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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 10ss.

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.

ARC FLASH HAZARD: Labels may be on or inside the equipment, for example, a motor control center, to alert people
to potential Arc Flash. Arc Flash will cause severe injury or death. Wear proper Personal Protective Equipment (PPE).
Follow ALL Regulatory requirements for safe work practices and for Personal Protective Equipment (PPE).

> BB >

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

Allen-Bradley, CompactLogix, ControlLogix, DriveLogix, FLEX, FlexLogix, Logix 5000, PLC-5, Rockwell Automation, RSLinx, RSLogix 5000, RSNetWorx, SoftLogix, and TechConnect are trademarks of

Rockwell Automation, Inc.
CIP, ControlNet, DeviceNet, and EtherNet/IP are trademarks of ODVA, Inc.

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


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

Purpose of This Manual This manual provides information on installation, setting, and reading your
diagnostics on the 1794-IB16D and the 1794-OB16D Diagnostic modules.

For information on See Chapter
1794 Diagnostic Modules 1

Specific Diagnostic Module 20r3

Using Diagnostic Modules in a Remote I/0 System 4

Using Diagnostic Modules in a DeviceNet System 5

Using Diagnostic Modules in a ControlNet System 6

Using Diagnostic Modules in an EtherNet/IP System 7

Using the Indicators for Troubleshooting Appendix A
Simplified Schematics for all 1794 Digital Modules Appendix B

|mp0rta nt Warnings and Obey the following warnings and cautions when installing or using these

modules.

Cautions

A

ATTENTION: Environment and Enclosure

This equipment is intended for use in a Pollution Degree 2 industrial
environment, in overvoltage Category |l applications (as defined in IEC
publication 60664-1), at altitudes up to 2000 meters without derating.

This equipment is considered Group 1, Class A industrial equipment
according to I[EC/CISPR Publication 11. Without appropriate precautions,
there may be potential difficulties ensuring electromagnetic compatibility in
other environments due to conducted as well as radiated disturbance.

This equipment is supplied as open-type equipment. It must be mounted
within an enclosure that is suitably designed for those specific
environmental conditions that will be present and appropriately designed to
prevent personal injury resulting from accessibility to live parts. The interior
of the enclosure must be accessible only by the use of a tool. Subsequent
sections of this publication may contain additional information regarding
specific enclosure type ratings that are required to comply with certain
product safety certifications.

See NEMA Standards publication 250 and IEC publication 60529, as
applicable, for explanations of the degrees of protection provided by
different types of enclosure. Also, see the appropriate sections in this
publication, as well as Industrial Automation Wiring and Grounding
Guidelines, Allen-Bradley publication 1770-4.1, for additional installation
requirements pertaining to this equipment.
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>

WARNING: When you insert or remove the module while backplane power
is on, an electrical arc can occur. This could cause an explosion in hazardous
location installations. Be sure that power is removed or the area is
nonhazardous before proceeding.

>

ATTENTION: FLEX I/0 is grounded through the DIN rail to chassis ground.
Use zinc-plated yellow-chromate steel DIN rail to assure proper grounding.
The use of other DIN rail materials (such as aluminum or plastic) that can
corrode, oxidize, or are poor conductors, can result in improper or
intermittent grounding.

ATTENTION: Prevent Electrostatic Discharge

This equipment is sensitive to electrostatic discharge, which can cause
internal damage and affect normal operation. Follow these guidelines when
you handle this equipment:

¢ Touch a grounded object to discharge potential static.
e \Wear an approved grounding wriststrap.

¢ Do not touch connectors or pins on component boards.
¢ Do not touch circuit components inside the equipment.

e |f available, use a static-safe workstation.

JAN

ATTENTION: During mounting of all devices, be sure that all debris (such as
metal chips or wire strands) is kept from falling into the module. Debris that
falls into the module could cause damage on power-up.

Rockwell Automation Publication 1794-UMO061B-EN-P - March 2020



Preface

North American Hazardous Location Approval

The 1794-1B16D and 1794-OB16D diagnostic modules are North American

Hazardous Location approved.

The following information applies when
operating this equipment in hazardous
locations:

Informations sur l'utilisation de cet
équipement en environnements dangereux :

Products marked “CL I, DIV 2, GP A, B, C, D"
are suitable for use in Class | Division 2
Groups A, B, C, D, Hazardous Locations and
nonhazardous locations only. Each product is
supplied with markings on the rating
nameplate indicating the hazardous location
temperature code. When combining products
within a system, the most adverse
temperature code (lowest “T" number) may be
used to help determine the overall
temperature code of the system. Combinations
of equipment in your system are subject to
investigation by the local Authority Having
Jurisdiction at the time of installation.

Les produits marqués "CL1, DIV2, GP A, B, C, D" ne
conviennent qu‘a une utilisation en environnements
de Classe | Division 2 Groupes A, B, C, D dangereux
et non dangereux. Chaque produit est livré avec des
marquages sur sa plaque d'identification qui
indiquent le code de température pour les
environnements dangereux. Lorsque plusieurs
produits sont combinés dans un systéme, le code
de température le plus défavorable (code de
température le plus faible) peut étre utilisé pour
déterminer le code de température global du
systeme. Les combinaisons d'équipements dans le
systeme sont sujettes a inspection par les autorités
locales qualifiées au moment de I'installation.

EXPLOSION HAZARD

Do not disconnect
equipment unless power
has been removed or the
area is known to be
nonhazardous.

Do not disconnect
connections to this
equipment unless power
has been removed or the
area is known to be
nonhazardous. Secure any
external connections that
mate to this equipment by
using screws, sliding
latches, threaded
connectors, or other means
provided with this product.

eSubstitution of
components may impair
suitability for Class |,
Division 2.

olf this product contains
batteries, they must only be
changed in an area known
to be nonhazardous.

RISQUE D'EXPLOSION

eCouper le courant ou s'assurer
que I'environnement est classé
non dangereux avant de
débrancher I'équipement.

eCouper le courant ou s'assurer
que I'environnement est classé
non dangereux avant de
débrancher les connecteurs. Fixer
tous les connecteurs externes
reliés a cet équipement a l'aide
de vis, loquets coulissants,
connecteurs filetés ou autres
moyens fournis avec ce produit.

el a substitution de composants
peut rendre cet équipement
inadapté a une utilisation en
environnement de Classe |,
Division 2.

eS"assurer que I'environnement
est classé non dangereux avant
de changer les piles.
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Related Products and

For additional information on FLEX™I/O systems and modules, refer to the

Documentation following documents:
Catalog Voltage Description Publications
Number
Installation User Manual
Instructions
1794 1794 FLEX 1/0 Selection Guide 1794-SG002
1794-ACN 24V DC ControlNet Adapter 1794—-IN101
1794-AENT EtherNet/IP Adapter 1794-IN082 ENET-UMO001
1794—-ACNR 24V DC Redundant Media ControlNet Adapter | 1794—IN101
1794-ACN15 24V DC ControlNet Adapter 1794-IN101 CNET-UMO01
1794-ACNR15 24V DC Redundant Media ControlNet Adapter CNET-UMOO1
1794-ADN 24V DC DeviceNet Adapter 1794-IN099 1794-6.5.5
1794-ASB/E 24V DC Remote /0 Adapter 1794-IN098 1794-UM009
1794-ASB2/D 24V DC 2-Slot Remote I/0 Adapter 1794-UMO059
1794-APB 24V DC PROFIBUS Adapter 1794-IN087 1794-UM057
1794—1B8 24V DC 8 Sink Input Module 1794-IN093
1794-1B16 24V DC 16 Sink Input Module
1794-1B32 24V DC 32 Sink Input Module
1794-IV16 24V DC 16 Source Input Module 1794-IN095
1794-0V16 24V DC 16 Sink Output Module
1794-0V16P 24V DC 16 Protected Sink Output Module
1794-0B8 24V DC 8 Source Output Module 1794-IN094
1794—0BB8EP 24V DC 8 Electronically Fused Output Module
1794-0B16 24V DC 16 Source Output Module
1794-0B16P 24V DC 16 Protected Source Output Module
1794-0B32P 24V DC 32 Protected Source Output Module
1794-1B10X0B6 | 24V DC 10 Input/6 Output Module 1794-IN083
1794-1B16X0B16P | 24V DC 16 Input/16 Output Module
1794-0W8 24V DC 8 Relay Output Module 1794-IN019
1794-IE8 24V DC Analog 8 Input Module 1794-IN100 1794-6.5.2
1794-0E4 24V DC Analog 4 Output Module
1794—-1E4X0E2 24V DC 4 Input/2 Output Analog Module
1794—0F4 24V DC 4 Qutput Isolated Analog Module 1794-IN037 1794-6.5.8
1794—IF4| 24V DC 4 Input Isolated Analog Module 1794-IN038
1794—1F2X0F2I 24V DC 2 Input/2 Output Isolated Analog 1794-IN039

Module

10
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Catalog Voltage Description Publications
Number
Installation User Manual
Instructions
1794-1E12 24V DC 12 Input Analog Module 1794-IN106
1794-0E12 24V DC 12 Output Analog Module
1794-IE8XOE4 24V DC 8 Input/4 Qutput Analog Module
1794-1E8H 24V DC 8 HART Input Module 1794-IN108 1794-UM063
1794-0E8H 24V DC 8 HART Output Module 1794-IN109
1794-IR8 24V DC 8 RTD Input Analog Module 1794-IN021 1794-6.5.4
1794-IT8 24V DC 8 Thermocouple Input Module 1794-6.5.7
1794—IRT8 24V DC 8 Thermocouple/RTD Input Module 1794-IN050 1794-6.5.12
1794-1J2 24V DC 2 Channel Frequency Input Module 1794-IN049 1794-6.5.11
1794-1D2 24V DC 2 Channel Frequency Input Module 1794-IN0B3 1794-6.5.15
1794—1P4 24V DC 2 Channel Pulse Counter Module 1794-IN064 1794-6.5.16
1794-VHSC 24V DC Very High Speed Counter Module 1794IN067 1794-6.5.10
1794-1C16 48V DC 16 Sink Input Module 1794-IN105
1794-0C16 48V DC 16 Source Output Module
1794—-1A8 120V AC 8 Input Module 1794-IN102
1794—-1A8I 120V AC Isolated 8 Input Module
1794-1A16 120V AC 16 Input Module
1794-0A8 120V AC 8 Output Module 1794-IN103
1794-0A8| 120V AC Isolated 8 Output Module
1794-0A16 120V AC 16 Output Module
1794-IM8 220V AC 8 Input Module 1794-IN104
1794-0M8 220V AC 8 Output Module
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Catalog Voltage Description Publications
Number
Installation User Manual
Instructions
1794-TB2 Cage Clamp Terminal Base 1794-IN092
1794-TB3 Cage Clamp Terminal Base
1794-TB3S Spring Clamp Terminal Base Unit
1794-TB3T Temperature Terminal Base Unit
1794-TB3TS Spring Clamp Temperature Base Unit
1794-TB3G Terminal Base Unit
1794-TB3GS Spring Clamp Terminal Base Unit
1794-TB32 Cage Clamp Terminal Base Unit
1794-TB32S Spring Clamp Terminal Base Unit
1794-TBN Terminal Base Unit
1794-TBNF Fused Terminal Base Unit
1794-TB3GK Conformally Coated Terminal Base Unit
1794-TB3K Conformally Coated Terminal Base Unit
1794-TBNFK Conformally Coated Fused Terminal
Base Unit
1794-TB370S, D-Shell Terminal Base Units and 1794-IN107
-TB62DS, Distribution Boards
TB37EXD4VMS,
-TB37EXD4CMS,
-TB62EXD4X15
1794—CE1, —CE3 Extender Cables 1794-5.12
1794-NM1 Mounting Kit 1794-5.13
1794-PS13 24V DC Power Supply 1794-IN069
1794-PS3 24V DC Power Supply
FLEX Ex
1797—-IBN16 See note 16 NAMUR Digital Input Module 1797-5.7
1797-0B4D See note 4 NI, Ex Source Digital Output Module | 1797-5.6
1797-IE8, -IE8H See note 8 Input Module 1797-5.5
1797—IEBNF See note 8 Selectable Filter Analog Input Module | 1797-5.31
1797—-0E8, -OE8H | See note Analog 8 Output Module 1797-5.3
1797-IRT8 See note 8 Thermocouple/RTD Input Module 1797-5.4
1797-1J2 See note 2 Channel Frequency Input Module 1797-5.9
1797-TB3 Cage Clamp Terminal Base 1797-5.1
1797-TB3S Spring Clamp Terminal Base 1797-5.2
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Catalog Voltage Description Publications

Number
Installation User Manual
Instructions

1797-BIC See note |.S. Bus Isolator 1797-5.13

1797—-CEC See note FLEX Ex Bus Connector 1797-5.13

Note: Intrinsically Safe Voltage

For more information on DeviceNet” modules in Logix 5000™ systems, see
DeviceNet Network Configuration User Manual, publication DNET-UMO004.

For more information on ControlNet” modules in Logix 5000 systems, see
ControlNet Network Configuration User Manual, publication CNET-UMO001.

For more information on EtherNet/IP™ modules in Logix 5000 systems, see
EtherNet/IP Network Devices User Manual, publication ENET-UMO006.

Rockwell Automation Publication 1794-UMO061B-EN-P - March 2020
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Chapter 1

Introduction

General Description

1794 FLEX 1/0 Diagnostic Digital Modules
Overview

In this chapter, you will learn about the diagnostic input module, cat. no.

1794-1B16D, and the diagnostic output module, cat. no. 1794-OB16D.

Topic See Page

General Description 15

Install Your Digital Input or Output Module | 18

This chapter contains an overview of the FLEX™I/O diagnostic digital modules,
the 1794-1B16D input module and 1794-OB16D output module. You can use
the FLEX I/O diagnostic modules to help diagnose problems with input and
output field devices, I/O wiring and the user power supply. Additionally, these
modules can reduce installation startup time and help minimize time to find and
fix failures.

This chapter explains how to use the FLEX I/O diagnostic modules to help
detect the following types of faults:

e Open input or output field devices

e Open input or output wiring

e Shorted output field devices

e Shorted input or output wiring

e Reversed polarity of user supply wiring

¢ Open user supply wiring or failed user supply (using one diagnostic input
channel)

Rockwell Automation Publication 1794-UMO061B-EN-P - March 2020 15



Chapter 1

1794 FLEX 1/0 Diagnostic Digital Modules Overview

Network Compatibility

You can use the diagnostic modules with ControlNet, DeviceNet, EtherNet/IP,
or remote I/O networks.

Network

Usage Limitations
1794-1B16D

1794-0B16D

Remote 1/0

Compatible with 1794-ASB
series E (or higher) and
1794-ASB2 series D (or higher)
remote |/0 adapters.

Compatible with 1794-ASB
series D (or higher) and
1794-ASB2 series C (or higher)
remote |/0 adapters.

DeviceNet

No limitations or constraints.

ControlNet

Direct connection only.

Direct or rack connections.

EtherNet/IP

Direct connection only.

Direct or rack connections.

1794-1B16D Diagnostic Input Module Compatibility

The 1794-1B16D diagnostic input module interfaces to sensing devices and
detects whether they are on or oft. The diagnostic input module converts DC
signals from user devices to the appropriate logic level for use in the FLEX I/O
system. Typical input devices include these types of switches.

e Proximity switches

e Limit switches

o Photoelectric switches

o Selector switches

o Float switches

e Push button switches

When designing a system usinga FLEX I/O diagnostic input module, you must

consider:

o the voltage necessary for your application.

e current leakage through the input devices.

e the amount of current consumed by the input devices.

e whether the application requires sinking or sourcing devices.

16
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1794 FLEX 1/0 Diagnostic Digital Modules Overview ~ Chapter 1

Capabilities of the 1794-IB16D include:

e 61131-2 Type 3 compatible sinking inputs.

o interface with PNP sourcing sensors.

e 10...31.2V DC operating range.

e provides up to 50 mA to power an attached sensor.

e detects for an open wire condition down to 50 pA.

You need a dummy resistor to mask the channel diagnostic function for each
unused sensor port. Used sensor ports must have a 50 LA minimum current draw
with the input field device in both the on- and off-state.

1794-0B16D Diagnostic Output Module Compatibility

You can use FLEX I/O diagnostic output modules to drive various output
devices. Typical output devices include the following.

e Relays

¢ Solenoids
¢ Contactors
o Indicators

o Small motor starters

When you design a system using FLEX I/O diagnostic output modules, you must
consider:

e The output must supply the necessary surge and continuous current for the
output device being used.

¢ When sizing output loads, check the documentation that is supplied with
the output device for the surge and continuous current needed to operate
the device.

Capabilities of the 1794-OB16D diagnostic output module include:

e sourcing style outputs for loads that are connected to common.
e 10...31.2V DC operating range.

e provides continuous current of 0.5 A maximum (8 A per module),
2.0 mA minimum per output.

e capable of 2 A surge for 50 ms, repeatable every 2 s.

e protection from short circuit and overload.

You need a dummy resistor to mask the channel diagnostic function for each
unused output channel.

Rockwell Automation Publication 1794-UMO061B-EN-P - March 2020 17



Chapter 1 1794 FLEX 1/0 Diagnostic Digital Modules Overview

Install Your D|g|ta| |nput or Toinstalladigital diagnostic module, follow these steps:
Output Module

v Installation Step

a1 Mount the terminal base unit

See installation instructions 1794-IN096.

a2 Install the module in the terminal base unit

See installation instructions 1794-IN096.

Q3. Connect the wiring to the terminal base unit

See installation instructions 1794-IN096.

18 Rockwell Automation Publication 1794-UMO061B-EN-P - March 2020
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1794 FLEX 1/0 Diagnostic Digital Modules Overview

Chapter 1

1794-TB32 and 1794-TB32S Terminal Base Wiring for the 1794-1B16D

9

10 11 12 13 14 15

|@I@ISI@I@I@I@I@I®I®I®I®I®I®I®I®I@

0 1

16 17

2 3 4

18 19 20 21

5 6 8 9 10 11 12

Inputs Channels 0-1

22 23 24 25 26

5

27 28

29 30 31 32

33

SSSSSSSSSSSSSSSSSSG;

0

34 35

1 2 3 4

5 6 7 8 9

10 1 12 13 14

Sensor Power Terminals for Channels 0-15

36 37 38 39

40 41 42 43 44 45

46 47 48 49

|@@@@@@@@@@@@@@@@&J@

NC +V1 COM1 +V1 COM1 +V1 COM1 +V1 COM1 +V2 COM2 +V2 COM2 +V2 COM2 +V2 COM2 NC
Sensor Common and User Power Common:
Terminals C-36, C-38, C-40, C-42, C-44, C-46, C-48 and C-50.
+V1 Terminals C-35, C-37, C-39, and C-41 are not used

User power (+) Voltage: Terminals C-43, C-45, C-47 and C-49.
COM1 and COM2 are connected together in the module.

Wiring for 1794-1B16D (use with 1794-TB32 or 1794-TB32S Terminal Base Units)

Input Input Sensor Power | common! Supply
Terminal Terminal

IN 00 A-0 B-17 -V common +V2 connected

IN 01 A1 B-18 connected to to terminals 43,
terminals 36, 38, | 45, 47, and 49

:m gg 22 S;g 40, 42, 44, 46, 48, | (+V1 terminals
and 50 35,37, 39, and

IN 04 A4 B-21 41 are not used).

IN 05 A-5 B-22

IN 06 A-6 B-23

IN 07 A-7 B-24

IN 08 A-8 B-25

IN 09 A-9 B-26

IN 10 A-10 B-27

IN 11 A-11 B-28

IN 12 A-12 B-29

IN 13 A-13 B-30

IN 14 A-14 B-31

IN 15 A-15 B-32

+V2DC | Power terminals 43, 45, 47, and 49 (power terminals are internally

power connected together in the module)

COMDC | Common terminals 36, 38, 40, 42, 44, 46, 48, and 50 (common terminals

Return COM 1 and COM 2 are internally connected together in the module)

13-wire devices only. 2-wire devices use input and sensor power terminals; 3-wire
devices use input, sensor power and common terminals.
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Chapter 1 1794 FLEX 1/0 Diagnostic Digital Modules Overview

1794-TB2, -TB3, and -TB3S Terminal Base Wiring for the 1794-0B16D
Outputs

9 0 1 12 13 14 15

|®|®|®|®|®|®|®|®|®|®l®|®|®|®|®|®|@

17 18 19 20 21 22 23 24 25 30 31 32 33

|@ISI@I@I@I@I@I@I@I@ISI@I@I@ISISISISI.

Commons
Common Common

34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51

|SI@I@I@I@I@I@ISI@I@I@I@ISISISISISU@

Voltage L Vo\tage

In +V Terminals 35 through 50 not available on 1794-TB2 Out +V
Voltage

-V (Supply Common) = Terminals B-16 through B-33. (1794-TB3 shown)

+V (Supply +Voltage In) = Terminals C-34 through C-51.
(Use B-33 and C-51 for daisy-chaining to next terminal base unit.)

Wiring Connections for the 1794-0B16D (use with 1794-TB2, 1794-TB3, or 1794-TB3S
Terminal Base Units).

Outputs Output Terminal Common Terminal

Output 00 A-0 B-17

Output 01 A-1 B-18

Output 02 A-2 B-19

Output 03 A-3 B-20

Output 04 A-4 B-21

Output 05 A-5 B-22

Output 06 A-6 B-23

Output 07 A-7 B-24

Output 08 A-8 B-25

Output 09 A-9 B-26

Output 10 A-10 B-27

Output 11 A1 B-28

Output 12 A-12 B-29

Output 13 A-13 B-30

Output 14 A-14 B-31

Output 15 A-15 B-32

+VDC C-34 and C-51 (1794-TB2) (Power Terminals are
internally connected in the terminal base unit.
C-34...C-51(1794-TB3, 1794-TB3S) (Power terminals
are internally connected in the terminal base unit.

Common B-16...B-33 (Common terminals are internally
connected in the terminal base unit.
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Chapter 2

About the FLEX 1/0 Diagnostic Input Module

Introduction In this chapter, you will learn about the diagnostic input module, cat. no.
1794-1B16D.
For Information About See Page
About the 1794-IB16D Diagnostic Input Module 21
Diagnostic Fault Detection 23
Indicator Status Information 25
Module Limitations 26
Configure Your Diagnostic Input Module 28
About the 1794-1B16D The 1794-1B16D diagnostic input module provides 16 points of 24V DC

Diagnostic Input Module

sinking inputs with open-wire, short-circuit, and user supply reverse polarity
diagnostic features. Each input signal has an associated sensor power connection.

The module monitors current and voltage at each input channel sensor power

terminal.

