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Important User Information

Read this document and the documents listed in the additional resources section about installation, configuration, and
operation of this equipment before you install, configure, operate, or maintain this product. Users are required to
familiarize themselves with installation and wiring instructions in addition to requirements of all applicable codes, laws,
and standards.

Activities including installation, adjustments, putting into service, use, assembly, disassembly, and maintenance are
required to be carried out by suitably trained personnel in accordance with applicable code of practice.

If this equipment is used in a manner not specified by the manufacturer, the protection provided by the equipment may
be impaired.

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 loss.

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

> D>

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

Labels may also be on or inside the equipment to provide specific precautions.

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

ARCFLASH 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).

B> > >
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Preface

Summary of Changes

Additional Resources

This manual describes how to use FLEX 5000™ analog I/O modules in

Logix 5000™ control systems.

Make sure that you are familiar with the following:

e Use of a controller in a Logix 5000 control system

e Uscof an EtherNet/IP™ network, if the analog I/O modules are installed
in a remote location from the controller that is accessible via the

EtherNet/IP network

e Studio 5000 Logix Designer® environment

IMPORTANT  Remember the following when you use FLEX 5000 analog I/0 modules:

+ You cannot use FLEX 5000 I/0 modules with all Logix 5000 controllers.
For example, you can use FLEX 5000 I/0 modules with
CompactLogix™ 5380 and ControlLogix® 5580 controllers but not with
CompactLogix 5370 and ControlLogix 5570 controllers.

For the most current information on the Logix 5000 controllers with
which you can use FLEX 5000 1/0 modules, see the product description

at http://www.ab.com.

« You must use the Logix Designer application, version 31 or later, to
configure the FLEX 5000 analog 1/0 modules.

This manual contains new and updated information as indicated in the

following table.
Topic Page
Updated accuracy drift value 33
Updated notch filter, module RPI, sample rate, and noise rejection values 38,38,39, 53,54, 54

These documents contain additional information concerning related products

from Rockwell Automation®.

Resource

Description

FLEX 5000 EtherNet/IP Adapters with RJ45 Ports
Installation Instructions, publication 5094-IN001

Describes how to install and wire the 5094-AENTR,
5094-AENTRXT, 5094-AEN2TR, and 5094-AEN2TRXT
EtherNet/IP adapters.

FLEX 5000 EtherNet/IP Adapters with SFP Support
Installation Instructions, publication 5094-IN002

Describes how to install and wire the 5094-AENSFPRXT
and 5094-AEN2SFPRXT EtherNet/IP adapters.

FLEX 5000 Digital 16-point Sinking Input Modules
Installation Instructions, publication 5094-IN003

Describes how to install and wire the 5094-1B16 and
5094-1B16XT digital input modules.

FLEX 5000 Digital 16-point Sourcing Output Modules
Installation Instructions, publication 5094-IN004

Describes how to install and wire the 5094-0B16 and
5094-0B16XT digital output modules.

Rockwell Automation Publication 5094-UM002C-EN-P - November 2019


http://literature.rockwellautomation.com/idc/groups/literature/documents/in/5094-in001_-en-p.pdf
http://literature.rockwellautomation.com/idc/groups/literature/documents/in/5094-in002_-en-p.pdf
http://literature.rockwellautomation.com/idc/groups/literature/documents/in/5094-in003_-en-p.pdf
http://literature.rockwellautomation.com/idc/groups/literature/documents/in/5094-in004_-en-p.pdf
http://www.ab.com

Preface

FLEX 5000 Digital 8-point Isolated Relay Output Modules
Installation Instructions, publication 5094-IN005

Describes how to install and wire the 5094-0W8l and
5094-0W8IXT digital output modules.

FLEX 5000 Analog 8-channel Current/Voltage Input
Modules Installation Instructions, publication
5094-IN006

Describes how to install and wire the 5094-1F8 and
5094-IF8XT analog input modules.

FLEX 5000 Analog 8-channel Current/Voltage Output
Modules Installation Instructions, publication
5094-IN007

Describes how to install and wire the 5094-0F8 and
5094-0F8XT analog output modules.

FLEX 5000 Analog 8-channel Current/Voltage/RTD/
Thermocouple Input Modules Installation Instructions,
publication 5094-IN008

Describes how to install and wire the 5094-1Y8 and
5094-1Y8XT analog input modules.

FLEX 5000 High-speed Counter 1/0 Modules Installation
Instructions, publication 5094-IN009

Describes how to install and wire the 5094-HSC and
5094-HSCXT high-speed counter I/0 modules.

FLEX 5000 Terminal Base Assembly Modules Installation
Instructions, publication 5094-IN010

Describes how to install and wire the terminal base
assemblies for the FLEX 5000 system.

FLEX 5000 Modules Specifications Technical Data,
publication 5094-TD001

Provides specifications for FLEX 5000 EtherNet/IP
adapters and FLEX 5000 modules.

CompactLogix 5380 Controllers User Manual,
publication 5069-UM001

Describes how to configure, operate, and troubleshoot
CompactLogix 5380 controllers.

FLEX 5000 Digital 1/0 Modules User Manual, publication
5094-UM001

Describes how to configure, operate, and troubleshoot
FLEX 5000 digital /0 modules.

FLEX 5000 Analog I/0 Modules User Manual, publication
5094-UM002

Describes how to configure, operate, and troubleshoot
FLEX 5000 analog I/0 modules.

FLEX 5000 High-speed Counter 1/0 Modules User
Manual, publication 5094-UM003

Describes how to configure, operate, and troubleshoot
FLEX 5000 high-speed counter modules.

EtherNet/IP Communication Modules in 5000 Series
Control Systems User Manual, publication ENET-UM004

Describes how to configure, operate, and troubleshoot
the FLEX 5000 EtherNet/IP adapters.

Integrated Architecture and CIP Sync Configuration
Application Technique, publication |A-AT003

Provides information about CIP Sync™ technology and
how to synchronize clocks within the Rockwell
Automation® Integrated Architecture® system.

Electronic Keying in Logix5000 Control Systems
Application Technique, publication LOGIX-AT001

Describes how to use electronic keying in Logix5000
control system applications.

Logix5000 Controllers Tasks, Programs, and Routines
Programming Manual, publication 1756-PM005

Provides more information on event tasks and event
task configuration.

Position-based Output Control with the MAOC
Instruction, publication 1756-AT017

Describes how to configure time-scheduled output
control with the MAOC instruction.

Industrial Automation Wiring and Grounding
Guidelines, publication 1770-4.1

Provides general guidelines for installing a
Rockwell Automation industrial system.

Product Certifications website,

http://www.rockwellautomation.com/
rockwellautomation/certification/overview.page

Provides declarations of conformity, certificates, and
other certification details.

You can view or download publications at

hetp://www.rockwellautomation.com/global/literature-library/overview.page.

To order paper copies of technical documentation, contact your local
Allen-Bradley distributor or Rockwell Automation sales representative
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Chapter 1

Analog I/0 Module Operation in a Logix 5000
Control System

Topic Page
Remote /0 Modules 10
Before You Begin n
Types of Analog 1/0 Modules n
Module Overview 12
Power FLEX 5000 /0 Modules 13
Ownership 14
Configure FLEX 5000 Analog I/0 Modules 14
Input Module Operation 17
Output Module Operation 18
Listen Only Mode 20
Protected Operations 2

IMPORTANT  You cannot use FLEX 5000 I/0 modules with all Logix 5000 controllers. For
example, you can use FLEX 5000 1/0 modules with CompactLogix 5380 and
ControlLogix 5580 controllers but not with CompactLogix 5370 and
ControlLogix 5570 controllers.

You can use FLEX 5000 1/0 modules with Logix 5000 controllers as

remote 1/0 modules only.

Throughout this publication, the term Logix 5000 controller refers to the
controllers with which you can use FLEX 5000 I/0 modules in a given
capacity. The term does not refer to all Logix 5000 controllers.

For the most current information on the Logix 5000 controllers with which
you can use FLEX 5000 1/0 modules, see the product description

at http://www.ab.com.

Logix 5000 controllers use FLEX 5000 analog I/O modules to control devices
in a control system. The controllers access the modules over an EtherNet/IP
network. FLEX 5000 analog I/O modules use terminal base (TB) assemblies
to connect field-side wiring.

AnalogI/O modules convert analog signals to digital values for inputs and

convert digital values to analog signals for outputs. Controllers use these signals
for control purposes.

Rockwell Automation Publication 5094-UM002C-EN-P - November 2019 9
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Chapter1  Analog I/0 Module Operation in a

Logix 5000 Control System

FLEX 5000 analog I/O modules use the Producer/Consumer network
communication model. This communication is an intelligent data exchange
between modules and other system devices in which each module produces
data without first being polled. You use the Studio 5000 Logix Designer®
application, version 31 or later, to configure the modules.

Remote 1/0 Modules You use FLEX 5000 analog I/O modules as remote I/O modules that are
accessible via an EtherNet/IP network. The modules are installed to the right
of a FLEX 5000 EtherNet/IP adapter.

Logix 5000 controllers can exchange data with the modules over the network.
IMPORTANT  You cannot use FLEX 5000 1/0 modules as remote I/0 modules with all
Logix 5000 controllers. For example, you can use FLEX 5000 1/0 modules
with CompactLogix 5380 and ControlLogix 5580 controllers but not with
CompactLogix 5370 and ControlLogix 5570 controllers.
For the most current information on the Logix 5000 controllers with which
you can use FLEX 5000 1/0 modules, see the product description
at http://www.ab.com.
Figure 1 - FLEX 5000 I/0 Modules in a Logix 5000 Control System
@ Atlon-Bradiey
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Before You Begin Before you use your analog I/O module, you must complete the following:
a. Install a FLEX 5000 EtherNet/IP adapter.
b. Install the FLEX 5000 I/O modules to the right of adapter.
c. Install an EtherNet/IP network.

d. Install the Logix 5000 controller that accesses the FLEX 5000 I/O
modules via an EtherNet/IP network.

Make sure that you have enough FLEX 5000 terminal base (TB) assemblies to
satisfy your application needs. For more information, see the FLEX 5000
Terminal Base Assembly Modules Installation Instructions,

publication 5094-IN010.

IMPORTANT  TBs are not included with your module and are not available for purchase.
TBs consist of a mounting base (MB) and removable terminal block (RTB).
You must purchase MBs and RTBs separately and assemble them together.

Types of Ana'og 1/0 Modules Table 1 describes the types of FLEX 5000 analog I/O modules.
Table 1- FLEX 5000 Analog I/0 Modules

(at. No. Description

5094-IF8, 5094-IF8XT 8-channel current/voltage input module

5094-1Y8, 5094-1Y8XT 8-channel current/voltage/RTD/thermocouple input module
5094-0F8, 5094-0F8XT 8-channel current/voltage output module

Rockwell Automation Publication 5094-UM002C-EN-P - November 2019 n
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Chapter1  Analog I/0 Module Operation in a Logix 5000 Control System

Module Overview Figure 2 shows the parts of an example FLEX 5000 analog I/O module.

Figure 2 - Example FLEX 5000 Analog 1/0 Module
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Table 2 - FLEX 5000 Analog I/0 Module Parts

Item Description

1 Status indicators - Displays the status of communication, module health, and input/output
devices. Indicators help with troubleshooting anomalies.

2 Release lever - Disengages the latching hooks to allow removal of the module from the
terminal base assembly.

3 Module keying - Indicates the keying position the terminal base assembly must be configured
to before installing the module.

4 Terminal base - Indicates the type of terminal base assembly to use with the module.

5 Latching hooks - Securely installs FLEX 5000 modules on the terminal base assembly.

12 Rockwell Automation Publication 5094-UM002C-EN-P - November 2019



Analog I/0 Module Operation in a Logix 5000 Control System  Chapter 1

Power FLEX 5000 |/0 Modules FLEX 5000 analogI/O modules receive the following power types:

e System-side power that powers the system and lets modules transfer data
and execute logic. System-side power is also known as Backplane power.

e Field-side power that powers field-side devices that are connected to
some FLEX 5000 I/O modules. Field-side power is also known as
SA power.

System-side power begins at the FLEX 5000 EtherNet/IP adapter and passes
across the FLEX 5000 module internal circuitry via terminal base power bus,
that is, Backplane power.

Field-side power, that is, SA power begins at the first terminal base assembly
and can be daisy chained to the next terminal base assembly on the right. You
can also install a separate field-side power source to each terminal base
assembly.

For more information on how to power FLEX 5000 analog I/O modules, see
the EtherNet/IP Communication Modules in 5000 Series Systems User
Manual, publication ENET-UMO004.

SA Power Requirements

Take note of the following when supplying SA power to your system:

¢ You must limit the SA field-side power source to 10 A, max, at
18..32V DC.

o Confirm that the external module power supply is adequately sized for
the total module power bus current draw in the system.

For example, if the total module power current draw, including current
inrush requirements, is 5 A, you can use a module power supply that is

limited to S A.

e You must use SELV-listed power supplies for module power if there are
functional safety modules that are connected to the FLEX 5000 I/O
family.

e Notall power supplies are certified for use in all applications, for
example, nonhazardous and hazardous environments.

IMPORTANT  We recommend that you use separate external power supplies for the
adapter and the adjacent terminal base. This practice can prevent
unintended consequences that can result if you use one supply.

Rockwell Automation Publication 5094-UM002C-EN-P - November 2019 13


http://literature.rockwellautomation.com/idc/groups/literature/documents/um/enet-um004_-en-p.pdf

Chapter1  Analog I/0 Module Operation in a Logix 5000 Control System

Ownership

Configure FLEX 5000
Analog I/0 Modules

14

Every I/O module in a Logix 5000 control system must be owned by a
controller, also known as the owner-controller. When the FLEX 5000 analog
I/O modules are used in a Logix 5000 control system, the owner-controller
performs the following:

e Stores configuration data for every module that it owns.
e Can reside in a location that differs from the FLEX 5000 I/O modules.

e Sends the I/O module configuration data to define module behavior
and begin operation in the control system.

Each FLEX 5000 analog I/O module must continuously maintain
communication with its owner-controller during normal operation.

Typically, each I/O module in a FLEX 5000 I/O system has only one

owner-controller. Output modules are limited to one owner-controller.

You must create a Logix Designer application project for the Logix 5000
controller that owns the FLEX 5000 analogI/O modules. The project includes
module configuration data for the FLEX 5000 analogI/O modules.

The Logix Designer application transfers the project to the owner-controller
during the program download. Data is then transferred to the FLEX 5000
analog I/O modules over the EtherNet/IP network.

The FLEX 5000 analog I/O modules can operate immediately after receiving
the configuration data.

Connections

During module configuration, you must define the module. Among the
Module Definition parameters, you must choose a connection type for the
module. A connection is a real-time data transfer link between the owner-
controller and the module that occupies the slot that the configuration
references.

When you download module configuration to a controller, the controller
attempts to establish a connection to each module in the configuration.

Because part of module configuration includes a slot in the FLEX 5000 I/O
system, the owner-controller checks for the presence of a module there. If a
module is detected, the owner-controller sends the configuration. One of the
following occurs:

e Ifthe configuration is appropriate to the module detected, a connection
is made and operation begins.

Rockwell Automation Publication 5094-UM002C-EN-P - November 2019
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Chapter 1

o Ifthe configuration is not appropriate to the module detected, the data
is rejected and the Logix Designer application indicates that an error

occurred.

The configuration can be inappropriate for many reasons. For example, a

mismatch in electronic keying that helps prevents normal operation.

The owner-controller monitors its connection with a module. Any break in the
connection, for example, the loss of power to the FLEX 5000 I/O system,

causes a fault. The Logix Designer application monitors the fault status tags to
indicate when a fault occurs on a module.

Connection Types Available with FLEX 5000 Analog /0 Modules

When configuringa FLEX 5000 analog I/O module, you must define the
module. Connection is a required parameter in the Module Definition. The
choice determines what data is exchanged between the owner-controller and

the module.

Table 3 describes the connection types that you can use with FLEX 5000
analog I/O modules.

Table 3 - Connections - FLEX 5000 Analog 1/0 Modules

Connection Type

Description

FLEX 5000 Analog Input Modules

FLEX 5000 Analog Output Modules

Data

The module returns the following to the
owner-controller:

« General fault data

« Input data

The module returns the following to the
owner-controller:

« General fault data

« Output data

Data with Calibration

The module returns the following to the
owner-controller:

« General fault data

+ Inputdata

« (alibration data

The module returns the following to the
owner-controller:

« General fault data

« Output data

« (alibration data

Listen Only

When a Listen Only data connection is used, another controller owns the module.

A controller that makes a Listen Only connection to the module does not write
configuration for the module. It merely listens to the data exchanged with the owner-

controller.

IMPORTANT: If a controller uses a Listen Only connection, the connection must use the

Multicast option.

For more information on Listen Only connections, see Listen Only Mode on page 20. In
this case, all other connections to the module, for example, the connection to the owner-

controller must also use the Multicast option.
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Data Types Available with FLEX 5000 Analog I/0 Modules

The Module Definition includes a Data parameter that matches the module
type. Analog input modules use Input Data, and analog output modules use

Output Data.
The available Data parameter choices are as follows:
e Analog input modules - The Input Data choice is always Analog Data.
¢ Analog output modules - The Output Data choices are Analog Data or
None. The Output Data choice None is only available if you choose the

Connection parameter Listen Only.

For more information on the Connection and Data parameter choices
available with FLEX 5000 I/O modules, see the Logix Designer application.

Requested Packet Interval

The Requested Packet Interval (RPI) is a configurable parameter that defines a
specific rate at which data is exchanged between the owner-controller and the
module.

You set the RPI value during initial module configuration and can adjust it as
necessary after module operation has begun. Valid RPI values are 0.2...750 ms.

IMPORTANT  Ifyou change the RPI while the project is online, the connection to the
module is closed and reopened in one of the following ways:

You inhibit the connection to the module, change the RPI value, and
uninhibit the connection.

You change the RPI value. In this case, the connection is closed and
reopened immediately after you apply the change to the module
configuration.

For more information on guidelines for specifying RPI rates, see the
Logix5000 Controllers Design Considerations Reference Manual, publication

1756-RM094.
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Input Module Operation

Connection Over an EtherNet/IP Network

During module configuration, you must configure the Connection over
EtherNet/IP parameter. The configuration choice dictates how input data is
broadcast over the network.

The FLEX 5000 analog I/O modules use one of the following methods to
broadcast data:

e Multicast - Data is sent to all network devices

e Unicast - Data is sent to a specific controller depending on the module
configuration

Unicast is the default setting. We recommend that you use Unicast
because it reduces network bandwidth usage.

Logix 5000 controllers do not poll the FLEX 5000 analog input modules for
input data. Instead, the input modules send their input data, that is channel
and status data, at the RPIL.

