 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.

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.

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

http://literature.rockwellautomation.com/idc/groups/literature/documents/in/sgi-in001_-en-p.pdf
http://www.rockwellautomation.com/literature/
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Preface

Introduction This user manual describes the installation and operation of the 1788-EN2FFR 
and 1788-CN2FFR linking devices.

About the Linking Device

The 1788-EN2FFR linking device provides a gateway between EtherNet/IP and 
a single segment FOUNDATION Fieldbus H1 layer.

The 1788-CN2FFR linking device provides a gateway between ControlNet and 
FOUNDATION fieldbus (FF).

Hereafter, both modules are referred to as the linking device.

The linking device can support 16 field devices and is configurable through 
RSLogix™ 5000 by a dedicated add-on-profile (AOP). Multiple levels of media 
redundancy are supported, including ring, split, and redundant trunk, plus 
options for H1 media, redundant linking devices, redundant controllers, and 
ControlNet.

The linking device has full FOUNDATION fieldbus host capability, including 
link active scheduler (LAS) capability.

Network Diagrams 1788-EN2FFR EtherNet/IP Network

The diagram below is an example of an EtherNet/IP network.
Rockwell Automation Publication 1788-UM057A-EN-P - June 2012 7



Preface
1788-CN2FFR ControlNet Network

The diagram below is an example of a ControlNet network.

Features The AOP provides an intuitive graphical interface for configuring devices. A 
predefined data structure for each field device provides eight input process 
variables (PVs), eight output PVs, and eight PVs for inter-device communication 
for full distributed control.

The linking device uses four controller connections. The data for the 16 field 
devices is distributed over the four CIP connections. Connection A has the data 
for the linking device as well as four field devices. Connection B, C, and D have 
the data of four field devices each. The minimum requested packet interval (RPI) 
is 100 ms, and the maximum is 3000 ms.

The HSProcessUtility is used to manage and register the field device description 
(DD) files. The utility is launched from the AOP in RSLogix 5000, or directly in 
Microsoft Windows.

Field Device Tool/Device Type Manager (FDT/DTM) technology is supported, 
allowing access to field device configuration and diagnostics via FDT Frames 
such as FactoryTalk® AssetCentre. In addition, the Rockwell Automation FDT 
ThinFrame (read only) can be launched from a FactoryTalk View or via the AOP 
providing access to each field devices status and extended diagnostics.
8 Rockwell Automation Publication 1788-UM057A-EN-P - June 2012



Preface
Built-in power conditioners and protection are provided, helping to minimize 
installation space requirements. The H1 segment is divided between two physical 
ports (A and B) with individual protection and a supply of 500 mA per port. See 
H1 Network Connections on page 12.

The basic diagnostics of the linking device, as well as the field devices, is found in 
the input assemblies. The advanced configuration is found only through the 
AOP.

To assist with troubleshooting a 128 x 128 pixel display provides access to the 
status of the linking device including network voltages and currents, internal 
temperature, and communication quality to each field device.

A built-in Web server also provides remote access to network and field device 
data.

General Precautions Read and understand all precautions before using the linking device.

ATTENTION: Environment and Enclosure
This equipment is intended for use in a Pollution Degree 2 industrial environment, 
in overvoltage Category II applications (as defined in IEC 60664-1), at altitudes up 
to 2000 m (6562 ft) without derating.

This equipment is considered Group 1, Class A industrial equipment according to 
IEC/CISPR 11. Without appropriate precautions, there may be difficulties with 
electromagnetic compatibility in residential and other environments due to 
conducted and radiated disturbances.

This equipment is supplied as open-type equipment. It must be mounted within an 
enclosure that is suitably designed for those specific environmental conditions that 
will be present and appropriately designed to prevent personal injury resulting 
from accessibility to live parts. The enclosure must have suitable flame-retardant 
properties to prevent or minimize the spread of flame, complying with a flame 
spread rating of 5VA or be approved for the application if nonmetallic. The interior 
of the enclosure must be accessible only by the use of a tool. Subsequent sections 
of this publication may contain additional information regarding specific enclosure 
type ratings that are required to comply with certain product safety certifications.

In addition to this publication, see the following: 
• Industrial Automation Wiring and Grounding Guidelines, publication 1770-4.1, 

for additional installation requirements.
• NEMA Standard 250 and IEC 60529, as applicable, for explanations of the 

degrees of protection provided by enclosures.
Rockwell Automation Publication 1788-UM057A-EN-P - June 2012 9
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Preface
Additional Resources These documents contain additional information concerning related products 
from Rockwell Automation.

You can view or download publications at
http:/www.rockwellautomation.com/literature/. To order paper copies of 
technical documentation, contact your local Allen-Bradley distributor or 
Rockwell Automation sales representative.

ATTENTION: Prevent Electrostatic Discharge
• This equipment is sensitive to electrostatic discharge, which can cause internal 

damage and affect normal operation. Follow these guidelines when you 
handle this equipment:

• Touch a grounded object to discharge potential static.
• Wear an approved grounding wrist strap.
• Do not touch connectors or pins on component boards.
• Do not touch circuit components inside the equipment.
• Use a static-safe workstation, if available.
• Store the equipment in appropriate static-safe packaging when not in use.

ATTENTION: Do not place the module in direct sunlight. Prolonged exposure to 
direct sunlight could degrade the LCD.

Resource Description

ControlLogix Enhanced Redundancy System User Manual, publication 1756-UM535 Provides information specific to enhanced redundancy systems including design and planning 
considerations, installation procedures, configuration procedures, and maintenance and 
troubleshooting methods.

ControlLogix EtherNet/IP Module Installation Instructions, publication 1756-IN603 Provides hardware installation instructions for the ControlLogix EtherNet/IP.

EtherNet/IP Modules in Logix5000 Control Systems User Manual, publication 
ENET-UM001

Describes how you can use EtherNet/IP communication modules with your Logix5000 
controller and communicate with various devices on the Ethernet network.

ControlNet-to-FOUNDATION Fieldbus H1 Linking Device User Manual, publication 
1788-UM051

Provides information for hardware and software installation and configuration, inputs and 
outputs, alarms, and technical specifications.

RSNetWorx for ControlNet Getting Results Guide, publication CNET-GR001 Provides information on how to install and navigate the RSNetWorx™ for ControlNet™ 
software. It explains how to effectively use the RSNetWorx for ControlNet software and how to 
access and navigate the online help.

NetLinx Selection Guide, publication NETS-SG001 Provides information for planning and implementing NetLinx Open Network Architecture 
networks, including ControlNet and EtherNet/IP networks.

Industrial Automation Wiring and Grounding Guidelines, publication 1770-4.1 Provides general guidelines for installing a Rockwell Automation industrial system.

Product Certifications website, http://www.ab.com Provides declarations of conformity, certificates, and other certification details.
10 Rockwell Automation Publication 1788-UM057A-EN-P - June 2012

http://www.rockwellautomation.com/literature/
http://literature.rockwellautomation.com/idc/groups/literature/documents/um/1788-um051_-en-p.pdf
http://literature.rockwellautomation.com/idc/groups/literature/documents/um/1756-um535_-en-p.pdf
http://literature.rockwellautomation.com/idc/groups/literature/documents/in/1770-in041_-en-p.pdf
http://www.ab.com
http://literature.rockwellautomation.com/idc/groups/literature/documents/in/1756-in603_-en-p.pdf
http://www.literature.rockwellautomation.com/idc/groups/literature/documents/um/enet-um001_-en-p.pdf
http://literature.rockwellautomation.com/idc/groups/literature/documents/gr/cnet-gr001_-en-e.pdf
http://literature.rockwellautomation.com/idc/groups/literature/documents/sg/nets-sg001_-en-p.pdf


Chapter 1

Installation

Hardware

Power Connection

The power supply must be compliant with CE safety extra low voltage (SELV) or 
protected extra low voltage (PELV), and UL Class 2 or limited voltage/current 
requirements.

We recommend a 24…32V DC power supply for the linking device to operate 
correctly. No additional power supplies or power conditioners are required. The 
power supply connection is described here. 

ATTENTION:  Do not wire more than one conductor on any single terminal.
Rockwell Automation Publication 1788-UM057A-EN-P - June 2012 11



Chapter 1 Installation
H1 Network Connections

The H1 network must be connected via the H1 
terminal on the linking device. The H1 network 
connection and pin-out is described here. 

The H1 Segment is split between two physical 
ports, A and B.

IMPORTANT Do not use additional power supplies or power conditioners with the 
1788-EN2FFR and 1788-CN2FFR linking devices.

Pin Description

Right/Top (red) FF +

Middle (green) FF -

Left/Bottom Shield
12 Rockwell Automation Publication 1788-UM057A-EN-P - June 2012



Installation Chapter 1
ControlNet and EtherNet/IP Connections

Two BNC connectors on the base of the 1788-CN2FFR linking device provide 
connections for single or dual ControlNet media. The dual port EtherNet/IP 
switch provides connections for multiple EtherNet topologies, including Device 
Level Ring (DLR). The EtherNet/IP port can also be used as a connection point 
in the field to access the Web server or asset manage tools.

The ControlNet connections are described here.

Shielding

Ground the linking device shield connection to a clean earth connection.