The module detects:

e an open fault if the sensor-power current drops.

e ashort fault if the sensor-power voltage goes low.

e areverse-polarity fault if reverse voltage is applied to the user terminals.

Rockwell Automation Publication 1794-UMO061B-EN-P - March 2020
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About the FLEX 1/0 Diagnostic Input Module

22

Wiring Input Sensors

You must use a 1794-TB32 or 1794-TB32S terminal base unit with the
1794-1B16D diagnostic input module. See FLEX I/O Digital Input and Output
Modules with Diagnostics Installation Instructions, publication 1794-IN096 for

complete information.

|®|@l@l@l@l@l@l@l@l®|®|®|®|®|®|®|@

) Input Channe|590 _]% 11 12 13 14 15
|@l@l@l@I@I@I@l®|®I®I®|®I®I®I®|®|§|@|.

Sensor Power Termmals for Channels 0-15

34 3 36 39 40 41 42 50

SEEEEEEESSSSSSSSSEE

NC +V1 COM1 +V1 COM1 +Vi COM1 ;v1 COM1+V2 COM2 +V2 COM2 +V2 COM2 +V2 COM2 NC

Sensor Common and User Power Common:
Terminals C-36, C-38, C-40, C-42, C-44, C-46, C-48 and C-50.
+V1 Terminals C-35, C-37, C-39 and C-41 are not used

User power (+) Voltage: Terminals C-43, C-45, C-47 and C-49
COM1 and COM2 are connected together in the module.

Two-wire input devices connect to the input and sensor power terminals; 3-wire
devices use input, sensor power, and common terminals. You can wire 2-wire and

3-wire sensors to the FLEX I/O 1794-TB32 or 1794-TB32S terminal base units.

FLEX TB32/S FLEX TB32/S
Terminal Base Terminal Base
Sensor Power B17-B32 Sensor Power B17-B32
2-Wire I Wire
Sensor Sensor AL-ATS
Input Signal C36,38,40,42,
a HREAD-ATS 44,46 48 50
24%dc V| oz a5 47 9o 24%dc Y4 Laz a5 47 49
External T External T
User W |oan,28.40,42, LIser W |o36,38.40,42,
FPower Supply 44,45 48 50 Power Supply 44,496 48 .50

Unused sensor-power ports or open-contact input devices must use a dummy
resistor to mask the diagnostic function. If these external resistors are not used,
the module’s fault indicator will light, along with the module’s error bits, thus
rendering fault detection of the remaining channels useless. The recommended
value of this dummy resistor is 20 kQ (+10%), 1/8 watt (or larger). Connect the
resistor between sensor power and input signal or between sensor power and
common.

Rockwell Automation Publication 1794-UM061B-EN-P - March 2020


http://literature.rockwellautomation.com/idc/groups/literature/documents/in/1794-in096_-en-p.pdf

About the FLEX 1/0 Diagnostic Input Module Chapter 2

FLEX TB32/S FLEX TB32/S

Dumnimy Resistor Terminal Base Terminal Base

Across Contacts

e 517.572 Senzor Povwer & B17-B32
Dual )

Open Output Input ngnal A anags
Contact Fhotoelectric Input Signal By g
Device AD-A15 Sensor Common |C36,35,40 42,

Input Signal 44 45 48 50
20K ohm
B0
24vde Y| gz 45 47 49 Durarmy ResistV +i-10%
External e an Unused
User 036,38 40 42, Sensor Power Port, Sensor Power B0 1 -D92
Fower Supply 44 46 45 50
Ez)i\e?;al Hcaa s 4749
FLEX TB3Z/S User
. Terminal Base Y -IC36,35,40 42,
Dy Resistar Paower Supply 44 46,48 50

on Unused Sensor Pawetl g7 gg

InputChanneN

The dumrmy resistor can be
AO-A15 placed between Sensor Power/dnput

Input Signal ;
Signal or Sensor Power/Common.
24%de Wt
External
ser va
Power Suppl

Diagnostic Fault Detection  The module monitors current and voltage at each input channel sensor power
terminal, and monitors the user supply for reverse user supply voltage. The figure
below shows the location of these fault monitors in the 1794-IB16D diagnostic
input module.

. Reverse
-0 | Reverse
User Power | vqiage %i(
+0 I Monitor Shorted
Input - %ﬂ/
PTC Monitor Short\ é
Y+ o
Fault Indicator g
Sensor Power [ 0pen Wire Open E
O————— Monitor %Q( =
Input - Input
O————{pt—H %(

Input Circuit Indicator
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About the FLEX 1/0 Diagnostic Input Module

24

Sensor Power Open and Short Circuit Detection

The sensor-power open-wire current monitor detects a fault condition if the
sensor-power current drops below 50 LLA. Sensor-power shorts are protected by
the positive temperature coefficient (PTC) resistor in series with each sensor
power output (16 total). For overcurrents or shorts, the PTC resistor heats up,
the resistance increases and the sensor power output opens, similar to a fuse
opening. This shorted condition is monitored by the sensor power voltage
monitor. It detects a short if the sensor power voltage disappears. When the short
is removed, the PTC resistor cools down and the previously shorted sensor-power
port, sensor power is automatically restored and normal operation continues.

The module’s embedded monitors detect open and short conditions.

|
Short Detected :
W - {
|
Transition Region- :
Wlay aor May Mot |
= Be Detected As A Short |
|
50mA !
I c
+ N E
AMmA ———— — — — — — ——)
[ g
Sensor I | E
Power 30mA —— | 2
Current —_ Operating Region 1 g
20mA — |
+ |
10mA —— \
I
SOuA Op[en Detected ‘
0 45 55
10 200 30 40 =0
Ambient Temperature {°C)
When a fault is detected:

o the corresponding channel’s red indicator lights.
e the module’s red fault indicator lights.

the module’s open, short, or reverse error bit is set.

the module error bit is set.

The input circuit is a conventional sinking style with an input voltage dropping
resistor. The yellow input indicator is in series with the input signal (field-side
indication). FLEX I/O system-side logic voltages are isolated from the user
power supply and input channels by optocouplers. This provides protection
against field side voltages and transients.
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Indicator Status
Information

Rockwell Automation Publication 1794-UMO061B-EN-P - March 2020

User Power Supply Reverse Voltage Detection

If the external user power supply is miswired (incorrect polarity), the module is
protected and reports a reverse user voltage fault. The reverse voltage condition
must be at least -10V to detect a fault. The module’s Fault indicator turns red and
the reverse fault bit is set. The module error bit is also set. When the correct user
power supply polarity is applied, the module Fault indicator is off and the reverse
fault bit is not set.

User Power Supply Loss Detection

The module does not check for presence of the external user power supply.
Detection can be accomplished by wiring an input channel to the user supply.
Any 24V DC input can be used. You can wire a 1794-IB16D diagnostic input
module or 1794-1B16 input module to monitor the user supply as shown below:

FLEY TE32/S
Terminal Base

Senzor Povwer B17-B32
20k ohm
=iy Input Sicgnal foq.
+H-10% AO-A15
| Cammon [C36,38,40,42,
44 45 45 50
24vde V|43 45,47 49
External
User N 36 36 40,42,
Fower Supply 44 46 48 50

(1794-1B16D shown)

The 1794-1B16D diagnostic input module has indicators that let you check the
module health and operational status. The following status can be checked with
the indicators.

e Channel I/O Status - This indicator displays the ON/OFF state of the

input channel, and channel wiring fault conditions:
- Offindicates that the input channel is off with no faults.
- Yellow indicates that the input channel is on with no faults.
- Red indicates either a channel sensor power open or short condition.

e Module Fault Status- This indictor turns red for any individual input
channel open, short, or module reverse power conditions.
With no fault, the module fault status indicator turns off.
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Module Limitations

26

Input Voltage Derating

You must derate the input voltage that is applied to each input channel, based on
operating ambient temperature, to keep module power dissipation within an
acceptable level.

31.2
O Twa .
25 + !
Input | :
Voltage E
vy 15— '
10 +— :
5 a
0 1 1 1 | 1

10 20 30 40 5055

Ambient Temperature  (0°C)

Sensor-Power Derating

You must derate the allowable current from each channel sensor-power port
based on operating ambient temperature to keep module power dissipation to an
acceptable level.

50

\

-1 1
404 ————— — — — - —

I
Sensor :
Power 30 —4— |
Current 1 [
(mA) !
20 4 l
e I
1
10 —— |
1 I

| | | L1 |

10 20 30 40 &0
Ambient Temperature (° C)
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Unused Sensor Power Ports

You must connect dummy resistors to unused Sensor Power ports to mask the
diagnostic function. If external resistors are not used, the module's sensing
circuitry will not detect the intended voltage or current and not report that a
fault exists. The module’s fault and open-channel indicators light, and the
module’s open and module error bits are set, thus rendering fault detection of the
remaining channels useless. The recommended value of this dummy resistor is

20 kQ (+£10%), 1/8 W (or larger).

Open Contact Mechanical Switches and Relays

The module's sensing circuitry must detect a minimum current level to conclude
that an open circuit does not exist. Electronic input field devices typically have
sufficient leakage current to satisfy the minimum requirement. However, hard
contacts have no leakage current, so you must add dummy resistors in parallel to
the hard contacts to supply the minimum current that is needed for the module
to sense that an open circuit does not exist. The recommended resistor value is 20
kQ (+£10%), 1/8 W (or larger). Placement of the dummy resistor at the field
device also allows for monitoring of field wiring conditions. Connect the resistor
between sensor power and input signal, or between sensor power and common.

Sensor Power Internal Voltage Drop

The modules sensor power circuit exhibits an internal voltage drop. This voltage
drop can be as large as 2.2V for all operating conditions. You must subtract 2.2V
from the value of your external user power supply to determine the voltage that is
applied to power attached sensors. Make sure that this voltage meets sensor
requirements. Consult the data sheet for your sensor to determine what voltage is
necessary.

PTC Resistor Off-Wire ) Sensor Power
User Power + Current Monitor
Fault if:
Overcurrent causes PTC to open 1<50 uA

24V DC External Sensor
User Power Supply /
Voltage Drop = 2.2V maximum Vsensor = (Ext Pwr) - 2.2V
User Power - Input
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The configuration and input filter selection table are shown below.

Configure Your Diagnostic
Input Module

Data Table & Input Filter Time Selection

Dec. 15 14 13 12 1" 10 09 08 07 06 05 04 03 02 01 00
Oct. 17 16 15 14 13 12 1" 10 07 06 05 04 03 02 01 00
Read 1 (15 (114 (113 (112 111 (110 |19 18 |7 6 5 4 13 12 [1 [0
Read 2 Not used Read Diagnostics Status
Write 1 Not used | Input Filter FT 0...15 | Not used

Where: | = Input

FT = Input filter time

Diagnostic status;

Bit 00 = module error;

Bit 01 = external power reverse polarity error;
Bit 02 = sensor power short error;

Bit 03 = sensor power open wire error

The inputs are read in Word 1. Bit 00 is the first input and decimal bit 15 is the
last input.

Diagnostic status is read from Word 2:

28

Bit 00: Module Error Bit

Bit 01: External Power Reverse Polarity Error Bit
Bit 02: Sensor Power Short Error Bit
Bit 03: Sensor Power Open Wire Error Bit

Input Filter Times

Input filter times are configurable on a module basis. Both off-to-on and
on-to-off times are set by write Word 3. The default filter time is 0.25 ms.

Bits Description Filter Time

10 |09 | 08 | Filter time for inputs 0 | Off-to-On/
thru15 On-to-Off

0 [0 |0 |Filtertime O(default) 0.25ms

0 |0 |1 |Filtertime1 0.5ms

0 |1 |0 |Filtertime2 1ms

0 |1 |1 |Filtertime3 2ms

7 [0 |0 |[Filtertime4 4 ms

1 |0 |1 |[Filtertime5 8 ms

T |1 |0 |Filtertime6 16 ms

T (1 |1 [|Filtertime7 32 ms
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Chapter 3

Introduction

About the 1794-0B16D
Diagnostic Qutput Module

About the FLEX 1/0 Diagnostic Qutput Module

In this chapter, you will learn about the diagnostic output module, cat. no.

1794-OB16D.

For Information About See Page
About the 1794-0B16D Diagnostic Output Module 29
Diagnostic Fault Detection 31
Module Protection Functions 32
Module Limitations 34
Configure Your Output Diagnostic Module 34

The 1794-OB16D diagnostic output module provides 16 24V DC sourcing
outputs with open-wire, short-circuit, and user supply reverse polarity diagnostic
features. The module monitors current and voltage at each output channel.

The module detects:

e an open fault if no current is present at the output terminal.
e ashort fault if no voltage is present at the output terminal.

e areverse-polarity fault if reverse voltage is applied.
When an open or short fault is detected:

e the corresponding channels red indicator is illuminated.

o the module’s red fault indicator is illuminated.

the module’s open or short error bit is set.

the module error bit is set.

When a user supply reverse-polarity fault is detected:

o the modules red fault indicator is turned on,
o and the reverse error bit is set.

o the module error bit is set.

Rockwell Automation Publication 1794-UMO061B-EN-P - March 2020 29



30

Chapter3  About the FLEX I/0 Diagnostic Output Module

Wiring Output Loads

You can use the 1794-OB16D diagnostic module with the 1794-TB2, 1794-TB3,
or 1794-TB3S terminal base units.

9 10 1 12 13 14 15

|@I@ISI@I@ISI@ISI@ISI@I@I@ISISISI@

10 11 12 13 14 15

Output Channel 0-15

16 17 18 19 20 21 22 23 24 25 30 31 32 33

I®I®I®I®I®I®I®I®I@I@I@I@I@I@I@I@I@I—I

9 10 1 12 13 14 15

Common Common Common
34 35 36 39 40 41 42 50
|®|®|@l®|®|®|®|®|@I@I@I@I@I@I@I@I@U@
Voltage 1 ] Voltage
In +V Terminals 35 thru 50 not available on 1794-TB2 Out +V
Voltage (24V dc) (1794-TB3 shown)

User power can be wired to the (+) voltage and common terminals directly, or
power can be daisy chained from the FLEX I/O terminal base units on the DIN
rail. Output channels are not isolated from one another. All 16 channels share a
common return (group isolation from FLEX I/O system-side logic voltages).

FLEX TB2/3/3S
Terminal Base
Output AO-ATS
Output
Device
Common 1 17.832
V
24V DC T
External User
Power Supply V- B16
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Diagnostic Fault Detection

You must connect dummy resistors to unused sensor power ports to mask the
diagnostic function. If these external resistors are not used, the module’s sensing
circuitry will not detect the intended voltage or current and signal a module fault.
The channel fault indicator and the module’s fault indicator will light, and the
module’s open and error bits are set, thus rendering fault detection of the
remaining channels useless. The recommended value of this dummy resistor is
10 kQ (£10%), 1/8 W (or larger). The resistor is wired between unused output
channels and common. The figure depicts wiring of a dummy resistor.

FLEX TB2/3/35
Durnrmy Resistar ot Terminal Base
On Unused i AD-A15
OutputChanneN 10K ohm
1Ry
+-10%
Comiman B17-B32
24%de Wt 34
External
Iser A
Fower Supply B16

The module monitors current and voltage at each output channel terminal, and
monitors the user supply for reverse supply voltage. The figure below shows the
location of these fault monitors within the 1794-OB16D diagnostic output
module.

Reverse Reverse
User Power Voltage o N
T Monitor ‘(
L ____________ Outputindicator Output
| NN
| | #
: % P ‘ Current Limiting ! ¢ )'% g
[ — Thermal Prot. : {_‘._‘j
[ 2
Open Wire <> Lo == _ OQuiputBET _ __ Open %
Detect . 2
Open Wire =
[ WE— ® Y @
Current Monitor %‘( =
Fault Indicator
”
V+
Short
Shorted K
Output %§
Output Monitor a~
40117C
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Module Protection
Functions

32

The output open-wire current monitor detects a fault condition if the output
OFF-state current drops below 0.1 mA. Output channel shorts are protected by a
current limit and over-temperature thermal sensor that is built into the output
device. For overcurrents, the output device’s internal current limit is tripped and
the output voltage begins to collapse.

For a sustained overcurrent or direct output short the output device’s thermal
limit is tripped and the output is automatically turned off. This shorted
condition is monitored by the on-state output channel short monitor. It detects a
short if the output voltage drops below 2V. If the on-state output channel short is
removed, the output will automatically recover and voltage will appear at the
output, thus driving the attached load on.

ATTENTION: A shorted output channel turns off and de-energizes a
A connected load. Following removal of the short the output channel becomes

active and will reenergize a connected load. Be careful for unexpected

machine operation following removal of an active output channel short.

Optocouplers isolate FLEX I/O system-side logic voltages from the user power
supply and output channels. This provides protection against field-side voltages
and transients.

The module protection functions consist of output device short protection,
external power supply reverse voltage protection, and power supply loss detection

Output Device Short Protection

Diagnostic digital outputs have internal electronics to prevent too much current
from flowing through the module. This feature protects the module, attached
wiring, and load from damage. Current limit and over-temperature thermal
sensor that is built into the output device protect against output shorts. For an
overcurrent, the output device’s internal current limit trips and output voltage
collapses. The output device’s thermal limit is tripped and the output is
automatically turned off if an output short circuit is detected. This shorted
condition is monitored by the on-state output channel short monitor. It will
detect a short if the output voltage drops below 2V. Under shorted conditions,
the shorted channels indicator turns red, the module fault indicator turns red and
the short fault bit and module error bit are set. If the on-state output channel
short is removed, the output automatically recovers and voltage appears at the
output, thus driving the attached load on.
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External Power Supply Reverse Voltage

If the external user power supply polarity is incorrect, the module is protected
and reports a reverse user voltage fault. The reverse voltage condition must be at
least -10V to detect a fault. The modules fault indicator turns red and the reverse
fault bit is set. The module error bit is also set. When the correct user power
supply polarity is applied, the module Fault indicator is off and the reverse fault
bit is not set.

User Power Supply Loss Detection

The module does not check for presence of the external user power supply. You
can detect user power loss by wiring any spare 24V DC input on a 1794-IB16D
input module or 1794-1B16 input module to the power leads of the power supply
for the 1794-OB16D.

FLEX TE32S
Terminal Base

Sensar Power E17-E32
20K ohm
B Inpt Signal _
0% Wa-A15
| Comtnon [C36,38,40,42,
44 45 45 50
2 Va3 45,47 49
External
Wser /- \236,38,40,42,
Power Supply 44 46 48 50

(1794-1B16D shown)

Output Fault and Idle States With Network Communication
Failure

Configure module outputs for fault states, (either all on, all off or Hold Last
State), in the event of a network communication failure (fault state) or switchover
to Program mode (idle state). For example, if your module is configured so that
the state of the outputs turns off during Program (idle) mode, any on-state
outputs will turn off when in idle mode (processor keyswitch placed in Program
mode). See documentation for your FLEX I/O adapter and associated processor
or controller for further information.

Indicator Status Information

The 1794-OB16D diagnostic output module has status indicators that allow you
to check the module health and operational status.
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e Channel I/0O Status- This indicator displays the on/off state of each

output channel, and channel wiring fault conditions:
- Off indicates that the output channel is off with no faults.
- Yellow indicates that the output channel is on with no faults.
- Red indicates either an output channel open or short condition.

e Module Fault Status- This indictor turns red for individual output channel
opens, shorts, or module reverse power conditions.

With no fault, the module fault indicator turns off.

Module Limitations Unused Output Channels

You must connect dummy resistors to unused output channels to mask the
diagnostic function. If these external resistors are not used, the module’s sensing
circuitry will not detect the intended voltage or current and signal a module fault.
The channel fault indicator and the module’s fault indicator will light. The
module’s open and error bits are set, thus rendering fault detection of the
remaining channels useless. The recommended value of this dummy resistor is
10 kQ (+10%), 1/8 W (or larger). The resistor is wired between unused output
channels and common.

conﬁgure Your 0utp ut The configuration data table is shown below.
DlagI'IOStIC MOdUIe 1794-0B16D Configuration Data Table

34

Dec.

% (14 |13 (12 |11 |10 (09 |08 |07 (06 |05 (04 (03 (02 |O1 00

Oct.

17 |16 |15 (14 |13 (12 (11 |10 |07 (06 |05 (04 (03 (02 |O1 00

Read 1

Not used Read Diagnostics Status

Write 2

015\014\013|012\011 |010 \09 ‘08 |07 ‘oa |05 ‘04 03 ‘oz ‘01 ‘oo

Where

0 = Output

Diagnostic status;

Bit 00 = module error;

Bit 01 = external power reverse polarity error;
Bit 02 = output short error;

Bit 03 = output open wire error

The outputs are written in Word 2. Decimal bit 00 is the first output and decimal
bit 15 is the last output.

Diagnostic status is read from Word 1:
Bit 00: Module Error Bit
Bit 01: External Power Reverse Polarity Error Bit

Bit 02: Output Short Error Bit
Bit 03: Output Open Wire Error Bit
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Chapter 4

Configuring Modules for Communication on a
Remote 1/0 Network

Chapter Obiectives This chapter provides you with the RSLogix 5000° software steps you need to
configure a 1756-DHRIO module, remote adapter, and block transfer and digital
modules for use with a ControlLogix® controller on a Remote I/O (RIO)

network.
For this Information: See page:
Add a DHRIO module to the project 36
Add a 1794-ASB adapter to the project 39
Configuring Block Transfer Modules 42
Create a Block Transfer (Read or Write) 44
Message Instruction

Remote /0 Network

qF G

00)

ControlLogix Chassis with
1756-DHRIO module E

T |
=l

1771-ASB Adapter

O,

PLC-5® Controller in Adapter Mode

el

[T\ 5
e e |
1747-ASB Adapter
1794-ASB Adapter
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Add a 1756-DHRIO Module  The 1756-DHRIO module provides two configurable channels that can either
send and receive messages over DH+ or scan remote I/O devices. When a
channel is configured for remote I/O, the 1756-DHRIO module is designed to
function as a remote I/O scanner for a ControlLogix controller. I/O data is

exchanged between the 1756-DHRIO module and:

e remote adapters on the remote I/0 link
e the ControlLogix controller

o remote block transfer modules

Use the following steps to add a 1756-DHRIO module to your RSLogix 5000
project.