At the RPI, not only does the module send input data to the controller, but also
the controller sends data to the module inputs. For example, the controller
sends data to command the module to unlatch alarms or enable alarms.

FLEX 5000 analog input modules reside in a FLEX 5000 I/O system that is
accessible to a Logix 5000 controller over an EtherNet/IP network. A

FLEX 5000 EtherNet/IP adapter is the first component in a FLEX 5000 I/O
system and connects the system to the EtherNet/IP network.

FLEX 5000 analog input modules communicate input data to the FLEX 5000
EtherNet/IP adapter at the defined RPI. The input data consists of channel
and status data.

At the RP], the following events occur.

1. The remote analog input module scans its channels for input data.
2. The module sends the data to the FLEX 5000 EtherNet/IP adapter.

3. The FLEX 5000 EtherNet/IP adapter in the FLEX 5000 I/O system
sends the data over the EtherNet/IP network.
4. One of the following:

o Ifthe controller is directly connected to the EtherNet/IP network, it
receives the input data immediately.

e If the controller is connected to the EtherNet/IP network through
another communication module, the module sends the data to its
backplane and the controller receives it.
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The controller sends data to an output module at the RPI or after an
Immediate Output (IOT) instruction is executed.

The RPI defines when the controller sends data to the FLEX 5000 analog
output module and when the output module echoes data. The controller sends
data to an output module only at the RPI.

At the RPI, not only does the controller send data to the output module, but
also the output module sends data to the controller. For example, the output
module sends an indication of the channel data quality.

FLEX 5000 analog input modules reside in a FLEX 5000 I/O system that is
accessible to a Logix 5000 controller over an EtherNet/IP network. A
FLEX 5000 EtherNet/IP adapter is the first component in a FLEX 5000 I/O

system and connects the system to the EtherNet/IP network.

FLEX 5000 analog output modules receive output data from a controller. The
output module also sends data to the controller.

Controller to Remote Analog Output Module Data Transmission

The controller broadcasts data to its local backplane at one of the following:
e RPI

e An IOT instruction is executed.

IMPORTANT  AnIOT instruction sends data to all output modules in the system
immediately, and resets the RPI timer.

Based on the RPI rate and the length of the controller program scan, the
output module can receive and echo data multiple times during one program
scan.

When the RPI is less than the program scan length, the output channels can
change values multiple times during a program scan. The owner-controller
does not depend on the program scan to complete to send data.

These events occur when the controller sends data to a FLEX 5000 output
module.

1. Datais sent in one of the following ways:

o Ifthe controller is directly connected to the EtherNet/IP network, it
broadcasts data to the network.

In this case, skip to step 3.
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e If the controller is connected to the EtherNet/IP network via a
communication module, the controller transmits the data to the

backplane.
In this case, proceed to step 2.

2. The EtherNet/IP communication module transmits the data to the
EtherNet/IP network.

3. The FLEX 5000 EtherNet/IP adapter in the FLEX 5000 I/O system

receives the data from the network and transmits it to the backplane.

4. The remote analog output module receives the data from the backplane
and behaves as dictated by its configuration.

Remote Analog Output Module to Controller Data Transmission

When a FLEX 5000 analog output module receives new data and the
requested data value is present on the RTB, the output module sends, or
‘echoes) a data value back to the controller and to the rest of the control system.
The data value corresponds to the signal present at its terminals. This feature is
called Data Echo.

In addition to the Data Echo, the output module sends other data to the
controller at the RPIL For example, the module alerts the controller if a short
circuit condition exists on the module.

The following events occur when a remote FLEX 5000 analog output module
sends data to the controller at the RPI.

1. The module sends the data to the backplane.

2. The FLEX 5000 EtherNet/IP adapter in the FLEX 5000 I/O system
sends the data over the EtherNet/IP network.
3. One of the following:

o Ifthe controller is directly connected to the EtherNet/IP network, it
receives the input data from the network without need for a
communication module.

o If the controller is connected to the EtherNet/IP network through
another communication module, the module transmits the data to its
backplane and the controller receives it.
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Any controller in the system can listen to the data from an I/O module. An
owner-controller, as described in Ownership on page 14, exchanges data with

analog I/O modules.

Other controllers can use a Listen Only connection with the analog I/O
module. In this case, the listening’ controller can only listen to input data or
‘echoed’ output data. The listening controller does not own the module
configuration or exchange other data with the module.

During the I/O configuration process, you can specify a Listen Only
connection. For more information on Connection options, see Module
Definition on page 88.

IMPORTANT  Remember the following:

« Ifacontroller uses a Listen Only connection, the connection must use the
Multicast option. In this case, all other connections to the module, for
example, the connection of the owner-controller, must also use the
Multicast option.

« Ifacontroller attempts to use a Listen Only connection to a module but
the owner-controller connection uses the Unicast option, the attempt at
a Listen Only connection fails.

The‘Listen Only’ controller receives data from the module as long as a
connection between an owner-controller and module is maintained.

« [fthe connection between an owner-controller and the module is
broken, the module stops sending data and connections to all ‘listening
controllers’are also broken.
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Protected 0perations To maintain the secure operation of your FLEX 5000 analog I/O module,

operations that can disrupt module operation are restricted based on the
module operating mode. Table 4 describes the restrictions.

Table 4 - Protected Operations on FLEX 5000 Analog I/0 Modules

Activity
Firmware | Module Reset | Module Connection | Configuration | Connectionor | Electronic | RPIChange
Update Request Calibration | Request Change Data Format Keying
Current Module Operation Request Requestm Change Change
Connection not running Accepted
Connection running Rejected“) Accepted(‘” Accepted(s) Not allowed® Acceptedm
Firmware update is in process Rejected
(alibration is in process Acceptedm
(1) Amodule calibration request is accepted when the module is connected and the owner-controller is in Program mode.
(2)  The module accepts the requests and changes listed. Keep in mind, when the request or change is made, the calibration process is automatically aborted. We recommend that you wait for the module
calibration to finish before attempting any of the requests or changes.
(3) When the request is made through the Module Properties dialog box.
(4)  Only requests for Listen Only connections are accepted.
(5) Configuration change is accepted in the following scenarios:
- Changes are made in the Module Properties dialog box and you click Apply.
- Changes are made in the Configuration tags and you send a Reconfigure Module MSG to the module.
(6) The difference between Rejected and Not allowed is that rejected activities can be attempted in the Logix Designer application but do not take effect. The activities that are not allowed, that is,

attempts to change the Connection or Data Format used, do not occur in the Logix Designer application.

For example, if you attempt to reset a module that is connected to the owner-controller, the Logix Designer application executes the request and alerts you that it was rejected. If you attempt to
change the data format on a module that is connected to an owner-controller, the Logix Designer application does not execute the attempted change. The application only alerts you that the change
is not allowed. In the case, if the change is attempted online, the Module Definition dialog box field that changes the data format is disabled.

The change occurs after the connection is closed and reopened. You can close and reopen the connection in the following ways:

- Change the project while it is offline and download the updated project before going online again.

- Change the project while it is online and click Apply or OK in the Module Properties dialog box. In this case, before the change is made, a dialog box alerts you of the ramifications before the change
is made.
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Notes:
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This chapter describes module features that are available on all FLEX 5000
analog I/O modules.

FLEX 5000 analog input modules convert an analog signal to a digital value.
For example, the modules can convert the following:

e Volts

e Millivolts
e Milliamps
e Ohms
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Rolling Timestamp of Data

Floating Point Data Format

FLEX 5000 analog output modules convert a digital value to an analog signal.
For example, the modules can convert the following:

e Volts
e Milliamps

The rolling timestamp is a continuously running 15-bit rolling timestamp that
counts in milliseconds from 0...32,767 ms.

The rolling timestamp value is reported in the L.Chxx. RollingTimestamp tag for
the FLEX 5000 analog I/O modules.

Rolling Timestamp with the 5094-1F8 and 5094-1Y8 Modules

Typically, the FLEX 5000 analog input modules scan their inputs at the RPL
The module also updates the rolling timestamp data at the RPL The controller
program uses the last two rolling timestamp values to calculate the amount of
time between the samples.

A system time change can cause a slight change in input sample timing. The
rolling timestamp accurately reflects the change.

There can be jitter in the timing between samples before and after the system
time change.

Rolling Timestamp with the 5094-0F8 Module

For the FLEX 5000 analog output modules, the rolling timestamp value is

updated only when new values are applied to the Digital to Analog
Converter (DAC).

The FLEX 5000 analog I/O modules return channel data to the controller in
the IEEE 32-bit floating point data format. In your Logix Designer application,
the data type is REAL.

The floating point data format lets you change the data representation of the
selected channel. Although the full range of the module does not change, you
can scale your module to represent I/O data in specific terms for your
application.

For more information on using scaling, see page 31.
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Calibration

Module Data Quality
Reporting

The FLEX 5000 analog I/O modules use precise analog components that
maintain their specifications over time. The modules are calibrated via the
following methods:

¢ Factory calibration when the modules are built.

o User-executed calibration.

For more information on how to calibrate a module, see Chapter 7, Calibrate
the Module on page 101.

The FLEX 5000 analog I/O modules indicate the quality of channel data that
is returned to the owner-controller. Data quality represents accuracy. Levels of
data quality are reported via module input tags.

The following inputs indicate the level of data quality.

o [.Chxx.Fault - This tag indicates that the reported channel data is
inaccurate and cannot be trusted for use in your application. Do not use
the reported channel data for control.

If the tag s set to 1, you cannot trust the data reported. You must
troubleshoot the module to correct the cause of the inaccuracy.

Example causes of inaccurate data include the following:
— Channel is disabled

- Open Wire condition (input modules)

- No Load condition (output modules)

— Underrange/Overrange condition

- Short Circuit condition

— Field Power Loss condition

We recommend that you troubleshoot the module for the typical
causes first.

e [.Chxx.Uncertain - This tag indicates that the reported channel data can
be inaccurate but the degree of inaccuracy is unknown. We recommend
that you do not use the reported channel data for control.

If the tag s set to 1, you know that the data can be inaccurate. You must
troubleshoot the module to discover what degree of inaccuracy exists.

Example causes of uncertain data include the following:

— Data signal slightly outside the channel operating range
— The channel is slightly over temperature

— Invalid sensor offset value

— Calibration fault on the channel
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Software Configurable
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— Calibration is in process on the channel - Active calibration process
on one channel can cause an indication of Uncertain data quality on
other module channels simultaneously.

We recommend that you monitor the tags in your program to make sure
that the application is operating as expected with accurate channel
input data.

IMPORTANT  Once the condition that causes the Fault or Uncertain tag to change to 1is
removed, the tag automatically resets to 0. The Logix Designer application
controls the tags. You cannot change the status of the tags.

Keep in mind that in some system configurations, the tag is not reset
immediately after the condition is removed. The tag typically resets after a
small delay.

Calibration Causes Uncertain Data Quality Indication on Input
Module Groups

When a channel on a FLEX 5000 analog input module is being calibrated, the
Notch Filter setting for that channel changes to 5 Hz. This results in the
LChxx.Uncertain tag being set to 1 for that channel until calibration is
completed.

Grouped inputs share an Analog-to-Digital converter. As a result when any
input channel is in the calibration process, the LChxx.Uncertain tagis set to 1
for the other input channels in that group. This setting is because the data
sampling rate slows for all input channels in the group.

The Notch Filter settings for the other input channels in the group remain
the same.

You use the Logix Designer application to configure the module, monitor
system operation, and troubleshoot issues. You can also use the Logix Designer
application to retrieve the following information from any module in the
system:

o Serial number

o Firmware revision information
e Product code

e Vendor

o Error and fault information

e Diagnostic information

By minimizing the need for tasks, such as setting hardware switches and
jumpers, the software makes module configuration easier and more reliable.
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Fault and Status Reporting

Module Inhibiting

The FLEX 5000 analog I/O modules report fault and status data along with
channel data. Fault and status data is reported in the following ways:

e Logix Designer application
e Module status indicators

For more information on fault reporting, see the individual module feature
chapters and Appendix A, Troubleshoot Your Module on page 115.

Module inhibiting lets you indefinitely suspend a connection, including Listen
Only connections, between an owner-controller and an analog I/O module
without removing the module from the configuration. This process lets you
temporarily disable a module, such as to perform maintenance.

You can use module inhibiting in the following ways:

e You write a configuration for an I/O module but inhibit the module to
help prevent it from communicating with the owner-controller. The
owner does not establish a connection and the configuration is not sent
to the module until the connection is uninhibited.

e Inyour application, a controller already owns a module, has downloaded
the configuration to the module, and is exchanging data over the
connection between the devices.

In this case, you can inhibit the module and the connection to the
module does not exist.

IMPORTANT  Whenever you inhibit an output module that is ProgMode enabled,
it enters Program mode, and all outputs change to the state
configured for Program mode.

For example, if an output module is configured so that the state of
the outputs transition to zero during Program mode, whenever that
module is inhibited, outputs transition to zero.

You can use module inhibiting in these instances:

e You want to update a analog I/O module, for example, update the
module firmware revision. Use the following procedure.

a. Inhibit the module.
b. Perform the update.

¢. Uninhibit the module.
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¢ You use a program that includes a module that you do not physically
possess yet. You do not want the controller to look for a module that
does not yet exist. In this case, you can inhibit the module in your
program until it physically resides in the proper slot.

To see where to inhibit a FLEX 5000 analog I/O module, see page 89.

Electronic Keying Electronic Keying reduces the possibility that you use the wrong device in a
control system. It compares the device that is defined in your project to the
installed device. If keying fails, a fault occurs. These attributes are compared.

Attribute Description

Vendor The device manufacturer.

Device Type The general type of the product, for example, analog /0 module.

Product Code The specific type of the product. The Product Code maps to a catalog number.
Major Revision A number that represents the functional capabilities of a device.

Minor Revision

A number that represents behavior changes in the device.

The following Electronic Keying options are available.

Keying Option

Description

Compatible
Module

Lets the installed device accept the key of the device that is defined in the project when the
installed device can emulate the defined device. With Compatible Module, you can typically
replace a device with another device that has the following characteristics:
« Same catalog number
« Same or higher Major Revision
« Minor Revision as follows:
— Ifthe Major Revision is the same, the Minor Revision must be the same or higher.
— If the Major Revision is higher, the Minor Revision can be any number.
« Non-XT and XT version as follows:
— You can use an XT version of the module in place of a non-XT module.
— You cannot use a non-XT version of the module in place of an XT module.

Disable Keying

Indicates that the keying attributes are not considered when attempting to communicate with
a device. With Disable Keying, communication can occur with a device other than the type
specified in the project.

ATTENTION: Be extremely cautious when using Disable Keying; if used incorrectly, this option
can lead to personal injury or death, property damage, or economic loss.

We strongly recommend that you do not use Disable Keying.

If you use Disable Keying, you must take full responsibility for understanding whether the
device being used can fulfill the functional requirements of the application.

Exact Match

Indicates that all keying attributes must match to establish communication. If any attribute
does not match precisely, communication with the device does not occur.

Carefully consider the implications of each keying option when selecting one.

IMPORTANT

Changing Electronic Keying parameters online interrupts connections to the device
and any devices that are connected through the device. Connections from other
controllers can also be broken.

If an 1/0 connection to a device is interrupted, the result can be a loss of data.
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Producer/Consumer
Communication

Status Indicators

More Information

For more detailed information on Electronic Keying, see Electronic Keying in
Logix5000 Control Systems Application Technique, publication
LOGIX-AT001.

FLEX 5000 analog I/O modules use the Producer/Consumer communication
model to produce data without a controller polling them first. The modules
produce the data and controllers consume it. That is, the owner-controller and
controllers with a Listen Only connection to the module can consume it.

When an input module produces data, the controllers can consume the data
simultaneously. Simultaneous data consumption eliminates the need for one
controller to send the data to other controllers.

IMPORTANT  Keep in mind, only one controller can own the I/0 module. The FLEX 5000
analog 1/0 modules do not support multiple owners of the same module.

Other controllers must use a Listen Only connection to the module.

Each FLEX 5000 analog I/O module has a status indicator on the front of the
module that lets you check the health and operational status of a module. The
status indicator displays vary for each module.

For more information on status indicators, see Appendix A, Troubleshoot Your
Module on page 115.
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The following FLEX 5000 analog I/O modules use CIP Sync™ for timestamps:
o 5094-IF8, 5094-IF8XT
o 5094-1Y8, 5094-IY8XT

CIP Sync is a CIP™ implementation of the I[EEE 1588 PTP (Precision Time
Protocol). CIP Sync provides accurate real-time (Real-World Time) or
Universal Coordinated Time (UTC) synchronization of controllers and
devices that are connected over CIP networks. This technology supports
highly distributed applications that require timestamping, sequence of events
recording, distributed motion control, and increased control coordination.

The 5094-1F8 and 5094-1Y8 modules are CIP Sync slave-only devices. There
must be another module on the network that functions as a master clock. For
more information on how to use CIP Sync technology, see the Integrated
Architecture’ and CIP Sync Configuration Application Technique,
publication [A-AT003.

I/O modules can be used to capture timestamps. The advantage is that CIP
Sync is system-wide, so timestamp values are consistent across all modules in
the system.

When enabled, Alarm Latching lets you latch a module alarm in the set
position once the alarm is triggered. The alarm remains set even if the
condition causing it to occur disappears, until the alarm is unlatched.

Alarm latching is available on a per channel basis. You can latch the following
alarms:

e Input modules - Process and Rate alarms
e Output modules - Clamp and Rate alarms

For more information on latching alarms on FLEX 5000 analog I/O modules,
see the module-specific chapters and Chapter 6, Configure the Module on

page 81.

Enable Latching

You can enable alarm latching in the following ways:

e Module Properties dialog box - To see where to latch alarms, see the
following:

— Input modules - Alarms category

- Output modules - Limits category

For more information on how to use the Module Properties dialog box,
see Chapter 6, Configure the Module on page 81.
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Scaling

e Module tags - The alarm type determines which tag to change.

For more information on module tags and how to use them, see
Appendix B, Module Tag Definitions on page 127.

Unlatch Alarms

IMPORTANT  Before you unlatch an alarm, make sure the condition that triggered the
alarm no longer exists

Once an alarm is latched, you must manually unlatch it. You can use the
module tags to unlatch an alarm. The alarm type determines which module tag
to change.

For example, to unlatch a Low Low alarm on a FLEX 5000 analog input
module, you set the Chxx.LLAlarmUnlatch output tag to 1.

For more information on how to use the module tags, sce Appendix B, Module
Tag Definitions on page 127.

When you scale a channel, you select two points that represent signal units,
that is, a Low Signal and a High Signal. You also select two points that
represent engineering units, that is, Low Engineering and High Engineering.