Connect the shield to the H1 media so that connectivity runs through all 
junction boxes, but is not connected to the field device shield or grounded at the 
device.

Do not attach the H1 media shield to the field device. Tape the media shield back 
to avoid accidental contact with other conductors or ground.
Rockwell Automation Publication 1788-UM057A-EN-P - June 2012 13



Chapter 1 Installation
Set the Linking Device 
Network Address

This section describes the network address switches.

Hardware Switches Location

The hardware switches are located under the front cover of the linking device. 
Use the Page button to toggle between different diagnostics on the display.

Set the ControlNet Node Address

To set the ControlNet node address of the 1788-CN2FFR linking device, use the 
hardware switches behind the front cover.
14 Rockwell Automation Publication 1788-UM057A-EN-P - June 2012



Installation Chapter 1
Set the EtherNet/IP Address

The linking device uses an RJ45 connector to connect to an Ethernet network. 
The linking device ships with BOOTP enabled. To set the IP address of the 
1788-EN2FFR linking device, use a BOOTP server or use the hardware switches.

IMPORTANT Power down the linking device before changing the Ethernet switch settings.
The IP address is set during powerup.
Rockwell Automation Publication 1788-UM057A-EN-P - June 2012 15



Chapter 1 Installation
Ethernet Switch Settings

This table describes the Ethernet switch settings.

Ethernet Switch Setting Description

To set the IP address of the linking device to the 192.168.1.xxx sub net, set the 
switches to the required last three digits.
In this example, the linking device will start up with IP address: 192.168.1.123.

To set the IP address of the linking device via a BOOTP server, set the switches to 
888 (factory default setting).
Power up the linking device and set the IP address using any BOOTP server.
Once the new IP address has been set, power down the linking device, return the 
switches to 000, and power up the linking device.

Normal setting after setting IP address with BOOTP.
The 000 setting disables BOOTP and holds the IP address.

The linking device has the option to run the firmware that it was originally shipped 
with.
If the power was cycled while upgrading the firmware, the linking device may not 
start up because the firmware was corrupted.
Set the switches to 777 to set the linking device into Safe mode and upgrade the 
firmware again.
16 Rockwell Automation Publication 1788-UM057A-EN-P - June 2012



Installation Chapter 1
Software Installation You need the AOP for RSLogix 5000 to 
configure and manage the linking device. 

The installation of the AOP includes the 
HSProcessUtility that is used to manage DTMs 
and DD service libraries. See Appendix B.

The AOP install file is available on the 
accompanying CD, or you can download the file 
from the product website www.hiprom.com.

Go to the page for your linking device and click 
the link for the AOP Setup software on the right 
side of the page (1788-EN2FFR linking device 
shown).

AOP Version

The AOP version of the linking device is located 
on the display during the start up process, or via 
the web server.

Firmware Version

The firmware version is printed on the linking device and displayed on the screen 
during power up. The web server also provides the firmware version.

TIP You can also click the upper-left corner of the profile window and click About 
Module Profile to view the AOP version.
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Chapter 2

Set Up in RSLogix 5000 Software

Add the 1788-EN2FFR Linking 
Device to the I/O Tree

The 1788-EN2FFR linking device must be added to the I/O tree of the Logix 
controller. The linking device must be added to an Ethernet bridge module, such 
as an Allen-Bradley® 1756-EN2T or 1756-EN2TR module.

Follow these steps to add the linking device to the I/O tree of the Logix 
controller. This example uses the 1756-EN2TR module.

1. Right-click the Ethernet bridge and choose New Module.

2. Select the linking device that you want to add to the Ethernet bridge.

3. Click the General tab and set the name, description, and IP address.

4. Set the RPI for the linking device.

5. Click OK to add the linking device to the I/O tree.

IMPORTANT The recommended RPI is 1/2 the macrocycle time. Calculate the macrocycle by 
calculating the total response time of all field devices on the segment and then 
add 100…200 ms for class 2 (DTM message) data. Setting the RPI too low 
causes the class 1 data (PVs and status) to not update each cycle, and causes 
class 2 data responses to be very slow.
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Add the 1788-CN2FFR Linking 
Device to the I/O Tree

The 1788-CN2FFR linking device must be added to the I/O tree of the Logix 
controller. The linking device must be added to a ControlNet bridge module, 
such as an Allen-Bradley 1756-CNB or 1756-CNBR module.

Follow these steps to add the linking device to the I/O tree of the Logix 
controller. This example uses the 1756-CNBR/A module.

1. Right-click the ControlNet bridge and choose New Module.

2. Select the linking device to add to the ControlNet bridge.

3. Click the General tab and set the name, description, and ControlNet node 
address.

4. Set the RPI for the linking device.

5. Click OK to add the linking device to the I/O tree.

IMPORTANT The recommended RPI is 1/2 the macrocycle time. Calculate the macrocycle by 
calculating the total response time of all field devices on the segment and then 
add 100…200 ms for class 2 (DTM message) data. Setting the RPI too low 
causes the class 1 data (PVs and status) to not update each cycle, and causes 
class 2 data responses to be very slow.
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RSNetWorx for ControlNet Configuration

Refer to the RSNetWorx for ControlNet Getting Results Guide, publication 
CNET-GR001, for more details.

Follow these steps to configure the ControlNet network.

1. Launch RSNetWorx™ for ControlNet and create a new file.

2. Click the Online button.

The Browse for Network window appears with the drivers you have 
installed on your system.
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3. Select the communication path to the ControlNet network, select the 
ControlNet port, and click OK.

The following pop-up window appears while RSNetWorx browses the 
network.

Once complete all the devices on the network are displayed in the graphic 
window on the right side of the window.

4. Right-click any white space around the graphics and select Enable Edits.

5. Right-click any white space around the graphics and select Properties.
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6. On the Networks Parameters Tab, update the Max Unscheduled Address 
if you are sure that the allocated range is less than 99.

7. Click OK.

8. Right-click any white space around the graphics and choose Download to 
Network.

9. Select the correct save option for your configuration and click OK.

10. Enter a suitable file name.

11. Click Yes to download the configuration.

The ControlNet network is now scheduled and the graphics display green plus 
signs.
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Linking Device Configuration 
using the AOP

Once the linking device has been added to the config tree, you can access the 
property settings. Right-click the linking device and select Properties. Then click 
the Configuration tab as shown below.

Once the linking device is connected to the controller you can see the linking 
device in the Configuration tab.

• Master green in the config tree = linking device is online

• Master grey in the config tree = linking device is offline

The layout of the Configuration tab is shown below.

Figure 1 - Module Properties Configuration Tab

Live List

Once a field device is found and has an address between 16 (0x10) and 
247 (0xF7), the device appears in the live list. You can configure this device.

Visitor List

Once a field device is found and has an address above 247 (0xF7), the device 
appears in the visitor list. You cannot configure this device until an address 
between 16 (0x10) and 247 (0xF7) is given to the field device. See Live List 
above.
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LAS

The LAS icon indicates if the master is the LAS that requests and receives live 
data from each field device, or if the master is the back-up LAS (the back-up LAS 
has a red X over the icon). See Redundant Master Setup on page 41 for more 
information.

Config Tree

Once you have configured the slot for a device (even if not downloaded yet) the 
device appears in the config tree. Use the config tree to navigate between 
configuration and status pages for each master and field device.

Shortcuts

These shortcuts are located above the live list on the configuration tab.

Table 1 - Configuration Tab Shortcuts

You have the ability to export or import the configuration for either a field device 
or linking device (with all field devices connected).

Shortcut Button Description

Used to open the HSProcessUtility, or to refresh the device catalog.

The Overview page displays a list of configured and attached field devices.

Export configuration for entire linking device,
(including all field devices configured under linking device).

Import configuration for entire linking device,
(including all field devices configured under linking device).

Used to synchronize the back-up link active scheduler (LAS) to the current LAS. You first need to 
export the project from the LAS AOP. Note that this button is only available to the back-up LAS 
and is disabled on the LAS.

TIP If you want to replicate the configuration to many devices, the synchronize 
shortcut can speed up the process.
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Master Configuration

1. Open the master configuration page from the config tree to access the 
linking device master configuration settings.

2. Choose the Topology for the master linking device.

3. Enter the configuration values.

4. Click the Download Config button to download the settings to the 
linking device.

The settings are stored in nonvolatile memory in the linking device.

5. Click the Apply button to store the configuration in the project file.

Topology

You must choose the correct Topology mode for the application. The graphical 
representation must be used to match the topology. See Appendix D for available 
options. Use this setting to configure redundant linking devices, redundant H1 
media, and the internal H1 segment terminators.

FF Master Node

The H1 Master (linking device) needs a node number to operate on the H1 
network. The default is node number 16 (0x10).

IMPORTANT Do not modify the default node number; doing so may result in loss of 
communication.
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Max Scan Address

When the linking device is operating, a background scan constantly probes each 
unused node number to see if any new field devices were connected. The 
background scan runs to the max scan address, then restarts at one.

Slave Retry Limit

The slave retry limit sets the number of times the H1 Master re-requests data 
before dropping the connection. The default setting is 5.

MacroCycle (ms)

The amount of time between data compels (process variables). Making this 
number too low results in poor performance when downloading and going 
online with a field device.