1. Start the RSLogix 5000 software.

2. Begin a new project or open an existing project offline.

3. Add the 1756-DHRIO Module to the project.

A. Right-click on I/O Configuration folder "
in the controller organizer and select -3 1756 Backp | B | MNew Module... |
New Module from the pull-down menu. fa [0] 175

New Module

B. Click the + to the nonisolated left of the
Communications group to display the
communication modules available.

C. Select the series of 1756-DHRIO

module you are using in your : : : b fomy ]
configuration. :
D. Click OK. = Setect Modut "
Module Description Wendor
1756-CNE/D 1756 ControlMet Bridge Allen-Bradley |~
1756-CNEB/E 1756 ControlNet Bridge Allen-Bradiey
1756-CNER]A 1756 ContralMet Bridge, Redundant Media Allen-Bradiey
1756-CNER/E 1756 ControlMet Bridge, Redundant Media Allen-Bradiey
1756-CNER/D 1756 ControlMet Bridge, Redundant Media Allen-Bradley
1756-CNBRJE 1756 ControlNet Bridge, Redundant Media Allen-Bradley | _
1756-DHRICE 1756 DHH+ Bridge/RIO Scanner Allen-Bradley |
1756-DHRIOJC 1756 DH+ Eridgs/RIO Scanner Aller-Bradiey
{1756-DHRIOfD 1756 DH+ Bridge/RIO Scanner Allen-Bradiey
1756-DNE L@ 1756 Devicehet Scanner Allen-Bradiey
1756-ENZTA 1756 10/100 Mbps Ethernet Bridge, Twisted-Pair Media  Allen-Bradley
1756-ENBT/A 1756 10100 Mbps Ethernet Bridge, Twisted-Pair Madia  Allen-Eradisy
1756-ENET/ A 1756 Ethernet Communication Interface Allen-Bradiey | ¥
K| El
_ Find. | AddFavorie
By Category By Yendor %
ok | caed | Hen |
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4. Configure the 1756-DHRIO module parameters.
A. Define the following parameters: o =
® Namc Tupe: 1756-DHRI0/D 1756 DH+ Bridge/RI10 Scanner
. Slot Wendar. Allen-Bradley
M ame; |DHHID_moduIe_in_sIol_1
[ Type Description: | o m
° Baud Ratc Parent: Local
.. Type Baud Rate
e Revision Chamelss  |RID -~ 576K -
e Electronic Keying ChannelB; RID = ILEK I~
. Fevision: B hd 1 El: Electronic Keying: | Compatible Keping hd
¢ Open Module Properties
See the 1756-DHRIO Module Properties
. . . v Open Module Properties oK C | Hell
Dialog Box table for information on how to i ==

complete the dialog box.

Click OK.

1756-DHRIO Module Properties Dialog Box

In This Field: Do the Following:

Name Type a name for the module (that is, DHRIO_module_in_slot_1).

Slot Type or select the slot number where the module is installed.

Type Select RIO for the Channel that is connected to the remote 1/0 network. If only one channel is configured as
a remote |/0 scanner, we recommend that you use Channel B. If you configure Channel A as a remote 1/0

Channel A scanner, you cannot use the programming terminal din connector on the front of the 1756-DHRIO module.

Channel B

Baud Rate Specify a baud rate for the Remote 1/0 channel. This value defines the communication rate at which the
1756-DHRIO module scans the remote 1/0 modules.

Revision Select the major and minor revision level for your module.

Electronic Keying

Specify a keying option.

When you configure a module, you specify the slot number for the module. However, it is possible to place a
different module in that slot, either on purpose or accidentally. Electronic keying lets you protect your system
against accidental placement of the wrong module in a slot. The keying option that you choose determines
how closely a module in a slot must match the configuration for that slot.

If: Then Select:
all of the following must match: | Exact Match
e type

e catalog number

e vendor

e major and minor revision
number

all information except the minor
revision number must match

Compatible Module

no information must match Disable Keying

Open Module Properties

Verify that this box is checked to access all available configuration screens for the module. If this box is not
checked, clicking OK assigns the default parameters for the remaining configuration fields.
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Chapter4  Configuring Modules for Communication on a Remote I/0 Network

5. Specify parameters on 1756-DHRIO Connection tab screen.

A. Define the following parameters:

M Module Properties: Local:1 (1756-DHRIO/M 6.1) E

(] RCunSth Packet Interval Channel & Pratocal Emars | Channel B Link Status | Channel B Protacel Errors Brackplans
General Connection Module Infa | Channel A Link Status
e Inhibit Module
BRequested Packet Interval [RPI): 25.03: ms  [2.0-750.0 ms]

e Major Fault on Controller if Connection Fails While o LA

in Run MOdC I™" Major Fault On Contraller If Connection Fails ‘While in Fun Mode
r

odule Fault
See the Connection Tab Screen table for information

on how to complete the dialog box.

B. Click OK.
Status: Offine K Cancel | He |
The 1756-DHRIO module is now listed in the controller 25 1{0 Canfiguration ‘
organizer -3 1756 Backplane, 1756-410

ﬂ{l [0] 1796-L55 Adding_DHRIO _module

ﬂ [1] 1756-DHRICD DHRIO module_in_slot 1
&z CH &, Remaote IjO
2= CHE, Remote IO

Connection Tab Screen

In This Field: Do the Following:

Requested Packet Interval (RPI) Define the requested rate of packet arrival. This value defines the rate for status information about the

DHRIO module to be sent to the controller. We recommend that this value be equal to the overall scan
time of your program. The parenthetical values to the right of this field display the module-dependant
minimum and maximum values.

Inhibit Module Check/clear this box if you want to disable/enable connection to the DHRIO module when the controller
goes online. If this box is checked, and you go online, the controller organizer displays an inhibit icon
next to the module. Although the 1756-DHRIO module connection is inhibited, the DHRIO scanner
(Channel A or B) changes to program mode and continues to scan the remote I/0 adapters on the remote
I/0 network. When inhibited, the 1756-DHRIO module accepts configuration from any ControlLogix
controller in the control system.

c ATTENTION: Inhibiting the DHRIO module causes the connection to the module to be

disabled and can result in the loss of data.

Major Fault on Controller if Determine what action you want the controller to take if communication is lost to the DHRIO module.
Connection Fails While in Run | Place a check mark in this box if you want a major fault to occur on the controller if the connection
Mode between the controller and the DHRIO module is lost. Leaving this box unchecked means that failure to

connect to the DHRIO module will not cause a major controller fault.
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Add a 1794 Remote Adapter The following steps show you how to add a 1794-ASB module to your project

and set the configuration parameters.

1. Add the 1794-ASB adapter to the controller organizer.

A. From controller organizer, select the -85 1/0 Configuration

channel that you are using for your 23 1756 Backplane, 1756-410
configuration then, right-click to display f [0] 1756-L55 Adding_DHRIO module_project

the pull—down menu - ﬂ [1] 1756-DHRIOYD DHRIO_module_in_slot
’ = CHA, Remote 1[0

F= CH E, Femate Ij0
In this example, only channel B is connected to 9 [ e Module... |
remote I/O. You can connect both channels to
remote I/O simultaneously if necessary. If only

one channel is connected to remote I/O, we '

recommend that you use channel B. If you
connect channel A to remote I/O, you cannot use

the programming terminal din connector on the Module Description
=] Cammunications
front of the 1756-DHRIO module.
1747-A5E 1747 Remote I/ Adapter
1771-A5E 1771 Remote I/ Adapter
B. Choose New Module. 794-A56 1794 Remate I} Adapter

RIO-.C'.DF'. = Genetic Remote 10 Adapker

C. Click the Communications group to
expand the tree and then, choose the
1794-ASB adapter from the list.

D. Click OK.
2. Define configuration parameters for the 1794-ASB module.
A. Define the following parameters: New Modile X
e Name
Type: .
. Rack # 1794-45E 1794 Remote | A0 Adapter
Yendar: Allern-Bradley
e Starting Group oo [Fle_sddapter_Racks
o Size Diezcription: ‘
* Open Module Propertles Parent: DHRIO_rmodule_ir_shat_1 Rack # foctall |4

Parent Channel: Starting Group: |0 >

Size: |1/4-Rack (2140 Graups] |

See the 1794-ASB Adapter Module
Properties Dialog Box table for additional
information.

B. Clle 0K v Open Module Properties 0K | Cancel | Help
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1794-ASB Adapter Module Properties Dialog Box

In This Field: Do the Following:

Name Type a name for the adapter. We recommend that you use a name that identifies the 1/0 type for the
adapter you are configuring.

Rack # (Octal) Select the Remote I/0 network rack ID for the rack.

Starting Group

Select the starting group of this rack-based on the switch setting of the 1794-ASB adapter.

Size

Select the rack size for the adapter based on the switch setting of the 1794-ASB adapter.

Open Module Properties

Verify that this box is checked to access all available configuration screens for the adapter. If this box is
not checked, clicking OK assigns the default parameters for the remaining configuration fields.

3. Specify parameters on 1794-ASB adapter Connection tab screen.

A. Define the following parameters: SGeneral  Connection | Rack Diagnostics |

¢ Requested Packet Interval

e Inhibit Module

e Major Fault on Controller if Connection Fails
While in Run Mode

Bequested Packet [nterval [RPI]: HS.DEZ me  [2.0-750.0 ms)
[ Inhibit Module

I Major Fault On Controller IF Connection Failzs While in Bun Mode

—

See the 1794-ASB Connection Tab Configuration wleells (el
Parameters table for additional information.

B. Click OK.

Statuz: Offline Ok | Cancel

1794-ASB Connection Tab Configuration Parameters

In This Field:

Do the Following:

Requested Packet Interval (RPI)

Select the rate at which the DHRIO module sends discrete data from the 1/0 rack to the controller. The
rate of data exchange is directly related to the configured baud rate for the 1756-DHRIO module.

If the baud rate of the scanner is configured for: | The scan rate per adapter equals:

57.6 Kbaud 8ms
115.2 Kbaud 5ms
230.4 Kbaud 3ams

All adapters under the same DHRIO channel should be set to the same RPI time. We recommend that the
value be equal to 0.5 ms x the number of adapters under a given channel x 3, 5, or 8 ms depending on
the baud rate. For example, if you are using 4 adapters on Channel A of the 1756 DHRIO module that is
configured for a baud rate of 57.6 Kbaud, the recommended RP!I for all adapters would be:

(0.5 ms x 4 adapters x 8 ms per adapter = 16 ms)

40
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1794-ASB Connection Tab Configuration Parameters

Inhibit Module

Check/clear this box if you want to disable/enable connection to the adapter when the controller goes
online. If this box is checked, and you go online, the controller organizer displays an inhibit icon next to

this module.

A

ATTENTION: Inhibiting the adapter causes the connection to the adapter to be
disabled and can result in the loss of data.

Major Fault On Controller If
Connection Fails While in Run
Mode

Determine what action you want the controller to take if communication is lost to the adapter. Place a
check mark in this box if you want a major fault to occur on the controller if communication with the
adapter is lost. Leaving this box unchecked means that failure to connect to the adapter will not cause a
major controller fault.

JAN

ATTENTION: If communication with a module fails, the controller operates on old
data from the module. To avoid potential injury or damage, either monitor
communications with modules or configure modules to produce a major fault if
communications fail.
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Configuring Modules for Communication on a Remote 1/0 Network

Configure Digital Modules

A. In the controller organizer, right-click
on the adapter and select New Module

from the pull-down menu.

Although not required, when the module is in the I/O configuration, you gain

these advantages:

e Itis casier to complete the communication path to the module.

e The I/O configuration provides documentation about the module.

For example, once you add an I/O module to the controller organizer window
you can use the Browse button on the Communication Tab to select the path for

the block transfer message.

E1-55 [0 Configuration
- 1756 Backplane, 1756-410
‘ ﬁl [0] 1756-L55 Adding_DHRID_module
= Bl [1]1756-DHRICD DHRIO module_in_slot_t
i@g CH &, Remate IO
E-@% CHE, Remate I}
=- ﬂ B <004 0 14> 1794-A5E Flex_adapter_Rack_4
-8 Remote I/ Rack
o f] [0:0] RIO-MODULE Flex_analog_Madule

You can browse to a
module in the I/0 tree.

-

1. Addablock transfer module to your project configuration...

ES 110 Configuration
=83 1756 Backplane, 1756-410

E{I [0] 1756-L55 Adding_DHRIC _module

B f [1] 1756-DHRICD DHRIC_module_in_slak_1

@5 CH &, Remate 1/O

E-@g CHE, Remate [jO

ﬂ Hew Madule... |
4 cut ] Chrl+
Copy Chrl+C
B2 FPaste Chrl+y
Delete Del

Cross Reference  Chrl+E

Description |

kil

B. Dependingon the type of Block I/O

module you are using, expand the
Analog or Digital list by clicking on the
+ sign to the left of the group.

C. Right-click on RIO-MODULE to
highlight.
D. Click OK.

42

M Select Module

Properties

Module
+- Analog

Drescription

“Wendor

Allen-Er

Find | Add Favarite ‘

By Category By ‘endor

Favarites

o]

Cancel ‘ Help |
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Chapter 4

2. Configure parameters for the RIO Block Transfer module.

A. Define the following parameters:
e Name
e Group
e Slot

o Open Module Properties
See the 1756-DHRIO Block Module

Transfer Parameters table for additional
information.

B. Click OK.

C. Repeat steps A and B for the Diagnostic
output module.

N

The I/O modules are added to the controller

organizer tree.

1756-DHRIO Block Module Transfer Parameters

Bl Module Properties: Flex_adapter:0 (RIO-MODULE 1.1)

General 1 Connection |

Type: RID-MODULE Generic Remate /0 Module
Marne: |flexfdiagnost\cﬁinputﬁmndule
Description: |
Parent Rack:  Flex_adapter [4.0] 1/4-Rack [2 1/0 Groups]
Group: 0 J:l
Slat: =]

o 0 =

Statuz: Offling

B (odule Properties: Flex adapter:1 (RIO-MODULE 1.1)

General ] Connection |

Tupe: RIO-MODULE Generic Remate /0 Module
Mame: |llax_diagnostic_output_module
Description: |
Parent Rack:  Flex_adapter (4.0) 1/4-Rack [2 /0 Groups|
Group: 0 4:
Slat: B

lof 1 4:

Status: Offline Cancel Help

o]

[3] 1756-Le1 controller_&
[5] 1756-DHRIOJD DHRIO _madule_in_slat_6
== CH A, Remate 1jO
== (CH B, Remote IjO
- ﬂ B <004 0 1/4>= 1794-A4356 Flex_adapter
= Remote I/ Rack
ﬂ [0:0] RIC-MOCULE Flex_diagnostic_input_module

[0:1] RID-MODULE Flex_diagnostic_output_modul v

In This Field: Do the following:

Name Type a name for the I/0 module on the RIO network. You must name this module to be able to choose a
path from the pull-down menu for the message instruction.

Group Determine what group on the module provides the first word of I/0 data. This selection is affected by
the parent module’s configuration. For example, if the parent module’s size is equal to 1/2 rack (4 /0
groups), this module’s configuration offers the option of starting with group 0, 1, 2 or 3.

Slot Enter the location of the remote 1/0 module.

Open Module Properties Uncheck this box. There are no additional module properties to configure for the module.
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Create a Block Transfer

(Read or Write) Message

Instruction

A. Right-click on Main Routine.

B. Click Open in the pull-down menu.

44

Analog and specialty I/O modules are block transfer I/O modules. The size of
the data that is transferred from the modules to the controller is larger than the
space that RSLogix 5000 software has allocated in the controller memory. As a
result, you must create message instructions in the Ladder Logic program of the
ControlLogix controller to initiate the block transfer request and generate tags
(for example, space in the controller’s memory) for the data transferred. This
section explains how to configure a block transfer application.

To monitor or control an I/O device, assign the tag name of the device to an
instruction in your ladder logic:

e For step-by-step instructions on how to enter logic and tag names, refer to
the Logix 5000 Controllers Common Procedures Programming Manual,
publication 1756-PM001.

e Data for I/O modules is stored at the controller scope. Controller scope
data tags can be used by all programs. In other words, the data in a
controller tag is available to every task or program within the controller
application. Controller tags can be viewed as global variables. When you
assign addresses, be sure that the scope selection is at the Controller to view

the I/O tags.

1. Access the project’s Main Routine of ladder logic in the controller
organizer.

-3 Controller Adding_DHRIC_maodule
i cContraller Tags
(3 Contraller Fault Handler
[T Power-Up Handler
-5 Tasks
-8 MainTask
- C& MainPragram
Program Tags
23 Unschedul SE
—1-45] Motion Groups
[T Ungrouper &
B3 Trends Copy Crl+C
-5 Data Types
g, User-Defir
+ Eﬁ, Strings
+ Eﬁ, Predefines @ Yerify

+ Eﬁ, Module-De
55 10 Corfigurat Cross Reference  Ctrl+E

- 1756 Back
Eﬂ [a] 17! Browse Logic,..  Chrl+L
=-§ (1117 ) I
= EI?E oF Prink 3

=0

uk Chrl+x

Delete Del

Properties
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2. Add a Message instruction (MSG).

A. Click the Input/Output Path: | <none> | &|
instruction set tab. o it 1t | e s [ s o 3

A. Right-click on the ? in the
MSG instruction.

B. Click New Tagin the

pull-down menu.

A. Enter information for the following fields:

e Name

e Type

e Data Type
e Scope

e Open Message Configuration

See the Defining Tag Parameters table for additional

information.

B. Click OK.

Defining Tag Parameters

Click MSG to insert the

message instruction.

4| }\Input.iOutput a.\_(.“An@‘;:;are A ComputeMath 4 MovelLogical A

[El MainProgram - MainRoutine*

[ N

Ench

WG

v Leens—

message Control |G | ... | COn —

HER

3. Addanew tagto the MSG instruction.
MG

hessan HCER —

wessage Cortrol | NI | .. | oo

HCER

| Mew Tag,..

R

Cut Instruction Chrl+3
Y Copy Instruction Chrl+C
Paste Chrl+y
4. Name and define the parameters for the MSG tag.

New Tag Pz|
Mame: |bIoc:k_transfer_read_input_msg
Description: Cancel

Help

Usage: | J

Type: Base -

Aliaz For: |

Data Type: |MESSAGE J

Scope: |ﬁ£| controller_B j

Style: | J

¥ Open MESSAGE Configuration

In this Field: Do the following:

Name Enter a name for the tag. We recommend that you name the tag to indicate what module service is sent
by the message instruction and the module type and location.

Type Choose Base type.

Data Type Choose Message type.

Scope Message Tags can only be created within the Controller Scope.

Open Message Configuration

Verify that this box contains a check mark to access all available configuration screens.
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5. Define the Block Transfer Configuration Tab parameters

A. Define the following message configuration

fields:
o Message Type
e Number of Elements

e Destination Element or New Tag (Block
Transfer Read only)

e Source Element

(Block Transfer Write only)
See the Message Configuration Parameters -
Block Transfer Read or Write table below for

additional information.

B. Click the Communication tab.

Message Configuration Parameters - Block Transfer Read or Write

[x]
Canfiguration” l Communicalionl Tag I
Meszage Type: |B\ock Transfer Read ﬂ
Murnber OF Elements: |8 El: [18-bit Integers)
Destination Element: j k Mew Tag... |
|Name EDaia Type iDescriptiDn | »
E F-_1T94ACNIS3C AB1794_IB3..
E _1T94ACMTIS INT
E F-_1794ACNIS4C AB1794 DO
E _1T94ACKIS 40 INT
E F-_1T94ACNISSC ABIRTEC:0
2 Enable D Enable L8l 0 1794 ACH15:%) ABIRTELD b
2 Error Cade:
: Error Path:
| Emor Text: Shaw: Show Al »>
OF. [ Cancel DOl Help |

In This Field: Do the following:

Message Type

Select Block Transfer Read or Block Transfer Write from the pull-down menu. The fields for the screens
change based on the type of message you choose.

Number of Elements

Define the number of 16-bit integers to transfer. The value that is entered in this field is determined by the
type of module you are using. The value range is 0...64.

Block Transfer Read Screen

Destination Element

Use the pull-down menu to select a tag to place the data from the read transfer into (that is, browse to a
tag) or, click New Tag to create a tag for data that is read from module to be placed into. When creating a
tag be sure to select Controller scope and assign Integer (INT) as the data type.

Block Transfer Write Screen

Source Element

Use the pull-down menu to select the tag in the controller that contains data to transfer to the /0 module
(that is, browse to a tag) or, click New Tag to create the tag for the controller where data is placed to be
transferred to the 1/0 module. When creating a tag, be sure to select Controller as the scope and assign

Integer (INT) as the data type.
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6. Configure the Communication Tab for the MSG Instruction.

A. Define the following communication fields: Message Configuration - Block_Trransfer X

o P ath

e Module Address

e Cache Connections

B. Click OK.

Configuration” Communicationl Tag ]

[
Path: | Browse...

Module Address

* R0 Channel: - Rack: |0 EI: (Detal)
™ ControlMet Graup: 0 3: Slat: 0 EI:

i W Cache Connections &

Communication Parameters

Path Click Browse to see a list of the 1/0 modules in the system. To be able to choose a path for your message
instruction using the Browse button, you had to previously configure the 1/0 module. If the module is not in the 1/0
configuration tree, you must manually type the path to the 1756-DHRIO module in this field (that is, (1,1) where the
first 1 represents the backplane and the second 1 represents the slot of the 1756-DHRIO module).

Module Address | These fields are entered based on the module that you choose in the Path field.

Cache Checking this box means that the controller keeps the connection open after it completes the block transfer. The

Connections

next block transfer utilizes the connection and avoids the delay of having to establish connections. Keeping the
connection open can result in faster block transfers but be aware that the connection remains open indefinitely.
The controller has a limited number of connections and keeping this connection open could result in the controller
not being able to establish connections with anather device.

If you have this software and Then you can cache:
firmware revision:

11.x or earlier block transfer messages for up to 16 connections

other types of messages for up to 16 connections

12.x or later up to 32 connections

Clearing this box means that the connection will be uncached. An uncached connection is a connection between
two points that opens only when a message is enabled and closes when the controller completes the block
transfer. Uncached connections are not as fast as cached connections.
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Ladder Logic Examp'es The following illustration provides you with a ladder logic example for 1794
diagnostic modules. The example is typical ControlLogix software ladder rungs
for block transfer message instructions

Ladder Logic Example for 1794 Diagnostic Modules.

e
Messange I EM——
Meszage Contral block_transfer_read_input_msg | ... | (DN 3>—

—ER>—

{End)
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Chapter 5

Configure FLEX I/0 Digital Modules on a
DeviceNet Network

How to Use Th|s Chapter This chapter provides basic information on how to use a 1794-ADN FLEX I/O
adapter to connect 1794 FLEX I/O digital modules to a DeviceNet network.

