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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.

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 |0ss.

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.

> B>

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

Allen-Bradley, Rockwell Software, Rockwell Automation, RSLogix 5000, ControlLogix, ProcessLogix, RSLinx, ControlFlash, PLC-5, PLC-3, SLC, and TechConnect are trademarks of Rockwell Automation, Inc.

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


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

Summary of Changes

This manual contains new and updated information. This manual includes the
addition of the 1756-RIO/B module. Changes throughout this revision are
marked by change bars, as shown to the right of this paragraph.

New and Updated This table contains the changes made to this revision.
Information :
Topic Page
1756-RI0 module front diagram 13
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Preface

Introduction
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This manual describes how to configure and troubleshoot your Logix Remote
I/0 (RIO) Communication Module.

The 1756-RIO module:
* runs in a ControlLogix environment.

* allows upgrade from PLC-5, PLC-3, or SLC systems to a ControlLogix
system with a minimum of downtime and startup time.

* uses integer data.
* does not require MSG instructions. All data is scheduled.

¢ oftloads block transfer execution to reduce processing burden on the
processor.

This publication explains how and why you would use a 1756-RIO module.
The module is used in two modes, scanner and adapter mode.

In scanner mode, the 1756-RIO module enables communication and data
transfer between a ControlLogix controller and devices on a Remote I/O
network. The module continuously scans adapters on the remote network. The
module transfers discrete and block transfer data.

In adapter mode, the module performs two functions simultaneously. First, it
emulates one or more racks of I/O to a scannet, exchanging data with that
scannet. Second, it monitors other remote I/O racks on the same Remote I/O
network.

It can be used to upgrade an existing PLC-5, PLC-3, or SLC system to a
ControlLogix system.

The advantages of using the 1756-R1O module to upgrade your system
include:

* allowing the user to leave the existing Remote I/O network in place,
alleviating the time and/or expense of replacing the I/O and field
wiring, or the process of testing out field wiring;

* allowing the new application to be tested before you switch over, so that
it works just like the old one.

» allowing you to switch back to the old application in minutes, should
you run into problems.

For installation information, see the Remote I/O (RIO) Module Installation
Instructions, publication 1756-IN610.


http://literature.rockwellautomation.com/idc/groups/literature/documents/in/1757-in916_-en-p.pdf
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Who Should Use This
Manual

Information Found in This
Manual

Additional Resources

10

We assume you understand remote I/O (RIO) modules and the host

controller system (ControllLogix).

This manual is intended for individuals who use DHRIO, PLC-5, PLC-3, SL.C,

or ControlLogix systems, such as:

* software engineers.
* control engineers.
* application engineers.

¢ instrumentation technicians.

This manual is broken into five parts:

* General module information and features - Chapter 1 and Appendix D

* Scanner mode functionality - Chapter 2, and Appendices A and C

* Adapter mode functionality - Chapter 3, and Appendices B and C

* Linking module configuration with an RSLogix 5000 project - Chapter 4
Monitoting remote I/O - Chapter 5

These documents contain additional information concerning related Rockwell

Automation products.

Resource

Description

Remote 1/0 (RI0) Module Installation
Instructions,
publication 1756-IN610

Provides details on how to install the 1756-
RIO module

Industrial Automation Wiring and Grounding
Guidelines, publication 1770-4.1

Provides general guidelines for installing a
Rockwell Automation industrial system

Product Certifications website,

http://ab.com

Provides declarations of conformity,
certificates, and other certification details

You can view or download publications at

http://literature.rockwellautomation.com. To order paper copies of technical

documentation, contact your local Rockwell Automation distributor or sales

representative.
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Chapter 1

The 1756-RI0 Module-Getting Started

Introduction This document is a user’s guide for the 1756-RIO module. The module lets
Rockwell Automation ControlLogix controllets communicate with remote I/
O over the backplane or over a remote network. This chapter describes the
ControlLogix 1756-RIO module and how it links a ControlLogix controller to
the Universal Remote I/O network.

This chapter also describes the module’s physical features, software
requirements, software and add-on profile installation instructions, and
RSLogix 5000 project setup.

Topic Page
1756-RI0 Module Components 13
1756-RI0 Module Requirements 15
Prepare the Module 16
Install the Software 19
Install the Add-on Profile 19
Create the RSLogix 5000 Project 22
Launch the Configuration Tool and Select the Module Mode 30

The 1756-RIO module:

e supports native RIO 16-bit words for data, control, and status bits.
® acts as a scanner on a Remote I/O network.

e acts as an adapter that exchanges data on a Remote 1/O network.
e supports discrete data and block transfer data in either mode.

e supportts up to 10 produced/consumed data connections (along the
backplane between the ControlLogix controller and the 1756-R1O
module) with 248 words of integer input and 248 words of integer
output for each connection.

e uses produced/consumed connections using a 1756-RIO add-on profile
in RSLogix 5000 programming software.

e supports requested packet intervals (RPIs) from 2...750 ms. All
connections use one set RPL

e maps all discrete and block transfer data into produced/consumed
connections.

e monitors existing I/O in adapter mode (Monitor mode). It can report
all existing inputs and outputs, discrete and block transter module data
to the ControllLogix controller.

Publication 1756-UM534B-EN-P - November 2010 11
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The following modules are supported by the 1756-RIO module.

Supported Modules

1/0 Family Cat. No.

1746 SLC e 1746-N14 o 1746-N04V
e 1746-N18 o 1746-NT4
1771 PLC-5 e 1771-DE o 1771-NIV

e 1771-IFE-16CH (in single-ended 16 e 1771-NOC-noBTR
Channel configuration)

e 1771-IFE-8CH (in differential 8 e 1771-NOC
Channel configuration)

e 1771-IL-Alarms e 1771-NOV-noBTR
o 1771-IL o 1771-NOV
e 1771-IR e 1771-NR
e 1771-IXE e 1771-0FE-diag
e 1771-NIV-Alarms e 1771-0FE
1794 FLEX o 1794-IEAXQE2 o 1794-0E4
o 1794-IE8

See Appendix C for additional information.
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175%6-RI0 Module The 1756-RIO module components include a 4-character display, status
indicators, an RTB connection, and an inside-door label.
Components

1756-R10/B Module

————
RIO LED - SCAN
G — | All Racks OK
© . .| Al DK/Inhibits
¥ — | No Racks Cigd
- ! ¥ _ _| Al Racks Inhibitad

R o | Rack Efs

[ = =] -« R - -|Rack Errsfinhbits

RI0 CLX 0K
RIO LED - ADPT
G —]AlRacks OK

G - - | Rack Mismatch
R e | RIO Comm Err
R--lRackEms

CLX LED

G — [Active/All OK

G - - [ Not enough Tags
Y — |lole/No Con

Y - - | o CLA Connect

R e | CLX Com Err
R - = | Com/Conn Em

G-Graen R-Red Y-Yeallow
— Solid - = Flashing

RIC Channel
Pinout
;{2_; Clr
-3 |Shid

Note that the 3-pin connector
has been changed.

i1
i) Blue

wrn 1756-RIO/B P

1756-RI0/A Module

—— —
RIO LED - SCAN
G — | All Racks OK
G - - [ All OK/Inhibits
Y — | No Racks Cfg'd
Y - -] Al Racks Inhibited
- 1 R —[Rack Errs
R - - |Rack Emrs/Inhibits
i o -+
RI0O CLX 0K

RIO LED - ADPT
G — | All Racks OK

G - - | Rack Mismatch

R —[RIO Comm Err

R - -|Rack Errs
CLX LED

G — [Active/All OK

G - - | Not enough Tags
Y — | Idle/No Config

Y - - |No CLX Connect

R —|CLX Com Err
R - -] Com/Conn Em

G-Green R-Red Y-Yellow
— Solid - - Flashing

RIO Channel
Pinout

mBIue
-€+—3 £ |Shid

151
@)Clr

1756-RIO o

A4777A
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Item Description
1 4-character scrolling display
2 Three status indicators

¢ RIO indicates the status of the network
e CLX indicates the status of the connection to the controller
e OK indicates the module’s own internal state

3 3-pin connector (blue hose) that connects to the remote devices

This is also known as the removable terminal block (RTB).

4 Inside-door label with error codes

14 Publication 1756-UM534B-EN-P - November 2010
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1756-R10 Module
Requirements

The 1756-RI0 Modes

Publication 1756-UM534B-EN-P - November 2010

The requirements for the module to operate include the installation of:

e RSLogix 5000 programming software, version 17 or later, and the
associated controller firmware.

e RSLinx software, version 2.54 or later, with an activation. Use RSLinx
Gateway or RSLinx Professional software. Do not use RSLinx Lite
software.

e the 1756-RIO module add-on profile from the CD provided with the
module.

e the 1756-RIO module installed in a 1756-ControllLogix chassis.

The 1756-RIO module can be used in various capacities depending on the
uset’s needs. First, decide which mode you want the 1756-RIO module to use.

In most cases, the module is used in scanner mode to scan and control remote
1/0 data on a network.

In adapter mode, the 1756-RIO module can perform two functions
simultaneously. First, the module can emulate one or more racks of I/O to a
scanner, exchanging data with that scanner (for example, a PLC-5, PLC-3, or
SLC). It can exchange data with the scanner as discrete data, or via block
transfers.

Second, the 1756-RIO module can act as a ‘shadow,” referred to as Monitor
mode, to monitor racks on a remote network. The module listens to the
remote 1/O and provides all inputs and outputs from the existing scanner to
the ControlLogix controller. Users can then run their converted logic against
those inputs, generate temporary outputs, and compare the existing outputs
with outputs generated by the new logic.

15



Chapter1  The 1756-RI0 Module-Getting Started

Prepare the Module The following list summarizes the initial steps needed to prepare the 1756-
RIO module before setting up the remote network. These steps will be
discussed in detail in this chapter.

You can have only one scanner per RIO network. Remove any other scanners
on the RIO network before continuing. The RIO module ships in scanner
mode. You can adjust the instructions to fit the mode that matches your needs.

1. Install RSLinx software, version 2.54 or later, with an activation. Use
RSLinx Gateway or RSLinx Professional software. Do not use RSLinx
Lite software.

2. Install RSLogix 5000 programming software, version 17 or later, and the
associated controller firmware.

3. Install the 1756-RIO module in the 1756-ControlLogix chassis.
See publication 1756-IN610.
Install the 1756-R1O module’s add-on profile found on the installation

CD shipped with the module, or download it from http://
support.rockwellautomation.com/controlflash /LogixProfiler.asp.

RSLinx software and RSLogix 5000 programming software must be
installed before the add-on profile.

See page 19.
4. Create a project in RSLogix 5000 programming software.

5. Add a 1756 controller to your project.

See page 23.

6. Add a 1756-RIO module to the project by right-clicking on the chassis
in the Controller Organizer and selecting New Module.

The Select Module dialog box appeats.

7. Expand the Communications heading and select the 1756-RIO module.
Click OK.

See page 24.

8. Select the General tab on the Module Properties dialog box to set the
module properties.

16 Publication 1756-UM534B-EN-P - November 2010
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10.

1.

12.

13.

14.

15.

16.

17.

18.

Enter the module name and slot number.

See page 24.

Click the Change button in the Module Definition section. Select your
desired mode, scanner or adapter.

The module ships in scanner mode. Note the number of input/output
tags. If this number is not the same after you map your data with the
configuration tool, you will have to return to this screen and change
them to match your configuration. You can specify independently the
number of input and output tags within the range of 1...10. Each tag
you create will create a block of 248 integers. For example, a value of 2
will create 2x248, or 498 integers.

When done, click OK on the Module Definition dialog box.
See page 25.

Select the Connection tab on the Module Properties dialog box.
Set the Requested Packet Interval (RPI).

See page 27.

Click on the Remote I/O tab, name the RIO file, and click the OK
button.

Choose Yes on the Create dialog box.

See page 31.

This will close the Module Properties dialog box. You will need to
double-click on the 1756-RIO module in the controller organizer to re-
open the Module Properties dialog box.

Click on the Configure Remote I/O Devices button on the Module
Properties dialog box to launch the configuration tool.

In the configuration tool, if needed, under the Tools menu, select Set
1756-R10O Module Scanner/Adapter Mode menu to match the RIO
module functionality to match your application, Scanner or Adapter.

See pages 33.

Configure the RIO module to match your application. In scanner mode,
add the desired racks to scan, and any block transfer modules. In adapter
mode, configure the desired racks to be emulated, or monitored, and
add any block transfer modules. Map all entries, either manually, or by
using the Automap command.

See pages 51 and 76.

17
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19. Download the configuration to the module. From the configuration
tool’s Configure menu, select Download Configuration. Set the
communication path when prompted.

See page 91.

20. Save the project.

21. Go online in the RSLogix 5000 project and download the configuration
to the controller.

See page 30.

See Chapters 2 and 3 for in-depth information on setting module modes and
configuration.

18 Publication 1756-UM534B-EN-P - November 2010
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Install the Software

Install the Add-on Profile

Publication 1756-UM534B-EN-P - November 2010

Begin by installing the RSLinx software, version 2.54 or later, with an
activation, on your computer. You must use RSLinx Gateway or RSLinx
Professional software. Do not use RSLinx Lite software.

Then, install RSLogix 5000 programming software, version 17 or later, and the
associated controller firmware.

Install the 1756-RIO module in the 1756-Controllogix chassis.

See publication 1756-IN610.

Installing the add-on profile also installs the software configuration tool. The
add-on profile and the configuration tool (56RioCfg) are on the CD that ships
with your module.

Once loaded onto your computer, the configuration tool is accessible within
the RSLogix 5000 add-on profile. The configuration tool contains two separate
programs; one for scanner mode, 56RioCfgScan; and one for adapter mode,
56RioCfgAdpt. The program that launches depends on which mode you
select.

The 1756-RI0 module requires RSLogix 5000 programming
software, version 17, or later. The add-on profile does not work

with previous versions of RSLogix 5000 programming software.

With the configuration tool, you can:
* change modes.
* sct the baud rate.
* autoconfigure racks from an attached Remote I/O network.
* manually add and configure racks.
* add and configure block transfer modules.

* map I/O data to the ControlLogix controller produced/consumed
connections.

* save and load configuration files.
* download and upload configurations.
* archive projects.

* monitor diagnostics, rack status, discrete data, and block transfers.

19
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To install the add-on profile along with the configuration tool, follow these

SthS.

1. Make sure any instances of RSLogix 5000 programming software is shut
down before beginning,

2. Insert the CD that was shipped with your module into your computet.
If you get a message about DTL32.DLL yvhen ingtglling or
running the programs on the configuration CD, it indicates

problems with the RSLinx software installation. Confirm that
you have the correct version of RSLinx software. RSLinx Lite

software cannot be used.

3. Open the folder 1756-R1IO Configuration Tool Setup. Run the
MPSetup.exe program.

The RSLogix 5000 Module Profiles Setup Wizard launches.

4. TFollow the prompts to complete the installation. Click Next. Accept the
License Agreement, install the profile, and begin.

i'ga RSLogix 5000 Module Profiles Setup

Welcome to the RSLogix 5000 Module Profiles Setup
Wizard.

The RSLogix 5000 Module Piofiles Setup 'wizard provides for the
installation of these groups of ASLagix 5000 Module Profiles.

Rockwell Automation 1756 Remate /0 Interface Module Profile
1.031

Details

< Back I Mext > I Cancel |

20 Publication 1756-UM534B-EN-P - November 2010
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Chapter 1
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5. On the Module Profiles Setup dialog box, click Install to configure

RSLogix 5000 Module Profiles.

i'f.‘a RSLogix 5000 Module Profiles Setup

Ready to Configure R5Logix 5000 Module Profiles
The wizard is ready to configure RS Logix 5000 Module Profiles.

Click, Inztall ta begin the installation.

If pou want to review or change any of your settings, click Back. Click Cancel to exit the wizard

Inztall these ASLogix 5000 Module Profiles. ..

Detail::

Available Software Yersion
1.031

Installation Status:

Group -
Fiockwell Automation 1756 Remate |/

Maot Installed e
I | = | »

< Back I Install ;l Cancel

6. Click Next.

i'(!i“ RSLogix 5000 Module Profiles Setup

Configuring R5Logix 5000 Module Profiles
The program features pau selected are being configured.

Fleaze wait while the Setup Wizard installs the RS Logix 5000 Module Profiles. This may take several

minLtes.

Status:

RS Lagix 5000 Madule Profile Core version 5.01.1407 install successful.

Instaling R ockwell Autornation 1756 Remate 1/0 Interface Module Profile version 1.03.1...
1756-RI0: 1756 Remate 1/0 [RIO] Interface
Rockwell Automation 1756 Remate |0 Interface Module Profile version 1.03.7 install successfu

FlSILogix 5000 Madule Profiles configuration complete.
4

El

< Biack. I Next > ;I Cancel
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Create the RSLogix 5000
Project

22

7. Click Finish.

i§ RSLogix 5000 Module Profiles Setup it St x|
RSLogix 5000 Module Profiles Setup

Complete

The R5Lagix 5000 Module Profiles Setup “wizard
configuration tasks have completed.  Click Finish to exit the
wizard.

¥ Display RSLogix 5000 Module Profiles Release Hotes

< Back I Finish :l Caticel

Once the add-on profile is installed, you are ready to create the RSLogix 5000
project. In this section, you will:

® start a new project.

e configure the controller in the project.

e add the 1756-RIO module to the project.
e enter the requested pack interval (RPI).
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Configure the Controller

1. Launch RSLogix 5000 programming software, if it is not opened.

2. In the RSLogix 5000 programming software Controller Organizer, from
the File menu, choose New.

{5 RSLogix 5000 =] 3
File Edit Yiew Search Logic Communications Tools ‘Window Help

. N . e T | —

open.. Chrl+0

Close L@J |m Path: [[cnones ;lﬂ‘
H s s I B =0 = [ [ [ M

i « |+ Iy Favorites {Serety X Emnme X BR A TmenCourter & Tk

Mew Component »
Import Component »

Compact

3. On the New Controller dialog box, select a 1756 controller, the Revision
number, Name, Chassis Type, and Slot number. The 1756-RI1IO module
can only be used in RSLogix 5000 programming software, version 17, or
latet.

4. Click OK.

New Controller x|}
“endor: Allen-Bradley
Type: I 1756-LE3 ControlLogi®5562 Controller j oK I
Revigion: 17 - Cancel |
™ Fedundancy Enabled Help |
Mame: Irio_modulel
Description: ;I
LI
Chassiz Type: I'I?SBVA‘ID 10-5lot ControlLogix Chassis j
Slot: H Safety Partner 5ot
Create In: IC:\F!SLogiH B000NProjects Browse... |
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Add the 1756-RI0 Module

You must be _ofﬂine to a_dd the module to the 1/0 configuration
in the RSLogix 5000 project.

1. On the Controller Organizer, right-click on the I/O Configuration
folder and select New Module from the pull-down menu.

£ Y — 1

=8 1756 Backg |_ﬂ Mew Module, . b |

4 [0]17e &3
fa o] n

Zut kel
Zopy Zkr[H-iZ
B Paste Chrl+y

Dezcription
flajor Faulk

2. On the Select Module dialog box, expand the Communications tab and
select the 1756-RIO module.

M Select Module x|
Module |DescripIiDn |\I'Endur |
- 1756-DHRIOIB 1756 DH+ Bridge/RIO Scanner A\Ian-BradIey;‘
1756-DHRIONC 1756 DH+ Bridge/RIO Scanner Allen-Bradley
- 1756-DHRIOD 1756 DH+ Bridge/RIO Scanner Allen-Bradley
- 1758-DNE 1756 Devicellet Scanner Allen-Eradley
-~ 1 756-EMZFA 1756 10/100 Mbps Ethernet Bridge, Fiber Media Allen-Eradley
-~ 1 756-EN2T/A 1756 10/100 Mbps Ethernet Bridge, Twisted-Pair Media Allen-Bradley
1756-EMBT/A 1756 104100 Mbps Ethernet Bridge, Twisted-Pair Media Allen-Bradley
- 1756-EMET/A 1756 Ethernet Communication Interface Allen-Eradley
- 1 758-EMET/B 1756 Ethernet Communication Interface Allen-Eradley
- 1756-EWEBfA 1756 10/100 Mbps Ethernet Bridge wiEnhanced Web Serv.. Allen-Bradley
(] e ¢
- =SVMCHIA Allen-Bradley
[ Controllers i
‘ 2]

Find.. | AddFavoiie |

By Categorp | By Yendar | Favarites |

ak I Cancel | Help |

4

3. Click OK.

The 1756-R1O Module Properties dialog box displays.

Publication 1756-UM534B-EN-P - November 2010



The 1756-RI0 Module-Getting Started ~ Chapter 1

On the Module Properties dialog box, from the General tab, you can
assign the module name, description, slot number, and module
definition.

B Module Propetties: Local:1 (1756-R10 2.1) I =] 4
General | Cannection | Remote 1/0 | Module Info |
Type: 1756-R10 1756 Remate 1/0 (R10] Interface
Wendor, Allen-Bradiey
Parent: Local
Nwe [ s 1=
Description ’—;,
=
todule Definition
Series & G
Revision: 21
Electronic Keying: Compatible Module
Mode: Scanner
Mumber of Input Tags: 1
Mumber of Output Tags: 1
Stats Offine [k | cancel Ll Help
Item Description
Name Choose a name that easily identifies the module.
Description The Description field is optional.
Slot The Slot field must match the slot number of the 1756-RI0 module’s location in the chassis.
Module Definition- Click on the Change ... button to change the Series, Revision, Electronic Keying, Mode (scanner or adapter),
Change ... button or Number of Input or Output Tags. The Module Definition dialog box displays.

The Module Definition dialog box displays.

Series: I“]'
Rewision: m m

Electronic K.eping: ICnmpatibIe todule j
hiocie: Scanner lhd
Mumbet of Input Tags: 1 jlhd
Mumber of Output Tags: 1 Jlad

0K I Cancel Help

4. Click OK on the Module Definition dialog box.
5. Click Yes to accept any changes.

6. Click OK again on the bottom of the General tab.
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Module Definition Dialog Box

ltem Description
Series Module series letter.
Revision Firmware revision number.

Electronic Keying

Exact Match: requires all keying attributes of the physical module and the module created in the software to
match precisely to establish communication.

Compatible Module: the module determines whether to accept or reject communication. Compatible Keying
allows the physical module to accept the key of the module configured in the software, provided that the
configured module is one the physical module is capable of emulating. This is the default setting.

Disabled Keying: indicates the keying attributes are not considered when attempting to communicate with a
module. Be extremely cautious when using this option; if used incorrectly, this option can lead to personal injury
or death, property damage, or economic loss.

Mode - Scanner or
Adapter

The module ships in scanner mode. (The 4-character display on the front of the module also indicates which mode
is set.) If you want to change the mode setting, you must first select the desired mode in the add-on profile on the
Module Definition dialog box from the pull-down menu, so that the correct configuration tool starts. Then, on the
Remote I/0 tab, you must click on the Configure Remote 1/0 devices button (the configuration tool), and select the
Tools menu>Set 1756-RI0 Module/Scanner mode to download the correct firmware.

Be aware that changing the module mode downloads firmware specific to the mode chosen. This mode setting
must match between the RSLogix 5000 programming software project and the configuration tool, but keep in
mind that the correct firmware must also be downloaded.

Input Tags - Output
Tags

Up to 10 input and output tags can be selected. Each tag is 248 words. The number of input/output tags entered
in the add-on profile’s Module Properties has to be equal or greater than the number of tags in the configuration
tool.

The number of tags in the configuration tool are determined by the mappings you create. The more tags you have,
the more backplane traffic is generated. It's best to keep the number of tags low, which is what the automatic
mapping command does, by mapping the data and packing it into the lowest number of tags.

For example, a single rack with discrete data that has the inputs/outputs mapped to block 9 requires the input/
output tags to be 10. So, in the Module Properties>General tab>Module Definition>Change button, select 10 for
the number of input and output tags.

26
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Enter the RPI

To set the RPI, follow these steps.

1. On the controller organizer, double-click on the RIO module.

2. On the Module Properties dialog box, from the Connection tab, set the
RPI for the module.

Module Faul

B Module Properties: Local:1 (1756-RI0 2.1) =1of x|

General  Connection | Remote 1/0 | Module Infa |

FRequested Packet Interval (RPI] Bl s (20-750.0]

™ Inkibit Hodule

I Major Fault On Controller If Conmection Fails Whils in Fun Mods

Status:  Offline

oK I Cancel Lpply Help

IMPORTANT

If you are using the 1756-RI0 module in a remote rack, for
example, a rack connected to the controlling ControlLogix
controller over ControlNet or Ethernet/IP, it may be necessary to
increase the RPI, as the intermediate network may not have
sufficient bandwidth to support faster updates (small RPIs). The
likelihood of having bandwidth issues is increased as you
increase the number of 248-word input and output tags.
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Remote /0 Update Time

The remote update time is the time it takes the Remote I/O scanner to scan all
of the adapters in its I/O scan list.

Baud Rate Scan Rate
2304K 3ms
115.2K 5ms
576K 8 ms

The scan rate is the approximate time it takes to scan a 16-slot logical chassis
without block transfers. The number and sizes of block transfers can
significantly affect this time.

So, for example, if you have eight adapters on your network and your baud rate
is 230.4 K, your approximate remote 1/O update time would be 8 (# of
adapters) * 3 ms (scan rate), or, 24 ms.

RPI

The Requested Packet Interval (RPI) specifies the rate at which the 1756-R10
module and the ControlLogix controller exchange data to and from each
other. The allowable RPI’s range is from 2...750 ms, with a default of 20 ms.
When the specified time frame elapses, the 1756-RIO module and the
ControlLogix controller produce data for each other. All 1756-RIO input and
output tags update with the same RPI.

Select an RPI for your application. For most applications, a good rule of
thumb would be to set the RPI equal to one half of the remote I/O scan time.
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Throughput

When using the 1756-R1O module, your system throughput is based on the
following key factors:

e Number and sizes of adapters

e Number and sizes of block transfer modules
e Overall remote I/O update time

e RPI

e Any network cards involved

e Controller scan time

e The asynchronous nature of the RPI and the remote I/O scan

Since the RIO scan is asynchronous to the RPI, the worst case, or maximum
update time to get information from the 1756-RIO into the controller is the
RPI plus two times the remote 1/O update rate.

You can use the diagnostic functions of the 1756-RIO configuration tool’s

utilities to measure the average, minimum, and maximum update times on the
Remote 1/O network.
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Set Communication Path
and Download to the
Controller in the RSLogix
5000 Project

controller.