Auto Reset Trip

Selects the option to reset H1 bus trips due to over-current.
• If the check box is selected, the trip automatically resets. The linking device 

resets the trip every 5 seconds. If the trip is still persistent, the bus will trip 
again.

• If the check box is not selected, you must reset the bus via the reset button 
on the master status page.

Fail Status in Prog/Fault Mode

The fail status is used when field devices use output blocks (AO or DO) that are 
receiving data from the Logix controller via the linking device. When the linking 
device loses connection to the Logix controller, or the Logix controller goes into 
program or fault mode, you can choose one of two operations:

• If the check box is selected, the linking device detects that there is a comms 
fault on the ethernet and forces all output PV status to Bad:NoComms. If 
the field device is setup correctly, this forces the field device to go to 
fail-safe value.

• If the check box is not selected, the linking device keeps sending the last 
received data.

Upload Config

Uploads the configuration store on the attached linking device.

IMPORTANT Do not modify the default setting. Setting the limit above 5 can slow down 
communication.

TIP When Logix is in Prog/Fault mode, you can still go into the tags and 
change values as the linking device is still connected.
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Auto MacroCycle

Calculates the Macro Cycle based on the configured field devices and the number 
of PVs configured. A window is also added for class II data communication.

Advanced

Opens the Advanced Settings window.

Load Defaults

Resets the configuration settings to their default values.

Update Master Time

Update the master time to local computer's time.

Download Schedule

Download schedule to linking device. 

Enable Schedule

The default is enabled. Used only when the schedule is disabled by the Disable 
Schedule function.

Clear Schedule

Clear the schedule from the linking device and the AOP.

Disable Schedule

Disable the schedule from executing in the linking device.

Advanced

The Advanced button on the master configuration page launches the Master 
Advanced configuration dialog box (see Master Configuration on page 26).

TIP This task is performed automatically when field devices are added or edited.

IMPORTANT This will cause the module to stop compelling data.

IMPORTANT We recommend that you do not alter these settings; doing so may result in loss 
of communication.
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Figure 2 - Master Advanced Configuration Screen

Auto MacroCycle

Click the Auto MacroCycle button on the master configuration page to calculate 
the recommended MacroCycle for the current linking device (see Master 
Configuration on page 26).

Auto MacroCycle Calculation

Macrocycle = [(time needed for request + receive) x (configured field devices) x 
(configured PVs for each field device)] + [(configured field devices) x (time for 
one token exchange)] + [fixed amount of unscheduled time]. 

Add and Manage Device Description Files

Before field devices can be added to the 1788-CN2FFR/1788-EN2FFR linking 
device, you must first add a copy of the DD file to the field device catalog using 
the HSProcessUtility as described in Appendix B.

The DD file defines the capabilities and configuration parameters of the field 
device.

IMPORTANT The Auto MacroCycle only takes effect after you download it to the master and 
field devices.
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Field Device Configuration

The overview page on the configuration tab displays the field device live list with 
the colored icons depicting the current status of each field device (see page 24). If 
RSLogix 5000 is online with the 1788-CN2FFR/1788-EN2FFR link master 
correctly configured, the attached field devices appear in the live list.

The field device index (00→15) provides a unique index for each of the 16 
possible field devices that can be connected to the 1788-CN2FFR/
1788-EN2FFR linking device, and corresponds with the index in the linking 
device data structure located in the controller tags.

The H1 node address and physical tag are also displayed together with the device 
ID and serial number of the field device.

A right-click menu in the overview page displays functions for adding, 
configuring, and diagnosing field devices.

Figure 3 - Overview Page on the Configuration Tab

Field Device Status

The icon color indicates the current status of the field device.

Table 2 - Field Device Status Icons

Icon Description

Green – Field device is online, allocated to a field device index and configured, producing process 
variables.

Yellow – Field device is online, not allocated to a field device index and not configured.

Blue – Field device is online, allocated but not configured or producing process variables.

Red – Field device is not online.

Light blue – Field device identification mismatch (occurs when the field device identity [ident] that is 
downloaded to the linking device is different than the actual field device).
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The color of the text indicates if the online device has the same node address and 
tag as the offline configured device.

• If the text is black, the online and offline node address and tag name 
match.

• If the text is red, the online and offline node address and tag name
do not match.

Add New

Use this function to add field devices when the linking device is not connected to 
the field device. The Select Device dialog box displays a list of devices from the 
field device catalog. Set the H1 Node Address and Tagname.

Figure 4 - Select Device Dialog Box
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Configure

Launches the field device block configuration screen used to configure each field 
device.

Auto Configure Online

You can right-click on a device (of which the DD files are registered) and choose 
the Auto Configure Online option. A configuration is applied that represents the 
basic operation of the field device.

• The AOP adds a resource block and sets the target mode to auto.
• A transducer block is added and the mode block is set to auto.
• An analog input block (if available) is added with the target mode set to 

auto.
• The channel is set to 1 (in most cases the primary value).

Figure 5 - Field Device Configuration Screen

Advanced Configuration

Used for assigning DTM to the field device and launching the Thin-Frame DTM 
viewer.

Oscilloscope

Displays an oscilloscope trace of the response message from the field device.

IMPORTANT Requires the field device to be online.
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Copy and Paste

After the device configuration is done you can copy and paste the configuration 
to speed up the configuration process.

Move

You can move a device in the live list to a different field device index even if the 
devices have been configured and are providing process variables.

Remove

A device configuration can also be removed (deleted). 

Set H1 Node Address

Used to change the H1 node address on the field device. The node address should 
be set between 17 and 247. The linking device uses 16, and node addresses above 
247 are placed in the visitor List.

Set H1 Physical Tag

Use to change the tag name stored in the field device.

Merge Online and Offline

The device merge option is used when you want to merge an online device with 
the offline configuration of a certain device index. Use this when performing a 
device exchange for a faulty device.

Mapping Report

Produces a report that describes in detail the configuration of the field device.

Export Device and Import Device

A device configuration can be exported to a file which can later be imported 
again. This is help when you have multiple devices with the same configuration.

IMPORTANT If a configuration is stored in the linking device at the specific field device 
index, it is also removed (deleted).
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Field Device Block Configuration

You can configure the field device blocks 
from the block configuration view. 
Choose the Configuration option of the 
device in the config tree, or from the 
right-click menu in the live list.

Configuration is device-centric and 
performed in a graphical view using 
blocks, wires, and connectors (see 
Figure 5 on page 32). The graphical 
interface also provides access to 
parameters for each block for detailed 
configuration of each device.

See Appendix C, Field Device Block 
Configuration Examples on page 67 for 
detailed information about configuring 
AO and DO function blocks.

Table 3 - Field Device Configuration Tools

Icon Description

Select and move objects.

Draw wire.

Go online with device.

Download configuration to device.

Print.
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Add a Block

Blocks are defined by the field 
device manufacturer and 
described in the DD files.

There are three classes of blocks:

R – Resource Block

T – Transducer Block

F – Function Block

Only function blocks have ports that are used to transfer data to and from the 
block:

• Ports on the left of the function blocks are inputs.
• Ports on the right of the function blocks are outputs.

For detailed descriptions and uses of each block, refer to the user manual of the 
field device.

Follow these steps to add a block.

1. To add (instantiate) a block, right-click in the window and choose New 
Block.

A list of all available blocks for the specific device appears.

2. Choose the block that you want to use.

The block appears on the screen.
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Adjust Block Parameters

To change the parameters of a block, right-click 
the title portion of the block and choose 
Parameters.

To enable a parameter for editing, click the box in 
the En column. A green check mark indicates the 
parameter is enabled for editing. Different 
parameters will have different classes as shown in Table 4.

Table 4 - Parameter Class Descriptions 

1. Click a parameter that is enabled for editing to display a list of options to 
choose from.

2. Select a new value in the pop-up dialog box and click OK.

Icon Parameter Class Description

Configurable parameter but non output

Input port

Read-only

Tune

Output port

Alarm

Parameter help (provides information about the parameter)
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Add a Connector

Connectors provide a means for transferring data 
between the block of the field device and the data 
structure in the controller, as well as data transfers 
between field device blocks on the same segment. 
Data transfers between segments are performed via 
the controller.

Follow these steps to add a connector.

1. To add a connector, right-click in the window and choose New Connector.

2. Set the desired options in the Add Connector dialog box to configure the 
connector, and click OK.

Table 5 describes the four types of connectors.

Table 5 - Connector Types

TIP The configuration of input and output connectors requires the definition of the 
data being transferred. Refer to user manual of the field device for data type, 
length, offset, and number of status bytes. The default is the most common.

Connector Type Data Transfer Use Icon

Input : I.PV From a field device to the controller.

Output : O.PV From the controller to the field device.

Network Publication From a field device to another field device on 
the same segment.

Network Subscription From another field device on the same 
segment to the field device.
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The field device index, PV slot, and data type define where the connector points 
to in the data structure of the controller tags.

Figure 6 - Example of a Field Device Index

• For Input : I.PV connectors, the data types of float and integer both 
connect to PVReal in the input image, while binary data types connect to 
PVBinary.

• For Output : O.PV connectors, the output image of the linking device 
provides separate data types for float, integer, and binary.

• Network Publication and Network Subscription are used for control in 
the field where data is sent from one field device to another without any 
intervention from the LAS (master).

Each Network Publication connector must be given a unique name that is 
used as the reference for the Network Subscription connectors.

