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FLEX 5000 High Speed Counter 1/0 Modules User Manual

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.

el >

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 voltage may
be present.

BURN HAZARD: Labels may be on or inside the equipment, for example, a drive or motor, to alert people that surfaces may reach
dangerous temperatures.

ARC FLASH HAZARD: Labels may be on or inside the equipment, for example, a mator 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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Summary of Changes

This manual contains new and updated information. Changes throughout this
revision are marked by change bars, as shown to the right of this paragraph.

New and Updated This table contains the additions made to this revision.
Information .
Topic Page
Added information on how frequency resets to 0 based on Zero 34
Frequency Alarm Limit
Updated link to Flex 5000 EtherNet/IP Adapter User Manual 68
Corrected I/0 references 18, 100
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Preface

Audience

This manual describes how to use FLEX 5000™ high-speed counter modules in
FLEX 5000 systems with Logix 5000™ controllers.

This manual is intended for control engineers that design, install and monitor
industrial automation systems.

Make sure that you are familiar with the following:
o Use of a controller in a Logix 5000 control system
o Use of an EtherNet/IP™ network, if the high-speed counter module is
installed in a remote location from the controller that is accessible via the |

EtherNet/IP network

¢ Studio 5000 Logix Designer® environment

IMPORTANT  Remember the following when you use a FLEX 5000 high-speed counter
module

+  You cannot use FLEX 5000 1/0 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 Studio 5000 Logix Designer application, version 31 or
greater, to configure the FLEX 5000 high-speed counter modules.

Differences From Other High-speed Counter Modules

The FLEX 5000 high-speed counter I/O module functions similarly to other
high-speed counter modules from Rockwell Automation. But the way to
complete tasks is different in some cases.

For example, you enable the module counters and start counting as follows:

e 5094-HSC high-speed counter module — Set the O.Counterxx.Hold
module output tag to 0.

o 1794-HSC high-speed counter module — Set the CtrzEn bit to 1.

Use this publication to learn how to use all of the functionality that the
5094-HSC and 5094-HSCXT high-speed counter I/O modules support.

Rockwell Automation Publication 5094-UM003B-EN-P - April 2020 9
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These documents contain more 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 High-speed Counter I/0 Modules
Installation Instructions, publication 5094-IN009

Describes how to install and wire the 5094-HSC and 5094-
HSCXT high-speed counter 1/0 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.

EtherNet/IP Communication Modules in 5000 Series
Systems User Manual, publication 5094-UM005

Describes how to use the 5094-AENTR EtherNet/IP adapter.

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

Describes how to configure CIP Sync™ with Integrated
Architecture™ products and applications.

Electronic Keying in Logix 5000 Control Systems
Application Technique, publication LOGIX-AT001

Describes how to use electronic keying in Logix 5000 control
system applications.

Logix 5000 Controllers Tasks, Programs, and Routines
Programming Manual, publication 1756-PM005

Describes how to set up controller tasks and the programs and
routines for the proper execution of these tasks.

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 Rockwell Automation publications at http://

www.rockwellautomation.com/literature/.

To order paper copies of technical documentation, contact your local
Allen-Bradley distributor or Rockwell Automation sales representative.
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High-speed Counter Module in a Logix 5000
Control System
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Module Input Operation 17
Module Output Operation 19
Listen-only Mode 20
Protected Operations 21

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 I/O modules to control devices in a
control system. The controllers access the modules over an EtherNet/IP network.

The FLEX 5000 high-speed counter I/O module uses terminal base (TBs)
assemblies to connect field-side wiring. You use the Studio 5000 Logix Designer
application, version 31 or later, to configure the modules.

The FLEX 5000 high-speed counter module counts incoming pulses from pulse
generators, counters, limit switches, and other devices at a high rate of speed. The
module returns the count and frequency to a controller. The module can also use
module windows to activate module outputs immediately

Rockwell Automation Publication 5094-UM003B-EN-P - April 2020 1
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Remote |/0 Modules You can use FLEX 5000 high-speed counter 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 I/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 High-speed Counter Modules in a Logix 5000 Control System
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High-speed Counter Module in a Logix 5000 Control System  Chapter 1

Before You Begin Before you use a FLEX 5000 high-speed counter 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 the 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 (TBs) assemblies to
satisfy your application needs. For more information, see the FLEX 5000
Terminal Base Assembly Modules Installation Instructions,

publication 5094-IN010.

IMPORTANT  TBsare notincluded 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.

Module Overview Figure 2 shows the FLEX 5000 high-speed counter I/O module.

Figure 2 - FLEX 5000 High-speed Counter /0 Module
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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.
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High-speed Counter Module in a Logix 5000 Control System

Power FLEX 5000 | /0 Modules FLEX 5000 high-speed counter modules receive the following power types:

14

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

o 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 high-speed counter
modules, see the EtherNet/IP Communication Modules in 5000 Series Systems
User Manual, publication 5094-UMO005.

SA Power Requirements

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

o 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.

¢ 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.

o Not all 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.
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Ownership

Configure a FLEX 5000
HSCmodule

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 high-speed counter
module is used in a Logix 5000 control system, the owner-controller performs the
following:

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

o 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 Studio 5000 Logix Designer application project for the Logix
5000 controller that owns the FLEX 5000 high-speed counter module. The
project includes module configuration data for the FLEX 5000 high-speed
counter module.

The Studio 5000 Logix Designer application transfers the project to the owner-
controller during the program download. Data is then transferred to the FLEX
5000 high-speed counter module over the EtherNet/IP network.

The FLEX 5000 high-speed counter module 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:

o Ifthe configuration is appropriate to the module detected, a connection is
made and operation begins.
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o Ifthe configuration is not appropriate to the module detected, the data is
rejected and the Studio 5000 Logix Designer application indicates that an
error occurred.

The configuration can be inappropriate for many reasons. For example, a
mismatch in electronic keying that 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 Studio 5000 Logix Designer application monitors the fault status
tags to indicate when a fault occurs on a module.

Connection Types Available with FLEX 5000 High-speed Counter Module

When configuringa FLEX 5000 high-speed counter 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 1 describes the connection types that you can use with a FLEX 5000 high-
speed counter module.

Table 1- Connections - FLEX 5000 High-speed Counter Module

Connection Type Description

Data with Events The module returns the following to the owner-controller:
+ General fault data

« Event fault data

Input data

Event input data

Output data

Event output data

Data The module returns the following to the owner-controller:
« General fault data

« Input data

+ Qutput data

Listen Only Data When a Listen Only Data connection is used, another controller owns the module. A
Listen Only Data with Events | controller that makes a Listen Only Data connection to the module does not write
configuration for the module. It merely listens to the data exchanged with the owner-
controller.

Use Listen Only Data when the connection type is set to Data. Use Listen Only Data with
Events when the connection type is set to Data with Events.

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.

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.
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Module Input Operation

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 Logix 5000
Controllers Design Considerations Reference Manual, publication

1756-RM094.

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:

o 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 high-speed counter module
for input data. Instead, the modules send their input data, that is, count and
status data, to the backplane at the time that is defined in the RPL

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 high-speed
counter module sends an indication of the channel data quality.

The FLEX 5000 high-speed counter module resides 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.
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The FLEX 5000 high-speed counter module communicates input data to the
Logix 5000 controller at the defined RPL. The input data consists of channel and
status data.

At the RP], the following events occur.

1.
2.

The remote high-speed counter module scans its channels for input data.
The module sends the data to the FLEX 5000 EtherNet/IP adapter.

The FLEX 5000 EtherNet/IP adapter in the FLEX 5000 I/O system
sends the data over the EtherNet/IP network.

One of the following:

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

e If the owner-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.

Controller to Module Inputs Data Transmission

The following events occur when the owner-controller sends data to the
module inputs:

1.

2.

One of the following:

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

In this case, proceed to step 3.

o Ifthe controller is connected to the EtherNet/IP network through a
communication module, the controller transmits the data to its

backplane.

In this case, continue at step 2.

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

The FLEX 5000 EtherNet/IP adapter in the Compact 5000~ I/O system
receives the data from the EtherNet/IP network and transmits it to the
Compact 5000 I/O system backplane.

The FLEX 5000 high-speed counter module receives the data from the
backplane and behaves as dictated by its configuration.

Trigger Events

A FLEX 5000 high-speed counter module counter can trigger as many as four
events. The module can also trigger an Event task to execute in the owner-
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controller. The event task lets you execute a section of logic immediately when an
event occurs.

For more information on event triggers, see Events on page 31.

For more information on event tasks, see the Logix 5000 Controllers Tasks,
Programs, and Routines Programming Manual, publication 1756-PM005.

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 high-speed
counter module and when the module echoes data.

At the RPI, not only does the controller send data to the high-speed counter
module, but also the high-speed counter module sends data to the controller. For
example, the controller sends data to command the module to unlatch alarms or
enable alarms.

The FLEX 5000 high-speed counter module resides 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.

The FLEX 5000 high-speed counter module receives output data from a
controller. The module also sends data to the controller.

The following events occur when module windows send data to module outputs.

1. The window receives input data from the module counter to which it
is tied.

2. Based on its configuration, the window changes the output behavior.

3. The module outputs operate as commanded to by the window
controlling it.

For example, you configure window 00 as follows:
o Tied to counter 00.
o Controls output 00 and output 01.
o Output on value = 2000.
o Output off value = 5000.

When the number of counts reaches 2000, the window commands output 00 and
output 01 to turn on. When the number of counts reaches 5000, the window
commands the outputs to turn off.
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If necessary, you can override the state of module outputs. For more
information on how to override the state of module outputs, see Override Inputs

on page 63.

Any controller in the system can listen to the input data from a FLEX 5000 high-
speed counter module even if the controller does not own the module.

During the I/O configuration process, you can specify a Listen Only connection.
For more information on Connection options when configuring your system, see
Table 1 on page 16.

When you choose a Listen Only connection, the controller and module establish
communication without the controller sending configuration data. In this
instance, another owner-controller owns the FLEX 5000 high-speed counter
module.

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 to the owner-controller, must also use the
Multicast option.

» Ifa controller attempts to use a Listen Only connection to a module but
the owner-controller connection uses the Unicast option, the attempt
ata 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 Operations

Table 2 - Protected Operations on a FLEX 5000 High-speed Counter Module

To ensure the secure operation of your FLEX 5000 high-speed counter module,
operations that can disrupt module operation are restricted based on the module
operating mode. Table 2 describes the restrictions.

Activity
| pia | Moddetest | Comedim | Confition | Gifomat | Hectonk | g cunge
Current Module Operation Request Change
Connection not running Accepted
Connection running Rejected Accepted(” Accepted(z) Not allowed® Accepted(‘”
Firmware update is in process Rejected

(1) Only requests for Listen Only connections are accepted.

(2) Configuration change is accepted in the following scenarios:
- Changes are made in the Module Properties dialog box and you dlick Apply.
- Changes are made in the Configuration tags and you send a Reconfigure Module MSG to the module.

(3) The difference between Rejected and Not allowed is that rejected activities can be attempted in the Studio 5000 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, are prevented from occurring in the Studio 5000 Logix Designer application.
For example, if a module reset request is made, the Studio 5000 Logix Designer application executes the request and alerts you that it was rejected. If a data format change is attempted, the Studio 5000
Logix Designer application does not execute the attempted change and alert you that it was not allowed. In the case, if the change is attempted online, the Module Definition dialog box field that changes
the data format i disabled.

(4) 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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The FLEX 5000 high-speed counter I/O module uses the

following interactively:
¢ Two counters
o Sixinputs
 Eight windows

o Four outputs

The two counters are constituted of six differential inputs. The counters count
pulses from devices such as encoders, proximity switches, and photoelectric
sensors. The counts are presented as an accumulated count or frequency.

The signals that are received at the inputs are filtered, decoded, and counted. The
module generates the rate and time-between-pulses, that is, the pulse interval,
data. Count and frequency values can activate module outputs through
user-defined windows.

The windows can trigger output behavior so that the output responds to input
conditions at a high speed. For example, the input-to-output response is 10 ps
maximum. You can control the outputs with the user-program or the module
windows, based on the count value or frequency.
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General Module Features The FLEX 5000 high-speed counter I/O module supports the following

module-wide features:

e Module Data Quality Reporting

e Software Configurable

o Fault and Status Reporting

e Module Inhibiting

e Electronic Keying
o Producer-Consumer Communication

e Module Firmware

o Field Power Loss Detection

Module Data Quality Reporting

The FLEX 5000 high-speed counter module indicates 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 input tags indicate the level of data quality:

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

If the module sets this tag to 1, you must troubleshoot the module to
correct the cause of the inaccuracy.

Typically, this tag is set when the Counterxx.QuadratureErrorCount tag is
any number other than 0. The Counterxx.QuadratureErrorCount tag only
applies when the high-speed counter module is operating in the X1, X2, or
X4 Quadrature mode.
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o LCounterxx.Uncertain - This tag indicates that the counter data can be
inaccurate but the degree of inaccuracy is unknown. We recommend that
you do not use the data for control.

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

The following conditions set the Counterxx.Uncertain tag to 1:

— Measured frequency is too high. That is, the Measured frequency > 1.2
*fvax
fyax =1 MHz

- Measured period is too long. That is, the Measured period > Tppax-

If the pulses are longer than Tp_y(5x, the module assumes that the

input frequency is 0. However, the module cannot determine if there
are no pulses being measured because no pulses exist or because the
module is filtering a high frequency signal.

TP-MAX =10s

- Measured pulse width is too short. That is, the pulse width is less than
the module’s rated minimum pulse width, Tpw.apin-
TPW—MIN = 125 ns

- Ifthe period defined in the Counterxx: AverageOverPulses
configuration tag is greater than Tp_y(ax-

In this case, the average frequency and average pulse width are reported
based on the length of the complete pulses measured.

The following conditions do not set the I.Counterxx.Uncertain tag to 1:

Zero frequency setting is out of range

Missing pulse is out of range

Overflow, Underflow, Load, Windows are out range
A quadrature B (AQB) fault states

Data signal is slightly outside the channel operating range.
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We recommend that you monitor these 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 1 is
removed, the tag automatically resets to 0. The Studio 5000 Logix Designer
application controllers these 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.

Software Configurable

You use the Studio 5000 Logix Designer application to configure the module,
monitor system operation, and troubleshoot issues. You can also use the Studio
5000 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

 Diagnostic information

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

Fault and Status Reporting

The FLEX 5000 high-speed counter module reports fault and status data along
with channel data. Fault and status data is reported in the following ways:

e Studio 5000 Logix Designer application

e Module status indicators

For more information on fault reporting, see Appendix A, Troubleshoot Your
Module on page 91.

Module Inhibiting

Module inhibiting lets you indefinitely suspend a connection, including Listen
Only connections, between an owner-controller and high-speed counter 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:
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e You write a configuration for an I/O module but inhibit the module to
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.

o In your 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 FLEX 5000 high-speed counter module, for
example, update the module firmware revision. Use the following
procedure.

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

c. Uninhibit the module.

e 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 high-speed counter module, see page 79.

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, digital /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.
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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.

More Information

For more detailed information on Electronic Keying, see Electronic Keying in
Logix 5000 Control Systems Application Technique, publication
LOGIX-AT001.

Producer-Consumer Communication

The FLEX 5000 high-speed counter module uses the Producer/Consumer
communication model to produce data without a controller polling it 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.
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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  Keepin mind, only one controller can own the high-speed counter module.
The FLEX 5000 high-speed counter module does not support multiple owners
of the same module.

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

Module Firmware

The FLEX 5000 high-speed counter module is 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, then no updates exist.

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 99.

To see where to enable or disable field power detection, see page 86.
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Module |nput Features The FLEX 5000 high-speed counter module inputs support the

following features:

e Alarm Latching
o Events

o Input Filterin
e Missing Pulse Detection

o Zero Frequency Detection

Alarm Latching

When enabled, Alarm Latching let you latch a counter alarm in the set position
once the alarm is triggered and remain set. The alarm remains set, even if the
condition that causes it to occur disappears, until the alarm is unlatched.

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

e Zero Frequency Alarm

e Missing Pulse Alarm
Enable Latching

You can enable alarm latching in the following ways:

o Module Properties dialog box - You can latch alarms on the
Alarms category. To see where to latch an alarm on the Module Properties

dialog box, see page 84.
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 99.

Unlatch Alarms

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

You can use the module tags to unlatch an alarm. 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 99.

Alarm Latching and Unlatching While Online

Before you can latch or unlatch alarms when your Studio 5000 Logix Designer
application project is online, you must inhibit the connection to the module. You
uninhibit the connection after the changes are made.
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Events

You can use the Event feature to trigger up to four events and trigger an Event
task to execute in the program logic. You must complete the following tasks in the
Studio 5000 Logix Designer application to use the Event feature:

o Enable the event
e Define the event

e Define the event triggers
Enable the Event

You must enable an event to use it. By default, events are disabled. For more
information on how to enable an event, see Events Category on page 87.

Define the Event

You can use as many as three user-defined data values to define an event. The
following data values are available:

¢ Stored Count

¢ Scaled Count

¢ Scaled Stored Count

e Frequency

o Average Frequency

e Stored Frequency

e Scaled Frequency

e Scaled Average Frequency
e Scaled Stored Frequency
o Pulse Width

e Average Pulse Width

¢ Stored Pulse Width

o Acceleration

e Average Acceleration

¢ Count

¢ Revolution Count

¢ Stored Revolution Count
o Stored Acceleration

o Scaled Acceleration

o Scaled Stored Acceleration

e Scaled Acceleration Average

You define events when you define a module during module configuration in the
Studio 5000 Logix Designer application. For more information, see Table 18 on

page 78.
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Define the Event Triggers

You must define one or more triggers for an event. The following triggers
are available:

Windows00...Windows07 - Windows are used on an individual basis.
That is, eight Window triggers are available.

Counter Load
Counter Store
Counter Reset
Counter Direction
Counter Rollunder

Counter Rollover

You must choose a State Transition for each trigger. The State Transition defines
what must occur to trigger the event. The following State Transition choices are
available:

Count Not In Window/Count In Window - Used with the Windowxx
event triggers.

Low/High - Used with the Counter xxx event triggers.