Topic See Page
How to Use This Chapter 49

Add the Scanner to the /0 Configuration of | 50
the Controller Using RSLogix 5000 Software

Determine the Address of DeviceNet Data | 54

Tally Memory Requirements b6
If You Configure the Adapter Offline 57
Set the Address of the Adapter 58

Use RSNetWorx™ for DeviceNet software to add the 1794-ADN DeviceNet
adapter and FLEX I/O modules on a DeviceNet network.

To use the FLEX I/O adapter, cat. no. 1794-ADN:

Step: Page:
Q Tally Memory Requirements 56
Q@ Asan option, give each module its own memory location (DINTSs) 56

within the scanner. This may make your programming easier. Assign
one address for the 1794-ADN and all modules that you connect to it.

If You Configure the Adapter Offline 57
Q Set the Address of the Adapter 58

(]
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Add the Scanner to the 1/0
Configuration of the
Controller Using RSLogix
5000 Software

50

To access the data of your network, add the scanner to the I/O configuration of
the controller.

To add a scanner:

Step: See page:

Q If You Need to Conserve EtherNet/IP or ControlNet Network 50
Bandwidth

Q Add the Scanner to the I/0 Configuration Folder 52

Q Define the Properties of the Scanner 53

If You Need to Conserve EtherNet/IP or ControlNet Network
Bandwidth

The default configuration of the scanner gives you the maximum amount of
input, output, and status data.

Module Properties - Local:0 (1756-DMB 4.1}

Type: 1756-DME 1756 DeviceMet Scanner

Wendor: Allen-Bradley

Mame:; I Slat: I _|::'

Diezcription: =] Input Size: |24 = [32hil) €——

LI Output Size: |'|23 _% [32bit] -———
Status Size: | 22 ™| [32hit) -———

If the scanner communicates with the controller via an EtherNet/IP or
ControlNet network and you must conserve bandwidth over that network,
consider reducing the input, output, or status sizes.

e Set the input and output sizes = the number of input and output DINTs in
the scanner that actually store device data.

e If you are not going to use all the status information, set the status size to
the minimum required. See Set the status size for a scanner on page 51.

EXAMPLE Set the status size for a scanner
e If you want to only use the ASCII representation of
scanner status/display, then set the Status Size = 10.

e Ifyou also want to read the status code of the scanner, set
the Status Size = 11.
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Set the status size for a scanner

If you want this information: Set the Status | Which gives you:

Size to (DINTS): Member: Data Type
count of 1/0 scans 10 ScanCounter DINT
indication that a device has failed: DeviceFailureRegister SINT[8]

eThere is 1 bit for each address on the DeviceNet network (0 -63).
¢ The position of a bit = address of a device.
e|f a bit = 1, then the device at that address has failed.

indication that the data size of a device does not match the amount of AutoverifyFailureRegister | SINT[8]
memory that is allocated for the device in the scanner:

eThere is 1 bit for each address on the DeviceNet network (0 -63).
¢ The position of a bit = address of a device.
e|f a bit = 1, then their is a mismatch with that address.

indication that a device is idle: DeviceldleRegister SINT[8]

eThere is 1 bit for each address on the DeviceNet network (0 -63).
¢ The position of a bit = address of a device.
e|f a bit =1, then the device at that address is idle.

indication that a device is online: ActiveNodeRegister SINT[8]

eThere is 1 bit for each address on the DeviceNet network (0 -63).
e The position of a bit = address of a device.
e|f a bit = 1, then the device at that address is online.

ASCII representation of scanner status/display StatusDisplay SINT[4]
address of the scanner 11 ScannerAddress SINT
status code of scanner ScannerStatus SINT
address with an error: ScrollingDeviceAddress SINT

escrolls through the addresses with errors
e ScrollingDeviceStatus member shows the status code

status code of an address with an error: ScrollingDeviceStatus SINT

escrolls through addresses with errors
e ScrollingDeviceAddress member shows the address

possible future expansion of the structure — 5 DINTs 16
status code of lower 32 devices — 1 byte per device 24 DeviceStatus SINT[32]
status code of all devices — 1 byte per device 32 DeviceStatus SINT[64]
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Add the Scanner to the 1/0 Configuration Folder

CompactLogix scanner =1-55 1}O Canfiguration

ControlLogix, FlexLogix, and
SoftLogix 5800 scanners

EtherNet/IP to DeviceNet =23 1jO Configuration

linking device

ControlNet to DeviceNet =1-25] If0 Configuration

linking device

----- 4P [1] 1769-L35E Ethernet Port LocalEME

1. Right-click and choose New Module.

by ‘!‘

{ [1] 1769-L35E Ethernet Port LocalEME
‘] CompactBus Local

s B[] 1 1756-CHEJE MyCnet

x
- |1?EE-DNB 2. Choose the type of scanner.
Tupe | Dezcription
17BE-CHE A 1786 ControlMet Bridge =
1756-CHE /B 1756 CantralMet Bridoe
1786-CHE/T 1756 ControlMet Bridge
178E-CHE/E 1786 ControlMet Bridge
1756-CHER A 1756 CantrolMet Bridge, Redundant Media
1756-CMER/B 1756 ControlNet Bridge, Redundant Media x|
17BE-CHER/D 1756 ContralMet Bridge, Redundant Media
1756-CHER/E 1756 CantrolMet Bridge, Redundant Media : .
1 756-DHRI0 /B 1756 DH+ Bridge/RI0 Scanner Ee_lecl I ajar Hev for 1756-DME Madule Prafile
eihg Created:

1756-DHRI0/C
1756-DMB
1756-EMBF /4

1786 DH+ Bridge/RIQ Scanner
1756 DeviceMet Scanner
1786 10100 Mbpz Ethemet Bridge, Fiber Media

td ajor Revision: I 'I
j ITI ancel | Help |

[~ Analog [ Digital

17BE-EMET A4 1756 10,100 Mbpz Ethernet Bridge, Twisted-Pair I
17BE-EMET A4 1756 Ethermet Communication lnterface
— Show

Wendor: I.t’-‘«II

j [T Other [ Zpecialty 140 Select Al | N\

v Communication [ Mation Controller Clear All |
3. Select the major revision

[ ok 7] cance | Help | of the scanner.

52
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Define the Properties of the Scanner

Module Properties - Local:0 (1756-DNB 5.1)

1. Specify the general properties
(name, slot, sizes, and so on).

2. Choose Next.

Compatible Module |

Module Properties - Local:0 {1756-DNB 5.1)

T

3. Choose Next.

4. Choose Browse and find the RSNetWorx configuration file
for the network (.dnt file). The default path for the file is
.\Program Files\Rockwell
Software\RSNetWorxII\Networks.

5. Choose Finish.
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i When you add the scanner to the I/O configuration of the controller,
Determine the Address of [heny ‘ « g of the con
. RSLogix 5000 software automatically creates a set of tags for the input, outpur,
De‘"ceNet Data and status data of the network:

Controller Tags

Ellf_ﬂ Controller MyProject_1
(3 Contraller Faule Handler +

(23 Power-Up Handler 3
# Controller Tags - MyProject_1{controller)

Scope: IMyF‘rDich [u:u:untru:ullj Shaw: |M|:n:|ule | so

input data from the scanner ~_ I Tag Mame o v
W [F-Local:2| ;

output data for the scanner FHLocak2 0 {
status data from the scanner — HHlocakz:s ;

The tags for your DeviceNet data follow this format:

The scanner memory uses this format: Which is this tag in the controller

‘ slot ‘ ‘type ‘ ‘ Data ‘ ‘ [element] ‘ ‘ bit | ‘ location ‘ ‘ ‘type ‘ ‘ Data | |[e|ement] ‘ ‘ bit ‘

I:l = Optional

Where: Is:
slot slot number of the scanner
location If you have this scanner: Then location is:
local ControlLogix 1756-DNB Local:slot_number_of_scanner
remote ControlLogix 1756-DNB name_of_remote_bridge:slot_number_of_scanner
CompactLogix™ 1769-SDN Local:slot_number_of_scanner
SoftLogix™ 5800 1784-PCIDS Local:slot_number_of_scanner
DriveLogix™/FlexLogix™ 1788-DNBO ~ name of the scanner in the 1/0 configuration of the controller
Linking Device 1788-ENZDN or name of the linking device in the I/0 configuration of the controller
1788-CN2DN
type If the data is: Then type is:
input from a device I
output to a device 0
status of the network S
element specific DINT (DWord, 32-bit integer) within the array
bit specific bit within an integer
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To determine the tag name (address) for DeviceNet data:

1. On the report for the network, find the memory address for the input or output data of the device.

RSNetWorx for DeviceNet
Input Memory
Discrete
# Controller Tags - MyCompactLogix{controller}
|Memury Offset |Blt Length| | Node |ﬁ Scape: IMyEumpactLogiR[coj Show: Ishgw All
21Data[0]0 |32 09, 160-Signal Follower v6.... [Fo —— e <lroean
[=|-Lozal 2| Io.a)
[+-Local: 21 Fault Z#0000_. ..
[+-Local: 21 Statuz Toeal
[+-Local:2:1.5tatuzR eqgister Il
2. Find the corresponding tag in the [=lLocakZ].Data (EEES;
controller-scoped tags of the (__=ILocak21.Data[0] o
controller using RSLogix 5000. —Locakz:). Data[0].0 i
—Local:2l.0atal0]1 ]
3. Find the required data within the —Locak 2l Datall].2 0
controller tag. Use the data map for —Laocal:Z].Data[0].3 o
the device as a reference. 4 | # |% Monitor Tags £ Edit Tags L]

LocaI:Z:I.Data[O]‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘

1

data map for Instance 70 Data Format (Basic Speed Control Input Assembly)
Bulletin 160 Byte Bit 7 Bit& Bit5 Bit4 Bit3 Bit2 Bit 1 Bit0
AC drive 0 Running Faulted
|
— |2 Speed Actual RPMI Low Byte)
— |3 Speed Actual RPM (High Byte)
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Tally Memory

The 1794-ADN FLEX I/0O adapter packs the data of its I/O modules into a
contiguous block of input or output bytes. By default, the modules share DINT

Requ"ements elements in the scanner.
For example, to determine the amount of scanner memory that is required for
your adapter and its I/O modules
1. Add the input bytes of each module + 2 bytes for the adapter.
2. Add the output bytes of each module (0 for
Sub Tally l * the adapter).
Device Input Size of | Output Size
Device of Device
(bytes) (bytes)
FLEX I/0 adapter—1794-ADN 2 0
digital output module—1794-0B16D 2 2
digital input module—1794-IB16D 2 0
Total Q 6 ) Q 2 ) @ 3. Add the totals to the main tally.
Main Tally | Device Addre Input Size of Output Size | Output Memory
Device of Device in Scanner
(bytes) (bytes) (DINTs)

56

Start/stop Buttons

1

Motor Starter

1

FLEX I/0 Adapter w/modules

1
\4
N

1
\4
2

1

Total

As an option, give each module its own memory location (DINTs) within the
scanner. This may make your programming easier. Assign one address for the
1794-ADN and all modules that you connect to it.

DeviceNet network

|
4
I
T vava
D
N
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If You Co nﬁgure the If yi)iulconﬁgure Fjl;{e I;gf;gg O adapter ?fﬂine, checkf ftlhe I/ ;)Osizes ofheacg .
. module. For FLEX 1/0, etWorx software uses offline I/O sizes that differ
Adapter Oﬁllne from the default values of the modules.

Lt *DeviceNet - RSNetWorx for DeviceNet

File Edit Wiew Metwork Dewvice Diagnostics Tools  Help
2= - &y me weali E
x|

Hardware

-8 1784-CPCIDS Devicelet Scanner -
=}k 1754-PCD PCMCIA Interface

B} 1754-PCDS Scanner

- 1784-PCID DeviceMet Interface Card
(-8 1784-PCIDS DeviceMet Scanner

----- 1783 Ethernet to Devicelet Linking Dew /
-2 1758-CH2DM Linking Device

[+ W@ 1735-DMNED i

=) 1794-ADN Devicelet Flex apter . \w

Offline Online
Configuration Configuration
Z¥+1794-ADN DeviceNet Fi 523 Bl =-- 1794-ADN DeviceNet Flex I/0 Adapter 2] x|
General I Cantrol I todule Configuration  Surnimary | General I Cantrol I Module Configuration  Surmar |
|0 Configuration 120 Configuration
Slot | todule Type | | nput | Output | Slot | Module Type | Input | Output |
Input Statuz Word 1 0 Input Statuz Wword 1 i}
@ 0 1734-0B16 - 16pk 24 Wde Sre Output @ 0 1754-0B16 - 16pt 24 Wdz Sre Output
@ 1 1794B1E - 16pt 24 Wdc Sink [nput @ 1 1794-IB16 - 16pt 24 %dc Sink Input
2 Empty Slot i} 0 2 Empty Slot 0 i}
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Set the Address of the To set the address of the FLEX I/O DeviceNet adapter 1794-ADN:
Adapter

7 1. To change the address, press the button above or below a number.

=

2. Connect the adapter to the network.

El=m

3. Turn on power to the adapter.

4. Check the Mode/Net STATUS light.

If: Then the:

Green (Flashing or address is OK

Solid)

Solid Red address and/or baud rate conflict with another device
Off device is waiting to set its baud rate

When autobaud is on, the device waits until it hears another device
on the network. It then sets its baud rate to that of the other device.

For more information on using DeviceNet in Logix 5000 control systems, see
DeviceNet Network Configuration User Manual, publication DNET-UMO004.
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Chapter 6

Configure Your Adapter and Digital Modules
on a ControlNet Network

Introduction This chapter guides you through the steps that are required to configure your
FLEX I/O ControlNet adapter and associated modules on a ControlNet
network using RSNetworx for ControlNet and RSLogix 5000 software.

For this information: See page:
Set Up the Hardware 60
Setting a Requested Packet Interval (RPI) 60
Select a Communication Format 61
Add Local and Remate ControlNet Modules 67
Add Distributed 1/0 68
Download the Program to the Controller 70
Configure the 1794-ACN15 Adapter 71
Schedule 1/0 Module Connections 72
Access Module Data via the 1794-ACN15 Adapter 77
Change Configuration Data 79

This chapter describes how a controller controls distributed I/O over
ControlNet. The controller requires a communication module to connect to the
network. Distributed I/O modules require an adapter to connect to the network.

In this example, we show you how to control FLEX I/O over ControlNet using
RSNetworx for ControlNet and RSLogix 5000.

To control distributed I/O over ControlNet, you must:

e Add local and remote ControlNet communication modules to your

RSLogix 5000 project.
e Add distributed I/O to your RSLogix 5000 project.
o Schedule the ControlNet network via RSNetWorx for ControlNet.
e Use the I/O information in RSLogix 5000

You can also validate connections to distributed I/O when controlling it over
ControlNet. This task is useful when one or more of the connections are not
working but is not required, especially when all connections appear to work
normally.
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Set Up the Hardware

Local Chassis
Logix5000 controller
with ControlNet
communication module

Setting a Requested
Packet Interval (RPI)

60

In this example, the Logix 5000 controller uses a ControlNet communication
module in the local chassis to connect to the ControlNet network. The
distributed (remote) I/O has a ControlNet adapter to connect it to the
ControlNet network.

Data

= e Distributed 1/0

ControlNet adapter
with 1/0 modules

Programming
Terminal

43611

Make sure:

e all wiring and cabling is properly connected

o the communication driver [such as, AB-PCIC(S)-1] is configured for the
programming workstation

When you configure an I/O module, you define the RPI for the module. The
RPI specifies the period at which data updates over a connection. For example, an
input module sends data to a controller at the RPI that you assign to the module.
Configure the RPI in milliseconds.

RPIs are only used for modules that produce or consume data. For example, a
local ControlNet communication module does not require an RPI because it is
not a data-producing member of the system; it is used only as a bridge.

In Logix 5000 controllers, I/O values update at a period that you configure via
the I/O configuration folder of the project. The values update asynchronously to
the execution of logic. At the specified interval, the controller updates a value
independently from the execution of logic.

Set the RPI only as fast as needed by the application. The RPI determines the
number of packets per second on a connection. Each I/O module has a limit of
how many packets it can handle per second. If you exceed this limit, the module
cannot open any more connections.
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Select a When you configure a remote ControlNet communications module or an I/O

- - module, you select a communication format. The communication format that
Communication Format . . )
you choose determines the data structure for the tags that are associated with the
module. Many I/O modules support different formats. Each format uses a
different data structure.

The communication format that you choose also determines:

e Direct or rack-optimized connection

¢ Ownership of outputs

For a remote ControlNet communications module, you must select one of the
formats that are listed below.

Use this communication format | In these scenarios:
with a remote ControlNet
communication module:

None e All remote I/0 communicating with a controller
via the remote ControlNet communication module
use a Direct Connection communication format.

e The connection is used for scheduled
peer interlocking.

¢ \When I/0 will be predominately direct
connections.

¢ \When multiple controllers control the outputs in
the chassis

Rack optimized e Some or all remote I/0 communicating with a
controller via the remote ControlNet
communication module use a Rack Optimized
communication format.

¢ To minimize ControlNet bandwidth when using
large volume of digital 1/0.

e |f only one controller will control the I/0.

Rack optimized - Listen only e Some or all remote I/0 communicating with a
controller via the remote ControlNet
communication module use a Rack Optimized
communication format.

e The connection is going to read inputs but is not
going to be controlling outputs.
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For I/O modules, the available communication formats depend on the module
type. In general:

If you have this type of I/0 module: And want: Select a communication format that specifies:
digital module a rack-optimized connection Rack Optimization
a direct connection or to use The data your controller needs from the /0 module. For

specialty features of the module, | example, if your application uses a 1756-IA16] module
such as diagnostics, timestamps, | in a remote chassis that must provide timestamped

or electronic fuses input data, you should select the CST Timestamped
Input Data communication format.

or
to only listen to data from the A Listen Only communication format that matches the
module. data the I/0 module is broadcasting to other controllers.

analog module a direct connection or to use The data your controller needs from the /0 module. For

specialty features of the module, | example, if your application uses a 1756-0F6CI module
such as diagnostics, timestamps, | in a remote chassis that must provide floating point

or electronic fuses output data, you should select the Float Data
communication format.

or
to only listen to data from the A Listen Only communication format that matches the
module. data the I/0 module is broadcasting to other controllers.

See online help in RSLogix 5000 programming software for specific
communication formats per I/O module.
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Direct or rack-optimized connection

Logix 5000 controllers use connections to transmit I/O data. These connections
can be direct connections or rack-optimized connections.

direct connection | A direct connection is a real-time, data transfer link between the controller and an I/0 module - analog or digital. In
some cases (for example, with some modules) this connection enables your controller to collect more data from an
I/0 module. For example, with a direct connection, the controller can collect diagnostic status data from a 1756-1A8D
module that would not be collected in a rack-optimized connection.

The controller maintains and monitors the connection with the 1/0 module. Any break in the connection, such as a
module fault or the removal of a module while under power, sets fault bits in the data area associated with the
module.

New Module

rack-optimized Digital I/0 Modules only - A rack-optimized connection consolidates connection usage between the controller and all
connection digital I/0 modules in the chassis (or DIN rail). Rather than having individual, direct connections for each 1/0 module,
there is one connection for the entire chassis (or DIN rail).

Anytime a remote chassis houses I/0 modules that use rack-optimized connections, the remote ControlNet
communication module connecting these modules to their owner-controller must also use a rack-optimized
connection. However, you can mix direct and rack-optimized connections to the same remote chassis. For example, if
your remote chassis houses 6 digital I/0 modules and your application requires that you use direct connections for
the 3 that require them and rack-optimized connection for the others, you can select direct connections for the 3 that
require them and rack-optimized connections for the other 3. In this case, even though you must use a rack-optimized
connection for the remote ControlNet communication module the owner-controller still makes direct connections
with the 3 /0 modules that are configured as such.

You can only make up to 5 rack-optimized connections to one remote ControlNet communication module.

New Module
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Direct connections for |/0 modules

In this example, assume that each distributed I/O module is configured for a
direct connection to the controller.

controller with ControlNet
communication module or
built-in communication port

ControlNet network

I/0 [1/0 I/0{1/0 I/0 {1/0
ControlNet adapter with ControlNet adapter with ControlNet adapter with
digital /0 modules analog 1/0 modules digital 1/0 modules

The table below calculates the connections in this example.

System Connections: Amount:
Controller to local ControlNet communication module 0
Controller to ControlNet adapter“) 0
direct connection for digital /0 modules 4
direct connection for analog 1/0 modules 2
total connections used: | 6

M In this example, the remote ControlNet adapter uses the None communications format.

TIP If you have a high number of modules, direct connections to
each module may not be feasible because the module
supports a finite number of connections and packets per
second, and direct connections may require more resources
than the module has available.

In this case, use rack-optimized connections to conserve

connection use and network traffic.
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Rack-optimized connections for I/0 modules

In this example, assume that each digital I/O module is configured for a
rack-optimized connection to the controller. Analog modules must be configured
for direct connections.

controller with ControlNet
communication module or
built-in communication port

ControlNet network

1/0]1/0 I/0|1/0 I/0 |1/0

ControlNet adapter with ControlNet adapter with ControlNet adapter with
digital I/0 modules analog 1/0 modules digital /0 modules

The table below calculates the connections in this example.

System Connections: Amount:

Controller to local ControlNet communication module 0

Controller to ControlNet adapters with digital modules 2

(rack-optimized connection to each adapter)

Controller to ControlNet adapter with analog modules 0

(direct connection for each analog I/0 module) 2

total connections used: | 4

The rack-optimized connection conserves connections, but can limit the status
and diagnostic information that is available from the digital I/O modules.

To increase the number of available connections, use a rack-optimized connection

to any remote adapter with multiple digital I/O modules that allow
rack-optimized connection, instead of direct connections to those I/O modules.
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Ownership

In a Logix 5000 system, modules multicast data. This means that multiple
modules can receive the same data simultaneously from one module. When you
choose a communication format, you have to choose whether to establish an
owner or listen-only relationship with the module.

owner controller The controller that creates the primary configuration and communication connection to a module. The owner
controller writes configuration data and can establish a connection to the module. The owner controller is
the only device that controls the outputs.

An 1/0 connection where another controller owns/provides the configuration data for the /0 module. A
controller using a listen-only connection only monitors the module. It does not write configuration data and
con only maintain a connection to the I/0 module when the owner controller is actively controlling the 1/0
module.

Compatible Keping
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Add Local and Remote
ControlNet Modules

3@ I,I'O Configuration
=43

ol 1?g4| Mew Module, ..

-5 FlexE

L E FlexE Paste Chrl+y

Before you can connect to and control distributed I/O, you must add local and
remote ControlNet communication modules. The type of distributed I/O
determines your choice of a remote ControlNet adapter. The figures below shows
a brief series of screens that are used when adding local and remote ControlNet
communication modules to an RSLogix 5000 project.