IMPORTANT Network Publication connectors must be defined first.
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Add Wires

Wires are used to connect input and output ports on 
the blocks to other ports or connectors. 

Follow these steps to add a wire.

1. To add a wire, right-click in the window and 
choose New Wire.

2. Drag the ends of the wires to the docking points on the block and the 
connectors.

Download the Configuration

When the configuration is complete, click the Download button to 
download the configuration to the field device. The download status is 
displayed in the progress bar.

IMPORTANT The first configuration download for a device requires more time than 
subsequent downloads due to additional data required for setting up the 
communication links (virtual communication relationship [VCR]).
After the communication links are setup, the configuration downloads are 
quicker.
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Once the download is done and the device is providing process variables the 
device will be green in the configuration tree as well as the live list.

If the device is not producing data (for example, incorrect configuration) the 
device will be blue in the configuration tree as well as the live list.

Go Online

Click the Go Online button to see process variables and change 
parameters in real time.
 

Click a parameter to change it in real time. If the block is in Auto mode, you are 
prompted to change the mode to out of service (OOS), as some parameters 
cannot be changed while the block is in Auto mode.

See Appendix C, Field Device Block Configuration Examples on page 67 for 
detailed information about configuring AO and DO function blocks.

Field Device Class

A field device can have one of two classes. It can be a 
basic device (normal operation) or it can be a link 
master (LAS capability). Choose Basic or Link 
Master on the block configuration screen. Power 
cycle the field device for the changes to take effect.

IMPORTANT We recommend that you set up all field devices as basic (default).
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Scheduling and the LAS The 1788-CN2FFR/1788-EN2FFR linking device generates the LAS schedule, 
which determines when each function block executes and transmits data. Newly 
added field devices are automatically added to the schedule, and removed from 
the schedule when removed from the live list.

Figure 7 - Master Configuration Dialog Box

The Download Schedule function is only needed when the 1788-CN2FFR/
1788-EN2FFR linking device has been replaced.

Redundant Master Setup You can set up a second 1788-CN2FFR/1788-EN2FFR linking device to act as a 
backup. There are various architectures that you can choose from (see 
Appendix D). Below is an example of MultiMaster, A bus only, with a shared 
termination architecture.   

IMPORTANT When connecting to running linking devices you must follow the procedures in 
MultiMaster Connecting Procedures on page 44 to avoid losing the connection 
to certain devices.

IMPORTANT You must not have any other back-up LAS devices. Be sure that all the field 
devices have been configured with the class set to basic. See Field Device Class 
on page 40. 

IMPORTANT You must test and verify that the specific field devices that are connected to the 
MultiMaster operate correctly when one of the linking devices fails.
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We recommend you use the given AOI when using redundant masters. The AOI 
swaps between masters when one fails and automatically updates the destination 
PV with the back-up master data.

Only one of the masters is the LAS that requests and receives live data from each 
field device.

• If the device is the LAS, the device icon is displayed without a 
cross (see page 24).

• If the device is the back-up LAS, the device icon is displayed with 
a cross.

Follow these steps to set up one master to take priority as the primary 
master.

1. Set the back-up master Primary Link Master to No in the Master 
Advanced options (see Figure 2 on page 29).

2. Set up the network on the LAS.

3. Click the Export button to export the bridge configuration.

4. On the back-up LAS, click the Sync Masters button and 
choose the file that was exported.

All the scheduled configurations are downloaded to the back-up LAS. 
Once this is done the status indicates Active - Backup LAS as shown 
below. 
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Redundant Master Mismatch

If the two masters are not synchronized (for example, there is a configuration 
mismatch) one of the following errors on the back-up LAS is displayed.

• Master + Device Config Mismatch indicates that there is a difference 
between the LAS and back-up LAS master configuration.

• Device Config Mismatch indicates that there is a difference in at least one 
of the field devices between the LAS and back-up LAS configuration.

Redundant Master Disabled

If a redundant master is not in use, the Multi-Master status is disabled.
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MultiMaster Connecting 
Procedures

To avoid communication loss, or a field device going to the visitor address range, 
follow the MultiMaster connecting procedures in this section.

Connect Safe Mode

The Connect Safe mode is used in the Reconnect Two Separate Running LAS 
Devices on page 45 and Swap Out Linking Devices on page 45 procedures.

To enter the Connect Safe mode hold the Page button for at least 5 seconds. The 
LCD displays the time remaining until communication is re-established to the 
linking device (10 seconds).

Figure 8 - Location of the Page Button for Connect Safe Mode

Start the Back-up LAS Master (already configured)

Follow these steps to start the Back-up LAS master.

1. Plug in all communication connectors (H1, EtherNet/IP or ControlNet 
cables), but not the power.

2. Once all communication connectors are plugged in, connect the power to 
the linking device.

The linking device starts in Back-up LAS mode and does not disturb 
communication.
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Reconnect Two Separate Running LAS Devices

If two masters are configured on a network (one on each end) and the cable 
between them is broken, some devices will be connected to one master, and the 
remaining devices will be connected to the other master.

See master modes 9, 12, and 15 in Appendix D.

Follow these steps to connect the two H1 segments.

1. Hold the Page button for 5 seconds to put one of the masters into 
Connect Safe mode (see Connect Safe Mode on page 44).

You have 10 seconds to reconnect the segments.

2. Reconnect the cable between the masters.

Swap Out Linking Devices

Follow these steps to swap out a linking device.

1. Plug in all communication and power connectors, but not the H1 
segment.

2. Once the linking device is connected to Logix, change the node address to 
anything other than the node address of the running master.

3. Hold the Page button for 5 seconds to put the linking device into Connect 
Safe mode (see Connect Safe Mode on page 44).

You have 10 seconds to reconnect the segments.

4. Click the Master Sync button in the overview window to synchronize the 
new master with the current running master (see Redundant Master Setup 
on page 41).

IMPORTANT Failing to enter Connect Safe mode can result in a loss of 
communication, or devices going to the visitor range.

IMPORTANT Failing to enter Connect Safe mode can result in a loss of 
communication, or devices going to the visitor range.
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Notes:
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Logix Assemblies

Input The linking device uses four CIP connections for the 16 field devices. 
Connection A has the master instance as well as four field devices, while the other 
connections (B, C, and D) have only the four field devices. All device assemblies 
are identical.

Figure 9 - Example of Linking Device Connections Tag Data Structure

Master Device Tag Structure

This section describes the values on the elements in the master device status tag 
structure. 
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Bus A/BTripped

If too much current is drawn (> 500 mA) on Bus A or Bus B, a trip occurs and the 
bus is no longer functional. The trip is indicated in the input image.

NewFieldDevice

If a new field device is found which is not in the configuration of the H1 master, a 
new field device bit is set.

LinkActiveScheduler

This bit indicates if the current device is the LAS or the back-up LAS (set 
indicating that the linking device is the LAS).

MasterMode

N/A

LinkingDeviceStatus

This is currently reserved.

ConnectionStatus

If a field device is online and running (exchanging cyclic data) then its field device 
index bit (in the connection status) is set. If the device goes offline, the bit is 
cleared.

FFBusVoltageA/B

The voltage on the H1 bus measured at port A and port B on the linking device.

FFBusCurrentA/B

The current being drawn by the H1 bus through port A and port B.

ExternalVoltage

The voltage of the external power supply.

Temperature

The internal temperature of the linking device.

BusA/BEnabled

The H1 ports A and B are enabled/disabled by the master mode setting. For 
example, in Master Mode 0 - Single Master, A Bus Only, A is enabled and B is 
disabled (see page 83).
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BusA/BTerminated

The H1 ports A and B termination is set by the master mode setting.  For 
example, in Master Mode 0 - Single Master, A Bus Only, A is enabled and 
terminated (see page 83).

Field Device Tag Structure

This section describes the elements of the field device tag structure.

FFNode

This is the node number of the field device.

Allocate

Indicates that this specific field device index has been allocated for a specific field 
device and cannot be used by another.

Compel

If this bit is set, the linking device is requesting process variable data from the field 
device.

Live

A connection has been established to the field device and the linking device is 
receiving live data.

Tag

This is the tag name of the field device.
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PVReal1…PVReal8

This is the process variable (PV) float or integer value from the field device. Each 
field device can have a maximum of eight real PVs.

PVBinary1…PVBinary8

This is the process variable (PV) Boolean value from the field device. Each field 
device can have a maximum of eight binary PVs.

PVStatus

The PV status indicates these quality values:
• Bad
• Uncertain
• GoodNonCascade
• GoodCascade 

The PV status indicates these limit values:
• NotLimited
• LowLimited
• HighLimited
• Constant
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PVDiagnostics

This is the diagnostics information that is associated with each PV.

Output This section describes the values on the field device output status screen.

Field Device Output Values

PVReal1…PVReal8

If you are using a field device that requires an output, the data must be updated in 
the output image of that field device. If the connector data type is set to Float, 
then the data (for that specific connector) is read from the real value in the 
output image.

PVInt1…PVInt8

If you are using a field device that requires an output, the data must be updated in 
the output image of that field device. If the connector data type is set to Integer, 
then the data (for that specific connector) is read from the integer value in the 
output image.
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PVBinary1…PVBinary8

If you are using a field device that requires an output, the data must be updated in 
the output image of that field device. If the connector data type is set to Boolean, 
then the data (for that specific connector) is read from the binary value in the 
output image.