You can also complete the following tasks:

Latch an event

o Enable the independent point trigger option

Configure how the input transition is used with the triggers.

To see where to configure the Events feature, see page 87.
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Input Filtering

Input Filtering lets you digitally filter out high frequency noise that is
inadvertently coupled to the sensor wires. When used, the filter settings directly
relate to filter accuracy.

Filters are available for the state transitions from Off to On and On to Off for all
module inputs, that is, ABZ inputs. Table 3 lists the filter settings and accuracy.

For input signal with slow rising and falling time, we recommend using input
filtering. You can adjust it to achieve optimum filtering performance and to avoid
false measurements

Table 3 - Input Filter Selections

Filter Setting Filter Accuracy
Ons +10ns
100 ns +10ns
200 ns +10ns
500 ns +10ns
1ps +10ns
2us +10ns
5ps +10ns
10 s +10ns
20 ps +1ps
50 ps +1ps
100 ps +1ps
200 ps +1ps
500 ps +25us
Tms +50ps
2ms +125ps
5ms +250 ps
10 ms +500 ps
20ms +1ms
50 ms +1ms

To see where to set the input filter parameters, see page 83.
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Missing Pulse Detection

Missing Pulse Detection alerts you when a new pulse is not available to count
within a configurable time period. When a missing pulse is detected, the Missing
Pulse Alarm is triggered.

To use Missing Pulse Detection, you must complete the following steps.

1. Configure the Missing Pulse Alarm Limit to establish the maximum
length of time between pulses before which the Missing Pulse Alarm is
triggered.

You set the Missing Pulse Alarm Limit on the Alarms category for the
correct counter in the Module Properties dialog box. To see where to set

the limit, see page 84.
2. Set the O.Counterxx.MissingPulseAlarmEn tag to 1.

If this tag is not set to 1, the alarm is not enabled and you are not alerted
when a missing pulse occurs.

For more information about module tags, see Appendix B, Module Tag

Definitions on page 99.

When the Missing Pulse Alarm is triggered, the . Counterxx.MissingPulseAlarm
module tag goes to 1.

Missing Pulse Detection is commonly used in high frequency applications. A
missing pulse typically indicates the loss of a counting device, for example, an
encoder. The loss of a counting device often has a significant impact on the
application conditions and immediate system action is used to account for the
impact.

Zero Frequency Detection

Zero Frequency Detection alerts you when the frequency that is reported on an
input is less than the Zero Frequency limit. When a Zero Frequency condition
exists, the Zero Frequency Alarm is triggered.

Configure the O.Counterxx.ZeroFrequencyAlarmLimit tag to establish the
minimum frequency that is required to be measured at the input before which

the Zero Frequency Alarm is triggered.

When the Zero Frequency Alarm is triggered, the

o LCounterxx.ZeroFrequencyAlarm tag goes to 1.
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Module Output Features

e O.Counterxx.ZeroFrequencyAlarmLimit will be used to determine the
Timeout of the instantaneous and average frequency and pulse width.

Unit used for timeout is microsecond (us).
Timeout = (1/0.Counterxx.ZeroFrequencyAlarmLimit) * 1,000,000

Table 4 - Examples

Timeout Definition

(1/0.1(”) * 1,000,000 ps = 10,000,000 ps | If there are no pulses detected after 10's, the frequency is
reset to 0.

(1/1000?) * 1,000,000 ps = 1000 ps If there are no pulses detected after 0.001 s, the frequency is
reset to 0.

(1) 0.Counterxx.ZeroFrequencyAlarmLimit = 0.1 (Default)

(2)  0.Counterxx.ZeroFrequencyAlarmLimit = 1000

Zero Frequency Detection is commonly used in lower frequency applications
that monitor the continued presence of pulses at a minimum frequency and
above. When the Zero Frequency alarm is triggered, the assumption is that the
counting device is not lost but instead that the input frequency is low.

The FLEX 5000 high-speed counter module outputs support the
following features:

No Load Diagnostics

No Load Diagnostics detects when a wire is disconnected from the output or a
missing load for each output point. No Load Diagnostics only occurs when the
output point is in the Off state.

The No Load Diagnostics feature is disabled by default. You must enable the
feature in your Studio 5000 Logix Designer application project.

When a No Load condition is detected, the I.Outputxx.NoLoad tag goes to 1.

For more information about module tags, see Appendix B, Module Tag
Definitions on page 99.

Short Circuit Protection

Short Circuit Protection prevents damage that can result from the presence of
greater current at an output than the maximum current level the channel
can handle.

When a short circuit condition is detected, the channel turns off and the

LOutputxx.ShortCircuit tag goes to one. The channel can turn on again in the
future.
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For more information about module tags, see Appendix B, Module Tag
Definitions on page 99.

Connection Fault Handling

You can configure FLEX 5000 high-speed counter module output behavior
when a connection fault occurs, that is, the connection between the owner-
controller and the high-speed counter module breaks.
You must define the following:

o Immediate output behavior when the connection breaks.

o Length of time that the output behaves as defined.

e Output behavior if the connection remains broken when the length of
time that is defined previously expires.
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Output Behavior Immediately After a Connection Fault

When the connection between an owner-controller and high-speed counter
module breaks, the module output can behave in the following ways:

¢ Transition to a user-defined value, that is, turn on or off. - Default
configuration is for the output to turn off.

o Hold its last state
If you configure the module output to hold its last state, it 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.

The output state remains as commanded if Fault Mode Output State Duration is
set to Hold Forever.

If the Fault Mode Output State Duration is set to 1, 2, 5, or 10 seconds the
output state changes to a user-configurable Fault Mode Output Final State after
the specified time period elapses. For more information, see Fault State Value on

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 Fault Mode Output State Final State.

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

e Forever

e 1second
e 2seconds
e 5seconds

e 10 seconds

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

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 high-speed counter
module is re-established, the output resumes normal operation.
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This chapter describes how the FLEX 5000 high-speed counter module operates.
We strongly suggest that you review this information before you use your module.

The FLEX 5000 high-speed counter module offers the following during normal
operation:

e Counters

o Windows

e Inputs
e Outputs

Counters

Two Signed 32-bit counters are available on the FLEX 5000 high-speed counter
module, that is, Counter 0 and Counter 1. The counters use the extended
counter functionality. Module counters can operate in the following modes:

o Count/Direction (internal or external)
o Up/Down Pulses
o Quadrature (X1, X2, or X4 counting modes)

For more information on how to use the modes, see Module Counter Use on

pag 2 S
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Windows

Eight windows are available on the module, including four hardware-based and
four firmware-based windows. You tie windows to one of the two module
counters and to as many as four module outputs.

The windows control output behavior. For example, the window configuration
determines when outputs turn On or Off and if the outputs use hysteresis. The
windows can operate in different modes.

For more information on windows and how to use them, see the following:
o Windows on page 40
e Module Window Use on page 54.

Inputs

Two, high-speed differential inputs are available on the module. The inputs
support two quadrature encoders with A, B, and Z inputs. You can also use X1,
X2, and X4 encoder configurations to employ the capabilities of high-resolution
quadrature encoders. Inputs are optically isolated from the bus and have an
3...32V DC operating range.

You can wire the inputs to use differential line drive output devices, for example
differential or single-ended encoders. You can also use discrete devices, such as
proximity sensors or photoelectric sensors.

For more information on module input features and how to use the inputs, see

the following:

e Module Input Features on page 30

e Module Input Use on page 62

Outputs

Four outputs are available on the module. The outputs are DC sourcing and
powered by a user-supplied power source. The outputs are optically isolated from
the bus and have an 18...32V DC operating range. You can wire the outputs to
use discrete output devices.

The outputs are electronically protected from short circuit and current overload
conditions. Short Circuit status is monitored and fed back to the user program. A
combination of output data, configuration data, ranges, and short circuit status
determine output states.

For more information on module output features and how to use the outputs, see

the following:

e Module Output Features on page 35

e Module Output Use on page 64
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High-speed Counter Module  Theoperating mode of a count channel determines how the A and B inputs cause
Operating Modes

a counter channel to increment or decrement. The following operating modes
are available:

o Count/External Direction Mode

o Count/Internal Direction Mode
e Upand Down Pulses Mode

¢ X1 Quadrature Encoder Mode

o X2 Quadrature Encoder Mode

o X4 Quadrature Encoder Mode

Frequency information is calculated and continuously updated with the
count data.

You configure the counter mode in the Module Definition dialog box in the
Studio 5000 Logix Designer application. For more information about the
Module Definition dialog box, see Module Definition on page 75.

IMPORTANT  When the FLEX 5000 high-speed counter module powers up, at initial power-
up or in a power cycle sequence, the following occurs:

« Output array values are set to their default values.

« Configuration array values are set to their default values.
« Input array values are cleared.

« Stored counts and configurations are cleared.

« Faults and flags are cleared.

«  Qutputs turn off.

Before you learn about the modes within which a FLEX 5000 high-speed
counter module can operate, you must learn conceptual information about
the module.

Counter Enable/Disable

You can enable or disable the counter with the O.Counterxx.Hold module
output tag. The module begins counting as soon as it is enabled.

e To enable the counter and let counting occur, set the tag to 0, the default.
o To disable the counter and stop counter, set the tagto 1.

When the counter is disabled, the count value at the time the counter was
disabled is held, regardless of incoming input data.

For more information on how to use the module tags, see Appendix B, Module
Tag Definitions on page 99.
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Counter and Input Relationship

Table 5 describes the relationship between the module counters and inputs.

Table 5 - Counters and Inputs

Input Role in Modes
Counter Counter Terminal —
Input Number | Number? | Count/Direction Up and Down Pulse Quadrature
0 0
A The Count input. The Up input.
1 6
0 2 The Direction input. )
In the Count/Internal The count inputs.
Direction mode, you ;
B : g cannot use the B The Down input.
input for other
purposes.
0 4 You can tie the following functions of each counter to the Z input:
+ Hold
7 + Load
1 10 * Reset
+ Store

Load and Reset are mutually exclusive.

(1) Tosee how input terminal numbers are organized on the module, see Figure 15 on page 93.

(2)  The Count/External Direction Input and Count/Internal Direction Input selections constitute this mode.

Invert Counter Direction

The Invert Counter Direction feature changes the direction of the counter. By
default, Invert Counter Direction is disabled.

You disable or enable Invert Counter Direction in either of the following ways in

the Studio 5000 Logix Designer application:

e Module Properties dialog box - To see where to set the Invert Counter
Direction feature, see page 82.

o Module tags - Change the C.Counterxx.InvertDirection tag. A tag value of

0 disables the feature, and a tag value of 1 enables the feature.

For more information about module tags, see Appendix B, Module Tag

Definitions on page 99.

How the feature changes count direction is specific to the operating modes. The

operating mode descriptions in the rest of this chapter include how the Invert
Counter Direction feature affects the mode.
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Count/External Direction Mode

In this mode, input B controls the direction of the counter. When Invert
Counter Direction is disabled, the following occurs:

o Ifinput Bis set to 0, the counter increments on the rising edges of input A.

e Ifthe input B is set to 1, the counter decrements on the rising edges of

input A.

Figure 3 - Count/External Direction Mode (Invert Counter Direction Disabled)

Count Pulse !
+O InputA

Direction Control

Encoder or Sensor

O InputB

O InputZ

Sensor or Switch

Direction Control
High = Decrement
Low = Increment

Count 1 2 3 2 1 0 1 2

When Invert Counter Direction is enabled, the operation of input B reverses.
In this case, the following occurs:

o Ifinput Bis set to 0, the counter decrements on the rising edge of input A.

o Ifinput Bisset to 1, the counter increments on the rising edge of input A.
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IMPORTANT  Counting on arising edge does not occur in the following conditions:
« The count up and count down pulses are asynchronous to each other.

» Therising edge of one count pulse can occur simultaneously as the falling
edge of the other.

Table 6 - Count/External Direction Counting

Invert Counter Input A (count) Input B (direction) Change in Count Value
Direction Setting
Disabled 0 0oropen 1
(InvertDirection tag = 0) T 1 a1
T T 0
0,1 — 0
Enabled 0 0 or open -1
(InvertDirection tag = 1) 1 1 :
t t 0
0,1 — 0

Count/Internal Direction Mode

In this mode, the O.Counterxx.Direction tag determines the direction of
the counter.

e The counter increments on the rising edge of the input A when Invert
Counter Direction is disabled.

e The counter decrements on the rising edge of the input A when Invert
Counter Direction is enabled.

Table 7 - Count/Internal Direction Counting - Counters 0 and 1

0.Counterxx.Directiontag | InputA (count) Input B Change in Count Value
Disabled 0 !

(InvertDirection tag = 0) 01 0

Enabled 0 N -1

(InvertDirection tag = 1) 01 0
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Up and Down Pulses Mode

In this mode, when Invert Counter Direction is disabled, the following occurs:

o The counter increments on the rising edge of pulses that are applied to

input A.

e The counter decrements on the rising edge of pulses that are applied to

input B.

Figure 4 - Up and Down Pulse Mode (Invert Counter Direction Disabled)

: O InputA

:[ Increment Pulse

Incrementing Encoder (countup)
or Sensor
:[ Decrement Pulse
(count down)
Decrementing Encoder
or Sensor

Increment Pulse

o) Input B

O InputZ

(Input A)

Decrement Pulse
(Input B)

Count 1 2 3 2 1
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When Invert Counter Direction is enabled, the following occurs:

o The counter decrements on the rising edge of pulses that are applied to
input A.

e The counter increments on the rising edge of pulses that are applied to
input B.

When the Invert Counter Direction and Direction Inhibit are both enabled, the
counter decrements on the rising edge of pulses that are applied to input A or

input B.

IMPORTANT  Counting on arising edge does not occur in the following conditions:
+ The count up and count down pulses are asynchronous to each other.

» Therising edge of one count pulse can occur simultaneously as the falling
edge of the other.

Table 8 - Up and Down Counting

Invert Counter Input A (increment) | Input B (decrement) | Change in Count Value
Direction Setting
Disabled T 0,1 1
(InvertDirection tag = 0) 01 1 a1
T T 0
Enabled T 0,1 -1
(InvertDirection tag = 1) 01 1 1
T T 0
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X1 Quadrature Encoder Mode

When an X1 quadrature encoder is attached to inputs A and B, the phase relation
of inputs A and B determine the count direction. If input A leads input B, the
counter increments. If input B leads input A, the counter decrements.

When Invert Counter Direction is disabled, the following occurs:

o Ifinput B is low, the counter increments on the rising edge of input A and
decrements on the falling edge of input A.

o Ifinput B is high, all rising transitions on input A are ignored. The counter
changes value only on one edge of input A as shown in Figure 5.

TIP When both input A and input B transition simultaneously, instead of in the
defined 90° phase separation, the quadrature signal is invalid.

In this case, the I.Counterxx.QuadratureErrorCount tag increments.

Figure 5 - X1 Quadrature Encoder Mode with Invert Counter Direction Disabled

———————————

X1 Count 1

A ! ]
—~O InputA ‘
X1 Quadrature B | :
Encoder —O Input B |
z l l
—O InputZ \
Forward Rotation Reverse Rotation
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When Invert Counter Direction is enabled, the following occurs:

o Ifinput B islow, the counter decrements on the rising edge of input A and
increments on the falling edge of input A.

o Ifinput B ishigh, all rising transitions on input A are ignored. The counter
changes value only on one edge of input A as shown in Figure 6.

Figure 6 - X1 Quadrature Encoder Mode with Invert Counter Direction Enabled

...........

A Z Z
—O InputA ,
X1 Quadrature B : :
Encoder T O InputB |
z : :
—O InputZ ,
Forward Rotation Reverse Rotation

X1Count | ¢ 5 4 5 6 7

Table 9 - X1 Quadrature Direction Counting

Invert Counter InputA Input B Change in Count Value
Direction Setting
Disabled 0 0 1
(InvertDirection tag = 0) 1 0 a1
T 1 0
\: 1
Enabled 0 0 -1
(InvertDirection tag = 1) 1 0 1
T 1 0
A 1
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X2 Quadrature Encoder Mode

The X2 Quadrature Encoder mode operates much like the X1 Quadrature
Encoder except that the resolution is doubled.

When an X2 quadrature encoder is attached to inputs A and B, the phase relation
of inputs A and B determine the count direction. If input A leads input B, the
counter increments. If input B leads input A, the counter decrements.

When Invert Counter Direction is disabled, the following occurs:

o Ifinput B is low, the counter increments on the rising edge of input A and
decrements on the falling edge of input A.

o Ifinput B ishigh, all rising transitions on input A are ignored. The counter
changes value only on one edge of input A as shown in Figure 7.

TIP When both input A and input B transition simultaneously, instead of in the
defined 90° phase separation, the quadrature signal is invalid.

In this case, the I.Counterxx.QuadratureErrorCount tag increments.

Figure 7 - X2 Quadrature Encoder Mode with Invert Counter Direction Disabled

———————————

A 1 l
~O InputA ‘
X2 Quadrature B : :
Encoder —O InputB )
z 1 1
~O InputZ ‘
Forward Rotation Reverse Rotation

X2 Count
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When Invert Counter Direction is enabled, the following occurs:

o Ifinput B islow, the counter decrements on the rising edge of input A and
increments on the falling edge of input A.

o Ifinput B ishigh, all rising transitions on input A are ignored. The counter
changes value only on one edge of input A as shown in Figure 8.

Figure 8 - X2 Quadrature Encoder Mode with Invert Counter Direction Enabled

...........

A i i
—O InputA ,
X2 Quadrature B : :
Encoder —O  InputB |
z Z Z
—O InputZ ,
Forward Rotation Reverse Rotation

X2Cownt | g |5 |4 |3 |2 |1 |2 |3 |4 |5 |6 |7
Table 10 - X2 Quadrature Direction Counting
Invert Counter InputA Input B Change in Count Value
Direction Setting
Disabled 0 0 1
(InvertDirection tag = 0) 1 0 a1
T 1 0
\: 1
Enabled 0 0 -1
(InvertDirection tag = 1) 1 0 1
T 1 0
A 1
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X4 Quadrature Encoder Mode

The X4 Quadrature Encoder mode operates much like the X4 Quadrature
Encoder except that the resolution is quadrupled.