For more detailed information on how to add local and remote ControlNet
modules to your project, refer to publication CNET-UMO001.

1. Add Local ControlNet Communication Module

Wendor -

- Commurications

\ - Medule
' B - 17EE-CNC] A

- 1788-CHNCR /A
- 1738-CMF/A
CTFRL A
- 1788-DNBOSA
- 1788-ENBT/A
- 1786-EWEB/A
Other

escription
1783 Controlret Bridge, Coax Media allen-Bradley
1783 ControlMet Bridge, Redundant Coax Media Allen-Bradley
1788 Controliet Bridge, Fiber Media Allen-Bradley

ntralMet Bridae, Redundant Fiber Media
1788 DeviceNet Scanner
1785 10/100 Mbps Ethernet Bridge, Twisted-Pair Media Allen-Bradle:
1785 10/100 Mbps Ethernet Bridge wiEnhanced Web Serv. . Allen-Gradl

Local_ContralNet_module

|Compat\ble K.eying i

-3 1/6 Configuration
1538 Backplane, FlexLogic System
&6 1794-L34 My_Project

£-9m8 FlaxBus Local

: cut
-5 FlexBus Local2

Copy
Paste

Delets

Cross Reference Cir+E

-4 IR ==
] e Controlhet New Module...

2. Add Remote ControlNet Communication Module

o Properties
- Modu Wen |
- 1784-PCICSIB 1784 Controliet PCI Scanner Al\en-BradIay:I i
» - A TE4-PETCS A PCI-based ControlMet Scanner Card Allen-Bradley
1784-PKTCS/B PCI-based ControlMet Scanner Card Allen-Eradley
i - 1788-CH2Z0N 1788 Contrallet to Devicelet Linking Device Alen-Bradley
- 1788-CNCIA 1786 ControlMet Bridge, Coax Media LR Mew Module
1788-CHCRA 1788 ControlMet Bridge, Redundant Coax Media Allen-Bra - DT
- 1788-CMFLA 1788 ContralMet Bridge, Fiber Media

- 1788-CMFR A
1794-ACN15IC

- 1797-ACNR15[C
- 2711P-RN155/4
- 2711P-RM1S5/E

1786 ContralMet Bridge, Redundant Fiber Media
1794 ControlMet Adaptes
1 X

1797 ContralMet Adapter, Redundant Media Allen-Bra
Contraliet Module For Panelview Plus 700-1500/Versavie. .. Alen-Bra
ControlMet Module For Panelvisw Plus 700-1500/Versavie, .. Allen-Bra
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Add Distributed 1/0

68

For a typical distributed 1/0 network...

To communicate with the I/O modules in your system, you add bridge, adapter,
and I/O modules to the I/O Configuration folder of the controller. Within the
I/O Configuration folder, you organize the modules into a hierarchy

(tree/branch, parent/child).

controller

local

communication

module

remote 1/0
adapter module

...you build the 1/0 configuration in this order

chassis or DIN rail.

C. Add the distributed I/0 module.

A. Add the local communication module (bridge).

B. Add the remote adapter for the distributed I/0

|— device

=15 Controller project_5_controller
Cantroller Tags
[ Controller Fault Handler
(23 Power-Up Handler
=-£3] Tasks
-5 MainTask.
+ C& MainProgram
(23 Unscheduled Programs | Phases
=15 Motion Groups
23 Ungrouped Axes
[ Trends
=15 Data Types
Cﬂ, User-Defined
+ Cﬂ, Strings
+ [ Predefined
+ Cﬂ, Module-Defined
= figuration
=i 1756 Backplane, 1756-410
= ﬂ [0] 1756-CHE/A project_8_bridge
=125 Controlbet
ﬂ 1 1756-CNEfA project_S_bridge
-6 2 1794-ACH15)C project_8_acn1S_adapter
== FlexBus
& [0] 1794-IE12/A project_8_el2_input_moduls
& [1] 1794-0E12/A project_5_oelZ_output_module
&P [2] 1794-1EBXDE4/A project_8_ieBxoe4_combo_module
& [3] 1794-1B160)A project_8_diag_input_module
& [4] 1794-0B16DJA project_8_diag_output_module
ﬁ [3]1756-L61 project_&_controller

Do these steps to add distributed I/O to your RSLogix 5000 project:

1. Add the local ControlNet communications modules, add the ControlNet
adapter for the distributed I/O.

2. Add the distributed I/O module.

.Q} 1 1788-CHFRJA Local_Conkralr,

.y _

= FlexBus | Mew Module. .. |
M FlexBus Local

Cut Chrl+
M FlexBus Local?
Copy Chrl+C
Paste Chrl+y
Delete Del
1] |
Cross Reference  Crrl+E
Description |

Properties

Crrabe A mndnle
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To: Do this:

Use the Specify the general
module’s information about the
default module (name, comm

configuration.

format, RPI, and others)
and click Finish.

Customize the
configuration.

Specify the general
information about the
module (name, comm
format, RPI, and others).
Then use the Tabs to step
through subsequent
screens to configure such
parameters as filter times
and fault actions. If the
Open Module Properties is
checked, clicking OK will
automatically take you to
next tab.

3. Conlfigure the distributed I/O module. Depending on the distributed I/O

type, the configuration screens differ.

[l Module Properties: Remote_ControlNet_module:0 (1794-0B16|

General  Cannection | Module Infol Fault/|dle Actionl

Requested Packet Interval [RPI): I 5.03: ms [2.0-750.0 ms)
I Inhibit Module

[ Major Fault On Contraoller |f Connection Fails ‘while in Fun Mode

¥ LUse Scheduled Connection over Controlbst

Maodule Fault

Statuz Offfine Generall Connection | Module Infa

[ Module Properties: Remote_ControlNet_module:0 (1794-0B16D;

LCommunication Fault Behavior: IHeset Outputs

Program Mode Behavior: IHeset Outputs

Poirt| Safe State Walue| 2
0 |off B2
1 |ort =
2 |off =
3 |ofr =
4 |off B2
5 ot =
6 |off I~
7 |off I3

e

Status: Offline

Cancel |

Apply |

After you complete adding all FLEX I/O modules to your project file, you
must download the project to your Logix 5000 controller.
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Download the Program to F Oﬂowﬂthis procedure to download the program you saved to the ControlLogix
the Controller coneroller.

1. From the main menu, choose Communications>Who-Active.
2. Select the processor slot in the chassis.

3. From the Who Active dialog, choose Set Project Path.

i Who Active

I Autobrowse

=B wiorkstation, USMAYSAMILLS03 Go Online
# &5 Linx Gateways, Ethernet
+ 25 AB_ETH-1, Ethernet Upload
=& AB_ETH-2-miller, Ethernat
= f) 10.88.92.94, 1756-EWEEA, 1756-EWEE/A Download
=-E3 Backplane, 1756-410/4
3 00, 1756-CHBJD, 1756-CHE(D 5,045 Build 010 Wiz il
= f 01, 1756-ENBT/A, 1756-ENBT/A s
1756-EWEB/A

Help

* % ME{,
3 06, 1756-DHRIOfE, 1756-DHRIOB
#-&5 AB_ETHIP-1, Etharnet

Clear Project Path

Path: AB_ETH-2-millert10.88 52 345Backplanehd
Fath in Project; AB_ETH-2-miler10.88.32.94\Backplane’3

4. From the Who Active dialog, choose Download to see the Download
dialog.

Download [‘5_<|

E Download offline project ‘project_8_controller ta the controller

)

Connected Contraller:

MHame: project_8_contraller

Tupe: 1756-LE1 /B ControlLogix5561 Controller
Path: AB_ETH-2-miller10.88.92.94\B ackplaneh3
Serial Number:  O02ES6CA

Security: Mo Pratection

& The controller iz in Remote Run mode. The mode wil be changed ta
Fiemote Program prior to download.

Download | Cancel Help

5. From the Download dialog, choose Download.

You see this RSLogix 5000 dialog.

RSLogix 5000

1] E Done downloading. Change contraller mode back to Remaote Run?
L

fes Mo
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Notice that the 1756-CNB Bridge is now on line, but the rest of the I/O
configuration (adapter and I/O modules) connections are not scheduled (notice
the yellow triangles).

+-Lg Module-Defined
- @ T Configur ation
- 1756 Backplane, 1756-410
= ﬂ [0] 1756-CMESA project_&_bridoe
- ControlMet
ﬂ 1 1756-CHESA project_8_bridge
—-EM 2 1794-ACM15/C project_8_acnlS_adapker
- &= FlexBus
£ [0] 1794-1E1204A project_8_iel2_input_module
£ [1] 1794-0E12/4 project_5_oelZ_output_module
£ [2] 1794-1E8XOE4)A project_8_ieSxoed_combo_module
1 [3] 1794-16160)A project_5_diag_input_rnodule
£ [4] 1794-0B160JA project_8_diag_output_moduls

cOnﬁgure the 1794-ACN15  You have now built the I/O tree in RSLogix 5000, and the RSLogix 5000
Ada Pt er software used the chassis size from the 1794-ACN15 General Tab. Now you

must download this new chassis size value into the 1794-ACN1S5 adapter
hardware. This procedure will synchronize the chassis size value from the
RSLogix 5000 software into the 1794-ACN15 adapter.

1. Highlight the 1794-ACN15 adapter, and right-click to choose Properties.

New Module E|
Type: 1734-ACHT5/C 1794 ControlM et Adapter
Wendor: Allen-Bradiey
Farent: bridge_B

M arne; || Mode: 2 4
D escription: ‘ Chassis Size: |3 4

Camm Format: |F|ack Optimization ﬂ

Revision: l_ 1 _|:| Electranic Keying: |C0mpatible Keuing j

v Open Module Properties 0k | Cancel Help

Verify the node address and the chassis size.
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2. Click the Connection tab.
B Module Properties: project_8_bridge (1794-ACH15/C 4.1)
General  Connection ] Module Info]
Requested Packet Interval [RPI): 5.03: ms  [2.0-750.0 ms]
[ Inhibit Maodule
™ Major Fault On Contraller If Connection Fails While in Bun Mode
-
q Module Fault D
——fGedelEHN31 7] Connection Request Emor: Connection not sch o
Statuz: Faulted 0K | Cancel | | Help |
Notice that the connection request error is still present because we haven’t
scheduled any of the I/O module connections yet. You do that through
RSNetWorx for ControlNet.
Schedule |/0 Module Use these procedures to schedule I/O module connections.
co“nec“ons 1. Start RSNetWorx for ControlNet.

12

2. From the File menu, choose New.

Mew File

]

Configuration Types Descriptian
&7 Etherlet/IP Configuration  EtherMetfIP Files {*.enet)
£~ Controliet Canfiguration  Cantrallet Files (¥, xc)

DeviceNet Configuration  DeviceMet Files (*.dnt)

OF. | Cancel

3. Click OK.

4. Choose Network>0nline.
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5. Browse to ControlNet Selection dialog.

Browse for Network

Select & commurications path to the desired network.

v dutobrowse
= B Workstation, USMAYSAMILLS03 ~

@ Linx Gateways, Ethernet i

55 AB_ETH-1, Ethernet

= & AB_ETH-2-miller, Ethernet

= f] 10.88.92.94, 1756-EWWEB]A, 1756-EWEE(A
= €9 Backplane, 1756-A10/A
= B 00, 1756-CMB/D, 1756-CHB{D 5,045 Build {

& 01, 1756-ChB{D, 1756-CHBJD 5.04
& 02, 1794-ACN15 FLEX 1O Contrall
& 04, 1734-ACNR Controliet Adapte
06, 1756-CHBYD, 1756-CHBJD 5.04
M 07, 1763-L32C Controlet Port, 17
Bl 16, 1747-KFCIS, 1747-KFCIS
i f] 01, 1756-ENBT}A, 1756-ENBTIA 3
02, 1756-EWEB(A
- f] 03, 1756-L61 LOGINSS61, praject_8_cantr
= Pl 05, 1756-DMB/A, 1756-DNB DeviceMet Sca ™
| >

=

0K Cancel Help

6. Click OK.
When you are online, you see the following dialog.

= ControlNet - RSNetWorx for ControlNet

it View Metwork Device Disgnostics Took Help
QS -u& h?
SIS B

x|
o | WG Curent Curent Curent
| Nework UpsataTime (ms}. 500 Avg. ScheduedBand: 488 Connection Memoy Usage:  1.06%
| Unschedled Byies Per Sec: 532140 Peak Schecuied Band.  5.13%
£
2
17EE-A10UA Flex 8 slot chassis Paintl0 0 =]
Shot
Chassis
T
E.!j
45,
04
1756-AN0VA CompaciLogix System 174T-KFC15
1| 4| »| M\ Graph {Spesdshest J, Disgnosics JET| f
Fl

Ready

(Orline Not Browsing

7. Choose Edits Enabled in the top left of the dialog.

File Edit Yiew Metwork Device Diagnostics Tools Help
8| &S % h?
QEE [ (5l IS

=

% e Edits Enabled Curent  Pending

g Netmor Upaate Time [ms): 500 500 A
_\CE Unscheduled Bytes Per Sec.: 532140 532140 Fg
=

o
=

File and Save.

Rockwell Automation Publication 1794-UMO061B-EN-P - March 2020

3



Chapter 6

Configure Your Adapter and Digital Modules on a ControlNet Network

14

You see the Online/Offline mismatch window.

Online [ Offline mismatch

There are differences between the online and offline configurations
that prewent RSMetwiors from starting editz. Upload or download
the netwark. configuration.

Options oK
+ ze online data [upload)

" lse offine data [download) Cancel

e

Help

8. Click OK.

9. Give the RSNetWorx file a unique name, if desired.

Save As .
Save in; |[’f} Metworks j I‘j‘ v
|47] 1794 HDA
ﬂ Controlet
ﬂ Controliets
ﬂmyjmject_?
project &
G
Save as type: | ContralMet Files [*.xc) j Cancel

10. If the file exists, you are prompted before overwriting it.

Save Configuration

Either of the following choices will save the updated schedule oK
to the file and to the online nebwork if you are online. -

Save Type Cancel
¥ Optimize and re-write schedule for all connections

. o Help
" Merge changes into existing schedule

11. Click OK.

12. The network is verified, and configured,

Uploading configuration - Please wait...

Initilizing upload,
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13. The network and connections are now scheduled.

= ControlNet - RSNetWorx for ControlNet

Fle Edt Uiew Network Device Disgnostcs Tools Help
a&S-4|& A?
QlE k¥ -4 H

Network Updste Time (s}~ 500 500 Avg ScheduedBand: 458 Connection Memory Usage:  1.08%  1.06%

Unscheduled Bytes Per Sec: 532140 532140 Pesk ScheduledBand:  519%  519% 519%

1756-AT0/A Flex 8 slot chassis Pointl0 0 =

| |
@ 1@ 8

1756-ATD/A1 CompactLogix System 1747-KFC15

1] 4] ¥ 1 Graph  Spresishent ] Disgrosies Ll f

14. From the main menu, choose Network>Properties. The _default dialog
appears.

ControlMet El El

Netwark Parameters ] tedia Configuration ] General ]
Current Pending
Metwork pdate Time [ms): [5.00] j
Mas Gcheduled Address: =
Max Unscheduled Address: a0 j
Media Redundancy: | ‘A Only ﬂ
Metwork Name: | |_defau\t
OK Cancel ‘ Help |

Specify the following information on network parameters:

15. Specify a value for Network Update Time - the repetitive time interval in
which data can be sent on the link.

16. Specify a value for Max Scheduled Address - the highest number node that
has scheduled connections to it.

17. Specify a value for Max Unscheduled Address - the node with the highest
MAC ID that can use unscheduled time on the link.

These values are set to 99 by default. Change these values to what is
installed in your system. This saves you time because the controller will not
have to search for all node addresses.
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16

18.

19.

20.

21.

22.

23.

24,

Specify a value for Media Redundancy on channel A, B or A and B.

Click OK to see the Save As dialog.

Save As |E| rz |
Save in: |@ Metwnrk s ﬂ = B

|47] 1794 HD A&

ﬁ ControlMet
ﬂ ControlMets
ﬂ my_project_7
ﬂ project &

File: hame: ControlMet]
Save as type: | ControlMet Files [*.uc) ﬂ Cancel

Click Save to see the Save As dialog.

From the Save As dialog, enter a name and location for the file, and click
Save.

You see the Save Configuration dialog.

Save Configuration

Either of the following choices will save the updated schedule m
to the file and ta the online netwark if you are anline. -
Save Type Cancel

* Optimize and re-wnite schedule for all connections Hel
. . elp
" Merge changes inta existing schedule

Click OK.

Minimize the RSNetworx for Controlnet window, and open your
RSLogix 5000 window.

Notice the /0 OK is solid green in your RSLogix 5000 project.

RSLogix 5000 - project_8_controller [*

File Edit Wiew Search Logic Communications

B|wd| S| 458 =[]
Rem Run 2 ™ Fun Mode 1
Mo Farces >, :ControllerDK

Battery Fault
N Edits
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25. Notice that all yellow warning triangles are gone in the I/O Configuration
once connections are scheduled...

TSR C1OUGHNSU

+-Ch Module-Defined

- ﬂ [0] 1756-CMEfA project_&_bridge
—-=i5 Controlret
ﬂ 1 1756-CHEjA project_&_bridge
=& 2 1794-ACN15/C project_8_acnl5_adapter
—|- = FlexBus
&9 [0] 1794-IE12/A project_8_ielZ_input_module
& [1] 1794-0E12)A project_8_oelZ_output_module
&P [2] 1794-1ESXOE4 A project_S_jeSxoed_combo_module
& [3] 1794-1B16DYA project_5_diag_input_madule
&0 [4] 1794-0616D/4 project_8_diag_output_moduls
B0 [311756-L61 oroject & controller

26. Notice that the Status in the 1794-ACN15 Module Properties dialog is

Running with no faults.

B Module Properties: project_8_bridge (1794-ACH15/C 4.1)

General  Connection® l Moduls Info]

Requested Packet Interval [RPI): 5.03: ms  [2.0-750.0 ms]

[ Major Fault On Controller If Connection Fails While in Bun Mode

o
clear Module Fault
of —f—

faults

w QK | Cancel Apply Help

—

Access Module Data via Use the following information to use the 1794 FLEX I/O ControlNet adapter

the 1794-ACN15 Adapter data in the ladder logic program.

e ACNI15 = the name you gave to your ControlNet adapter
e # = slot number of FLEX I/O module (0...7)

¢ C = configuration, I = input, O = output
When there is no slot number, that is the rack-optimized data.

Here are some typical sample configuration data examples.
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ACN15:3:C (1794-1B16D module) configuration data

|T|— project_8_acnl5_adapter: 3C | PR PR AR
+ project_8 acnl15_adapter: 3:C.Config Z#0000_0000_0000_. .. Binary INT
project_8_acn15_adapter: 3:C.Filter_8 i} Decimal BOC
project_8_acnl5_adapter: 3:C.Filker_3 o Decimal EBOC
project_8_acn15_adapter: 3:.C.Filter_10 i} Decimal BOC

ACNI15:2:1(1794-1B16D module) input data

|— project_8_acn15_adapter: 3| | Z2#0000_0000_0000_... Binary INT
Drecimal BOC
Drecimal BOC
Drecimal BOC
Drecimal BOC
Drecimal BOC
Drecimal BOC
Drecimal BOC
Drecimal BOC
Drecimal BOC
Drecimal BOC
Drecimal BOC
Drecimal BOC
Drecimal BOC
Drecimal BOC
Drecimal BOC
Drecimal BOC

~|

project_8_acn15_adapter:3:1.0
project_8_acn15_adapter: 311
project_8_acn15_adapter 3.2
project_8_acn15_adapter: 313
project_8_acn15_adapter: 3.4
project_8_acn15_adapter 3.5
project_8_acn15_adapter 3.6
project_8_acn15_adapter 3|7
project_8_acn15_adapter: 318
project_8_acn15_adapter:3:1.9
project_8_acn15_adapter:3:1.10

project_8_acn15_adapter: 3:1.11
project_8_acn15_adapter: 3112
project_8 acn15_adapter:3:1.13
project_8 acn15_adapter:3:1.14

oloolo|loo o|lo o olo|loo o|lolo

project_8 acn15_adapter: .15

ACN15:4:0 (1794-OB16D module) configuration data

|— project_8 acnl15_adapter4:.C | fooolk fooal AR
+| project_8_acnl15_adapter:4:C.550ata Z#0000_0000_0000_. .. Binary INT |

[ =]

ACNI15:4:1 (1794-OB16D module) input data

||T| — -project_8_acn15_adapter4:| | F foaat AB:A
+| project_8_acn15_adapter: 4:|.Fault Z#0000_0000_0oa00_. .. Binary DN
project_8 acnlb_adapter: 4:1. MaoduleE rrar i Decimal BOC
project_8 achlb adapter 4:1 PowerR eversed i Drecinnal BOC
project_8 achlb_adapter: 4:1. PowerS hort i Drecimal BOC
project_8 acn15_adapter: 4:1. Openiwire i Drecimal BOC
ACN15:4:0 (1794-OB16D module) output data
||T|— project_8_acnl5_adapter4:0 | Io..1 f...0 AB:1
”_ —+-project_8_acn15_adapter:4:0.Data Z#0000_0000_0000_. .. Binary INT
TIP It is also possible to send configurations via CIP™

messages.

Use the controller tags in your ladder program to read input data or write output
data.
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Slot Status Bits

The Slot Status bits display the connection status for each of the FLEX I/O
modules that use a rack-optimized connection.

o Adapter:I:slot status bits :3 and :4 correspond to the rack-optimized
connection in the 1794-ACN15 slots 3 and 4.

e Each of the other bits corresponds to a FLEX I/O module that may be
installed in the I/O backplane.

+| project_8_acn15_adapter4:0 {...} focol) AB:1794 DO1E:0:0

—|-project_8 acn15_adapter| Ioes AB:1794_ACH15_85
—| project_8_acn15_adapter:|. 5latStatusBits | Z#0000_0000_0000_... Binary DIMT

Decimal BOOL

Decimal BOOL

Decimal BOOL

Decimal BOOL

Decimal BOOL

Decimal BOOL

Decimal BOOL

Decimal BOOL

project_8_acn15_adapter| SlotStatusBits.0
project_8_acn15_adapter:|.SlotStatusBits.1
project_8_acn15_adapter| SlotStatusBits.2
pioject_8_acn15_adapter|.SlotStatusBits. 3
project_8_acn15_adapter| SlotStatusBits. 4
project_8_ach15_adapter|.SlotStatusBits. 5
project_8_acn15_adapter| SlotStatusBits B

o oloo|lo|lo oo

project_8_ach15_adapter:|.SlotStatusBits. 7

In this example, the 1794-ACN15 adapter is using three direct connections; slot
0isa 1794-IE12 module, slot 1 is a 1794-OFE12 module, and slot 2 is a
1794-1B8XOB4 module. Slot 3 is a 1794-IB16D, and slot 4 is a 1794-OB16D
module, both connected using rack-optimized connections. All modules are
installed and operating correctly with (0 = no error). A 1 would indicate “no
connection error,” (typically, module removed or missing).