PVStatus1…PVStatus8

If the connector for the PV output is set to have a status, you need to put a status 
in the output image that will be sent with the process variable.

Figure 10 - Example of Field Device Output Screen

PV Status Status

PVStatus ≥ 0x80 Green = good

0x40 ≤ PVStatus < 0x80 Orange = uncertain

PVStatus < 0x40 Red = bad
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Diagnostics

Status Screen The diagnostic status provides basic device data as well as statistics. Click Status 
in the config tree to view basic data and statistics for the device.

Status

The connectivity status of the linking device.

Tag

The tag name stored in the field device.

Ident

The identity of field device.

Device

The field device type.

Vendor

The field device vendor.

Good Packets

The count of good quality reply packets received from the field device. 
(Cyclic Redundant Code [CRC] check passed.)

Value Description

80…100 Good

41…79 Uncertain

0…40 Bad
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Bad CRC Packets

The count of reply packets received from the field device that were rejected 
because the CRC check failed.

No Replies

The count of communication request to which the field device did not respond.

Success Rate

The rate of good replies to the number of requests for the last 100 requests.

Signal Quality

Displays the quality of the waveform for the field device using a mix of slew rate, 
amplitude, distortion, noise, and balance.

Allocated

True if the field device has been allocated a field device index of 00 through 15. If 
a field device is in the visitor list, it has not been allocated.

Compel

True if the field device has been allocated and configured to compel data. The 
field device is also included in the schedule.

Live Data

True if the field device is allocated and configured, and is currently producing live 
data.

Value Description

0…33 Bad 

34…66 Poor

67…100 Good
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PV Data Screen If a field device has been configured and scheduled, its scheduled PV values are 
displayed here, along with the name of the function block parameter that is 
producing or consuming the data.

Table 6 - PV Status Colors 

Click PV Data in the config tree to view the PV data for the device.

Oscilloscope Screen The last packet received (good or bad) is displayed in the oscilloscope trace. Click 
Oscilloscope in the config tree to view the last packet received for the device.

PV Status Status Color

PVStatus ≥ 0x80 Green = good

0x40 ≤ PVStatus < 0x80 Orange = uncertain

PVStatus < 0x40 Red = bad
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The Web Server To view detailed status and diagnostic information for the device in the Web 
server, enter the IP address of the device into the address field of a Web browser 
and press enter.

IMPORTANT If data is not being updated, turn off page caching or try a different Web 
browser.
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Device Type Manager (DTM) Use the HSThinFrame to open the device DTM in Logix. The DTM is read-only 
when opened in Logix.

Follow these steps to open the DTM.

1. Click Advanced in the config tree.

2. Choose the DD revision from the pull-down list.

3. Click Open DTM.

4. Choose the device information that you want to view.

5. View the selected device information.

IMPORTANT The correct DTM must be installed and the HSProcessUtility DTM Catalog must 
be updated for the correct DTM to display in the pull-down list.
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Notes:
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Technical Specifications and Certifications

Technical Specifications
Attribute 1788-EN2FFR, 1788-CN2FFR

Power requirements

Operating voltage: 24…32V DC, 0.75 A, Class 2/SELV
Foundation Fieldbus (FF): 0.5 A at 24V DC per trunk
Power is connected to the linking device using the 2-way 
Phoenix connector.

Power consumption 260 mA at 24 V (with no field devices attached)

Power dissipation 12.24 W at 24V DC

Isolation voltage

30V (continuous), basic insulation type, network channels to 
power, and network channels to network channels.
No isolation between redundant network channels.
Type tested at 500V DC for 60 seconds.

Temperature
IEC 60068-2-1
IEC 60068-2-2
IEC 60068-2-14

Operating/Storage: 0…50 °C (32…122 °F)
Surrounding air, max: 50 °C (122 °F)

Relative humidity IEC 60068-2-30 5…95% noncondensing

Shock IEC 60068-2-27
Operating: 15 g
Nonoperating: 30 g

Vibration IEC 60068-2-6 0.5 g at 10…500 Hz

Emissions CISPR 11
IEC 61000-6-4

Group 1, Class A

Immunity

ESD IEC 61000-4-2
6 kV contact discharge
8 kV air discharge

Conducted RF IEC 61000-4-6 10 V rms with 1 kHz sine-wave
80% AM from 150 kHz…80 MHz

Radiated RF IEC 61000-4-3

10 V/m with 1 kHz sine-wave 80% AM from
80…2000 MHz
10 V/m with 200 Hz 50% Pulse 100% AM at
900 MHz
10 V/m with 200 Hz 50% Pulse 100% AM at
1890 MHz
3 V/m with 1 kHz sine-wave 80% AM from
2000…2700 MHz

EFT/B IEC 61000-4-4
±4 kV at 5 kHz on power ports
±3 kV at 5 kHz on Ethernet and FF ports

Surge IEC 61000-4-5
±1 kV line-line (DM) and ±2 kV line-earth (CM) on power ports
±2 kV line-earth (CM) on Ethernet and FF ports

Enclosure type rating IP00, NEMA/UL Open Type
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Certifications

See the Product Certifications link at http://ab.rockwellautomation.com/ for 
Declarations of Conformity, certificates, and other certification details.

DC power connections
0.205... 0.823 mm2 (24...18 AWG)
Solid or stranded copper wire rated at 75 °C (167 °F) or greater
1.2 mm (3/64 in.) insulation max

Ethernet conductors CAT5 STP/UTP

Terminal torque 0.22…0.25 N•m (2.0…2.2 lb•in)

Attribute 1788-EN2FFR, 1788-CN2FFR

Certification 1788-EN2FFR, 1788-CN2FFR

c-UL-us UL Listed Industrial Control Equipment, certified for US and Canada. See UL File E320594.

CE

EN 61326-1: Meas./Control/Lab., Industrial Requirements
EN 61000-6-2: Industrial Immunity
EN 61000-6-4: Industrial Emissions
EN 61131-2: Programmable Controllers (Clause 8, Zone A and B)

C-Tick AS/NZS CISPR 11: Industrial Emissions

EtherNet /IP ODVA conformance tested to EtherNet/IP specifications

FF Foundation Fieldbus Test Campaign Number: CT0152FF

KC Korean Registration of Broadcasting and Communications Equipment, compliant with 
Article 58-2 of Radio Waves Act, Clause 3
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Linking Device Display Status

The display of the linking device provides status and diagnostic data using one of 
three page formats: main page, H1 master page, or field device page. Use the 
display Page button behind the front cover to scroll through the pages (see 
Figure 8 on page 44 for location of the Page button).

Main Page The main page is the default display, and 
the linking device returns to this page after 
10 seconds.

H1Bus A/B: Displays the bus voltages on 
each port.

IP: Displays the current IP address or 
BOOTP if enabled.

STS: Displays the current status (see 
Table 7).

Table 7 - STS Status Descriptions

The lower portion of the main page shows the communication quality to each 
field device represented as a percentage of data packets sent compared to data 
packets received for each field device index (see Table 8). 

Table 8 - Field Device Communication Quality

Status Description

Ok No events

New device found New device on the bus

Redundancy ok Masters are synchronized

Redundancy err Masters out of sync

Bus A Tripped Bus A over current trip

Bus B Tripped Bus B over current trip

SAFE MODE linking device set to Safe mode

Display Communication Quality Display Communication Quality

 >>> 95+ ??? Unknown

 >> 80+ OOS Allocated, On-line, not Compelling Data

 > 60+ Off Allocated, Off-line

 XXX Below 60 Err Allocated, On-line, not producing 
Compelled Data
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H1 Master Page The next page accessed by the Page 
button is the H1 Master page.

Bus A/B: Displays the bus voltages, 
currents, and bus status.

Temperature: Displays the internal 
temperature of the linking device.

External Pwr: Displays the power 
supply voltage.

FF Node: Displays the H1 node 
address for the master (default 16).

BusA/B Enabled: H1 Bus A and/or H1 Bus B is enabled for communication.

BusA/B Tripped: H1 Bus A and/or H1 Bus B has tripped indicating that there 
was an over-current on either port.

BusA/B Term: The linking device is configured to terminate H1 Bus A and/or 
H1 Bus B.

Field Device Page The next 16 FF Field Device pages 
display the status of each of the field 
device indices.

FF Node: Displays the H1 node 
address.

Device Tag Name: The tag name of 
the device.

Status: Displays the field device status 
(see Table 9.)

Table 9 - Field Device Status

Success: Displays the data packets received as a percentage of packets sent for the 
previous 100 packets.

Pckt Send: Displays the total number of data packets sent from the field device.

Status Description

Not Connected Device cannot be seen

Online Online - not configured

ConfigRunning Device is configured and 
running
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Pckt Recv: Displays the total number of data packets received from the field 
device.

Bad CRC: Displays the total number of bad CRC packets received.

No Reply: Displays the total number of data requests to which the field device 
did not responded.

Signal Quality: Displays the quality of the waveform for the field device using a 
mix of slew rate, amplitude, distortion, noise, and balance.