When an X4 quadrature encoder is attached to inputs A and B, the phase relation
of inputs A and B determine the count direction. If input A leads input B, the
counter increments. If input B leads input A, the counter decrements.

When Invert Counter Direction is disabled, the following occurs:

o Ifinput B is low, the counter increments on the rising edge of input A and
decrements on the falling edge of input A.

o Ifinput B ishigh, all rising transitions on input A are ignored. The counter
changes value only on one edge of input A as shown in Figure 9.

TIP When both input A and input B transition simultaneously, instead of in the
defined 90° phase separation, the quadrature signal is invalid.

In this case, the I.Counterxx.QuadratureErrorCount tag increments.

Figure 9 - X4 Quadrature Encoder Mode with Invert Counter Direction Disabled

A l 1
—O InputA \
X4 Quadrature B : :
Encoder O InputB '
z l l
~O InputZ \
Forward Rotation Reverse Rotation

X4 Count
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When Invert Counter Direction is enabled, the following occurs:

o Ifinput B islow, the counter decrements on the rising edge of input A and
increments on the falling edge of input A.

o Ifinput B ishigh, all rising transitions on input A are ignored. The counter
changes value only on one edge of input A as shown in Figure 10.

Figure 10 - X4 Quadrature Encoder Mode with Invert Counter Direction Enabled

***********

A 1 1
—O InputA \
X4 Quadrature B : :
Encoder O InputB w
z l 1
—O InputZ ‘
Forward Rotation Reverse Rotation

'SR D S N B N SN SR R I I S
X4Count |5 |5 |4 3 |2 1 |0 -1 |-2 -3 |»4 -5 -4 |-3 -2 |-1 0 |1 2|3 4 |5 6 |7
Table 11 - X4 Quadrature Direction Counting
Invert Counter Input A Input B Change in Count Value
Direction Setting
Disabled 0 0 1
(InvertDirection tag = 0) 1 0 a1
) 1 0
A 1
Enabled 0 0 -1
(InvertDirection tag = 1) 1 0 1
T 1 0
A 1
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Module Counter Use

This section describes how to use the counters on a FLEX 5000 high-speed
counter module.

Ring Counter Type

The module counters are ring counters. The current count value changes between
configurable Rollover and Rollunder count values.

The values are represented in the module tags as follows:

o Current count = I.Counterxx.Count tag

¢ Rollover count = O.Counterxx.RolloverValue tag

¢ Rollunder count = O.Counterxx.RollunderValue tag
If a counter is counting up, when the count value reaches the Rollover value - 1, it
rolls over to the Rollunder value upon receiving the next count. The rollover tag
isset to 1.
If a counter in counting down, when the count reaches the Rollunder value, it

rolls under to the Rollover value - 1 value upon receiving the next count. The
rollunder tag is set to 1.

Figure 11 - Ring Counter Diagram

Rollover Value Rollunder Value

Rollover

Count Down Count Up

Revolution Counter

Each counter supports a Revolution Counter that counts the Rollover and
Rollunder transitions.
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Module Window Use

The FLEX 5000 high-speed counter module has eight windows that you can
configure to control outputs and associated window status tags.

The following types of windows are available on the FLEX 5000 high-speed

counter module:
¢ Hardware-based windows - Windows 0...3

o Firmware-based windows - Windows 4...7

IMPORTANT  Windows that are configured for Acceleration mode are firmware-
based, regardless of the window number.

You can configure windows to operate in the following modes:
e Count
o Frequency, instantaneous or average
o Acceleration, instantaneous or average

e Pulse Width, instantaneous or average
Each value above scaled to user units, excluding pulse width

To see where to define the mode for a window, see page 77.

Tie Windows to Counters and Outputs

You can tie windows to the following:

e Module counters - You can tie a window to either counter but not both.
You can tie as many as eight windows to a counter.

o Module outputs - You can tie a window to as many as four outputs. A
window that is tied to an output controls the output and triggers its
behavior as determined by the module configuration and system
conditions.

If any of the windows that are tied to an output is on, the output is on.

IMPORTANT  The following are ways to control the output:
+ Window - On module
«  Qverride - Via user program
If aWindow controls an output, the user program can override it.
If an Qverride controls an output, a Window cannot change it.

To see where to tie a window to a counter and outputs, see page 85.
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Output State Change

You can configure a window to turn an output On or Off based on configurable

count, frequency/pulse width/acceleration value designation and the

module count. The state change, that is, from Off to On or On to Off, occurs in

less than 10 ps for hardware-based windows.
To configure an output to turn On or Off, complete the following steps:

1. Tie the window to the desired counter.

2. Set the Output On value in the O.Windowxx.On tag.

This value represents the number of counts that must be reported to the
window to trigger an output state change from Off to On.

3. Set the Output Off value in the O.Windowxx.Off tag.

This value represents the number of counts that must be reported to the
window to trigger an output state change from On to Off.

4. Select the outputs that the window controls.
To see where to complete the window configuration, see page 85.
For example, the following occurs when a window operates in Count mode:

e When the count value is within the range that is created by the
O.Windowxx.On and O.Windowxx.Off tags, the output turns on.

o When the count value is outside the range that is created by the
O.Windowxx.On and O.Windowxx.Off tags, the output turns off.
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Count, Frequency,

O:WindowOn

l.Window

Hysteresis Detection and Configuration

Physical vibration can cause an encoder to generate pulses that you do not wish to
consider as valid motion. Hysteresis On and Off values are used to eliminate
some pulses in either direction as vibration-generated.

You can use the following tags to set the hysteresis values:
o  O.Windowxx.HysteresisOn
o  O.Windowxx.HysteresisOff

IMPORTANT  Remember the following:
« Ifatagvalueis <0, hysteresis is disabled.
+ Hysteresis does not apply to Windows configured for Pulse Width mode.

Hysteresis is not used to alter actual count values.
Hysteresis Example 1

Figure 12 shows a window with hysteresis as the source of the window, that is,
count, frequency, or acceleration, varies near the window switching points.

The number of LWindowxx.InWindow tag transitions are reduced and
O:Windowxx.On tag < O:Windowxx.Off tag. If O:Windowxx.On tag >
O:Windowxx.Off tag, the IWindowxx.InWindow tag state is inverted.

The O:Windowxx.HysteresisOn tag value is a negative offset from the
O:Windowxx.On tag value, and O:Windowxx.HysteresisOff tag is a negative
offset from the O:Windowxx.Off tag

Figure 12 - Hysteresis Example 1
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Hysteresis Example 2

Figure 13 is similar to the example on page 56. This example shows the window
with hysteresis as the source of the window, that is, count, frequency, or
acceleration, varies near the window switching points.

The number of ['Windowxx.InWindow tag transitions are reduced and
O:Windowxx.On tag < O:Windowxx.Off tag. If O:Windowxx.On tag >
O:Windowuxx.Off tag, the LWindowxx.InWindow tag state is inverted.

The O:Windowxx.HysteresisOn tag is a negative offset from the
O:Windowxx.On tag, and the O:Windowxx.HysteresisOff tag is a negative
offset from the O:Windowxx.Off tag.

Figure 13 - Hysteresis Example 2
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The I Windowxx.InWindow tag does not always change state when the window

source (count, frequency, or acceleration) equals the O:Windowxx.On tag or the
O:Windowuxx.Off tag.
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The sampled widow source value falls into one of five regions. Table 12 defines

the regions for when O:Windowxx.On tag < O:Windowxx.Off tag.

Table 12 - Regions (0:Windowxx.0n tag < 0:Windowxx.0ff tag)

Region In a region that is based on the count, frequency, or acceleration value X.

Upper OFF Region X >=0:Windowxx.0ff tag

Upper ON/OFF Region | X >= (0:Windowxx.0ff tag — 0:Windowxx.HysteresisOff tag) and X < 0:Windowxx.0ff tag
ON Region X >=0:Windowxx.0n tag and X < (0:Windowxx.0ff tag — 0:Windowxx.HysteresisOff tag)
Lower ON/OFF Region | X >= (0:Windowxx.On tag — O:Windowxx.HysteresisOn tag) and X < 0:Windowxx.0n tag
Lower OFF Region X < (0:Windowxx.0n tag — 0:Windowxx.HysteresisOn tag)

The LWindowxx.InWindow tag value only changes when the sampled value is in
an ON or OFF region. The LWindowxx.InWindow tag value does not change
when the sampled value is in an ON/OFF region.

When the sampled value transitions from one region to another region, the logic
that is shown in Table 13 is followed. The bolded values show the

LWindowxx.InWindow tag transitions.

Table 13 - Logic Followed When Sample Value Transitions Between Regions

To Region
From Region From Condition Lower OFF Region Lower ON/OFF Region ON Region Upper ON/OFF Region Upper OFF Region
Upper OFF Region 0 0 0 1 0 0
Upper ON/OFF Region 0 0 0 1 0 0
Upper ON/OFF Region 1 0 1 1 1 0
ON Region 1 0 1 1 1 0
Lower ON/OFF Region 1 0 1 1 1 0
Lower ON/OFF Region 0 0 0 1 0 0
Lower OFF Region 0 0 0 1 0 0
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Hysteresis Example 3

Table 14 defines the regions for when O:Windowxx.On tag > O:Windowxx.Off

tag.

Table 14 - Regions (0:Windowxx.0n tag > 0:Windowxx.0ff tag)

Region In a region that is based on the count, frequency, or acceleration value X.

Upper ON Region X >= 0:Windowxx.On tag

Upper ON/OFF Region | X >= (0:Windowxx.On tag — 0:Windowxx.HysteresisOn tag) and X < 0:Windowxx.On tag
OFF Region X >=0:Windowxx.0ff tag and X < (0:Windowxx.On tag — 0:Windowxx.HysteresisOn tag)
Lower ON/OFF Region | X >= (0:Windowxx.0ff tag — 0:Windowxx.HysteresisOff tag) and X < 0.WindowOff

Lower ON Region

X < (0:Windowxx.0ff tag — 0:Windowxx.HysteresisOff tag)

Figure 14 - Hysteresis Example 3
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The LWindowxx.InWindow tag value only changes when the sampled value is in
an ON or OFF region. The LWindowxx.InWindow tag value does not change
when the sampled value is in an ON/OFF region.

When the sampled value transitions from one region to another region, the logic
that is shown in the following table is followed. The bolded values show the
LWindowxx.InWindow tag transitions.

To Region
From Region From Condition Lower ON Region Lower ON/OFF Region OFF Region Upper ON/OFF Region Upper ON Region
Upper ON Region 1 1 1 0 1 1
Upper ON/OFF Region 1 1 1 0 1 1
Upper ON/OFF Region 0 1 0 0 0 1
OFF Region 0 1 0 0 0 1
Lower ON/OFF Region 0 1 0 0 0 1
Lower ON/OFF Region 1 1 1 0 1 1
Lower ON Region 1 1 1 0 1 1
Manipulate Count Value
The count value that is indicated the I.Counterxx.Count tag. You can use the Z
input functions to manipulate the count value. The following are available Z
input functions:
o Store
[ HOId
o Load
o Reset
You can configure the Z input function on the Module Definition dialog box or
in the module tags associated with each function. For example, you can change
the O:Counterxx.Store tag to configure the Z input for Store.
The Z input can be configured as active high or active low by inverting the input.
You can configure the Z input to be inverted on the Module Definition dialog
box or by changing the C.Counterxx.InvertlnputZ tag to 1.
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Store

The Store function lets a counter store its current count, direction, instantaneous
frequency, acceleration, instantaneous pulse width, and revolution count in the
corresponding I.Counterxx.<Stored Tag> tag.

You can trigger the Store function with the O.Counterxx.Store tag or the Z
input. You can use the Z-input to capture the current count value even when the
counter is counting at full 1 MHz speed.

Hold

The Hold function lets a counter hold its current values, regardless of incoming A
or B input data. The O.Counterxx.Hold tag or the Z input can set and trigger the
Hold function.

Load

The Load function lets a counter load new count and revolution count values.
The module output tags or the Z input can set and trigger the Load function.

To load a user-defined count value, change the O.Counterxx.Load from 0 to 1.
When the tag changes, the value of the O.Counterxx.LoadCountValue tag is
copied to the I.Counterxx.Count tag,

If the O.Counterxx.Load tagis 1 and you need to load a new count value, you
must change the O.Counterxx.Load tag to 0 and back to 1.

Reset

The Reset function lets the counter reset. When a counter is reset, the
L.Counterxx.Count tag and I.Counterxx.RevolutionCount tag are set to 0.

To reset the counter, change the O.Counterxx.Reset tag to 1. If the
O.Counterxx.Reset tagis 1 and you need to reset count value, you must change
the O.Counterxx.Reset tag to 0 and back to 1.

When the Counterxx.ResetTimeDerivedValues tag is set to 1, the following
values are also reset:

o Frequency, Avg Frequency, Scaled Frequency, and Scaled Freq Avg
o Pulse Width and Avg Pulse Width
o Acceleration, Avg Accel, Scaled Accel, and Scaled Avg Accel

The O.Counterxx.Reset tag or the Z input can set and trigger the Reset function.
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Module Input Use

Invert Z Input

The Z-input signals can be inverted. To see where to invert the Z input signal, see

page 83.

Scalar

The Scalar function lets you perform the following:

e Scale count, frequency, and acceleration values to user units by multiplying
their values in pulses by the Scaling value.

o Scales position, velocity, and acceleration/deceleration values to user units.
Units are pulses per user unit.

The FLEX 5000 high-speed counter module has two, high-speed differential
inputs. The two inputs support quadrature encoders with A, B, and Z inputs. In
addition, x1, x2, and x4 encoder configurations are provided to use the
capabilities of high-resolution quadrature encoders. Inputs are optically isolated
from the bus and have an operating range of 3...32V DC.

You can wire the inputs to use differential line drive output devices, for example
differential or single-ended encoders. You can also use discrete devices, such as
proximity sensors or photoelectric SENSors.

The FLEX 5000 high-speed counter module uses two inputs. Inputs A0, BO and
Z0 are used with counter 0. Inputs A1, B1, and Z1 are used with counter 1.

Frequency, Acceleration, and Pulse Width

In addition to returning a count value for the counter channel, extended counters
measure and return the following for the counter channel:

o Instantancous and average frequency
o Instantaneous and average pulse width

o Instantaneous and average acceleration

Count/Direction and Quadrature mode counters measure frequency,
acceleration, and pulse width based on pulses on input A.

Up/Down Pulses mode counters measure frequency, acceleration and pulse
width based on pulses on input A. If there are no pulses on input A, the counter
measures frequency, acceleration and pulse width based on pulses on input B.
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If the entire period of a pulse is detected on input B while input A is off, the
measurements are measured on input B on the rising edge of the next pulse
detected on input B.

If the measurements are performed on input B, the measurements start being
performed on input A as soon as the leading edge of a pulse on input A is
detected.

Measured frequency and pulse width are always positive numbers. The direction
of the counter, however, is determined by the direction bit.

All frequency, acceleration, and pulse width measurements are measured based
on the input signal. The measurements continue even if the following occur when
the measurement is taken:

o Rollover

¢ Rollunder
e Reset

o Load

The maximum input frequency is 1 MHz. Effectively, this value translates to 4
MHz in the Quadrature X4 mode.

Override Inputs

You can override the state of module inputs. This practice is commonly used
when troubleshooting an application or testing a control system outside normal
operating conditions.

You must change the following tags to override the input state:

o O.Counterxx.OverrideDataxEn - Set the tag to 1 to enable the
O.Counterxx.OverrideDataxValue to override the input state.

e O.Counterxx.OverrideDataxValue - Set the tag to the desired value.

For more information about module tags, see Appendix B, Module Tag

Definitions on page 99.
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You can use module windows or program logic to control the FLEX 5000 high-
speed counter module outputs. The following can determine an output state:

Count - Window-controlled outputs only
Frequency - Window-controlled outputs only
Short circuit status

Safe state settings and conditions

Pulse width - Window-controlled outputs only

Acceleration - Window-controlled outputs only

For more information on how to use a module WilldOW to turn an output On or

Off, see Output State Change on page 55.

Output Mode In Program Mode, Fault Mode or Upon
Communication Failure

You must also configure an output to go to a commanded state if any of the
following occurs:

o Controller in Program Mode - You can command the output to hold its

last state, turn off, or turn on.

Controller in Fault Mode - You can command the output to hold its last
state, turn off, or turn on.

Communication fails between the owner-controller and the FLEX 5000
high-speed counter module - You can command the output to Program
Mode or Fault Mode.

You must configure parameters that apply if the controller transitions to
fault mode due to a communication failure and stays in fault mode beyond
a user-defined period.

For more information, see Connection Fault Handling on page 36.

To see where to configure the output state when the controller enters program
mode or fault mode or if communication between the owner-controller and the

module fails, see page 86.
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Overriding Outputs

You can override the state on any module output. This practice is commonly used
when troubleshooting an application or testing a control system outside normal
operating conditions.

You must change the following tags to override the output state:

e O.Outputxx.OverrideDataEn - Set the tag to 1 to enable the
O.Outputxx.OverrideDataValue to override the output state.

e O.Outputxx.OverrideDataValue - Set the tag to the desired value.

For more information about module tags, see Appendix B, Module Tag

Definitions on page 99.
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Notes:
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Configure the High-speed Counter Module

Topic Page
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Edit the Module Configuration Categories 73
View the Module Tags 89

This chapter describes how to configure your FLEX 5000 high-speed counter
module in a Studio 5000 Logix Designer application project. You can use the
default module configuration or edit the module configuration.

IMPORTANT

Consider the following:

+  You must use the Studio 5000 Logix Designer application, version 31 or
greater, to configure the FLEX 5000 high-speed counter 1/0 module.

«  This chapter does not explain the user-configurable module features that
you can edit on different screens in your Studio 5000 Logix Designer
application project.

For detailed information about module features, see the following:

- (hapter 2, High-speed Counter Module Features on page 23
— (hapter 3, High-speed Counter Module Operating Modes on page 39
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COnfiguration Methods You configure the high-speed counter I/O module with the Studio 5000 Logix

Designer application. The following configuration methods are available:
e Module Properties dialog box
e Module tags

You can configure most parameters with either method. You can configure some
parameters with only the module tags. If a parameter is disabled, you must
configure it with the module tags.