Change cOnﬁguration Data Oneway to change the configuration data for a 1794 FLEX I/O module:
1. Enter the new configuration data (#:C) into the controller tags.
2. Select Module or Adapter in the I/O configuration tree.

3. Right-click Properties.

IMPORTANT When your first add an I/O module to the I/O
configuration, the default parameters are assigned. To change
these default values, you must modify the controller reference
tags associated with the I/O module. To download the new
configuration, you must reinitiate the connection to the I/O
module. This download is best achieved by inhibiting and

uninhibiting the module.
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4. Select Properties.

M Module Properties: project_8_bridge (1794-ACH15/C 4.1)

General l Connection | Madule Info |

Type: 1734-4CM15/C 1734 ControlM et Adapter
Wendor: Allen-Bradley
Farent: project_8_bridge

M ame: | Mode: =]
Drescription: ‘ Chassiz Sjze: =

Comm Format: | J

Revizion: ’_ 1 4:| Electronic Keying: | Compatible Keving -

Status: Running ok | Cancel Help

5. Click the Connection tab.

6. Check the Inhibit Module checkbox.

B Module Properties: project_8_bridge (1794-ACN15/C 4.1)

General  Connection® l Madule Info |

Requested Packet Interval [RPI): 5.UE|: mz  [2.0-750.0 ms)

™ Major Fault On Controller If Connection Fails “hile in Run Mode
I
odule Fault

Statuz: Running ak. ‘ Cancel ‘ Apply | Help ‘

When you inhibit an adapter, all modules are inhibited. When you inhibit
a module, only the module is inhibited, not the whole rack.

7. Click Apply.

RSLogix 5000 X

'f DANGER., Connection Intermuption,
L]

Chanaging connection parameters online will interrupt connections) ko this module
and to any modules connected through this module.
Listen-Cnly connection{s) from other controllers may be broken,

Connection parameters changed that interrupt connections are:
Inhibited connection

Apply changes?

Yes Mo | Help |
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8. Click OK to confirm disabling the connection.

The connection is now inhibited.

Bl Module Properties: project_8_bridge (1794-ACN15/C 4.1)

General  Connection l Module Info}

Requested Facket Interval [RPI): 5.03: ms [2.0-750.0 ms]
v Inhibit Module

I Major Fault On Controller If Connection Fails While in Bun Mode
o
Module Fault

@: Inhibited ) 0K | Cancel | ‘ Help ‘

9. Uncheck the Inhibit Module checkbox to disable the inhibit module

function.

M Module Properties: project_8_bridge (1794-ACH15/C 4.1)

General Connection® l Madule Info |

Bequested Packet Interval (RPI): 5.DE|: ms  [2.0-750.0 msg]

™ Major Fault On Contraller IF Connection Fails *hile in Bun Mode
o
todule Fault

Status: Inhibited ok | camcel | ook Help

10. Click Apply to download the configuration data.

RSLogix 5000

!

'j DANGER. Uninhibiting module online.

Uninhibiting module online could affect running swstem.

Apply changes?

es

11. Click Yes.
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12. The connection status is now Running, and the module is using the
updated configuration data.

M Module Properties: project_8_bridge (1794-ACN15/C 4.1)

General Connection l Module Info]

Requested Packet Interval [RPI): 5.03: ms  [2.0- 750.0 ms]
[ Inhibit Madule

™ Major Fault On Controller If Connection Fails While in Run Made
=
Module Fault

~
Status: Running ok | Cancel Help
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Chapter 7

How to Use This Chapter

Configure your Digital Module on an

EtherNet/IP Network

This chapter describes how a controller controls distributed I/O over an
EtherNet/IP network. The controller requires a communication module to

connect to the network. Distributed I/O modules require an adapter to connect

to the network.

Topic See Page
How to Use This Chapter 83
Set Up the Hardware 84
Select a Requested Packet Interval (RPI) 84
Select a Communication Format 85
Add Distributed 1/0 90
Download the Program to the Controller 91
Access Distributed 1/0 93
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In this example, we show you how to control FLEX I/O over Ethernet using

RSNetWorx for Ethernet and RSLogix 5000 software.

To control distributed I/O over Ethernet, you must:

¢ Add local and remote Ethernet communication modules to your

RSLogix 5000 project.

¢ Add distributed I/O to your RSLogix 5000 project.

o Schedule the Ethernet network via RSNetWorxRSNetWorx for Ethernet.

e Use the I/O information in RSLogix 5000 software.

You can also validate connections to distributed I/O when controlling it over
Ethernet. This task is useful when one or more of the connections are not
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Set Up the Hardware

Select a Requested Packet

working but is not required, especially when all connections appear to work
normally.

When you first install a Rockwell Automation EtherNet/IP module (right out of
the box), the module is BOOTP/DHCP enabled.

In this example, the Logix 5000 controller has an EtherNet/IP communication
module to connect to the EtherNet/IP network. The distributed (remote) I/O
has an EtherNet/IP adapter to connect it to the EtherNet/IP network.

Local Chassis

Logix 5000 Controller
with EtherNet/IP
Communication Module

Interval (RPI)

84

Data
—< > Distributed 1/0
EtherNet/IP Adapter
with 1/0 Modules
Switch

Programming
Terminal

The Logix 5000 controller can communicate with each I/O module directly
(direct connection). Or you can configure a rack-optimized connection to the
EtherNet/IP adapter to send data to any digital I/O modules.

Make sure:

o the IP addresses are set for each EtherNet/IP module
e all wiring and cabling is properly connected

o the communication driver (such as, AB-ETHIP-1) is configured for the
programming workstation

For more information on the Ethernet Adapter and FLEX I/O in an Ethernet
network, refer to publication ENET-UMO006.

When you configure an I/O module, you define the requested packet interval
(RPI) rate for the module.

The RPI specifies the period at which data updates over a connection. For
example, an input module sends data to a controller at the RPI that you assign to
the module. Configure the RPI in milliseconds.
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Select a Communication
Format

RPIs are only used for modules that produce data. For example, a local
EtherNet/IP communication module does not require an RPI because it is not a
data-producing member of the system; it is used only as a bridge.

In Logix 5000 controllers, I/O values update at a period that you configure via
the I/O configuration folder of the project. The values update asynchronous to
the execution of logic. At the specified interval, the controller updates a value
independently from the execution of logic.

Set the RPI only as fast as needed by the application. The RPI also determines the
number of packets per second that the module will produce on a connection.
Each module has a limit of how many packets it can produce per second. If you
exceed this limit, the module cannot open any more connections.

For information on RPI and how it affects the actual packet interval (API), see
the EtherNet/IP Performance Application Solution, ENET-AP00I.

When you configure an I/O module, you select a communication format for the
module. The communication format that you choose determines the data
structure for the tags that are associated with the module. Many I/O modules
support different formats. Each format uses a different data structure. The
communication format that you choose also determines:

e Direct or rack-optimized connection

e Ownership

The available communication formats depend on the type of I/O module. In
general:

If you have this type of I/0 module And want Select a communication format that specifies
Digital Module rack-optimized connection Rack Optimization

Scheduled Data...

Input Data

Output Data
Digital Module a direct connection Any connection that is not Rack Optimization

to use specialty features of the  Full Diagnostics...
module, such as diagnostics, CST Timestamped...
timestamps, or electronic fuses

Analog Module

a direct connection Float Data...
Integer Data
(only direct connection is CST Timestamped...

supported for analog modules)

See online help in RSLogix 5000 programming software for specific
communication formats per I/O module.

Rockwell Automation Publication 1794-UMO061B-EN-P - March 2020 85


http://literature.rockwellautomation.com/idc/groups/literature/documents/ap/enet-ap001_-en-p.pdf

Chapter7  Configure your Digital Module on an EtherNet/IP Network

Choose Direct or Rack-optimized Connection

The Logix 5000 controller uses connections to transmit I/O data. These
connections can be direct connections or rack-optimized connections.

Term Definition

Direct Connection A direct connection is a real-time, data transfer link between the controller and an /0
module. The controller maintains and monitors the connection with the /0 module. Any
break in the connection, such as a module fault or the removal of a module while under
power, sets fault bits in the data area associated with the module.

Mew Module

1734.08160/4 16 Point 24 DL Disgriosti

A direct connection is any connection that does S
not use the Rack Optimization Comm Format. ———»= E':"'-"'"'"F :

Rack-optimized For digital I/0 modules, you can select rack-optimized communication. A rack-optimized

Connection connection consolidates connection usage between the controller and all digital I/0
modules in the chassis (or DIN rail). Rather than having individual, direct connections for
each 1/0 module, there is one connection for the entire chassis (or DIN rail).

Mew Module

Rack-optimized Connection — 0 HaCk Dphmlzamn
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Direct Connections For I/0 Modules

In this example, assume that each distributed I/O module is configured for a
direct connection to the controller.

Controller With EtherNet/IP
Communication Module

EtherNet/IP Network I—V@Tl—l

EtherNet/IP Adapters
With I/0 Modules

Digital 1/0 Modules Analog I/0 Modules Digital 1/0 Modules

The following table calculates the connections in this example.

System Connections Amount

Controller to local EtherNet/IP communication module 0

Controller to EtherNet/IP adapter

Direct connection for digital /0 module 4
Direct connection for analog 1/0 module 2

Total connections used 6

If you have many modules, direct connections to each module may not be feasible
because you could use up the number of connections and packets per second

supported by the module.

See Rack-optimized Connections For I/O Modules on page 86 to conserve
connection use and network traffic.
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Rack-optimized Connections For [/0 Modules

In this example, assume that each digital I/O module is configured for a
rack-optimized connection to the controller. Analog modules must be configured
for direct connections.

Controller With EtherNet/IP
Communication Module

EtherNet/IP Network ’_‘Tﬂ@'—l

EtherNet/IP Adapters
With I/0 Modules

Digital I/0 modules Analog I/0 Modules Digital /0 Modules

The following table calculates the connections in this example.

System Connections Amount

Controller to local EtherNet/IP communication module 0

Controller to EtherNet/IP adapter with digital modules 2
(rack-optimized connection to each adapter)

Controller to EtherNet/IP adapter with analog modules 2
(direct connection for each analog I/0 module)

Total Connections used 4

The rack-optimized connection conserves connections, but can limit the status
and diagnostic information that is available from the I/O modules.

To optimize the number of available connections, use a rack-optimized

connection between any digital I/O that allow it and the remote adapter that
connects the distributed I/O to the controller via the communication module.
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Ownership

In a Logix 5000 system, modules multicast data. This means that multiple
modules can receive the same data simultaneously from one module. When you
choose a communication format, you have to choose whether to establish an
owner or listen-only relationship with the module

Owner controller The controller that creates the primary configuration and communication connection to a
module. The owner controller writes configuration data and can establish a connection to
the module.

New Module

_0_Module

An owner connection is any connection that
does notinclude Listen-Only in its Comm Format. —=

Output Drata

Listen-only connection  An |/0 connection where another controller owns/provides the configuration data for the
I/0 module. A controller using a listen-only connection only monitors the module. It does
not write configuration data and can only maintain a connection to the 1/0 module when
the owner controller is actively controlling the 1/0 module.

Mew Module

Listen-only Connection ———sComm ;:_'_r_r!ja_ :LiStE_n Only-lnputData

If the module is also in the I/O configuration of another controller, then select

the Listen Only version of the Comm Format (for example, Listen Only - Input
Data).

Select a Remote Adapter

The remote adapter that you use depends on the distributed I/O you use. When
using FLEX I/O modules, you use the FLEX I/O adapter, cat. no. 1794-AENT,
which requires the BOOTP utility.
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o communicate with the modules in your system, you a ridge, adapter,

istribute Tc h the I/O modul y v you add bridge, adap
and I/O modules to the I/O Configuration folder of the controller. Within the
I/O Configuration folder, you organize the modules into a hierarchy

(tree/branch, parent/child).

For a typical distributed I/0 network, you build the I/0 configuration in this order.

Local
Controller Communication Remote 1/0
Adapter Module
Module

|— Device

...you build the 1/0 configuration in this order.

o —J-£25 I} Configuration
1. éd%th? local communication module 2 B3 1756 Backplane, 1756-A10
riage). - ﬂ [1] 1756-EMNET)E project_11_enet_com_jnterface
-5 Ethernet
ﬂ 1756-EMET)E project_11_enet_com_inkerface
2. Add the remote adapter for the T T T
. . . | il _
distributed 1/0 chassis or DIN rail. £ 1794-AEMT)E project_11_Flex_enet_adapker
—|- &= FlexBus
3. Add the I/0 module. S [0]1794-IE12/A
9 [1]1794-0E 124
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Add a Module

=] ﬂ [1] 1756-EMETJE project_11_enet_com_interface
-2 Ethernet
ﬂ 1756-EMET/E project_11_enet_com_interface
- &3 1794-AEMT/E project_11_flex_enet_adapter
=& FlexBus - i 1. Right-click the level (branch) to which you want to
] add the module and choose New Module.

I Select Module

M adule Description Yendor
|- Digital ~
1794-TA160A 16 Point 120% AC Input Allen-Bradley
1794-T1AG/A & Paint 120% AC Input Allen-Bradley
1794-1A31}A & Point 120% AC Isolated Input Allen-Bradley
1794-IB10X0BE/A 10 Inputfé Output 24% DC, SinkfSaurce Allen-Bradley
1794-IB16/4 16 Paoint 24Y DC Input, Sink, Allen-Bradle
-IE16DY A 16 Po agnostic Input, Sink 2 Choose the mOdU|e'
1794-IB16X0B16P. .. 16 Inputf ukput 244 DC, Sink{Protected Source
1794-IE32/4 32 Point 24% DC Input, Sink Allen-Bradley
1794-1E5/A & Point 24Y DC Input, Sink Allen-Bradley
1794-IB35/A & Paint 24Y DC Sensor Inpuk Allen-Bradley
1794-IC16/A 16 Point 48 DC Input, Sink Allen-Bradley
= 1794-IM3 /A & Point 220% AC Inpuk AIIBn-BradIeyl b,
4 L] .
e [3) <«—— 3. Configure the module.
Type: 1794-IB160 /4 16 Paint 24% DC Diagnostic Input, Sink To Do this
—| “endor Allen-Bradley
Parent project_11_flex_enst_adapter Use the default Specify the general
| Meme: | Skt |3 = configuration information about the module
Bresaiitan | (name, comm format, and so

on) and click Finish.

Comm Format
Fievision: Electronic Keying: | Compatible Keying - CUStomlze the SDBCIfy the general
configuration information about the module
(name, comm format, and so
n). Then the tabs to st
¥ DpenModic Propetics 2 Sl e ‘?h r)ougﬁ Sl;J t?:equeenatiscrgesns P

The Comm Format selection that you make when you add a communication
module and its I/O modules is based on whether you want rack-optimized or
direct connections to each distributed I/O module. In general:

If the distributed 1/0 is Select this format for the remote  Select this format for the distributed
adapter 1/0 module

Digital Rack Optimization Rack Optimization

Analog None An appropriate direct-connection format.

Download the Program to Followuthis procedure to download the program you saved to the ControlLogix
the Controller controller.

1. From the main menu, choose Communication>Who-Active.
2. Select the processor slot in the chassis.

3. From the Who-Active dialog, choose Set Project Path.
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¥ Autobrowse

[= B, workstation, USMAYSAMILLS0Z Go Online

# &5 Linx Gateways, Ethernet

= &5 AB_ETH-L, Ethernet Upload,
= 10.86,92,257, 1794-AENT FLEX /O Ethermet Adapter, 1794-AENT
@i fl 10.89.92,238, 1756-EWEBJA, 1756-EWEB/A Download
= £ AB_ETH-Z-miller, Ethernet
i 10.88.92.237, 1794-AENT FLEX 1/ Ethernet Adapter, 1704-ag7 _Jpdste Fimaare
10.55.52.94, 1756-EWEBA, 1756-EWEB(A T
=83 Backplane, 1756-A10/A g

& f] 00, 1756-CBJD, 1756-CNBJD 5.045 Build 010 Help
w1 f] 01, 1756-ENBT/A, 1756-ENBTjA

=%

05, 1756-DNB/A, 1756-DNE DeviceNlet Scanner
w-f] 06, 1756-DHRIOE, 1756-DHRIOME

# £ AB_ETHIP-1, Ethernet Set Project Path
# £ AB_ETHIP-217564, Ethernet

< )

>

Path AB_ETH 2 miller10,88,92.94\B ackplanstd
Path n Project: <nenes-

4. From the Who Active dialog, choose Download to see the Download
dialog.

'E Download offline project 'project_12_controller' to the contraller.
L

Connected Controller:

Mame: project_11_controller

Type: 1756-LE1/B ControlLogix5561 Contraller
Fath: AB_ETH-Z-miller'10.88.92 94%B ackplanst3
Serial Mumber:  002EBECA

Security: Mo Protection

@ The controller iz in Remate Run mode. The mode will be changed to
Remate Program prior to download.

@ DAMGER: The controller image stored in nonvolatile memory might be
out of date following the download. Failure to update the contents of
nonvolatile memory could rezult in running old logic following a power
up or corupt memory condition.

Download | Cancel | Help |

5. From the Download dialog, choose Download.

RSLogix 5000

1] E Done downloading, Change controller mode back to Remote Run?
L]

es Mo

6. Click OK.

7. Your system is now up and running.
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Access Distributed 1/0 I/0O information is presented as a structure of multiple fields, which depend on

This address variable:

the specific features of the I/O module. The name of the structure is based on the
location of the I/O module in the system. Each I/O tag is automatically created
when you configure the I/O module through the programming software. Each
tag name follows this format:

Location:SlotNumber: Type.MemberName.SubMemberName.Bit where:

Is:

Location Identifies network location
LOCAL = local DIN rail or chassis
ADAPTER_NAME = identifies remote adapter or bridge
SlotNumber Slot number of I/0 module in its chassis
Type Type of data
| = input
0 = output
C = configuration
S = status
MemberName Specific data from the 1/0 module; depends on the type of data the module can store
For example, Data and Fault are possible fields of data for an I/0 module. Data is the common name for
values the are sent to or received from /0 points.
SubMemberName Specific data that is related to a MemberName.
Bit (optional) Specific point on the 1/0 module; depends on the size of the I/0 module (0...31 for a 32-point module)

EXAMPLE

=-£5] I} Configuration

- 1756 Backplane, 1756-410
- ﬂ [1] 1756-EMNET)E project_11_enet_com_jnterface
-5 Ethernet

ﬂ 1756-EMET)E project_11_enet_com_interface
= £ 1794-AENT/E project_11_flex_enet_adapter

—|- & FlexBus
& [0] 1794-IE 1204

- Example 1
&9 [1]1794-0E12/A xampre
&9 [2] 1794-IEGNOE4) A

&9 [3] 1794-IB16D/A

&9 [4] 1794-0B16D/A : Example 2

ﬂﬂ [3] 1756-L61 project_11_contraller
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Example 1

Example 2

Controller Tags - Project_10_controller(controller)

Scope: ﬁﬂ Praject_10_cont - Shaw... STRIMG, ALARM, AXIS_COMSUMED, AxIS_GEMERIC, Ax15_GE
Mame o | Walue € | Force Masi‘l Style ~
b |+ proj_10_aent_module:0:C el T
B prol_10_aent_module:0: (o) e
|+ pro_10_aent_module:0:0 e IEEa
|+ pro 10 aent_module:1:.C Teaald Pt
|+ pro 10_aent_module:1:] fioe foogy
|+ prai_10_zent_module:1:0 el Y,
|+ pro10_zent_module:2.C F I
|+ proj_10_aent_module:2:| T Lyt
|+ proj_10_aent_module:2:0 el T
|| proj_10_aent_module: 3:C (el el
= prol_10_aent_module: 3 Z#0000_0000_0000_. .. Binar
|+ pro10_aent_module:4:.C Teaald Rt
|+ pro 10 aent_module:4:0 2#0000_0000_0000_. .. Binar
|+ prop 10 aent_module:] e s,
||+ pro 10 zent_maodule:0 I I
P bl i B et ils® i |
| =lpro10_aent_module:3:C foadd Ioadl
+|-proj_10_aent_madule:3:C.Config 2#0000_0000_0000_. .. Binar,
- prol_10_aent_module: 3:C.Filter_8 a Decir
prof_10_aent_module: 3:C.Filter_9 a Decir
- proj_10_aent_module:3:C Filer_10 i} Decir
» |— proj_10_aent_module: 31 Z#0000_0000_00o0_. .. Binar,
pro_10_aent_module:3:1.0 i} Decir
prol_10_aent_module:3:1.1 i] Decir
prol_10_aent_module:3:1.2 i] Decir
prol_10_aent_module:3:1.3 1] Decir
prol_10_aent_module: 3:1. 4 1] Decir
prol_10_aent_module:3:1.5 a Decir
prol_10_aent_modulz:3:1.6 a Decir
prol_10_aent_module:3:1. 7 a Decir
pro_10_aent_module:3:1.8 i} Decir
pro_10_aent_module:3:1.9 i} Decir
proj_10_aent_module:3:1.10 i} Decir
prol_10_aent_module:3:1.11 i} Decir

When you choose rack optimization for an I/O module, its tags are created as
aliases for the tags of the adapter. In your logic, you see the tag of the device as
aliases for a tag of the adapter. (The tag name of the adapter is in angle brackets).

tag name of the /0 device

L conveyor:2:1.0

‘ <conveyor:|.Data[2].0>

I E

tag name of the adapter

1 C

Ly

7

Ll

1
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General Information About
IP Addresses

Data types with tag names are produced by the program.

B Data Type: AB:1794_IB16D:1:0

Name: 181784 1B16D:10

Data Type Size: & bytels)

Data Type Size: B bytels]

| Description

|Data Type [ stute
DINT Binary

Cancel Help

The following information outlines steps that you must take if initially
configuring your EtherNet/IP network.

Determining Required Network Parameters

To operate on an EtherNet/IP network, you must define these parameters.