Value Description

0…33 Bad 

34…66 Poor

67…100 Good
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Notes:
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HSProcessUtility

Use the 
HSProcessUtility

Follow these steps to use the HSProcessUtility to add a device description to a 
field device.

1. Click the HSProcessUtility icon in the AOP and click Launch 
HSProcessUtility. 

The HSProcessUtility opens. Because the same utility is used to register 
GSD files (Profibus PA) and DTMs, these options are still in the menu bar.

2. Select the Foundation Fieldbus option and choose Add Device 
Description. Three files are needed to update the library:
• Binary file (.ffo)
• Symbol file (.sym)
• Capability file (.cff )

3. Select the binary file, the appropriate symbol file, and the correct version 
of the capability file.

TIP You can also click the refresh catalog option to refresh the device 
catalog once a DD file has been added.
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A new file is generated and the library directory is updated.

4. Click the HSProcessUtility icon and choose Refresh Catalog.

5. Install the device DTMs from the vendors, then go to the DTM tab in 
HSProcessUtility and click Update Catalog.

TIP Before the field device can be configured in the AOP, the catalog needs to be 
refreshed.
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Field Device Block Configuration Examples

Overview This appendix provides examples of how to use field bus output devices with the 
linking device.

Each example starts from an empty live list, adds the device to the network, and 
configures an analog output (AO) or discreet output (DO) function.

The purpose of these examples is to place the AO or DO function block in the 
Cas mode, so the values entered in CAS_IN are processed into the SET_POINT 
value.

See Field Device Block Configuration on page 34 for general field device block 
configuration information.

Figure 11 - Empty Live List
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AO Function Block Example This example describes the steps used to configure an AO function block for the 
linking device. The linking device tag name in this example is SMAR FI302.

1. Add the linking device to the field bus network.

2. Right-click the linking device and choose Auto Configure Online.
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3. Click the Go Online button.

4. Right-click the resource function block and choose Parameters.

Verify that the correct DD files were enabled.

5. Scroll down to Index rows 10, 11, 12, and 13.

6. Check the En column for Index rows 10, 11, 12, and 13.

A green check displays in the box.
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7. Verify that the Dev_Rev and DD_REV in the Parameters screen matches 
the Rev and DDRev revisions in the HSProcessUtility (compare Figure  
and Figure 7).

8. Use the tools in the Configuration screen to build the configuration as 
shown in Figure .

See Field Device Block Configuration on page 34 for general field device 
block configuration information.
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9. Click the download button to download the AO function block to the 
linking device.

The download operation completes without errors.

10. Click OK.
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11. Click the Go Online button.

12. Right-click the Analog Output function block.

13. Choose Parameters.

The linking device parameters are displayed.
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14. Under MODE_BLK > PERMITTED, right-click the Value column and 
select Cas.

15. Click OK to add the Cas mode.

16. Under MODE_BLK > TARGET, right-click the Value column and select 
Cas and Auto.

17. Click OK to add the Cas+Auto mode.
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18. Verify that the MODE_BLK > TARGET value is Cas + Auto and the 
MODE_BLK > ACTUAL value is Auto.

19. In the parameter screen scroll down to parameters CAS_IN and 
BKCAL_OUT.

20. Verify that the BKCAL_OUT > STATUS in the Live column indicates a 
NotInvited condition.

Before the output control loop can be initialized, the NotInvited 
condition must be cleared.
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21. Set the value of the controller tag associated with the quality of CAS_IN 
(connector PV:O.1) status parameter (PVx_GoodCascade) to the value 1.

22. Verify that the NotInvited status has been replaced by the new status, 
InitializationRequest.

The InitializationRequested must receive a response.

23. Set the value of the Controller Tag associated with the sub-status of 
CAS_IN (connector PV:O.1) status parameter (PV1_SubStatus) to the 
value 1, which is InitializationAcknowledge.
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The InitializationRequested status in BKCAL_OUT > STATUS > Live 
column is cleared and replaced by the value, NonSpecific.

The CAS_IN > STATUS > Live column displays a status of 
InitializationAcknowledge.
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24. Verify that the AO function block MODE_BLK > ACTUAL > Live 
column displays Cas.

25. Set the CAS_IN (PV:O.1) value to 50%.

26. Verify that the BKCAL_OUT (PV:I.1) and OUT (PV:I.2) values change 
as required (50% equals 12 mA at the OUT parameter).

The AO function block is now created, initialized, and operating correctly.
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DO Function Block Example This example describes the steps used to configure a DO function block for the 
linking device. The device used in this example is FPAC_2.

1. Add the linking device to the field bus network.

2. Add a DO function block to the configuration.

TIP Any other function blocks and connections may be deleted.
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3. Make connections to CAS_IN_D, OUT_D, and BKCAL_OUT_D.

4. Click the Download button to download the DO function block to the 
linking device.

The download operation completes without errors.

5. Click OK.
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6. Click the Go Online button.

7. Right-click the Discreet Output function block.

8. Choose Parameters.

The linking device parameters are displayed.
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9. In the Parameters screen, scroll down to parameters CAS_IN_D and 
BKCAL_OUT_D.

10. Verify that the BKCAL_OUT_D > STATUS in the Live column 
indicates a NotInvited condition.

Before the output control loop can be initialized, the NotInvited 
condition must be cleared.

11. Set the value of the controller tag associated with the quality of 
BKCAL_OUT_D (connector PV:O.1) status parameter 
(PVx_GoodCascade) to the value 1.

12. Verify that the NotInvited status has been replaced by the new status, 
InitializationRequest.
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The InitializationRequest must receive a response.

13. Set the value of the Controller Tag associated with the sub-status of 
CAS_IN_D (connector PV:O.1) status parameter (PV1_SubStatus) to 
the value 1, which is InitializationAcknowledge.

14. Verify that the DO function block MODE_BLK > ACTUAL > Live 
column displays Cas.

The DO function block is now created, initialized, and operating correctly.
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H1 Topology

Master Mode 0 Single Master

A Bus Only

Terminated at the 
linking device.

Master Mode 1 Single Master

A Bus Only

Not terminated at 
the linking device.

Master Mode 2 Single Master

B Bus Only

Terminated at the 
linking device.
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Master Mode 3 Single Master

B Bus Only

Not terminated at 
the linking device.

Master Mode 4 Single Master

Dual Bus

Terminated at the 
linking device.

Master Mode 5 Single Master

Dual Bus

Not terminated 
at the linking 
device.

Master Mode 6 Single Master

Split Bus

Terminated at the 
linking device.
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Master Mode 7 Single Master

Split Bus

Not terminated at 
the linking 
device.

Master Mode 8 Single Master

Ring Bus

Master Mode 9 MultiMaster

A Bus Only

Terminated at the 
linking devices.

Master Mode 10 MultiMaster

A Bus Only

Shared termination 
at the linking 
devices.
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Master Mode 11 MultiMaster

A Bus Only

Not terminated at 
the linking 
devices.

Master Mode 12 MultiMaster

B Bus Only

Terminated at the 
linking devices.

Master Mode 13 MultiMaster

B Bus Only

Shared termination 
at the linking 
devices.

Master Mode 14 MultiMaster

B Bus Only

Not terminated at 
the linking 
devices.
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Master Mode 15 MultiMaster

Dual Bus

Terminated at the 
linking devices.

Master Mode 16 MultiMaster

Dual Bus

Shared termination 
at the linking 
devices.
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Glossary

The following terms and abbreviations are used throughout this manual. 
For definitions of terms not listed here, refer to the Allen-Bradley Industrial 
Automation Glossary, publication AG-7.1.

1788-EN2FFR linking device Provides a gateway between EtherNet/IP and a single segment Foundation 
Fieldbus H1 layer. 

1788-CN2FFR linking device Provides a gateway between ControlNet and Foundation Fieldbus (FF).

AO Abbreviation for an analog output; signal is generated by the host system and 
transmitted to a field device.

AOP Abbreviation for add-on-profile; provides an intuitive graphical interface for 
configuring devices.

basic device A device that can communicate on the fieldbus, but cannot become the LAS.

block See function block, resource block (RES), and transducer block.

BOOTP A protocol to boot a diskless workstation and receive the boot information from 
a server.

bridge An interface in a fieldbus network that interconnects two or more H1 networks.

bus An H1 fieldbus cable between a Host and field devices connected to multiple 
segments, sometimes through the use of repeaters.

CAS Abbreviation for Cascade.

channel A path for a signal.

CIP Acronym for Common Industrial Protocol; a communication protocol, or 
language, between industrial devices. CIP provides seamless communication for 
devices on DeviceNet, ControlNet, and EtherNet/IP networks.

configurable Capability to select and connect standard hardware modules to create a system; 
or the capability to change functionality or sizing of software functions by 
changing parameters without having to modify or regenerate software.

configuration Physical installation of hardware modules to satisfy system requirements; or the 
selection of software options to satisfy system requirements.

connector Coupling device used to connect the wire medium to a fieldbus device or to 
another segment of wire.

control loop Group of function blocks that execute at a specified rate within a 
FOUNDATION Fieldbus device or distributed across the fieldbus network.
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ControlNet network An open control network that uses the producer/consumer model to combine 
the functionality of an I/O network and peer-to-peer network, while providing 
high-speed performance for both functions.

cycle Scanning of inputs, execution of algorithms and transmission of output values to 
devices.

device description (DD) Abbreviated as DD, this is a set of files (CFF, SYM, and FFO) that describes the 
parameter capabilities of a fieldbus device. The file information on these block 
parameters includes names, data types, and specifications.

device The term in this manual refers to the instruments that make up the
fieldbus system.

device ID An identifier for a device that the manufacturer assigns. Device IDs must be 
unique to the device; no two devices can have the same device ID.

device tag A character string name that uniquely identifies a device on a fieldbus network.