For example, the Rollover value for Counter 00 is read-only on the Module
Properties dialog box. You must change the O.Counter00.RolloverValue tag to
change the Rollover value.

i B New Module ‘ - L ﬁ

General” Counter00
-~ Connection™

-~ Medule Info* — —
= Counters™ Rallover: 2147483647 EU Engineering Units: EU
T Rollunder: EU
- Inp
- Mlams® Load Count Value: 0 EU
=-Counterl1* X =
- Input Load Revalution Value: i
A Controller Tags - high_speed_counter_sxample{controller)
Scope: ﬁlhigh_speed_cou + Show: All Tags
Name ==|# | Value € | Force
remote_ethemet_adapter:1:0.Counter]). Reset FrequencyOverange ]
remote_ethemet_adapter:1:0.Countadia-, TEArSIOTE eSO 0
+ remote_ethemet_adap@r.1:0.CounterD0 Rollovervalue 2147483647 >
+/ remote_gthemet_adapter:1-0. CommTaTeS-Foumeervis ST TET |
. . )
Before You Beg|n You must complete the following tasks before you can configure the module:

1. Create a Studio 5000 Logix Designer application project.
2. AddaFLEX 5000 EtherNet/IP adapter to the project.
For more information on how to add a FLEX 5000 EtherNet/IP adapter

to a Studio 5000 Logix Designer application project, see publication 5094-
UMO05.
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Create a New Module

After you create a Studio 5000 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

e New Module

Discover Modules

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

1. Go online with your Studio 5000 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 Studio 5000 Logix Designer application automatically detects
available modules that are connected to the backplane.

Controller Organizer > X

=5 Controller high_speed_counter_sxample
Controller Tags
i-[23 Controller Fault Handler
LEE Power-Up Handler
-5 Tasks
E| 3 MainTask
| @-§ MainProgram
+..[23 Unscheduled
=151 Motion Groups
LER Ungrouped Axes
-[23 Add-On Instructions
5 Data Types
[ User-Defined
Eﬂ,strmgs
- Add-On-Defined
L Predefined
-t Module-Defined
[T Trends
T, Logical Model
=-E3 170 Configuration
(- 5068 Backplane
" ‘&z A1, Fthernet
=5 A2, Ethernet
{5 5069-L340ERM Controller
-

BB 5094 Backpl—_—
I 10750041 AIhew Flodulc=

ﬂ 1] Discover Medules...
I
B ryf5ee4 Paste Ctrl+V >

|r§= Controller Organizer T‘[ELM 4

abey :uu:g\E
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3. At the Select Module Type window, click Create to add the discovered
module to your project.

Select Module Type

Catalog | Module Discovery |Fama|

Modules. Revision Additional Information Action

3 s =
f (021 50547F8 1.01 Mo action needed. Module exists in project.

ﬂ[ﬂS]mFS 101 No action nesded. Module exists in project.

[] Close on Create Create | [ Close ] [ Help ]

4. At the New Module window, configure the module properties and
click OK.

—
£ ew Mocue e, e
General” G I
Cennectien
g::;';‘""’ Type 5034HSC 2 Point High Spesd Counter, 4 Foint 24V DC Output
- Counter0 Vendor Alen-Bradley
- Input Parent Remcte_2
Mams
=I-CounterD1 Name High_speed_counter Slot:
Input
- Hlarms Descrigtion A
Windows
- WindowD0 1
Window1
- Window02 Module Definition
Window03 )
MindowD4 e A
Window5 Revision 1011
Window0§
Window07 Hectronic Keying:  Compatible Module
Outputs Connection Data
Time Syne
Status: Creating [_ox ) Garesl | [ tep |
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5. At the warning dialog box, make sure that Inhibit module connection(s) is
selected and click Yes.

- ~
RSLogix 5000 =

DANGER. Online module creation.

A

Creating new module online could affect running system.

To prevent medule creation from affecting running system, areate
medule with connection(s) inhibited.

[F] tnhibit module connection(s).

Create new module online?

=

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 checkbox 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.
New Module

To add a module using New Module, perform the following steps.

1. Right-click I/O Configuration and choose New Module.

Controller Organizer -1 X

[-453 Controller high_speed_counter_example
Controller Tags
(23 Controller Fault Handler

.45 Tasks
248 MainTask
L8 MainProgram
.77 Unscheduled
=453 Motion Groups
| Ungrouped Axes
-.[[3 Add-On Instructions
=45 Data Types
%User-De‘Fmed
% Strings
.., Add-On-Defined
L Predefined
C@D Maodule-Defined
[0 Trends
Ty, Logical Model
=310 Configuration
£ 5069 Backplane
3?5 A1, Ethernet
£l A2, Ethemnet
[E 5069-L340ER4 Her—
g 5094-AENTR Adapter
... 5094 Backpl

R0 5094_| 7l New Module...m
2 a4 ! Discover Modules.
2] 5094
g Paste Ctrl+V
|r£= Controller Organizer|fy, Lo Print B
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2. Select the module and click Create.

TIP Type the first few characters of the module catalog number. The list of
available modules is reduced.

seect o v
Catalog | Module Discovery I Favortes

5094-h Clear Filters
- Omber Description Wendor Categoary
< -HS 2 Pairt High Speed Counter, 4 Paint 24V DC Output Allen-Bradley Specialty
—
\ P

4| n ] 3
1 of 13 Module Types Found

Close on Create C(eatei yose 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. Click OK to use the default configuration, if desired.

Make changes on the categories that are listed on the left side of the dialog
box to create a custom module configuration.

e ——————— =
General General |
Connection
Moduse knfo Type: 5094HSC 2 Point High Speed Counter. 4 Point 24V DC Output
Counters
- Counter00 Vendor: MlenBradley

Input Parert remote_ethemet _adapter
Aams
& Couted? i S0t | d—
Input
Aams Description: =
Windows
- Window00 -
Window01
-~ Window2 Module Defintion
Window03
Windowdd i A
Window05 Revision: 1011
Window6 ) ) '
g Bectronic Keying:  Compatible Module
Outputs Connection Data
Time Sync
Status: Creating [ ok ) Ganeel | [ Hep |
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Edit the Module This section describes how to edit the default module configuration when you
. . . add the module to the project. You can also change the module configuration
conflguratlon catego"es after you add it to the project.

To change module configuration after you add it to the project, double-click the
catalog number in the I/O Configuration tree or right-click on the catalog
number and choose Properties.

The following categories are available:

e General Category

o Connection Category

e Module Info Category

o Counters Category

o Windows Category

o Outputs Category

e Events Categor

o Time Sync Category

IMPORTANT  Remember, feature fields that are dimmed in the Studio 5000 Logix Designer
application dialog boxes are read-only. You must use the module tags to
configure the features.

For more information on module tags, see Appendix B, Module Tag Definitions
on page 99.
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General Category

The General category appears first when you create module.
You use this category to complete the following tasks:
o Name the module.

o Make sure the Slot number that is used in the module configuration
matches the slot number in which the module is installed on the system.

e Describe the module.

o Access the Module Definition.

e General

- Connection

-~ Module Info Type: 5094-H5C 2 Point High Speed Counter, 4 Paint 24v DC Output
Vendor: Alen-Bradley

Farent =

high_speed_counter

= Windo
- WindowD0
- Window(1

Window02 Module Definition
- Window(3

- Window(4 Fz &

- WindowD5 Revision: 1.011
- WindowD6 ) o ’
. WindowO7 Electronic Keying: Compatible Madule

.. Qutputs
- Time Sync

Connection Data

Status: Creating
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Module Definition

Click Change ... to access the configurable parameters that define the FLEX
5000 high-speed counter module. Configuration choices on individual categories
can affect the number and type of choices on available on other categories. For
example, if you choose Connection: Listen Only, the remaining categories

become read-only.

The following Module Definition categories are available:

o General - Table 15 describes the parameters on the General category.

Table 15 - General Category 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 that you use the wrong device in a control Exact Match
system. Compatible Module
For more information, see the following: Disable Keying
«  Electronic Keying on page 27
« Electronic Keying in Logix 5000 Control Systems Application Technique, publication LOGIX-AT001
Connection” Determines the following for the module type that you configure: Data
« Available configuration categories and related parameters in the remainder of the Module Listen Only
Definition Listen Only with Events?

« Available configuration categories and related parameters on the Module Properties dialog box
« Data type transferred between the module and the controller
« Which tags are generated when configuration is complete

(1) For more information on Connections, see page 15

(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.

Module Definition
Counters
Windows
. A -
Events Series:
Revision: 1 > m
Blectronic keying: | compatble Module -
|connection: |Data =]
ok | [ coned | [ e
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o Counters - Table 16 describes the parameters on the Counters category.

Table 16 - Counters Category Parameters

Parameter Definition Available Choices
Counterx- Defines the mode in which the counter operates. Count/External Direction
Mode Count/Internal Direction
Up/Down Pulses
Quadrature X1
Quadrature X2
Quadrature X4
Counterx-Z Defines the terminal function that is used with the Counter Reset
lermtlpal mode chosen in the previous parameter. Reset, Store
unction Reset, Hold
Reset, Store, Hold
Load
Load, Store
Load, Hold
Load, Store, Hold
Store, Hold
Store
Hold
Not used
[ Maodule Definition® I &r r Module Definition® I @‘
General™ Define Counter Mode - General® Define Counter Mode
Counters® - Counters®
Windows Counter 0 Windows Counter 0
-Events Events
Mode: CountyExtemal Direction - Mode: [ count/External Direction -
Counl ernal Direction
Z Terminal Function: Count/Internal Direction Z Terminal Function: Reset -
Up/Down Pulses Reset
Counter 1 Sﬁ:ﬂ[:ﬁ: ,’S Counter 1 ;:; atonlée
! Mode: [Enit | i i Mode: [*;;;t: Store, Hold
| I Load, Store
Z Terminal Function: Not used - Z Terminal Function: Load, Hold
Load, Store, Hold
Stare, Hold
Store
Hold
Not used
[ ok ][ concel | [ hep | [oc ][ cancel ][ teb
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e Windows - Table 17 describes the parameters on the Windows category.

Table 17 - Windows Category Parameters

Parameter

Definition

Available Choices

Window x/
Mode

Defines the mode in which a Window operates when tied to a

module counter.

Count

Scaled Count
Frequency

Scaled Frequency
Average Frequency

Scaled Average
Frequency

Pulse Width
Average Pulse Width
Acceleration

Average
Acceleration

Scaled Acceleration

Scaled Average
Acceleration

Module Definition® =
- General® Define Windows
- Counters™®
- Windows Window | Mode |
Events 0 lCDunl -
1
2 Scaled Count
3 |Frequency
4| Scaled Frequency
— Average Frequen:
é Scaled Average Frequency
Pulse Width
7| average Pulse Width
Acceleration
Average Acceleration
Scaled Acceleration
Scaled Average Acceleration
ok | [ cencd | [ hep
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o Events - Table 18 describes the parameters on the Events category.
Table 18 - Events Definition Parameters
Parameter Definition Available Choices
Eventxx - User | Associates user-defined data instances with Eventson | Stored Count
Defined Datax | the module. Scaled Count
You can choose as many as three instances for each Scaled Stored Count
event. Frequency
Average Frequency
Stored Frequency
Scaled Frequency
Scaled Average Frequency
Scaled Stored Frequency
Pulse Width
Average Pulse Width
Stored Pulse Width
Acceleration
Average Acceleration
Count
Revolution Count
Stored Revolution Count
Stored Acceleration
Scaled Acceleration
Scaled Stored Acceleration
Scaled Acceleration Average
[ Module Definition* [===)
- General® Define Events
-~ Counters*®
Windows Eventoo
—E User Defined Data 0: (1o Additional Data -
Mo Additional Data
User Defined Data 1: Stored Count
Scaled Count.
User Defined Data 2: i:aled Stored Count
| Evento verage Frequency
Stored Frequency
H User Defined Data 0: Scaled Frequency
Scaled Average Frequency
User Defined Data 1: galaslzd\’j;n;d Frequency
Average Pulse Width
User Defined Data 2: Stored Pulse Width
Acceleration
Event02 éveratge Acceleration
User Defined Data 0: Rgegluﬁun Count
Stored Revolution Count
NemrratrmiEe i i)
Scaled Stored Acceleration
User Defined Data 2: Scaled Acceleration Average
b Event03
User Defined Dats 0: Mo Additonal Data -
User Defined Data 1: Mo Addional Data -
User Defined Data 2: o Additonal Data -
ok | [ coneel Help
IMPORTANT  You must use the Data with Events Connection options to use the
Events category.
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Connection Category

The Connection tab lets you complete the following tasks:

o Sect the RPI rate. For more information the RPI, see page 16.

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

information, see page 17.

o Inhibit the module. For more information on how to inhibit the module,

see page 26.

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 page 96

_
# ' New Module — .

|

Connection

= Counter01*

Name

Requested Packet Interval (RP))
(ms)

Connection over
EtherNet/IP

~Input™ Data

50.0 3]0.2-750.0

- Aams™ EventData

50.0 ${02-750.0

£ Windows™
Window00™
- Window01~
- Window02"
Window(3*
Window(4*
- Window{05™
- Window06™
Window(7*
Outputs®
- Events™
- Event 00"
Event01*
Event02*
.- Event03"
Time: Syne”

[ tnhibit Module

Module Fault

Status: Creating

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

Unicast >
Unicast -

oK | [ Cancel | [ Hep ]]

/

/

IMPORTANT: The EventData line only appears if you use the
Data with Events Connection type in the Module Definition.
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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:

o Determine the identity of the module.
e Access module diagnostics
o Refresh the data on the screen

e Reset the module

TIP The data on this tab comes directly from the module. If you use a Listen Only
connection type in the module definition, this tab is not available in the future.

[&" New Module - - ; —

2 Module Info
</ Connection*
_ Info” |
NS umm. Identification Status
- Courter00™ Vendor: Major Fault:
Input”
Aams*
& Counter1* Product Code: Internal State:
Input”
Azms™
£} Windows® Serial Number: Configured:
Window00™
Window01*
- Window02™ Module Identity:
- Window03™
Window(4*

Product Type: Minor Fault:

Revision:

Product Name: Owned:

Window05*
~ Window0§"
- Window(7"
- Qutputs™

- Events®
EvertDD™
- Event01”
- Event02”
Event03”
Time Sync™

| Status: Creating ok | [ Cencel | [ Heb
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Counters Category

IMPORTANT

This category is not available if you use the Listen Only Connection type.

The Counters category shows a summary of the module counters configuration.

- -— |

-
B " New Module

=2z

Counters

General”

Load Count | Load Revolution
Value Value

-2147433848 0 0

-21474336438 0 0

Counter Rollover Rollunder Scalar

0 2147483847
1 2147483647

= CounterD1*
~ Input®

Windows™

Window00*

- WindowD1™

- WindowD2"

Window03*

- WindowD4™

- WindowD5™

Window0§*

- WindowD7*

Outputs®

£ Everts®

-~ Eventl0*

- Event(1"
Event02*
Event03*

Time Sync™

i) Controls that read or write output tag members are read anly. Use the Data Moritor to modfy their values,

0K | [ Caned | |

Hep |

M Status: Creating
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Counterxx Category

The Counterxx category shows the counter configuration, for example, the count
number at which a rollover occurs.

When the project is online, the Diagnostics ... button is enabled so you can
retrieve diagnostic information.

B 7 New Module

B ==

neral”
- Connection®
Module Info™

put”™
jams”
- Counter{1*
- Input™
- Alams™
£ Windows™
Window00"
- Window01™
- Window02"
Window(3”
Window(4*
- Window{05™
- Window06™
Window(7~
Outputs”
- Events™
- Event00"
Event01®
Event02*
.- Event03"
- Time Syne™

||
Status: Creating

Counter00
Rollover: 2147483647
Rollunder: -2147483648
Load Count Value: o
Load Revolution Value: o
Scaler: 10
Pulses to Average Over: 1

[] Apply Reset to Time Derived values

EU Engineering Units: EU

=

[F] Count and update outputs while owning controller is in program mode

[] nvert Counter Direction

i) Controls that read or write output tsg members are read only. Use the Data Moritor to modify their values,

oK | [ Canced | [ Heb

For more information on how to use the module counters, see the following:

e Counters on page 39

e Module Counter Use on page 53
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Input Category

The Input category displays the Invert Input option and available Off to On or
On to Off Filter Times for each input channel.

IMPORTANT  The Input category dialog box looks different depending on which counter
mode you choose in the Module Definition parameters.

& Module Properties: remote_ethernet_adapterd (S094-HSC 1011} = e ==

General Input
onnection

~Modue Info
B Counters
= 2etnterD0 Input A InputZ
[ tnvert tnput [l tnvert nput
! 5 Na"r; Fiter Filter
= Counter
Off -> On: 100ns T Off -> On: ims e
Hams on->oft  FRTCEE onsoff [ims -
B Windows 200
- WindowD0 500
WindowD1 Input B ; E:
o Window02 Tnvert Tput
Count/Direction and o Ehmertnes o
* Filter
Up/Down modes 0 of»om B
p - WindowD5 " pUIE
WindowD6 on->0f |00 E:
WindowD7 500
- Outputs 1ms
£ Everts 2ms
- Event00 A
EventD1 0me
Eventl2 50 me
. Eventld
Time Syne

Status: Offine Cancel Aoply Help

5 Module Properties: remote_ethernet_adapter1 (5094-HSC 1.011) ol ===
General Input
i Connection
Module Info
- Courterg
Input &, B Input Z
[Flnvert input [Flinvert nput
i c. " Filter Filter
ounter| -
i Off -> On: 100 ns T Off -> On: ims e
Lo Input n -n = n:
- Hams on->of: [N onof [tms T
- Windows 200ns
- WindowDD 500 ns
WindowDl LES
2pe
- WindowD2 e
~ WindowD3 0ps
Windowl4 20ps
Quadrature mode - 0is
WindowD§ oo
- WindowD7 500 s
- Outputs 1ms
Events éms
ms
- Event0D e
Evert01 o
Evertl2 0 ms
- Event03
Time Syne
Status: Offine Cancel Aoph Help

For more information on how to use the module inputs, see the following:

e Inputs on page 40

o Module Input Use on page 62
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Alarms Category

The Alarms category displays the counter alarm options.