The Low Signal point equates to the Low Engineering point and the High
Signal point matches the High Engineering point.

IMPORTANT  Inchoosing two points for the low and high value of your application, you do
not limit the range of the module. The module range remains constant
regardless of how you scale it.

Scaling lets you configure the module to return data to the controller in signal
units or in engineering units (listed as Percent of Full Scale in the Logix
Designer application).

For example, if you use the 5094-IF8 module in Current mode with an input
range of 4...20 mA, consider the following:

e To receive values in signal units, configure the module as follows:
Low Signal =4 mA

High Signal = 20 mA

- Low Engineering = 4 EU

High Engineering = 20 EU
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e To receive values in Percent of Full Scale, configure the module as
follows:

- Low Signal =4 mA

- High Signal = 20 mA

- Low Engineering = 0%

- High Engineering = 100%

The returned value is indicated in the . Chxx.Data tag.

The following table shows values that can appear when using Percent of Full
Scale.

Table 5 - Current Values Represented in Engineering Units

Current Engineering Units Value | Value in I.Chxx.Data Tag
0.0 mA -25.00% -25.00

3.0mA -6.00% -6.00

4.0mA 0.0% 0.00

12.0mA 50.0% 50.0

20.0 mA 100.0% 100.0

23.0mA 118.75% 118.75

You configure Scaling on the Chxx category in the Module Properties dialog
box for each module. For more information on using the Module Properties
dialog box, see Chapter 6, Configure the Module on page 81.

Data Offset The FLEX 5000 analog I/O modules support offset features that let you
compensate for any inaccuracy inherent to the input or output device
connected to the channel. The offset value adjusts the input or output data
value.

The following channel offset features are available:

e Sensor Offset - Available on FLEX 5000 analog input modules.
For more information on using the Sensor Offset feature, see page 45

and page 66.

¢ Channel Offset - Available on FLEX 5000 analog output modules.
For more information on using the Channel Offset feature, see page 73.
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Module Accuracy

Module accuracy represents the module accuracy when its ambient
temperature is the same as the temperature at which the module was calibrated.

The following specifications are related to Module Accuracy:

o Absolute Accuracy at 25 °C (77 °F)

e Module Accuracy Drift with Temperature

Absolute Accuracy at 25 °C(77 °F)

This specification matches the temperature at which the module was calibrated
in the factory during manufacturing. FLEX 5000 analog input modules
absolute accuracy when operating in 25 °C (77 °F) conditions = 0.05%.

FLEX 5000 analog output modules absolute accuracy when operatingin 25 °C
(77 °F) conditions = 0.10%.

The level of module accuracy remains the same, whether it is operating in
Current (mA), Voltage (V), RTD, or Thermocouple mode. Only the 5094-
IY8 module supports the RTD or Thermocouple modes.

Module Accuracy Drift with Temperature

Module Accuracy Drift with Temperature represents the error that occurs if
the module’s ambient temperature changes for every degree change. That is,

from -40...4+70 °C (-40...+158 °F).

The module accuracy drift with temperature varies by module and the mode
being used. The following table lists module accuracy drift values:

(at. No. Mode Module Accuracy Drift with
Temperature
5094-1F8 Voltage (V) 28 ppm/°C
Current (mA) 47 ppm/°C
5094-1Y8 Voltage (V) 28 ppm/°C
Current (mA) 24 ppm/°C
RTD 60 ppm/°C
Thermocouple/millivolt 15 ppm/°C
5094-0F8 Voltage (V) 47 ppm/°C
Current (mA) 60 ppm/°C
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Module Firmware The FLEX 5000 analog I/O modules are manufactured with module firmware
installed. If updated module firmware revisions are available in the future, you
can update the firmware.

Updated firmware revisions are made available for various reasons, for example,
to correct an anomaly that existed in previous module firmware revisions.

You access updated firmware files at the Rockwell Automation® Product
Compatibility and Download Center (PCDC). A link to the PCDC is

available at http://www.ab.com,

At the PCDC, you can use the module catalog number to check for firmware
updates. If the catalog number is not available, no updates exist then.
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The 5094-IF8 input module has eight single-ended, non-isolated channels.

Each channel supports connection to the following input types:
o Current

o Voltage

IMPORTANT  Remember the following:
+  This module also has features that apply to all FLEX 5000 analog 1/0
modules that are described in Chapter 2, Common Analog 1/0 Module
Features on page 23.

+ You can configure the features that are described in this chapter with the
Logix Designer application.

For more information on how to configure the module, see Chapter 6,
Configure the Module on page 81.
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Module Features The 5094-1F8 module has the following features:

o Multiple Input Ranges

o Notch Filter

e Digital Filter

. Underrange[Overrange Detection

e Process Alarms
e Rate Alarm
¢ Sensor Offset

e Open Wire Detection

e Over Temperature Detection

o Field Power Loss Detection

Multiple Input Ranges

The 5094-1F8 module supports multiple input ranges. The input type that you
choose during module configuration determines the available input ranges. An
input type is chosen on a channel-by-channel basis.

Table 6 - Input Ranges

Input Type Available Input Range
Current (mA) « 0...20mA

« 4...20mA
Voltage (V) « -10...70V

« 0...5V

+ 0...10V

To see where to choose an input range for the 5094-IF8 module, see page 92.
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Notch Filter

The Notch Filter is a built-in feature of the Analog-to-Digital converter
(ADC) that removes line noise in your application. The removal of line noise is
also known as noise immunity.

The Notch Filter attenuates the input signal at the specified frequency.

Choose a Notch Filter based on what noise frequencies are present in the
module operating environment and any sampling requirements that are needed
for control. For example if the Notch Filter setting is 60 Hz, 60 Hz AC line
noise and its overtones are filtered out.

The following Notch Filter settings are available on a 5094-1F8 module:

e SHz

e 10Hz

e ISHz

e 20Hz

e 5S0Hz

e 60Hz

e 100Hz

e 200Hz

e 500 Hz

e 1000 Hz
e 2500 Hz
e 5000 Hz
o 10000 Hz
e 15625 Hz
e 25000 Hz
e 31250Hz
e 62500 Hz

If you want to filter lower frequency noise, you get a slower input sample rate.

To see where to choose a notch filter for the 5094-IF8 module, see page 92.
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Relationship between Notch Filter Settings and RPI Setting

There is a relationship between a Notch Filter setting and the RPI rate.

e Ifyou want greater noise suppression at the selected Notch Filter

frequency and improved resolution, you use a slower input sample rate.

For example, if you choose the 60 Hz notch filter setting and need better
noise suppression and resolution, the recommended module minimum

RPIis 60 ms.

o Ifyou want a faster input sample rate at the selected Notch Filter
frequency, the noise suppression and resolution is lesser.

Using the previous example, if you choose the 60 Hz notch filter setting

and need faster input sampling, the recommended module minimum

RPIis 20 ms.

In Table 7, each Notch Filter setting has two recommended minimum module

RPI values that allow the required time to collect samples from each channel.

One setting provides faster sample speed and the other provides slightly better

resolution at slower sample speeds.

Table 7 - Notch Filter and Recommended Minimum Module RPI Values - Effect on Noise Rejection

Recommended Minimum Module RPI Value

Application That is Configured With Only One Channel Enabled

Application With All Channels Enabled and Using the Same Notch

Filter Setting on All Channels

Notch Filter Faster Sampling Speed Better Noise Rejection Faster Sampling Speed Better Noise Rejection
5Hz 211 ms 631ms 750 mst? N/A

10 Hz 106 ms 316 ms 422 ms N/A
15Hz 64 ms 190 ms 254 ms N/A

20 Hz 53 ms 158 ms 212 ms 632 ms
50 Hz 22ms 64 ms 86 ms 254ms
60 Hz (default) 18 ms 53 ms 72ms 212ms
100 Hz 1ms 32ms 44 ms 127 ms
200 Hz 5.6ms 16.1ms 22.2ms 65 ms
500 Hz 2.5ms 6.7ms 9.6ms 26.5ms
1000 Hz 1.4ms 3.5ms 54ms 13.8ms
2500 Hz 0.8 ms 1.6ms 2.9ms 6.2ms
5000 Hz 0.6ms Tms 2ms 3.7ms
10000 Hz 0.5ms 0.7 ms 1.6 ms 2.4ms
15625 Hz 0.5ms 0.6 ms 1.6ms 2ms
25000 Hz 0.4 ms 0.5ms 1.5ms 1.7ms
31250 Hz 0.4 ms 0.5ms 1.5ms 1.6 ms
62500 Hz 0.4 ms 0.4 ms N/A 1.4ms

(1)  Ifyou use the 5 Hz Notch Filter setting with four or more channels, the input data cannot be refreshed at every RPI, even if the maximum RPI allowed is used. Instead, fresh data is delivered
approximately every other RPI.
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Noise Rejection When Using Different Notch Filter Selections

When input channels on the same module use different Notch Filter
selections, you must consider the sample time for each channel. This helps you
to find the recommended RPI that provides enough time for sampling all

channels.

The eight input channels on the 5094-1F8 module are grouped into two
groups. Channels 00...03 are grouped, and channels 04...07 are grouped. When

you determine the recommended minimum module RPI value, remember:

e The recommended minimum module RPI value when channels use
different Notch Filter selections is determined by group.

The recommended minimum RPI rates for all enabled channels are
added together. If any channel in the other group is enabled, the
recommended minimum RPI rate for each enabled channel is increased

by 0.2 ms.

o Ifthe groups have different recommended minimum RPI values, use the
higher RPI value when you configure the module.

Table 8 lists the values in an application that needs a faster sampling rate.

Table 8 - Example Application That Requires Faster Sampling Speed

Channel Channel Notch Filter Recommended Minimum Module | Recommended Minimum Module Recommended Minimum Module
Group RPI for Each Channel ! RPI RPI to Use in Module Configuration
[ | Ch0o 50Hz 21.6ms
Cho1 1000 Hz 1.6ms
| Grouped 283 ms
together  ho2- Disabled | N/A N/A
Ch03 62500 Hz 0.6 ms
72.2ms
(ho4 60 Hz 18.2ms
Ch05 60 Hz 18.2ms
Grouped 729 ms
together | hog 60 Hz 18.2ms
[ | Cho7 60 Hz 18.2ms

(1) The values in this column represent the corresponding recommended minimum RPI value listed in Table 7 with an additional 0.2 ms added to it because at least one channel is enabled in the

other group.

Table 9 lists the values in an application that needs better noise rejection.

Table 9 - Example Application That Requires Better Noise Rejection

Channel Channel Notch Filter Recommended Minimum Module | Recommended Minimum Module Recommended Minimum Module
Group RPI for Each Channel! RPI RPI to Use in Module Configuration
[ | Choo 50 Hz 63.6ms
Cho1 1000 Hz 3.8ms
I Grouped 67.8ms
together | ho2- Disabled | N/A N/A
Cho3 62500 Hz 0.6 ms
212.2ms
(h04 60 Hz 53.2ms
Ch05 60 Hz 53.2ms
Grouped 2122ms
together [ chog 60 Hz 53.2ms
[ | Cho7 60 Hz 53.2ms

(1) The values in this column represent the corresponding recommended minimum RPI value listed in Table 7 with an additional 0.2 ms added to it because at least one channel is enabled in the

other group.
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Digital Filter

The Digital Filter is a first-order lag filter. It smooths input data noise
transients on each input channel. This value specifies the time constant for a
digital, first-order lag filter on the input. The input is 63% of the step change

after the first time constant elapses.
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The filter value is specified in units of milliseconds. A value of 0 (zero) disables
the filter. The digital filter equation is as shown.

At = (X -V
Y n-'n-1)

= R =+
e At +TA
Y, =Present Output, Filtered Peak Voltage (PV)
Yjy-1 = Previous Output, Filtered PV
At =Module Channel Update Time (seconds)

TA = Digital Filter time Constant (seconds)
Xy = PresentInput, Unfiltered PV

IMPORTANT  Remember the following:
+ Digital Filter input data changes only when new input data is collected.

« Ifan Overrange or Underrange condition is detected before the Digital
Filter input data is collected, the condition is indicated immediately.
An immediate indication also applies to the Fault data for the input.

To see where to choose a digital filter for the 5094-1F8 module, see page 92.
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Underrange/Overrange Detection

Underrange/Overrange Detection detects when the 5094-1F8 module is
operating beyond limits set by the input range.

The module can read input signal levels outside the low and high signal values
for each input range. The signal limits to which the module can read are
thresholds. Only when the signal is beyond a threshold is an underrange or
overrange condition that is detected and indicated.

For example, if you configure a 5094-1F8 module channel to use the + 10V
input range, an overrange condition does not exist until the input signal

exceeds 12V.

Table 10 lists the input ranges of the 5094-1F8 module and the thresholds in
each range before the module detects an underrange/overrange condition

Table 10 - Input Signal Threshold Ranges

Input Type Range Underrange Overrange Threshold | Deadband
Threshold Example
Current (mA) 0...20mA <-0.07mA
; >23.00mA 0.07 mA

4...20mA <3mAl

Voltage (V) +10.00V <-12.00V >12.00V 0.04v
0...5V <-0.02v > 6.00V 0.02v
0...70V <-0.04V > 12.00V 0.04v

(1) Underrange is set at < 3 mA, but the /:Chxx.Data tag reports values as low as 0.0 mA. The condition is clamped when the signal
reaches 3mA.

(2)  The module has alarm deadband values for each range. The deadband lets a condition remain set despite it disappearing. For
example, if a module uses a Current input type in the 4...20 mA range and the signal value goes below 3 mA, the underrange
condition is triggered. Because of the 0.07 mA deadband, the condition is not cleared until the signal value reaches 3.07 mA.
For more information on Alarm Deadbands, see page 43.

IMPORTANT  The Disable All Alarms feature, does not disable the underrange/overrange
detection feature.

The Disable All Alarms feature disables alarms on the module. Underrange/
Overrange detection is not an alarm. It is an indicator that channel data has
gone beyond the absolute maximum or minimum, respectively, for the
channel range.

To disable the Underrange/Overrange detection feature, you must disable
the channel.

Underrange/overrange conditions are indicated when the following tags
change to 1:

o L.Chxx.Underrange
o 1.Chxx.Overrange

For more information on how to use the module tags, see Appendix B, Module
Tag Definitions on page 127.
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Process Alarms

Process alarms alert you when the module has exceeded configured high or low
limits for each channel. The following are the user-configurable, alarm
trigger points:

o High high
° LOW

o Lowlow

To use the Process Alarms, you must complete the following tasks:
o Enable the alarms

 Configure the trigger points
Enable Process Alarms

When the module tags are created, the Process Alarm tags are disabled by
default.

To see where to enable Process Alarms for the 5094-1F8 module, see page 92.
Configure Alarm Trigger Points

You must configure the Process Alarm with a trigger point. That is, set values in
Engineering Units that, once the signal reaches the value, the alarm is triggered.

Process Alarm trigger points are related to the Scaling parameters that you
configure for the channel. The Engineering Units that are established in
Scaling determine the Process Alarm trigger points. That is, the available
trigger point values can be in signal units or engineering units.

For example, consider a channel that uses the Current (mA) input type, the
4 mA...20 mA input range, and scales the High and Low Engineering values of
100 and 0, respectively. The available Process Alarm values range from 0...100.

In this case, if the High Limit alarm is set to 50 EU, when the input signal
reaches 12 mA, the High Limit alarm is set. The alarm is set because Scaling
was configured for Percentage of Full Scale and a signal value of 12 mA is 50%
of the full scale of engineering units.

To see where to set the Process Alarm trigger points for the 5094-IF8 module,

see page 92.

Rockwell Automation Publication 5094-UM002C-EN-P - November 2019



Current/Voltage Analog Input Module Features (5094-IF8) ~ Chapter 3

Latch Alarms

Check Latch Process Alarms on the A4larms category to latch the process
alarms. To see where to see where to latch Process Alarms on the 5094-1F8

module, see page 92.

Unlatch Alarms

IMPORTANT  Before you unlatch an alarm, make sure the condition that triggered the
alarm no longer exists.

Once an alarm is latched, you must manually unlatch it. To unlatch an alarm,
change the output tag for that alarm.

For example, change the O.Chxx.L AlarmUnlatch tag for the low alarm that you
want to unlatch from 0 to 1.

IMPORTANT  After an alarm is unlatched, change the tag back from 1o 0.

You must change the tag from 0 to 1 to unlatch the alarm each time it is
triggered.

If you do not change the tag back to 0 and the alarm is latched again in the
future, the alarm remains latched despite the Unlatch tag value being 1.

For more information on how to use the module tags, sce Appendix B, Module
Tag Definitions on page 127.

Alarm Deadband

You can configure an alarm deadband to work with these alarms. The
deadband lets the process alarm status bit remain set, despite the alarm
condition disappearing, as long as the input data remains within the deadband
of the process alarm.

The following graphic shows input data that sets each of the four alarms at
some point during module operation. In this example, latching is disabled;
therefore, each alarm turns Off when the condition that caused it to set ceases
to exist.
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Figure 3 - Alarm Deadband Alarm Settings

High high alarm turns On. High high alarm turns Off.
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To see where to set the Alarm Deadband on the 5094-1F8 module, see page 92.

Rate Alarm

The Rate Alarm defines the maximum rate of change between input samples in
Engineering Units per second. If the Rate Alarm Limit is exceeded, the
LChxx.RateAlarm tagset to 1.

You can enable Rate Alarm latching. To see where to enable the Rate Alarm

latching on the 5094-1F8 module, see page 92.

Once the Rate Alarm is latched, you must change the
O.Chxx.RateAlarmUnlatch tag to 1.

You can unlatch the alarm at any point in the system operation. If you change
the unlatch tag to 1 and the triggering condition remains, the alarm is
immediately latched again.

We suggest that you unlatch the Rate Alarm only after the rate of change
between input samples has returned below the Rate Alarm Limit value.
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Table 11 - Open Wire Conditions

Sensor Offset

The Sensor Offset compensates for any known error on the sensor or channel
to which the sensor is connected. The value is set in signal units and is added to
the data value.

For example, consider an application that uses the Current (mA) input type
with the 4...20 mA range and scaling at 0...100%. If a sensor has an error and
the channel consistently reports current signal values by 0.2 mA lower than the
actual value, you must set Sensor Offset to 1.25%.

You must use the O.Chxx.SensorOffset tag to set the Sensor Offset. In the
example above, the O.Chxx.SensorOffser tag = 1.25.

For more information on how to use the module tags, see Appendix B, Module
Tag Definitions on page 127.

Open Wire Detection

Open Wire Detection detects when a wire is disconnected from the channel.
You must enable Open Wire Detection in the module configuration.

To see where to enable Open Wire Detection on the 5094-1F8 module, see
page 92.

Table 11 describes the results of an Open Wire condition occurring when the
module is operating in each mode.