DO Abbreviation for discrete output; signal is generated by the host system and 
transmitted to a field device.

Ethernet Physical and data link layer defined by IEEE 802 standards used by EtherNet/IP.

EtherNet/IP An open, industrial networking standard that supports both real-time I/O 
messaging and message exchange.

fieldbus A digital, two-way, multi-drop communication link among intelligent 
measurement and control devices. It serves as a Local Area Network (LAN) for 
advanced process control, remote input/output, and high-speed factory 
automation applications.

FOUNDATION Fieldbus The communication network that the Fieldbus Foundation created.

function block A named block consisting of one or more input, output, and contained 
parameters. The block performs some control function as its algorithm. Function 
blocks are the core components with which you control a system. The Fieldbus 
Foundation defines standard sets of function blocks.

gateway Translates another protocol to FOUNDATION fieldbus or vice versa, for 
example HART to FOUNDATION fieldbus or Modbus to
FOUNDATION fieldbus.

H1 A FOUNDATION fieldbus segment that operates at 31.25 Kbps.
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host Control system that has FOUNDATION fieldbus capabilities to configure and 
operate FOUNDATION fieldbus segments. There are several classes of Host 
systems:

• Class 61 - Integrated Host - Primary, or process Host that manages the 
communication and application configuration of all devices on the 
network.

• Class 62 - Visitor Host - Temporary, on process Host with limited access to 
device parameterization.

• Class 63 - Bench Host - Primary, off process Host for configuration and 
setup of a non-commissioned device.

• Class 64 - Bench host - Primary, off process Host with limited access to 
device parameterization of an off-line, commissioned device.

• Class 71 - Safety Integrated Host - Primary, on-process Host that manages 
the communication and application configuration of all safety and control 
and monitoring devices on a network.

LAS See link active scheduler.

link A logical link is a connection between function blocks; a physical link is a 
connection between fieldbus devices.

linking device As a bridge, enables peer-to-peer communication between H1 devices without 
the need for host system intervention. As a gateway, connects the H1 network to 
other plant control and information networks, such as EtherNet/IP and 
ControlNet.

link active scheduler Abbreviated as LAS, this scheduler is responsible for coordinating all 
communication on the fieldbus; maintaining a list of transmission times for all 
data buffers in all devices that need to be cyclically transmitted. The LAS 
circulates tokens, distributes time, probes for new devices, and removes
non-responsive devices from the link. 

link master An LM is a device that contains LAS functionality that can control 
communication on a FOUNDATION fieldbus H1 fieldbus link. 
There must be at least one LM on the H1 link; one of those LM devices is
chosen as the LAS.

macrocycle A calculated time for a fieldbus device to send and receive data. The AOP can 
automatically generate the value, or the value can be manually entered. The LAS 
is responsible for scheduling of the segment macrocycle.

mode Control block operational condition, such as manual, automatic, or cascade.

network A network as applied in this document is the termination of one or more fieldbus 
segments into an interface card of the Host system.

node The connection point at which media access is provided.
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offline Perform tasks while the Host system is not communicating with the
field devices.

online Perform tasks, such as configuration, while the Host system is communicating 
with the field devices.

PV Acronym for Process Variable, which is the primary value.

resource block (RES) This block controls the linking device. It contains data specific to the linking 
device’s hardware. All data is modeled as contained, so there are no links in this 
block.

redundancy The duplication of devices for the purpose of enhancing the reliability or 
continuity of operations in the event of a failure without loss of a
system function.

ring bus A network where signals are transmitted from one station and replayed through 
each subsequent station in the network. Signal can travel in either direction of the 
ring so it creates network redundancy; if the ring breaks in one place the nodes 
can still communicate.

RSLogix Software that provides a programming environment for sequential, process, drive, 
and motion control programming. The RSLogix environment provides an IEC 
61131-3 compliant interface for controls programming.

segment A physical link (cable) between fieldbus devices and a pair of terminators on
an H1 channel. Segments can be linked by repeaters to form a longer H1 fieldbus. 
A fully loaded (maximum number of connected devices) 31.25 Kbps
voltage-mode fieldbus segment should have a total cable length, including spurs, 
between any two devices of up to 1900 m. There cannot be a non-redundant 
segment between two redundant systems.

signal The event or electrical quantity that conveys information from one point to 
another.

tag Unique alphanumeric code assigned to inputs, outputs, equipment items, and 
control blocks.

terminator Impedance-matching module used at or near each end of a transmission line that 
has the same characteristic impedance of the line. Terminators are used to 
minimize signal distortion, which can cause data errors. H1 terminators convert 
the current signal transmitted by one device to a voltage signal that can be 
received by all devices on the network.

topology The shape and design of the fieldbus network.

transducer block The transducer block decouples function blocks from the local
input/output (I/O) function required to read sensors and command output 
hardware. Transducer blocks contain information, such as calibration date and 
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sensor type. There is usually one transducer block for each input or output of a 
function block.

trunk The main communication highway between devices on an H1 fieldbus network. 
The trunk acts as a source of main supply to spurs on the network.

VCR Acronym for Virtual Communication Relationship. Configured application layer 
channels that provide for the transfer of data between applications. 
FOUNDATION Fieldbus describes three types of VCRs: Publisher/Subscriber, 
Client/Server, and Source/Sink.
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diagnostics
Device Type Manager (DTM) 57
oscilloscope screen 55
PV data screen 55
status screen 53
Web server 56

disable schedule 28
display status
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bad CRC 63
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FF node 62
field device status 62
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draw wire 34
go online with device 34
print 34
select and move objects 34

field device catalog 29, 31
field device class

basic device (normal operation) 40
link master (LAS capability) 40

field device configuration
add new field device 31
advanced configuration 32
auto configure online 32
configure 32
copy and paste 33
export and import device configuration 33
mapping report 33
merge online and offline 33
move device 33
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remove device configuration 33
set H1 node address 33
set H1 physical tag 33
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float 51
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field device tool (FDT) 8
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AO 68
DO 78
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H1 network connection 12
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address 62
address and physical tag 30

H1 node address 33
H1 physical tag 33
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setting via BOOTP 16
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L
LAS 25
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LAS 42
LAS backup 42

LAS errors
device config mismatch 43
master + device config mismatch 43

LAS schedule 41
library directory 66

linking device
add to I/O tree 19, 20
non-volatile memory 26
offline status indicator 24
online status indicator 24

linking device property settings 24
live list 24
load defaults 28
Logix assemblies, input
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allocate 49
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live 49
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tag 49
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MasterMode 48
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PVBinary1...PVBinary8 52
PVInt1...PVInt8 51
PVReal1...PVReal8 51
PVStatus1...PVStatus8 52
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MacroCycle 27
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publication connectors 37
subscription connectors 37

network connection, H1 12
network diagrams

ControlNet network 8
EtherNet/IP network 7

network subscriptions 38
node address
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O
oscilloscope trace 55
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tune 36
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additional supplies 12
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primary master 42
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viewing online 40
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linking device 24
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bad 55
good 55
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uncertain 55

R
radiated RF 59
refresh catalog 66
remote access 9
replicate configuration 25
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RF
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RPI

determining 19, 20
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RSNetWorx for ControlNet 21

S
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		CG		NA		NA		Catalogue Guide		1		50		Presale / External

		CL		NA		NA		Collection		5		50		Presale / External

		CO		A5, A6, A9		D5		Company Confidential Information		NA		NA		NA / Confidential

		CP		E-only		E-only, D5		Competitive Information		5		50		NA / Confidential

		DC		E-only		E-only		Discount Schedules		NA		NA		Presale / Internal

		DI		A1, A3		NA		Direct Mail		5		100		Presale / Internal

		DM		NA		NA		Product Demo		5		50		Presale / Internal

		DS		B3		D5		Dimensions Sheet		1		5		Post / External

		DU		B3		D5		Document Update		1		5		Post / External

		GR		B2		D6		Getting Results		1		5		Post / External

		IN		B3 Primary, B2		D5, D6		Installation instructions		1		5		Post / External

		LM		NA		NA		Launch Materials		5		50		Presale / Internal

		PC		B3		D5		Packaging Contents

		PL		E-only primary, B3		E-only		Price List		5		50		Presale / Internal

		PM		B2		D6		Programming Manual		1		5		Post / External

		PP		A3		D1		Profile (Single Product or Service). NOTE: Application Solutions are to be assigned the AP pub type.		5		100		Presale / External

		QR		B2 primary, B3, B5		D5, D6		Quick Reference		1		5		Post / External

		QS		B2 primary, B3, B5		D5, D6		Quick Start		1		5		Post / External

		RM		B2		D5, D6		Reference Manual		1		5		Post / External

		RN		B3		D5		Release Notes		1		5		Post / External

		SG		B1 Primary, B4		D5, D6		Selection Guide Colour		5		50		Presale / External

		SG		B2		D5, D6		Selection Guide B/W		5		50		Presale / External

		SP		A1, A2, A3, A4		NA		Sales Promotion NOTE: Service profiles are to be assigned the PP pub type.		5		100		Presale / Internal