EtherNet/IP Parameter:

Description:

IP address

The IP address uniquely identifies the module. The IP address is in the form Xxx.xxx.Xxx.xxx
where each xxx is a number between 0...255. These are reserved values that you cannot
use:

® 127.0.0.1
¢ 0.0.00
® 255.255.255.255

subnet mask

Subnet addressing is an extension of the IP address scheme that allows a site to use one
network ID for multiple physical networks. Routing outside of the site continues by dividing
the IP address into a net ID and a host ID via the class. Inside a site, the subnet mask is used
to redivide the IP address into a custom network ID portion and host ID portion. This field is
set t0 0.0.0.0 by default.

If you change the subnet mask of an already-configured module, you must cycle power to
the module for the change to take effect.

gateway

A gateway connects individual physical networks into a system of networks. When a node
needs to communicate with a node on another network, a gateway transfers the data
between the two netwarks. This field is set to 0.0.0.0 by default.
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If you use DNS addressing, or reference the module via host name in MSG
instructions, define these parameters:

EtherNet/IP Parameter: Description:

host name A host name is part of a text address that identifies the host for a module. The full text
address of a module is host_name.domain_name.

domain name A domain name is part of a text address that identifies the domain in which the module

resides. The full text address of a module is host_name.domain_name. The domain name
has a 48-character limit.

If you specify a DNS server, you must enter a domain name. Also, if you send email from the
module, some mail relay servers require a domain name be provided during the initial
handshake of the SMTP session.

primary DNS server address

secondary DNS server address

This identifies one or more DNS servers, if used in the network. You must have a DNS server
configured if you specified a domain name or a host name in the module’s configuration. The
DNS server converts the domain name or host name to an IP address that can be used by the
network.

The 1756-ENBT requires a DNS server address.

For more information on DNS addressing, see EtherNet/IP Network Devices User Manual,
publication ENET-UMOQOG.

Assigning Network
Parameters via the
BOOTP/DHCP Utility

96

Check with your Ethernet network administrator to determine if you must
specify all of the above parameters.

To configure these network parameters, the recommended method is to use the
Rockwell Automation BOOTP/DHCP utility. If this utility is not available,
there are other methods that you can use.

By default, the EtherNet/IP module is BOOTP enabled. The BOOTP/DHCP

utility is a standalone program that is in the:

e BOOTP-DHCP Server folder in the Rockwell Software program folder
on the Start menu (the utility is automatically installed when you install
RSLinx® software)

e Tools directory on the RSLogix 5000 installation CD.

IMPORTANT Before you start the BOOTP/DHCP utility, make sure you
have the hardware (MAC) address of the module. The
hardware address is on a sticker that is on the side of the
EtherNet/IP module. The hardware address in a format
similar to: 00-Ob-db-14-55-35.

This utility recognizes BOOTP-enabled devices and provides an interface to
configure a static IP address for each device.
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To use the BOOTP/DHCP utility:
1. Start the BOOTP/DHCP software.

2. Select Tool — Network Settings.

Network Settings rz|
Defaults
SubretMask: | 255 . 255 . 224 . 0
Gateway | 1] o . 0 1]
Prirnary DNS: | 0 0 0 0
Secondary DNS: | 0 0o . 0 0
Domain Mame: |
Cancel |

If appropriate for your network, enter the subnet mask, gateway address,
primary/secondary server addresses, and roman name. Click OK.

In the Request History panel, you see the hardware addresses of modules
issuing BOOTP requests.

3. Double-click the hardware (MAC) address of the module you want to
configure.

The hardware address is on a sticker that is on the side of the EtherNet/IP
module. The hardware address will be in a format similar to:

00-0b-db-14-55-35.

File Tools Help

FRequest History

Clear History #dd to Relation List

[hrminsec) | Type Ethemet Address (MAC] IP Address Hostname
85508 BOOTP  0O0:00:BC:21:A0EE
85502 BOOTP  O0:00BC21:ARSE
85455 BOOTP 00 056

BOOTP  00:OC: 56

Rlelafion List
o [ et | | |

Ethernet Address [MAT) [ Tupe [ 1PAddress [ Hostname | Description

Status Entiies
Unable to service BOOTP request from 00000B C:21:40166. 0of 256
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The New Entry window appears with the module’s Ethernet Address
(MAC).

Ethernet Address [MALC): |I]I]:I]I]:BC:21 (ARG
IPaddess: | 130 . 151 . 217 . 3

Hostrame: |

Drescription: |

(] 8 | Cancel |

4. Enter the IP address or the host name. You can also enter a description of

the module. Click OK

5. To permanently assign this configuration to the module, highlight the
module and click the Disable BOOTP/DHCP button.

When power is recycled, the module uses the configuration that you

assigned and not issue a BOOTP request.
If you do not select the Disable BOOTP/DHCP button, on a power cycle,

the host controller clears the current IP configuration and will again begin

sending BOOTP requests.
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Using Other Methods to Other methods to assign network parameters include:
Assign Network
Parameters

If you are working in these conditions  Use this method for assigning network See publication
parameters

e 3 BOOTP server is not available RSLinx software ENET-UMO0O06

¢ the EtherNet/IP module is connected to
another NetLinx network

e the RSLogix 5000 project is online with  RSLogix 5000 software
the controller that communicates to or
through the EtherNet/IP module

e DHCP is enabled (not BOOTP) for the DHCP software
EtherNet/IP module

Other considerations that might affect your choice of method include:

e whether the network is isolated from or integrated into the
plant/enterprise network

o size of the network

For large networks, even isolated networks, it might be more convenient
and safer to use a BOOTP/DHCP server rather than RSLogix 5000 or
RSLinx software. It might also offer fewer opportunities for assigning
duplicate IP addresses.

e company policies and procedures dealing with plant floor network
installation and maintenance

e level of involvement by IT personnel in plant floor network installation
and maintenance

e type of training offered to control engineers and maintenance personnel

If you use the Rockwell Automation BOOTP or DHCP server in an uplinked
subnet where an enterprise DHCP server exists, a module may get an address
from the enterprise server before the Rockwell Automation utility even sees the
module. You might have to disconnect from the uplink to set the address and
have the module remember its static address before reconnecting to the uplink.
This is not a problem if you have node names that are configured in the module

and leave DHCP enabled.
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Using RSLinx software to set the IP Address

To use RSLinx to configure the EtherNet/IP module:
1. Make sure that the module is installed and powered up.

2. Start RSLinx. The RSWho window opens. Navigate in RSWho to the
Ethernet network.

3. Right-click on the EtherNet/IP module (not the controller, if there is one)
and select Module Configuration.

EARSWho - 1

¥ futabrowse Mot Browsing

10,58.92,100, 1756-ENBT/A, 1756-ENET/A LTINS Aon It
10,68.92,101, 1756-ENBT/A, 1756-ENBT/A - —= =
€ 10,65.92,102, 1788 Ethernst to Deviceet Lkl ool Pont Configuration

10,88.92,103, Panelview Plus 1000, Panelview-
10,88.92,106, 1756-EWEBJA, 1756-EWEB/A
10.88.92,108, 1756-EWEBSA, 1756-EWEB/A
=]
W

10.55.52,109, 1765-ENBT/A, 1765-ENET/A [~ Obtain IP Address from Bootp Server
10.88.92.112, 1756-ENBT/A, 1756-ENET/A
10,88.92,235, 1756-EWEBJA, 1756-EWEB/A IF Addiess 10 2 92 92
10.88.92.236, 1756-EWEBJA, 1756-EWEB/A
10.88.92,237, 1794-AENT FLEX 1/ Ethernet A Subnet Mask, 2% . 2% ;0
10.88.92.238, 1756-EWEB(A, 1756-EWEB/A
10.88.92.93, 1756-ENBT/A, 1756-ENBT/A GatewayAddress: | 10 88 @2 1
10.88.92.94, 1756-EWEB]A, L756-EWEB[A
10.88.92.95, 1763-L32E Ethernet Port, 1769-L:
10.88.92.95, 1734-AENT PointIO Etherhlet/IP A
10.88.92.39, 1756-ENET/A, 1756-ENET/A
- 10.68.95.3, 1757-FFLD Foundation Fieldbus Lin
& AB_ETHIP-217564, Ethernet Domain Name:

Primary Mame NP
Server

Secondany
Name Server U0

T e

[ um 04/28/06 |01:37PM 2

For Help, press F1

4. Select the Port Configuration tab, choose Status Network Configuration
type, and enter the IP address and the other network parameters, if needed.

5. Also, select the Static radio button to permanently assign this
configuration to the port. If you select Dynamic, on a power cycle, the
controller clears the current IP configuration and will again begin sending
BOOTP requests.

[ IUES.YZ LUL LSbrENB K, L/OBENGTH

[+ 6 10.83,92,102, 1765 Ethernet to DeviceMet Linkil  gaparal PurlEunhguratluml

E 10.88,92,103, Panelview Plus 1000, Panelview-}

K 10.85,52,106, 1756-EWEB(A, 1756-EWEB(A

- 10.85.52,108, 1756-EWEBFA, 1756-EWEE(A

£ 10.88.92.109, 1765-ENBT/A, 1765-ENBT/A I Obtain P Address from Bootp Server

X 10,85.92,112, 1756-ENBT/A, 1756-ENBT/A

| 10.88.92.235, 1756-EWEB/A, 1756-EWEB(A IP Address: 0.8 . 2. W

i 10.85.52,236, 1756-EWEB(A, 1756-EWEB(A

-5l 10.88.92.237, 1794-8ENT FLEX 1}O Ethernet A Subnet Mask 25 .2 . 2.0

i ] 10.98.92.238, 1756-EWEB}A, 1756-EWEE(A

@] 10.88.92,93, 1756-ENBT/A, 1756-ENBT/A GalewapAddess: | 10 88 - 32 . 1

- f 10.88.92.94, 1756-EWEB]8, 1756-EWER]A

[ 10,85.92,95, 1763-L32E Ethernet Port, 1769-L Emﬁ“am 0.0 .0 .0

[ 10.85.92.96, 1734-AENT Painklo Etherhlet/IP 4

E %ID.EEBZBB, 1756-ENBT/A, 1756-ENBT/A Ty 0.0 .0 .0
Wame Server:

- 10,88.95.3, 1757-FFLD Foundation Figldbus Lin

[]---§-,5 AB_ETHIP-217564, Ethernet Domain Name:

oK I Caneel | Apply | Help |
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Using RSLogix 5000 software to set the IP Address

To use RSLogix 5000 software to configure the EtherNet/IP module:
1. Make sure the module in installed and powered up.

2. Connect to the controller via a serial, or other network, connection.

3. Start RSLogix 5000 software. In the Controller Organizer, select
properties for the EtherNet/IP module.

I RSLogix 5000 - project_11_controller [1756-L61]

Fie Edit Yiew Search Logic Communicabions Tools Window Help

Bled & 4lnle oo =] &lBelBel = [2]m] 2]
Rem Run B ™ Run Mode Ptty [AB_ETH-2miler1 0.68.52 94\B ackplane3 =1 &
B ».| T Cortiolr 0K Lﬁ"

o Eats e Kl [ ||| o] Bl
L | R s 7S x

) AB:1734_AEN_B9L0T:010 ~

General | Connection | RSNetw/ors | Moduls Info  Port Canfiguration IFDH Diagnostics | Backplans | F
IP Addess Domain Nams 1
1P Addess: 0.8 .92 .9 DomsinWame: |
[Must Match IP Address on General Tab) PBrimary DNS

Server Addiess:
Seconday DN

Subrnet Mask 25 255 252 0 o=l 0 0 0 . 0

Gateway Address: | 10 - 88 . 92 . 1

ABHRTECO
ABHIRTETO I~ Enable Bootp. Rihesh Set
(3 Trends

=31 [jo Corfiguration
=8 1756 Backplane, 1756-A10
= B (1] 1756-ENET/B project _L1_enet_com interface

Status: Runing [ Cancel | | hee |

= & FlexBus
B [0] 1794 E12]A
& [1]1794-0E12/A
O [2] 1794-IE8X0E4 A

@ [3] 1794161604
D [4]1794-0B160/A ;
ff0 [3] 1756-L61 praject_1 1 _controller =

Cancel | Help

o

create Qutput Latch instruction

=

4. Select the Port Configuration tab and specify the IP address and the other
network parameters, if needed. Click Apply and then click OK.

Module Propert ocal:1 (1756-ENET/B 2.1)

General] Connection] HSNetWorH] Module Info | Port Configuration PortDiagnostics] Backplane]

IP Address Damain Mame
IF Address: 10 .8 .32 .33 Diomain M ame:
[Must Match P &ddress on General Tab) Prirmary DNS

Server Address:
Seconday DMS
Subret Mask: 285..:285..252.. D v Py s 05 08w 00w 0

Gateway Address: 10 .88 .32 1

[ Enable Bootp Refresh | Set |

Statuz: Running 0K | Cancel | | Help
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Duplicate IP Address
Detection

102

This sets the IP address in the hardware. This IP address should be the
same IP address that you assigned under the General tab.

On this screen, you can also specify port speed (10 Mbps or 100 Mbps)
and duplex mode (autonegotiate, half-duplex, or full-duplex). All modules
on the same subnet must be configured for the same port speed and duplex
mode.

Using DHCP software to set the IP Address

DHCP (Dynamic Host Configuration Protocol) software automatically assigns
IP addresses to client stations logging onto a TCP/IP network. DHCP is based
on BOOTP and maintains some backward compatibility. The main difference is
that BOOTP allows for manual configuration (static), while DHCP allows for
both static and dynamic allocation of network addresses and configurations to
newly attached modules.

Be cautious when using DHCP software to configure your module. A BOOTP
client, such as the EtherNet/IP modules, can boot from a DHCP server only if
the DHCP server is written to also handle BOOTP queries. This is specific to
the DHCP software package you use. Check with your system administrator to
see if your DHCP package supports BOOTP commands and manual IP
allocation.

ATTENTION: The EtherNet/IP module must be assigned a fixed network
A address. The IP address of this module must not be dynamically provided.

Failure to observe this precaution may result in unintended machine motion
or loss of process control.

These EtherNet/IP modules (and their future revisions) support duplicate IP
address detection:

e 1756-ENBT, firmware revision 3.2 and greater
o 1788-ENBT, firmware revision 2.1 and greater

e 1756-EWEB, firmware revision 2.2 and greater (For more information
about this module, see the EtherNet/IP Web Server Module User Manual,
publication ENET-UMS527.)

When you change the IP address or connect one of these modules to an
EtherNet/IP network, the module checks to make sure that the IP address that is
assigned to this module is not the same as that for any other device already on the
network. If the module determines that there is a conflict (some other device on
the network already has the IP address), the EtherNet/IP port of the module goes
into conflict mode, where the module’s:
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¢ OK indicator blinks red.
o network (NET) indicator is solid red.

o front display indicates the conflict (1756-ENBT only).
The display scrolls: "OK <IP_address_of_this_module> Duplicate IP
<Mac_address_of duplicate_node_detected>"

For example: OK 10.88.60.196 Duplicate IP - 00:00:BC:02:34:B4

To correct this conflict, use the instructions in this chapter to change the IP
address of the module. Then cycle power to the module or reset the module (such
as disconnecting the EtherNet/IP cable and reconnecting the cable).

There is also the possibility that two modules can detect a conflict
simultaneously. If this occurs, remove the module that has the incorrect IP
address or correct its conflict. To get the second module out of conflict mode,
cycle power to the module or disconnect its EtherNet/IP cable and reconnect the

cable.

Duplicate detection scenarios

o The behavior of devices that are in conflict over an IP address varies
depending on whether connections have been established to either of the
modules and whether both modules support duplicate IP address
detection:

e If both modules support duplicate IP address detection, the module that
powers up first and uses the IP address, keeps the IP address. The other
module will detect a conflict, give up the IP address, and enter conflict
mode.

e If both modules support duplicate IP address detection and both modules
power up at roughly the same time, both modules give up the IP address
and enter conflict mode.

e If one module supports duplicate IP address detection and a second
module does not, the second module generally keeps it IP address,
regardless of which module obtains the IP address first. The module that
supports duplicate IP address detection will detect the conflict and give up
the IP address.
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IP Address Swappmg These EtherNet/IP modules (and their future revisions) support IP address

swapping in ControlLogix redundancy systems:

e 1756-ENBT, firmware revision 3.1 and greater
e 1756-EWEB, firmware revision 2.2 and greater

During a switchover in ControlLogix redundancy systems, these modules swap
their IP addresses with their partner modules in the other redundant chassis.

For more information about IP address swapping, see the ControlLogix
Redundancy System User Manual, publication 1756-UM523.
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Appendix A

Introduction

About the Indicators

Interpret the Indicators

This chapter provides the following:

For Information About See Page
About the Indicators 105
1794-1B16D Diagnostic Functional Details 106
1794-0B16D Diagnostic Functional Details 109

The diagnostic modules have indicators that let you check the module health and
operational status. The following status can be checked with the indicators.

e Channel I/0O Status - This indicator displays the ON/OFF state of the

input channel, and channel wiring fault conditions:
— Offindicates that the channel is off with no faults.
- Yellow indicates that the channel is on with no faults.
- Red indicates either a channel open or short condition.

e Module Fault Status- This indictor turns red for any individual
input/output channel open, short, or module reverse power conditions.

With no fault, the module fault status indicator turns off.

d Ve =974
Allen-Bradley 17944@
A, 2 VOC SINK INPUT WITH DIAGNOSTIC ——
©2

Allen-Bradley

g 1794-0B16D
e 24 VDC SOURCE OUTPUT WITH DIAGNOSTIC ™

©z

FLT

0 1 2 13 4 5 6 7 8 9 0w o2 13 14 15 *®

Where:

1 = Channel bicolor Status indicator

2 = Insertable label for writing individual input/output designations
3 = Module bicolor Fault Indicator
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1794-1B16D Diagnostic Th;:1 1794-1B16D (iiniut module I:irovides 16f points of 24hV DC sinkixﬁ1 input

- - with open wire and short circuit diagnostic features. Each input signal has an
Functional Details associated sensor power connection. The module monitors current and voltage at
each input channel sensor power terminal.

Two module indicators and four diagnostic bits report fault conditions:
o the module Fault indicator and the individual faulted channel indicator
also turn red under open and short conditions.
e the module Fault indicator turns red for reverse user power conditions.
o the open bit is set for open sensor and wiring conditions.
e the short bit is set for shorted sensor and wiring conditions.
o the reverse power bit is set for reverse polarity user power conditions.

e the module fault bit is set for any open, short, or reverse power conditions
detected.

Diagnostic Capabilities

The module’s diagnostic capability depends on the connected sensor type.
For 2-wire sensors and contact input devices (for example, switches):

e an open fault will be detected when an open occurs on either the
sensor-power wire, the input signal wire, or the input sensor field device.

e ashorted circuit from a sensor-power wire to common faule (-V) is
detected as a short fault (no voltage at the sensor-power port).

e ashorted circuit from the sensor-power wire to the input-signal wire
cannot be detected. It appears as an on/active input device.

e ashorted circuit from the input-signal wire to common (-V), with the
input sensor field device in the off-state (field device contacts open),
cannot be detected. It appears as an off/inactive input sensor device.

o ashorted circuit from the input-signal wire to common (-V), with the
input sensor field device in the on-state (field device contacts closed), is
detected as a short fault if the sensor field device can pass the sensor power
short circuit current.

e ashorted 2-wire input sensor field device (contact field device) cannot be
detected. It appears as an on/active input field device.

e ashorted circuit from a sensor-power wire, an input sensor wire, or the
input-sensor field device to the DIN rail or chassis ground cannot be
detected.

A dummy resistor must be placed across the contacts of contact input devices (for
example, switches). Use 20 kQ resistors.

Fault Device State Fault Indicators Error Bit Conditions
Status

Field Device Input Status Module Fault Channel
Fault
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Open OFF or ON OFF Red Red Open wire No current in Sensor Power terminal-
and Module Missing sensor, cut Sensor Power or Input Signal wire

Short OFF OFF Red Red Short and Module Shorted Sensor Power/ Common

OFF ON OFF Yellow None Shorted Sensor Power/ Input Signal

OFF OFF OFF OFF None Shorted Input Signal/ Common

ON OFF Red Red Short and Module Shorted Input Signal/ Common'
Reverse OFF or ON OFF Red OFF Reverse and User power supply wiring is reversed
User Module
Power

! If sensor can pass Sensor Power short circuit current

For 3-wire sensors:

e an open fault will be detected when an open occurs on either the

sensor-power wire, the sensor (-V) wire, or the high-current portion of the
input sensor field device.

an open on the input-signal wire or low-current portion of the input sensor
field device will not be detected, and will be seen as an off/inactive input
sensor field device.

a shorted circuit from the sensor-power wire to sensor common (-V) is
detected as short fault (no voltage at the sensor-power port).

a shorted circuit from the sensor-power wire to the input-signal wire
cannot be detected. It will appear as an on/active input device.

a shorted circuit from the input-signal wire to sensor common (-V), with
the input sensor field device in the off-state, cannot be detected. It will
appear as an off/inactive input sensor device.

a shorted circuit from the input-signal wire to sensor common (-V), with
the input sensor field device in the on-state, is detected as a short fault if
the sensor field device can pass the sensor power short circuit current.

e ashorted 3-wire input sensor device may or may not be detected,

depending on which portion of the input sensor device is shorted.

e ashorted circuit to the DIN rail or chassis ground cannot be detected.

Fault Device/Input State Indicators Error Bit Conditions
Field Input Module | Chamel | s
Device Status Fault Fault
Open OFF OFF Red Red Open wire No current in Sensor Power terminal-
and Missing sensor, cut Sensor Power or
Module Common wire
OFF or ON OFF OFF OFF None Cut Input Signal wire
Short OFF OFF Red Red Short and Module Shorted Sensor Power/ Common
OFF ON OFF Yellow None Shorted Sensor Power/ Input Signal
OFF OFF OFF OFF None Shorted Input Signal/ Common
ON OFF Red Red Short and Module Shorted Input Signal/ Common'
Reverse User Power OFF or ON OFF Red OFF Reverse and Module User power supply wiring is reversed

1 If sensor can pass Sensor Power short circuit current
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Diagnostic Functions for the 1794-1B16D

Each unused sensor port requires a dummy resistor to mask the channel
diagnostic function.