-
£ New Mocute - B =
General* Alarms
Connection”
Module Infa”
Pulse Width Alsrm Limit: 1084007 b
Accel Alarm Limits 0.0 Counts/s”2
Decel Alarm Limit: 0.0 Countsfs 2
Frequency Alarm Limit: L0=+006 He
= Windaws® Zero Frequency Alarm Umit:  0.10000000142011612 Hz
o WindowD0"
:'xinjﬁwg; [T Latch Zero Frequency Alarm
| Window
e e Enable Missing Puise Alarm
- WindowD4™ Missing Pulse Alarm Limit: 10000000 s
Windew05™ [ Latch Missing Pulse Alarm
Windowl6*
e WindowD7™
- Dutputs™
£ Everts”
- Evert00* .
- Evertl® i} Controls that read or write output tag members are read only. Use the Data Monitor to modify their vaiues.
EventlZ”
Event ¥
. Time Syne™
||
Status: Creating [ ok ][ cacel | [ Heo

For more information on the module alarms, see Chapter 2, High-speed Counter

Module Features on page 23.
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Windows Category

IMPORTANT  This category is not available if you use the Listen Only Connection type.

The Windows category shows a summary of the module windows configuration.

(B New Module ™ = x ==

General* Windows
- Connection*
[jpedierey Output Output Output Output
window [ counter( P e on Hys(gres\s U"Hyspleresls
T |7 = o 0 o 0
[ ™ o 0 0 0
2 0 [ 0 0 0 0
3 0 - 0 0 0 0
s |0 = 0 0 0 0
I o 0 o 0
6 [0 L= 0 0 0 0
™ o 0 0 0
- WindowD5"
Windowl6*
Windowl7*
- Dutputs™
Everts”
Event00*
- EvertD1®
- EvertlZ”
Event¥*
Time Syme*
i) Controls thatread or write output tag members are read orly. Use the Data Monitor to modify their values.
| i
Status: Creating ok | [ Caned | [ Hep
Windowxx Category

The Windowxx category shows the module windows configuration.

5 Module Properties: remote_ethernet_adapterd (5084-HSC 1.011) =N R[>
Genersl Window00
Connection
LTI Window Mode: "
[HETEE (setin Mocile Defiriion)
£ Counterd
P Counter:
Hams i
2 Counterd] Output On Value: 1
L Input
Pams Output OFf Value: 0 hz
ndows Output On Hysteresis: 0 he
Window0®
WindowD Output Off Hysteresis: 0 hz
- Windowd2
Windaw3
- Window04 Outputs Contralled by this Window
Windaw5 [¥] Output
Window0&
V]
- Windowd7 @ouput 1
Outputs [Coutput 2
Everts [ Output 3
Evertd0
Event0l
.. Event2 i) Controls that read or write output tag members are read only. Use the Data Monitor to modify their values,
Event03
Tims Sync
Status: Offine 0K | [ Canced | [ Mooy | [ Heb

For more information on how to use the module windows, see the following:

o Windows on page 40

o Module Window Use on page 54
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Outputs Category

IMPORTANT  This category is not available if you use the Listen Only Connection type.

The Outputs category displays a summary of the module output configuration.

& New Wodule E N -

| .

==

General* Outputs
P Connection™
£ Module Info™

B Counters® Output State During Fault Mode Output State

- Counter0™ Output

Program Mode| Fault Mode Duration | Final State
L Irput™

Output State when
Communications Fail
in Program Mode

Enable
No Load
Diagnostics

Diagnostics

Aams® off off Forever Off

Program Mode

off off

Program Mode

(= Counter()1*

off Off Forever off

Program Mode

4 fla
[ R

Forever [=]| OFf

[ el

wfr |- =

i Input™

L. Marms® Off Off Forever off

Program lode

[ el

£ Windows™
- WindowD0™
- Window01~

Window02*

Window03*
- WindowD4™~
Window 05~
X w06

.. Time Sync™

| Status: Creating

] [ Gencsl | [ Hep

For more information on how to use the module outputs, see the following:

o Outputs on page 40

o Module Output Use on page 64
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Events Category

The Events category is available only if you choose Data with Events for
Connection in the Module Definition dialog box. Click the + sign next to the
Events category to expand it.

IMPORTANT  You cannot configure events on the Module Properties dialog box. The

parameters that are displayed are read-only.

You must use the Event Qutput tags to configure an event. For more
information, see Configure an Event in the Event Qutput Tags on page 88.

-

Events

-
# " New Module

— . ==

General”
Connection”
Module Info*
Courters™
) Courter0”
Input*
Alams”
Courter01*
- Input*
... Alarms™
B Windows™
Window00*
- Window(1”
Window02"
Window03*
- Window(4”
Window05*
- Window(6*
- Windowl 7"

Enable
Event | M Event

Latch
. Event

o r |~ e

vent 005,

ciile
- Evert02™
- Evert03”
Time Sync*

~

y Controls that read or write output tag members are read only. Use the Data Monitor to modify their values.

I staus: Creating ok ][ camcel | [ Heb

Eventxx Category

The Eventxx category shows the configuration parameters for events.

.

# 7 New Module

General”
L Connection”
L. Module Info™
E Courters™
£+ CounterD0”
Input”
Hlams®
-CourterD1*
nput*
- Mlarms*
Vindows*
~WindowD0*
WindowD1*
WindowZ"
Wiindow03"
WindowD4™
- Window(5™
WindowDE™
Windowl 7"

Everts
C=
NS

Event02”
Event03*

Time Sync®

I'|
Status: Creating

EventlD

Enable Event

Latch Event

Enable Independent Point Triggers

Trigger Event: Disable:

Event Trigger Pattern

] Ei:‘ni'ﬁfl‘;g‘; State Transtion
Windowd0 Count Hol In Window
Windowo1 Count Hol In Window
Windowt2 Count Hol In Window
Window03 Count Not In Window
Window04 Count Not In Window
Window05 Count Not In Window
Window08 Count Not In Window
Window07 Count Not In Window

Counter Load

Low

Counter Store [&] Low
Counter Resst [&] Low
Counter Direction [&] Low
Counter Rolunder a Low
Counter Rollover a Low

0 0 o o T e

§) Controls that read or write output tag members are read only. Use the Data Monitor to modify their values

] [ cancd | |
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These changes in the Event

Output tags configure the event.

After the tags are changed, the
related parameters on the
Module Properties are updated
automatically.

—>

o FEventis enabled.

Configure an Event in the Event Qutput Tags

The following graphics show how tag values are reflected on the Module
Properties. The following conditions are shown:

e Window00 is configured to trigger the event.

o Eventis latched.

To configure an event, you must change the Event Output tags for the affected
module via the Tag Monitor in the Studio 5000 Logix Designer application.
When you change the tags, the change is reflected on the Module Properties
dialog box.

o Trigger Event is the state transition of the count changing to a number

outside the window that is established on the Window00 category.

-] Controller Tags - BW{controller)

Scope: ﬁIBW v Show: Al Tags - | V.
Name =g | Value & | Force Mask
—|-Remate_2:3:EQ foach {

=R e = B =N St L it {
Remote_2:3:EQ Event00.En 1
Remote_2:3:EQ Event00.EventRisingEn 1
FEmnie 7 T Fveri T FUarf FalngEn T
| | Remote_2:3:E0.Event00 LatchEvent 1
Remote_2:3:EQ Event00.IndependentCondition TriggerEn a
+|-Remote_2:3:E0 Event00 CounterSelect [u]
TET Euverthlmhericl ol
| | Remote_2:3:E0 EventD0.InWindow00Select 1
ote_2.3.E0. EventU0 Invindow lect 1]
Remote_2-3:E0 Event00 InWindow02Select 1]

Module Properties: Remote 2:3 [5084-HSC 1.011) & |[=23
+ General EventdD
Cannection
Madule Info
- Courtters
ws L
Outputs e
Everts
Trigger Event: O e |
EventC1
Eventl2 EVent Trigger Pattern
Event03 g Participate i State Transition
Time Sync [
Window0 Count ot In Window | |
1 liodouas g L TS TR e
(=] Count ot In Win
] Count ot In Win
m Count ot In Win
Count ot In Win
Counter Load Ol Low
Counter Store ] Low
Counter Reset ] Low
Counter Direction ] Low
Counter Rollunder O Low
Counter Rollover Low
i) Controls that read or write output tag members are read orly. Use the Data Moritor to modify their values.
Status: Offiine oK | cancal | Help
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View the Module Tags

Time Sync Category

The Time Sync category shows time synchronization information when the

project is online.

5 New Module - L ==
General™ Time Sync
Connection™
WModule Info™ CIP Sync Time Synchronization
£ Counters” TG e T
- Counter00” ystem Time:
- gt
L. Aams™ Grandmaster Clock Local Clock
B Cf“?'teﬁ]' Description Synchronization Status:
Inp
L User Name Offset to Master:
Windows® User Location: Backplans Stste
Window00™ Protocol Address:
Window01® Physical Aderess:
Window0Z"
Window03" Identity Identity:
Window04™ Class Class:
Window05™
Ao A
Windowg™ et e
Window07" Variance Variance:
Outputs™ Source Sourcs
Evenis™ Priorty 1:
Event0” Prorty 2
Event01®
Event03
Time: Sync’]
Status: Creating ok | [ Cancel | [ Heb |

Module tags are created when you add a module to the Studio 5000 Logix
Designer application project. 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. The Connection choice that you make when you
define the module determines what tags are created.

For example, if you use a Listen Only Connection with a module, the Studio
5000 Logix Designer application creates only Input tags for that module. For
more information on module tags, see Appendix B, Module Tag Definitions on
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Complete the following steps to access the module tags.

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

Contreller Organizer -~ 0 X

=3 Controller assembly_ling_1

[ Controller E
(B Power-l@
=53 Tasks

El@ MainTask

C& MainProg Verify
... Unscheduled Export Tags...
=45 Motion Groups Print

[T Ungrouped &

ontroller Ta

Meniter Tags |,

The Controller Tags dialog box appears with data.

2. Click the + symbols to view module tags.

Scope: ﬁﬂ assembly_line = Show: All Tags
Name =2|~ | Value € | Force Ma & | Style
= remote_|0_system:1.C v} [o..]
Ll:_l-remote_l[l_system:‘l {C Counter00 W} I
I+ -remate_l10_system:1:C CounterD0. InputOfOn FiterAB 1 Decimal
|+|-remate_|0_system:1:C CounterDD.InputOnCHf FitterAB 1 Decimal
|+ -remate_10_system:1:C CounterdD.InputOffOn FilterZ 13 Decimal
|+ -remate_10_system:1:C CountarD0.InputOnOff FiterZ 13 Decimal
I+ -remote_I10_system:1.C Counterl0.AvgOverPulses 1 Decimal
—remote_l0_system:1:C Courterll.Invert Input AB 0 Decimal
—remote_l0_system:1:C CourterDD.Invert InputZ [u} Decimal
—remote_|0_system:1:C CounterDD.Invert Direction 1] Decimal
—remote_l0_system:1:C CounterD0.LocalControl En 0 Decimal
—remote_10_system:1:C Courterl0.Zero FrequencyAlamLat .. 0 Decimal
—remote_l0_system:1:.C CourterD0.Reset TimeDenvedValues 0 Decimal
—remote_l0_system:1:C Counter}).Missing PulseAlammLatch. .. 0 Decimal
—remote_l0_system:1:C CounterlD.Scaling 1.0 Float
—remote_|0_system:1.C CounterD0. FrequencyAlam Limit 1000000.0 Float
—remote_l0_system:1:C .CounterD0. PulzeWidth Alamn Limit 10000000.0 Float
—remote_10_system:1:C CourterD0.Accel Alamn Limit 0.0 Float
—remote_l0_system:1.C .Counterl0.Decel Alarm Limit 0.0 Float
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SA Power Indicator

Troubleshoot Your Module

Topic Page
Module Status Indicator 92
FLEX 5000 High-speed Counter Module Status Indicators 93
Use the Studio 5000 Logix Designer Application for Troubleshooting 94

This section describes the status indicators on your FLEX 5000 high-speed
counter module and methods to troubleshoot your application. Your high-speed
counter module uses the following status indicators:

o SA Power Indicator
e Module Status Indicator

e I/0 Status Indicator

Table 19 describes the SA Power indicator on the FLEX 5000 high-speed

counter module.

Table 19 - SA Power Indicator - FLEX 5000 High Speed Counter Module

Indicator State Description Recommended Action
off The module is not powered. Complete the following actions:
1. Confirm that the system is powered.
2. Confirm that the module is installed properly.
3. The SA field source and adapter power source are both powered.
Steady green There is SA power to the module. None
Steady red There is no SA power to the module. Complete the following actions:

Confirm that the SA Power wiring on the terminal base is installed properly.

Check the following:

— Confirm that there is sufficient voltage supplied to the module.

- Ifan external power supply is used, confirm that the power supply is
turned on.
The SA Power Source should be within the Voltage range. Refer to
“SA Power Requirements” on page 14.

— If power is daisy chained from the previous terminal base, confirm
that the wiring on the previous terminal base is installed properly.
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Module Status Indicator

Table 20 describes the module status indicator on the FLEX 5000 high-speed
counter module.

Table 20 - Module Status Indicator - FLEX 5000 High Speed Counter Module

Indicator State Description Recommended Action
off The module is not powered. Complete the following actions:

1. Confirm that the system is powered.

2. Confirm that the module is installed properly.

3. The SAfield source and adapter power source are both powered.
Steady green There is SA power to the module. None

Flashing green

One of the following conditions exist:

« The module has powered up successfully.

« The module does not have a connection to the controller.
A connection can result from missing, incomplete, or
incorrect module configuration.

+ Connection to an output module is in the idle state.

Complete the following actions:

« Troubleshoot your Studio 5000 Logix Designer application to determine what is
preventing a connection from the module to the controller and correct the issue.

+ Confirm that the system conditions require the controller to be in Remote Run mode or
Run mode, transition the controller to one of those modes.

Steady red

The module experienced a nonrecoverable fault.

Complete the following actions:
1. Cycle power to the module.
2. If the status indicator remains in the steady red state, replace the module.

Flashing red

One of the following conditions exist:

» Amodule firmware update is in progress.

«  Amodule firmware update attempt failed.

« The device has experienced a recoverable fault.
« A connection to the module has timed out.

Complete one of the following:
+ Let the firmware update progress complete.

+ Reattempt a firmware update after one fails.

« Use the Studio 5000 Logix Designer application to determine the cause of the module
fault.
The Connection and Module Info categories of the modules configuration indicate the
fault type.

To clear a recoverable fault, complete one of the following:

- (ycle module power.

- Click Reset Module in the Studio 5000 Logix Designer project via the Module Info
category of the Module Properties dialog box.

If the fault does not clear after cycling power and clicking Reset Module, contact

Rockwell Automation Technical Support.

+ Use the Studio 5000 Logix Designer application to determine if a connection has timed
out. The Connection category in the Module Properties for the module indicates the
module state, including if a connection has timed out.

If a connection has timed out, determine the cause and correct it. For example, a cable
failure can cause a connection timeout.

92

Rockwell Automation Publication 5094-UMO003B-EN-P - April 2020



Troubleshoot Your Module ~ Appendix A

FLEX 5000 High-speed

Counter Module Status modules

Indicators

Figure 15 shows the status indicators on the FLEX 5000 high-speed counter

Figure 15 - FLEX 5000 High-speed Counter Module Status Indicators

Allen-Bradley
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Table 21 describes the I/O status indicators on the FLEX 5000 high-speed

counter module.

Table 21 - 1/0 Status Indicator - FLEX 5000 High-speed Counter Module

Indicator State

Description

Recommended Action

Off

The module is not powered.

None if your application does not use the module

If your application uses the module and it is expected to be operating, complete
the following:

« (Confirm that the system is powered.

+ (Confirm that the module is installed properly.
In the Studio 5000 Logix Designer application:

« Forinputs, confirm that input signal is on.

+ For outputs, confirm that the output is enabled.

Steady yellow

The module has a connection to the owner-controller and is
operating normally

No action necessary.

Flashing red

One of the following conditions exist:

.

The module has powered up successfully.

The module does not have a connection to the controller.
The lack of a connection can result from missing,
incomplete, or incorrect module configuration.
Connection to an output module is in the idle state.

Complete the following actions:

+ Troubleshoot your Studio 5000 Logix Designer application to determine what is
preventing a connection from the module to the controller and correct the issue.

« (Confirm that the system conditions require the controller to be in Remote Run mode or
Run mode, transition the controller to one of those modes.

Steady red

There is a short circuit to module output channel
There is an overload on the enabled output channel.

Complete the following actions:

1. Disable the output in the Studio 5000 Logix Designer application.
2. Confirm that the short circuit or overload is cleared.

3. Enable the output.

I the status indicator remains steady red, replace the module.
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Use the Studio 5000 Logix

Designer Application for
Troubleshooting

The Studio 5000 Logix Designer application indicates the presence of fault
conditions in the following ways:

o Warning Signal in the I/O Configuration Tree
e Status and Fault Information in Module Properties Categories

o Studio 5000 Logix Designer Application Tag Editor

Warning Signal in the 1/0 Configuration Tree

As shown in Figure 16, a warning icon appears in the I/O Configuration tree
when a fault occurs.

Figure 16 - Warning Signal

Controller Organizer
=451 Controller BW
Controller Tags
-[13 Controller Fault Handler
(23 Power-Up Handler
=45 Tasks
-8 MainTask
-8 MainProgram
=7 Unscheduled
=455 Motion Groups
—-E3MG_1
£ Drive_1_K350
23 Ungrouped Axes
-[23 Add-On Instructions
=[5 Data Types
-.[F3 Trends
Wi, Logical Model
=] Y0 Configuration
+|-- B 5069 Backplane
- &5 Al, Ethernet
- &5 A2, Ethernet
+--Eﬁ 5069-L340ERM Controller
= [ 5094-AENTR Adapter
=489 5094 Backplane
1 (0] 5094-AENTR Adapter
8 (115094 IFR/2 dnlg-Ualt ut Moc
[2] 5094-IF&/A Analeg_Input_&_Channel_
[3]5094—HSC High_speed_counter_mac|
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Status and Fault Information in Module Properties Categories

The Module Properties section in the Studio 5000 Logix Designer applications
includes a series of categories. The number of and types of categories varies by
module type.