Active.

2. Browse to the controller.

Follow these steps to set the communication path and download to the

1. On the main menu, from the Communications menu, select Who

£ Who Active

W Autabrowse l:l

+ &5 Linx Gateways, Ethernet
=@ #B_ETHIP-1, Ethernet
+ 6@ 10.88.92.102, 1788 Ethernet to Devicelet Linking Device, 178
- B 10.88.592.99, 1756-ENBT/A, 1756-ENET A
=3 Backplang, 1756-A10/A
00, 1756-L61 LOGIXSS6A1, Device_Level_Ring_applicati
01, 1756-DME, 1756-DME DeviceNet Scanner
02, 1756-IF6I14A, 1756-IFEIfA ARAAAA
03, 1756-ENBT/A
04, 1756-5IM}A, 1756-5TM1A DIG/AMNA SIMULATOR
06, 1756 module, 1756-RIO (scanner)
o X .

Path: AB_ETHIP-1410.88.92 89\B ackplanehd
Path in Project: <none»

o Go Online
Upload...
Download
Update Firmware..
Close
Help

Set Project Path

3. Click the Set Project Path button.

4. Click Download.

Launch the Configuration
Tool and Select the Modul
Mode

Once the desired module mode is set in the RSLogix 5000 module properties,

you must select the mode in the configuration tool to download the correct
e firmware. You must first launch the configuration tool and then verify the

mode setting matches in the Module Properties and in the configuration tool.

The correct firmware must be downloaded for the module to run correctly.

ATTENTION

If your desired mode is scanner mode, you do nothing at this
point, as the module ships in scanner mode.

IMPORTANT

firmware update.

The controller must be in Program Mode to continue with the

30
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Launch the 1756-RI0 Configuration Tool

Follow these steps to launch the configuration tool and to set the mode in the
configuration tool.

1. On the Module Properties dialog box, click the Remote I/O tab.

Bl Module Properties: Local:1 {1756-RI0 2.1) I =] 3]

Gieneral | Connection Remote 10 | Module Info |

RIO File [fi: |

Launch 1756-R10 Configuration Taol
The Configure Remote I/0
Devices button is not active: 87 | ooeReroeimboics

1756-R10 Configuration Tool cannot be launched until a Configuration Toal file it specified above.

Status:  Offfine oK I Cancel Spply Help

2. On the Remote I/O tab window, in the RIO File (.tio): field, type a file
name, or use the Browse button.

The file name can include a path. If the file or directory does not exist, it
is created.

When you create a file, the default location is the project
directory. If you enter a path or file that does not exist, it is
created. The file is not created until you run the configuration
tool. You can use the browse button to select a location. If you

change the path, you must click Apply before you can use the
Configure Remote I/0 Devices button.

3. Click OK.

The following dialog box appears.

File does not exist,
! Create C:iRSLagix 5000 Projeckst 1 7S6RIO0, Fo?
L

Yes Mo
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4. Click Yes. The Module Properties dialog box closes.

5. On the controller organizer, double-click on the 1756-RIO module to
re-open the Module Properties dialog box. Select the Remote I/O tab.

Notice that the Configure Remote I/O Devices button is now active.

M Module Properties: Local:1 (1756-RI0 2.1)

General | Connection Remote /0 | odule Info |
RID File (.ia): [1756RI0. 10 Brawse...
Found in <File o found>
) Launch 1755-RI0 Configuration Tacl
The Configure Remote 1/0
Devices button is now active. > @? BB B
Status  Dffine T | Hen |

6. Click the Configure Remote 1/O Devices button to launch the
configuration tool.

The 56RioCfgScan dialog box displays. You are now in the
configuration tool software for scanner mode. You can change
operating modes and configure a Remote 1/O network.

TIP If you want to change operating modes, you should do this
before configuring the module’s settings. When you change the
operating mode, you are downloading the latest firmware to
the module. The firmware is specific to the mode you choose,
scanner or adapter.

Notice that becguse ‘Scanner’ mode was set in the RSLogix
5000 programming software on the General Tab of the RIO

Module Properties dialog box, the scanner program within the
configuration tool (56RioCfgScan) starts and displays at the top
of the profile’s dialog box.
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The 56RioCfgScan program
title displays at the top of the
configuration tool’s dialog box
indicating that scanner mode
was chosen in the module’s
properties in the RSLogix 5000
add-on profile, and that you
are running the scanner
configuration tool's firmware.

Publication 1756-UM534B-EN-P - November 2010

remoterio - 1756-RI0 = - 56RioCfgScan

——File” Configure Map Communication Monitor  Tools  Wiew  Help

A= § 3w

11 Config - []- 57k Baud - InpTags:1 CutTags:1

7. On the 56RioCfgScan dialog box, from the Tools menu, choose Set
1756-R10O Module Scanner/Adapter Mode.

% remoterio - 1756-RI0.rio * - 56RioCfgScan

File Configure Map Communication Monitor S

=N I E T Export Alas File..,

2 JRIO Config - [RIO1] - 57k Baud - InpTags:

View Help

) Module Scannetjadapter Mode
1756-RI10 Module Fatal Error Capture
="

8. On the RSLinx Path Selection dialog box, click the Autobrowse box to
browse the path to the 1756-RIO module to set the communication
path and click OK.

B 56RioSetMode - RsLinx Path Selection =3

Iv Autobrowse l:l

= Q ‘workstation, USMAYSAMILLSOS
+ @5 Linx Gateways, Ethernet
=@ AE_ETHIP-1, Ethernet
+ 10.88.92.93, 1756-ENBT/A, 1756-EMNBT/A
+ 10.85.92.94, 1756-EWEE[A, 1756-EWEB/A
] 10.88.92.99, 1796-EMBT/A, 1756-ENBTIA
SR - MEackplane, 1756-A10/8
- f| 00, 1756-L61 LOGIXSS61, myhsc
01, 1756-DME, 1756-DNE DeviceMet Scanner
02, 1756-EM2F, 1756-EMZFIA
03, 1756-ENBT A
04, 1756-5IMfA, 1756-5IM1A DIGIANA SIMULATOR
i 09, 1796-H3C|A, 1756-HICIA Yer, 1.6
06, 1756 module, 1756-RIC (adapter)p,

F-[E

The configuration tool then displays the current mode in the
56RioSetMode dialog box and lets you select the mode you want to use.

IMPORTANT Remember, specific firmware downloads, depending on mede
selection. Also, you are prompted to reset the communication

path when changing from one mode to another.
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In the 56RioSetMode dialog box, select the mode from the New Mode pull-
down menu and click OK to download the new firmware.

£ 5GRioSetMode i i Rl

Curr Mode :  [1756-RI0 (adapter)

New Mode: [1756-RI0-5C4N =l

oK l Cancel |

Steps 9 and 10 change the configuration of the RIO module
between adapter and scanner mode. If your module is

configured for the desired mode, these steps are not necessary.

A status window displays showing the progress of the mode change.

The 1756-R1IO SetMode Confirmation dialog box displays the version
of the firmware it is about to download. Check carefully that this
firmware version is correct.

Changing the 1756-RI0 quule r_node or updating firmware
clears the remote 1/0 configuration stored on the 1756-RI0

module.
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9.

10.

Click OK to download the firmware.

Once you click OK, the words ‘Firmware Update’ scroll across the front
of the 1756-R1O module’s 4-character display indicating that the
firmware change is taking place.

1756-RI0 SetMode Firmware Update | atign x|

Wharning:
The 1756-RIO Module contains firmware version:

[7

1756-RIO-ADFT Yer:2.1.5
ControlLogix Allen-Bradley Remaote 10 Adapker Monitor Module
Copyright {c) 2008 Rockwell Autornation

If vou proceed the 1756-RI0 module will be loaded with
firmware version:

1756-RIC-SCAN Yer:2,1.9

The tool downloads the firmware and displays the progtress of the
download. When the download is complete, the tool displays the result
of the download. The 1756-RIO SetMode Completed Successfully
dialog box appears.

Click OK.

The front of the 1756-R1O module’s character display should now
indicate the new firmware mode.

1756-RI0 SetMode Complet ssfi x|

1756-RIC-SCAM Yer: 2,19
ControlLogix Allen-EBradley Remaoke IO Scanner Module
Copyright () 2008 Rockwell Autamation

If the download fails, the tool displays an error message.

35



Chapter 1

The 1756-RI0 Module-Getting Started

36

Publication 1756-UM534B-EN-P - November 2010



Chapter Z

Introduction

Publication 1756-UM534B-EN-P - November 2010

Configure Scanner Mode

Once the 56RioCfg configuration tool launches, you can configure a Remote
1/0 network using the RIO module as a scanner, or an adapter. This chapter
describes how to configure the module for use in scanner mode.

In scanner mode, the ControllLogix controller writes remote I/O outputs and
reads remote I/O inputs. The 1756-RIO module enables communication
between the controller and devices on a Remote I/O network. The scanner
continuously scans the adapters on the Remote I/O network.

Two types of data are transferred over the Remote I/O network - discrete and
block transfer data. Discrete data transfers consist of the scanner sending
output data and communication commands to the adapter, which instruct the
adapter about how to control its output. The adapter responds by sending
input data to the scanner.

The remote I/O block transfer module is a data transfer mechanism that lets
you control the transfer of up to 64 words of data to or from a remote device.
The 1756-R1IO module allows the user to offload block transfer execution
from the controller. The data appears in the data table of the ControlLogix
controller without having to execute the logic in the controller to perform the
block transfer. A Block Transfer Read (BTR) receives data from a remote
device. A Block Transfer Write (BTW) sends data to a remote device.

In this chapter, you use the configuration tool to configure the module in
scanner mode to prepare it for use on the Remote I/O network. You will:

* configure the racks automatically, or manually.
* add and configure block transfer modules.

* map the remote I/O modules to the ControlLogix controller produced/
consumed data.

Topic Page
Configure Scanner Summary 38
Set the Baud Rate 39
Autoconfigure Racks 40
Manually Configure Racks 43
Configure Block Transfer Modules 46
Map I/0 Data 51
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Scanner Mode
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cOnﬁgure sCanner The following list summarizes the steps to configure the 1756-RIO module in
scanner mode.
Summary

1. Set the baud rate.

2. Autoconfigure online racks on the network. (Make sure the controller is
set to Program Mode.)

3. Set the communication path.
4. Manually add any additional racks that are not online.
5. Manually add and configure block transfer modules.

6. Map/Automap the data.
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Set the Baud Rate After setting the operating mode for the 1756-RIO module, you must set the
baud rate.

1. On the 56RioCfgScan dialog box, right-click on the controller on the I/
O tree and from the pull-down menu, select 1756-RIO Properties.

EEX

Add Rack. ..
Download ko Module
Monitor Diagnoskics

The 1756-RI1O Properties dialog box displays.

1756-RI0 Module Properties

LED Banner : |

Baud Rate : |57k - Cancel
57k

2. Select the baud rate.

Value Baud Rate, Kbps
57 k - scanner mode default 57.6
115k 115.2
230 k 230.4
TIP If you perform an autoconfiguration, the 1756-RI0 module

automatically detects the baud rate by sending packets to an
attached remote I/0 network.

3. You can also optionally enter an LED Banner name.
This is a unique name you assign to identify the module. This is useful
when you have multiple RIO modules on your network. The LED

Banner displays on the 4-character display on the 1756-RIO module. It
can be from 0...15 characters long,

4. Click OK.

You must perform a download to reconfigure the module.
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Autoconfigure Racks

40

5. On the main menu, from the Configure menu, choose Download, or
click the Download Config to Module button on the toolbat.

Main Menu

% remoterio - 1756-RI0.rio * - 56RioCfg5Scan
File | Configure Map Communication Monitor  Tools  Yiew  Help

B  AutoConfigure _g_ | N2

----- IUpload Configuration

Ciownload Configuration

Toolbar

File Configure Map Communication Monitor Tools  Miew  Help

You can autoconfigure racks attached to the network, or add additional racks
manually. The Autoconfigure command scans the Remote I/O network to
determine which racks are present.

The module automatically detects the network baud rate and configures the
racks on the attached Remote 1/O network.

The 56RioCfgScan tool sends messages to all possible racks, detects all

possible baud rates, and from the replies, determines which racks are on the
network.
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The icons on the 56RioCfgScan tool show the partial rack sizes and locations.
Racks are shown with starting and ending I/O groups. For example, the
following tree shows rack 0 consisting of 4 quarter racks.

J#s cabbage - bang.rio * - b6RioCfgScan

File Configure Map Communication Mopitor Tools ¥iew Help

H S axEd 83w

Rack 0

Reack 00 - I, Data[xx] - Ow.Datafood]
+- Il Rack 00 Ij0 Grp 0-=1
“MMRacko0ljOGR2->3 o  Partial Rack (1/4 rack)
+ Rack 00 IjO Grp 4-=5
+ -l Rack 00 IO Grp 6-27
=] B Rack 01 - Ix.Data[xxx] - Ox.Datafxex]
+- Bl Rack 01 IjO Grp 0-=3
+- MW Rack 01 I} Grp 4-57
= D Rack 02 - Tx.Datal>ooc] - Ooc.Datafxoo]
= Ml Rack 02 1jO Grp 0-»5
= D Rack 03 - Ix.Data[xxx] - Ox.Data[xxx]
+ [l Rack 03 1JO Grp 2-»7

= D Rack 04 - Ix.Datalxxx] - Ox.Data[xeo]
+- W] Rack 04 /O Grp 2-35

Block transfer modules must be added and configured manually.

The controller with the connection to the 1756-RI0 module
must be in program mode when you perform an

autoconfiguration. The following error message displays if the
controller is not in program mode.

RIO Master, Auto-Scan E|

General Status 10
Bad Device State (Fun Made?)

When the module is in scanner mode, the 1756-RIO module performs the
following actions during autoconfigure. The module:

* detects the network baud rate by sending messages at each baud rate,
looking for responses.

* then sends messages to all possible racks on the network.
* builds a network configuration from the observed network responses.

* displays the network configuration.
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To perform an autoconfigure in scanner mode, follow these steps.

1. On the main menu, from the Configure menu, select Autoconfigure, or
click the Autoconfigure button on the toolbar.

Main Menu

¥ remoterio - 1756-RI0.rio *

e WITEN Map  Communicatid

Uplaad Configuration

1 Download Configuration

Toolbar

¥ remoterio - 1756-RI0rio * - S6RioCfgScan
File Configure Map Communicakion  Monikor  Tools  Miew  Help

=R e IENTE MR A 7

----- e BRIO Config - [T aud - InpTags:1 OutTags: 1

. Autoconfigure

Any configuration previously stored in the 1756-RIO module is overwritten by
the data from the autoconfiguration. You are given the option to save the
previous configuration before it proceeds with the autoconfiguration.

Autoconfiguration detects just the rack structure, it cannot locate block
transfer modules. You have to manually add block transfer modules to the
rack.

TIP There is no specific ‘auto’ baud rate when the module is in
scanner mode. When using autoconfigure, the 1756-RI0 module
tries all three baud rates and sets the baud rate based on the
responses to the messages it sends. You need to make sure that
all devices on the network are set at the same baud rate.

TIP After performing an Autoconfigure, what displays by the
H6RioCfgScan tool matches what is in the 1756-RI0 module. No
download is necessary. The Autoconfigure also automatically
maps the discrete rack data to tags in the ControlLogix
pProcessor.
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Manua"y cOnﬁgure Racks To add a rack manually to the remote I/O configuration, follow these steps.

1. On the 56RioCfgScan dialog box, right-click on the root of the I/O tree,
which represents the remote 1/O scanner, and select Add Rack from the
pull-down menu.

if; remoterio - 1756-RI0.rio * - 56RioCfgScan

File= Configure Map Communication Monitor  Tools  View  Help
= Wi ol NP SRR T R

1756-RIO Properties... §

Download to Module t!

Monikor Diagnostics

Add a rack LM

The Add/Resize Rack dialog box displays.

2. On the Add/Resize Rack dialog box, select the Rack number (in octal),
the Start Group, and the End Group.

Add/Resize Rack

Fack: |02 -

Start Grp: |6« | End Gro: |Gl ~ Cancel

Item Field Description Range
1 Rack 0...76 octal available.
2 Start Grp (I/0) 0,2456.

A logical rack consists of eight 1/0 groups, numbered 0...7. The smallest unit allowed on a
network is a quarter rack, so the starting 1/0 groups are 0,2,4,6.

3 End Grp (1/0) 1.35,7.

Ending 1/0 groups.

3. Click OK.
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Matching Configuration Tool Settings with Module Settings

After manually adding a rack, a download is necessary.

To download to the module, from the Configure menu, select Download
Configuration; ot, from the toolbat, click the Download Config to Module
button.

Main Menu

. remoterio - 1756-RI0.rio * - 56RioCfgScan

File | Configure Map Communication  Monitor  Tools  Wiew  Help

Id AdtoConfigurs _@_ | K2

""" Upload Configuration pTags:1 OutTags: 1

Download Configuration

Toolbar

# remoterio - 1756-RI0.rio * - 56RioCfgScan

File Comfigure Map Communication  Monitor  Tools  Wiew  Help

_____ ) ::: ::.- o o V| DO o PR S, JUpey, 1 "T 1
- Du:uwnlu:uau:l Zonfig To Module g DLl

Manually adding racks also requires the discrete data to be mapped to tags in
the ControlLogix controller before allowing a download. The data can be
mapped automatically or manually.

See Map 1/O Data on page 51.

Publication 1756-UM534B-EN-P - November 2010



Configure Scanner Mode

Chapter 2

Publication 1756-UM534B-EN-P - November 2010

Resize a Rack

To resize a configured rack, follow these steps.

1. On the 56RioCfgScan dialog box, right-click on the rack in the I/O tree

and choose Resize Partial Rack from the pull-down menu.

¥« remoterio - 1756-RI0. rio * - 56RioCfgScan

File Configure Map Communication Monitor Tools  Wiew  Help

H K308 8 38

= m RICQ Config - [RION] - 57k Baud - InpTags: 1 OutTags:1
= D Rack 02 - T, Dakalxxx] - Ox,Dakaxxx]

+ W R 10 Grp 4->

+ D Fuack 03 - I, Datalxoo] |

Resize Partial Rack
Delete Partial Rack

The Add/Resize Rack dialog box displays.

Add/Resize Rack

Start Grp: |2 EndGrp:m ﬂ

2. Select Start Group and End Group.

3. Click OK.

If resizing the rack results in an overlap with an existing rack, the resize

fails and displays an error message.

Add Rack Error

@ AddRack: Rack Overlaps existing Rack

If resizing the rack results in deleting block transfer modules, you are
given the option of cancelling the resize, or proceeding and deleting the

block transfer modules.
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Delete a Rack

To delete a rack, follow these steps.

1. On the 56RioCfgScan dialog box, right-click on the rack in the I/O tree
and choose Delete Rack(s).

ity remoterio - 1756-RI0.rio * - 56RioCfgScan

File Configure Map Communication Monikor  Tools  Wiew  Help

(= R ML TR A

m RIC Config - [RIOI] 57k Baud - Iinags 1 QutTags:1
ac [

+ 1l Rack 02 I.‘O Grp2-53 Mon!tor D!screte Inputs
+ D Rack 03 - Ix.Datalxo0] - O, Daka[xe Moritor Discrete Qutputs

Rack Map Discretes - Clear

2. To delete a partial rack, expand the rack in the I/O tree, right-click on
the partial rack and choose Delete Partial Rack.

¥ remoterio - 1756-RI0.rio * - 56RioCfgScan

File Configure Map Communication  Monitor Tools  Yie

WY KB R

= RID Config - [RIO1] - 57k Baud - InpTags: 1 CQukTags:1
- HRack 2 - L, Data[xxx] Ox Dratalx]

: B Rack 03 - Ix. Data[xxx] Resize Partial Rack
Delete Partial Rack

All block transfer modules represent some type of analog data. Block transfer
modules transfer a block (64 words maximum) of analog-type data at a rate
configured by the user. The 1756-RIO module lets the user offload block
transfer execution from the controller to the 1756-RIO module.

If a slot is occupied by a discrete I/O module, or is empty, select ‘Discrete’,
which is the default. If a specific block transfer module occupies the slot, select
the part number of that block transfer module.

Not all block transfer modules are supported directly by the 1756-R10O
module. If the module you are using does not appear in the list, set the module
type to BI-MODULE and set the lengths to the appropriate values. In some
cases, there are multiple templates for a given block transfer module to show
that the module can be used in significantly different ways.

See Appendix D for additional information on block transfer templates.
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All block transfer data is mapped into one of the possible 10 produced/
consumed connections on the controller. Each produced/consumed
connection allows 248 16-bit words, in and out. There are two words of
overhead for each block transfer for control/status. The 1756-RIO module
can execute as many block transfers as the user configures up to the limits of
available memory mapped to the ControlLogix controller.

IMPORTANT Block transfers do not need MSG instructions to execute.

In scanner mode, block transfer modules can be configured
manually, also.

TIP

To configure a block transfer module, follow these steps.

1. On the 56RioCfgScan dialog box, expand the I/O tree to choose the
location where you want to add the module.

:““JI block_transfer - test.rio * - 56RioCfgScan

=] 3

File Corfigure Map Communication Monitor  Tools  VWiew Help

|

N

Rack 00 - L, Datalxoo] - O, Dakalxo]
Rack 00 I/O Grp 0-=1

Wl RO0_G0_S0: Discrete

Wl RO0_GO_S1: Discrete

Wl RO0D_G1_50: Discrete

-l ROO_G1_51: Discrete

2. On the I/O tree, right-click the slot whete you want to add the module
and select Module Properties.

block_transfer - test.rio * - 56RioCfgScan

~=1al =]

File Configure Map Communication Momitor Tools  Wiew  Help
FIEEIEEIREREEALS
E- RIO Config - [1- 57k Baud - InpTags:1 OukTags:1
Es Rack 00 - Ix.Daka[xxx] - O Data[xxx]
=TIl Rack 00 1/0 Grp 0->1

| Rr00_G0 et

W ROD_i30_S51: Discret
W ROD_i51_S0: Discrete
W RO0D_51_S51: Discrete
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Module Types

3. On the I/O Module Properties dialog box, from the Module Type pull-

down, select the type.

4. Click OK.

1/0 Module Properties - RO0_GO_S0 x|

Maduls Type : | 1771-L-Alams =l
Discrete -

1746-NI4
T74E-NIE

Autg 1+ | -
o © [l I Update Time - [0 ms
Semidute © |1771.DF

Mw/Map Length: |0 - CFG Length: [35 +
Manual © [7711PE 8CH k il
1771-IL-Alams - _
Ok Cancel

Type

Description

Discrete

A block transfer module does not exist at this location.

BT-MODULE

Any other block transfer module not listed by part number in the system.

1746-xxx...1794-xxx

Part number of block transfer (analog) modules with template files in the system that are compatible with the
1756-RI0 module. See Supported Modules on page 12 for the complete list.

48

The I/O Module Properties dialog box displays.

5. Click Configure to display the BT Module Parameterization

configuration dialog box to configure the module.

1/0 Module Properties - RO2_G2_S0

Module Type : (GGEE RS L)

Configure [:J\'

iy
Rl BTF Update Time : [0 ms BT Update Time: [0
Semi-butn
BTR/Map Length : BT /Map Length :

This example shows the BT Module Parameterization dialog box for a
16-channel 1771-IFE module. Each module is different.

Use the dialog box to set parameters for a block transfer module. These

parameters are defined in the template file for the block transfer module
and are typical quantities, such as scaling parameters, and alarms.
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6. Enter the configuration data and click OK.

17714FE - 18 Channel Single Ended

DataFomat: [25 Compl =] Real Time Sample Mods [Na ATS =

Range Select Ch 1
Rlange Select Ch 2
Range Select Ch 3
Rlange Select Ch 4
Rangs Select Ch 5
Range Select Ch 6
Rangs Select Ch 7
Rlange Select Ch B
Rangs Select Ch 9
Flange Select Ch10
Fangs Select Ch 11
Flange Select Ch12
Fange Select Ch13
Flange Select Ch14
Flange Select Ch 15
Flange Select Ch16

E-16CH - RO2 (

1to 8V,

410 20 |

1o 5V,

410 20m = |

1to BV,

41020 = |

110 5V,

410 20m = |

1to BV,

41020 = |

1to BY,

410 20 = |

1to BV,

41020 |

1to B,

410 20 = |

1io BV,

1o 20w |

1to B,

410 20 |

1o 5V,

410 20w |

1to B,

410 20 |

1o 5V,

410 20mi - |

1o BV,

10 20+ |

1o 5V,

410 20mi - |

1io BV,

410 20 = |

Min Scale Ch 1
Min Scale Ch 2
Min Scale Ch 2
Min Scale Ch 4
Min Scale Ch §
Min Scale Ch B
Min Scale Ch 7
Min Scale Ch 8
Min Scale Ch 9
Min Scale Ch 10
Min Seale Ch 11
Min Scale Ch 12
Min Seale Ch 13
Min Scale Ch 14
Min Seale Ch 15
Min Scale Ch 16

Man Scale Ch 1

Max Scale Ch 2

ManScale Ch 3

Max Scale Ch 4

Max Scale Ch 5

Max Scale Ch 6

Max Scale Ch 7

Max Scale Ch 8

Max Seale Ch 9

Max Scale Ch10

Max Seale Ch 11

Max Scale Ch12

Mak Seale Ch 13

Max Scale Ch 14

Ma Seale Ch 15

Max Scale Ch 16

Cancel

7. On the I/O Module Properties dialog box, select how you want the
block transfer to update.

There are three update modes: automatic, semi-automatic, and manual.

Semiduto

Manual

Module Prope

Madule Type : ‘1771 JFE-16CH

o
Auto BETR Update Time : |0 ms  BTw Update Time: |0 ms
BTR/Map Length :

BT'w/Map Length :

CFG Le

oK
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Type

Description

Automatic

1756-RI0 module controls block transfer update.

Automatic block transfers perform a single configuration block transfer write every time the controller
transitions from Program to Run mode and then perform timed data block transfer read and write updates using
the BTR and BTW data lengths and times from the configuration tool. The length values and update times for
automatic block transfers all come from the configuration tool.

Automatic block transfers begin as soon as the controller is in run mode; they do not have to be triggered.
Errors in block transfer execution are indicated by non-zero values returned to the ControlLogix controller.

In automatic mode, the module configuration data values come from the configuration tool as default values, or
from user parameters. The size of the configuration block transfer write is the data BTW length, BtwLen, plus
the Config BTW Length, CfglLen, from the template. The data block transfer write length is BtwlLen from the
template and this is the length mapped to ControlLogix output data.