Diagnostic Functions for the 1794-IB16D

Ext. Wiring Input Channel LED | Open Wire Short Rev. Module Error
Power Status Status Error Bit | Error Bit | Error Bit Bit/LED
OFF Open Off Off 0 0 0 0/QFF
On Off 0 0 0 0/0FF
Short off Off 0 0 0 0/0FF
On Off 0 0 0 0/0FF
Normal off Off 0 0 0 0/0FF
On Off 0 0 0 0/0FF
ON Open off RED 1 0 0 1/RED
On RED/YEL 1 0 0 1/RED
Short Off RED 0 1 0 1/RED
On RED/YEL 0 1 0 1/RED
Normal off Off 0 0 0 0/0FF
On YEL 0 0 0 0/0FF
REV Open Off Off 0 0 1 1/RED
On Off 0 0 1 1/RED
Short Off Off 0 0 1 1/RED
On Off 0 0 1 1/RED
Normal Off Off 0 0 1 1/RED
On Off 0 0 1 1/RED

The module monitors each sensor-power port for current and voltage. It turns on the channel red LED and sets (1) the error bit when
1) the module detects a short circuit (no voltage at the sensor-port), and 2) the module detects an open wire (no current at the
Sensor-port).
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1794-0B16D Diagnostic

Functional Details

Two module indicators and four diagnostic bits report fault conditions:

the module fault indicator illuminates red and the individual faulted
channel indicator also illuminates red under output ON state open and
output OFF state short conditions.

the module fault indicator illuminates red for reverse user power
conditions.

the open bit is set for open load and wiring conditions in the output OFF
state.

the short bit is set for shorted load and wiring conditions in the output
ON state.

the reverse power bit is set for reverse polarity user power conditions.

the module fault bit is set for any open, short, or reverse power conditions
detected.

The module’s diagnostic capability depends on whether the output is energized
(ON) or de-energized (OFF).

Fault Device/Output Status Fault Indicators Error Bit Conditions
Status
Field Device Status Output Status | Module Fault Channel v
Fault
Open OFF OFF Red Red Open wire No current in output terminal-
and Module missing dummy resistor or field device,
cut output channel or Common wire
OFF ON OFF Yellow None Can't detect an open in the ON-state
Short OFF ON Red Red Short and Module Short - output to Common
OFF OFF OFF OFF None Can't detect a short in the OFF-state
Reverse OFF OFF or ON Red OFF Reverse and Module User power supply wiring is reversed
User Power
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Diagnostic Functions for the 1794-0B16D

ATTENTION: Each unused output port requires a dummy resistor
(20 k€ +10%, 1/8 W) to mask the channel diagnostic function.

Diagnostic Functions for the 1794-OB16D

Ext. Wiring Output Channel LED | Open Wire Short Rev. Error | Module Error
Power Status Status Error Bit | Error Bit Bit Bit/LED
OFF Open Off Off 0 0 0 0/0FF
On Off 0 0 0 0/0FF
Short Off Off 0 0 0 0/0FF
On Off 0 0 0 0/0FF
Normal Off Off 0 0 0 0/0FF
On Off 0 0 0 0/0FF
ON Open Off RED 1 0 0 1/RED
On YEL 0 0 0 0/0FF
Short Off 0Off 0 0 0 0/QFF
On RED 0 1 0 1/RED
Normal Off Off 0 0 0 0/QFF
On YEL 0 0 0 0/QFF
REV Open Off Off 0 0 1 1/RED
On Off 0 0 1 1/RED
Short Off Off 0 0 1 1/RED
On Off 0 0 1 1/RED
Normal Off 0Off 0 0 1 1/RED
On Off 0 0 1 1/RED

The module monitors each output channel. It turns on the channel red indicator and sets (1) the error bit when 1) the module detects a
short circuit (the output signal is active at a channel and the corresponding output voltage is low), and 2) the module detects an open wire
(the output signal is inactive at a channel and the corresponding output voltage is high).
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Simplified Schematics of FLEX I/0 Digital
Modules

Find Your Module

Voltage Input/ See

category: Catalog number: output: 1/0 points: | Module description: page:

AC modules

120V AC 1794-1A8 Input 8 120V AC 8 input module 112
1794-1A8I 120V AC 8 isolated input module 112
1794-1A16 16 120V AC 16 input module 13
1794-0A8 Output 8 120V AC 8 output module 113
1794-0A8I 120V AC 8 isolated output module 114
1794-0A16 16 120V AC 16 output module 114

220V AC 1794-1M8 Input 8 220V AC 8 input module 115
1794-0M8 Output 220V AC 8 output module 115

DC modules

24V DC 1794-1B8 Input 8 24V DC 8 sink input module 116
1794-1B16 Input 16 24V DC 16 sink input module 116
1794-1B16D Input 16 24V DC 16 sink diagnostic input module 117
1794-1B32 Input 32 24V DC 32 sink input module 118
1794-1V16 Input 16 24V DC 16 source input module 121
1794-1B10X0B6 Input/output | 10in/6out | 24V DC 10 input/6 2 A output combo module 119

1794-1B16X0B16P Input/output | 16in/16 out | 24V DC combo module, 16 sink inputs, 16 source | 120
outputs, protected

1794-0B8 Output 8 24V DC 8 source output module 121
1794-0B8EP 24V DC electronically fused 8 2 A output module | 122
1794-0B16 16 24V DC 16 source output module 122
1794-0B16D 24V DC 16 source diagnostic output module 123
1794-0B16P 24V DC 16 protected source output module 123
1794-0B32P 32 24V DC 32 protected source output module 124
1794-0V16 16 24V DC 16 sink output module 125
1794-0V16P 24V DC 16 protected sink output module 125
48V DC 1794-1C16 Input 48V DC 16 sink input module 126
1794-0C16 Output 48V DC 16 source output module 126
24V DC 1794-0W8 Output 8 24V DC 8 relay output module 126
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1794-1A8 120V AC 8 Input Module

(Typical Simplified Schematic for Input 0 1 C34 L1
‘ and a 1794-TB2, 1794-TB3, 1794-TB3S, or (1794-TBN) Terminal Base <
} | A1(C)
| g | Input
} Flexbus Input Opto . L Dev‘u:e
| |Interface ~ | Filter [T |lIsolation f b L I T A0 (B0)
| |
| y $ . | @ 85...132V AC
| |
| |
| . i | B-16
| S
e B Common L2 20231

1794-1A81 120V AC 8 Input Module
| Typical Simplified Schematic forlnputo 7‘
‘ and a 1794-TB3, 1794-TB3S, 1794-TB2, or (1794-TBN) Terminal Base ‘
| |
\ |
\ \
\ \

A-0 L1
‘ Flexbus Input Opto Input
| Interface ™ | Filter [~ isolation L I B0y | Device
| |
- 85...132V AC

| g $ | S
| \
| . | | A
s e ¢ Commonl2 -

Note: To maintain isolation, separate AC sources must be used

wi

th each channel. Auxiliary terminal strips are required for all

terminal base units.

112
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1794-1A16 120V AC 16 Input Module

| Typical Simplified Schematic for Inputo P L1

‘ and a 1794-TB3 or 1794-TB3S Terminal Base
|

\

\

\

| |Flexbus Input Opto A0 Input

| |Interface Filter Isolation ) N ‘ 1 t‘ Device

\ \

} 5 $ } (™) 85..132V AC
l . | l

\

‘ B-16
\J

L B Common L2 10945
PO 1
| Typical Simplified Schematic for Input 0 ‘
| and a 1794-TBN Terminal Base ‘
\ \
\ \
} \

\

Flexbus Input Opto B-0 L1

| ® Input
‘ Interface|~ | Filter |~ |Isolation f b L I | Device
\ \
| ’, m | ~-) 85...132V AC
: ¥ ] o

\
\ L | B-16
‘L 7777777777777777777777777777777 jj Common L2 20231

Note: Auxiliary terminal strips are required when using the
1794-TBN with the 1794-I1A16 module.

1794-0A8 120V AC 8 Output Module

| Typical Simplified Schematic for Outputo 1

| and a 1794-TB2, 1794-TB3, 1794-TB3S, or
| (1794-TBN, 1794-TBNF) Terminal Base
Flexbus Opto

L1

|

|

\

|

| Interface| "\ < Isolation T @

| > | [Output 85...132V AC
| | Device

| A

| (c-1)

‘ *Fuse on 1794-TBNF only ~

.- _1 B-16 Common L2 20106
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1794-0A81 120V AC 8 Output Module

| Typical Simplified Schematic for Outputo L1
| and a 1794-TB2, 1794-TB3, 1794-TB3S, or
| (1794-TBN, 1794-TBNF) Terminal Base
|
\
| 85...132VAC
} Flexbus Opto QOutput
| Interface g Isolation_ ] Device | 12
| ol
\
\
\
\
. 40944C
Npte: To maintain isolati_on, separ_ate AC_sources mu_st be used * use on 1794-TBNF only
with each channel. Auxiliary terminal strips are required for all
terminal base units.
1794-0A16 120V AC 16 Output Module

M T e T e e s — — — — — — — — —————————— T

Typical Simplified Schematic for Output 0 %8'34 L1

and a 1794-TB2, 1794-TB3, or 1794-TB3S Terminal VY
‘ Base ‘
| |
| | &
‘ \ 85...132V AC
| N
| Flexbus ' Opto L Output
‘ Interface }’ |solation Device
|
‘ B-17
| i
} l B-16
e L2 409448
M e T e T A e T T T T T T T T T T T T T T T T T T 7
‘ Typical Simplified Schematic for Output 0 1.C-34 L1
‘ and a 1794-TBN Terminal Base Y

|

| |
| \
| - ‘BO 85...132VAC
} Flexbus A — — Opto o Output 12
| Interface Isolation | Device
| ol |
| |
| |
| Note: Auxiliary terminal strips are required when using the |
| 1794°TBN with the 1794-OA16 module. ‘
- | 409447
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Simplified Schematics of FLEX I/0 Digital Modules ~ Appendix B

1794-IM 8 220V AC 8 Input Module

 Typical Simplified Schematic forlnputo 1C-34 L
‘ and a 1794-TBN Terminal Base ‘
| C-1

\

\

\

| |Flexbus Input Opto B-0 | Input

| |Interface Filter Isolation f b L I ? Device

\ \

} Y $ } 6 170...264V AC
l . | l

|

‘ B-16
9
S _ I‘Z 41697
1794-0M8 220V AC 8 Output Module
M . e te At ot i, T
‘ Typical Simplified Schematic for Output 0 AC-SA L1
‘ and 1794-TBN or 1794-TBNF Terminal Base
|
&
170...264V AC
Flexbus Opto B Output
Interface ' solation Device

|
|
|
|
|
1 ’’
|
|
|
|

B-16

S S L2 41701

* Fuse on 1794-TBNF only
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Appendix B Simplified Schematics of FLEX I/0 Digital Modules

1794-1B8 24V DC 8 Input Module

Typical Simplified Schematic for Input 0

Input
Device

Flexbus
Interface

40107

1794-1B16 24V DC 16 Input Module

Typical Simplified Schematic for Input 0
and a 1794-TB3 or 1794-TB3S Terminal Base

AA Isolation

Input

Device

Flexbus
Interface

40107
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Simplified Schematics of FLEX I/0 Digital Modules ~ Appendix B

1794-1B16D 24V DC 16 Diagnostic Input Module

Typical Simplified Schematic for Input 0
and a 1794-TB32 or 1794-TB32S Terminal Base
-~ TS TTTTTTTTETEEETTITITIETIEETEIEIEEIEEETT K
C—36,|.\‘ m Reverse |
O everse

20V dc X User Power Voltage %§< :
C-43 it Monitor Shorted I
: PTC :\r}putt I %K 5 |
! onitor Short g :
! <" E 1
! 2 1

1 Fault Indicator 2
0 1
B-17! Sensor Power Open pen é |
—————O0—————— Wire ﬂ/ |
1 Monitor N 1
Input Device * ! I
1 Input — Input |
[ 5 AAA 1
A_O\:’/ %Q( 1
I_____Iﬂpu_tgirc_uit_ln_di@tgr_____________________________:

* Use a 20 K dummy resistor on unused input channels and on inputs that have
hard-contact input devices. The dummy resistors can be placed between sensor
power and the input channel, or between sensor power and common.
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Appendix B Simplified Schematics of FLEX /0 Digital Modules

1794-1B32 24V DC 32 Input Module

Typical Simplified Schematic for Input 0 and Input 16
and a 1794-TB32 or 1794-TB32S Terminal Base
‘F ************************* Opo j‘
AA Isolation

A-0 |
— - |
Input ‘ ‘

Device Flexbus
\ | C-37 e Interface }
& 035 3 |
V1|28V \ \
I NN \
COM 1 \‘J C-36 ‘
| i \
| - \
[ [
; Opto ;
1817 AA Isolation |
| ‘ T |

nput

Device } 05 IFItexFus }

\ nterface
407 |
oy 2 |
V2 24V | ‘
- A~ |
COM 2 j’ C-44 [
| L \
| = |
N

0107
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Simplified Schematics of FLEX I/0 Digital Modules ~ Appendix B
1794-1B10X0B6 24V DC 8 10 Input/6 2 A Output Module
Typical Simplified Schematic for Input 0
and a 1794-TB3 or 1794-TB3S Terminal Base
re Ve e 1
J\A-O A A Optolsolation }
b \
Input ‘ ‘
Device | | 035 | Flexbus \
\—Oj N Interface [
L Y < |
| ﬁ |
N \
TB-16 < |
\ i \
| - \
Lo 4
40123
Typical Simplified Schematic for Qutput 0
and a 1794-TB3 or 1794-TB3S Terminal Base
r———~ - T T T T 1.C-34
| +24V i
\ v \ +
| cc ’—w« \
\ Opto - | 24V
| Isolation FF} |
| K ¥ — \
| \
|| Flexbus . /\A‘m‘
out
} Interface b AL } Output
| —AAN— | Device
\ \
| COM | B2
| e
Lo b
40124
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Appendix B Simplified Schematics of FLEX I/0 Digital Modules

1794-1B16X0B16P 24V DC 16 Input/16 Output Module

Typical Simplified Schematic for Input 0 and Output 16
and a 1794-TB32 or 1794-TB32S Terminal Base

‘F 7777777777777777777777777 Opto ~— 7
AA Isolation |
1 AQ \
[
Input T |
Device s Flexbus |
-37 e Interface \
\—Qj \
1
S 035 s |
i [ 5% |
0 < |
[ COM1 |
\ 1 |
\ N \
|
|
\
|
} 043
| 24V
\ | :
\ } 28V | 2
Y R \ -
| Current Limit Circuit ! |
} Thermal Protection ! |
| Output FET ! ‘
A S | rL B-17
|
\ ASIC T Output
| —— 4 | [Device
: e
COM 2 -46
1 N C-44
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Simplified Schematics of FLEX I/0 Digital Modules ~ Appendix B

1794-1V16 24V DC 16 Source Input Module

Typical Simplified Schematic for Input 0
and a 1794-TB2, 1794-TB3, or 1794-TB3S Terminal Base
S S S = == ==
| ! AA |
rl C-34 I Optc I
v | | _ | Flexbus I
= (|\B-18 Common diode | oy \ 290 Interface |
<] for all channels | ny A
npu “B-17 |
| IEve |
AT : ) — I
! Bo so oo so s oa se e se e se se s us we e we se ge it s wEwm—eme— B

1794-0B8 24V DC 8 Output Module

Typical Simplified Schematic for Output 0
and a 1794-TB2, 1794-TB3, or 1794-TB3S Terminal Base
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 e e T T T 1 .C-34
} 7T
\ Vee ] \ *
‘ Opto L | 24V
| Isolation w} \
| ¥ — \
} Flexbus | A-0
Interface N
} b RN out } Output
| —\ NN ‘ Devi‘ce
|
| COM al
\ g
L 7 B-16
40117
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Appendix B

Simplified Schematics of FLEX I/0 Digital Modules

1794-0B8EP 24V DC Electronically Protected 8 Output Module

Typical Simplified Schematic for Output 0
and a 1794-TB2, 1794-TB3, 1794-TB3S, or (1794-TBN) Terminal Base

Fr— — — — — — — — — — — — T T —— — C-34
} VTN |
‘ Vee Protected | r
| OptO 0 otecte | 24N
Isolation utpu
} ‘7} Device } _
} Flexbus | AQ (B-0)
L
} Interface Q A | Output
‘ ammAVAVA Y ‘ Devi‘ce
\
| COM | B-17 (C-1)
407
L 777777777777777777777777777777777777777 1 B-16

40117

1794-0B16 24V DC 16 Output Module

Typical Simplified Schematic for Output 0
and a 1794-TB2, 1794-TB3, or 1794-TB3S Terminal Base
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 e e T T T T T T . C-34
| 7V
\ Vee el \ *
| Opto |

. — 24V
| Isolation > & |
| K¥ — \
} Flexbus ‘ A

Interface N
} * T Output
‘ — N\ Device
|
\ COM | B17
\ —O5
L 7 B-16
40117
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Simplified Schematics of FLEX I/0 Digital Modules ~ Appendix B

1794-0B16D 24V DC 16 Diagnostic Output Module

Typical Simplified Schematic for Input 0
and a 1794-TB2, 1794-TB3, 1794-TB3S, or 1794-TB3S Terminal Base
B 17| _________________________ !
/oY Reverse
_ ): Voltage ﬂ/ |
B-16T \ ¢ Monitor N |
24V Power | User Power
e el [
‘ AN
t ooy : ‘ %
— } —¢— %
! ! E: Current Limiting | OUTpL‘Jt Indicator ) Q !
| ! — Thermal Prot. | kel |
| S S i A g,
Open Wire 2
| <) Detect Open Wire P *ﬂ/ ._.Ef |
Qutput | Current Monitor o~ |
Device” | “ |
+V
| Fault Indicator |
Shorted
o o * ( |
O Output Y
AD I Output Monitor R |
I e e e e e e e e e m— m— — — — — — — — — — — — — — —
* Use a 10 KQ dummy resistor on unused output channels.
1794-0B16P 24V DC 16 Output Module
Typical Simplified Schematic for Output 0
and a 1794-TB2, 1794-TB3, or 1794-TB3S Terminal Base
.,y — — — — — — — — — — — — — C-34
| e 24V .
| o ¥ | . |
} jz f } 24V
Y Nl |
| A Current Limit Circuit ' |
} Thermal Protection : }
\ OupuT Lo
\ \« \
| | ASIC | |Output
| A | |Device
| a I
| COM B-17
|
************************************** B-16 #1017
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Appendix B Simplified Schematics of FLEX /0 Digital Modules

1794-0B32P 24V DC 32 Output Module

Typical Simplified Schematic for Output 0 and Output 16
and a 1794-TB32 or 1794-TB32S Terminal Base
T L 635
| o |
\ ‘ !
} } 24V | v1
,,,,,,, \ -
} Current Limit Circuit | |
\ Thermal Protection ! |
Output FET \
| R | A
|
} ASIC T Output
| A | Device
| * o
| COM 1 C-38
\ | C-36
| .
| 24V (JP -
+
| Sl
| | 20V | V2
T v O R [ -
| Current Limit Circuit | }
} Thermal Protection ! \
‘ Output FET | |
D S il \ A B-17 ‘
| | ASIC T Output
} 4 | [Device
- J
| COM 2 T C4
R C-44
41017
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Simplified Schematics of FLEX I/0 Digital Modules ~ Appendix B

1794-0V16 24V DC 16 Sink Output Module

Typical Simplified Schematic for Output 0
and a 1794-TB3 or 1794-TB3S Terminal Base

Ve A 1o
| < 1247 i 35
} —O0— .
\
| | |Output|| 24V
' Asic 3 | | Device
} *hal ]
| — VN H—— AN A0
| \
| |
} K} \
[ \
| \
} COM L B-16
S
S | 401158
1794-0V16P 24V DC 16 Sink Output Module
Typical Simplified Schematic for Output 0
and a 1794-TB3 or 1794-TB3S Terminal Base
r—— """« — &« H+ H : &=~ HQ~“~«H+ /#00 /1= W W W _—_— =— YW W WYV Ve j
\ Vee A ]
‘ Opto # ‘ ég 2:
Isolation -
| R
| Floxt | |Output || 24V
| Inf:rf:ie i | [Dovice
} ﬁ | A0 |
\ I AVAVAV T
| |
| e A ing
| Current Limit Circuit ‘
\ ‘ 1 Thermal Protection! |
| ‘ +— / Output FET L
\ = J &8-16
| L Yy
- - | 40115
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Appendix B Simplified Schematics of FLEX I/0 Digital Modules

1794-1C 48V DC 16 Input Module

Typical Simplified Schematic for Input 0
and a 1794-TB3 or 1794-TB3S Terminal Base
e T T T T T T T T T T T T T T T Ooto .
| Po |
L AD AA Isolation |
\
Input T }
Devi
evice | | 035 |Flexbus ‘
\—OT AANA - nterface |
¥ ] N \
28V | C-34 \ﬁ |
: ~ ® < |
COM T B-16 \
| 1 |
| - \
.- - _
40107

1794-0C 48V DC 16 Output Module

Typical Simplified Schematic for Output 0
and a 1794-TB2, 1794-TB3, or 1794-TB3S Terminal Base

|

|

|

| Opto

| Isolation
} K, ¥
\

\

|

|

|

|

|

C-34

Flexbus
Interface P\
EN
— NN

1794-0W8 Relay Qutput Module

Typical Simplified Schematic for Output 0
and a 1794-TB2, 1794-TB3, 1794-TB3S, or (1794-TBN, 1794-TBNF) Terminal Base

‘F ************************************ 1 C-34

| | 24V 7 |

| Vec % | 20
\ Opto _ A-0(B-0)

| Isolation ———€— Interface ! !

} ¥¥ | Circuitry $ } t’(c))?/\[/jer

| [Flexbus — | -

| |Interface PN |

\ ES \

\ — AV

| AA'1 (C-1)

| COM T B-16
L - 40146
Note: Auxiliary terminal strips are required for all terminal base units except the 1794-TB3 * Fuse on 1794-TBNF only

and 1794-TB3S when load power is 24V DC and channel-to-channel isolation is not needed.
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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.
You can contact Customer Support for initial help in getting your product up and running.

United States or Canada 1.440.646.3434

Qutside United States or Use the Worldwide Locator at http://www.rockwellautomation.com/support/americas/phone_en.html, or contact
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 Automation maintains current product environmental information on its website at http:

Rockwell Otomasyon Ticaret A.S., Kar Plaza Is Merkezi E Blok Kat:6 34752 Igerenkdy, Istanbul, Tel: +90 (216) 5698400

www.rockwellautomation.com

Power, Control and Information Solutions Headquarters

Americas: Rockwell Automation, 1201 South Second Street, Milwaukee, W1 53204-2496 USA, Tel: (1) 414.382.2000, Fax: (1) 414.382.4444
Europe/Middle East/Africa: Rockwell Automation NV, Pegasus Park, De Kleetlaan 12a, 1831 Diegem, Belgium, Tel: (32) 2 663 0600, Fax: (32) 2 663 0640
Asia Pacific: Rockwell Automation, Level 14, Core F, Cyberport 3, 100 Cyberport Road, Hong Kong, Tel: (852) 2887 4788, Fax: (852) 2508 1846
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