Each category includes options to configure the module or monitor the module
status. The following are ways to monitor a module for faults:

o Module Status on General Category
e Module Fault Descriptions on Connection Category
Module Status on General Category

As shown in Figure 17, module status is indicated on the General category of the
Modules Properties.

Figure 17 - Fault Message in Status Line

7| Module Properties: Remote 23 (5084-HSC 1011} =0 ==
General
—Connection
iy ol Tz 5084-HSC 2 Point High Speed Counter, 4 Point 24V DC Output
- Courters
- Courterd0 Vendor: Alen-Bradey
- Input Parent: Remote_2
L. Aams
B Courterdl Hame: High _speed_courter Sot: [
- Input
Alams Description: -
- Windows
Windowd0 A
- Window01
Windowd2 Module Definition
- Window03
Windowdd e b
- Window05 Revision 1m
Windowd6 -
P—— Blectroric Keying:  Compatible Modue
Outputs Connection Data
- Time Syme
e
N
.
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Module Fault Descriptions on Connection Category

As shown in Figure 18, a module fault description that includes an error code
associated with the specific fault type is listed on the Connection category.

Figure 18 - Fault Description with Error Code

5 | Module Properties: Remete_2:3 (5094-HSC 1011)

oo =]

- General Connection

Module Info

=1 Counters

=5 CFurﬂerDD Requested Packet Interval (RPI)
- Input pas (ms)
L. Aams

£ Courterl1
- Inpit

Connection over
EtherhetiP

Data 80.0 +f0.2-750.0
o Aams

Unicast -

£ Windows
Windowl0
WindowD1
~Windowll2
Windowl3
WindowD4
Windowl5
- Window(6
~Window7
Outputs
Time Sync

[T 1nhibit Module:

[F]Major Fault On Controller If Connection Fails While in Run Mode

{Code 160116) Electronic Keying Mismatch: Major and/ar Minor revisian invalid or incorrect.

Status: Faulted

Cancel Aond

Help

Module Fault Descriptions on Module Info Category

As shown in Figure 19, major and minor fault information is listed on the

Module Info category.

Figure 19 - Major and Minor Fault Information

5] Module Properties: Remote 2:3 (5094-HSC 1.011) =3 cn ==
< General Module Info
- Connection
;
i Identfication Status
- Counters
% CounterdD Vendor: Allen-Bradiey Major Fault: None
- Input Product Type:  Specilty 1/O Minor Fault: None
- Mlams
%1 Counterd1 Product Code:  5094-H5C Intemal State:  Program mode
Input Revision: 101
Marms
=) Windows Serial Number:  606EC633 Configured: No
a0 Product Name:  5094-HSC[A Owned: No
- WindowD1
Window02 Madule Identity:  Match
Window03
Windos
Windor
PO Refresh ResetModule | «
Window07
Oulputs
Time Syne
Status: Running Cancel Aop Help

Module Diagnostics Dialog Box

Module Diagnostics are accessible from the Module Properties dialog box, as

shown in Figure 20.
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Figure 20 - Module Diagnostics

| Module Properties: Remote_2:3 (5034-HSC 1.011)
General Module Info
- Connection
& Module Info el Fai
- Courters entication s
Counter0d Vendor: Alen Bradiey Major Fault: None
Input ProductType:  Spedalty /0 Minor Fault: None
. Alamms
-Courterd1 Product Code:  5094-HSC Internal State:  Program mode
EDU‘ Revision: .01
ams
Windows Serial Number:  GUEEC632 Configured: No
:‘z'”jw'gg} Product Name:  SOS4-HSC/A Owned: o
- Window
- Window(2 Module Identity:  Match
Wiindow03
Window04
Window05
- Window07 k
Outputs
Time Sync
Status: Running oK | [ cancel Apply Help

Module Diagnostics

Run Mode: Ide Diagnostic Counters
Diagnostics Thresholds Excesded: Nane Connections: 1
Diagnostics Sequence Count: 0 Packet lost: 0
Self Tests Passed Timeout: 3
CPU Utiization: 100%

Time Synchronization

Status: Synchronized

Grand Master Clock Identity: E4506SFFFEAADCOF

Local Clock Offset to System Time: 4ns

Lacal Clack Offset Tmestamp: 1968-12-31-1:00:00,000_000_DOO(UTE-05:00)

Studio 5000 Logix Designer Application Tag Editor

Figure 21, shows how fault conditions are indicated in the controller tags for
the module.

Figure 21 - Fault Indication in Controller Tags

Controller Tags - BWi{centroller)

Scope: ﬁIBW +  Show: All Tags - .
MName -g|a |Value €| Force Mask € | Style Data Type
—-Remote_2:3: fcodl foccd AB:5000_HSC2:1:0
Remofe_2.34-Rumbtode— —— Decimal BOOL
| Remote_2:3:1 ConnectionFauted 1 "> |Decimal BOOL
T Temmte—2:2:d DiagnosticActive | ol Decimal BOOL
+/ Remote_2:3:1. DiagnosticSequenceCount 1] Decimal SINT
—/-Rempte 2:2+Courter0l— === CHANNEL_HSC:1:0
- Remote_2:3.Counter00.Faul 1 > |Decimal BOOL
|~ Remore—2-3-+Eeuntell Lincerzin Y Decimal BOOL
Remate_2:3:1.Counterl0. RolloverleqRallunder a Decimal BOOL
Remate_2:3:1.Counterl0. NotANumber 1] Decimal BOOL
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Topic Page
Tag Name Conventions 100
Access the Tags 100
Module Tags 101

Module tags are created when you add a module to the Studio 5000 Logix

Designer application project.
The following types of tags are available:
o Configuration
o Input
e Output
e Event Input

e Event Output

The set of module tags created depends on the module type and Module
Definition choices made during module configuration. For example, if you use a

Listen Only Connection in the Module Definition, the Studio 5000 Logix

Designer application creates only Input tags for that module.
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Tag Name Conventions The module tag names use defined naming conventions. The conventions are as
follows: (example tag name = C.Counterxx.InputOffOnFilterd).
o remote_cthernet_adapter = name of the 5094-AEN2TR EtherNet/IP
adapter in the Compact 5000 I/O system
¢ 1 =slot number
o C = Configuration tag type
o Counterxx = channel counter number
e InputOffOnFilterA = tag function
In this case, InputOffOnFilterA represents a configurable parameter.
Access the Tags You view tags from the Tag Editor.

100

1. Open your Studio 5000 Logix Designer application project.

2. Right-click Controller Tags and choose Monitor Tags.

Controller Organizer > 1 x|
-5 Controller assembly_line 1 ||
ontroller Tai
Mew Tag... Ctrl+W
-3 Controller Fal 4 N :
""" [ Power-Up Ha | Monitor Tags [, |
= Tasks Edit Tags
. % MainTask Verify
... Unscheduled Export Tags...
255 Matinn Granne

3. Open the tags as necessary to view specific tags.

Scope: ﬁl assembly_line ~ Show: All Tags
Name =] | Value € | Force Ma & | Style
—-remote_l0_system:1:C Fo--k Fo--k
—|-remote_|0_system:1:C.Counter(0 Jaual Jaual
+| remote_|0_system: 1:C.Counterl0.Input O OnFiterAB 1 Decimal
+/-remote_|0_system: 1:C.Counter(0. InputOnCif Filker AB 1 Decimal
+| -remote_|0_system: 1.C.Counterld. Input O OnFiterZ 13 Decimal
+-remote_|0_system: 1:C.Counter(0. InputOnCif FiterZ 13 Decimal
+| remote_|0_system: 1:C.Counterl0.AvgOverPulses 1 Decimal
remote_|0_system:1:C.Counter00.Invertinput AB a Decimal
remote_|0_system:1:C.CounterD0.InvertinputZ a Diecimal
remote_|0_system:1:C.Counter00.Invert Direction a Decimal
remote_|0_system:1:C.Counterd0.LocalControlEn a Diecimal
remote_|0_system: 1:C.Counter00.ZeroFrequencyAlammlat ... 1] Decimal
remote_|0_system:1:C Counter}0 Reset TimeDerivedValues 1] Decimal
remote_|0_system: 1:C.CounterD0. MissingPulseAlammLatch.. 1] Decimal
remote_|0_system:1:C Counter0 Scaling 1.0 Float
remote_|0_system: 1:C.Counterd0. FrequencyAlarm Limit 1000000.0 Float
remote_|0_system:1:C.CounterD0. PulseWidth Alarm Limit 10000000.0 Float
remote_|0_system:1:C.CounterD0.Accel AlamLimit 0.0 Float
remote_|0_system:1:C.CounterD0. Decel Alam Limit 0.0 Float
+ -remote_|0_systemn:1:C.Counterl Fo--k Fo--k
—-remote_|0_system:1:C. Window00 [o..1 [o..1
+|-remote_|0_system: 1.C. WindowD0.CounterSelect a Decimal
remote_|0_system:1:C. Window00.Output 00Select 1] Decimal
remate_|0_system:1:C. Window00.Output 01Select a Decimal
remote_|0_system: 1:C. Window00.Output 02Select 1] Decimal
remote_|0_system:1:C. Window00.Output 03Select a Decimal
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Module Tags

This section describes all of the module tags available with the 5094-HSC high-

speed counter module.

Configuration Tags

Table 22 describes the Configuration tags.

Table 22 - 5094-HSC High-speed Counter Module - Configuration Tags

Name

Size

Description

Valid Values

Counterxx.InputOffOnFilterA

SINT

Time that the signal must be in the On state before the A input data
indicates the On state.

« 0=0(20ns)
« 1=100ns
« 2=200ns
« 3=500ns
e A4=Tps

e 5=2ps

e 6=5ps

e 7=10ps
e 8=20ps
e 9=50ps
* 10=100ps
e 11=200yps
e 12=500ps
e 13=1ms
e 14=2ms
e 15=5ms
e 16=10ms
« 17=20ms
« 18=50ms

Counterxx.InputOnOffFilterA

SINT

Time that the signal must be in the Off state before the A input data
indicates the Off state.

« 0=0(20ns)
« 1=100ns
« 2=200ns
« 3=500ns
o A=Tps

e 5=2ps

e 6=5ps

« 7=10ps
« 8=20ps
e 9=50ps
« 10=100ps
e 11=200yps
e 12=500ps
e 13=1Tms
e 14=2ms
e 15=5ms
« 16=10ms
« 17=20ms
e 18=50ms
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Table 22 - 5094-HSC High-speed Counter Module - Configuration Tags

Name

Size

Description

Valid Values

Counterxx.InputOffOnFilterB

SINT

Time that the signal must be in the On state before the B input data
indicates the On state.

« 0=0(20ns)
« 1=100ns
e 2=200ns
« 3=500ns
o A=Tps

e 5=2ps

e 6=5ps

e 7=10ps
« 8=200ps
e 9=50ps
* 10=100ps
e 11=200ps
o 12=500ps
o 13=1Tms
e 14=2ms
e 15=5ms
« 16=10ms
e 17=20ms
« 18=50ms

Counterxx.InputOnOffFilterB

SINT

Time that the signal must be in the Off state before the B input data
indicates the Off state.

« 0=0(20ns)
« 1=100ns
« 2=200ns
« 3=500ns
e A4=Tps

o 5=2ps

e 6=5ps

e 7=10ps
o 8=20ps
e 9=50ps
* 10=100ps
o 11=200yps
e 12=500ps
e 13=1ms
e 14=2ms
e 15=5ms
e« 16=10ms
« 17=20ms
« 18=50ms

Counterxx.InputOffOnFilterZ

SINT

Time that the signal must be in the On state before the Z input data
indicates the On state.

« 0=0(20ns)
« 1=100ns
« 2=200ns
« 3=500ns
e 4=1ps

e 5=2ps

e 6=5ps

o 7=10ps
e 8=20ps
e 9=50ps
+ 10=100ps
e 11=200yps
e 12=500ps
e 13=1Tms
o 14=2ms
e 15=5ms
« 16=10ms
« 17=20ms
« 18=50ms
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Table 22 - 5094-HSC High-speed Counter Module - Configuration Tags

Name Size Description Valid Values
Counterxx.InputOnOffFilterZ SINT Time that the signal must be in the Off state before the Z input data « 0=0(20ns)
indicates the Off state. « 1=100ns
e 2=200ns
» 3=500ns
o A=Tps
e 5=2ps
e 6=5ps
o 7=10ps
e 8=20ps
e 9=50ps
+ 10=100ps
e 11=200ps
o 12=500ps
e 1B3=1Tms
e 14=2ms
e 15=5ms
« 16=10ms
e 17=20ms
« 18=50ms
Counterxx.AvgOverPulses INT Number of pulses to average when calculating average frequency, pulse | 1...32767
width, and rate.
Counterxx.InvertinputA BOOL Invert the A input. + 0=Donotinvert Ainput.
« 1=Invert Ainput.
Counterxx.InvertinputB BOOL Invert the B input. « 0=Donotinvert B input.
« 1=InvertBinput.
Counterxx.InvertinputZ BOOL Invert the Z input. + 0=Donotinvert Zinput.
« 1=InvertZinput.
Counterxx.InvertDirection BOOL Invert the counter direction. + 0=Do not invert the counter
direction.
« 1=Invert the counter direction.
Counterxx.LocalControlEn BOOL Enables counter to continue counting when the owner-controller is in 0= Counter does not continue
Program mode. counting
« 1= Counter continues counting
Counterxx.ZeroFrequencyAlarmLatchEn BOOL Latches the Zero Frequency Alarm when set so that it does not clear until | « 0= Latching disabled (default)
explicitly unlatched. + 1=latching enabled
Counterxx.ResetTimeDerivedValues BOOL Indicates that a Reset sets frequency and average frequency, pulse width, | « 0=Reset does not reset Time-derived
and acceleration to zero. values.
+ 1 =Reset resets Time-derived values.
Counterxx.MissingPulseAlarmLatchEn BOOL Latches the Missing Pulse Alarm when set so that it does not clear until | « 0= Latching disabled (default)
explicitly unlatched. « 1=Latching enabled
Counterxx.Scaling REAL One of the following based on how any Windows tied to the counterare | Any value
configured in the module properties.
« Count, frequency, and acceleration values will be scaled to user units
by multiplying their values in pulses by Scaling.
« Scales position, velocity, and acceleration/deceleration tag members
to user units. Units are pulses per user unit.
Counterxx.FrequencyAlarmLimit REAL If the instantaneous or average frequency is greater than this value the | Any positive value
Frequency Alarm is triggered.
Counterxx.PulseWidthAlarmLimit REAL Maximum pulse width allowed before the Pulse Width alarm is triggered. | Any positive value
If the instantaneous or average pulse width exceeds the maximum pulse
width, the Pulse Width alarm is triggered.
Counterxx.AccelAlarmLimit REAL Maximum acceleration rate allowed before the Acceleration alarm is Any positive value

triggered.

If the instantaneous or average acceleration rate exceeds the maximum
acceleration rate, the Acceleration alarm is triggered.
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Table 22 - 5094-HSC High-speed Counter Module - Configuration Tags

Name Size Description Valid Values

Counterxx.DecelAlarmLimit REAL Maximum deceleration rate allowed before the Deceleration alarm is Any negative value
triggered.

If the instantaneous or average acceleration rate is less than the

maximum deceleration rate, the Deceleration alarm is triggered.
Windowsxx.CounterSelect SINT Counter with which the window is associated. 0= Counter 0
1=Counter 1

Windowxx.OutputxxSelect BOOL Window controls the indicated output, that is, any of 0 =Window does not control output
0utpqt00. - Qutput03. . ) 1=Window does control output
If a Window controls the output, when the target value is in the window,
the output is on.

Outputxx.FaultMode BOOL Determines output action when a connection fault occurs. 0 =Transition to user-defined value
At the fault occurrence, the output holds its last state or transitions to the 1= Hold Last State (default)
value set in the Fault Value parameter.

The channel continues the Fault Mode for the length of time set in the
Fault Value State Duration parameter.

Outputxx.FaultValue BOOL Value to which the output changes if the following events exist: 0=0n
+ FaultMode=0 1=0ff
« Either of the following:

— (ontroller is in Run mode and the connection is lost
— Controller is in Program mode, the connection is lost, and the
ProgamToFaultEn tag is set

Outputxx.ProgMode BOOL Determines output action when the controller transitions to 0 =Transition to user-defined value
Program mode or the connection to the module is inhibited. (default)

At the transition to Program mode, the output holds its last state or 1 = Hold Last State
transitions to the value set in the Program Value parameter.

Outputxx.ProgValue BOOL Value to which the output changes if the following events exist: 0=0ff
« Program Mode =0 1=0n
« Module transitions to Program mode

Outputxx.FaultFinalState BOOL Value to which the output changes if the following events exist: 0=0ff
« (onnection is lost 1=0n
« Time defined by the Fault State Duration parameter has been

exceeded

Outputxx.ProgramToFaultEn BOOL Determines output action if a connection faults while the moduleisin a 0 = Remains in the Program state
Program state. u . 1="Transitions to the safe state for the
The output can remain in a Program mode or transition to a safe state for Fault mode
Fault mode.

If the output remains in a Program mode, the Final Fault State parameter
isignored.

Outputxx.NoLoadEn BOOL Enable the output No Load diagnostic 0= Disabled (default)

1=Enabled

Outputxx.FaultValueStateDuration SINT Determines the length of time that the channel stays in a Fault mode or 0= Hold forever (default)

that the Fault Value is held prior to the Final Fault State.

Any of the following:
- 1,2,5,0r 10 seconds
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Input Tags

Table 23 describes the Input tags.