The size of the data block transfer read is set by the configuration tool.

Semi-automatic

1756-RI0 module controls block transfer update.

Semi-automatic block transfers perform a single configuration block transfer write every time the controller
transitions from Program to Run mode and then perform timed data block transfer read and write updates using
the BTR and BTW data lengths and times from the configuration tool. The length values and update times for
semi-automatic block transfers all come from the configuration taol.

Semi-automatic block transfers begin as soon as the controller is in run mode; they do not have to be triggered.
Any errors in BT execution are indicated by non-zero values in the ControlLogix controller.

In Semi-automatic mode, the module configuration data values come from ControlLogix output data. The size of
the configuration block transfer write is the data BTW length, BtwLen, plus the Config BTW Length, Cfglen,
from the template, and this is the length mapped to ControlLogix output data. The data block transfer write

length is BtwLen from the template.

The size of the data block transfer read is set by the configuration tool.

Manual

The ControlLogix controller controls block transfer update.
I/0 module configuration gathers data from the ControlLogix controller.
To execute block transfers in manual mode:

o enter the BTR and/or BTW length and BTW data in the control block for the module.

e set the BTR.EN and/or BTW.EN bits (BTR.CONT/BTW.CONT) for continuous execution.

o check the BTR.DN/BTW.DN hits that indicate BT execution is complete (BTR data is available at that time).
o check the BTR.ERR/BTW.ERR bhits. If set, read the error code to determine the cause of the problem.

Inhibit Automatic Block
Transfers

To inhibit a running automatic, or semi-automatic block transfer, set bit 9 to offset 0 of the mapped output data
for the module.

50

8. On the I/O Module Properties dialog box, select the block transfer
read-and-write-update rates, from 0...16,383 ms.

A rate of 0 means the 1756-RIO module updates the block transfer as
fast as the network and the block transfer module allows.
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Map 1/0 Data
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You must map the I/O data to locations in the ControlLogix controller input
and output data before you can scan the Remote I/O network.

IMPORTANT It is essential that the cqntrol program on th_e hos_t controller
matches the addresses in the mapping configuration on the

1756-RI0 module, otherwise the control program may
inadvertently write to the incorrect 1/0 locations. If you change
the data mappings on the 1756-RI0 module, make sure that the
control program uses the correct addresses.

Mapping connects locations in the ControlLogix input and output tags to
locations on the Remote I/O network (discrete data on racks and block
transfer reads and writes.)

Connections (produced/consumed) occur between the 1756-RIO module and
the ControlLogix controller. They are point-to-point links between two end
points.

Produced/consumed tag data is the information that gets passed back and
forth over the line between the two end points.

Thete are up to 10 blocks of produced/consumed tag data. Discrete and block
transfer tag data gets ‘packed’ into the ControlLogix produced/consumed
data. When discrete and block transfer tag data are mapped, or when the
configuration tool ‘auto maps’ the data for you, you are selecting which of
those blocks the tag data is mapped to, and the offset in the block where the
tag data is found.

See Scanner Mode 1/O Map on page 129.

When mapping is complete, you must export the aliases to the 1756-RIO
module and import the configuration to the RSLogix 5000 project.

See Aliases on page 84, for a complete discussion of exporting and importing
aliases.
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xxxin the 1/0 tree.

ATTENTION

Unassigned, or unmapped, data (I/0 addresses) are shown as

#s remoterio - 1756-RI0.rio * - 56RioCfgScan

File Configure Map Communication  Monitar

CIEEEEIE AL

Bl Fack 00 - I0.Data[ 0]-Q0.Datal 0]

Bl Fack 01 - 10.Dakal 10] - ©0.0akal 10]

F-- - - .

- InpTags:1 |Zjij_T. _
\
_—
//

EEgl Rack 02 - I0.Datal 207 - ©0.0atal 20]
B Rack 03 - 10.Data[ 30] - O0.Daka] 3'3]/
i Rack 05 - 10.Dakal 40] - O0.Data[ 40]

B Rack 10 - Ix.Dakalxox] - O, Datal o] -

Tools  Yiew

Mapped Data

Unmapped Data

IMPORTANT

If you change mappings, make sure you clear the output table in
the ControlLogix controller to prevent inadvertently writing to

an incorrect I/0 location. If you leave a value behind in the
output table, it now points to something else on the Remote I/0
network. To clear the output table, set the outputs to 0. You
must also re-import the aliases.
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Automatic Mapping

The Auto Map Any Unassigned command automatically maps any unassigned
discrete or block transfer data to ControllLogix connections. Discrete data is
mapped before block transfer data. The longest blocks of data are mapped
first, from the lowest addresses up. Any previously-assigned addresses remain
unchanged.

On the 56RioCfg configuration tool dialog box, from the Map menu, choose
Automap Any Unassigned to automatically map all the data.

= Wi s

Re-Map Al
|| - § RIO Conf ; a;| s :
xs i Rack gar appings

Any xxxs are replaced with an actual 1 /O address.

Manually Map Discrete (rack) Data

1. On the 56RioCfgScan dialog box, right-click on the rack, and select
Rack Map Discretes - Assign Manually.

File Configure Map Communication Monitor  Tools  View Help

H WA E 88 38

ags:1 CukTags:1

Monitar Discrete Inputs
B RO2_G2_50: 1771-IFE-16CH Monitor Discrete OuEpUts

Ml RO2_GZ_51: Discrete Add Rack...
Wl RO2_G3_50: Discrete Delete Rack(s)
Wl RO2_G3_51: Discrete Rack Map Discretes - Assign Manually. ..

+ D Rack 03 - Ix.Dataxxx] - Ox.Data[xx|  RackMap Discretes - Clear

Publication 1756-UM534B-EN-P - November 2010 53



Chapter 2

Configure Scanner Mode

2. On the Map Rack...Manually dialog box, from the CLX Block pull-
down menu, select the ControllLogix block and Data Offset within the
block for the Input Mapping and Output Mapping.

Map Rack 02 Manually

Input Mapping Output Mapping

CleBlock : [0 - ClBlock : [0 =
Data Offzet: |09 - Data Offzet ;| 0-9 -

[ = |

Cancel |

Data Offset Field Range Choices

Map Rack 02 Manually
Map Rack 02 Manually Input Mapping Dutput Mapping
Input Mapping S —— Tk Block : [0 =] CikBlock: [0 =]
ClxBlock: (0 = ClzBlock: [0 = Drata Offset ;|09 - D ata Offset:|0-9 -
Drata Offset : - Data Offzet:| 09 A -
Rj " oK | Cancel
i ok | Cancel |
5
§ 1
3
Item Field Description
1 Clx Block There are up to 10 data blocks (0...9) available on the ControlLogix controller for inputs and outputs. You select
the block where the data is ‘packed’.
2 Data Offset | The data offset (0...247) is the area in the data block where the input/output data is found.You select the data
offset area within the block.
3. Click OK to accept the mapping,
The configuration tool checks for overlaps with previously-mapped data and
displays an error if it finds an overlap.
54
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Manually Map Block Transfer Data

1. On the 56RioCfgScan dialog box, from the expanded rack list, right-
click on the module and select BT Module Clx Map - Assign Manually.

3 remoterio - 1756-RI0. rio * - 56RioCfgScan

File Configure Map Communication  Monitor  Tools  Wiew  Help

H 2 a3 88 38

=] m RIO Config - [RIO1] - 57k Baud - InpTags: 1 OutTags:1
- i Rack 02 - I0.Datal 0] - ©0.0akal 0]
=-fill Rack 02 /0 Grp 2-33
[ BRF0Z Grpa
W ROZ_G2
W ROZ_G3
W ROz 3 BT Module Clx Map - Assign Manually. .. k
" i Rack 03 - [x.0a BT Module Clx Map - Clear
Delete BT Module

Maodule Properties. ..
Monitor BT Module

2. On the Map BT Module...Manually dialog box, from the CLX Block
pull-down menu, select the ControlLLogix block and Data Offset within
the block for the Input Mapping and Output Mapping.

Map BT Module RO2 G2 SO Manually &|

|nput Mapping Qutput M apping

ClxBlock - (0 - CleBlock : |0 =
Data Offzet ;| 10-21 - Data Offzet -

QK. | Cancel ‘

3. Click OK to accept the mapping.

The configuration tool checks for overlaps with previously-mapped data and
displays an error message if it finds an ovetrlap.

If there is insufficient space in the current block to map the data:

¢ the Data Offset field is blank.
* the OK button appears dimmed.

Change the block number and select an offset.
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Re-Map Command

IMPORTANT If you change rr_lappings, make sure you clear the outpu_t Table in
the ControlLogix controller to prevent inadvertently writing to

an incorrect |/0 location. If you leave a value behind in the
output table, it now points to something else on the Remote I/0
network. To clear the output table, set the outputs to 0. You
must also re-import the aliases.

Use the Re-Map All command to clear all previous mappings and
automatically map all discrete and block transfer data to connections.

From the Map menu, select Re-Map AllL

n - S6RIoCFgScan
dIre | Map Communication  Monitar

"{l | Auto Map Any Unassigned

Clear all Mappings [g i

If you remap /0 data, you should export aliases and re-import

them into the RSLogix 5000 project so the control program uses
the new assignments.

See Aliases on page 84, for exporting and importing aliases.
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Clear Mappings

IMPORTANT If you change mappings, make sure you clear the outpu_t .table in
the ControlLogix controller to prevent inadvertently writing to

an incorrect |/0 location. If you leave a value behind in the
output table, it now points to something else on the Remote |/0
network. To clear the output table, set the outputs to 0. You
must also re-import the aliases.

Follow these steps to clear all mappings.

1. To clear all assigned mappings, on the 56RioCfgScan dialog box, from
the Map menu, choose Clear All Mappings.

- 1756-RI0. rio * - 56RioCfaS

Cammunication  Monitar

Auto Map Any Unassigned
Re-Map All

T

Tack 02 TiCLGrn 2=

2. On the Clear ALL Mappings dialog box, confirm that you want to clear
all the existing mappings and click Yes.

Clear ALL Mappings

ALL existing mappings will be cleared.

Are you sure?

es
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Clear Discrete Rack Data Mappings

All of the prepeding mqpping and cqnfiguration examples
currently reside only within the 56RioCfgScan software and

must be downloaded to the 1756-RI0 module.

See page 30 for download steps.

Follow these steps to clear mappings for discrete (rack) data.

1. On the 56RioCfgScan dialog box, right-click on the rack and select Rack

Map Discretes - Clear.

File <Configure Map Communication Monitor  Tools  Wiew  Help

(= Riici e REAE N .

8 | k2

_J

77/ FRack 00 - 10.Datal

Il Rack 00 [/O Grpy
W RO0_GO_S0
W RO0_GO_S1
W RO0_G1_50
W RO0_G1_S1

= E RIO Config - []1- 57k Baud - InpTags:1 COutTags:1

Monitor Discrete Inpuks

Monitor Discrete Oukputs

Add Rack. ..

Delete Rackis)

Rack Map Discretes - Assign Manually, ..

Rack Map Discretes - Clear

2. On the Clear Rack Map dialog box, confirm that you want to clear the
existing mappings and click Yes.

't Al mappings For this Rack will be cleared.
L4

Are you sure?

es

Mo
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Clear Block Transfer Module Data Mappings

Follow these steps to clear the mappings for block transfer data.

1. On the 56RioCfgScan dialog box, from the expanded rack, right-click
on the block-transfer module and select BT Module Clx Map - Clear.

¥ remoterio - 1756-RI0.rio * - 56RioCfaScan

File Configure Map Communication Monitor Tools  Wiew  Help

W NE 1R

= m RIO Config - [RIOL] - 57k Baud - InpTags:1 QutTags:1
=il Rack 0z - 10.Data] 0] - ©0.Data 0]
=-[1l Rack 02 /O Grp 2-3

El
B ROZ G2 51 Module Properties. ..
[ 7] RDz_GS_SD: Monitor BT Module

W ROz G3 S BT Module Clx Map - Assign Marually, ..

+ B PR e e BT Madule Clx Map - Clear k
Delete BT Module

2. On the Clear BT Module Map dialog box, confirm that you want to
clear the BT Module mappings, and click Yes.

Clear BT Module Map

' All mappings For this BT Module will be cleared,
L] Are you sure?

Yes Mo
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Notes:
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Configure Adapter Mode

This chapter explains how and why to use the 1756-RIO module in adapter
mode. In adapter mode, the 1756-RIO module can perform two functions
simultaneously.

First, the module can emulate one or more racks of I/O to a scanner,
exchanging data with that scanner (for example, a PLC-5, PLC-3, or SLC
controller). On Active racks, the module writes remote I/O inputs and reads
remote I/O outputs.

Second, it can monitor other remote I/O racks. On Monitored racks, the
1756-RIO module can monitor existing 1/0, also known as ‘Monitor mode,
and can be used to upgrade a PLC-5, PLC-3, or SLC system to a ControlLogix
system. Monitor mode provides existing discrete inputs and outputs, and
Block Transfer reads and writes to the ControllLogix controller.

See Scan Mode and Monitor Mode on page 99 for a complete description of

using Monitor mode.

The 1756-R1O module communicates with the ControlLLogix controller using
up to 10 input connections and 10 output connections via produced/
consumed data. Remote I/O data maps into the connections by the
configuration tool.

In this chapter, you use the configuration tool to configure the module in
adapter mode to prepare it for use on the Remote I/O network. You will:

* configure the racks automatically or manually.
* add and configure block transfer modules.

* map the remote I/O modules to the ControlLogix controller produced/
consumed data.

Topic Page
Configure Adapter Summary 62
Set the Baud Rate 63
Autoconfigure Racks 64
Manually Configure Racks 69
Configure Block-transfer Modules 72
Map I/0 Data 76
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1756-RI0 Module as an Active Rack

RIO Scanner

(reads inputs and
writes ouputs to
scanned racks)

PLC-3, PLC-5, SLC, Etc.

Rack 4

17711/0 Rack

Two-way
communication
between the RIO
scanner and the
1756-RI0 module
in adapter mode.

44828
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Rack 3

17711/0 Rack

Rack 2

1747 1/0 Rack

Rack 1

ControlLogix

1756-RIO

—>| In Adapter
Mode

Adapter Mode
1756-RI0 Module as a Monitored Rack

Rack 4

RIO Scanner
(reads inputs and
writes outputs to 1771 1/0 Rack
scanned racks)

PLC-3, PLC-5, SLC, Etc.

One-way
communication
between the Remote I/
0 network and the
ControlLogix controller.
The RIO scanner
controls the 1/0 and
the ControlLogix
controller via the 1756-
RIO module in adapter
monitors all I/0 data.
In monitor mode, it

Rack 3

17711/0 Rack

Rack 2

1747 1/0 Rack

Rack 1

monitors the 1/0 and i £ o2
brings all input and i E £58
. H c "< E

output data into the | S Be2
ControLogix controller. 1} 11
fommmmmmmmsmsssmsssmssssssossooooooooee- 11829

Universal Remote I/0 Network

Configuring the 1756-RI0 module as an adapter enables the RIO

module to emulate a 1771-ASB module. This allows a path for
peer-to-peer data to be exchanged between the scanner
controller and the ControlLogix owner of the RIO module over
the Remote I/0 network. The adapter mode functionality does
not allow the scanner controller to directly control any 1756-1/0
in the chassis with the RIO module.

The following list summarizes the steps to configure the 1756-RIO module in
adapter mode.

1.

2.

Set the baud rate.

Autoconfigure online racks on the network. (Make sure the controller is
set to Program Mode.)

Set the communication path.

Manually add any additional racks that are not online.

. Manually add and configure block transfer modules.

. Map/Automap the data.
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Set the Baud Rate To set the baud rate in adapter mode, follow these steps.

1.

On the 56RioCfgAdpt dialog box, right-click on the controller on the I/
O tree and from the pull-down menu, select 1756-R1O Properties.

Ji# RIO_adapter_mode - Adapter_mode.rio * - 56RioCfgAdpt

File Corfigurs Map Communication Monkor Tools View  Help

= 18w
Add Rack... g

- []- Auto Baud - InpTags: 1 QutTag
Download to Module

Monitor Diagnostics

The 1756-RIO Properties dialog box displays.

1756-RI0 Module Properties

LED Banner :

Baud Rate : | duta - Cancel
57k

1158k
230k

The default baud rate is Auto (automatic baud rate detection).

2. On the 1756-RIO Module Properties dialog box, select the baud rate.

Value Baud Rate, Kbps
57 k 57.6

115k 115.2

230k 230.4

Auto - adapter mode default Auto

TIP If you perform an autoconfiguration, the 1756-RI0 module

automatically detects the baud rate by monitoring an attached
Remote I/0 network.

TIP If you are only using Active racks, set the baud rate to match

the Remote I/0 network. Don't set it to Auto.

3. You can also enter an LED Banner name. This is a unique name you
assign to identify the module. This is useful when you have multiple
RIO modules on your network. The LED Banner displays on the 4-
character display on the 1756-RIO module. It can be from 0...15
characters long.

4. Click OK.
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Autoconfigure Racks

64

When the module is in adapter mode, autoconfigure builds a configuration
based on what it has heard on a running network. This process differs from
scanner mode, because the 1756-RIO module does not scan these racks, only
monitors the information to and from these racks.

The controller with the connection to the 1756-RI0 module
must be in program mode when you perform an

autoconfiguration.

The module automatically detects the network baud rate and configures the
racks on an attached Remote I/O network. Autoconfiguration detects the rack
structure and causes the 1756-RIO module to monitor the data to and from
these racks. Active and monitored racks are displayed.

See Active Versus Monitored Racks on the Network on page 67 for detailed
information about active and monitored racks.

Autoconfigure in adapter mode performs the following actions:

¢ Detects the network baud rate

* Monitors messages to and from racks on the network

Builds a network configuration from the observed network traffic

Displays the network configuration
To autoconfigure in adapter mode, you must:

* clear the old configuration.
* download a new, empty configuration.

* set the baud rate to ‘auto’, or to the baud rate that matches the existing
network.

* put the scanner in Run mode until all block transfers execute.

* put the scanner back in Program mode.

perform the autoconfiguration.

Please note, any conf@guration previously stored in the 1756-
RI0 module is overwritten by the data from the

autoconfiguration. You are given the option to save the previous
configuration before it proceeds with the autoconfiguration.
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Perform the AutoConfiguration

Follow these steps to perform autoconfiguration.

1. On the 56RioCfgAdpt dialog box, from the Configure menu, choose

Download Configuration, or click the Download Configuration button
on the toolbar.

This clears the previous configuration and downloads an empty
configuration to the 1756-RIO module.

Main Menu Toolbar

1§ RIO_adapter_mode - Adapt

{ig RIO_adapter_mode - Adapter

ol life (=N Map  Communicakic . . L
File Configure Map Communication
E AutoConfigure

mE| P 2 =
|Ti Upload Configuration n E—J K ﬁ‘n;\ |;h| ﬂ ! _Ha!

Diownload Configurakion

2. Set the baud rate to Auto. On the 56RioCfgAdpt dialog box, right-click
on the controller in the I/O tree, and from the pull-down menu, select
1756-R10O Properties to enter the baud rate.

1756-RI0 Module Properties

LED Bariner |

Baud Rate : |Auto - Cancel

57k
115k
230k

3. To automatically add block transfers, put the remote I/O scanner
module in Run mode (you set it to Program mode before you began the

autoconfiguration) and wait until the block transfers execute. Then put
the scanner back in Program mode.
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4. On the 56RioCfgAdpt dialog box, from the Configure menu, choose
Autoconfigure to build a configuration from observed network traffic,
or click the Autoconfigure button on the toolbar.

Main Menu Toolbar

M remoterio - 1756-RI0.rio *

el Map  Communicatic

File Configure Map Communication

Ipload Configuration n E:J E:J 5:'}:,"\ FEEI ﬂ ! _H,!

1 Download Configuration \

The RSLinx Path Selection autobrowse dialog box displays.

5. Navigate to the backplane and select the 1756-RIO adapter module and

click OK.
M RsLinx Path Selection
¥ Autobrowse l:l |E— Browsing - node 3 found
] Q ‘Workstation, USMAYSAMILLS0S ”~
+-F5 Linx Gateways, Ethernet
-l @x &B_ETHIP-1, Ethernet w
5] 10,58,92.93, 1756-EMET/A, 1756-ENBT/A itghse
+] 10.88.92.94, 1756-EWEE/A, 1756-EWER/A
] 10.88.92.99, 1756-EMET/A, 1756-ENBT/A g
= Backplane, 1756-a10/A
+ 00, 1756-L61 LOGIXES61, myhsc o1
+ 01, 1756-DME, 1756-DMNB DeviceMet Scanne | 1796-D...
+ 02, 1756-EM2F, 1756-EMZF/A B
03, 1756-ENBT/A g
04, 1756-5IM/A, 1756-51M1A DIG/AMA SIML
0z
05, 1756-H3C/A, 1756-HICA Ver, 1.6
1736-EMzF A
06, 1756 module, 1756-RIO (adapter)& /
+ 07, 1756-MOG3SE, & Axis SERCOS interfece g

The 1756-RIO module builds a configuration based on what it has observed
on the Remote I/O network since the download. The configuration includes
racks, block transfer modules, and observed block transfer updates. All block
transfers are set to type BI-MODULE.
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Active Versus Monitored Racks on the Network

You must distinguish between active and monitored racks, and must manually
enter active racks into the 1756-RIO module’s configuration, and manually add
any desired block transfers.

On monitored racks, the 1756-RIO module picks up the block transfers
automatically, but must have the specific module type set. This insures that the
aliases you create for import into the RSLogix 5000 project have names that
better describe the data content. Otherwise, the generic module type, BT-
MODULLE, is set.

If you want active racks, add them manually now, then download the modified
configuration to the 1756-RIO module.

In the configuration tree, each rack line precedes an icon representing rack
information. The icons represent type and size. The size, colot, and position of
the colored block indicates the location, size, and type of partial rack, and
whether the rack is active or monitored.

Active Versus Monitored Racks

Type Description

Active The 1756-RI0 module emulates one or more remote 1/0 racks. The ControlLogix controller sends the rack-
produced data, which is then sent as remote |/0 input data to the scanner on the Remote I/0 network. The
remote /0 scanner sends output data for those emulated racks to the 1756-RI0 module in adapter mode. The RIO
module then sends that data to the ControlLogix controller as consumed input data.

Use ‘Active’ if you want to exchange data between a ControlLogix controller and a scanner on remote I/0. You
can also configure one or more slots in the Active rack as block transfer modules to exchange larger amounts of
data with the remote 1/0 scanner. Active racks are one or more racks that the 1756-RI0 module is emulating to
share information between the existing scanner and the ControlLogix controller.

Any rack in the configuration tree that contains at least one portion of an Active rack displays with a lightning
bolt and a red indication on the active portion of the rack. The text ‘Actinp:0x.Datalxxx]" also displays, indicating
that this data originated in the ControlLogix controller as output data that appears as input data to the remote I/
0 scanner.

Monitor The 1756-RI0 module monitors remote I/0 inputs on an existing Remote 1/0 network, and passes data as
produced/consumed data to the ControlLogix controller. This is also known as ‘Monitor mode’. Use ‘Monitor
mode’ if you have a supervisory ControlLogix system that needs to collect data from an existing control system
with remote 1/0.

Monitored racks are racks that physically exist on the Remote 1/0 network and are to be monitored by the 1756-
RIO module. Any portion of a rack in the configuration tree that is configured as ‘Monitor’ displays with a blue
indication on the rack.
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Racks are shown with starting and ending I/O groups in the I/O tree. For
example, the following I/O tree shows rack 0 as a quarter rack starting at I/O
group 0.

Rack 00 contains four
monitored, quarter racks, so
no ‘lightning bolt'.

\

Lightning bolt denotes an
active partial rack in the rack.

The line color denotes active or
monitored partial rack state.

iyl NoName - Untitled * - 56RioCfgAdpt

File Configure Map Communication Mopitor Tools  View Help

= R R T I A

= E RIQ Config - []- 57kBaud - InpTags:1 OutTags: 1
= D Rack 00 - MonOut:Ix, Datalxco] - MonInp:Ix.Datal o]

LV LMl Rack 00 1JO Grp 0-51 Starting and ending
+ Il Rack 00 Tj0 Grp 2-»3 group number
+ Rack 00 [JO Grp 4-»5

+ -l Rack 00 IjO Grp 6-7

/' H Rack 01 - MonOut: Ik Data[xxx] - AckInp:Oux.Dakalxoo]
+- Wl Rack 01 /O Grp 0->3

- D Rack 02 - Monout: Ik Data[xxx] - MonInp:Lx.Datalxxx]
+-|M Rack 02 I} Grp 2->7

ack 03 - MonOut: L Dat. 0 Ix.Dia - ActInp: O, Datal
+ Rack 03 [JO arp 0-=1
+-HIM Rack 03 IjO Grp 2-=3
LV -l Rack 03 TjO Grp 4- 5
+ Ml Rack 03 IfO Grp 6->7

Far Help, press F1

Rack Icon Information

Code Description

Lightning bolt Denotes at least some part of the rack is configured as active. Rack
01 contains an active half rack; Rack 03 contains three monitored
quarter racks, but also an Active quarter rack; therefore, the
lightning bolt.

Red Denotes that this portion of the rack is configured as active.

Blue Denotes that this portion of the rack is configured as monitored.
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Manually Configure Racks

To add a rack manually to the remote I/O configuration, follow these steps.

1. On the 56RioCfgAdpt dialog box, right-click on the root of the I/O
tree, which represents the ControlLogix controller, and choose Add
Rack from the pull-down menu.

1§ RIO_adapter_mode - Adapter_mode.rio - 56RioCfsAdpt

File Configure Map Communication Monitor Tools  Wiew  Help

= M i A N I B

i fRI0 Config - [] - Auto Baud - InpTags:1 QutTags,

1756-RIO Propetties. ..

Download ko ule
Monitar Diagnostics

The Add/Resize Rack dialog box displays.

2. On the Add/Resize Rack dialog box, choose the Rack number (in octal),
the Start Group, the End Group, and Rack Mode (Monitor or Active).

Add/Resize Rack

Rack : mv

* panitar
" Active

Start Grp: |0 = | EndGrp:|1 =

Cancel

Type Description

Active

Emulates one or more remote I/0 racks. The ControlLogix controller sends the rack produced/consumed data as
input data, which is then sent as remote I/0 input data to the scanner on the Remote I/0 network. The remote |/
0 scanner sends output data for those emulated racks to the 1756-RI0 module in adapter mode. The RIO module
then sends that data to the ControlLogix controller as produced/consumed input data.