Mode Cause of Detection Resulting Module Behavior
Current (mA) The input signal for a channel is « Input data for the channel changes to a specific scaled value corresponding to the Underrange value for the
below 100 pA. channel’s Input Range.
IMPORTANT: This feature is «  The I:Chxx.OpenWire tag changes to 1.
available in Current mode only )
when the channel uses the 4...20 | * Afaultoccurs and the /:Chxx.Fault tag is set to 1.
mA input range.
Voltage The input signal value reaches full | « Input data for the channel changes to a specific scaled value corresponding to the Overrange value for the

scale of the input range used.

channel’s Input Range.
» The I:Chxx.OpenWire tag changes to 1.
» Afault occurs and the /:Chxx.Fault tag is set to 1.

IMPORTANT  The Disable All Alarms feature, does not disable the Open Wire Detection
feature. The Disable All Alarms feature disables all alarms on the module.

The Open Wire Detection feature is not an alarm. It is an indicator that a wire
has been disconnected from the channel but does not trigger an alarm.

To disable the Open Wire Detection feature, you must clear the Open Wire
Detection checkbox in the module configuration.
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Over Temperature Detection

The Over Temperature Detection feature indicates that the temperature of the
conditions within which the module is operating are higher than the module
operating limits.

When an Over Temperature condition exists, the I. Chxx.OverTemperature tag
is set to 1.

Field Power Loss Detection

The Field Power Loss Detection feature monitors for the loss of power at an
input module channel. When field power to the module is lost, a channel-level
fault is sent to the controller to identify the exact channel faulted.

Field Power Loss Detection has a corresponding tag that can be examined in
the user program if a fault occurs. For information on modules, see Appendix
B, Module Tag Definitions on page 127.

To see where to enable or disable field power detection, see page 91.
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Fault and Status Reporting

The 5094-IF8 module sends fault and status data with channel data to the
owner-controller and listening controllers. The data is returned via module
tags that you can monitor in your Logix Designer application.

With some exceptions, the 5094-1F8 module provides the fault and data status
in a channel-centric format. The tag names in the following table that include
Chxx represent channel-centric data. The xx represents channel number.

Table 12 - 5094-1F8 Module - Fault and Status Data Tags

Data Type Tag Name Triggering Event That Sets the Tag
ConnectionFaulted ™ The owner-controller loses its connection to the module.
Chxx.Fault The channel data quality is bad.
Chxx.OpenWire The following conditions:
+ The channel uses a Voltage input type in any input range and the input signal value reaches full scale.
+ The channel uses a Current input type in only the 4...20 mA input range and the input signal goes below 100 pA.
Fault ; - h
The input signal at the channel is below 100 pA.
Chxx.Underrange The channel data is beneath the absolute minimum for this channel.
Chxx.Overrange The channel data is above the absolute maximum for this channel.
Chxx.OverTemperature The module is at a higher temperature than its rated operating limits.
RunModel" The module is in Run Mode.
DiagnosticActive Indicates if any diagnostics are active or if the prognostics threshold is reached.
DiagnosticSequenceCount A counter that increments when a diagnostic condition occurs or goes away. The counter is a rolling counter that skips 0
on rollovers.
Chxx.Uncertain The channel data can be imperfect but it is not known to what degree of inaccuracy.
Chxx.FieldPowerOff Field power is not present on the channel.
Chxx.NotANumber The most recently received data value was not a number.
Chxx.LLAlarm The following conditions exist:
+ The /.Chxx.Data tag value is less than the C.Chxx.LLAlarmLimit tag value or the alarm is latched.
+ The O.Chxx.LLAlarmEn tag is set.
+ Alarms are enabled for the channel.
Chxx.LAlarm The following conditions exist:
« The/.Chxx.Data tag value is less than the C.Chxx.LAlarmLimit tag value or the alarm is latched.
» The 0.Chxx.LAlarmEn tag is set.
« Alarms are enabled for the channel.
Status
Chxx.HAlarm The following conditions exist:
« The.Chxx.Data tag value is greater than the C.Chxx.HAlarmLimit tag value or the alarm is latched.
» The 0.Chxx.HAlarmEn tag is set.
« Alarms are enabled for the channel.
Chxx.HHAlarm The following conditions exist:

« The I.Chxx.Data tag value is greater than the C.Chxx.HHAlarmLimit tag value or the alarm is latched.
+ The 0.Chxx.HHAlarmEn tag is set.
+ Alarms are enabled for the channel.

Chxx.RateAlarm

The following conditions exist:

» The absolute change between consecutive channel samples exceeds the C.Chxx.RateAlarmLimit tag value or the alarm
is latched.

» The 0.Chxx.RateAlarmEn tag is set.

« Alarms are enabled for the channel.

Chxx.Data

The channel data in scaled Engineering Units.

Chxx.RollingTimestamp

A continuously running, 15-bit timer that counts in milliseconds and is not related to CIP Sync.

Whenever a module scans its channels, it records the value of RollingTimestamp then. The controller program uses the
last two rolling timestamp values to calculate the amount of time between the samples.

(1) This tag provides module-wide data and affects all channels simultaneously.
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Notes:
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The 5094-1Y8 input module has eight single-ended and differential, non-

isolated channels. Each channel supports connection to the following input
types:

e Current
o Voltage
¢ RTD
o Thermocouple
Differential inputs have a greater resistance to the effects of electromagnetic

noise and provide improved flexibility regarding cable length when wiring your
module.

IMPORTANT  Remember the following:
« This module also has features that apply to all FLEX 5000 analog 1/0
modules that are described in Chapter 2, Common Analog I/0 Module
Features on page 23.

+ You can configure the features that are described in this chapter with the
Logix Designer application.

For more information on how to configure the module, see Chapter 6,
Configure the Module on page 81.
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Module Features The 5094-1Y8 module has the following features:

o Multiple Input Ranges
o Notch Filter
o Digital Filter

. Underrange[Overrange Detection

o DProcess Alarms
o Rate Alarm

o Sensor Types

¢ Sensor Offset

e 10 Ohm Copper Offset

e Input SSV Switch Enable

e Open Wire Detection

o Temperature Units

o Over Temperature Detection

o Field Power Loss Detection

e Cold Junction Compensation
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Multiple Input Ranges

The 5094-1Y8 module offers multiple input ranges. The input type that you
choose during module configuration determines the available input ranges.

For the RTD input type, the sensor type that you choose determines the
available input ranges. The Logix Designer automatically sets the Input Range
to the valid setting after you select a sensor type.

Table 13 describes the available module input ranges.

Table 13 - 5094-1Y8 Module - Channel Input Ranges

Input Type Sensor Type Available Input Ranges
Current (mA) N/A One of the following:
+ 0...20mA
« 4...20mA
Voltage (V) N/A One of the following:
+ -10...10V
« 0...5V
« 0...10V
RTD Ohm One of the following:
+ 1...500Q
+ 2...1000Q2
+ 4...2000Q
+ 8...4000Q
100 Q2 PT 385 1...500 Q2
200 Q2 PT 385 2...1000 Q
500 €2 PT 385 4...2000 Q2
1000 €2 PT 385 8...4000 Q
100 QPT3916 1...500Q
200 Q2 PT 3916 2...1000 Q
500 Q2 PT3916 4...2000 Q2
1000 Q2 PT 3916 8...4000 Q
10QCU 427 1...500 Q
120 QNI 672 1...500Q
100 2 NI 618 1...500 Q
120 Q2NI618 1...500 Q
200 QNI 618 2...1000Q
500 Q2 NI 618 4...2000 Q2
Thermocouple mV or any Thermocouple type | -100...100 mV

To see where to choose an input range for the 5094-1Y8 module, see page 95.
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Notch Filter

The Notch Filter is a built-in feature of the Analog-to-Digital converter
(ADC) that removes line noise in your application. The removal of line noise is
also known as noise immunity.

The Notch Filter attenuates the input signal at the specified frequency.

Choose a Notch Filter based on what noise frequencies are present in the
module operating environment and any sampling requirements that are needed
for control. For example if the Notch Filter setting is 60 Hz, 60 Hz AC line
noise and its overtones are filtered out.

The following Notch Filter settings are available on a 5094-1Y8 module:

e SHz

e 10Hz

e ISHz

e 20Hz

e 50Hz

e 60Hz

o 100Hz

e 200 Hz

e 500Hz

e 1000 Hz
e 2500 Hz
e 5000 Hz
e 10000 Hz
e 15625 Hz
e 25000 Hz
e 31250Hz
e 62500 Hz

If you want to filter lower frequency noise, you get a slower input sample rate.

To see where to choose a notch filter for the 5094-1Y8 module, see page 95.
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Relationship between Notch Filter Settings and RPI Setting

There is a relationship between a Notch Filter setting and the RPI rate.

e Ifyou want greater noise suppression at the selected Notch Filter
frequency and improved resolution, you use a slower input sample rate.

For example, if you choose the 60 Hz notch filter setting and need better
noise suppression and resolution, the recommended module minimum

RPIis 60 ms.

o Ifyou want a faster input sample rate at the selected Notch Filter
frequency, the noise suppression and resolution is lesser.

Using the previous example, if you choose the 60 Hz notch filter setting

and need faster input sampling, the recommended module minimum

RPIis 20 ms.

In Table 14, each Notch Filter setting has two recommended minimum
module RPI values that allow the required time to collect samples from each
channel. One setting provides faster sample speed and the other provides

slightly better resolution at slower sample speeds.

Table 14 - Notch Filter and Recommended Minimum Module RPI Values - Effect on Noise Rejection

Recommended Minimum Module RPI Value

Application That is Configured With Only One Channel Enabled

Application With All Channels Enabled and Using the Same Notch
Filter Setting on All Channels

Notch Filter Faster Sampling Speed Better Noise Rejection Faster Sampling Speed Better Noise Rejection
5Hz 211 ms 631ms 750 mst? N/A

10 Hz 106 ms 316 ms 422 ms N/A
15Hz 64 ms 190 ms 254 ms N/A

20 Hz 53 ms 158 ms 212 ms 632 ms
50 Hz 22ms 64 ms 86 ms 254ms
60 Hz (default) 18 ms 53 ms 72ms 212ms
100 Hz 1ms 32ms 44 ms 127 ms
200 Hz 5.6ms 16.1ms 22.2ms 65 ms
500 Hz 2.5ms 6.7ms 9.6ms 26.5ms
1000 Hz 1.4ms 3.5ms 54ms 13.8ms
2500 Hz 0.8 ms 1.6ms 2.9ms 6.2ms
5000 Hz 0.6ms 1.0ms 2.0ms 3.7ms
10000 Hz 0.5ms 0.7 ms 1.6 ms 2.4ms
15625 Hz 0.5ms 0.6ms 1.6ms 2.0ms
25000 Hz 0.4 ms 0.5ms 1.5ms 1.7ms
31250 Hz 0.4 ms 0.5ms 1.5ms 1.6 ms
62500 Hz 0.4 ms 0.4 ms N/A 1.4ms

(1) Ifyou use the 5 Hz Notch Filter setting with four channels, the input data cannot be refreshed at every RPI, even if the maximum RPI allowed is used. Instead, fresh data is delivered approximately

every other RPI.
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Noise Rejection When Using Different Notch Filter Selections

When input channels on the same module use different Notch Filter
selections, you must consider the sample time for each channel. This helps you
to find the recommended RPI that provides enough time for sampling all

channels.

The eight input channels on the 5094-1Y8 module are grouped into two
groups. Channels 00...03 are grouped, and channels 04...07 are grouped. When

you determine the recommended minimum module RPI value, remember:

e The recommended minimum module RPI value when channels use
different Notch Filter selections is determined by group.

The recommended minimum RPI rates for all enabled channels are
added together. If any channel in the other group is enabled, the
recommended minimum RPI rate for each enabled channel is increased

by 0.2 ms.

o Ifthe groups have different recommended minimum RPI values, use the
higher RPI value when you configure the module.

Table 15 lists the values in an application that needs a faster sampling rate.

Table 15 - Example Application That Requires Faster Sampling Speed

Channel Channel Notch Filter Recommended Minimum Module | Recommended Minimum Module Recommended Minimum Module
Group RPI for Each Channel RPI RPI to Use in Module Configuration
[ | Ch0o 50Hz 21.6 ms
Cho1 1000 Hz 1.6ms
I Grouped 23.7ms
together  ho2- Disabled | N/A N/A
Ch03 62500 Hz 0.6 ms
72.2ms
(ho4 60 Hz 18.2ms
Ch05 60 Hz 18.2ms
Grouped 72.2ms
together | pog 60 Hz 18.2ms
[ | Cho7 60 Hz 18.2ms

(1) The values in this column represent the corresponding recommended minimum RPI value listed in Table 14 with an additional 0.2 ms added to it because at least one channel is enabled in the
other group.

Table 16 lists the values in an application that needs better noise rejection.

Table 16 - Example Application That Requires Better Noise Rejection

Channel Channel Notch Filter Recommended Minimum Module | Recommended Minimum Module Recommended Minimum Module
Group RPI for Each Channel! RPI RPI to Use in Module Configuration
[ | Choo 50 Hz 63.6ms
Cho1 1000 Hz 3.8ms
I Grouped 67.8ms
together | ho2- Disabled | N/A N/A
(ho3 62500 Hz 0.6 ms
212.2ms
(ho4 60 Hz 53.2ms
Ch05 60 Hz 53.2ms
Grouped 2122ms
together [ chog 60 Hz 53.2ms
[ | Cho7 60 Hz 53.2ms

(1) The values in this column represent the corresponding recommended minimum RPI value listed in Table 14 with an additional 0.2 ms added to it because at least one channel is enabled in the
other group.
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Amplitude %

Digital Filter

The Digital Filter is a first-order lag filter. It smooths input data noise
transients on each input channel. This value specifies the time constant for a
digital, first-order lag filter on the input. The input is 63% of the step change

after the first time constant elapses.

120 -
100
80 e — -
- = -
~A= | | || _Lase==
ol / T et
wly /s T T
e | nfiltered Input
s TA = 010 5
2 — —TA=050s
----- TA=099s

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0 1.1 1.2
Time in Seconds

The filter value is specified in units of milliseconds. A value of 0 (zero) disables
the filter. The digital filter equation is as shown.

At = (X -V
Y n-'n-1)

= R =+
e At +TA
Y, =Present Output, Filtered Peak Voltage (PV)
Yjy-1 = Previous Output, Filtered PV
At =Module Channel Update Time (seconds)

TA = Digital Filter time Constant (seconds)
Xy = PresentInput, Unfiltered PV

IMPORTANT  Remember the following:
+ Digital Filter input data changes only when new input data is collected.

« Ifan Overrange or Underrange condition is detected before the Digital
Filter input data is collected, the condition is indicated immediately. An
immediate indication also applies to the Fault data for the input.

To see where to choose a digital filter for the 5094-1Y8 module, see page 95.
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Underrange/Overrange Detection

Underrange/Overrange Detection detects when the 5094-1Y8 module is
operating beyond limits set by the input range.

The module can read input signal levels outside the low and high signal values
for each input range. The signal limits to which the module can read are
thresholds. Only when the signal is beyond a threshold is an underrange or
overrange condition that is detected and indicated.

For example, if you configure a 5094-1Y8 module channel to use the + 10V
input range, an overrange condition does not exist until the input signal
exceeds 12V.

Table 17 lists the input ranges of the 5094-1Y8 module and the thresholds in

each range before the module detects an underrange/overrange condition.

Table 17 - Input Type Underrange/Overrange Thresholds

Input Type Range - Currentand | Underrange Overrange Deadband
Voltage Input Type | Threshold Threshold Examplem
Sensor Type - RTD
and Thermocouple
Input Type
0...20mA <-0.07mA
Current (mA) : >23.00mA 0.07mA
4...20mA <3mA
+10.00V <-12.00V >12.00V 0.04v
Voltage (V) 0...5V <-0.02v >6.00V 0.02v
0...10V <-0.04V > 12.00V 0.04v
Pt385 <-200°C >870°C
<-328°F > 1598 °F
<73°K >1143°K
<132°R >2058 R
Pt3916 <-200°C >630°C
<-328°F > 1166 °F
<73°K >903 K
<132°R > 1626 °R
(ud27 <-200°C > 260 °C
RTD <-328°F > 500 °F N/A
<73°K > 533 °K
<132°R > 960 °R
Ni672 <-80°C >320°C
<-112°F > 608 °F
<193 °K > 593 °K
<348°R > 1068 °R
Ni618 <-60°C >250°C
<-76°F > 482 °F
<213°K >523°K
<384°R > 942 °R
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Table 17 - Input Type Underrange/Overrange Thresholds

Input Type Range - Currentand | Underrange Overrange Deadband
Voltage Input Type | Threshold Threshold Examplem
Sensor Type - RTD
and Thermocouple
Input Type
B <21°C >1820°C

<68°F >3308°F

<293°K >2093 °K

<528°R >3768 °R

C <0.00°C >12320°C
<32°F > 4208 °F

<273°K >2593°K

<492°R > 4668 °R

E <-270°C > 1000 °C
< -454°F >1832°F

<3°K >1273°K

<6°R >2292°R

J <-210°C >1200°C

Th | <-346°F >2192°F NA

emocotpe <63°K > 1473 °K
<114°R >2652°R

K <-270°C >1372°C
<-454°F >2502°°F

<3°K > 1645 °K

<6°R >2961°R

N <-270°C >1300°C
<-454°F >2372°F

<3%K >1573 K

<6R >2832°R

R <-50°C >1768°C
<-58°F >3215°F

<23°K >2041°K

<402°R >3674°R
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Table 17 - Input Type Underrange/Overrange Thresholds

Input Type Range - Currentand | Underrange Overrange Deadband
Voltage Input Type | Threshold Threshold Examplem
Sensor Type - RTD
and Thermocouple
Input Type
S <-50°C >1768°C

<-58°F >3215°F
<223°K >2041°K
<402°R >3674°R
T <-270°C >400°C
<-454°F >752°F
<3%K >673°K
<6°R >1212°R

Thermocouple N/A

TXK/XK(L) <-200°C >800°C
<-328°F > 1472°F
<73°%K > 1073 °K
<132°R >1932°R

D <0.00°C >12320°C
<32°F > 4208 °F
<273°K >2593°K
<492°R > 4668 °R

(1) Underrange is set at < 3 mA, but the /:Chxx.Data tag reports values as low as 0.0 mA. The condition is clamped when the signal
reaches 3mA.

(2)  The module has alarm deadband values for each range. The deadband lets a condition remain set despite it disappearing. For
example, if a module uses a Current input type in the 4...20 mA range and the signal value goes below 3 mA, the underrange
condition is triggered. Because of the 0.07 mA deadband, the condition is not cleared until the signal value reaches 3.07 mA.
For more information on Alarm Deadbands, see page 60.