Table 23 - 5094-HSC High-speed Counter Module - Input Tags

Name Size Description Valid Values
RunMode BOOL Input’s operating state « 0=Idle
* 1=Run
ConnectionFaulted BOOL Indicates if a connection is working « 0= Connection running
The module sets the value to 0 when connected. If the module is not »1=Connection not running
connected, the controller overwrites the value with a 1.
DiagnosticsActive BOOL Indicates if any diagnostics are active « 0=No diagnostics active
+ 1=0ne or more diagnostics are active
DiagnosticSequenceCount SINT Increments for each time a distinct diagnostic condition is detected, and | -128...127
when a distinct diagnostic condition transitions from detected to not The value of 0 is skipped except during
detected. module power-up.
Set to zero by product reset or power cycle. Wraps from 255 (-1) to 1
skipping zero.
Counterxx.Fault BOOL Indicates that counter data is inaccurate and cannot be trusted foruse | « 0=Good data
in the apphcatmn. + 1=Bad data, causing fault
[fthe tafgﬂl]s Sfet to 1, you must troubleshoot the module to correct the Typically, this tag is set when the
cause ot the Inaccuracy. . . Counterxx.QuadratureErrorCount tag
IMPORTANT: Once the condition that causes the tag to change to 1is is any number other than 0.
removed, the tag automatically resets to 0. The Counterxx.QuadratureErrorCount
tag only applies when the high-speed
counter module is operating in the X1,
X2, or X4 Quadrature mode.
Counterxx.Uncertain BOOL Indicates that the counter data can be inaccurate but the degree of » 0=Good data

inaccuracy is not known.
If the tag is set to 1, you must troubleshoot the module to correct the
cause of the inaccuracy.

IMPORTANT: Once the condition that causes the tag to change to 1is
removed, the tag automatically resets to 0.

« 1=Uncertain data

The following are causes of uncertain
data:
— Measured frequency is too high.
That is, the Measured frequency
>12% fMAX' (fMAX =1 MhZ)

— Measured period is too long. That
is, the Measured period > Tp_yx-

If the pulses are longer than TP-
MAX, the module assumes the
input frequency is 0. However, the
module cannot determine if there
are no pulses being measured
because no pulses exist or
because the module is filtering a
high frequency signal. (Tp_yax =
105)

Measured pulse width is too
short. That is, the pulse width is
less than the module’s rated
minimum pulse width, Tpy_yx-
(TPW-N“N =125 ns)

If the period defined in the
Counterxx:AverageQverPulses
configuration tag is greater than
TP-MAX.

In this case, the average
frequency and average pulse
width are reported based on the
length of the complete pulses
measured.
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Table 23 - 5094-HSC High-speed Counter Module - Input Tags

Name

Size

Description

Valid Values

Counterxx.RolloverLegRollunder

BOOL

Indicates the Rollover value is less than the Rollunder value and the
module is using either the last valid or default Rollover and Rollunder
values.

« 0=Rollover value is not less than the
Rollunder value

« 1=Rollover value is less than the
Rollunder value

Counterxx.MissingPulseAlarm

BOOL

Indicates the period of a pulse was greater than the missing pulse
timeout or was never completed.

« 0= Period of the pulse was normal

+ 1=Period of the pulse was greater
than the missing pulse timeout or was
never completed.

Counterxx.ZeroFrequencyAlarm

BOOL

Counter frequency is less than the Zero Frequency Alarm limit. Therefore,
the frequency and rate are being reported as zero.

+ 0= Counter frequency is not less than
the Zero Frequency Alarm limit.

+ 1= Counter frequency is less than the
Zero Frequency Alarm limit.

Counterxx.ZeroFrequencyAvgAlarm

BOOL

Counter average frequency is less than the Zero Frequency Alarm limit.
Therefore, the frequency and rate are being reported as zero.

« 0=~Counter average frequency is not
less than the Zero Frequency Alarm
[imit.

« 1= Counter average frequency is less
than the Zero Frequency Alarm limit.

Counterxx.FrequencyAlarm

BOOL

Counter frequency has exceeded the Frequency Alarm limit.

« 0= ~Counter frequency has not
exceeded the Frequency Alarm limit.

« 1=Counter frequency has exceeded
the Frequency Alarm limit.

Counterxx.FrequencyAvgAlarm

BOOL

Counter's average frequency has exceeded the Frequency Alarm limit.

« 0=Counter's average frequency has
not exceeded the Frequency Alarm
limit.

« 1=~Counter's average frequency has
exceeded the Frequency Alarm limit.

Counterxx.PulseWidthAlarm

BOOL

Indicates if the counter pulse width is greater than the maximum pulse
width established by the Pulse Width Alarm limit, triggering this alarm.

« 0= Alarm not triggered.
That is, the counter pulse width is not
greater than the Pulse Width Alarm
[imit.

+ 1=Alarm s triggered.
That is, the counter pulse width is
greater than the Pulse Width Alarm
[imit.

Counterxx.PulseWidthAvgAlarm

BOOL

Indicates if the counter average pulse width is greater than the maximum
pulse width established by the Pulse Width Alarm limit, triggering this
alarm.

« 0=Alarm not triggered.

That is, the counter average pulse
width is not greater than the Pulse
Width Alarm limit.

« 1=Alarm s triggered.

That is, the counter average pulse
width is greater than the Pulse Width
Alarm limit.

Counterxx.AccelAlarm

BOOL

Indicates the counter acceleration rate exceeds the Acceleration Alarm
limit, triggering this alarm.

0= Alarm not triggered.

That is, the counter acceleration rate
does not exceed the Acceleration
Alarm limit.

« 1=Alarm s triggered.

That is, the counter acceleration rate
exceeds the Acceleration Alarm limit.
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Table 23 - 5094-HSC High-speed Counter Module - Input Tags

Name

Size

Description

Valid Values

Counterxx.AccelAvgAlarm

BOOL

Indicates the counter average acceleration rate exceeds the Acceleration
Alarm limit, triggering this alarm.

0= Alarm not triggered.
That is, the counter average
acceleration rate does not exceed the
Acceleration Alarm limit.

« 1=Alarm s triggered.

That is, the counter average
acceleration rate exceeds the
Acceleration Alarm limit.

Counterxx.DecelAlarm

BOOL

Indicates the counter deceleration rate exceeds the Deceleration Alarm
limit, triggering this alarm.

« 0=Alarm not triggered.

That is, the counter deceleration rate
does not exceed the Deceleration
Alarm limit.

« 1=Alarm s triggered.

That is, the counter deceleration rate
exceeds the Deceleration Alarm limit.

Counterxx.DecelAvgAlarm

BOOL

Indicates the counter average deceleration rate exceeds the Deceleration
Alarm limit, triggering this alarm.

« 0=Alarm not triggered.
That is, the counter average
deceleration rate does not exceed the
Deceleration Alarm limit.

« 1=Alarm s triggered.

That is, the counter average
deceleration rate exceeds the
Deceleration Alarm limit.

Counterxx.FrequencyOverrange

BOOL

Indicates the counter frequency exceeds the module’s maximum rated
frequency, and therefore can not be tracking the signal properly.

« 0= Counter frequency does not
exceed the module’s maximum rated
frequency.

+ 1= Counter frequency exceeds the
module’s maximum rated frequency.

Counterxx.PartialAvgFrequency

BOOL

Indicates the counter's average frequency is complete or partial with
respect to Counterxx.AvgOverPulses.

Average frequency can be partial when the length of
Counterxx.AvgOverPulses is greater than the Tp_yy time window.

+ 0= Counter's average frequency is
complete and is based on the
Counterxx.AvgOverPulses tag
complete pulses.

« 1=Counter's average frequency is
partial and is based on the length of
the complete and incomplete pulses
measured within the Tp_yx time
window.

Counterxx.PartialAvgPulseWidth

BOOL

Indicates the counter's average pulse width is complete or partial with
respect to the Counterxx.AvgOverPulses tag.

Average pulse width can be partial when the length of the
Counterxx.AvgOverPulses pulse widths is greater than Tp_yax

time window.

« 0= Counter’s average pulse width is
complete and is based on the
Counterxx.AvgOverPulses tag
complete pulses widths.

« 1=Counter's average pulse width is
partial and is based on the length of
the complete and incomplete pulses
widths measured within the Tp_yax
time window.

Counterxx.Direction

BOOL

Indicates the count direction.

+ 0=Counting up
+ 1=_Counting down

Counterxx.StoredDirection

BOOL

Indicates the count direction when the Store input transitioned from Off
toOn.

« 0=Countup
« 1=Countdown

Counterxx.Rollover

BOOL

Indicates the counter counted up to Rollover value and then has
continued counting from the Rollunder.

« 0= Counter has not counted to the
Rollover value and continued counting
from the Rollunder value.

« 1= Counter counted to the Rollover
value and has continued counting
from the Rollunder value.
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Table 23 - 5094-HSC High-speed Counter Module - Input Tags

Name Size Description Valid Values
Counterxx.Rollunder BOOL Indicates the counter counted down to Rollunder value and then has « 0= Counter has not counted down to
continued counting from the Rollover. the Rollunder value and continued

counting from the Rollover value.

« 1= ~Counter has counted down to the
Rollunder value and continued
counting from the Rollover value.

Counterxx.DataA BOOL Current input A value. 0=Input Ais off.
1=InputAison.
Counterxx.DataB BOOL Current input B value. 0=Input Bis off.
1=InputBis on.
Counterxx.DataZ BOOL Currentinput Z value. 0=Input Zis off.
1=Input Zis on.
Counterxx.DataAOverridden BOOL Input A data was overridden with the OverrideDataA value. + 0=Input A data was not overridden.
« 1=Input A data was overridden.
Counterxx.DataBOverridden BOOL Input B data was overridden with the OverrideDataB value. + 0=Input B data was not overridden.
+ 1=Input B data was overridden.
Counterxx.DataZOverridden BOOL Input Z data was overridden with the OverrideDataZ value. « 0=Input Z data was not overridden.
+ 1=Input Z data was overridden.
Counterxx.Count DINT Number of input transitions by the counter. Any
Counterxx.StoredCount DINT Count value when the Store input transitioned from Off to On. Any
Counterxx.ScaledCount REAL Counter count value scaled to user units. Any
Counterxx.ScaledStoredCount REAL Stored count value scaled to user units. Any
Counterxx.RevolutionCount INT Number of Rollover and Rollunder transitions. Any

This value increments when a Rollover occurs and decrements when a
Rollunder occurs.

Counterxx.StoredRevolutionCount INT Revolution Count value when the Store input transitioned from Off to On. | Any

Counterxx.Frequency REAL Frequency of the input transitions counted by the counter. Any

Counterxx.FrequencyAvg REAL Average frequency of the input transitions counted by the counter. Any

Counterxx.StoredFrequency REAL Frequency value when the Store input transitioned from Off to On. Any

Counterxx.ScaledFrequency REAL Frq(t;uency of the input transitions counted by counter scaled to user Any
units.

Counterxx.ScaledFrequencyAvg REAL Average_ frequency of the input transitions counted by counter scaledto | Any
user units.

Counterxx.ScaledStoredFrequency REAL Stored Frequency scaled to user units. Any

Counterxx.PulseWidth REAL On-state pulse width of the last pulse received measured in Any
microseconds.

Counterxx.PulseWidthAvg REAL Average on-state pulse width of the last pulse received measured in Any
microseconds.

Counterxx.StoredPulseWidth REAL Pulse width value when the Store input transitioned from Off to On. Any

Counterxx.QuadratureErrorCount SINT Indicates the number of times a quadrature counter entered the Any
fault state.

Counterxx.CountChangelndicator SINT Indicates the number of count changes. Any

Counterxx.Accel REAL Frequency change of the last two pulses captured divided by the period of | Any
the last pulse.

Counterxx.AccelAvg REAL Average acceleration of the pulses counted by the counter. Any

Counterxx.StoredAccel REAL Acceleration when the Store input transitioned from Off to On. Any

Counterxx.ScaledAccel REAL Acceleration scaled to user units. Any
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Table 23 - 5094-HSC High-speed Counter Module - Input Tags

Name Size Description Valid Values
Counterxx.ScaledAccelAvg REAL Average acceleration scaled to user units. Any
Counterxx.ScaledStoredAccel REAL Acceleration when the Store input transitioned from Off to On scaledto | Any
user units.
Windowxx.InWindow BOOL Indicates if the value is in the specified window. + 0=Valueis outside the specified
window
« 1=Valueisinside the specified
window
Windowxx.NotANumber BOOL Indicates that the last value received for the window data was not a + 0= Last window data received was a
number. In this case, the last valid window data is used. number
+ 1=Last window data received was
not a number
Outputxx.Data BOOL Output data. « 0=0n
« 1=0ff
Outputxx.Fault BOOL Indicates that output data is inaccurate and cannot be trusted forusein | « 0= Good data
the appllcfatlon. + 1=Bad data, causing fault
If the tafgt;]s setto 1, you must troubleshoot the module to correct the Typically, this tag is set when the
cause of the Inaccuracy. " ) Counterxx.QuadratureErrorCount tag
IMPORTANT: Once the condition that causes the tag to change to 1is is any number other than 0.
removed, the tag automatically resets to 0. The Counterxx.QuadratureErrorCount
tag only applies when the high-speed
counter module is operating in the X1,
X2, or X4 Quadrature mode.
Outputxx.Uncertain BOOL Indicates that the output data can be inaccurate but the degree of + 0=0Good data
inaccuracy is not known. « 1= Uncertain data
If the tag is set to 1, you must troubleshoot the module to correct the The following are causes of uncertain
cause of the inaccuracy. data:
IMPORTANT: Once the condition that causes the tag to change to 1is — Measured frequency is too high.
removed, the tag automatically resets to 0. That s, the Measured frequency
>1.2* fMAX‘ (fMAX =1 MhZ)

— Measured period is too long. That
is, the Measured period > Tp_yax-
If the pulses are longer than TP-
MAX, the module assumes the
input frequency is 0. However, the
module cannot determine if there
are no pulses being measured
because no pulses exist or
because the module is filtering a
high frequency signal. (Tp_yax =
105)

- Measured pulse width is too
short. That is, the pulse width is
less than the module’s rated
minimum pulse width, Tpy_yx-
(TPW-M|N =125 ns)

— Ifthe period defined in the
Counterxx:AverageOverPulses
configuration tag is greater than
TP-MAX.

In this case, the average
frequency and average pulse
width are reported based on the
length of the complete pulses
measured.

Outputxx.NoLoad BOOL The signal wire is disconnected from the output or the RTB is removed + 0=No Load condition does not exist

from the module.

« 1=No Load condition exists. That is, a
signal wire is disconnected from the
output or the RTB is removed from the
module.
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Table 23 - 5094-HSC High-speed Counter Module - Input Tags

Name Size Description Valid Values
Outputxx.ShortCircuit BOOL A Short Circuit or Overcurrent condition exists. «+ 0=No Short Circuit or Overcurrent
condition exists
« 1="Short Circuit or Overcurrent
condition exists
EventStatus([x].EventDropped BOOL Indicates if an event has been discarded because events are occurring + 0=Event was not discarded
faster than they are being acknowledged. « 1= Event was discarded
EventStatus[x].CIPSyncValid BOOL Indicates that the module was synchronized with a 1588 master when + 0= Module was not synchronized
the event was triggered. with a 1588 master when the event
was triggered.
+ 1=Module was synchronized with a
1588 master when the event was
triggered.
EventStatus[x].CIPSyncTimeout BOOL Module was previously synchronized with a 1588 master but due to a «+ 0=Module has never been
timeout was no longer synchronized when the event was triggered. synchronized with a 1588 master
when the event was triggered.
+ 1=Module was synchronized with a
1588 master but due to a timeout was
not synchronized when the event was
triggered.
EventStatus[x].EventReset BOOL Indicates that the event was reset. 0= Event was not reset
1 =Event was reset
EventStatus[x].EventsPending SINT Number of events currently queued in the module. « 0 =No events currently queued
The module queues events when the owner-controller cannotkeepup |« One or greater = Number of events
with the rate of events that are triggered. currently queued
EventStatus([x].EventNumber DINT Number of events that have been triggered. Any
Output Tags
Table 24 describes the Output tags.
Table 24 - 5094-HSC High-speed Counter Module - Output Tags
Name Size Description Valid Values
Counterxx.Reset BOOL Resets Count and Rollover values to zero. + 0=Do not reset values to zero
+ 1=Reset values to zero
Counterxx.Hold BOOL Enables or disables the counter so counting can occur or not. « 0=Enables the counter and counting
IMPORTANT: When this tag is set to 1, the counter is disabled and the occurs (default)
current count value is held regardless of incoming input data. « 1=Disables the counter and counting
does not occur.
Counterxx.Load BOOL (Changes Count value to the value of the LoadCountValue tag. + 0="Donot change Count value
+ 1=Change Count value
Counterxx.Store BOOL Copies the Count value to the StoreCount tag + 0="Donot copy the Count value
« 1=Copy the Count value to the
StoreCount tag
Counterxx.Direction BOOL Sets the counter direction. » 0=Countup
IMPORTANT: If the counter is operating in the Up/Down Pulses or « 1=Countdown
Quadrature mode, or if the Direction input terminal is defined in the
Count/Direction mode, this tag is ignored.
Counterxx.RolloverAck BOOL (lears the Rollover tag + 0=Does not clear the Rollover tag