Use active if you want to exchange data between a ControlLogix controller and a scanner on remote 1/0.

Monitor

Monitors remote I/Q inputs and outputs on monitored, remote 1/0 racks, and passes data as produced/consumed
input data to the ControlLogix controller. This is also known as ‘Monitor mode’. Use Monitor mode if you have a
supervisory ControlLogix system that needs to collect data from older control systems with remote 1/0.
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Resizing Racks

To resize a configured rack, follow these steps.

1. On the 56RioCfgAdpt dialog box, right-click on the rack in the I/O tree
and choose Resize Partial Rack from the pull-down menu.

iif RIO_adapter_mode - Adapter_mode.rio * - 56l

File Configure Map Communicaktion Monitor  Tools  Wie

H =W K= 8 8 9 /8
i PRI Config - [ - Auto Baud - InpTags: 1 CutTags:1
= -ffifl Rack 00 - MonOt:10.Data[ 10] - MonInp:10.Datal
S8 Jrack 00 I/O Grp 0-;
B RO0_0_S0: Di
B EOn Gn SN Delete Partial Rack,

Fesize Partial Rack

The Add/Resize Rack dialog box displays. Field options differ
depending on mode.

Add/Resize Rack

Start Grp : | ~| End Grp:m %

2. On the Add/Resize dialog box, select Start Group and End Group.

You cannot change the Rack number or Rack type (Active or
Monitored). The radio button is dimmed.

3. Click OK.

If resizing the rack results in an overlap with an existing rack, the resize
fails and displays an error message.

If resizing the rack results in deleting block transfer modules, you are

given the option of cancelling the resize or proceeding and deleting the
block transfer modules.
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Delete Racks

To delete a rack, follow these steps.

1. On the 56RioCfgAdpt dialog box, expand the rack in the I/O tree,

right-click on the rack in the I/O tree and choose Delete Rack(s).

RIO_adapter_mode - Adapter_mode.rio * - 56RioCfgAdpt

File Configure Map Communication Monitor Tools  View Help

I 85088 3w

Monitor Discrete Monitared Outputs
Monitor Discrete Monitored Inputs
Monikar Discrete Active Inputs

Wl ROD_G0_S0: Discrete

Wl RO0_GO_S1: Discrete

Wl ROD_G1_50: Discrete

Wl RO0_G1_S1: Discrete
= [l Rack 00 1O Grp 2-33

Wl ROD_GZ_S0: Discrete

- Assign Manually. ..
Rack Map Discretes - Clear

2. To delete a partial rack, expand the rack in the I/O tree, right-click on

the partial rack and choose Delete Partial Rack.

File Configure Map Communication Monitor  Tools  Wiew  Help

(= i i S L TR I R 4
= fi RIO Config - [] - Auka Baud - InpTags:1 QutTags: 1
=il rack 00 - MonOUE:I0.Datal 10] - Monlnp:I0.Datal 0]

Resize Partial Rack

=g Rack 02 - MonOue: 10.Dat -

+ -l Rack 02 I/O Grp 0->1
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Configure Block-transfer
Modules

12

All block transfer modules represent some type of analog data. Block transfers
send a block (64 words maximum) of data to or from an I/O module in one
scan.

If a slot is occupied by a discrete I/O module, or is empty, select ‘Discrete’,
which is the default. If a specific block transfer module occupies the slot, select
the part number of that block transfer module.

Not all block transfer modules are supported directly by the 1756-R1O
module. If the module you are using does not appear in the list, set the module
type to BI-MODULE and set the lengths to the appropriate values. In some
cases, there are multiple templates for a given block transfer module to show
that the module can be used in significantly different ways.

See Block Transfer Module Templates on page 153 for additional information

on block transfer templates.
Block transfers can be added to active or monitored racks.
To configure a block transfer module, follow these steps.

1. On the 56RioCfgScan/56RioCfgAdpt dialog box, expand the I/O tree
to choose the location where you want to add the module.

{7fi NoName - Untitled * - 56RioCfgAdpt

File CDnFlgure Mag Communlcatlon Mon\tor Tools Miew Help

EIEEIREEEED

® RIO Config - [] - Auto Baud - IanIDck 0 CutBlack 0

= ﬁ Rack 00 - MonQut:I0.0atal 0] - ActInp:O0.Datal 0]
EL - Rack 00 I/ Grp 0->7

-l RO0_GO_30: Discrete

M ROO_G1_50: Distrate
- Wl ROD_G1_51: Discrete
-l RDO_GZ_50: Discrete
- Ml R00_G2_51: Discrete
- Wl ROO_G3_S0: Discrete

2. On the I/O tree, right-click the location whete you want to add the
module and select Module Properties.

{751 NoName - Untitled * - 56RioCfaAdpt

File Configure Map Communication Monitor Tools Yiew Help

= Wi B B EC TR I A 7
=i RIO Config - [] - Auto Baud - InpBlock 0 OutBlock 0
[= ﬁ Rack 00 - Mondut:10.Datal 0] - ActInp:Q0.Datal 0]
= - Rack 00 IjO Grp 0-7

[ ] RDD _iG0_50: Dlscrete

Mo ||IJE= Properties. .
ol ROD G150, Discr e

Ml RO0_G1_S1: Discrete
-l RO0_GZ_S0: Discrete
~-Hl ROO GZ 51t Discrete

The dialog boxes change depending on mode, active or monitored.

TIP On active racks, the only Module Type is BT-MODULE.
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3. On the I/O Module Properties, from the Module Type dialog box pull-
down menu, select the module type.

You have various choices depending on the rack type.

1/0 Module Properties - RO0_GO_S0 E|
Module Type : | RN
Template Info
ETR Len: |64 BT\ Len: |64 CFG+BTW Len: |B4
RIO Metwork Info
BTR Len: |0 Min BTW Len: |0 Max BT Len: |0
BTR Upd Time: |0 ms BTw Upd Time: |0 ms!
Map
BTR Len: |64 A BT Len: |64 -
Cancel
Module Type Selection
Mode Description
Active In Active mode, select BT-MODULE, and then adjust the BTR Length and BTW Length to match your ControlLogix
application. These sizes are determined by the remote 1/0 scanner and must match the remote 1/0 scanner’s
configuration.
Monitor In Monitor mode, select the type of module that is in that location on the Remote 1/0 network from the pull-
down menu. If the specific module is not supported, select BTI-MODULE, and adjust the sizes to match your
ControlLogix application. These sizes are determined by the remote I/0 scanner and must match the remote 1/0
scanner’s configuration.

4. Click OK.
Active Racks
1. On the I/O Module Properties dialog box, from the Module Type

menu, select BI-MODULE. (On active racks, the only block transfer
module type is BT-MODULE.)

1/0 Module Properties - ROO_G6_S0

Module Type : |D|screts ﬂ

Template Infa Discrate
BTR Len: en ;|64 CFG+ETW Len: |64

RIO Netwark Info
BTR Len: |0 Min BT Len: |0 Max BTW Len: [0

BTR Upd Time: |0 ms BTW Upd Time : |0 ms
Map

BTR Len: BTw Len:
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From the BTR Len and BTW Len pull-down menus, select the desired
lengths. The BTR Length and BTW Length sizes are determined by the
remote I/O scanner and must match the remote I/O scannet’s

configuration.
1/0 Module Properties - R0D_G6_S0 X
Madule Type : |BT'MDdu|E j
Template Infa
BTF Len: |64 BTW Len: |64 CFG+BTW Len: |64
RIO Network Info
ETR Len: |0 Min BTW Len: |0 Max BTW Len: [0
BTR Upd Time: |0 ms BT Upd Time : |0 ms
dap
BTR Len: |E4 - BT Len: |64 A '
55 ~
56 T
58
59
E0
B1
E2
‘F1 [ ] H
| p—

2. Click OK.
Monitored Racks

1. On the I/O Module Propetties dialog box, from the Module Type pull-
down, select the block transfer module type.

1/0. Module Properties - ROD_G2_S0

Madule Type : |Discrete ﬂ
Template Infa 17AEHDA e
1746-MT4 I
ETR [1771-DE H CFG+BT'W Len : |64
RID Network I 1771 1FE SEH m
1771 L-Alarms
BTR |17714L tax BTW Len: |0
1771R
BT Upd TILTTLIXE . BT Upd Time : [0 ms
Map
BTF Len: BT Len:

Cancel
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2. From the BTR Len and BTW Len pull-downs, select the desired lengths.
Select the block transfer Module Type from the pull-down menu that
matches the module on remote I/O. If the desired module is not listed,
select BT-MODULE. Adjust the BTR Length and BTW Length to
match your application. These sizes are determined by the remote I/O
scanner and must match the remote I/O scannet’s configuration.

1/0 Module Properties - RO0O_G2_S0

Madule Type : [17714FE-1BCH |
Template Info
BTR Len: |20 BTW/ Len: |0 CFG+BTW Len: |37
RIO Metwork Info
BTR Len: [0 Min BT Len: |0 Max BTW Len: |0
BTR Upd Time: |0 ms BTw Upd Time : |0 ms
Map
BTR Len: |20 h BT Len: |37 -
55 A
56 1)
58
53
1)
Bl
Fi 2 3 N
I | e

3. Click OK.
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Map 1/0 Data

You must map the I/O data to the ControlLogix controller produced/

consumed data blocks and offset locations before you can scan the Remote I/
O network. After mapping is complete, you must export the aliases to the
1756-R1O module and import them to the RSLogix 5000 project.

See Aliases on page 84 for a detailed discussion of Exporting/Importing

Aliases.

IMPORTANT

If you change mappings, make sure you clear the output table in
the ControlLogix controller to prevent inadvertently writing to
an incorrect |/0 location. If you leave a value behind in the
output table, it now points to something else on the Remote |/0
network. To clear the output table, set the outputs to 0.

Unassigned I/O addresses are shown as xxx in the I/0O tree.

I#RID_adapter_mode - Adapter_mode.rio * - 56RioCfaAdpt

File Configure Map Communication Monitor  Tools  View  Help

I AL

Tt RIC Config - []- Auto Baud - InpTags: 1 CutTags:1

= 1M Rack 0010 Grp 0-31

i RO0_GO_S1: BT-MODULE - MonET'!10,Data]

W RO0_GZ_30: Discrete

= ﬂ Rack 00 - MonQut:10,Datal 10] - ManInp:10.0atal 0] - ActInp:00.Datal 0] \
H ROD_G0_30: 1771-0FE-Diag - MonBTw:I0.Datal 20] - MonBTR:10.Datal
42] - ManBTR:10.Diaka[108]
] - MonB TR I Data0t

*l -g—

Mapped Data

Datalxx]
e Unmapped Data

Automatic Mapping

The configuration tool maps all unassigned I/O to produced/consumed
inputs and outputs. It leaves any previously assigned addresses unchanged.

On the 56RioCfg configuration tool dialog box, from the Map command on
the main menu, choose Automap Any Unassigned to automatically map the

data.

File Configure

EH =

Re-Map all k
Clear all Mappings

16
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Manually Map Discrete Data

TIP On monitored racks, inputs and outputs get mapped to
ControlLogix inputs, so be careful when mapping them so that
they don't overlap.

Manually Map Discrete(rack) Data

1. On the 56RioCfgAdpt dialog box, right-click on the rack, and choose
Rack Map Discretes - Assign Manually.

File Configure Map Communication Monitor Tools Wiew Help
S ESEIR T I A
| ?i RIO Config - [1- Auto Bawud - InpTags: 1 OukTags:1
=] I Rack 00 - MonQut:I0,Data[ 10] - MonInp:I0.Datal 0]
=T Rack 00 [/ Grp 0-31
W RO0_GO_S0: Discrete
M RO0_GO_S1: Discrete
M RO0_G1_S0: Discrete
W RO0_G1_S1: Discrete
= H Rack 02 - MonOut:I0. Data[ 20] - AckInp:00.Datal 0]
=TI Rack 02 1[0 Grp 0-31
W R0Z2_GO_S0: Discrete
W R02_GO_S1: Discrete
W R02_G1_S0: Discrete
B RO2_G1_S1: Discrete
e D Rack 05 - Mo 0.Data[ 40] - MonInp:I0.Dakal 3

Manitor Discrete Monitored Outputs
Manitor Discrete Monitored Inputs
Monikor Discrete Active Inputs

Add Rack,..

Delete Rackis)

Rack Map Dis i
FR.ack Map Discretes - Clear k

2. On the Map Rack... Manually dialog box, from the CLX Block pull-
down, select the Controllogix scheduled block and Data Offset within
the block.

Map Rk D0 Manually

1 o e N g S T e | ME
9 = T._ RIZ Corfig -] - ,ﬁ':tu Baud - InpTacs:1 CukTags: .
3 - Pzck CO - MonZut 10,03tz LC] - Monlnp:l0 Cakal 0]

MonOut/Clxlnput Monlnp/Clel nput Actinp/ClkOutput
ClzBlock: |0 = Cl Black : {0 LJ Block
Data Offset: |9 - Data Offset:) 10-19 - D &karffet :
Cancel
| H Reck C2 0 MaonZuk I0,0atc[ 2] ActInpe20 Dakal 0]
=1l Reck C2 If Grp 0-=1
W RCZ_0_30: Ciscrete
W RCZ_=0_51;: Ciscrete
Item | Field CLX Data Type | Rack Type | Description
1 MonOut | ClxInput data Monitored/ | Remote /0 scanner outputs are mapped to ControlLogix controller inputs. The 1756-
Active RI0 module monitors output data sent by the scanner to the monitored/active rack. It
is reported in the ControlLogix controller as input data.

2 Monlnp | ClxInput data Monitored | Remote I/0 scanner inputs are mapped to ControlLogix controller inputs. The 1756-
RIO module monitors input data sent to the scanner by the monitored rack. It is
reported in the ControlLogix controller as input data.

3 Actinp ClxOutput data | Active Remote I/0 scanner inputs are mapped from the ControlLogix outputs. The
ControlLogix controller writes output tags to the 1756-RI0 module, which sends the
data to the remote I/0 scanner as input data.
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3. Click OK to accept the mapping.
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Manually Map Block-transfer Data

1. On the 56RioCfgAdpt dialog box, from the expanded rack list, right-
click on the module and choose BT Module Clx Map - Assign Manually.

i NoName - Untitled * - 56RioCfaAdpt

Fle Configure Map Communication Monitor  Tools  Wiew  Help

= i R R B TR S L

= ri RIS Config - [1 - Auto Baud - InpBlack 0 CutBlock 0
= s Rack 00 - Monout:Ix,Data[xxx] - ManInp: Iz, Datalxxx]
=i Rack 00 /0 Grp 0-7
: Discrete
2| -IFE-8CH - MonB
ROO_G1_50; Discrete

B B S
Module Properties.

Ml RO0_G1_51; Discrete | Monitor BT Madule

-l RO0_GZ_S0; Discrete | BT Module Clx Map - Assign Manually..
-l RO0_GZ_S1: Discrete | BT Module Clx Map - Clear

-~ Il RO0_G3_S0: Discrete Delete BT Module

-l RO0_G3_S1: Discrete
Ml RO0_G4_S0: Discrete
-l RO0_G4_S1: Discrete

© N NN CE O Pieeenbe

2. On the Map BT Module... Manually dialog box, for the block transfer
read and write data, select the ControlLogix scheduled block and Data
Offset within the block.

Map BT Module ROO GO 50 Manually

~MonBTw /Clel nput — -~ - MonBTR/Clslnput - i ActBTRAClOutput -

ChiBlack: [0~ || ChBleck:[0 <] | cwBlock:[ '
. il |
Data Offzet :120.42 v] | Data Offget :]43-58 bt 1 ; Diata Dffset :i ot fi

tancel 1
3. Click OK to accept the mapping,
Block-transfer Data Map Destinations for Monitored and Active Racks

Field CLX Data Type | Rack Type Description

MonBTW ClxInput Monitored Block transfer write data maps to ControlLogix controller inputs.

MonBTR ClxInput Monitored Block transfer read data maps to ControlLogix controller inputs.

ActBTR ClxQutput Active Block transfer read data maps to ControlLogix controller outputs (The ControlLogix
controller writes the data and the 1756-RI0 module sends the data to the remote I/0
scanner.)

Block transfer write data maps to ControlLogix controller inputs.
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Re-Map Command

IMPORTANT If you change mappings, make sure you clear the outpuft ftable in
the ControlLogix controller to prevent inadvertently writing to

an incorrect I/0 location. If you leave a value behind in the
output table, it now points to something else on the Remote I/0
network. To clear the output table, set the outputs to 0. You
must also re-import the aliases.

Use the Re-Map All command to clear all previous mappings and
automatically map all discrete and block transfer data to produced/ consumed
data connections.

From the Map menu, choose Re-Map All.

{1 RIO_adapter_mode - Adapter_mode.rio * - 56RioCfgAdpt

File  Configure Communication  Monitor  Tools  View  Help

u t:J f,;' Ak Map Any Unassigned

=Bk RIO Conf Clear 8l Manmi rags:1 DI
- fd Rack =ar Al Mappin 10.Data] 0] - ActInp: 0.
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Clear Mappings

IMPORTANT If you change mappings, make sure you clear the output table in
the ControlLogix controller to prevent inadvertently writing to

an incorrect I/0 location. If you leave a value behind in the
output table, it now points to something else on the Remote I/0
network. To clear the output table, set the outputs to 0. You
must also re-import the aliases.

Follow these steps to clear all mappings.

1. To clear all assigned mappings, on the 56RioCfgAdpt dialog box, from
the Map menu, choose Clear All Mappings.

i RIO_adapter_mode - Adapter_mode. ri

File Configure BEESM Communication  Monikor

H ﬁj E‘ Auto Map Any Unassigned
Re-Map Al

--Kf5 RIC Conf
=y 7T Clexr AllMappings |

2. On the Clear ALL Mappings dialog box, confirm that you want to clear
the existing mappings and click Yes.

Clear ALL Mappings

] ALL existing mappings will be cleared.
. Are you surey

Yes
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Clear Discrete Rack Data Mappings

All of the preceding mapping and configuration examples

currently reside only within the 56RioCfgAdpt software and
must be downloaded to the 1756-RI0 module.

See Set Communication Path and Download to the Controller in
the RSLogix 5000 Project on page 30 for download steps.

Follow these steps to clear mappings for discrete(rack) data.

1. On the 56RioCfgAdpt dialog box, right-click on the rack and choose

Rack Map Discretes - Clear.

578 NoName - Untitled * - 56RioCfgAdpt e

File Configure Map Communication Monitor  Tools  Wiew Help
8" Wi R BN B R R S
% RIC Config - [] - Auto Baud - InpBlock 0 OutBlock 0

ﬂ R ) - MonQut:I0.0ata] 10] - Mores o baial
M Rack 00 1 Grp 0-=7 | Monitor Discrete Monitored Cutputs

Bl RO0_GOD_S0: Discrete | Monitor Discrete Monitored Inputs

E1 RO0O_GO_S1: 1771-IFE-8CH .f Monikor Discrete Ackive Inputs
RO0_G1_50: Discrete | fdd Rack..
ROD_G1_51: Discrete | Delete Rack(s)
RO0_GZ2_50: Discrete | Rack Map Discretes - Assign Manually...
ROO_G2_S1: Discrete | Rack Map Discretes -

- Il RO0_G3_50; Discrete

2. On the Clear Rack Map dialog box, confirm that you want to clear the

existing mappings and click Yes.

L] Al mappings For this Rack will be cleared,
o Are you sure?

Yes Mo |
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Clear Block Transter Module Data Mappings

Follow these steps to clear the mappings for block transfer data.

1. On the 56RioCfgAdpt dialog box, from the expanded rack, right-click
on the block transfer module and choose BT Module Clx Map - Clear.

File Configure Map Communication Monitor Tools  View  Help

CIEEIEE

i85 %

] m RIO Config - [RIOL] - 57k Baud - InpTags: 1 OutTags:1
= i Rack 02 - 10.Datal 0]- OD.Data[ 0]
- {ill Rack 02 10

| IR0z G2 S0
u ROZ G2 51: Maodule Properties. ..
™ RD2_GS_SD: Monitor BT Module

W R0z 53 51 BT Module Clx Map - Assign Manually. ..
- i Rack 05 - .0 at_a[xx BT Module Chx Map - Clear k

Delete BT Module

2. On the Clear BT Module Map dialog box, confirm that you want to
clear the existing mappings, and click Yes.

Clear BT Module Map

All mappings For this BT Module will be cleared,
. Are you sure?

Yes

Mo
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Link Module Configuration with RSLogix 5000
Project

Introduction Now that the configuration, mode selection, and network preparation in the
configuration tool are complete, the next steps include downloading the
configuration to the 1756-RIO module and exporting aliases to the RSLogix
5000 project. This completes the prepatration of the 1756-RIO module for
operation on a Remote 1/0O network.

In this chapter, you will:

create aliases and export them to the RSLogix 5000 project.
convert an older system to a ControlLLogix system.
download configurations to the module.

upload configurations to the project.

save configurations to disk.

archive configuration templates.

Topic Page
Commission Summary 83
Aliases 84
Manage Configurations N
Commission sllmmary The following list summarizes the steps to save and export your configurations

from the configuration tool to the module, and import them to the RSLogix
5000 project, so that you can begin scanning on a Remote 1/O network.

1.

2.

3.
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Export aliases in scanner and adapter mode.
Download configurations to the 1756-RIO module.
Upload configurations to the RSLogix 5000 project.
Save configurations to disk.

Archive configurations.
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Aliases
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Aliases are used to access data in the ControlLogix system. They define the
names and descriptions exported from the configuration program and
imported into the RSLogix 5000 control program and should be used for
adapter and scanner modes.

Aliases are symbolic names that point to 1/O data. The configuration tool
creates these aliases for discrete and block transfer data based on the I/O
mappings. It is important that you develop the control program in the
RSLogix 5000 project with reference to aliases as opposed to absolute
addresses. Then, if the mappings change, the ControlLogix controller still
operates; you just create aliases for the new mappings by exporting them from
the configuration tool and re-importing them into the control program, which
then points to the new data.

EXAMPLE For example, let’s say you're mapped rack 7 .input.s to block 0,
offset 8, so the data for rack 7, /0 group 0, is at input address

10:[10]. Now you add a rack 6 and remap everything so that now
the rack 7 input data maps to block 0, offset 20.

The data for rack 0, 1/0 group 0, now moves to 10:[22].

If you had used absolute addresses in your control program, you
would have to re-address every instruction in the program. By
using aliases, you can use the Export Aliases command from
the configuration tool and import them into the RSLogix 5000
project, which automatically points to the new data.

IMPORTANT You must export ’Fhe new aIiaseg from the qonfiguration tool
and import them into the RSLogix 5000 project before you run

the program; otherwise, you could read wrong inputs and/or
write wrong outputs.

Also, it’s important to note that export options in the configuration tool differ
depending on whether you have your 1756-RIO module set for scanner or
adapter mode.

In this section, you will cover:

* exporting aliases in scanner mode.
* exporting aliases in adapter mode.

* using the Export Aliases command in the configuration tool to upgrade
an existing system to a ControlLogix system.
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This example shows the 1756-RI0 module location

in slot 0 of the local chassis.

Export Aliases in Scanner Mode

To export aliases in scanner mode, follow these steps.

1. On the Tools menu, choose Export Alias File.

& scanner_mode - scanner mode. rio - H6RioCfgScan

File Configure Map Communication Monitor WESEN View Help

[~ Wi RS i 4|
e Set 1756-RI0 Madule ScannerfAdapter Made

1756-RIO Maodule Fatal Error Capture

2. On the Export RSLogix 5000 Aliases dialog box, enter the FileName,

location, Alias Prefix, and Base Tag.

Export RSLogix5000 Aliases

FileM ame : |C:\Documents and SettingshlanickehDesktop\SERindliasQuickstarttestd.c .. Browse Button

Alias Prefis : [RI0_

Baze Tag: |LocaI:D

[ o | Cancel |
Field Description
FileName Use the browse button to change the file location.
Alias Prefix Use to distinguish between aliases for different 1756-RI0 modules. If you have multiple 1756-RI0 modules in the
RSLogix 5000 project, assign each module a unique Alias Prefix so that the tags for each one are unique.
Base Tag Use the base tag to identify the 1756-RI0 module location on the ControlLogix chassis.
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3. Click OK.

See Scanner Mode 1/O Map on page 129 in Appendix C for more

information.
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Export Aliases in Adapter Mode

To export aliases in adapter mode, follow these steps.

1. On the Tools menu, choose Export Alias File.

i RIO_adapter_mode - Adapter_mode. rio - 56RioCfgAdpt

File Configure Map Communication  Monitor WE=EN Yiew Help

CIEEIE

Rack 00 - MonOut:I0.Datal 101-MonIn)  Set 1756-RIO Module Scanner/Adapter Mode
B4l Rack 02 - MonCuk:I0 Datal 20]- ACKING 1 756-R 10 Module Fatal Ervor Caplure

2. On the Export RSLogix 5000 Aliases dialog box, enter the FileName,
location, Alias Prefix, Base Tag, and RIO Output Placeholders.

Export RSLogix5000 Aliases

Browse
FileMame : |C:\F’mg|am Filez\Rackwell Software’\RSLogis 5000%Wadule ProfileshRa 1756 RIO Comms'\BER it
. Button
Maonitored RIO Inputs Monitored RIO Outputs
7 Alias Prefis : [R10_ [ Alias Prefis :[RI0_MON_
Base Tag: || acalo:l [ Include BT Configuration 'words

Active RIO Inputs

v Aliaz Prefiz W
Base Tag: W

RIO Output Placehalders

v Alias Prefix [HID_—
Base Tag W

™ Include BTwW Configuration Wards

Cancel

Field Description

FileName Use the browse button “..." to change the file location.

Alias Prefix Use to distinguish between aliases for different 1756-RI0 modules and to help identify groups of data items. If
you have multiple 1756-RI0 modules in the RSLogix 5000 project, assign each module a unique Alias Prefix so
that the tags for each one are unique.

Base Tag Use the base tag to identify the 1756-RI0 module location in the ControlLogix chassis.

RIO Output Placeholders | Use this set of aliases when the 1756-RI0 module is set to Monitor mode. These output placeholders aliases
point to a ControlLogix internal array. If you are using Monitor mode, you can write your new application to
write to this placeholder array and compare the monitored outputs to the outputs written by the new control
program. If you don't want the aliases, leave the box unchecked.