IMPORTANT  The Disable All Alarms feature, does not disable the underrange/overrange
detection feature.

The Disable All Alarms feature disables alarms on the module. Underrange/
Overrange detection is not an alarm. Itis an indicator that channel data has
gone beyond the absolute maximum or minimum, respectively, for the
channel range.

To disable the Underrange/Overrange detection feature, you must disable
the channel.

Underrange/overrange conditions are indicated when the following tags
change to 1:

o 1.Chxx.Underrange
o LChxx.Overrange

For more information on how to use the module tags, see Appendix B, Module
Tag Definitions on page 127.
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Process Alarms

Process alarms alert you when the module has exceeded configured high or low
limits for each channel. The following are the user-configurable, alarm
trigger points:

o High high
° LOW

o Lowlow

To use the Process Alarms, you must complete the following tasks:
o Enable the alarms

 Configure the trigger points
Enable Process Alarms

When the module tags are created, the Process Alarm tags are disabled by
default.

To see where to enable Process Alarms for the 5094-1Y8 module, see page 95.
Configure Alarm Trigger Points

You must configure the Process Alarm with a trigger point. That is, set values in
Engineering Units that, once the signal reaches the value, the alarm is triggered.

Process Alarm trigger points are related to the Scaling parameters that you
configure for the channel. The Engineering Units that are established in
Scaling determine the Process Alarm trigger points. That is, the available
trigger point values can be in signal units or engineering units.

For example, consider a channel that uses the Current (mA) input type, the
4 mA...20 mA input range, and scales the High and Low Engineering values of
100 and 0, respectively. The available Process Alarm values range from 0...100.

In this case, if the High Limit alarm is set to 50 EU, when the input signal
reaches 12 mA, the High Limit alarm is set. The alarm is set because Scaling
was configured for Percentage of Full Scale and a signal value of 12 mA is 50%
of the full scale of engineering units.

To see where to set the Process Alarm trigger points for the 5094-IY8 module,

S€C pagce 9 2
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Latch Alarms

Check Latch Process Alarms on the A4larms category to latch the process
alarms. To see where to latch Process Alarms on the 5094-1Y8 module, see

page 9 2

Unlatch Alarms

IMPORTANT  Before you unlatch an alarm, make sure the condition that triggered the
alarm no longer exists.

Once an alarm is latched, you must manually unlatch it. To unlatch an alarm,
change the output tag for that alarm.

For example, change the O.Chxx.L AlarmUnlatch tag for the low alarm that you
want to unlatch from 0 to 1.

IMPORTANT  After an alarm is unlatched, change the tag back from 110 0.

You must change the tag from 0 to 1 to unlatch the alarm each time it is
triggered.

If you do not change the tag back to 0 and the alarm is latched again in the
future, the alarm remains latched despite the Unlatch tag value being 1.

For more information on how to use the module tags, see Appendix B, Module
Tag Definitions on page 127.

Alarm Deadband

You can configure an alarm deadband to work with these alarms. The
deadband lets the process alarm status bit remain set, despite the alarm
condition disappearing, as long as the input data remains within the deadband
of the process alarm.

The following graphic shows input data that sets each of the four alarms at
some point during module operation. In this example, latching is disabled;
therefore, each alarm turns Off when the condition that caused it to set ceases
to exist.
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Figure 4 - Alarm Deadband Alarm Settings

High high alarm turns On. High high alarm turns Off.
High alarm remains On. High alarm remains On.
High high \[\\ /
tHigh egarm / \ High alarm tumns Off.
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Low low

~a—— Normal Input Range

Low alarm turns On. : Low alarm turns Off.
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Low low alarm turns On. Low low alarm turns Off.

Low alarm remains On. Low alarm remains On.
43153

To see where to set the Alarm Deadband on the 5094-1Y8 module, see page 95.

Rate Alarm

The Rate Alarm defines the maximum rate of change between input samples in
Engineering Units per second. If the Rate Alarm Limit is exceeded, the
LChxx.RateAlarm tagset to 1.

You can enable Rate Alarm latching. To see where to enable the Rate Alarm

latching on the 5094-1Y8 module, see page 95.

Once the Rate Alarm is latched, you must change the
O.Chxx.RateAlarmUnlatch tag to 1.

You can unlatch the alarm at any point in the system operation. If you change
the unlatch tag to 1 and the triggering condition remains, the alarm is
immediately latched again.

We suggest that you unlatch the Rate Alarm only after the rate of change
between input samples has returned below the Rate Alarm Limit value.
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Sensor Types

This module supports multiple sensor types with the available selections
dictated by the input type configuration.

Table 18 - Available Sensor Types on the 5094-1Y8 Module

Input Type Available Sensor Types

RTD 100 Q PT 385
200 €2 PT 385
500 €2 PT 385
1000 €2 PT 385
100 €2 PT3916
200Q2PT3916
500€2PT3916
1000 Q PT 3916
10€QCU 427
120 QNI 672
100 €2NI618
120 QNI 618
200 2 NI 618
500 C2NI 618

Thermocouple B,(,D,E J, K N,R, S, T, TXK/XK (L)

To see where to select a Sensor Type for a channel, see page 95.
Sensor Type Temperature Limits

The 5094-1Y8 lets you set temperature limits when the module uses the RTD
or Thermocouple input types.

The choices made during module configuration for the following parameters
determine Sensor Type temperature limits:

e Input Type
e Sensor Type

o Temperature Units

To see where to set the parameters that affect temperature limits on the

5094-1Y8 module, see page 95.

IMPORTANT  When you make the configuration choices that are listed previously, the
Scaling parameters are automatically set on the Chxx category of the
Module Properties dialog box. They cannot be changed in the software.

The Low Signal value equals the Low Engineering value. The High Signal
value equals the High Engineering value.
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For example, you can configure a channel with the following parameters:
¢ Input Type = RTD
o Sensor Type = 120 ohms N1 672
e Input Range = 1 ohms to 500 ohms 3-wire

o Temperature Units = Celsius

In this case, the Scaling parameters are set as follows:
e Low Signal =-80.0°C
Low Engineering = -80.0 °C

o High Signal = 320.0°C
High Engineering = 320.0 °C

General choo
Connection
g?:::‘z‘:"” [l isable Channel
&-Cnoo Sealing
Engineering Units: z
E1-Ch1 ginesring
e Sensor Type: tich Sgral Fioh Enoncering
E1-Ch0: 20,0 =
320, < -[320 £
& . Low Signalz Low Engineering:
ams
Sow Temperatre Units: 00 < -[®0 <
Aams
E1-Ch05 10 ohms Copper Offset: | 0.00 ohms.
Aams
-Chos
Homs Remote CJ Ch Notch Fiter:
£ Ch7 ’
i ITnputssVSwitche ErEs o ] ms
CJ Channels
Calbration Diagnostics
[] ©pen Wire Detection
Status: Offine [ ok ] [ cancel op [t |
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Table 19 lists temperature range limits on the 5094-1Y8 module.

Table 19 - Temperature Limits for RTD and Thermocouple Sensor Types

Input Type Sensor Type Temperature Range Limits
RTD 100 Ohm PT 385 -200...870°C
200 0hm PT 385 -328...1598 °F
500 Ohm PT 385 73...1143°K
1000 Ohm PT 385 132...2058 °R
100 Ohm PT 3916 -200...630°C
200 0hm PT 3916 -328...1166 °F
500 0hm PT 3916 73...903 °K
1000 0hm PT 3916 132...1626°R
10 Ohm CU 427 -200...260 °C
-328...500 °F
73...533°K
132...960 R
120 Ohm NI 672 -80...320°C
-112...608 °F
193...593 K
348...1068 °R
100 Ohm NI 618 -60...250 °C
120 0hm NI 618 -76...482 °F
200 0hm NI 618 213...523°K
500 Ohm NI 618 384...942°R
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Table 19 - Temperature Limits for RTD and Thermocouple Sensor Types

Input Type Sensor Type

Temperature Range Limits

Thermocouple (mV) TCType B

21...1820°C
68...3308 °F
293...2093 °K
528...3768 °R

TCType C

0...2320°C
32...4208 °F
273...2593 °K
492...4668 °R

TCType D

0...2320°C
32...4208 °F
273...2593°K
492...4668 °R

TCType E

-270...1000 °C
-454...1832°F
3...1273°K
6...2292°R

TCType )

-210...1200°C
-346...2192°°F
63...1473 °K

114...2652 °R

TCType K

-270...1372°C
-454...2502 °F
3...1645°K
6...2961°R

TCType N

-270...1300°C
-454...2372°°F
3...1573°K
6...2832°R

TCTypeR

-50...1768 °C
-58...3215°F
223...2041°K
402...3674°R

TCType S

-50...1768 °C
-58...3215°F
223...2041°K
402...3674°R

TCTypeT

-270...400 °C
-454...752°F
3...673°K
6...1212°R

TCType TXK/XK (L)

-200...800 °C
-328...1472°F
73...1073 °K

132...1932°R
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Sensor Offset

The Sensor Offset compensates for any known error on the sensor or channel
to which the sensor is connected. The value is set in signal units and is added to
the data value.

For example, consider an application that uses the Current (mA) input type
with the 4...20 mA range and scaling at 0...100%. If a sensor has an error and
the channel consistently reports current signal values by 0.2 mA lower than the
actual value, you must set Sensor Offset to 1.25%.

You must use the O.Chxx.SensorOffset tag to set the Sensor Offset. In the
example above, the O.Chxx.SensorOffser tag = 1.25.

For more information on using module tags, see Appendix B, Module Tag
Definitions on page 127.

10 Ohm Copper Offset

With 10 Ohm Copper Offset, you can compensate for a small offset error in a
10 ohm copper RTD. The channel must be connected to the 10 Ohm CU 427
Sensor Type to use this feature. The offset value is indicated in units of

0.01 Ohm.

For example, if the resistance of a copper RTD used with a channel is 9.74 Q at
25 °C, the 10 Ohm Copper Offset lets you account for the error. You must set
the 10 Ohm Copper Offset field on the Configuration tab to -0.26 or by
setting the C.Chxx.TenOhmOffset to -26.

To see where to set the 10 Ohm Copper Offset on the 5094-1Y8 module, see
page 95.

Input SSV Switch Enable

The 5094-1Y8 has eight non-isolated differential inputs.

Select only when the channel is connected to a 2-wire current device. This
shorts the analog input channel and analog common ground to avoid the need
to install an additional jumper wire on the terminal. The channel will behave as
asingle-ended channel and the module will source current (maximum 25 A) to
the device using the specific terminals marked 24V (terminals 32, 34, 36, 38,
40, 42, 44, and 46).

Do not attempt to have the 5094-1Y8 source current through Sensor Source
Voltage (SSV) in any other configurations.
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Table 20 - Open Wire Conditions

The 5094-1Y8 does not support 3-wire current or voltage devices. We
recommend to use the 5094-IF8 if you need to connect to a 3-wire device. The
5094-1Y8 only supports 4-wire current or voltage devices that are using
external power.

To see where to enable the Input SSV Switch on the 5094-1Y8 module, see
page 95.

Open Wire Detection

Open Wire Detection detects when a wire is disconnected from the channel.
You must enable Open Wire Detection in the module configuration.

To see where to enable Open Wire Detection on the 5094-1Y8 module, see
page 95.

Table 20 describes the results of an Open Wire condition occurring when the
module is operating in each mode.

Mode Cause of Detection Resulting Module Behavior
Current (mA) | The input signal for a channel is « Input data for the channel changes to a specific scaled value corresponding to the Underrange value for the
below 100 pA. channel’s Input Range.
IMPORTANT: This feature is available in | . The /:Chxx. OpenWire tag changes to 1.
Current mode only when the channel ) )
uses the 4....20 mA input range. » Afault occurs and the /:Chxx.Fault tag is set to 1.
Voltage The input signal value reaches full scale |« Input data for the channel changes to a specific scaled value corresponding to the Overrange value for the channel’s
of the input range used. Input Range.
« The [:Chxx.OpenWire tag changes to 1.
«  Afault occurs and the /:Chxx.Fault tag is set to 1.
RTD A wire is disconnected from the channel. | « Input data for the channel changes to the highest scaled temperature value associated with the selected sensor
type.
« The /:Chxx.OpenWire tag changes to 1.
« The I.Chxx.Overrange tag s set to 1.
« Afault occurs and the /:Chxx.Fault tag is set to 1.
Thermocouple | A wire is disconnected from the channel. | « Input data for the channel changes to the highest scaled temperature value associated with the selected sensor
with Sensor type.
%gg =AnyTC « The [:Chxx.OpenWire tag changes to 1.
« The l.Chxx.Overrange tag is set to 1.
«  Afault occurs and the /:Chxx.Fault tag is set to 1.
Thermocouple | A wire is disconnected from the channel. | «  Input data for the channel changes to a specific scaled value corresponding to the Overrange value for the channel’s
with Sensor Input Range.
Type=mV

« The /:Chxx.OpenWire tag changes to 1.
« The I.Chxx.Overrange tagis set to 1.
« Afault occurs and the /:Chxx.Fault tag is set to 1.
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IMPORTANT  The Disable All Alarms feature, does not disable the Open Wire Detection
feature. The Disable All Alarms feature disables all alarms on the module.

The Open Wire Detection feature is not an alarm. It is an indicator that a wire
has been disconnected from the channel but does not trigger an alarm.

To disable the Open Wire Detection feature, you must clear the Open Wire
Detection checkbox in the module configuration.

Temperature Units

You can use the following temperature units with your 5094-1Y8 module:
o Celsius
o Kelvin
o Fahrenheit
¢ Rankine

e Custom
Each channel is individually configurable for its temperature units.

To see where to select the temperature units for a channel, see page 95.

Over Temperature Detection

The Over Temperature Detection feature indicates that the temperature of the
conditions within which the module is operating are higher than the module
operating limits.

When an Over Temperature condition exists, the I. Chxx.OverTemperature tag
is set to 1.

Field Power Loss Detection

The Field Power Loss Detection feature monitors for the loss of power at an
input module channel. When field power to the module is lost, a channel-level
fault is sent to the controller to identify the exact channel faulted.

Field Power Loss Detection has a corresponding tag that can be examined in
the user program if a fault occurs. For information on modules, see Appendix
B, Module Tag Definitions on page 127.

To see where to enable or disable field power detection, see page 94.
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Fault and Status Reporting

Cold Junction Compensation

When using the 5094-1Y8 module with a thermocouple input type, the
channel must account for the thermoelectric effect of a junction of the
thermocouple field wires and the terminal base (TB) assembly.

IMPORTANT  TBs are not included with your module and are not available for purchase.
TBs consists of a mounting base (MB) and removable terminal block (RTB).
You must purchase MBs and RTBs separately and assemble them together.

You must use a cold junction compensation (CJC) RTB when a 5094-1Y8
module uses a thermocouple input type. The CJCRTBs account for the
thermoelectric effect.

The following CJCRTBs are available for order:
+  5094-RTB3T, 5094-RTB3TXT
+  5094-RTB3TS, 5094-RTB3TSXT

The junction at which temperature is measured is the hot junction. The
junction where the thermocouple wire interfaces with copper are the cold

junction. The transition from thermocouple wire to copper typically happens
at the RTB terminal.

The thermoelectric effect alters the input signal and must be compensated for
to measure temperatures accurately. To compensate the input signal from your
module accurately, you must use cold junction compensation to account for the
increased voltage.

Cold Junction Disable Option

You can disable cold junction compensation on your 5094-IY8 module. To see
where to disable cold junction compensation, see page 96.

The 5094-1Y8 module sends fault and status data with channel data to the
owner-controller and listening controllers. The data is returned via module
tags that you can monitor in your Logix Designer application.

With some exceptions, the 5094-1Y8 module provides the fault and data status
in a channel-centric format. The tag names in the following table that include
Chxx represent channel-centric data. The xx represents channel number.
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Table 21 - 5094-1Y8 Module - Fault and Status Data Tags

Data Type Tag Name Triggering Event That Sets Tag
ConnectionFaulted ™ The owner-controller loses its connection to the module.
Chxx.Fault The channel data quality is bad.
CJChxx.Fault The cold junction data quality is bad.
Chxx.OpenWire The following conditions:
« The channel uses a Voltage input type in any input range and the input signal value reaches full scale.
« The channel uses a Current input type in only the 4...20 mA input range and the input signal goes below 100 yA.
The input signal at the channel is below 100 pA.
Fault + When the channel uses RTD or Thermocouple input type and a wire is disconnected from the channel.
CJChxx.OpenWire When a wire is disconnected from the cold junction.
Chxx.Underrange The channel data is beneath the absolute minimum for this channel.
(JChxx.Underrange The cold junction at the channel is beneath the absolute minimum for this channel.
Chxx.Overrange The channel data is above the absolute maximum for this channel.
CJChxx.Overrange The cold junction at the channel is above the absolute maximum for this channel.
RunModel" The module is in Run Mode.
DiagnosticActive Indicates if any diagnostics are active or if the prognostics threshold is reached.
DiagnosticSequenceCount A counter that increments when a diagnostic condition occurs or goes away. The counter is a rolling counter that skips
0on rollovers.
Chxx.Uncertain The channel data can be imperfect but it is not known to what degree of inaccuracy.
CJChxx.Uncertain The cold junction data can be inaccurate but it is not known to what degree of inaccuracy.
Chxx.OverTemperature The module is operating at a higher temperature than its rated operating limits.
CJChxx.Temperature Current temperature of the cold junction.
Chxx.FieldPowerOff Field power is not present on the channel.
CJChxx.FieldPowerOff Field power is not present at the cold junction.
Chxx.NotANumber The most recently received data value was not a number.
Chxx.LLAlarm The following conditions exist:
+ The l.Chxx.Data tag value is less than the C.Chxx.LLAlarmLimit tag value or the alarm is latched.
+ The 0.Chxx.LLAlarmEn tag s set.
+ Alarms are enabled for the channel.
Status Chxx.LAlarm The following conditions exist:
+ Thel.Chxx.Data tag value is less than the C.Chxx.LAlarmLimit tag value or the alarm is latched.
+ The O.Chxx.LAlarmEn tag is set.
+ Alarms are enabled for the channel.
Chxx.HAlarm The following conditions exist:
« The l.Chxx.Data tag value is greater than the C.Chxx.HAlarmLimit tag value or the alarm is latched.
+ The 0.Chxx.HAlarmEn tag is set.
+ Alarms are enabled for the channel.
Chxx.HHAlarm The following conditions exist:

» The /.Chxx.Data tag value is greater than the C.Chxx.HHAlarmLimit tag value or the alarm is latched.
« The 0.Chxx.HHAlarmEn tag is set.
+ Alarms are enabled for the channel.