		SR		B2, B3		D5, D6		Specification Rating Sheet		5		100		Presale / External

		TD		B2 Primary B3, B4, B5		D5, D6		Technical Data		5		50		Presale / External

		TG		B2, B3		D6		Troubleshooting Guide		1		5		Post / External

		UM		B2 Primary, B4		D6		User Manual B/W		1		5		Post / External

		WD		B3		D5		Wiring Diagrams / Dwgs		1		5		Post / Internal

		WP		B3 Primary, B5		D5		White Paper		5		50		Presale / External

		** Minimum order quantities on all JIT items are based on the publication length. **

		Publication length		Minimum Order Quantity

		77 or more pages		1 (no shrink wrap required)

		33 to 76 pages		25

		3 to 32 pages		50

		1 or 2 pages		100



		Pre-sale / Marketing		All paper in this category is White Brightness, 90% or better. Opacity 90% or better

		Category		Color Options		AP, EMEA Paper Requirements		Canada, LA, US Paper Requirements

		A1		4 color		170 gsm  2pp		100# gloss cover, 100# gloss text

		A2		4 color		170 gsm  , folded, 4pp		100# gloss cover, 80# gloss text

		A3		4 color 		Cover 170 gsm  with           Body 120 gsm, > 4pp		80# gloss cover, 80# gloss text

		A4		2 color		170gsm Silk – 120gsm Silk		80# gloss cover, 80# gloss text

		A5		2 color		170gsm Silk – 120gsm Silk		80# gloss cover, 80# matt sheet text

		A6		1 color		170gsm Silk – 120gsm Silk		80# gloss cover, 80# matt sheet text

		A7		4 color cover
2 color text
Selection Guide		Category being deleted		10 Point Cover C2S
50# matte sheet text

		A8		4 color cover		Category being deleted		50# matte sheet text, self cover

				2 color text

				Selection Guide

		A9		2 color		100gsm bond		50# matte sheet text, self cover

				Selection Guide

				Gray shading indicates Obsolete Print Catagories



		Post Sale / Technical Communication

		Category		Color Options		AP, EMEA Paper Requirements		Canada, LA, US Paper Requirements

		B1		4 color cover		270gsm Gloss 100gsm bond		10 Point Cover C2S

				2 color text				50# matte sheet text

		B2		1 color		160gsm Colortech & 100gsm Bond		90# Cover
50# matte sheet text

		B3		1 color		100gsm bond		50# matte sheet text, self cover

		B4		2 color		160gsm Colortech & 100gsm Bond		90# Cover
50# matte sheet text

		B5		2 color		100gsm bond		50# matte sheet text, self cover



		Catalogs

		Category		Color Options		AP, EMEA Paper Requirements		Canada, LA, US Paper Requirements

		 C1		4 color cover		270gsm Gloss 90gsm silk		10 Point Cover C2S

				4 color text				45# Coated Sheet

		C2		4 color cover		270gsm Gloss 80gsm silk		10 Point Cover C2S

				2 color text				32#-33# Coated Sheet



		JIT / POD 		All paper in this category is White Brightness, 82% or better.  Opacity 88% or better

		Category		Color Options		AP, EMEA Paper Requirements		Canada, LA, US Paper Requirements

		D1		4 color		170gsm white silk		80# gloss cover, coated 2 sides

		D2		4 color		120gsm white silk		80# gloss text, coated 2 sides, self cover

		D3		4 color		Cover 170gsm  with           Body 120gsm		80# gloss cover, 80# gloss text coated 2 sides

		D4		1 color		160gsm tab		90# index

		D5		1 color		80gsm bond		20# bond, self cover

		D6		1 color		Cover 160gsm tab with Body 80gsm bond		90# index, 20# bond

		D7		2 color		160gsm tab		90# index

		D8		2 color		80gsm bond		20# bond, self cover

		D9		2 color		Cover 160gsm tab with Body 80gsm bond		90# index, 20# bond

		D10		Combination: 4 color cover, with 2 color body		Cover 160gsm with           Body 80gsm		90# index, 20# bond

				Gray shading indicates Obsolete Print Catagories

		Just In Time (JIT) or Off Set (OS)?

		Use these guidelines to determine if your publication should be JIT (just in time/print on demand) or if it would be more economical to print OS (offset/on a press). OS print jobs require an RFQ (Request For Quote) in US. If your job fits into the “Either” category, an RFQ is recommended, but not required. In the US, RA Strategic Sourcing will discourage or reject RFQs for jobs that fall within the JIT category. Guidelines differ for black & white and color printing, so be sure to check the correct tables. 

		 

		Black & White Printing







		Color Printing

		Color Printing





Print Spec Sheet

		JIT Printing Specifications				RA-QR005G-EN-P  -  3/29/2010

		Printing Specification		YOUR DATA HERE		Instructions																																				NO

		(required) Category:		D6		Select Print Category A,B,C or D from category list, on "Introduction_Catagory Types" tab																														11” x 17”				LOOSE -Loose Leaf		YES		Pre-sale / Marketing				TOP

		(required) Finished Trim Size Width:		8.5” x 11”																																8.5” x 11”				PERFECT - Perfect Bound				A1				LEFT

		(required) Publication Number :		1788-UM057A-EN-P		Sample: 2030-SP001B-EN-P																														3” x 5”				SADDLE - Saddle Stitch				A2				RIGHT				CORNER

		Use Legacy Number		NO		YES or NO																														18” x 24” Poster				PLASTCOIL - Plastic Coil (Coil Bound)				A4				BOTTOM				SIDE

		Legacy Number if applicable:				Sample Legacy Number: 0160-5.33																														24” x 36” Poster				STAPLED1 -1 position				A3

		Publication Title:		EtherNet/IP and ControlNet to FOUNDATION Fieldbus Linking Device 		Sample: ElectroGuard Selling Brief
80 character limit - must match DocMan Title																														36” x 24” Poster				STAPLED1B - bottom 1 position				A5

		(required) Business Group:		Marketing Commercial		As entered in DocMan																														4” x 6”				STAPLED2 - 2 positions				A6

		(required) Cost Center:		19021		As entered in DocMan - enter number only, no description. Example - 19021		CMKMKE CM Integrated Arch - 19021
CMKMKE Market Access Program - 19105																												4.75” x 7” (slightly smaller half-size)				THERMAL - Thermal bound (Tape bound)				A7

		Binding/Stitching:		PERFECT - Perfect Bound		Review key on right...		Saddle-Stitch Items 
All page quantities must be divisible by 4.
Note: Stitching is implied for Saddle-Stitch - no need to specify in Stitching Location.
80 pgs max. on 20# (text and cover)
76 pgs max. on 20# (text) and 24# (cover)
72 pgs max. on 24# (text and cover)

Perfect Bound Items
940 pgs max. w/cover (90# index unless indicated otherwise)
70 pgs. min. for spine without words
200 pgs min. for spine with words 

Plastcoil Bound Items
530 pgs max. of 20# (if adding cover deduct equivalent number of pages to equal cover thickness) (90# index unless indicated otherwise)

Tape Bound Items
250 pgs max. on 20# no cover
240 pgs max. w/cover (90# index unless indicated otherwise)																												4.75” x 7.75”				THERMALO - Thermal Bound (Tape bound - offline)				A8

		(required) Page Count of Publication:		102		Total page count including cover																														5.5” x 8.5” (half-size)								A9

		Paper Stock Color:				White is assumed.  For color options contact your vendor.																														6” x 4”								Post Sale / Technical Communication

		Number of Tabs Needed:				5 tab in stock at RR Donnelley 																														7.385” x 9” (RSI Std)								B1

		Stitching Location:				Blank, Corner or Side																														8.25” x 10.875”								B2

		Drill Hole YES/NO		YES		All drilled publications use the 5-hole standard, 5/16 inch-size hole and a minimum of ¼ inch from the inner page border.																														8.25” x 11” (RA product profile std)								B3						None

		Glue Location on Pad:				Glue location on pads																														8.375” x 10.875								B4						Half or V or Single Fold

		Number of Pages per Pad:				Average sheets of paper.. 25, 50 75,100 Max																														9” x 12” (Folder)								B5						C or Tri-Fold

		Ink Color				One color assumes BLACK / 4 color assume CMYK / Indicate PMS number here…																														A4 (8 ¼” x 11 ¾”) (210 x 297 mm)								Catalogs						DbleParll

		Used in Manufacturing:		NO																																A5 (5.83” x 8.26”) (148 x 210 mm)								C1						Sample

		Fold:				Review key on right...																																												Short (must specify dimensions between folds in Comments)

		Comments:																																										C2						Z or Accordian Fold

		Part Number:																																										JIT / POD 						Microfold or French Fold - designate no. of folds in Comments - intended for single sheet only to be put in box for manufacturing

																																												D1						Double Gate

																																												D2

								Folds
Half, V, Single                 C or Tri





Dble Parll





Z or Accordian                        Microfold or French






Double Gate

 



Short Fold																																				D3

						
																																						D4

																																												D5

																																												D6

																																												D7

																																												D8

																																												D9
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