RIO Qutput Placeholders | This tag must be created by the user in the ControlLogix control program and must be an integer array of 10

Base Tag RioTempQut elements (0...9), each with 255 sub-elements (0...254). So, RioTempQut would be
RioTempQut[0,0] to RioTempQOut[9,254].

Include BTW Check this box if you choose to include aliases for block transfer write configuration data.

Configuration Words

86

3. Click OK.

For more information on the use of placeholders, see Use Monitor Mode to
Upgrade an Existing System to a Controll .ogix System on page 87.
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Use Monitor Mode to Upgrade an Existing System to a
ControlLogix System

To upgrade an existing system, such as a PLC-5, PLC-3, or SLC system, to a
ControlLogix system, you have to perform these steps.

1. Monitor the network in adapter mode.

2. Write the new control program in RSLogix 5000 programming software
to write to the internal array.

3. Compare the existing system’s outputs with the ControlLogix outputs,
using the same live inputs.

4. Once both systems write the same outputs and have the same timing,
switch over to the RSLogix 5000 control program for control.

Now it’s writing the real outputs instead of the placeholder array, using
the 1756-R1IO module to scan the network.

You could use the same 1756-RIO module to monitor and scan the network.
You would have to download the scanner firmware after you compare the
systems using the module in adapter mode to monitor the network. Or, you
could use two 1756-R1O modules; one as a scanner, and one as an adapter on
the Remote I/O network.

The following example breaks down the process. It explains using the 1756-
RIO module:

* as an adapter and its configuration in the configuration tool’s I/O tree.

* with the configuration tool to cteate the aliases based on the I/O
configuration tree.

* configuration tool’s process of exporting aliases to convert an existing
system to a ControlLogix system using the module in scanner mode.

Create a Network Configuration and Export Aliases

Follow these steps to create a network configuration in the configuration tool
and to create the aliases based on that configuration.

1. Set the 1756-R1IO module to adapter mode.

See Launch the Configuration Tool and Select the Module Mode on
page 30.

2. Create the network configuration in the configuration tool’s tree for the
1756-R1O module in adapter mode.
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The following I/O tree configuration comprises one monitored quarter
rack and one active quarter rack.

1 akal 0]
=1 Rack 00 I/ Grp 0->
W RO0D_G0_S0; Discrete 3

Wl RO0_GO_S1: Discrete
W ROD_G1_S0: Discrete
W RO0_G1_51: Dj
2 — pw =B Rack 01 - Monout:I0.Data] 20] - ActInp:00.Data[ 0]
=1 Rack 01 1/ Grp -1
W RO1_G0_S0; Discrete
W RO1_G0O_S1: Discrete
W RO1_G1_50: Discrete
W RO1_G1_S1: Discrete

Item | Description

1 Rack 00 is a monitored, quarter rack encompassing |/0 groups 0 and 1
2 Rack 1 is an active quarter rack encompassing 1/0 groups 0 and 1

3 All input and output maps to connection 0, so, 10 and 00

ATTENTION Monitored out_puts include outputs to monitored racks and
outputs to active racks.

3. Export the alias file. Once the network configuration is complete in the
configuration tool, from the Tools menu, choose Export Alias File.

The following graphic and tables show how the configuration tool
creates aliases based on the I/O configuration from the tree.

Export RSLogix5000 Aliases X

FileM ame : |C:\Program Files'Rockwell SoftwaretRS Logix 50004 odule ProfileshRA 1756 RIO Commsh5ERind

Monitored RIO [nputs Monitared RI0 Dutputs
1 [ Alias Prefix: |H|D_ ¥ Alias Prefiz :|H|D_MUN_
2 Base Tag: |L0c:aI:D:I ™ Include BT Configuration \waords

Active RIO Inputs
v Alias Prefis : |H|D_AET_

Base Tag: |Local 0:0

RIO Output Placeholders
W Alias Prefis: [R10_

Base Tag: [RioTempOut
I Include BTW Corfiguration Words

oK Cancel
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Iltem | Description

1 Prefixes are left at their defaults.

2 The Base Tag field represents the location of the 1756-RIO0 adapter in the rack. In

this case, the adapter is in slot 0.

The table shows how the prefixes are used in creating alias names, the
descriptions that are created for the aliases, and how the addresses are
created from the base tags and data mappings.

Alias Name Description Address
RIO_R00_STS Rack-00 Status - Monitored Local:0:10.Datal0]
RI0_l000 Rack-00 Grp-0 Discrete Input - Monitored Local:0:10.Data[2]
RIO_l001 Rack-00 Grp-1 Discrete Input - Monitored Local:0:10.Data[3]
RIO_MON_0000 Rack-00 Grp-0 Discrete Output - Monitored Local:0:10.Data[12]
RIO_MON_0001 Rack-00 Grp-1 Discrete Qutput - Monitored Local:0:10.Data[13]
RIO_MON_0010 Rack-01 Grp-0 Discrete Qutput - Monitored Local:0:10.Data[22]
RIO_MON_0011 Rack-01 Grp-1 Discrete Output - Monitored Local:0:10.Data[23]
RIO_ACT_I010 Rack-01 Grp-0 Discrete Input - Active Local:0:00.Data[2]
RIO_ACT_I011 Rack-01 Grp-1 Discrete Input - Active Local:0:00.Datal[3]
RI0_0000 Rack-00 Grp-0 Discrete Output - Place Holder RioTempOut[0, 12]
RI0_0001 Rack-00 Grp-1 Discrete Output - Place Holder RioTempOut[0, 13]
RI0_0010 Rack-01 Grp-0 Discrete Output - Place Holder RioTempOut[0, 22]
RI0_0011 Rack-01 Grp-1 Discrete Output - Place Holder RioTempOQut(0, 23]

4. Write a ControlLogix control program in the RSLogix 5000 project to
write outputs to the placeholder array, then compare the outputs to the
monitored outputs from the existing system.

5. Change the 1756-RIO module to scanner mode; or use an existing 1756-

RIO scanner.

See Launch the Configuration Tool and Select the Module Mode on

page 30.

6. Export a scanner configuration and download it to the scanner.

7. Create aliases with the scanner configuration tool using the same

prefixes.

8. Import the aliases into the RSLogix 5000 project.
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The following table shows the aliases created for a scanner in slot 0 in the
ControlLogix chassis.

Alias Creation for a Scanner in the ControlLogix Chassis

Alias Created Description Address

RIO_R00_STS Rack-00 Status Local:0:10.Datal0]

RI0O_R00_CTL Rack-00 Control Local:0:00:Datal0]

RIO_l000 Rack-00 Grp-0 Discrete Input Local:0:10.Data[2]

RI0_0000 Rack-00 Grp-0 Discrete Output Local:0:00.Data[2]

RI0_I001 Rack-00 Grp-1 Discrete Input Local:0:10.Data[3]

RI0_0001 Rack-00 Grp-1 Discrete Output Local:0:00.Data[3]
Notice that the alias names for the discrete outputs in the Export Alias
Creation table are the same as the alias names for the placeholders in the Alias
Creation for a Scanner in the ControlLogix Chassis table, but now point to 1/
O outputs.

EXAMPLE For example, an appllcatlo_n thaf[ used alias name RI0_0001
wrote to placeholder location RioTempQut[0, 13], but would
now write to the discrete outputs at Local:0:00:Data[3].
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Manage Configurations
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There are several ways to manage your module’s configurations. This section
covers:

* downloading configurations to the module.
* uploading configurations to the RSLogix 5000 project.
* saving and loading configurations to disk.

* archiving configurations.

Managing configuration steps are the same for scanner and adapter modes.
Download and Upload Configurations

To download a configuration to the 1756-RIO module, follow these steps.

1. On the Configure menu, choose Download Configuration.

i RIO_adapter_mode - Adapt

(ullia =W Map  Communicatio

E AutoConfigure

- Upload Configuration
) Figuration

You must set the communication path through RSLinx to tell the
configuration tool where the 1756-RIO module is installed. The RSLinx
Path Selection dialog box now appears.

2. Expand the backplane of the chassis where the 1756-RIO module is
installed, navigate to the module, and select it.

3. Click OK.

Il RsLinx Path Selection

Iv Autobrowse l:l

Browsing - node 9 found

- wiarkstation, USMAYSAMILLS03 -
+-2x  Linx Gateways, Ethernet é |
-5 AE_ETHIP-1, Ethernet w

+ 10.88.92.93, 1756-ENBT/A, 1756-ENBT/A rhise

+ 10.55.92.94, 1756-EWEB(A, 1756-EWEE/A

= 10.88.92.99, 1756-ENBT/A, 1756-ENBT/A g

—|-iB8 Backplane, 1756-A10/4
* 00, 1756-L61 LOGIXSS61, myhse 01
+ 01, 1756-DNE, 1756-DMNE DeviceMet Scanne | 1756-D...
¥ 02, 1756-EN2F, 1756-ENZF/A =
03, 1756-ENET/A g

04, 1756-5IM{A, 1756-5IM{f DIGJAMNA SIML
05, 1756-HSC/h, 1756-HSC/A Ver. 1.6
06, 1756 module, 1756-RIO (adapter)&

0z
1756-EMZFIA

+! 07, 1756-M0O3SE, 8 Axis SERCOS inker
+- ] 08, 1756-L63 LOGIXSEES, lynn_test_5561 g
09, 1756-IF61/A, 1756-IF611A ARAAAL 03
+ % 10.53.94.9, 1766-EWEB/A, 1768-EWEB/A 1756-EMET/A
+ 10,838,954, 1734-AENT Point10 EtherNet/IP Adapte

< ' > E v

[ | i
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You can also set the communication path by selecting the
TIP S ) :
Communication menu and choosing Select RSLinx Path.

To upload a configuration from the 1756-RIO module to the project, follow
these steps.

1. From the Configure menu, choose Upload Configuration.

2. Set the communication path when the RSLinx dialog box appears by
navigating to the 1756-RIO module on the network, and clicking OK.

TIP You can also upload/download configurations from the Module
button on the configuration tool’s toolbar.

= =

Download to the
module.

Upload from
the module.
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Save Configurations to Disk

To save configurations to disk, from the file menu, choose Save.

Archive Templates
Archive Template Check,

Exit

13
ud - InpT:
ud - InpTc

1.Dakal 10
1.Dakal 20

The configuration saves as an .rio file to the location you initially specified
when you set the module properties in the add-on profile in the RSLogix 5000

project.

Wl Module Properties: Local:b (1756-RI0 2.1)

General | Connection FRemote 110" | Modus Info |

=101 %]

RIO File [ rio} I

Launch 1756-RI0 Configuration Tool

E? Configure Remate 1/0 Devices

1756-RI0 Configuration Tool cannot be launched until a Configuration Tool file is specified above.

Browse..

Status:  Offfine

0K I Cancel Apply

Help
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Archive Configurations

Archive Template Command

The Archive Templates command copies any templates used in the current file
to the same location as the RIO file. It copies any block transfer module
templates used in the current configuration file into the directory where the
configuration is stored.

1. To archive configurations, from the File menu, choose Archive
Templates.

g
archive Templates k

archive Template Che 1.Datal

1. Datal
Exit

2. When the confirmation dialog box appears, click OK.

Check Archive

All BT Madule Templates used in the current Project have been copied to the Praject Folder Successfully
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Archive Template Check Command

The Archive Template Check command checks and confirms any block
transfer module templates used in the current configuration file are stored in
the directory where the configuration is stored.

1. To use the Archive Template Check command, from the File menu,
choose Archive Template Check.

Configure  Map  Communicakion  Monitor

Save ! _HJ_ N?

archive Templates d - InpTags:1 DukTe

Archive Template Check

Ezxik

2. When the confirmation dialog box appears, click OK.

Check Archive

BT Template Archive Check Successul

84

You must make sure you save your project if you want to keep a backup copy,
otherwise, you get an error that the active project has not been saved, or the
BT Template File is not found.

See Appendix C for additional information on templates.
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Notes:
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Monitor Remote I/0

Now that the module configuration is complete and downloaded to the 1756-
RIO module, you are ready to scan a Remote I/O network.

Remote 1/O scanning uses a 1756-RIO scanner in a local or remote chassis
and multiple adapters on a Remote I/O network. The scanner enables
communication between a ControlLogix controller and the remote 1/O
devices. The 1756-RIO scanner continually gathers and sends information to
and from remote adaptets on the Remote I/O network and sends that
information to the ControllLogix controller in the chassis.

Remote I/O monitoring uses a 1756-RIO module in adapter mode to ‘listen’
to remote 1/O and communicate that I/O back to the ControlLogix
controller.

Within the configuration tool there are four utilities to monitor I/O:

* DiscMon monitors discrete input and output data
¢ BtMon monitors block transfers
* DiagMon monitors diagnostic counters

* LogMon monitors the scanner log
In this chapter, you will:

* use scan and monitor modes.

* monitor remote I/O discrete inputs and outputs in scanner mode.
* monitor remote I/O discrete inputs and outputs in adapter mode.
* monitor block transfers.

* cxport scanner configurations.

* use the diagnostic utilities in the configuration software to monitor,
save, and clear diagnostics.

Topic Page
Commission Summary 98
Scan Mode and Monitor Mode 99
Monitor Discrete Inputs and Outputs 101
Monitor Block Transfers 108
Export Scanner Configurations 115
Other Diagnostics 117
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Commission Summary The following list summarizes 1756-RIO scanning and monitoring functions
on a Remote I/0O network:

* Monitor discrete inputs and outputs in scanner mode from the Monitor
menu.

* Monitor discrete inputs and active inputs in adapter mode from the
Monitor menu.

* Monitor remote I/O in Monitor mode to ‘listen’ to, and then upgrade,
an existing older system to a ControlLogix system.

* Monitor block transfer reads and writes in scanner mode by right-
clicking on the module in the I/O tree and selecting Monitor BT
Module from the pull-down menu.

* Export scanner configuration files in adapter mode using the Tools
menu and clicking Export Scanner Configuration file File from the pull-
down menu.

* Monitor an existing system by putting the module in scanner mode and
loading an exported configuration file to scan the remote network.

* Use the Monitor menu to monitor diagnostics in scanner and adapter
modes.

* Monitor normal operation and error messages on the network by using
the Monitor menu’s Debug Log,

* Diagnose and correct fatal errors by selecting 1756-R10O Fatal Error
from the Tools menu. Capture fatal errors and save them in an error log
for use by Technical Support.
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Scan Mode and Monitor
Mode
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The 1756-R1O module can perform various scan functions depending on
whether it is a scanner or an adapter.

Scan Remote I/0 in Scanner Mode

There are three scan modes of the ControlLLogix controller. The following list
explains each mode and what the 1756-R1O module does in each mode:

* Run mode
* Program mode

e Test mode

In run mode, the 1756-RIO module scans remote racks, reads discrete inputs,
does not enable outputs to run on, and does not update block transfers.

In program mode, the 1756-RIO module scans remote racks, reads discrete
inputs, but does not write discrete outputs, or update block transfers.

In test mode, the 1756-RIO behaves the same as it does in program mode,
with the exception of the controller actively scanning the ladder logic.
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Monitor Remote I/0 in Adapter Mode

The 1756-RIO module provides utilities to upgrade an existing remote 1/O
application to a ControlLogix system with a minimum of downtime and
startup time. This function is referred to as Monitor mode.

Used in Monitor mode, the 1756-RIO adapter can be used to upgrade a PLC-
5, PLC-3, or SLC system to a ControlLogix system by providing discrete
inputs and outputs, and Block Transfer read and write data, to the controller.
You can replace the existing application, or control program, that’s running on
a PLC-5, PLC-3, or SLC system with a new application that runs on a
ControlLogix controller using the 1756-RIO module as the temote 1/O
scannet.

TIP The replacement system must be tested before the switchover.
It uses the same field wiring as the old system. If unanticipated
problems arise, you can switch back to the old system in
minutes.
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Monitor Discrete Inputs
and Outputs
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To use Monitor mode to upgrade your existing system to a Controllogix
system, follow these steps.

1.

Connect the 1756-RIO module in adapter/Monitor mode on the
existing Remote I/O network to monitor data and timing.

. Create the new application, or control program, in the RSLogix 5000

project. It sees the exact same inputs (monitored inputs) as the existing
application, but writes to an internal array in the ControllLogix
controller.

Compare the outputs (monitored outputs) from the new application
with the outputs from the existing system by ‘listening’ to the network.

. When you are satisfied that the new system accurately duplicates the

function and timing of the existing system, disconnect the Remote 1/O
network from the old scanner and connect it to the 1756-RIO module
in scanner mode.

Switch the RSLogix 5000 project application (control program) to write
outputs to the 1756-RIO module as a scanner, instead of to the internal
array.

Use the Monitor Inputs and Monitor Outputs commands to display the
discrete I/O data on remote I/O racks connected to the 1756-RIO module.

If the RSLinx path to the 1756-RIO module has not been set, an RSLinx
RSWho window displays. Use it to set the communication path to the module
by navigating to the 1756-RIO module on the network, and clicking OK.

Monitor Discrete Inputs in Scanner Mode

To monitor discrete inputs in scanner mode, follow these steps.

1.

2.

3.

From the Monitor menu, select Monitor Discrete Inputs.
Right-click on a rack and select Monitor Discrete.

Use the Monitor Discrete Inputs button on the toolbar.

Be sure to switch the 1756-RI0 module to scanner mode, if it is

not done.
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Main Menu Rack

i block_transfer - test.rio * - S6RioCfgScan

I =[5

block_transfer - test.rio * - 56RioCfgScan
File Configure Map Communication | Monitor  Tools  Wiew  Help

Ellntl IEEIR -ﬂ-m
=r Discrete Cukputs

RIO Config - []- 57k Baud - InpT.
- B n Diagnostic Counters
Debug Log

ack 00 - 10.Data] 0] - 00,0

Manitor Discrete Outputs
Add Rack...

Delete Rackis)

Rack Map Discretes - Assign Manually...
Rack Map Discretes - Clear

Toolbar

mihlock_transfer - test.rio * - 56RioCfgScan

File Corfigure Map Communication Monitor Tools  View Help

FIEEIEEIEN -E-I

RIO Config - [] - S?k“' L

Rack 00 I} Grp D—>1

You must set the RSLinx communication path for the module to
start the DiscMon utility.

The DiscMon, or discrete input monitor, window displays.

4 Inp: NoMame - 1756-RI0 DiscMon
Edit  ¥iew Help

Flox1 1|82 %
Discrete Input Data &)
2 - - - e e
0621 [LiLiT) Ll eoag LS L]

oeea Ll i) aoeo BBBB BBBB BBBB [ 13 15] aooa
oeea Ll i) aoeo aooa aa6a 0aap [ 13 15] aooa
agen L] LT ] anan aaen anap :L: i) apan
LEL) L L] L L] L) oaen [ LEL L1 1s] aeee
oeea Ll i) aoeo aooa aa6a 0aap [ 13 15] aooa
oeea Ll i) aoeo aooa aa6a 0aap [ 13 15] aooa
agen L] aaaa anan aaen aeap [:Ls1i1s] apan
agen L] LT ] anan aaen anap :L: i) apan
oeeg L] L1 1s] L) oaea oaeg L 15 1s] ooea
oeea Ll i) aoeo aooa aa6a 0aap [ 13 15] aooa
oeea Ll i) aoeo aooa aa6a 0aap [ 13 15] aooa
agen L] aaaa anan aaen aeap [:Ls1i1s] apan
LEL) L L] L L] L) oaen [ LEL L1 1s] aeee
oeen L i) ao0e oeoa oa60 oaap Gooo oooa
oeea Ll i) aoeo aooa aa6a 0aap [ 13 15] aooa
oeep @000 o000 aoba aa60 oaap oooo aooa |
For Help, press F1

Each row corresponds to a rack. Rack numbers are given in octal. Each row
shows eight words of discrete inputs for the rack number.
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Data can be displayed in the following formats.

Format From menu From Toolbar

Hexadecimal View/Hex Ox button

Signed decimal View/Unsigned 1 button

Unsigned decimal View/Signed -1 button
Hexadecimal

Main Menu

|
'Y

Inp: scanner_mode -
WS Help

w Toolbar 2
b d z

Skakus B ———
pisc ¥ "5 Data

PIEEY i

nsigned
Signed

Main Menu

4 Inp: scanner_mode

47 v Toolbar

Dist w Status Bar

Hex
Insigned
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You can display discrete I/O data in hexadecimal (0000...FFFF) format from
the View menu, and choosing Hex, or by clicking the Display Hex button on
the toolbar.

Toolbar

A Inp: scanner_mode - 1756-RI0 DiscMon
Edit Wiew Help

o1 1%

Discreté Input Data

2 - - - S
agee il51:)5} agea agan aaea
Agee agea agaa ﬂﬂﬂﬂ ﬂ[ll]ﬂ ﬂﬂﬂﬂ A anen
agee il51:)5} agea agee aeea a@ea agan aaea
Agee agea agaa Agee anea aaaa A anen
agee il51:)5} agea agee aeea a@ea agan aaea
agena 151506} agea agena goea 515 15]5} agon aeea
agee il51:)5} agea agee aeea a@ea agan aaea
agena 151506} agea agena goea 515 15]5} agon aeea
agee il51:)5} agea agee aeea a@ea agan aaea —

>

Signed Decimal

You can display discrete I/O data in signed decimal (-32768...32767) format
by choosing the View menu, and choosing Signed from the pull-down menu,
or by clicking the Signed button on the toolbar.

Toolbar

! Inp: scanner_mode - 1756-RI0 DiscMon |:”E‘rz|
Edit View Help

Z|ox 1)1 k‘? ?

Discrete

|

iz i ey W S W —
a
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Unsigned Decimal

You can display discrete I/O data in Unsigned Decimal (0...65535) format
from the View menu, and choosing Unsigned, or by clicking the Unsigned

button on the toolbar.

Main Menu Toolbar

A Inp: scanner_mode - 13 A4+ Inp: scanner_mode - 1756-RI0 DiscMon

EBX

v Help Edit Wiew Help
/ v Toolbar ? ‘1? S| 0x ﬁ\ N2 2
Discrete Inp
Dist ¥ Status Bar Data s

me 8 8 8 i
8 ] ] ] ]
m 0 -
Sigried 9 ] ] ] 1]
5] 1] 1] ]
8 ] o o 0
5] 1] 1] ]
a L] L] ]
5] 1] 1] ]
a L] L] ]
5] 1] 1] ]
] [ [ a

W S

|

Monitor Discrete Qutputs in Scanner Mode

To monitor discrete outputs in scanner mode, follow these steps.

1. On the main menu of the configuration tool, from the Monitor pull-
down menu, select Monitor Discrete Outputs.

2. Right-click on a rack and select Monitor Discrete Outputs.

3. Use the Monitor Discrete Outputs button on the toolbar.

Main Menu

e scanner_mode - scanner, mode.rio * - 56RioCfgScan

Rack

scanner_mode - scanner mode.rio * - 56RioCfgScan

File Configure Map Commuonication NEEES Tools  Wiew  Helg File CU”ﬁgUfE Map  Communication Monitor  Tools Yiew Help
= ) rp— = 2
me| ma B k
u_J ¢_J £ rE'1 g] ! _ZJ_ Discrete Inputs UEAE ! -ZJ-
5 = Discrete Cutputs K E RIC Config - []- 57k Baud - InpTags:1 QukTags:1
" - = -10.Dat. [0 -
Diagnostic Counters ; Hel Monitor Discrete Inputs
Debug Lo = Rack 02 Ij0 Grp 0-=1
Sl B RO2_GO_S0; 1746-NIE
W ROZ_G0_S1: Discrete
M R0Z_G1 SO Discrete|  Delete Rack(s)

W ROZ_G1_51:

Discrete | Rack Map Discretes - Assian Manualy. ..
Rack Map Discretes - Clear

Toolbar

¥ scanner_mode - scanner mode.rio * - 56RioCf

File Configure Map Communication  Monitor  Tools Vi

H WY KE il!-ﬂl—k‘?

RID Config - [1- 57k Baud -
ﬁ Rack 02 - I0.Data[ 0] -[Manitor Discrete Outputs
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The Discrete Output Monitor window displays.

A Out: scanner_mode - 1756-RI0 DiscMon

Edt Wew Hslp

Sl 1|7
Discrete Output Data
e [ L
LI aes8 aee8
0008 i s oaea
LI aes8 aee8
LI aes8 aee8
0008 i s oaea
o000 oo00 oope
LI aes8 aee8
0008 i s oaea
0008 i s oaea
LI aes8 aee8
aaea 6688 6668
0008 i s oaea
LI aes8 aee8
LI aes8 aee8
0008 i s oaea
kL) 6600 oees
LI aes8 aee8
0008 i s oaea
0008 i s oaea
LI aes8 aee8
a8 6680 66608
0008 i s oaea
LI aes8 aee8
LI aes8 aee8
0008 i s oaea
LI aes8 aee8
LI aes8 aee8
0008 i s oaea
o000 oo00 oope

For Help, press F1

Each row corresponds to a rack. Rack numbers are given in octal and each row
shows eight words of discrete outputs for the rack number.

TIP

The data formatting options, hex, signed, and unsigned, are the
same for scanner and adapter modes’ monitored inputs and
outputs.
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Monitor Discrete Inputs in Adapter Mode

Monitored inputs are inputs on monitored racks. To monitor discrete inputs in
adapter mode, from the Monitor menu, choose Discrete Monitored Inputs.
Just as in scanner mode, you can also get to the Monitored Discrete Input
Data screen by right-clicking on a rack, or clicking the Monitor Discrete Inputs
button on the toolbar.

ilfiRI0_adapter_mode - Adapter_mode.rio - 56RioCfgAdpt

File Configure Map  Communication FEEECS Tools  Wiew  Help

= iy o I S TR I B screteMDnitnredOutputs

e Monitored Inputs
Discrete Active Inputs k
Diagnostic Counters

Debug Log

1 Config - [] - Auto Baud - Inp
+ Rack 00 - MonQuk: I0,Dakal 11
+-fEd Rack 02 - MonCuk: 10, Datal 2
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The Monitored Discrete Input Data window displays.