Chxx.RateAlarm

The following conditions exist:

» The absolute change between consecutive channel samples exceeds the C.Chxx.RateAlarmLimit tag value or the alarm
is latched.

» The 0.Chxx.RateAlarmEn tag is set.

« Alarms are enabled for the channel.

Chxx.Data

The channel data in scaled Engineering Units.

Chxx.RollingTimestamp

A continuously running, 15-bit timer that counts in milliseconds and is not related to CIP Sync.

Whenever a module scans its channels, it records the value of RollingTimestamp then. The controller program uses the
last two rolling timestamp values to calculate the amount of time between the samples.

(1)  This tag provides module-wide data and affects all channels simultaneously.
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The 5094-OF8 output module has eight non-isolated channels. Each channel

supports connection to the following output types:
o Current

o Voltage

IMPORTANT  Remember the following:
+  This module also has features that apply to all FLEX 5000 analog 1/0
modules that are described in Chapter 2, Common Analog 1/0 Module
Features on page 23.

+ You can configure the features that are described in this chapter with the
Logix Designer application.

For more information on how to configure the module, see Chapter 6,
Configure the Module on page 81.
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Module Features The 5094-OF8 module has the following features:
o Multiple Output Ranges
o Channel Offset

o Hold for Initialization

o Connection Fault Handling
e Output Clamping
e Clamp Alarming

o Output Ramping/Rate Limiting

e No Load Detection

o Short Circuit Protection

o Over Temperature Detection

o Field Power Loss Detection

Multiple Output Ranges

The 5094-OF8 module offers multiple output ranges. The output type that

you choose during module configuration determines the available ranges.

Table 22 - Qutput Ranges

Input Type Available Output Range
Current (mA) + 0...20mA

+ 4...20mA
Voltage (V) + -10...70V

« 0...5V

« 0...70V

To see where to choose an output range for the 5094-OF8 module, see page 98.
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Channel Offset

The Channel Offset feature compensates for any known error on the sensor or
channel to which the sensor is connected. The value is set in signal units and is
added to the output data.

For example, consider an application that uses the Current (mA) input type
with the 4...20 mA range and scaling at 0...100%. If a channel used in the
output range 4...20 mA has an error that results in it consistently reporting

8 mA as 7.8 mA, you must account for the error by setting the Channel Offset
to 1.25.

To see where to set the channel offset for the 5094-OF8 module, see page 98.

Hold for Initialization

Hold for Initialization causes outputs to hold present state until the value
commanded by the controller matches the value at the output screw terminal
within 0.1% of full scale, providing a bumpless transfer.

If Hold for Initialization is selected, outputs hold if there is an occurrence of
any of these three conditions:

o Initial connection is established after power-up.

o A new connection is established after a communication fault occurs.

e There is a transition to Run mode from Program state.

e The module loses SA power. In this case, the data echo value goes to 0.0.
The LChxx.InHold tag for a channel indicates that the channel is holding.

To see where to enable Hold for Initialization for the 5094-OF8 module, see
page 98.
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Connection Fault Handling

You can configure 5094-OF8 output module behavior when a connection fault
occurs, that is, the connection between the owner-controller and the output
module breaks.

You must define the following:

o Output Behavior Immediately After a Connection Fault
o Fault State Duration After Connection Fault

o Final Fault State Value

Output Behavior Immediately After a Connection Fault
When the connection between an owner-controller and output module
breaks, the output can behave in the following ways. The available options
Fault Mode parameter is configured:

o Transition to a specific, user-defined value.

o Hold its last state.

If you configure the output to hold its last state, the output remains at
that state value until the following occurs:

— The connection to the owner-controller is re-established.

- The output returns to normal operation, as defined in the module
configuration.

Fault State Duration After Connection Fault
If you configure the output to transition to a specific value after the connection
breaks, you must define how long the output remains at the specified value

before it transitions to a Final Fault State.

You can configure the output to remain at the specific value for the
following times:

o Forever

e Onesecond

o Two seconds
o Five seconds
e Ten seconds

After the Fault State Duration time expires, the output transitions to user-
defined Final Fault State Value.
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Final Fault State Value

The Final Fault State Value defines the value to which the output goes after the
Fault State Duration time expires.

Output State Once Connection is Re-established

Once the connection between the owner-controller and output module is re-
established, the output resumes normal operation.

To see where to set the Connection Fault Handling parameters for the

5094-OF8 module, see page 98.

Output Clamping

Output Clamping limits the output from the analog module to remain within
a range configured by the controller, even when the controller commands an
output outside that range.

Once clamp values are set, if data received from the controller exceeds those
clamps, the following events occur:

o The output value transitions to the clamp limit but not to the requested
value.

e The appropriate limit alarm is triggered.

For more information on limit alarms, see Clamp Alarming on page 76.

For example, an application can set the high clamp on a module for 8V and the
low clamp for -8V. If a controller sends a value corresponding to 9V to the
module, the module applies only 8V to its screw terminals.
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You can disable or latch clamping alarms on a per channel basis. The alarms are

disabled by default.

IMPORTANT  Clamp values are in engineering units and are not automatically updated
when the scaling high and low engineering units are changed. Failure to
update the clamp values can generate a very small output signal that could
be misinterpreted as a hardware problem.

For example, a FLEX 5000 analog output module channel that uses a Current
(mA) output type with Clamping enabled has the following configuration
parameters:

+ Scaling values:
—High Engineering = 100.0000%
—Low Engineering = 0.0000%
+ (lamp Limits:
—High Clamp = 100.0000%
—Low Clamp = 0.0000%
If you change the Scaling High Engineering value to 90.0000%, the High
(Clamp value remains at 100.0000.

You must change the High Clamp value to 90.0000 to make sure that the
application continues to operate as expected.

To see where to set the high clamp and low clamp parameters for the

5094-OF8 module, see page 98.

Clamp Alarming

Clamp Alarming works directly with Output Clamping. When a module
receives a data value from the controller that exceeds clamping limits, it applies
signal values to the clamping limit. In addition, a limit alarm is triggered.

The following tags indicate that a clamping alarm was triggered. That is, the tag
is set to 1.

o LChxx.LLimitAlarm
o LChxx.HLimitAlarm

For more information on using module tags, see Appendix B, Module Tag
Definitions on page 127.
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Output Ramping/Rate Limiting

Output Ramping limits the speed at which an analog output signal can change.
This prevents fast transitions in the output from damaging the devices that an
output module controls. Output Ramping is also known as Rate Limiting.

Table 23 describes the types of ramping that are possible.

Table 23 - Output Ramping Types

Ramping type Description

Ramp in Run mode When the module is in Run mode, ramping occurs to all new output values at
the maximum ramp rate.

Ramp to Program mode When the present output value changes to the Program value after a
Program command is received from the controller.

Ramp to Fault mode When the present output value changes to the Fault value after a
communication fault occurs.

The maximum rate of change in outputs is expressed in engineering units per
second (EU/s), is called the maximum ramp rate and set in the Ramp Rate

field.

To see where to enable the Ramp in Run mode for the 5094-OF8 module,
see page 98.

To enable the other Output Ramping parameters, you must change module
tags to 1.

e Ramp to Program Mode - C.Chxx.RampToProg
e Ramp to Fault Mode and Final Fault State - C.Chxx. Ramp ToFault

For more information on using module tags, see Appendix B, Module Tag
Definitions on page 127.

Data Echo

Data Echo automatically sends channel data values that match the analog value
that was sent to the module’s screw terminals then.

A FLEX 5000 analog output module returns a value that was sent to it by the
owner-controller. The echoed value is indicated in the .Chxx.Data and is

represented in Engineering Units.

Fault and status data are also sent. This data is sent at the RPIL.
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No Load Detection

No Load Detection detects when a wire is disconnected from the channel or a
missing load for each output channel.

IMPORTANT  This feature is available only in Current (mA) mode.

The output range used with a FLEX 5000 analog output module determines
the current below which a load is considered missing. For example, if an
operating 5094-OF8 uses the 4...20 mA output range, the presence of a no load
condition is detected when the channel is connected to a load that draws less

than 4 mA.

The LChxx.NoLoad tag indicates the presence of a no load condition when it is
set to 1.

The No Load Detection feature is disabled by default. You must enable the
feature in your Logix Designer application project. To enable No Load
Detection, you must change the C.Chxx.NoLoadEn tagto 1.

For more information on using module tags, see Appendix B, Module Tag
Definitions on page 127.

Short Circuit Protection

Short Circuit Protection prevents damage that can result from driving a
current from the channel greater than the maximum current level the channel
can handle.

IMPORTANT  This feature is available only in Voltage (V) mode.

When a short circuit condition is detected, the following occurs:
o The output turns off.
e The L.Chxx.ShortCircuit tag is set to 1.

For more information on using module tags, see Appendix B, Module Tag
Definitions on page 127.

For more information on the maximum current that you can apply to an
output, see the FLEX 5000 Modules Specifications Technical Data,
publication 5094-TD001.
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Over Temperature Detection

The Over Temperature Detection feature indicates that the temperature of the
conditions within which the module is operating are higher than the module
operating limits.

When an Over Temperature condition exists, the I. Chxx.OverTemperature tag
is set to 1.

Field Power Loss Detection

The Field Power Loss Detection feature monitors for the loss of power at an
output module channel. When field power to the module is lost, a channel-
level fault is sent to the controller to identify the exact channel faulted.

Field Power Loss Detection has a corresponding tag that can be examined in
the user program if a fault occurs. For information on modules, see Appendix
B, Module Tag Definitions on page 127.

To see where to enable or disable field power detection, see page 97.
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Fault and Status Reporting

The FLEX 5000 analog output modules send fault and status data with
channel data to the owner and listening controllers. The data is returned via
module tags that you can monitor in your Logix Designer application.

With some exceptions, as noted in the following table, the FLEX 5000 analog
output modules provides the fault and data status in a channel-centric format.

Table 24 lists the FLEX 5000 analog output modules’s fault and status tags
available in the Logix Designer application.

Table 24 - 5094-0F8 Module- Fault and Status Data Tags

Data Type Tag Name Triggering Event That Sets Tag
ConnectionFaulted ™ The owner-controller loses its connection to the module.
Chxx.Fault The channel data quality is bad.
Fault Chxx.NoLoad Ano load condition exists on the channel.
Chxx.ShortCircuit A short circuit condition exists on the channel.
Chxx.OverTemperature The module is at a higher temperature than its rated operating limits.
RunMode(" The module is in Run Mode.
DiagnosticActive Indicates if any diagnostics are active or if the prognostics threshold is reached.
DiagnosticSequenceCount A counter that increments when a diagnostic condition occurs or goes away. The counter is a rolling counter that skips 0
on rollovers.
Chxx.Uncertain The channel data can be imperfect.
Chxx.FieldPowerOff Field power is not present on the channel.
Chxx.InHold The channel is holding until the received channel data is within 0.1% of the current channel data value.
Chxx.NotANumber The most recently received data value was not a number.
Chxx.LLimitAlarm The following conditions exist:
Status + Alarms are enabled on this channel.
« The channel data requested, indicated in the 0.Chxx.Data tag, is currently less than the configured LowLimit or the
alarm s latched.
Chxx.HLimitAlarm The following conditions exist:

« Alarms are enabled on this channel.

+ The channel data requested, indicated in the 0.Chxx.Data tag, is currently greater than the configured HighLimit or the
alarmis latched.

Chxx.RampAlarm

The channel is currently limited to changing the output at the Maximum Ramp rate or once was and is now latched.

Chxx.Data

The channel data in scaled Engineering Units. This data is the Output Data Echo data returned from the D/A converter.

Chxx.RollingTimestamp

15-bit timestamp that 'rollsfrom 0. .. 32,767 ms. Compatible with existing PID instruction to calculate sample deltas
automatically.

(1)  This tag provides module-wide data and affects all channels simultaneously.
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This chapter describes how to configure your FLEX 5000 analog I/O modules
in a Logix Designer application project. You can use the default module
configuration or edit the module configuration.

IMPORTANT  Consider the following:

« You must use the Logix Designer application, version 31 or later, to
configure the FLEX 5000 1/0 modules. Version 31 or later is slightly
different from previous programming software versions. For example, in
some cases, instead of tabs across the top of the Module Properties
dialog box, the application uses categories on the left side of the dialog
box.

«  This chapter does not explain the user-configurable module features
that you can edit on different screens in your Logix Designer application
project.

For detailed information about module features, see the following:
— Chapter 2, Common Analog I/0 Module Features
— Chapter 3, Current/Voltage Analog Input Module Features (5094-IF8)
— Chapter 4, Current/Voltage/Temperature-sensing Analog Input Module

Features (5094-1Y8)
— (hapter 5, Current/Voltage Analog Qutput Module Features (5094-0F8)

TIP  When a controller establishes a connection to a 5094-1Y8 module, it uses a
class 3 connection. We recommend that you reserve one class 3 connection
on the FLEX 5000 EtherNet/IP adapter to establish a connection to the
module. Otherwise, you can encounter a“Connection Request Error: Module
connection limit exceeded” error.
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Before You Begin You must complete the following tasks before you can configure the module:

1. Create a Logix Designer application project.

2. Add aFLEX 5000 EtherNet/IP adapter to the project.

For more information on how to add a FLEX 5000 EtherNet/IP adapter
to a Logix Designer application project, see the EtherNet/IP
Communication Modules in 5000 Series Systems User Manual,
publication ENET-UMO004.

Create a New Module After you create a Logix Designer application project and add a FLEX 5000
EtherNet/IP adapter to the project, you can use the following methods to add
modules to the project.

e Discover Modules

¢ New Module
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Discover Modules

To use the Discover Modules method with FLEX 5000 I/O modules,
complete these steps.

1. Go online with your Logix Designer application.

The project must include a FLEX 5000 EtherNet/IP adapter.

2. Right-click the FLEX 5000 EtherNet/IP adapter and choose Discover
Modules.

The Logix Designer application automatically detects available modules
that are connected to the backplane.

Controller Organizer v I X

a o5

4 Controller Controller
<7 Controller Tags
Controller Fault Handler

Power-Up Handler
4 Tasks
4 £% MainTask
P L MainProgram
Unscheduled
4 Motion Groups
Ungrouped Axes
P Alarm Manager
4 Assets
Y. Logical Model
4 IO Configuration
b B3 5069 Backplane
b 5 Al, Ethernet
4 5 A2, Ethernet
Eﬁ! 5069-L340ERM Controller

4 5] 5094-AENTR Adapter 0 e :

4 B3 5094 Backplane TERR
f] [1]5094-TF8/A |
Cut Cirl+X
g 27 50081vera| :
] Copy Ctrl=C

3. At the Select Module Type window, click Create to add the discovered
module to your project.

Module Discovery | Favorites

Modules Revision Additional Information Action
= 5094 Backplane
) [01) 50944F8 1006  No action needed. Module exstsin pr.

f 10315084 0F8

1.006 No action needed. Module exists in pr.
= =7

[7] Close an Create EdE
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4. At the New Module window, configure the module properties and

__
2 New Moduie x|
Geﬂm\‘ General
Connection
Module Info
Type: 5094-OF8 8 Channel VoltageCurrent Analog Output

Channels
E-Choo Vendor: Rockwell Automation/Allen-Bradley

Limits
=-Chin Parent Adapter

Limits. Name: Analog_Volt_Cur_Output_Modle Slgt:
B-Chi2

Limits. Description:
BE-Chi3

- Limits.

=-Chod

Limits
=-Cho5

Limits.
B-Chs

- Limits. -

B-Cho7

Limits Module Defirition

- Calbration Series A
Revision: 1.006
Bectronic Keying:  Compatible Module
—_—

5. At the warning dialog box, make sure that Inhibit module connection(s)
is selected and click Yes.

. .
RSLogix 5000 [

DANGER. Online module creation.

Creating new module online could affect running system.

To prevent module creation from affecting running system, create
module with connection(s) inhibited.

[C] Inhibit medule connection(s).

Create new module onling?

=y o)

6. Close the Select Module Type dialog box.

To add additional I/O modules with this method, complete one of the
following:

o Ifyou cleared the Close on Create check box when you created the first
I/0 module, repeat steps 3...6.

o Ifyoudid not clear the Close on Create checkbox when you created the
first I/O module, repeat steps 2...6.
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New Module

To use the New Module method with FLEX 5000 I/O modules, complete
these steps.

TIP  This example shows how to add an I/0 module when the Logix Designer
application project is offline.

You can add new modules when the project is online, if desired. In this case,
the steps are similar to the steps described in Discover Modules on page 83.
One exception is that, in step 1, you choose New Module instead of Discover
Modules.

1. Right-click FLEX 5000 EtherNet/IP adapter and choose New Module.

Controller Organizer v 3 x

a o5

4 Controller Controller
<7 Controller Tags
Controller Fault Handler
Power-Up Handler
4 Tasks
4 £ MainTask
P4 MainProgram
Unscheduled
4 Motion Groups
Ungrouped Axes
P Alarm Manager
4 Assets
Y. Logical Model
4 = I/0 Configuration
4 B39 5069 Backplane
b &5 Al, Ethernet
4 5 A2, Ethernet
Eﬁ! 5069-1340ERM Controller
4[] 5094-AENTR Adapter
4 B39 5094 Backplane
1 [0]5094-AENT,
f] [1]5094-TF8/A|
8 [215004-Tva/8
0l

Mew Module...

Discover Module

Cut Ctrl+X

Copy Ctrl=C
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2. Select the module and click Create.

Catalog | Module Discovery | Favodes‘

Enfer Search Text for Modide Type. Clear Filters Hide Filters %
Module Type Category Fiters Module Type Vendor Fiters

Anglog Rockwell Automation/Allen-Bradley

Digital

Speciatty

Catalog Number  Description Vendor Category -

5094-0B16 16 Poirt 24V DC Output, Source Rockwell Automation/Allen-Bradley  Digital
= Sarme A A 0 i Lligit

\/

8 Channel Voltage: Rockwell Automatis en-Bradley  Analog
TCRarme V== ettt Fockei-iors 7 Ao

5034-0W3| 8 Point AC/DC Relay Output, Isolated, N.O Rockwell Automation/Allen-Bradley  Digital
5084-OWBIXT 8 Point AC/DC Relay Output, lsolated, N.O., XT  Rockwell Automation//Allen-Bradley  Digital

14 of 14 Module Types Found
[] Close on Create {Creahel Clese l [ Help ]

The New Module dialog box appears. It includes a list of categories on
the left side. The number and type of categories varies by module type.

3. You can click OK to use the default configuration as shown or edit the
module configuration. The rest of this chapter describes how to edit
module configuration categories.

15| New Module
 Genera’| General
Connection
Modue o
Type: 50340F8 8 Channel Voltage /Curent Analog Output
Channels
E-Ch0o Vendor: Rockwell Automation/Allen-Bradley
Limits
Parent: Ad:
- Chot = 2pter
Limits. Name Analog_Volt_Cur_Output_Module Siat.
B-Chi2
Limits Descrigion.
B-Chi3
Limits
£-Cnid
Limits
B-Chis
Limts
E-Chis
Limits -
207
Limits Module Definiion
Calibration Series A
Revision 1006
Becironic Keying:  Compaticls Modue
Connection Data
Output Data Analog Data
e Lo 1) oo
—

To add additional remote I/O modules with this method, complete one of

the following:

o Ifyou cleared the Close on Create checkbox when you created the first
I/O module, repeat steps 2...3.

o Ifyoudid not clear the Close on Create checkbox when you created the
first I/O module, repeat steps 1...3.
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Edit the Module
Configuration Common

Categories

You click the category names in the New Module dialog box to view and
change the configuration parameters that are associated with that module.

IMPORTANT  This chapter shows how to edit configuration when you add the module to
the Logix Designer application project.

If you access the module configuration after it has been added to the project,
the dialog box is named Module Properties. The Module Properties dialog
box shows the same categories as the New Module dialog box.

Some new module configuration categories apply to all FLEX 5000 analog
I/O modules. Some categories are specific to the module type.

For example purposes, the figures in this section are from a 5094-1F8 module.

The following categories apply to all FLEX 5000 analog I/O modules and are
described in this section:

e General Category

o Connection Category

e Module Info Category

General Category

The General category appears first when you create a module. The parameters
in this category are the same for all FLEX 5000 analog I/O modules.

You use this category to complete the following tasks:
o Name the module.
o Assign a slot number. (required)
o Describe the module.

o Access the Module Definition.
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Module Definition

Module Definition parameters are available on the General tab of the Module
Properties dialog box in the Logix Designer application project.

Table 25 describes the parameters on the Module Definition dialog box.

IMPORTANT  The graphicis an example of a Module Definition dialog box. The same set of
fields and options are not available on all FLEX 5000 1/0 modules.

Module Definition =S
Series: |A i |
Revision: |1—v| 001 =
Electronic Keying: |Compaﬁble Module - |
|Cnnnec1inn: | Cata j|
|Input Data: |Analng Data j
OK. | | Cancel | | Help
Table 25 - Module Definition Parameters
Parameter Definition Available Choices™
Series Module hardware series Module-specific
Revision Module firmware revision, including major and minor revision levels Module-specific
Electronic Keying Software method by which you reduce the possibility of using the wrong device in a control system. Exact Match
For more information, see the following: Compatible Module
+ View the Module Tags on page 100 Disable Keying
« Electronic Keying in Logix5000 Control Systems Application Technique, publication LOGIX-AT001
Connection Determines the following for the module type you configure: Data with Calibration
« Available configuration parameters Data
« Data type transferred between the module and the controller Listen Only®
« Which tags are generated when configuration is complete
Input Data - Input modules only | All available configuration, input, and output data for the input module that is being defined. Analog Data
Output Data - Output module only | All available configuration, input, and output data for the output module that is being defined. Analog Data

None - This choice is available
only if you use the Listen Only
Connection choice.

(1) The range of available choices varies by module type.

(2) Controller and module establish communication without the controller sending any configuration or output data to the module. A full input data connection is established but depends on the
connection between the owner-controller and the module.
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Connection Category

The Connection category lets you complete the following tasks:

o Set the RPI rate. For more information about the RPI, see Requested
Packet Interval on page 16.

o Set the connection type to use on the EtherNet/IP network.

For more information on Unicast and Multicast connections, see the
EtherNet/IP Communication Modules in 5000 Series Systems User
Manual, publication ENET-UMO004.

o Inhibit the module. For more information on how to inhibit the
module, see Module Inhibiting on page 27.

o Configure whether a connection failure while the controller is in Run
module causes a major or minor fault.

TIP  The Module Fault area of the Connection category is useful during module
troubleshooting. For more information on the Module Fault area, see

[ New vosuie el
~ e Connection
<
N

Channels

CED - Requested Packet Inferval (RFY) |  Connection over
Aams ame (ms) EtherNetIP

&-Chn
Aams

&-Cni2 InputData 1000 2]0.2-750.0 Unicast =
Aams

£-Chi3
Aams

- Chi4
Aams

&-Cni5
Aams

-Chis
Aams

- Cha7 [T nhibit Mocule:
Aams

Calbration []Major Fauit On Controller If Connection Fails While in Run Mode

Moduie Fault
Stetus: Creating ok ] [Canel ] [_tien
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Module Info Category

The Module Info category displays module and status information about the
module when the project is online. You can use this category to complete the

following:

e Access module diagnostics

e Reset the module

Refresh the data on the screen

Determine the identity of the module.

- we: .  ——
General Module Infe
-
(@i i
N Identification status
oo Vendor: Major Fait:
DWD:“’“ Minor Fault:
o Alams Product Type: Internal State:
Choz Product Code:
Aams N
cno3 vsen Configured:
D‘D:larms Serial Number -
e Mlams FefrEims Module Identity:
s
Mams
s
S Refresh -
o7 =
- Azms

Calbration

Status: Creating

Ok | [ Caneel | [ Hep
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Edit 5094-1F8 Module
Configuration Categories

In addition to the General, Connection, and Module Info categories, the
following categories are available when you configure a 5094-1F8 module:

o Channels Category

e Calibration Category

IMPORTANT  Ifyou use the Listen Only connection type, the Channels Category and
(alibration Category do not appear.

Channels Category

The Channels category shows an overview of the configuration values for all
module channels. The values for each parameter indicate how that particular
channel is configured on that channel’s category.

The following shows the Channels category for the 5094-IF8 module.

[ Geesl  Channels
Disable
chamnell %% | inputType [ mput Range High Signal Low Signal unts|  HighEngneering Low Enginee
0 [l Voltage | -10V1i0 10V |« 10.0 -10.0| V 10.0
1 [l \ottage || 0V to SV ! 5.0 0.0 v 5.0
2 & 0Vto 10V - 10.0 0.0 V 10.0
3 &l Ve -10Vie 10V v 10.0 -10.0| V 10.0
4 [l Cl OmA 10 20mA || 0.0 0.0 ma 100.0
5 & Cu 4mA 10 20mA | 0.0 4.0 mAa 100.0
6 &l Ci O0mA o 20mA | 0.0 0.0 mA 100.0
7 0 Current ]| 4mA 10 20mA ] 0.0 4.0] ma 100.0
5
Status: Offine oK [ Concel ] [ e [ ek

IMPORTANT  You can edit the fields on the Channels category dialog box.

We recommend that you change channel configuration on the specific
channel categories as described in the rest of this section.

Use this view to monitor configuration for all channels on the module.
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Chxx Category

The Chuxx category, where xx represents the channel number, shows the

configuration options available for the channel. The Scaling and Filter options

correspond to the input type and range for the channel.

General
Conneation
Moduie Irfo

Caibration

Status: Offine

Choo

[T pisable Channel

Input Type:

InputRange:

Scali

Current (na) - -3
Enginesring Units:

omaAto2omA v

High Signal:
00

Low Signal
0.0

Filters
Notch Fiter:
Digital Fiter:

Diagnostics
[C]open wire Detection

mA

mA

%

High Engineering:

- 1000 %

Low Engineering:

0.0 %
0 < me
[ ok ] [ Ganed ] [ v | [ Hep

If desired, you can disable the channel on this dialog box.

Alarms Category

Each channel on the 5094-IF8 module has an Alarms category with which it is

associated. The Signal Units correspond to the input type and range for

the channel.

General
Connestion
Modue Info
Channels

Caibration

Status: Offine

ChOD - Alarms Configuration

[ Disable All Alarms
Process Alarming.

[TLatch Process Alarms

High High Limit: 100.0
High Limit: 100.0
Low Limit: 0.0
Low Low Limit: 0.0
Deadband: 0.0

Rate Alarming

[CIEnable Rate Alarm Latching
Rate Alarm Limit: 0.0

®

R

Sional Units Engineering Units
mA %
200 HI-@EH 100.0
0.0 - 0.0
ok | [ conesl | Aoply [ Hep

If desired, you can disable alarms on this dialog box.
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Calibration Category

The Calibration category provides calibration information for all channels on
the module. This category is blank when you add a module to the project.

Use this category during the calibration process. For more information on how
to calibrate a module, see Chapter 7, Calibrate the Module on page 101.

General Calibration

Conneglion
Modue info
Channels Channel|  Range | Caibration Gain| Oftsat | 251 C2IOMEO | gy
E1Chi0
Aams o
2-Cho1 o1
Aams 2
E1-Chi2 =
Aams o
E-Chi3 3
Aams =
=-Chid. Z
Aamms
- cnos
Aams
E-Chis
Aams
& Ch07 Start Calbration
s
(" Caibraton )]

Status: Offine
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Edit 5094-1Y8 Module In addition to the General, Connection, and Module Info categories, the
Confi gur ation Cate g ories following categories are available when you configure a 5094-1Y8 module:

o Channels Category

o CJ Channels Category

o Calibration Category

IMPORTANT  Ifyou use the Listen Only connection type, the Channels Category and
(alibration Category do not appear.

Channels Category

The Channels category shows an overview of the configuration values for all
module channels. The values for each parameter indicate how that particular
channel is configured on that channel’s category.

The following shows the Channels category for the 5094-1Y8 module.

IMPORTANT  You can edit the fields on the Channels category dialog box.

We recommend that you change channel configuration on the specific
channel categories as described in the rest of this section.

Use this view to monitor configuration for all channels on the module.

Channels

channel| o Input Type. Input Range High Signal Low Signal Units High Engineering LowEl

S0V 10V |y 10.0
OmA to 20mA | 20.0
1 ohms {0 500 ] 870.0
~100mV to 100y, 1372.0
1372.0

0

0

0

m
g
e e

Wiosv o

mA to 20mA |

g8
il ) ) R

o [on | fea | | |

3
2

20.
=] & ohms to 200 ! 870,
Thermocouple ||| -100mV 1o 100 < 1372.

Status: Offine oK ([ canesl ] A [ Hep
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Chxx Category

The Chuxx category, where xx represents the channel number, shows the

configuration options available for the channel. The Scaling and Filter options

correspond to the input type and range for the channel.

General choo
Connection
Module Inf
o T [ Disable Channel
(=3 Croo Scaling
¢ InputType: Voltage () = o
= Chot
Alams Sensor Type: High Signal: High Engineering:
Cho2
e - 0o v
CHEm Low Signal: Low Enginesring:
Aarms
et Temperature Units: -10.0 FTY) v
Aams
Ch05 0.00
E 10 ohms Copper Offset: oms e
Alarms
& ons
= Cho7
Aams CssErEED () Digtl Fiter: o T
CJ Channels o
Calibration Diagnostics:
[~ open wire Detection
Disgrostic.
Status: Offine oK | [ Cancsl ] | et | [ Heo

If desired, you can disable the channel on this dialog box.

Alarms Category

Each channel on the 5094-1Y8 module has an Alarms category with which it is
associated. The Signal Units correspond to the input type and range for the

T
General ChO0 - Alarms Configuration
Connection
Mode info
Channels [ Disable All Alarms o
- ignal Urits Engineering Urits
E‘@ < P Alarmis
v v
Epe— [Latch Pracess Alarms 00 100
- cno2 High High Linit: 1000 v
Aams
-cno3 High Limit: 100.0 v
Aams
- Cnd4 Low Linits 0.0 v &
Aams
- Cnos Low Low Linit: 0.0 v
Aams
o8 Deadband: 0.0 v
Aams
& o7 100 1.0
Alamms [ClEnable Rate Alarm Latching
CJ Channels
Calbration Rate AarmLimit: 0.0 vis
Status: Offine ok | [ Caneal | Aoply [ Hep

If desired, you can disable alarms on this dialog box.
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CJ Channels Category

The CJ Channels category is used when you connect a module channel to a
Thermocouple input type.

General CJ Channels

Connection

Module info

Channels Cold Junction Channel | Disable Channel Sensor Offset (°C) Remote Termination | Input Channel

- ChoD cichoo & 0.0 0 -
Aams CJCho1 [l 0.0 ] -

=-Chot CJCho2 &l 0.0 ] ~
Alams CJCho3 & 0.0 ] -

E-Chi2 CJCho4 [l 0.0 ] -
Aams CJchos &l 0.0 [ ~

= Chi3 CJChoS & 0.0 | -
Aams CJChO7 [l 0.0 ] -

= Chod
Alams

[SRe
Aams

= Chi6
Alams

= Cho7

C
Status: Offine (Lot ] [Cconeel ] [ ook | [ Hep

Calibration Category

The Calibration category provides calibration information for all channels on
the module. This category is blank when you add a module to the project.

Use this category during the calibration process. For more information on how
to calibrate a module, see Chapter 7, Calibrate the Module on page 101.

T oo o
General Calibration
Connetion
Module info
Channels Channel|  Range | Calbration Gain| Orfset [ L C2RMOM | giae
£-Cho0
Aams. [1]
&-Chol ol
Azms =2
£-Cho2 03
Aams =
E-Ch03 3
Aams. %
E-Chi4 =z
Aams
[=Re 0
Aams
E1-Cho6
Aams
& Ch07 E
Azms B
Status: Offine T A [ v
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Edit 5094-0F8 Module In addition to the General, Connection, and Module Info categories, the
Confi gur ation Cate g ories following categories are available when you configure a 5094-OF8 module:

o Channels Category

e Calibration Category

IMPORTANT  Ifyou use the Listen Only connection type, the Channels Category and
(alibration Category do not appear.

Channels Category

The Channels category shows an overview of the configuration values for all
module channels. The values for each parameter indicate how that particular
channel is configured on that channel’s category.

The following shows the Channels category for the 5094-OF8 module.

IMPORTANT  You can edit the fields on the Channels category dialog box.

We recommend that you change channel configuration on the specific
channel categories as described in the rest of this section.

Use this view to monitor configuration for all channels on the module.

Generl Channels
Connection
€ cramel| 255 [ o rysa| cuputnanse B f— B
Program Mode Faut Hode
Limts 0 [1 [votage [<]-10v1010v_[<]|HouLastState | HowLastState [ 10.0
£1-Chot 1 [ [votage +]|0VioSV | o]|HouLastState |v]HolaLastState | 5.0
Limts z [[] _ [Vohtage [x][0Vto 10V |l[HoMLastStale |y|HokiLastState |y 10.0
£ Chi2 3 [ [votage +|-10V1010v |o||HouLastState | Hola LastState | 10.0
Limks rl [ [Curent |v]|OmAto20mA o]|HolLastState || Hola Last State | 20.0
=-Cho3 5 [l Current _[[|4mAto20mA [v]|Hold Last State  [v||Hold LastState [+ 20.0
Limts 3 [ [Curent |v|[OmAto20ma [o]|Hou LastState | Hold Last State | 20.0
£ Chod 7 [ [Curent _]j4mito20ma o)[Hol Lot State | ol LostState | 20.0
Limts
£ Chi5
Limks
£ Chos
Limts
£ Cho7
Limts
Calbration
« G
Status: Offine ok ] [ canea ] [ A [ ek
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Chxx Category

The Chuxx category, where xx represents the channel number, shows the
configuration options available for the channel. The Scaling options
correspond to the input type and range for the channel.

General Cchoo
Connecion
Jodde o 7] Disable Charnel
C= oumTie o
Enginesring Units: v

T s OutputRange: C10vio 10V =
dem Figh Signal: Figh Engineering:

Limis Channel Offset: 00 v 10,0 v o= 100 v
& Ch3

Limits [C1Hoid for Initilization Low Signal: Low Engineering:
&4 3 -E

T Output State in Program Mode g R 100 g
2-c0s @ Hold Last State
4 @ng User Defined Value: [ 0.0 v Output State in Fault Mode

T @ Hold Last State

5 When C: ication Fails in P Mod
ECho7 S S e el User Defined Value: 0o v

Limis ® Leave outputs in Program Mode state

(©) Change outputs to Fauit Mode state FrESER b Gecevey
Final Fault State Value: v
Status: Offine [ ok | [ cencel ooy | [ tep ]

If desired, you can disable the channel on this dialog box.
Limits Category

Each channel on the 5094-OF8 module has a Limits category with which it is

associated. The Signal Units options correspond to the input type and range
for the channel.

98

s
General Cho0 - Limits Configuration
Connection
(ol Output Clamping
Channcls
£ e High Clamp: ~ 100.0 v Signal Units Engineering Units
QI D ' g

e LowClamp: 0.0 v

Limits ~
dem Clamp Alarming 100 0.0

Limts [Cpisable All Alarms
e [ Latch Clamp Alarms

Limits
& Chd

Limits
= ChO5

Limits
o8 Qutput Ramping

Limits. [C]Ramp in Run Mode
B-Chi7 Ramp to Program Mode 10,0 nm

Limit:
oo Ramp 1o Fault Mode and Final Fauit State

Ramp Rate: | 9.0 Vis
Latch Rate Alzrm
Diagnostics
[ Enable No Load Diagnsotic
Status: Offine [0k ] [ Cancal ooty | [Heb
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Calibration Category

The Calibration category provides calibration information for all channels on
the module. This category is blank when you add a module to the Logix
Designer application project.

You use this category during the calibration process. For more information on
how to calibrate a module, see Chapter 7, Calibrate the Module on page 101.

General Calibration
Connection
Module Info

ot catoran
Range | catraton Gan | ofset | 25 G [y

Channels Channel

& Chi
Lt
& Cnot
Limts
& Ch2
Limts
- Chi3
Lmts
s
Limts
& Chis
Limts
- Chis
Limts
& Cho7 Start Calioration
¢ )

Status: Offine [

ok | [ Canesl 2oy [ hee ]
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When you create a module, the Logix Designer application creates a set of tags
that you can view in the Tag Editor. Each configured feature on your module
has a distinct tag that is available for use in the controller program logic.

Complete the following steps to access the module tags.

1. In the Controller Organizer, right-click Controller Tags and choose
Monitor Tags.

Controller Organizer v I x
a oF
- Controller Controller

Controller Faull <7 New Tag... Crl=W

RerrplT Monitor Tags
4 Tasks

4 £ MainTask e
P L MainProgrz Verify
Unscheduled Export Tags...
4 Motion Groups

i 3
Ungrouped Ax: Print

The Controller Tags dialog box appears with data.