- Monlnp: RIO__adapter_mode - 1756-RI0 Adapter Mode ... |Z E|r>__(|
Edit WYiew Help

Monitored Discrete Input Data ~
G ﬁ S s s s |

Alox1 1|87
ageg 5151515 ]
apgeo 5151515 ]
aeea aaan
ageo 5151515 ]
apgeo 5151515
5151515 5151515 ]
apgeo 5151515
5151515 5151515 ]
ageo 51515 15]
apgee agas
apgeo 5151515 ]
apgee agas

Monitor Discrete Outputs in Adapter Mode

Monitored outputs are all outputs from the remote I/O scanner. To monitor
discrete outputs in adapter mode, from the Monitor menu, select Discrete
Monitored Outputs, or right-click on a rack, or click the Monitor Discrete
Outputs button on the toolbar.

i

|
-

Rack 00 - MonQut: I0,Datal 10
Rack 02 - MonQut: I0,Datal 21

Tools  Wiew Help
Di te Monikar Jukpuks
Discrete Maonikared Inputs
Discrete Active Inputs
Diagniostic Counkers
Debug Log

The Monitored Discrete Output Data window displays.

4 MonOut; RIO_adapter_mode - 1756-RI0 Adapter, Mode DischMon (=13

tput Data
aao8

Edit View Help

Slx 1 1|7

Monitored Discrete Ou

[ ﬂ s

is1¢5) aaap
oeeg (151511 [ils1ET5)
ils1¢s) aaag i1¢5)
0eeg (1151 [i11ET5)
Lifs1:]5) [T LiLs1: 1)
[i[s1¢T5) agap oaag
Lifs1:]5) [T LiLs1: 1)
is1¢5) aaap ils1¢15)
oeeg (151511 [ils1ET5)
Lifs1:]5) [T LiLs1: 1)
[l 1eT5) (151 0eae
Lifs1:]5) [T LiLs1: 1)
is1¢5) aaap ils1¢15)

L)
Ll 1)
L)
L1
apa8
L1
LLEL 1)
L)
L1
0008
L1
LLEL 1)
AAOA

|

15 1515) L) 1Ll
s 161 ) i) s 1)
LT L) Ll L)
6000 i lsLEs] L i)
LT ana8 anep =
6000 i lsLEs] L i)
LT ) L) apep
15 1515) L) 1Ll
6000 i lsLEs] L i)
6000 6008 0000
6000 i lsLEs] L i)
LT ) L) apep
AnAA AAOA AOARA
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Monitor Block Transfers
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Monitor Discrete Active Inputs in Adapter Mode

Active inputs are inputs on active racks. To monitor discrete active inputs in
adapter mode, from the Monitor menu, choose Discrete Active Inputs, or
right-click on a rack, or click the Monitor Active Inputs button on the toolbar.

Tools  Wiew Help

QJ ! 8|  Discrete Monitored Qutputs
pavy
Discrete Monitored Inputs

Rack 00 - Monout:I0,Dakal 10
Rack 0Z - MonCut: 10, Dakal 20

Diagnostic Counters k
Debug Log

The Active Discrete Input Data window displays.

- Actinp: RIO_adapter_mode - 1756-RI0 Adapter Mode Di.... [ |[B)[X)
4l Edit Wiew Help

Slox-1 1|87

Active Discrete Input Data A
' S i s e |
1 apen aoea a [s1]5 1) apea apen
aeena 1511 1] aeee 515151 ] aeena aaea
aeena 1511 1] aeee 515151 ] aeena aaea
aeena 1511 1] aeee 515151 ] aeena aaea
aaea aaea aaae asan aaae aaea aaaa
aaea aeea 113158 ] aeae aaae aaea aaea
apen aoea geee aeee [s1]5 1) apea apen
aeena 1511 1] aeee 515151 ] aeena aaea
aeena 1511 1] aeee 515151 ] aeena aaea
aeena 1511 1] aeee 515151 ] aeena aaea
aaea aeea a8ae asan aaae aaea aaea

Use the Block Transfer Monitor command to display the block transfers
associated with a block transfer module, along with diagnostics associated with
the block transfers.
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et Actons wew tep
X x4 1?2
[block Transfer Read Data [Block Transfer Read Config/Status
[ G S S T s s State : Active
B|Ock Transfer Read _> O7FF  OZFF  OFFF  O7FF 0040 Type : 1771-OFE-Diag
BTR Len : 5
Req Update Tine : 0ns
ug Update Time : 43 ms
Min Update Time : 43 ms
Max Update Time : 4k ms
Update Gount : 27451
Ignored Regs : ]
Prot Errs : o
Request Count : 1
< >
BlOCk Transfer Wnte > [Block Transfer Write Data Block Transfer Write Config/Status
I I D N N D Cfg Len : o
0000 0090 0000 0000 8000 FOO1 OFFF  FOB1  OFFF  FOO1 Data Len : 4
OFFF  FBB1  OFFF Req Update Tine : 6 ns
ug Update Time : 43 ms
Min Update Tine : 43 ns
Max Update Time : 4k ms
Update Count : 27452
Ignored Reqs : o
Protocol Errs : 0
< >
For el press 1 o
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Monitor Block Transfers in Scanner Mode

To monitor a block transfer module, right-click on the module in the I/O tree
and select Monitor BT Module from the pull-down menu.

anner_mode - scanner, mode.rio* - 56RioCfgScan

Flle Configure Map Communication Monitor Tools Yiew Help
= Bl SR T A S
'_E RIO Config - []- 57k Baud - InpTags:1 OutTags:1
= B Rack 00 - I0.Data] 0] - O0.Data] 0]
=1 T Rack 00
0 il HIODLLE - 10.Dakal. 10] - O0.Dato{ il Propertes..
W RO0_GG0_S1: Discrete
W RO0_G1_S0: Discrete M
M RO0_G1 S Discrete BT Module Cliz Map - AssightManually...
BT Module Cl Map - Clear
Delete BT Module:

You must §(_3t the RSLinx communication path to start the
BTMon utility.

The 1756-R1IO BTMon, or block transfer module window;, displays.

BT 00 1.0; scan2 - 1756-RI0 Bthon

Some analog output modules have only an associated block transfer write.
Analog input modules have a block transfer write for configuring the module,
a block transfer read for data, and a block transfer read for status.

The upper portion of the screen is the block transfer read; the lower portion is
the block transfer write.

The raw data can be displayed as hexadecimal, signed, or unsigned integer. The
default format for block transfer data is hexadecimal.
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Block Transfer Read Diagnostics

Block Transfer Read Config/Status
State : Active
Type = 1771-0FE-Diag
BTR Len : Y
Req Update Time : 8 ms
fAug Update Time : 43 ms
Min Update Time : 43 ms
Max Update Time : 4 ms
Update Count :© 27451
Iqgnored Reqs : a
Prot Errs : a
Request Count : 1

The following table lists the diagnostics for block transfer reads.

Scanner Mode Block Transfer Read Diagnostics

Counter Description

State Config/active/inactive.

Type Module type from the module template.
BTR Len Block transfer read length.

Req Update Time

Requested update time in the module configuration, in ms.

Avg Update Time

Average update time for this block transfer read, in ms. This is the average of the previous eight updates.

Min Update Time

Minimum update time for this block transfer read, in ms.

Max Update Time

Maximum update time for this block transfer read, in ms.

Update Count

Running count of updates for this block transfer read.

Ignored Regs

Running count of update requests ignored by the block transfer module.

Prot Errors

Running count of protocol errors for this block transfer read. If this counter is incrementing, the module isn't
responding correctly.

Request Count

Count of the number of times on successive scans this block transfer was requested. If this number is
consistently greater than 1, increase the requested update time - the module cannot respond quickly enough at
the current requested time. The counter applies to the BTR and BTW for this module.
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Block Transfer Write Diagnostics

Block Transfer Write Config/Status
Cfg Len : 9
Data Len : L
Req Update Time : 8 ms
Avg Update Time : 43 ms
Min Update Time : 43 ms
Max Update Time : by ms
Update Count :@ 27452
Ignored Regs : a
Protocol Errs : 8

The following table lists the diagnostics for block transfer writes.

Scanner Mode Block Transfer Write Diagnostics

Counter Description

Cfg Len Length of the configuration data for this module.

Data Len Data length

Req Update Time Requested update time in the module configuration, in ms.

Avg Update Time Average update time for this block transfer write, in ms. This is the average of the previous eight updates.
Min Update Time Minimum update time for this block transfer write, in ms.

Max Update Time Maximum update time for this block transfer write, in ms.

Update Count

Running count of updates for this block transfer write.

Ignored Regs

Running count of update requests ignored by the destination module for this block transfer write.

Protocol Errs

Running count of protocol errors for this block transfer write.
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Monitor Block Transfers in Adapter Mode

To monitor a block transfer module, right-click on the module in the I/O tree
and select Monitor BT Module from the pull-down menu.

T RIO_adapter_mode - Adapter_mode.rio * - 56RioCfgAdpt

Fie Configure Map Communication Monicor Tools View Help

FIEEIEEE R

= ff% RIO Config - [1- Auto Baud - InpTags:2 OutTags:1
=l Rack 00 - MonOut:10.Datal 10] - Maninp:10.Datal 0]
= T Rack 00 1/O Grp 0->1
L 1R

Discrete - - Mochle Prapertiss...

W RO0_G1_50: Discrete
BT Module Ch Map - Askign Manualy. .

M RO0_G1_SL: Discrete
=i Rack 02 - MonOuE:10. Datal 20] - Actinp:00.Datal 0] BT Module Clx Map - Clear
= Tl Rack 02 1{0 Grp 0-31 Delete BT Module

You must set the RSLinx communication path to start the
BTMon utility.

ATTENTION

The BTMon, or block transfer module window displays.

[4-BT.000 0: RIO_adapter. mode -1756.RI0 Adapter Mode Biton
Ed: Actins Vew Hep

X x 1R
Block Transfer Read —9» i----------

[Block Transfer Fead Config/Status

Type @
BTR Hap Len :
BTR Hon Len :

lMin Update Tine :
Max_update Tine :

]
]
lhug update Tine : ]
o
o
Update Count : ]

Block Transfer Write —» i”—‘-‘“ﬁ- T — | /s

BTV Hap Len : ]
BTV Hin Len : ]
BTY Hax Len : ]
lpug Update Tine : ons
lMin Update Tine : 8 ns
Max_update Tine : 0 ns
Update Count : ]
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Block Transfer Read Diagnostics
Block Transfer Read Config/Status
Type :
BETR HMap Len : a
BETR HMonm Len : a
Aug Update Time = a ms
Hin Update Time : 8 ms
Hax Update Time : A ms
Update Count : a
The following table lists the diagnostics for block transfer reads.
Adapter Mode Block Transfer Read Diagnostics
Counter Description
Type Module type
BTR Map Len Length of mapped BTR data, in words
BTR Mon Len Length of monitored BTR data, in words
Avg Update Time | Average update time for this block transfer read, in ms
Min Update Time | Minimum update time for this block transfer read, in ms
Max Update Time | Maximum update time for this block transfer read, in ms
Update Count Running count of updates for this block transfer read
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Block Transfer Write Diagnostics

Block Transfer Write Config/Status
BTW Map Len : ]
BTW Min Len : ]
BTW Max Len : ]
fivg Update Time : A ms
Hin Update Time : 0 ns
Max Update Time : 8 ms
Update Count : ]

The following table lists the diagnostics for block transfer writes.

Adapter Mode Block Transfer Write Diagnostics

Counter Description

BTW Map Len The length of the mapped BTW data, in words
BTW Min Len The minimum BTW length, in words

BTW Max Len The maximum BTW length, in words

Avg Update Time

Average update time for this block transfer write, in ms

Min Update Time

Minimum update time for this block transfer write, in ms

Max Update Time

Maximum update time for this block transfer write, in ms

Update Count

Running count of updates for this block transfer write
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Export Scanner In adapter mode, the configuration tool can export a scanner configuration file
Confi gur ations built from the current adapter configuration, which can be loaded into an R1O

scanner. The exported scanner configuration file is especially useful when
converting an existing remote 1/O system to a ControlLogix system. You can
then choose whether the block transfer configuration data and update times
come from the values the adapter has observed on the remote network, or
from the defaults from the module templates.

EXAMPLE The template for a module might have a default value for the
channel data type. The configuration seen on the network might

have another value for the channel data type.

The configuration file includes:

¢ 2 baud rate.
* monitored racks.

¢ block transfers on monitored racks.
It does not contain active racks, block transfers on active racks, or mappings.
To export a scanner configuration file follow these steps.

1. From the Tools menu, choose Export Scanner Configuration File.

= RN

Set 1756-RIO Module Scannerfadapter Mode
Fil Rack 02 - MonCut:10.0atal 20] - ActInE 1756-RI0 Madule Fatal Error Capture

2. On the Export Scanner Configuration File dialog box, select the
FileName and BT Module Configuration Data and Update Times
option for your configuration file.

Make sure you use another file name so that you don’t overwrite the
adapter configuration file.
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3. Click OK.

Export Scanner Configuration File

FileHame: : |[&

ET Module Configuration Data and Update Times

(& Capture from Online Monitor

™ Use Detaults from Templates

Field

Description

FileName

Name the file and select the autobrowse button to search for the directory and/or file
where you want to save the file.

The current * rio file is for adapter mode. When you export the scanner configuration
file, you are making a new *.rio file for scanner mode. You do not want to overwrite
the adapter *.rio file, so it must be saved at this point.

BT Module Configuration Data and Update Times

Capture from Online Monitor or Use Defaults from
Templates

The configuration and timing data for block transfers can be based on the default
configuration data from the block transfer module templates, or on the configuration
data and update times the adapter has observed on the network.

This is a global selection and affects the data saved for all block transfer modules.

Monitor Mode

If you are using the 1756-RIO module in Monitor mode, you can monitor the
existing system to capture block transfer timing and configuration data, then
export a scanner configuration file that contains that data. To use the exported
configuration file, follow these steps.

1. Switch the 1756-RIO module back to scanner mode.

2. Load the exported configuration file to scan the Remote I/O network.
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Publication 1756-UM534B-EN-P - November 2010



Monitor Remote /0 Chapter 5

Other Diagnostics

Main Menu

Use the Monitor Diagnostics Counters command to display the diagnostic
counters that the 1756-RIO module maintains. The 1756-RIO module
maintains diagnostic counters that indicate the state of communication on an
entire Remote I/O network, and counters related to each rack. It also
maintains an active rack list.

The diagnostic counters consist of three groups:

* Active racks table
* Global diagnostic counters

* Rack diagnostic counters

Monitor Diagnostic Counters in Scanner Mode

To monitor the diagnostic counters, follow these steps.

From the Monitor menu, choose Diagnostic Counters, or click the Monitor
Diagnostic Counters button on the toolbar.

Toolbar

#! scanner_mode - scanner mode. rio * - 56RioCfgScan

B K= g 8o oiscrstsnpus File Configure Map  Communicabion  Monitor  Tools  Yiew  He

=il Rack 0z - 10.Data[ 0]- 00.D4
= 1Ml Rack 02 {0 Grp 0-»1

=8 RIC Config - [] - 57k Baud - InpT| Discrete Outputs "= iy s S U T I 'EJT\ k?

Publication 1756-UM534B-EN-P - November 2010

=B RIO Corfig - [1- 57k Baud - INpiiiect CutTemas
onfig -[] Sl Manitor Diagnostic Counters|

— 8l B ack 07 - 10 Datal 0] -0

You must s.et the RSL_iQx communication path for the module to
start the DiagMon utility.
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The '1" in the Active Rack table

118

The 1756-R1O DiagMon window displays showing the Active Racks,

Global Diag Counters, and Rack Diag Counters.

i- scan - 1756-RIO Diagiion

Actions Yiew Help

x| ?

[active Racks
111111112222222233333 333444044 44555555556 66666667 777777
B123456701234567 81234567 81234567 81234567 8123456701234567 8123456
11

R

Elobal Diag Counters
= H

RxGood )
RxTout

RxBadCrc :
RxMoise

RxAbort
PriclErr :
UpdAug H 1
UpdHin

UpdHax H 1

Boososos

|[Rack Diag Counters

Qtr /- a A 2 A L A4

Rck Rz Crc  Tout Prtcl Rx= Crc  Tout Prtcl Rx Crc  Tout Prtcl
2064 a

2752 a a (]

- R RNy

For Help, press F1

[ A
Rx Crc Tout Prtcl

Active Racks Table

The Active Racks table shows which racks are present on the Remote I/O
network. Columns represent rack numbers from 1...76 octal. Rows represent
starting I/O groups. If the bit for a rack and starting I/O group is set, there is

a rack at that location. The Active Racks table does not show rack size.

#- scanZ - 1756-RI0 DiagMon

Actions  Miew Help

N2

111111112222222233333333 44848482 FIITITT
01234567 01234567 01234567 01234567 01234567 81234567 01234567 0123456
1-1

indicates a rack present at rack 0, ———

cEND

starting 1/0 group 0.

‘nctiue Racks

A ‘1’ indicates that a rack is present at the rack number and starting I/O group
indicated. In the example above, there is a rack present at rack 0, starting I/O

group 0.
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Global Diagnostic Counters

The global diagnostic counters provide information about the operation of the

entire Remote I/O network.

Global Diag Counters
Tx : L1814
RxGood : L8144
RxTout : a
RxBadCrc : a
RxHoise : a
RxAbort : a
PrtclErr : a
UpdAvg : 18
UpdHin : o
UpdHax : 13

The following table lists the global diagnostic counters’ descriptions.

Scanner Mode Global Diagnostic Counters

Counter | Description

Tx This counter increments each time the 1756-RI0 module transmits a packet.

RxGood This counter increments when the 1756-RI0 module receives a good packet.

RxTout This counter increments when the 1756-RI0 module sends a packet but does not receive a reply.

RxBadCRC | This counter increments when the 1756-RI0 module receives a packet with a bad Cyclic Redundancy Check (CRC). Check
cabling and termination on the Remote I/0 network.

RxNoise This counter increments when the 1756-RI0 module hears a carrier without receiving a packet. Check cabling and
termination on the Remote 1/0 network

RxAbort ﬁhis counter increments when the 1756-RI0 module receives an opening flag, then the packet ends without a closing

ag.

PrtclErr This counter increments when the 1756-RI0 module receives a packet that makes no sense in terms of the protocol.

UpdAvg Average update time for all configured racks. This is the average of the previous 64 updates.

UpdMin Minimum update time for all configured racks.

UpdMax Maximum update time for all configured racks

Publication 1756-UM534B-EN-P - November 2010
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Rack Diagnostic Counters

The rack diagnostic counters contain information about the operation of each
partial rack. The rows are racks, from 1...76 octal. There are four groups of
counters per tack, corresponding to the fout possible starting I/O groups for
a rack.

[Rack Diag Counters

ute / L) A/ 2 N/ b4 N7 6 \
Rck  Rx  Ccrc Tout Prtcl  Rx  Crc Tout Prtcl  Rx  Crc Tout Prtcl  Rx  Crc  Tout Precl
2064 0 [ [

2752 a a a

WEoNa®

The following table lists the rack diagnostic counters’ descriptions.

Scanner Mode Rack Diagnostic Counters

Counter Description

Rx This counter increments when the 1756-RI0 module receives a packet from this rack.

Crc This counter increments when the 1756-RI0 module receives a packet with a bad CRC from this rack.

Tout This counter increments when the 1756-RI0 module sends a packet to this rack and does not receive a reply within the

time-out period.

Prtcl This counter increments when the 1756-RI0 module receives a packet from this rack that does not make sense in terms
of the protocol.

Monitor Diagnostic Counters in Adapter Mode

Follow this procedure to monitor diagnostic counters in adapter mode.

From the Monitor menu, choose Diagnostic Counters.

Discrete Monitored Outputs
— 2 Discrete Monitored Inputs
Discrete Active Inputs

Al Rack 00 - MonCut:10,Datal 10
BEd Rack 02 - MonCut:I0,Dakal 20

Diagnostic Counkers k
Debug Log

The 1756-RIO-ADPT DiagMon window displays. Notice that the Rack Status
Table and the Global Diag Counters are the same in adapter mode as scanner
mode diagnostics. The BT Global Update; however, shows the diagnostics for
the BTRs and BTWs in adapter mode.
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Grp O, SIt0
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- Adapter - 1756-RID-ADPT DiagMon EEX
Actions  Wiew Help
x| w7
Rack Status Table (Start 170 Group Only)
11111111 5555 TIITTIT
8123456708123456701234567 01234567 81234567 01234567 01234567 8123456
8:1-1
2z
i
6
Global Diag Counters
LES : 62587
RxGood @ 58163
RxTout  : ]
[ a
RxzHoise a
RxAbort ]
PrtclEre : L]
Updavg : 18
UpdHin 9
UpdHax : 13
[BT Global Update ~
/-=—= BTRS —---\ /f---- BTW5 --—-\  /—-—— BTRs -—--\ /--— BTWs ----\
Grp 8011 77 81122 4556677 B8011223344556677 00112 77
S1t e101018161010181 8161616101618161 g1p18161016108161 81010810161016101
a: 48:
1: "
2: R W 42:
3: 43
b 4y
5: 45
6: 46
7: a7
108: 58
11 51
12 52
13 53 \d
For Help, press F1 HM

The BT Global Update diagnostics table is organized by rack, I/O group
(Grp), and slot (Slt). The first row (0:) shows the BTRs first, then the BTWs
on rack 0. From left to right, BTRs at I/O group 0, slot 0; I/O group 0, slot 1;
I/O group 1, slot 0; I/O group 1, slot 1; and so on.

A lower case ‘t’ or ‘W’ indicates that a block transfer has been observed at that
location at some point in the past. An upper case ‘R’ or ‘W’ indicates when a
block transfer happens.

[BT Global Update ~
f==-= BTRs —=--\ /--—= BTWs --—=%  /--—= BTRs ----\ /-——- BTMs -——-\
Grp 08112 7 0011223344556677 00112233L4556677 0011 7
SLt 0161010101016101 6101016101610101 0101016101010101 0101010101610101
— [ L0:
1: Bz
2: u2:
3: u3:
u: e
5: u5:
6: b6z

Module Scanner Log

Scanner Mode

The scanner log displays messages from the firmware running on the 1756-
RIO module, showing its normal operation and error messages. The Debug
Log command monitors messages logged by the 1756-RIO module. These
messages can be used to diagnose problems and may be useful in tracking
down errors and for Technical Support.
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To monitor the scanner log, follow this procedure.

1. Run the LogMon utility. To launch LogMon, from the Monitor menu,
choose Debug Log from the pull-down menu.

& scanner_mode - scanner mode. rio * - 56RioCfgScan

File Configure Map Communication BGRGCE Tools  Wiew Help

n me E'):J l&\ |;El1 EJ ! _ZJ_ Discrete Inpuks

Discrete Oukputs
Diagnostic Counters
Grp 0-=1

B ROZ_GO_S0: 1746-NIS - I0.Datal 76] -O!.gata[ o]

You must set the RSLinx communication path for the module to

start the LogMon utility.

2. Select OK once you select the 1756-R1IO module on the network.

A window displays confirming L.ogMon has started. If there are no
errors present, the LogMon screen stays clear.

B USMAYSAMILLSO3!AB_ETHIP-1110.88.92.99\Backplane... [= |[B]X]
Edit View Help

Bx 7N

LogMon Started. . .
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The log displays module operations, version, and mode information.
Something like below is typical, but your log will look different.

Eil USMAYSAMILLSO3!AB, ETHIP-1110.88.92.99\Backplane\é - OtsLogi

Edit view Help
B2 X %W

LogMon Started. . .

Main Startup

C7ABRIO-1756-RICO-SCAN Ver:2.1.9

Controllogix Allen-Bradlevy Femote I-0 Scanner Hodule
Copyright (o) 2008 Eockwell Automation

Hemory Integrity Len =00011cd4

Display: RIO Scanner w2.1.9

Micron Flash Detected

Icp.HacId=6

MRIsr: CB_CHMD TX CHMD

RioCfgRelnit — =s=izeof (RicCig)=00018{dc
ClearRioCfg

RIO Flash Configuration Checlk=um Invalid
ff££9c09 HwsBlkChkSum

fEfff££ff ChlkSum

ffffffff ChlkPattern

RioMasReInit SchdConHa=kCfgInp=0000
RioMasRelnit SchdConMaskCigCut=0000

Baud Rate = E57ke

All Scheduled Tag=s with
Waiting for Connections
A1l Scheduled Tag= with
Waiting for Connections
Waiting for Connections
Waiting for Connections
FioMa=5tartScanning
RioMasStartScanning

napping are open
to Stabilize
napping are open
to Stabilize
to Stabilize
to Stabilize

3. To clear the scanner log, from the Edit menu, choose ClearLog, or click
the Clear Log button from the toolbar.

Main Menu Toolbar
Ej USMAYRORUGGERIDIAE_PCIC-1'1%Backplane’,2 - QtsLogMon Bj USMAYRORUGGERIDIAB_PCIC-1%1%Backplane’,2 - QtsLogMon
Edit  View Help
EEGAd
LDgMocbarmgred e

Main Startup
S7ABRIO-1756-RIC—SCAN Ver:2.1.9

Controllogizx Allen-Eradley Remote I-0 Scanner Hodule

Copyright (c) 2008 Rockwell Automation

Main Menu

Bj USMAYRORUGGERIDIAB_PCIC-1%1%Backplane’2 - QtsLogMon

Edit  Wiew Help

Hain Startup

S7ABRIO-1756-RIO-SCAN Ver:2.1.9

Controllogiz Allen—Bradley Remote I-0 Scannsr Hodule
Copyright (c) 2008 Rockwell Automation

4. To copy the contents of the log to the Windows clipboard for use in

another application, from the Edit menu, choose Copy, or click the
Select All and Copy button on the toolbat.

Toolbar

Bj USMAYRORUGGERIDIAE_PCIC-11%Backplane’ - QtsLogMon

Edit  Wiew Help

TN

BaX 2 N2

Clearlog v ted

Hain Startup
S57ABRID-1756-RIO-SCAN Ver:2.1.9

Copyright (c) 2008 Fockwell Automation
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Controllogizx Allen—-Bradley Renote I(O Scanner Module

Logon Started. . .

Hain Startup

S7ABRIO-1756-RIO-SCAN Ver:2.1.9

Controllogi= Allen-Bradley Remote I-0 Scanner Module
Copyright (c) 2008 Rockwell Automation
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Adapter Mode

To launch LogMon in adapter mode, follow these steps.

1. From the Monitor menu, choose Debug Log.

Discrete Monitored Outputs
Discrete Manitared Inputs
Discrete Active Inputs
Diagnostic Counters

Rack 02 - MonQut:10,Datal 21

2. Set the RSLinx communication path when prompted and Select OK to
start LogMon.

Bj USMAYRORUGGERIDIAE_PCIC-1%14Backplane’,3 - QtsLogMon

Edit  Yiew Help

B X 7 W2
RExlen<d (1)
RExlen<d (1)
Rxabort

Rxabort

Exlen<d
Exlen<d
Exlen<d
Exlen<d

Clear Diagnostics

To clear diagnostics, follow these steps.
1. From the Monitor menu, choose Diagnostic Counters.