2. To view module tags as shown, click the B symbols.

e ———. ]
Scope:  [BlController ~  Show: All Tags ~| T
Name =2]« Value # Force Mask * Style Data Type
4 Adapter1:C = {ud AB:5000_AIB:C:0
b Adapterl:C.CHOD 1. () AB:5000_AI Channel:C:0
dapter1:C.ChOL {. (] AB:5000_AI_Channel:C:0
Adapter1:C.Ch0LRange 1 Decimal SINT N\
b Adapterl:C.ChO1 SensorType 0 Decimal SINT
b Adapter1:C.ChO1.NotchFilter 2 Decimal SINT
Adapter1:C.Ch01 AlarmDisable 1 Decimal BOOL
Adapter1:C.Ch01 ProcessAlarmLatchEn 0 Decimal BOOL
Adapter1:C.Ch01 RateAlarmLatchEn 0 Decimal BOOL
Adapter1:C.Ch01.OpenWireEn 0 Decimal BOOL
Adapter1:C.Ch01.Disable 0 Decimal BOOL
Adapter1:C.Ch01.TenOhmOffset 0 Decimal INT N
b Adapter1:C.ChO1 DigitalFilter 0 Decimal INT
Adapter1:C.Ch01 LowSignal 00 Float REAL
Adapter1:C.Ch01 HighSignal 50 Float REAL
Adapter1:C.Ch01 LonEngineering 00 Float REAL
Adapter1:C.Ch01 HighEngineering 50 Float REAL
Adapter1:C.ChOLLLAlarmLimit 00 Float REAL
Adapter1:C.ChOLLAlarmLimit 00 Float REAL
Adapter1:C.Ch01HAlarmLimit 1000 Float REAL
Adapter1:C.Ch01LHHAlarmLimit 1000 Float REAL
Adapter1:C.Ch01 RateAlarmLimit 00 Float REAL
Adapter1:C.Ch01 AlarmDeadband 00 Float REAL
b Adapter:C.Ch02 {ud (] AB:5000_AI Channel:C:0
b Adapter1:C.ChO3 = {ud AB:5000_Al Channel:C:0
b Adapterl:C.CHO4 1. () AB:5000_AI Channel:C:0
b Adapter1:C.ChOS {ud (] AB:5000_AI Channel:C:0
b Adapter1:C.ChO6 = {ud AB:5000_Al Channel:C:0
b Adapterl:C.CHOT 1. [ AB:5000_AI Channel:C:0

For more information on module tags, see Appendix B, Module Tag
Definitions on page 127.
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Difference Between Calibrating an Input Module and an Output Module 103
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(alibrate the Output Modules 10

The FLEX 5000 analog I/O modules are calibrated during the manufacturing
process. Each module’s accuracy remains high throughout its lifespan. You are
not required to calibrate the module.

You can calibrate on a per channel basis or in groups.

IMPORTANT  This chapter describes a few example module calibration scenarios. It does
not cover how to calibrate every FLEX 5000 analog I/0 module in all of the
operating modes that the module supports.

Before You Begin Consider the following before you begin:

o Controller State During Calibration

o Calibration Impacts Data Quality on Entire Input Module Group
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Controller State During Calibration

You must add the module to your Logix Designer application project, as
described in Chapter 6, Configure the Module on page 81, before you can
calibrate it.

The project must be online with the owner-controller to calibrate FLEX 5000
analog I/O modules. You can calibrate in the following conditions:

o The controller in Program mode--either Remote Program or Program
mode.

We recommend that your module be in Program mode and not be
actively controlling a process when you calibrate it.

o Ifthere are no connections to the module.

Calibration Impacts Data Quality on Entire Input Module Group

When a channel on a FLEX 5000 analog input module is being calibrated, the
Notch Filter setting for that channel changes to 5 Hz. This results in the
LChxx.Uncertain tag being set to 1 for that channel until calibration is
completed.

Grouped inputs share an Analog-to-Digital converter. As a result when any
input channel is in the calibration process, the L.Chxx.Uncertain tag is set to 1
for the other input channels in that group. This setting is due to the fact that
the data sampling rate slows for all input channels in the group.

Rockwell Automation Publication 5094-UM002C-EN-P - November 2019



(alibrate the Module ~ Chapter 7

Difference Between The purpose of calibrating the FLEX 5000 analog I/O modules is the same for

Calibratin gan Input Module ?ﬁut and outqu modules,lto improve the module’s accuracy and repeatability.
e procedures involved differs by module type:
and an Output Module

e When you calibrate input modules, you use current, voltage, or ohms
reference signals to send a signal to the module to calibrate it.

o When you calibrate output modules, you use a digital multimeter
(DMM) to measure the current or voltage signal the module is sending
out.

To maintain your module's factory calibration accuracy, we recommend
instrumentation with the specifications listed below. A high resolution DMM
can also be used to adjust a voltage/current calibrating source to its value.

(at. No. Channel Input Type Recommended Instrument Specifications
Current (mA) 1.00...20.00 mA source +100 nA current
5094-1F8
Voltage (V) 0...10V source £2 pV voltage
Current (mA) 1.00...20.00 mA source +100 nA current
Voltage (V) 0...10V source £2 pV voltage
5094-1Y8
RTD 1.0...487.0 Q resistors +0.01%

Thermocouple (mV) 0...700 mV source +0.5 pv

Current (mA) DMM with resolution better than 0.15 pA
5094-0F8

Voltage (V) DMM with resolution better than 1.0 pV

IMPORTANT Do not calibrate your module with an instrument that is less accurate than
those recommended. The following events can result:

« (alibration appears to occur normally but the module gives inaccurate
data during operation.

« A libration fault occurs, forcing you to abort calibration.
« The I.Chxx.CalFault tag is set for the channel you attempted to calibrate.

+ You can clear the tag by completing a valid calibration or cycling power
to the module. In this case, you must recalibrate the module with an
instrument as accurate as recommended.
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You apply low and high signal references to the FLEX 5000 analog input
module to calibrate it. The references must match the input range the channel
is using.

Table 26 lists the input ranges and corresponding references used to calibrate
the modules.

Table 26 - FLEX 5000 Analog Input Module Calibration References

Input Type Input Range Low Calibration High Calibration
Reference Reference
Voltage (V) -10...10V 0.0V 10.0V
0...10V
0...5V 0.0V 5.0V
Current (mA) 0...20mA 40mA 20.0mA
4...20mA
RTD (5094-1Y8 only) 1...500Q 1Q 487Q
2...1000 Q
4...2000 Q
8...4000 Q2
Thermocouple (5094-1Y8 only) | -100...100 mV 0.0mvV 100.0 mV

Calibrate the 5094-1F8 Module

This example describes how to calibrate a channel on the 5094-1F8 module for
use with a Voltage (V) input type. Complete the following steps:
1. Connect the voltage calibrator to the channel being calibrated.

2. Go online with the project and make sure the controller is in
Program mode.

3. Confirm that the channel to be calibrated is configured for the correct
Input Range.

4. On the Calibration category in the Module Properties dialog box, click
Start Calibration.

Start Calibration I
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5. When the dialog box appears to confirm that you want to calibrate the

channel, click OK.

g
Logix Designer

i)

All channels will freeze at their current values and control may be interrupted.

Continue with Calibration?

(OK/]D Cancel ] [ Help

DANGER: Calibration should not be performed on a module currently being used for control.

6. Select the channel to calibrate and click Next.

-
Calibration Wizard - Select the Channel{s) ta Calibrate
Select the channel(s) to Calibration
calrate using the Channel | Cafbrate? | Calioration Range | Calbration Gain |~ ™ | Status
"Calibrate?" checkbox.
L~

o [QE 10V 10V 0.997609 0000512 | OK
Then choose to either 1 h= 00 Vio 05V 0.997752 0.000464 oK
Calibrate the Channels in 2 O W e 10V 0.897608 0000512 | OK
ErsOE iEe 3 O A0Vt 10V 0.897608 0.000512 | OK
ghﬁggds EESEmEll 5 O 0 mé o 20 mA 0599624 | -0.000454 | OK

s 4mé to 20ma, 1000052 | 0000326 | OK

& O 0 mé o 20 mA 0999996 | 0000574 | OK
Press Next” to continue. T ] 4mé 10 20mA. 0.999990 0000242 | OK

(@) Calibrate Channels in Groups () Calibrate Channels One at a Time
<Back @exb 1D swe |[ hep

7. When the Attach Low Reference Voltage Signals dialog box appears, set

the calibrator to the low reference and apply it to the channel.

8. Click Next.

'8
Calibration Wizard - Attach Low Reference Voltage Signals

Attach Low Reference Low
Voltage signal(s) to Channel | Calibrate? | Calibration Range | Reference
selected channel(s). (Volts)
Channels: 0 0 ] 10V 10V 0.00

1 5]

2 O
Press "Next” to start = Tl
calibration. = =

8 O

7 O

() o

The One At a Time Low Reference Results dialog box appears and

indicates the status of the calibrated channel.
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9. If the status is OK, click Next.

Calibration Wizard- One At a Time Low Reference Results .
Press Next” to go on to Low
High Reference test. Channel | Calibrate? | Calibration Range | Reference | Status
(Volts) |~

0 [@] -10 V10 10V 0.00 (ox)
1 ml p—
2 ]
=
= L
7 O

vy (G D seo ) [ e

If the status is not OK, repeat the calibration process.

10. When the Attach High Reference Voltage Signals dialog box appears, set
the calibrator to the high reference and apply it to the module.

11. Click Next.

r — - -
Calibration Wizard - Attach High Reference Voltage Signals * e ®
Attach High Reference High
signal to channel 0 Channel | Calibrate? | Calibration Range | Reference | Status
(Volts)
Press Next" to start 0 [ -10Vio 10V 10.00
calibration, 1 [
2 O
3 [
P Wl
- il
7 l

o]

ok ([ _ton_ ) 5w o]

The One At a Time High Reference Results dialog box appears and
indicates the status of the channel after applying the low reference.

12. Ifthe status is OK, click Next.

Calibration Wizard- One At a Time High Reference Results

Press "Next” to continue. High
Channel | Calibrate? | Calibration Range | Reference | Status
Vots) |~
¥ -10Vio 10V 1000 [(oK)
[ p—

0
1

(5

If the status is not OK, repeat the calibration process.

13. When the Calibration Completed dialog box appears, click Finish.
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Calibrate the 5094-1Y8 Module

This example describes how to calibrate a channel on the 5094-IY8 module for
use with the RTD input type. The 5094-1Y8 module uses the following
resistors to calibrate in ohms:

o 1 Q resistor for low reference calibration

o 487 Q resistor for high reference calibration

Complete the following steps:

1. Connect the low reference resistor to the channel being calibrated.

2. Go online with the project and make sure the controller is in
Program mode.

3. Confirm that the channel to be calibrated is configured for the correct

Input Range.

4. On the Calibration category in the Module Properties dialog box, click
Start Calibration.

Start Calibration

==

5. When the dialog box appears to confirm that you want to calibrate the
channel, click OK.

Logix Designer

i)

DANGER: Calibration should not be performed on a module currently being used for control.
All channels will freeze at their current values and control may be interrupted.

Continue with Calibration?

(OK ]D Cancel ] [ Help

6. Select the channel to calibrate and click Next.

Select the channel(s) to
calibrate using the
“Calibrate?” checkbox.

Then choose to either
Calibrate the Channels in
Groups or Calibrate
Channels One Channel at
aTime

Press "Next” to continue.

s »
Calibration Wizard - Select the Channells) to Calibrate =3
Calibration

Channel | Calibrate? Calibration Range Calibration Gain Offset Status
0 B A0V 10V 0997068 0.000063 oK
1 =y 0 mA to 20 mA 0.998675 -0.000822 | OK
2 v 1ohms to 500 ohms 3-Wire 0530747 -0.050781 oK
3 = -100 mV to 100 mV 0.999862 0047615 | OK
4 &l 00V to 05V 0.998927 0.000172 oK
5 &l 4mA to 20mA 0.999269 0.000158 oK
] [l 8 ohms to 4000 ohms 3-Wire 0.590430 0.043945 oK
T &l -100 mV to 100 mv 1.000539 -0.051071 oK

(@ Calibrate Channels in Groups () Calibrate Channels One at a Time

cBack (uexo 1) se |[  hep

7. When the Attach Low Reference Ohm Sources dialog box appears,
connect a 1 Q resistor to the channel being calibrated.
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8.

9.

10.

11.

Click Next.

-
Calibration Wizard - Attach Low Reference ohms Sources

Attach Low Reference
ohms Source(s) to
selected channel(s).

Channels: 2

Press MNext” to start
calibration.

Low
Channel | Calibrate? Calibration Range Reference

(ohms})

3 —

1 ]

2 ¥ 1ohms to 500 ohms 3-Wire 1.00

= =

- I

<gack ([ o> |[) swp || meb

The One At a Time Low Reference Results dialog box appears and
indicates the status of the calibrated channel.

If the status is OK, click Next.

Calibration Wizard- One At a Time Low Reference Results

Press Next™to go on to
High Reference test.

Low
Channel | Calibrate? Calibration Range Reference | Status
(Ohms)

0 L]

i L] N\
2 ] 1ohms to 500 ohms 3-wire | 1.00 [ oK )
3 & p—
7 i

- @m ] [Decston ] [cccbid]

If the status is not OK, repeat the calibration process.

When the Attach High Reference Ohm Sources dialog box appears,

connect a 487 € resistor to the channel being calibrated.

Click Next.

v Calibration Wizard - Attach High Reference Ohm Sources

Attach High Reference
signal to channel 1

Press Next" to start
calibration.

High
Channel | Calibrate? Calibration Range Reference | Status
(Ohms)
0 L]
1 ]
2 ] 1ohms to 500 ohms 3-Wire |  487.00
3

I

~i o | |

<Badk @xb ]D sto ][ hep

The One At a Time High Reference Results dialog box appears and
indicates the status of the calibrated channel.
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12. Ifthe status is OK, click Next.

‘ Calibration Wizard- One At a Time High Reference Results

Press "Next" to continue. High
Channel | Calibrate? | Calibration Range Reference | Status
(Ohms)
0 (L]
1 O
2 F2 10hms to 500 ohms 3-Wire | 487.00 [{ oK )
3 p—
= =

»
I
o

°

If the status is not OK, repeat the calibration process.

13. When the Calibration Completed dialog box appears, click Finish.
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Calibrate the
Output Modules

When calibratinga FLEX 5000 analog output channel, the Logix Designer
application commands the module to output specific signal levels. The signal
type is determined by the output type being used by the channel.

Table 27 lists the output ranges and corresponding references used to calibrate
the module.

Table 27 - FLEX 5000 Analog Output Module Calibration References

Output Type Output Range Low Calibration High Calibration
Reference Level Reference Level
Voltage (V) -10...10V -10.0v 10.0V
0...10V 1.0V 10.0V
0...5V 1.0V 5.0V
Current (mA) 0...20mA 1.0mA 20.0mA
4...20mA 5.0mA 20.0mA

110

You must measure the actual level and record the results to account for any
module inaccuracies.

Calibrate a 5094-0F8 Module

This example describes how to calibrate a channel on the 5094-OF8 module
for use with a Voltage (V) output type. Complete the following steps:
1. Connect the DMM to the channel being calibrated.

2. Go online with the project and make sure the controller is in
Program mode.

3. Confirm that the channel to be calibrated is configured for the correct
Output Range.

4. On the Calibration category in the Module Properties dialog box, click
Start Calibration.

Start Calibration |

5. When the dialog box appears to confirm that you want to calibrate the
channel, click OK.

Logix Designer [—EE_J

DANGER: Calibration should not be performed on a module currently being used for control.
All channels will freeze at their current values and control may be interrupted.

Continue with Calibration?

@\] Cancel ] l Help
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6. Select the channel to calibrate and click Next.

- -
Calibration Wizard - Select the Channel(s} to Calibrate s
Select the channel(s) to Calibration
calibrate using the Channel | Calibrate? | Calioration Range | Calbration Gain |~ " | Status
‘Calibrate?" checkbox.
e

0 (Z )] -ovwmiov 0.999610 0000200 | OK
Then choose to either 1 B 00Vio 05V 0.999610 0000289 | OK
Calibrate the Channels in 2 O o o 10V 0.999610 0000289 | OK
Groups or Calibrate 3 O A0Vt 10V 0.999610 D000z | OK
gh;;gals TEERS g & 0 mA to 20 mA 0.999719 0.002668 | OK

s B 4mA to 20mé, 0.999717 0003008 | OK

& B 0 mA to 20 mA 0.999586 0001285 | oK
Press Next” to continue. 7 & 4mé o 20ma 0.999728 0000334 | OK

@) Calibrate Channels in Groups () Calibrate Channels One at a Time
<Back mexb DI

7. When the Output Reference Signals dialog box appears, click Next.

r M
Calibration Wizard - Output Reference Signals (S

Press "Next” to start the Low
selected channels Channel | Calibrate? | Calibration Range | Reference
producing the reference (Volts)
EEE 0 ¥ -10Wto 10V -10.00
Channels: 0 1 O

2 =

spack (([ mest> |]) stop ][ beb

The Measure and Record Values dialog box appears.
8. Use a multimeter to measure the reference value of the channel.

9. In the Recorded Reference (Volts) column record the measured value
and click Next.

Calibration Wizard - Measure and Record Values

Measure the output Low Recorded
‘gluese]for the selected Channel | Calibrate? | Calibration Range | Reference | Reference | Status

annels using a (Volts) g!clts!
LR T E 10V 10 10 000 (( -10.0035
accuracy of atleast 4 0 é -10Vio 10V -10. 10
dedimal places. 1 &

2

Channels: 0 3 |
Enter the measured 4 -
value for each channelin s
the Recorded 3 [
Reference” column. 7

Press "Next" to continue.

Retry @xl) ]D Stop ” ey ]

The One At a Time Low Reference Results dialog box appears and
indicates the status of the calibrated channel.
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10. If the status is OK, click Next.

Calibration Wizard- One At a Time Low Reference Results

Press "Mext” to go on to Low Recorded
High Reference test. Channel | Calibrate? | Calibration Range | Reference | Reference | Status
(Volts) (Volts) N\

0 ¥ -10Vio 10V -10.00 | -10.00350 [( oK )
1 O g
> =
3 L]
= =
= =
6 L]
= =

e (e JD s [ v ]

If the status is not OK, repeat the calibration process.

11.  When the Output Reference Signals dialog box appears and indicates
the channel to be calibrated for the high reference, click Next.

Calibration Wizard - Output Reference Signals

Press Next™ to start the High Recorded
selected channel Channel | Calibrate? | Calibration Range | Reference | Reference | Status
producing the reference (Volts) (Volts)
ignal.

= 0 = 0Vio 10V 10.00
Channel: 0 1 =

2 w

3 O

4 [~

S =

) &

7 al

<Back @m JD stoe || hep

The Measure and Record Values dialog box appears.
12. Use a multimeter to measure the reference value of the channel.

13. In the Recorded Reference (Volts) column record the measured value

and click Next.

Calibration Wizard - Measure and Record Values

Measure the output High Recorded
values for the select