Once you set the communication path via RSLinx software, the
DiagMon window displays.

2. From the Actions menu, choose Clear Diagnostics, or click the Clear
Diagnostics button on the toolbar.

TIP These same instructions apply for scanner and adapter mode.
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Main Menu Toolbar

i- scanner_mo

Actions  Miew He

3 scanner_mode - 1756-RI0 DiagMon

Active Racks )
1111111122222222333333 334444 44 4 45555 }‘: h‘. ?
B1234567012345670123456701234567012345678123 T r\“\
-
2:i-———————————
4:--——————

3. To clear Block Transfer diagnostics, while in BTMon, from the Actions
menu, choose ClearDiagCounters, or click the ClearDiagCounters
button on the toolbar.

Main Menu Toolbar

BT 00 (¥ 0: scanner_mode - 1756-R ;
BT 00 0 0; scanner_mode

Yiew  Hel
4 Edit  amctions  View Help

& ¥ 0x -1 1 K2 7

ClearDiagZounters

Block Transfer Read Data

Fatal Errors

Fatal errors occur when the firmware on the module encounters an
unexpected condition. There are three main causes for fatal errors:

* A bug in the 1756-RIO module firmware
¢ A 1756-RIO module hardware failure
* Certain types of ControlLogix backplane failures

The 1756-RIO module monitors its own operation for invalid conditions. The
module stops scanning, turns all three status indicators red and displays a fatal
error number similar to ‘M#60” on the 4-character display, and then stores a
fatal error log that indicates the cause of the fatal error.
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Use the Fatal Error Capture command from the Tools menu to clear fatal
errors on the 1756-RIO module and save the log file to disk for use by
technical support.

IMPORTANT Clearing a fatal error also clears the configuration on the 1756-
RIO module.

To clear the fatal error and capture the fatal error log for scanner and adapter
modes, follow these steps.

1. Cycle power on the 1756-RI1IO module.
The 4-character display should show ‘FatalErrorCapture required’.

2. From the Tools menu, choose 1756-RIO Fatal Error Capture.

¥ scanner_mode - scanner mode. rio - 56RioCfgScan

Fle Configure Map Communication Monitor WEEEN Yiew Help

H = %:J S ﬂ ! _ﬂ_ N2 Export Alias File...
1 5et 1756-RI0 Module Scannerjadapter Mode
O Module Fatal Error Capture

3. Use RSLinx software to set the communication path and select the
1756-RIO module on the network.

A Fatal Error Capture warning window displays.

IMPORTANT By choosing Yes,’comm.unicaﬁon tq the module is disrupted,
AND the module’s configuration will be erased.

Capture Warning

[} Capturing a Fatal Error Record will DISRUPT communication and ERASE any existing configuration on the Madule!
. Are you sure you wank ko continue?

4. Select Yes.

5. Save the fatal error log to a file.
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This also clears the fatal error on the module. When the Save In dialog
box opens, navigate to the location on the hard drive whete you want to
save the error log file and give it a filename.

Fatal Capture FileName EJE‘
Sawvein ‘..:" My Documents j EF '
dMy Music

.ﬂMy Pictures

My Recent EMY Videos
Documents

7

Desktop

My Documents
-
9
Iy Computer
g File name: |fala\ o bin j Save
My Metworlk  Save as type: |Fatal Capture File [* Bin) j Caneel

Places

6. Contact Technical Support. See the BackCover.

7. Provide Technical Support with the fatal error log file to help them
diagnose the cause of the problem.

8. After clearing the fatal error, you must download the configuration to
the 1756-R1O module.

See Download and Upload Configurations on page 91 for instructions on how
to download configurations to the 1756-RIO module.

ATTENTION You must clear the fatal error before you can use the module
again, and you shouldn’t use it again until you have determined

Q what caused the error.
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Notes:
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Scanner Mode 1/0 Map

This section describes how the data gets mapped to the ControlLogix data for
scanner mode.

When you map any part of a rack to produced/consumed tag data, the
structure that gets mapped is for the entire rack number. For example, if rack 1
consists of I/O groups 0 and 1 (a quarter rack), the entire structure for rack 1
is mapped when you map the rack. Similatly, if a rack is made up of several
partial racks, mapping any one of those partial racks maps the structure for the
entire rack.

Discrete Input Data

In scanner mode, the discrete read structure for a rack consists of two status
words and eight words of discrete input data.

Discrete Read Structure-Input

i Status Codesand !

Error Codes Discrete Input Data

Post b
{ebit | N N NN NS 44817

Only bits 0...3 of the first word of status data are used. They consist of error
bits that are set if there is a communication error with a partial rack. Bit O
cotresponds to a rack that starts at I/O group 0; bit 1 corresponds to a rack
that starts at I/O group 2, and so on.

The error bit is 1 if there is an error scanning the rack, or if the rack is
inhibited; otherwise, the bit is 0.

Words 2...9 contain the discrete input data for the rack. Words 2 and 3

contain the data for I/O groups 0 and 1 (first 1/4 rack), words 3 and 4 contain
the data for I/O groups 2 and 3 (second 1/4 rack), and so on.
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Discrete Input Data Offset - Read

Discrete Input Data Offset - Read

s ¢
S5,
c® 1 c® |
o. P o=
= =12
{8 [5E
i530: 580!
P E¥ol ESq!
P E53i EC3! R d
CECHVECHINA eserve v
Offset 0 o | 1 3|4 5] 6| 7] 8| 91011121314 |15
Status Word
Reserved (Pad for 32-bit Alignment)
Offset 1 o| 123|455 6| 7] 8] 91011121314 |15
Status Word
8 Words of Discrete Input Data
Offset 2...9

Input Words

44814 I I I I I I I I I I I I I I
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Discrete Qutput Data

In scanner mode, the discrete write structure for a rack consists of two control
words and eight words of discrete output data.

Discrete Write Structure-Output

...........

Discrete Output Data
44818

Bits 0...3 of the first word of control data are used to inhibit racks. Set bit 0 to
inhibit the scan of the rack starting at I/O group 0; set bit 1 to inhibit the scan
of the rack starting at I/O group 2; and so on. Inhibiting a rack stops all
communication with that rack and all outputs revert to their programmed last
state.

Bits 4...7 of the first word of control data are used to reset racks. Set bit 4 to
reset the outputs of the rack starting at I/O group 0; set bit 5 to reset the
outputs of the rack starting at I/O group 2; and so on. When a reset command
is given, all communication with that rack continues; however, that rack
behaves as if the controller is in Program mode. All outputs revert to their
Program mode state.

Only the bit for the starting I/O group needs to be set to inhibit or reset the
rack. For example, if a rack is a full rack starting at I/O group 0, only bit 0
needs to be set to inhibit the scan of the rack.

Words 2...9 contain the discrete output data for the rack. Words 2 and 3

contain the data for I/O groups 0 and 1 (first 1/4 rack), words 3 and 4 contain
the data for I/O groups 2 and 3 (second 1/4 rack), and so on.
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Discrete Output Data Offset-Write

Discrete Output Data Offset - Write

55 2281200 2681096 [ SRS IR 1858 | Reserved !
Write
Offset 0 o| 1|2 ]3| 4| 5s5|ef| 7| 8] 910|111 ]12]13 14|15
Control Word
Reserved (Pad for 32-bit Alignment)
Offset 1 o| 123|455 6| 7| 8] 910111213 ]14]15
Control Word
8 Words of Discrete Ouptut Data
Offset 2...9
Ouput Words ol 1|23 4| 5|e6f| 78] 9f10]11]12]13 14
- 1 - I 1 - [ 1
[ I I I I I I I I I | | | | |
LT T T T [ T [ [ [ [ [ [ 1 ]
LT T T T T T T T T T T T T 7
LT T T T T T T T T T T T T 7
44819 LT T T T T T T T T T T T 7
C_ T T T T T T 7T T 7T T T T 7
T T T T T T T T T T T T 7
Discrete Output Data Table
Offset (Words) | Bit Description
0 (Control) 0 Inhibit rack that starts first quarter (1/0 group 0...1)
1 Inhibit rack that starts second quarter (I/0 group 2...3)
2 Inhibit rack that starts third quarter (I/0 group 4...5
3 Inhibit rack that starts fourth quarter (/0 group 6...7)
4 Reset rack that starts at first quarter (/0 group 0...1)
5 Reset rack that starts at second quarter (I/0 group 2...3)
6 Reset rack that starts at third quarter (I/0 group 4...5)
7 Reset rack that starts at fourth quarter (I/0 group 6...7)
8...15 Reserved
1 (Control) 0...15 Reserved (pad for 32-bit alignment)
2...9(Output) 0...15 Discrete output data
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Discrete 1/0 Data Transfer

Reserved l
Read
Offset 0 of 1]l 23|a|s]|e| 78| o]tofrn]2f13]1a]1s
Status Word
Reserved (Pad for 32-bit Alignment)
Discrete Read Structure - Input Offset 1 ol 1] 23] a|s|e| 78] 9o]rwofnn]iz|13]14]1s
Status Word
Slag;fgiz:n Discrete Input Data 8 Words of Discrete Input Data
0 ] 2 3 4 5 6 7 8 9 Offset 2...9 of 1]l 2|3|a|s]|e| 78| o]tofnn]2f13]1a]1s
Input Words
T T T T T T T T T T T T T T 1

1/0 Rack
(0] of| O O] 0O0]|O O O
' Group | Group ! Group ! Group H
: 1 : 3 :
o1/4 Co1/4 o1/4 o1/4 3
i PartialRack : PartialRack : PartialRack : Partial Rack |
\/
Discrete Output Data Offset - Write
Reserved l
0 1 2 3 4 5 6 7 8 9
Write
Offset 0 ol 1]l 2|3|4als|e6| 78] o] nn]i2]13]|14]1s
Control Word
EZ Control Words i Discrete Output Data E
T T T ¢ Reserved (Pad for 32-bit Alignment)
Discrete Write Structure - Ouput
Offset 1 of 1123 4als| 6| 78| o]two]1nn]i2]13]14]1s
Control Word
8 Words of Discrete Ouptut Data
Offset2...9 ol 1|23 4als|e6| 78] o]wo]nn]i2]13]|14]1s
Ouput Words
44820
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Block Transfer Input

In scanner mode, even if a module has only a block transfer write, you should
map the module to input and output data, so that the control and status data
gets mapped.

Block Transfer Read Structure-Input

Poast 44821
i 16bit | A P U g

Offset 0 bits 0...7 contain a free-running counter that increments each time a
block transfer read executes successfully on the RIO network. Based on
configuration of the 1756-RIO module and its RPI, it may be possible that the
controller may see this value increment by more than 1 count per program
scan.

The 1756-RIO module sets the BTR error bit, offset 0 bit 11, when an error
occurs executing a block transfer read. It clears the bit when the block transfer
read enable bit is reset in the corresponding BT control write structure.

When a block transfer read error occurs, offset 0 bits 8...10 contain Error
Codes.

When you execute a block transfer read in manual mode, the 1756-R1O
module sets offset 0 bit 12 to indicate that the block transfer read executed
successfully. The bit is reset when the corresponding BTR.EN bit is reset in
the BT write control file.

Offset 1 bits 0...7 contain a free-running counter that increments each time a
block transfer write executes successfully on the RIO network. Based on the
configuration of the 1756-RIO module and its RPI, it may be possible that the
controller may see this value increment by more than 1 count per program
scan.

The 1756-RIO module sets the BTW error bit, offset 1 bit 11, when an error
occurs executing a block transfer write. It clears the bit when the block transfer
write enable bit is reset in the corresponding BT control write structure.

When a block transfer write occurs, offset 1 bits 8...10 contain an error code.
When you execute a block transfer write in manual mode, the 1756-RI1O
module sets offset 1 bit 12 BTW.DN to indicate that the block transfer write
executed successfully. The bit is reset when the corresponding BTW.EN bit is
reset in the BT write control file.

Word offsets 2...7 contain the read data returned by the block transfer
module.
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Block Transfer Control Read Structure

>
c
o O
g g
Fuiow !
i ERigEl
HI—- S ) H
v BTR Update Counter v BTRError] iz&i&s: |Reservedy
BT Read o 1] 23|45 6| 7| 8| oft0]1nn]|12|13]14]15
Offset Word 0
>
j=
. O,
S.i08
§8icssi
|—u.|EQEE
gLige:
v BTW Update Counter v (BTWEmoy i ==i==! IReservedy
BT Write ol 1] 23455 e6| 7] 8| 9ofrw]|1n]|12|13]1a]15
Offset Word 1

Read Data Returned by the Block Transfer

Returned Read Data
Offset Words 2...n

44815 I I I I I I I I I I I I I I ] ] ]
[ I I I I I I I I I I I I I I I
[ | | | | | | | | | | | | | | |
[ I I I I I I I I I I I I I I I
[ | | | | | | | | | | | | | | |
[ I I I I I I I I I I I I I I I
BT Read Structure Table
Offset (Words) Bit Description
0 (BT Read) 0...7 BTR update counter (increments each time BTR executes, 0...255)
8...10 BTR error code
" BTR.ERR, block transfer read error
12 BTR.DN, block transfer read done (manual mode only)
13...15 Reserved
1 0...7 BTW update counter (increments each time BTW executes, 0...255)
8...10 BTW error code
" BTW.ERR, block transfer write error
12 BTW.DN, block transfer write done (manual mode only)
13...15 Reserved
2..n 0...15 BTR data (64 integers, max)
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Block Transfer Output

BT Write Structure-Output

44822

Offset 0 bits 0...5 contain the block transfer read length.

Offset 0 bit 8 contains the block transfer read enable bit for manual mode
block transfets.

Offset 0 bit 9 is used in two ways:

¢ In manual mode, this bit is the block-transfer-read-continuous bit. If
this bit is set and the enable bit is set, the 1756-RIO module re-enables
block transfer reads when they execute successfully.

¢ In automatic and semi-automatic modes, this bit inhibits all block
transfers to the I/O module.

Offset 1 bits 0...5 contain the block transfer write length.

Offset 1 bit 8 contains the block transfer write enable bit for manual mode
block transfers.

Offset 1 bit 9 is the block-transfer-write-continuous bit. If this bit is set and
the enable bit is set, the 1756-RIO module re-enables block transfer writes

when they execute successfully.

Word offsets 2...7 contain the write data sent to the block transfer write
module.
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Block Transfer Control Write Structure

N
T o
598
teo T
o R
io= 138
@S L cE
g2 IEE !
iEF
BTRead Length | | Res) ik2 Sk | Reserved \
BT Read
Offset Word 0 0 1] 2 3 4 5 6 7| 8 ol 10|11 |12]13 14|15
> >
N
. 85,386,
P88z
1 €0 590
WS 0=
P25 2w
EHIEE
| BTWrite Length ' ‘Res i5=:8= . Reserved |
BT Write
Offset Word 1 0 1123 a5 6| 7| 8| 91|11 |12[13]14 |15
Write Data Container
Write Data Container
for BTW Module
Offset Words 2...n 0 1234 s] 6| 7| 8] of10]11]12]13]14

44816 [ I I I I I I I I I I | | | T

BT Write Structure Table

Offset (Words) | Bit Description

0 0..5 BTR length (1...63 word, 0 means BT module decides)
6...7 Reserved
8 BTR.EN, block transfer read enable (manual mode only)
9 BTR.CONT (manual mode only)

BT Inhibit (automatic modes - inhibits config BTW, data BTW and data BTR)

10...15 Reserved

1 0..5 BTW length (1...63 word, 0 means BT module decides)
6...7 Reserved
8 BTW.EN, block transfer write enable (manual mode only)
9 BTW.CONT, continuous mode (manual mode only)
10...15 Reserved

2...n 0...15 BTW Data (64 integers, max)
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Error Codes

Error Code Description

0 0K

1 BTR/BTW request ignored by block transfer module
2 Block transfer state mismatch

3...6 Reserved, not currently used

7 Disabled
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Scanner Mode Block Transfer I/0

Block Transfer Control Read Structure

>
-
HCEEE -
1E5ig2
1E5I8T
i3gindl
1 BTR Update Counter l lBTR Errorl 128183 1Reservedl
BT Read ol v l2]s|als|e| 7 s| ofofnn]2]z]a]s
Offset 0
>
.6,
IR H
F. 108t
£5i 82!
= (s ]
sei g
1 BTW Update Counter l 1BTWEH’0i asis2! 1Reservedl
[
BT Read Structure - Input BT Write ol 1|23 a|ls|e] 7|8 ofrwo]nnfz]iz]ia]ns
Offset 1
X i
Demm srw Returned Read Data Read Data Returned by the Block Transfer
Returned Read Data
0 ilalslalslelz]slo Offset 2...n ol 1234l s|e] 78] o]wofn]iz]iz]na]s
T T T T T T T T T T T T T T 1
e e e s e e S B S S S S S———

1/0 Rack
o o]0 o (o2 e (o2 e}
T T T R
‘o P2 3.4 516 71
: : : : : Block Transfer Control Write Structure
P14 /4 1/4 : =
| PartialRack | PartialRack i PartialRack i PartialRack 1 .85
N~ N Y 158
i
FE
e
R BT Read Length Res | 152 Reserved l
s )
beb i TN
BT Read
Offset 0 [ 1 2 3 4 5 6 7 8 9 10 mn 12 13 14 15
0 1 2 3 4 5 6 7 8 9
>
$5
P eTR  BTW Write Data Container for BTW Module H g
H : EH
""" E]
EH
= Reserved
BT Write Structure - Output .
BT Write
Offset 1 ol 1|23 |a|ls|e] 78] ofwo]nf2]13]1a]rs

Write Data Container

Write Data Container

for BTW Module
Offset 2...n ol 1|23 |a|ls|e] 78] ofwo]nnf2]13]1a]rs

44823 e s s R A S S S S A RS S B M B
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Notes:
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Adapter Mode I/0 Map

This section desctibes the remote 1/O data that gets mapped to the
ControlLogix data for adapter mode.

The structures that get mapped for adapter mode are similar to those for

scanner mode, with the exception of the control bits. In adapter mode, you
have no control over when racks or block transfers update.

The I/O data can be remote I/O input ot output data on monitored or active
racks.

Discrete Input Data

In adapter mode, the discrete input structure for a rack consists of two status
words followed by eight words of discrete input data. When you map any part
of a rack to produced/consumed tag data, the structure that gets mapped is for
the entire rack number.

Discrete Input Monitored Racks

Inputs on monitored racks are mapped to ControlLogix inputs.

1st 2nd
Status | Status 8 Words of Discrete Input Data
Word : Word

Poonly i Not :
§OFirst3 & ysed \_/\_/\_/\_/
1Bits Used ; H

44838

Only bits 0...3 of the first word of status data are used. They consist of error
bits that are set if there is a communication error with a partial rack. Bit O
cotresponds to a rack that starts at I/O group 0; bit 1 corresponds to a rack
that starts at I/O group 2, and so on.

The bit is set if there is an error scanning the rack and is 0 otherwise.
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Discrete Input Data Monitored Racks

S &, &8 8
(I Oy Wy oo
1 c rc= 18 1 cC@
1S- 1Ss 9% 9=
=) H=2C =T B =1 A
: i85 1 CE I BE
S8z isini SEi SRy
VE¥ol ESa! E¥al EXq!
{ETS ! Epgi EpBi ECB! R d
Euﬂoguwoiuﬁwguéwi v eserve v
Offset 0 o| 1] 21|34 5| 6| 7| 8| 91011 ]12]13[14]15
Status Word
0=Status OK 1=Error
"""""""""""" Reserved (Pad for 32-bit Alignment)
Offset 1 0 11234 5] 6| 7| 8| 91011 ]12[13[14]15
Status Word
8 Words of Discrete Input Data
Offset 2-9
Input Words ol 1] 23|45 6| 7| 8| 9f10]11]12]13 |14

44839 [ I I I I I I I I I I I I I I

Discrete Input Data Monitored Racks

Offset (Words) Bit Description

0 (Status) 0 Communication error first quarter (1/0 group 0...1)
1 Communication error second quarter (/0 group 2...3)
2 Communication error third quarter (I/0 group 4...5)
3 Communication error fourth quarter (/0 group 6...7)
4...15 Reserved

1 0...15 Reserved (pad for 32-bit alignment)

2.9 0...15 Discrete input data
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Discrete Input Active Racks

There are no status bits on active racks. Inputs on active racks are mapped to
ControlLogix outputs.

Reserved Words ' 8 Words of Discrete Input Data

Discrete Input Data Offset Active Racks - Read

Reserved (Pad for 32-bit Alignment)

Offset 0 ol 1121|345 6| 7] 8| 91011 |12]13]14]15
Reserved Word
Reserved (Pad for 32-bit Alignment)
Offset 1

Reserved Word

8 Words of Discrete Input Data

Offset 2-9
Input Words

44851 [ I I I I I I I I I I I I I I

Discrete Input Data Active Racks

Offset (Words) Bit Description

0 0...15 Reserved

1 0...15 Reserved

2.9 0...15 Discrete input data
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Discrete Qutput Data on Monitored or Active Racks

In adapter mode, the discrete output structure for a rack consists of two pad
words and eight words of discrete output data. Whenever you map a rack to
ControlLogix inputs, 10 words of data get mapped for remote I/O inputs and
10 words get mapped for remote 1/O outputs.

Discrete outputs on monitored and active racks are mapped to ControlLogix
inputs.

Reserved Words /\/\/\/\
Not Used

. 44852
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Offset 0
Reserved Word

Offset 1
Reserved Word

Offset 2-9
Output Words

44853

Discrete Output Data on Monitored or Active Racks

Reserved

o 1 3| 4| 5] 6| 78] 9f1w]11|[12]13[14]715
Reserved i
\4
o 1 3| 4| 5] 6| 7| 8] 91|11 |12]13]14]15
8 Words of Discrete Output Data
o 1 3| af|s| 6| 7| 8| 9of1w0f|11 1213114

Discrete Output Data on Monitored or Active Racks

Offset Bit Description

0 0...15 Reserved

1 0...15 Reserved

2.9 0...15 Discrete output data
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Adapter Mode Discrete 1/0 Data Transfer-Monitored Racks

ControlLogix Input Tags

Reserved l
Read
Offset 0 o] 1 3|14l s|e| 78| ofwofnn]2]13]14]1s
Status Word
: 0=Status OK 1=Error :
Smmmmmsmsees ===+ Reserved (Pad for 32-bit Alignment)
Discrete Read Structure - Input
Offset 1 ol 1|23 a|s| e 7] 8| 9]tw]nn]i2f13]14]rs
Status Word
v v v
P e 8 Words of Discrete Input Dat
| Status Words ords of Discrete Input Data H 8 Words of Discrete Input (Monitored Racks)
0 1 2 3 4 5 6 7 8 9 Offset 2-9
Input Words ol 1234 s| e 7] 8| 9]tw]nn]i2f13]1]|rs

1/0 Rack
oloJ]o|Jofoflo]JoOo]oO
' Group Group Group Group '
: b2 314 516 7
O 7 N V7 S V7 S N :
' Partial Rack + Partial Rack + PartialRack + Partial Rack
N—
ControlLogix Input Tags
VY
||é'b\t:
' Word i l Reserved l
Offset 0
ol 1T |2 3 (456789 Reserved of 1234l s|e| 7| 8] ofw]n]fi2f3]1a]1s
H 8 Words of Discrete Output Data E
- l Reserved l
T Offset 1 of 1] 23fa]ls|e| 7| 8] ofw]n]fi2f3]14]1s
Discrete Output (Monitored Racks) Reserved
L
8 Words of Discrete Output (Monitored Racks)
Offset 2-9
Output Words ol 1234 s5| e 7] 8| 9o]tw]n]i2f13]14]1s

T 1T T 1T T T T T T T T T T T T
44842
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Adapter Mode Discrete I/0 Data Transfer-Active Racks
ControlLogix Output Tags

Reserved (Pad for 32-bit Alignment)

Offset 0 0 1 2 3 4 5 6 7 8 9 10 n 12 13 14 15
Reserved Word
Reserved (Pad for 32-bit Alignment)
Offset 1 0 2|3 6 8| 910 2|13
¢ 1 Reserved Word 1 4 5 7 1 n 1 1 14 15
Reserved Words 8 Words of Discrete Input Data 8 Words of Discrete Input Data
0 1 2 3 4 5 6 7 8 9 Offset 2-9
|npUtW0rdS 0 1 2 3 4 5 6 7 8 9 10 n 12 13 14 15
Not Not
I I I I I I I I I I I I I I I I
LT T T T T T T T T T T T T T 1
I I I I I I I I I I I I I I I I
LT T T T T T T T T T T T T T 1
T T T T T T T T T T T T T T 1
| | | | | | |
1/0 Rack
oJ]oJ]OoO]J]o]J]OoO]J]O]O]|O
H Group ' Group. ' Group. ' Group. H
: : : : 7
R 7 R R V7 S R V7S
, PartialRack + PartialRack 1+ PartialRack + Partial Rack H
ControlLogix Input Tags
Reserved Words
e T NSNS N N
i Reserved l
0 1 2 3 4 5 6 7 8 9 Offset 0
Reserved Word 0 1 2 3 4 5 6 7 8 9 10 n 12 13 14 15

8 Words of Discrete Output Data

4 T j i Reserved l

Offset 1 ol 1|23 |4af|s| 6| 7| 8| 9|11 ]|12|13]|1a]15
Reserved Word

8 Words of Discrete Output Data

Offset 2-9
Output Words

44854
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This section shows the structures that get mapped to ControllLogix produced/
0CK lranster iioauies g pp gIX P

consumed input or output data when you map a block transfer module.
Even if a module has only block transfer read or write data, you should map
the module to produced/consumed input and output data, so that the control

and status data gets mapped.

On monitored racks, block transfer read and write data maps to Controllogix
inputs.

On active racks, block transfer read data maps to ControlLogix output data.
Block transfer write data maps to ControlLogix input data.

Block Transfer Read Data on Monitored or Active Racks

...........

i 44855
Reserved ; Block Transfer Read Data Up To 64 Words

........................................................................................................

Block transfer read data on monitored racks are mapped to ControllLogix
inputs.

Block transfer read data on active racks are mapped from ControlLogix
outputs.

Block Transfer Reads on Monitored or Active Racks

Offset Description

0 Reserved, always 0

1 Reserved, always 0

2...n Up to 64 words of BTR data
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44846

Offset 0
Reserved Word

Offset 1
Reserved Word 0

BTR Data

Block Transfer Read Structure

On monitored racks, this is mapped to ControlLogix inputs.

On active racks, this is mapped to ControlLogix outputs.

Reserved

0 1] 2 3| 4| s 6| 7] 8 1011|1213 |14 |15
v Reserved v
1] 2 3|1 4| s 6| 7| 8 10111211314 |15
BTR Data (64 integers, max)
Offset 2-n ol 1| 234|555 6]| 7] 8 1011|1213 |14

Block Transfer Control Read Structure

Offset Bit Description

0 0...15 Reserved

1 0...15 Reserved

2...n 0...15 BTR data (64 integers, max)
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44847
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Block Transfer Write Data on Monitored or Active Racks

The data mapped for block transfer writes consists of two status words
followed by up to 64 words of data on active or monitored racks. Block
transfer write data on active and monitored racks are mapped to ControllLogix
inputs.

44843

Offset 0 bits 0...7 contain a free-running counter that increments each time a
block transfer read executes successfully.

The 1756-RIO module sets the BTR error bit; offset 0, bit 11, when an error
occurs executing a block transfer read. It clears the bit when the block transfer

read enable bit occurs.

When a block transfer read error occurs, offset 0, bit 8...10 contain an error

code.

The error codes are as follows.

Block Transfer Error Codes

Error Code Description
0 0K
1 Time-out
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Block Transfer Write Structure

Block transfer writes on active and monitored racks are
mapped to ControlLogix inputs.

\ BTR Update Counter ' BTR Error] v Reserved v
Offset Word 0 o| 1] 23|45 6| 7| 8] 9fwf1n|12[1314]1s
BT Read
Ly i
Pl
P e
\ BTW Update Counter \ BTWEroy : &5 y Reserved |
Offset Word 1 o| 1|23 4| 5| 6| 7| 8] 9fw]1|12[13[f[14]1s
BT Write
BTW Data (64 integers, max)
Offset Words 2-n 0 1] 2 3 4 5 6 7] 8 9| 1011|1213 |14
BTW Data

44844

Block Transfer Write Structure on Monitored or Active Racks

Offset Bit Description

0 0...7 BTR update counter (increments each time BTR executes, 0...255)
8...10 BTR error code
1 BTR.ERR, block transfer read error
12...15 Reserved

1 0...7 BTW update counter (increments each time BTW executes, 0...255)
8...10 BTW error code
1 BTW.ERR, block transfer write error
12...15 Reserved

2...n 0...15 BTW data (64 integers, max)
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Adapter Mode Block Transfer I/0

Mapped as ControlLogix input data for monitored racks.
Mapped as ControlLogix output data for active racks.

l Reserved l

Offset 0
Reserved Word ol 1|23 |a|s|e| 7| 8| ofwofn]|i2]|13]1a]s
i Reserved l
Offset 1
Reserved Word ol 1|23 a|s|e| 7| 8| ofwofnn]|i2]|13]1a]s
L !
e I~~~
Word
BTR Data (64 integers, max)
0 1 2 3 4 5 6 7 8 9.
Offset 2-n ol 1|23 |a|s|e| 7| 8| oftwofnn]|i2]|13]1a]1s
BTR Data L
Reserved | Block Transfer Read Data Up To 64 Words
H T T T T T T T T T T T T T T T T
;. : T T T T T T T T T T T T T T T T
! T T T T T I I I I T T 1 1 1 1
! T T T T T T T T T T T T T T T
I T T T T T T T T T T T T T T
! T T T T T T T T T T T T T T T
il LI T T T T T T T T T T T T T T
! T T T T T T T T T T T T T T T
/N
| | | | | |
1/0 Rack
olof|o olo|JOoO]J]O]O
Group. T Gowp T Goup ' Group
OV S V7 SO RV W B V7
| PartialRack ! PartialRack : PartialRack ! PartialRack |
Mapped as ControlLogix input data for active and monitored racks.
&
55
i
3
""""""""" : i BTR Update Counter l lBTRErrorl =& iReserved l
BTR | BTW Block Transfer Write Data ‘
Offset Word 0 ol 1|23 |a|s| 6| 7|8| ofltw0fnn]|2|13]14]1s
o1 |23 ]a]|s5|6|7]8]o BT Read
1o D U P %E
Word E:
"""" t
l BTW Update Counter ,L iBTWEfl'Oi 2= i Reserved l
Offset Word 1 ol 1|23 |4afs]| 6| 7| 8| 9011|1213 [14]15
BT Write
BTW Data (64 integers, max)
Offset Words 2-n o123 |4|s5]| 6| 7| 8| 9011|1213 [14]15
BTW Data
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Block Transfer Module Templates

Block transfer module templates have been created and installed by the add-on
profile for these modules.

Supported Modules

1/0 Family Cat. No.

1746 SLC - 1746-N14 - 1746-N04V
- 1746-N18 - 1746-NT4

1771 PLC-5 - 1771-DE - 1771-NIV

« 1771-IFE-16CH (in single-ended 16

Channel configuration)

- 1771-IFE-8CH (in differential 8

Channel configuration)

- 1771-IL-Alarms

- 1771-NOC-noBTR

- 1771-NOC

- 1771-NOV-noBTR

- 1771-IL - 1771-NOV

- 1771-IR - 1771-NR

- 1771-IXE - 1771-0FE-diag

-+ 1771-NIV-Alarms - 1771-0FE
1794 FLEX - 1794-IE4X0E2 - 1794-0E4

- 1794-IE8

Not all modules are listed. If your module is not in the list, you can use the
Generic BT_MODULE profile in the software, or create your own template
specific to your exact module or configuration. This appendix covers the
basics for creating your own module template.

The properties of block transfer modules ate defined in files in the
subdirectory "Templates’ of the directory where the 1756-RIO software is
installed. Template files have the extension BtModTpl. The BtModTpl files
can be opened with Microsoft Notepad.

Template files are simple text files that define the properties of the block

transfer module.

TIP

The best way to create a template is to use an existing
template as an example. Use one that is similar to what you
want to create, copy it to a new file, and modify it. The
following are examples of template records.
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ATTENTION Anyt.hmg after a semicolon on a line is treated as a comment
and is ignored.

Block Transfer Template Records

Description

A template usually contains a description record, which consists of the
keyword Desc, followed by an equal sign and up to 79 characters of text
enclosed in quotes.

The description text displays in the configuration dialog box for any modules
created from the template.

EXAMPLE Desc="1771-IFE - 8 Channel Single Ended"
Desc="1771-0FE - Binary Format, No BTR"

Note

A note record, which consists of the keyword Note, followed by an equal sign
and then up to 79 characters of text enclosed in quotes, conveys information
that a user needs when creating a module from this template.

The note text displays in the configuration dialog box for any modules created
from the template.

EXAMPLE Note="A.Iwayjs set mapped out.ptjt data word 0...8880
hexadecimal in the ControlLogix
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Block Transfer Lengths

A block transfer has three lengths associated with it.
Cfglen

The configuration length, *Cfglen’, is the length of the additional
configuration block transfer write data sent once to the block transfer module
to initialize it.

Btwlen

The block transfer write length, BtwLen’, is the length of the block transfer
write sent to the module during normal data update.

Btrlen

The block transfer read length, ‘BtrLen’, is the length of the block transfer read
received from the module during normal data update. Default Configuration
Data Values

The template usually contains default values for the configuration block
transfer write.

CfgData

Each value consists of the keyword ’CfgData’, an offset enclosed in square
brackets, an equal sign, and the data value.

EXAMPLE CfgDatal 8]=0x0fff

Offset Value

The offset is an offset into the configuration block transfer write and ranges
from 0...([BtwLen+Cfglen-1).

Data Value

The data value can be expressed in decimal or hexadecimal (leading Ox, as
shown in the example above).
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The configuration program uses the default configuration data to select the
initial values when you create a block transfer module from the template.

EXAMPLE CfgData[ 4]=0x8000 ; 0-3:DataPol, 4 6 8 10:MinScaPol, 579
11:MaxScalPol, 15:BinFmt

CfgData[ 5] ; Min Scale ch 1

Parameters

Parameters let you assign values to the configuration data different from the
default values for a specific module created from a standard template.

Parameters appear in the configuration dialog for any modules created from
the template.

Parameter definitions begin with the keyword "ParmDesc’ and end with the
keyword "ParmEnd’.

Parameter definitions contain:

* a description to display in the module dialog;
* the location in the dialog box.
* the location in the configuration data.

* a data value.
Description
Parameter definitions begin with the keyword "ParmDesc’, which is followed
by an equal sign and then up to 39 characters of text, to be displayed in the
dialog box.

Location in Dialog Box

The screen location in terms of row (Row=0-63) and column (Col=0-2) where
the parameter displays in the dialog box.

Location in the Configuration Data

The location of the parameter in the configuration block transfer is defined in
terms of offset, data mask, and bit shift.

The offset is the offset into the configuration block transfer, from 0...63. Itis
specified by the keyword *Ofs’, an equal sign, and the offset value.
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The shift is the number of bits. The value you enter is shifted left, from 0...15.
It is specified by the keyword *Shift’, an equal sign, and the shift value.

The mask selects bits in the value you enter. It is specified by the
keyword’Mask’, an equal sign, and the mask value, usually in hexadecimal.

The value you enter is logically ANDed with the mask, shifted left by the shift
value, and ORed into the configuration word given by the offset.

TXTTITEN  Ofs=8 Mask=0x00ff Shift=2

Data Value

Data values can be defined as a numerical value or from a selection list.
Numerical values are defined in terms of a format (BedSgn, BcdUns, BinSgn,
or BinSgn), the corresponding data value, mask and shift values, and minimum
and maximum values. Selection lists can contain up to 256 selection values.
The configuration dialog for a module created from the template displays the
names of the selection values.
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Parameter Examples

Example 1: Numeric Value
; Min Scale

ParmDesc="Min Scale Ch 1 :" Col=0 Row=0 Ofs=5 Mask=Oxffff
Shift=0

BinSgn MinVal=-4095 MaxVal=4095
ParmEnd
Example 2: Selection
; Channel 1

ParmDesc="Range Select Ch 1:"Col=0 Row=2 Ofs=0 Mask=0x0003
Shift=0

Select="1 to 5V, 4 to 20mA", 0
Select="0 to 5V, 0 to 20mA", 1
Select="-5 to 5V,-20 to 20mA", 2
Select="-10 to 10V, 0 to 10V", 3

ParmEnd
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Aliases

Aliases define the names and descriptions exported from the configuration
program and imported into the RSLogix 5000 project. They begin with
keyword *AliasInp’ or ’AliasOut’, an offset enclosed in square brackets, a name
consisting of up to 15 characters enclosed in quotes, and a description
consisting of up to 79 characters enclosed in quotes.

EXAMPLE Aliasinp[ 0]="_DAC_Ch1" ,"Raw Data Channel 1"
AliasOut[ 0]="_Ch1" ,"Data - Channel 1"
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Notes:
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Troubleshooting Display and Status

Indicators

This section covers problems that may occur with your 1756-RIO module.
The following areas are covered:

* 1756-R1O module’s alphanumeric display

e RIO status indicator

¢ CLX status indicator

¢ OK status indicator

* Debug log

e Fatal errors

* Updating the firmware

The 4-character, alphanumeric display shows ‘RIO Scanner’, or ‘RIO Adapter’,
followed by the firmware version number, and any banner text defined in the

module configuration.

The display shows the following messages at power-up.

Message Description
B#nn Stages in the start-up processes; nn is a hexadecimal number
Boot Next stage in power-up sequence

RIO Scanner v. x.xx.xx

Module firmware revision

If the indicator on the 1756-RIO module does not cycle through these
messages on powerup, contact Technical Support.
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status |ndicators The 1756-RIO module has three status indicators to indicate the state of
internal operations. The status indicators are labeled RIO, CLX, and OK.

ADAPTER MOD

<@ 1 44777
— 33
RIO CLX OK
L N W |
2 3 4
Module Display and Indicators
Indicator Description
1 Module status display
2 RIO status indicator
3 CLX status indicator
4 OK status indicator

RIO Status Indicator — Remote Devices Status

The RIO indicator displays the status of the Remote I/O network connection.
Status varies depending on the mode of the module.

Scanner Mode

In order of priority, highest first.

Indicator Status Description

RIO Red A frame-receive error has been received in the last
second (CRC error, abort, or time-out). Indicator stays
red for 1 second after the error occurs.

One or more racks are in error.

Flashing red/ At least one rack being scanned (not inhibited) is in

off error. One or more racks are inhibited.

Yellow Idle, no racks are configured.

Flashing All configured racks are inhibited.

yellow/off

Flashing green/ | No racks being scanned (not inhibited) are in error, but
off one or more racks are inhibited.

Green Successful communication with all configured racks,

no inhibited racks.
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Adapter Mode

In order of priority, highest first.

Indicator

Status

Description

RIO

Red

A frame-receive error has been received in the last second
(CRC error, abort, or time-out). Indicator stays red for 1
second after the error occurs.

Flashing red/
off

One or more racks are not being scanned.

Flashing green/ | Configuration mismatch on one or more racks.
off
Green All racks are being scanned and there are no configuration

mismatches.

CLX Status Indicator — ControlBus Status

The CLX indicator displays the status of communication with the
ControlLogix processor.

Indicator | Status Description
CLX Green The module has successfully processed a request from the
ControlBus backplane within the last five seconds. All
required connections are open.
Flashing green/ | Controlling Connection is open, but not all required
off connections are open.
Yellow Idle, no requests received from the backplane in the last

five seconds. No connections; empty configuration.

Flashing yellow/
off

Controlling Connection is not open.

Red The module has returned a CIP error to a request from the
backplane within the last second. All required connections
are open.

Flashing red/off | The module has returned a CIP error within the last second.

All required connections are not open.
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0K Status Indicator — Module Health

Indicator | Status Description
0K Green Indicates that module has passed all power-up diagnostics
and is functioning normally.
Red Indicates that module startup diagnostics failed, or a major
module fault such as watchdog time-out, or jabber inhibit
occurred.

IMPORTANT If.aII three status indicators are §o|id red and the 4-character
display shows M#xx, (where xx is the error number), a fatal
error has occurred. See Fatal Errors . Make a note of the error
code numbers to give Tech Support, if you must call for help.

The Debug Log

The firmware on the 1756-RIO module maintains a log of informational and
diagnostic messages that can be useful in determining the cause of
configuration and network problems.

To view the log, select Monitor>Debug Log, in the scanner or adapter
configuration program within the configuration tool.

Fatal Errors

Fatal errors occur when the firmware on the module encounters an
unexpected condition. The module stops running, turns all three status
indicators red, and displays the fatal error number on the 4-character display.
The module also records its state at the time the fatal error occurred in a log.

To clear the fatal error and capture the fatal error log, follow these steps.

1. Cycle power on the module. The 4-character display should show
“FaltalErrorCaputure required.”

2. From the Tools menu, choose 1756-RIO Fatal Error Capture in the
scanner or adapter configuration program.

3. Store the fatal error log to a file.
This also clears the fatal error on the module.

Contact Technical Support and provide them with the fatal error log file to
help diagnose the cause of the problem.
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Watchdog and Jabber Inhibit

A watchdog timer is implemented in the module’s hardware. 1f the firmware
does not kick the watchdog within the time-out period, the watchdog times
out and generates a fatal error with error code D1. In scanner mode, the
module stops scanning. In adapter mode, all racks stop communication.

A jabber inhibit timer is implemented in the module’s hardware. If the network
transmitter is on longer than 150% of the longest network frame time, the
jabber inhibit forces the transmitter off and generates a fatal error with error
code DO.

In scanner mode, the module stops scanning. In adapter mode, the module
stops communicating on the back plane and Remote I/O network.

Updating the Firmware

The module firmware updates using the scanner or adapter configuration
program. To update the firmware, in the configuration tool, from the Tools
menu, choose Set 1756-R1IO Scanner/Adapter Mode. Setting the mode loads
the latest firmware onto the module.
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Notes:
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Quick Start

COI]t")"_ogix System Quick Use the following steps to quickly get the module running in a ControlLogix
Start system. Detailed information about each step is available in other sections of

this manual or in the installation manual. You can have only one scanner per
RIO network. Remove any other scanners on the RIO network before
continuing, The RIO module ships in scanner mode. You can adjust the
instructions to fit the mode that matches your needs.

1. Install RSLinx software, version 2.54 or later, with an activation. Use
RSLinx Gateway or RSLinx Professional software. Do not use RSLinx
Lite software.

2. Install RSLogix 5000 programming software, version 17 or later, and the
associated controller firmware.

3. Install the 1756-RIO module in the 1756-ControlLogix chassis.
See publication 1756-IN610.

Install the 1756-R1IO module’s add-on profile found on the installation
CD shipped with the module, or download it from

http://support.rockwellautomation.com/controlflash /LogixProfiler.asp.

RSLinx software and RSLogix 5000 programming software must be
installed before the add-on profile.

See page 19.
4. Create a project in RSLogix 5000 programming software.

5. Add a 1756 controller to your project.

See page 23.

6. Add a 1756-RIO module to the project by right-clicking on the chassis
in the Controller Organizer and selecting New Module.

The Select Module dialog box appears.

7. Expand the Communications heading and select the 1756-RIO module.
Click OK.

See page 24.

8. Select the General tab on the Module Properties dialog box to set the
module properties.
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9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

Enter the module name and slot number.

See page 24.

Click the Change button in the Module Definition section. Select your
desired mode, scanner or adapter.

The module ships in scanner mode. Note the number of input/output
tags. If this number is not the same after you map your data with the
configuration tool, you will have to return to this screen and change
them to match your configuration. You can specify independently the
number of input and output tags within the range of 1...10. Each tag
you create will create a block of 248 integers. For example, a value of 2
will create 2x248, or 498 integers.

When done, click OK on the Module Definition dialog box.
See page 25.

Select the Connection tab on the Module Properties dialog box.
Set the Requested Packet Interval (RPI).

See page 27.

Click on the Remote I/O tab, name the RIO file, and click the OK
button.

Choose Yes on the Create dialog box.

See page 31.

This will close the Module Properties dialog box. You will need to
double-click on the 1756-RIO module in the controller organizer to re-
open the Module Properties dialog box.

Click on the Configure Remote I/O Devices button on the Module
Properties dialog box to launch the configuration tool.

In the configuration tool, if needed, under the Tools menu, select Set
1756-R1IO Module Scanner/Adapter Mode command to match the RIO
module functionality to match your application, Scanner or Adapter.

See pages 33.

Configure the RIO module to match your application. In scanner mode,
add the desired racks to scan, and any block transfer modules. In adapter
mode, configure the desired racks to be emulated, or monitored, and
add any block transfer modules. Map all entries, either manually, or by
using the Automap command.

See pages 51 and 76.
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19. Download the configuration to the module. From the configuration
tool’s Configure menu, choose Download Configuration. Set the
communication path when prompted.

See page 91.
20. Save the project.

21. Go online in the RSLogix 5000 project and download the configuration
to the controller.

See page 30.

See Chapters 2 and 3 for in-depth information on setting module modes and
configuration.
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Symbols

*rio file 116

Numerics

1756-RI10 module 12
4-character display 13, 125
56RioCfgAdpt 19, 69
56RioCfgScan 19, 33, 40, 57

A

absolute addresses 84
ActBTR 78
Actlnp 77
active 67
active inputs 98, 108
active rack 46, 61, 67, 108
table 117
adapter 11
configuration 115
mode 11, 15, 62, 86, 87, 98, 124, 165
program 19
add-on profile 15, 16, 19, 167
alias prefix 85
aliases 56, 76, 84, 89
analog 46, 109
data 72
archive
configurations 94
template check command 95
templates command 94
asynchronous 29
auto 64
configuration 65
configure 41, 62
map 62
mapping 53
automatic 49
automatic block transfers 50
Avg Update Time 113, 114

backplane 66, 125
base tag 85
baud rate 39, 63, 115
block transfer 64, 72, 136
data 11, 37
input 134
module 11, 70, 72
module type 74
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monitor command 108
read 98, 109
read data 78
read-and-write-update rates 50
timing 116
update 50, 66
write 78, 109
blue 68
blue hose 14
BT
global update 120
global update diagnostics table 121
MODULE 72
Module 98
-module 48
Module Parameterization 48
Mon 109
template file 95
Bt
Mon 97
BT-MODULE 66
BTR
Len 110
len 75
Length 73
Map Len 113
Mon Len 113
BTW
Length 73
Map Len 114
Max Len 114
Min Len 114
btw len 75

C

clear
all mappings 57, 80

block transfer module data mappings 82

diagnostics 124

Log 123

rack map 58
CLX 14

Clx Input 78

Clx Input data 77

Clx Output 78

Clx Output data 77
communication path 62, 91
configuration

tool 29, 54, 83

tree 67
configure 64

adapter mode 61-82



Index

172

scanner mode 37-59
connections 51
control program 87
controller organizer 16, 167
ControlLogix
controller 11
controller inputs 78
inputs 77, 141
outputs 77, 87
counter 134
Cyclic Redundancy Check 119

D

data

blocks 54

offset 54, 77
debug log 98, 121
delete

partial rack 46

rack 46, 71
DiagMon 97, 117, 120
diagnostic counters 120
diagnostics 111, 114
DiscMon 97, 102
discrete 37, 46

data 11

input data 129

inputs 99

output data 131

outputs 90, 99, 107

read structure 129

write structure 131
door label 13, 14
download 44, 65, 127
DTL32.DLL 20

E

electronic keying 26
empty configuration 64
emulate 15, 61, 67
ending 1/0 group 68, 70
error bit 129, 134
export 51, 56, 76
aliases 84, 86
scanner configuration 97, 115

F

fatal error log 125
fatal errors 98, 125

firmware 15, 121, 125, 165

G

generic module type 67
global diagnostic counters 117

H

hardware 125
hexadecimal 103, 109

1/0
data 76
discrete inputs 97
discrete outputs 98
module 50, 72
import 56
inhibit 131
input tags - output tags 26
inputs 37
integer 109
internal array 87, 101

J
jabber inhibit timer 165

L

ladder logic 99

LED Banner name 39, 63
lightning bolt 67, 68

link module configuration 83-95
listen 97, 101

LogMon 97, 122

main menu 117
manual 49

mode 50, 134, 136
manually map 53
map 62
mapping configuration 51
Max Update Time 113, 114
Min Update Time 113, 114
mode 31
module

definition 17, 168
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profiles setup dialog box 21
type 73

MonBTR 78

MonBTW 78

Monlnp 77

monitor 112
BT module 109
diagnostics counters 117
discrete inputs 101
discrete outputs 104
inputs 106
mode 11, 15, 61, 100
outputs 101

monitored rack 46, 61, 67, 72, 115

MonOut 77
MPSetup.exe program 20

network

configuration 64
traffic 66
tree 43, 69

0

octal 102, 105, 118

offset 55, 134, 136

0K 14

output table 52, 57, 76, 79
outputs 15, 37

P

packet 119
partial rack 41, 67, 120, 129
PLC-5, PLC-3, or SLC 15
produced/consumed

data 11, 61, 67

data connections 79

input data 69

tag 11, 51, 129
program mode 50, 64, 99, 131
protocol 119, 120

Q
quarter rack 68, 129

rack
diagnostic counters 117, 120
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number 102
type 70
red 68
re-import 56
re-map all command 56
Remote
|/0 network 117, 165
remote
chassis 97
/0 67, 69
|/0 inputs 61
I/0 network 11, 37, 73, 97
|/0 outputs 61
/0 scanner 73, 77, 100
|/0 scanner inputs 77
network 16
requested pack interval 11, 22
resize 45, 69, 70
resize partial rack 70
RIO 14
output placeholders 86
output placeholders base tag 86
root 69
row 120
RPI 11
RSLinx
communication path 102, 109, 117, 124
Gateway 15
Professional 15
software 15, 16, 124, 167
RSLogix 5000
control program 84
programming software 15, 16, 87, 167
project 22, 24, 67, 76, 89, 101
RTB connection 13
run mode 50, 64, 65, 99

S

scanner 11

configuration file 115

log 121

mode 15, 37, 85, 99, 109, 122, 131
scanner mode 1/0 map 129-139
semi-automatic 49, 50
shadow 15
signed 109
signed decimal 103
slot 72, 121

number 25
starting 1/0 group 68, 118
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status data 129
status indicators 13

T

template 46, 72
termination 119
test mode 99
throughput 29
timing data 116
toolbar 92, 117, 124
tools menu 88

tree 72, 87

troubleshooting display and status
indicators 161-165

U

unassigned I/0 addresses 76
unsigned 109

unsigned decimal 103, 104
update block transfers 99
Update Count 113, 114
upgrade 101

upload 92
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Rockwell Automation Support

Rockwell Automation provides technical information on the Web to assist you in using its products.

At htep://www.rockwellautomation.com/support/, you can find technical manuals, a knowledge base of FAQs, technical and

application notes, sample code and links to software service packs, and a MySupport feature that you can customize to make the
best use of these tools.

For an additional level of technical phone support for installation, configuration, and troubleshooting, we offer TechConnect

support programs. For more information, contact your local distributor or Rockwell Automation representative,
or visit http://www.rockwellautomation.com/support/.

Installation Assistance

If you experience a problem within the first 24 hours of installation, review the information that is contained in this manual.
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Canada your local Rockwell Automation representative.

New Product Satisfaction Return

Rockwell Automation tests all of its products to ensure that they are fully operational when shipped from the manufacturing facility.
However, if your product is not functioning and needs to be returned, follow these procedures.

United States Contact your distributor. You must provide a Customer Support case number (call the phone number above to obtain
one) to your distributor to complete the return process.

Outside United States Please contact your local Rockwell Automation representative for the return procedure.

Documentation Feedback

Your comments will help us serve your documentation needs better. If you have any suggestions on how to improve this document,

complete this form, publication RA-DUO002, available at http://www.rockwellautomation.com/literature/.

Rockwell Otomasyon Ticaret A.S., Kar Plaza Is Merkezi E Blok Kat:6 34752 Igerenkdy, Istanbul, Tel: +90 (216) 5698400

www.rockwellautomation.com
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Americas: Rockwell Automation, 1201 South Second Street, Milwaukee, W1 53204 USA, Tel: (1) 414.382.2000, Fax: (1) 414.382.4444

Europe/Middle East/Africa: Rockwell Automation, Vorstlaan/Boulevard du Souverain 36, 1170 Brussels, Belgium, Tel: (32) 2 663 0600, Fax: (32) 2 663 0640
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