1= Clears the Rollover tag

110

Rockwell Automation Publication 5094-UMO003B-EN-P - April 2020



Module Tag Definitions ~ Appendix B

Table 24 - 5094-HSC High-speed Counter Module - OQutput Tags

Name Size Description Valid Values
Counterxx.RollunderAck BOOL Clears the Rollunder tag + 0=Does not clear the Rollunder tag
« 1=C(lears the Rollunder tag
Counterxx.FrequencyAlarmUnlatch BOOL Unlatches the Frequency Alarm. « 0= Alarm remains latched
+ 1=Alarm s unlatched
Counterxx.FrequencyAvgAlarmUnlatch BOOL Unlatches the Frequency Average Alarm. « 0= Alarm remains latched
+ 1=Alarm s unlatched
Counterxx.PulseWidthAlarmUnlatch BOOL Unlatches the Pulse Width Alarm. + 0= Alarm remains latched
+ 1=Alarm s unlatched
Counterxx.PulseWidthAvgAlarmUnlatch BOOL Unlatches the Pulse Width Average Alarm. + 0= Alarm remains latched
+ 1= Alarmis unlatched
Counterxx.ZeroFrequencyAlarmUnlatch BOOL Unlatches the Zero Frequency Alarm. + 0= Alarm remains latched
+ 1= Alarm s unlatched
Counterxx.ZeroFrequencyAvgAlarmUnlatch BOOL Unlatches the Zero Frequency Average Alarm. 0= Alarm remains latched
+ 1=Alarm s unlatched
Counterxx.MissingPulseAlarmEn BOOL Enables the Missing Pulse Alarm » 0= Alarm s disabled
+ 1=Alarm s enabled
Counterxx.MissingPulseAlarmUnlatch BOOL Unlatches the Missing Pulse Alarm. « 0= Alarm remains latched
+ 1=Alarm s unlatched
Counterxx.AccelAlarmUnlatch BOOL Unlatches the Acceleration Alarm. + 0= Alarm remains latched
+ 1=Alarm s unlatched
Counterxx.DecelAlarmUnlatch BOOL Unlatches the Deceleration Alarm. « 0= Alarm remains latched
+ 1= Alarm s unlatched
Counterxx.AccelAvgAlarmUnlatch BOOL Unlatches the Acceleration Average Alarm. + 0= Alarm remains latched
+ 1=Alarm s unlatched
Counterxx.DecelAvgAlarmUnlatch BOOL Unlatches the Deceleration Average Alarm. « 0= Alarm remains latched
+ 1=Alarm s unlatched
Counterxx.ResetFrequencyOverrange BOOL If Frequency Overrange is set, this tag resets the Frequency Overrangeto | « 0= Frequency Overrange is not reset
Zer0. + 1=Frequency Overrange is reset
Counterxx.ResetQuadratureErrorCount BOOL Resets the Quadrature Error count « 0= Countis not reset
+ 1=Countis reset
Counterxx.RolloverValue DINT When the counter counts up to the value of this tag, it is set to the Any
Rollunder value when the next pulse is received.
Counterxx.RollunderValue DINT When the counter counts down to the value of this tag, it is set to the Any
Rollover value when the next pulse is received.
Counterxx.ZeroFrequencyAlarmLimit REAL Value that the frequency or average frequency must be less than to Any
trigger the Zero Frequency Alarm.
Counterxx.LoadCountValue DINT Preset number of counts that can be loaded in the Counterxx.Count Any
input tag.
Counterxx.LoadRevolutionValue DINT Preset number of counts that can be loaded in the Any
Counterxx.RevoltuionCount input tag.
Counterxx.OverrideDataAEn BOOL Enables the A input to be overwritten by the OverrideDataAValue tag. 0= Input state is not overwritten
+ 1=Input state is overwritten
Counterxx.OverrideDataBEn BOOL Enables the B input to be overwritten by the OverrideDataBValue tag. « 0=Input state is not overwritten

+ 1=Input state is overwritten
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Table 24 - 5094-HSC High-speed Counter Module - OQutput Tags

Name Size Description Valid Values
Counterxx.OverrideDataZEn BOOL Enables the Z input to be overwritten by the OverrideDataZValue tag. « 0=Input state is not overwritten
» 1=Input state is overwritten
Counterxx.OverrideDataAValue BOOL Value that is applied to the A input when the OverrideDataAEn tag is set. | Any
Counterxx.OverrideDataBValue BOOL Value that is applied to the B input when the OverrideDataBEn tag is set. | Any
Counterxx.OverrideDataZValue BOOL Value that is applied to the Z input when the OverrideDataZEn tag is set. | Any
Counterxx.MissingPulseAlarmLimit DINT Sets the length of time that must elapse between detecting the leading | « 0= Missing Pulse Alarm disabled
edge of consecutive pulses befor the Missing Pulse Alarm is triggered. « 1 orgreater =Time, in microseconds,
allowed before the Missing Pulse
Alarm is triggered
Windowxx.0n REAL The average, count, frequency, or pulse width at which the Window turns | Any
on.
D'_NJ (If For a window that is configured for
window Is i iac:
configured for frequency mode, the following applies:
instantaneous « Ifthe value of this tag is less than the
count.) value of the ZeroFrequencyAlarmLimit
output tag, value of the
ZeroFrequencyAlarmLimit tag is used.

For a window that is configured for Pulse

Width mode, the following applies:

+ Ifthe value of this tag is less than
1/ZeroFrequencyAlarmLimit output
tag, 1/ ZeroFrequencyAlarmLimit tag
is used.

« Ifthe value of this tag is < 0, the
minimum normalized positive real
number is used.

Windowxx.0ff REAL The acceleration, count, frequency, or pulse width at which the Window | Any
turns off.

D!NJ (If For a window that is configured for

window Is . .

configuredfor frequency mode, the following applies:

instantaneous + Ifthe value of this tag is less than the

count.) value of the ZeroFrequencyAlarmLimit
output tag, value of the
ZeroFrequencyAlarmLimit tag is used.

For a window that is configured for Pulse

Width mode, the following applies:

+ Ifthe value of this tag is less than
1/ZeroFrequencyAlarmLimit output
tag, 1/ ZeroFrequencyAlarmLimit tag
is used.

« Ifthe value of this tag is < 0, the
minimum normalized positive real
number is used.

Windowxx.HysteresisOn REAL Negative offset from the Window.On tag value to apply hysteresis to. Any
If the value < 0, hysteresis is disabled.
DINT (if
window is
configured for
instantaneous
count.)
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Table 24 - 5094-HSC High-speed Counter Module - OQutput Tags

Name Size Description Valid Values
Windowxx.HysteresisOff REAL Negative offset from the Window.Off tag value to apply hysteresis to. Any
If the value < 0, hysteresis is disabled.
DINT (If
window is
configured for
instantaneous
count.)
Outputxx.OverrideDatakn BOOL Enables the output state to be overridden by the OverrideDataValue tag. | « 0= Override disabled
+ 1=0verride enabled
Outputxx.OverrideDataValue BOOL Value that is applied to the output when OverrideDataEn is set to 1. Any

Event Input Tags

Table 25 describes the Event Input tags.

IMPORTANT

The Studio 5000 Logix Designer application project only creates the Event Input

tags for a module if you use the Data with Events connection type in the

module configuration.

For more information on configuring your FLEX 5000 high-speed counter
module, see Chapter 4, Configure the High-speed Counter Module on page 67.

Table 25 - 5094-HSC High-speed Counter Module - Event Input Tags

Name Size Description Valid Values
RunMode BOOL Input’s operating state when the event is triggered. « 0=Idle
e 1=Run
ConnectionFaulted BOOL Indicates if a connection is working 0= Connection running
The module sets the value to 0 when connected. If the module is not +1=Connection not running
connected, the controller overwrites the value with a 1.
DiagnosticActive BOOL Indicates if any diagnostics are active. + 0=No diagnostics active
+ 1="0ne or more diagnostics are active
CIPSyncValid BOOL Module is currently synchronized with a 1588 master. + 0=Module is not synchronized with a
1588 master.
+ 1=Module is synchronized with a
1588 master.
CIPSyncTimeout BOOL Module was previously synchronized with a 1588 master but no longeris | « 0= Module has never been
due to a timeout. synchronized with a 1588 master.
+ 1=Module was synchronized with a
1588 master but no longer is due to a
timeout.
DiagnosticSequenceCount SINT Increments for each time a distinct diagnostic condition is detected, and | -128...127

when a distinct diagnostic condition transitions from detected to not
detected.

Set to zero by product reset or power cycle. Wraps from 255 (-1) to 1
skipping zero.

The value of 0 is skipped except during
module power-up.
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Table 25 - 5094-HSC High-speed Counter Module - Event Input Tags

Name Size Description Valid Values
Eventxx.Fault BOOL Indicates that event data is inaccurate and cannot be trusted forusein | « 0= Good data
the appllc.atlon. + 1=Bad data, causing fault
If the tag is set to 1, you must troubleshoot the module to correct the Typically,this tag is set when the
cause of the inaccuracy. " i Counterxx.QuadratureErrorCount tag
IMPORTANT: Once the condition that causes the tag to change to 1is is any number other than 0.
removed, the tag automatically resets to 0. The Counterxx.QuadratureErrorCount
tag only applies when the high-speed
counter module is operating in the X1,
X2, or X4 Quadrature mode.
Eventxx.Uncertain BOOL Indicates that the event data can be inaccurate but the degree of 0 = Good data
inaccuracy is not known. 1= Uncertain data
If the tag is set to 1, you must troubleshoot the module to correct the The following are causes of uncertain
cause of the inaccuracy. data: 9
IMPORTANT: Once the condition that causes the tag to change to 1is — Measured frequency is too high.
removed, the tag automatically resets to 0. That s, the Measured frequency
>12% fMAX' (fMAX =1 MhZ)

— Measured period is too long. That
is, the Measured period > Tp_yax-
If the pulses are longer than TP-
MAX, the module assumes the
input frequency is 0. However, the
module cannot determine if there
are no pulses being measured
because no pulses exist or
because the module is filtering a
high frequency signal. (Tp.yax =
105)

— Measured pulse width is too
short. That is, the pulse width is
less than the module’s rated
minimum pulse width, Toy -
(TPW-M|N =125 nS)

— Ifthe period defined in the
Counterxx:AverageOverPulses
configuration tag is greater than
TP-MAX.

In this case, the average
frequency and average pulse
width are reported based on the
length of the complete pulses
measured.
Eventxx.InvalidConfiguration BOOL Indicates that there is an error in the Event Trigger definition. 0= No error in the Event Trigger
definition
1= Errorin the Event Trigger
definition
Eventxx.EventDropped BOOL Indicates if an event has been discarded because events are occurring 0 = Event was not discarded
faster than they are being acknowledged. 1= Event was discarded
Eventxx.EventRising BOOL Indicates if an event triggered when an input transition results in an 0 = Event was not triggered
event pattern being matched. 1= Event was triggered
Eventxx.EventFalling BOOL Indicates if an event triggered when an input transition resulted in an 0 = Event was not triggered
event pattern no longer being matched. 1= Event was triggered
Eventxx.CIPSyncValid BOOL Indicates that the module was synchronized with a 1588 master when 0 =Module was not synchronized

the event was triggered.

with a 1588 master when the event
was triggered.

1= Module was synchronized with a
1588 master when the event was
triggered.
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Table 25 - 5094-HSC High-speed Counter Module - Event Input Tags

Name Size Description Valid Values
Eventxx.CIPSyncTimeout BOOL Module was previously synchronized with a 1588 master but due to a + 0=Module has never been
timeout was no longer synchronized when the event was triggered. synchronized with a 1588 master.

« 1=NModule was synchronized with a
1588 master but due to a timeout was
not synchronized when the event was
triggered.

Eventxx.EventsPending SINT Number of events currently queued in the module. + 0=No events currently queued
The module queues events when the owner-controller cannot keep up - One or greater = Number of events
with the rate of events that is occurring. currently queued

Eventxx.EventNumber DINT Number of events that had already occurred when the new event Any
occurred.

Eventxx.EventTimestamp LINT Time that the event occurred. Any positive number

Eventxx.MissingPulseAlarm BOOL Indicates that when the event was triggered, the period of a pulse was » 0= Period of the pulse was normal
greater than the missing pulse timeout or was never completed when the event was triggered.

« 1="Period of the pulse was greater
than the missing pulse timeout or was
never completed when the event was
triggered.

Eventxx.ZeroFrequencyAlarm BOOL Indicates that when the event was triggered, the counter frequency was | « 0= Counter frequency was not less
less than the Zero Frequency Alarm limit. Therefore, the frequency and than the Zero Frequency Alarm limit
rate are being reported as zero. when the event was triggered.

« 1=Counter frequency was less than
the Zero Frequency Alarm limit when
the event was triggered.

Eventxx.ZeroFrequencyAvgAlarm BOOL Indicates that when the event was triggered, the counter average + 0= Counter average frequency was
frequency was less than the Zero Frequency Alarm limit. Therefore, the not less than the Zero Frequency
frequency and rate are being reported as zero. Alarm limit when the event was

triggered.

+ 1= Counter average frequency was
less than the Zero Frequency Alarm
limit when the event was triggered.

Eventxx.FrequencyAlarm BOOL Indicates that when the event was triggered, the counter frequencyhad | « 0= Counter frequency had not
exceeded the Frequency Alarm limit. exceeded the Frequency Alarm limit

when the event was triggered.

+ 1= Counter frequency exceeded the
Frequency Alarm limit when the event
was triggered.

Eventxx.FrequencyAvgAlarm BOOL Indicates that when the event was triggered, the counter’s average « 0=~Counter's average frequency had
frequency had exceeded the Frequency Alarm limit. not exceeded the Frequency Alarm

limit when the event was triggered.

« 1=Counter's average frequency has
exceeded the Frequency Alarm limit
when the event was triggered.

Eventxx.PulseWidthAlarm BOOL Indicates that when the event was triggered, the counter pulse widthwas | « 0= Alarm not triggered.

greater than the maximum pulse width established by the Pulse Width
Alarm limit, triggering this alarm.

That is, the counter pulse width was
not greater than the Pulse Width
Alarm limit when the event was
triggered.

1= Alarm s triggered.

That is, the counter pulse width was
greater than the Pulse Width Alarm
limit when the event was triggered.
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Table 25 - 5094-HSC High-speed Counter Module - Event Input Tags

Name

Size

Description

Valid Values

Eventxx.PulseWidthAvgAlarm

BOOL

Indicates that when the event was triggered, the counter average pulse
width was greater than the maximum pulse width established by the
Pulse Width Alarm limit, triggering this alarm.

0 = Alarm not triggered.

That is, the counter average pulse
width was not greater than the Pulse
Width Alarm limit when the event was
triggered.

1= Alarm is triggered.

That is, the counter average pulse
width was greater than the Pulse
Width Alarm limit when the event was
triggered.

Eventxx.AccelAlarm

BOOL

Indicates that when the event was triggered, the counter acceleration
rate exceeded the Acceleration Alarm limit, triggering this alarm.

0= Alarm not triggered.

That is, the counter acceleration rate
did not exceed the Acceleration Alarm
limit when the event was triggered.

1= Alarm s triggered.

That is, the counter acceleration rate
exceeded the Acceleration Alarm limit
when the event was triggered.

Eventxx.AccelAvgAlarm

BOOL

Indicates that when the event was triggered, the counter average
acceleration rate exceeded the Acceleration Alarm limit, triggering this
alarm.

0 = Alarm not triggered.

That is, the counter average
acceleration rate did not exceed the
Acceleration Alarm limit when the
event was triggered.

1= Alarm s triggered.

That is, the counter average
acceleration rate exceeded the
Acceleration Alarm limit when the
event was triggered.

Eventxx.DecelAlarm

BOOL

Indicates that when the event was triggered, the counter deceleration
rate exceeded the Deceleration Alarm limit, triggering this alarm.

0= Alarm not triggered.

That is, the counter deceleration rate
did not exceed the Deceleration Alarm
limit when the event was triggered.

1= Alarm is triggered.

That is, the counter deceleration rate
exceeded the Deceleration Alarm limit
when the event was triggered.

Eventxx.DecelAvgAlarm

BOOL

Indicates that when the event was triggered, the counter average
deceleration rate exceeded the Deceleration Alarm limit, triggering this
alarm.

0 = Alarm was not triggered.

That is, the counter average
deceleration rate did not exceed the
Deceleration Alarm limit when the
event was triggered.

1= Alarm was triggered.

That is, the counter average
deceleration rate exceeded the
Deceleration Alarm limit when the
event was triggered.

Eventxx.FrequencyOverrange

BOOL

Indicates that when the event was triggered, the counter frequency
exceeded the module’s maximum rated frequency, and therefore can not
be tracking the signal properly.

0 = Counter frequency did not exceed
the module’s maximum rated
frequency when the event was
triggered.

1= Counter frequency exceeded the
module’s maximum rated frequency
when the event was triggered.

Eventxx.Reset

BOOL

Indicates that when the event was triggered, the Count and Rollover
values were reset to zero.

0 =Values were not reset to zero
when the event was triggered.

1=Values were reset to zero when
the event was triggered.
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Table 25 - 5094-HSC High-speed Counter Module - Event Input Tags

Name

Size

Description

Valid Values

Eventxx.Hold

BOOL

Indicates that when the event was triggered, counting occurred

0= Counting occurred when the event
was triggered.

1= Counting did not occur when the
event was triggered.

Eventxx.Load

BOOL

Indicates that when the event was triggered, the Count value was
changed to the value of the LoadCountValue tag.

0 = Count value was not changed
when the event was triggered.

1= Count value was changed when
the event was triggered.

Eventxx.Store

BOOL

Indicates that the Count value was copied to the StoreCount tag when the
event was triggered.

0 = Count value was not copied when
the event was triggered.

1= Count value was copied to the
StoreCount tag when the event was
triggered.

Eventxx.Direction

BOOL

Indicates the count direction when the event was triggered.

0 = Counting up when the event was
triggered.

1= Counting down when the event
was triggered.

Eventxx.StoredDirection

BOOL

Indicates the count direction when the Store input terminal transitioned
from Off to On when the event was triggered.

0 = Count up when the event was
triggered.

1= Count down when the event was
triggered.

Eventxx.Rollover

BOOL

Indicates that the counter had counted up to Rollover value and then
continued counting from the Rollunder when the event was triggered.

0 = Counter had not counted to the
Rollover value and continued counting
from the Rollunder value when the
event was triggered.

1= Counter had counted to the
Rollover value and continued counting
from the Rollunder value when the
event was triggered.

Eventxx.Rollunder

BOOL

Indicates the counter had counted down to Rollunder value and then
continued counting from the Rollover when the event was triggered.

0= Counter had not counted down to
the Rollunder value and continued
counting from the Rollover value
when the event was triggered.

1= Counter had counted down to the
Rollunder value and continued
counting from the Rollover value
when the event was triggered.

Eventxx.DataA

BOOL

Current input A value when the event was triggered.

0 = Input A was off when the event
was triggered.

1=Input A was on when the event
was triggered.

Eventxx.DataB

BOOL

Current input B value when the event was triggered.

0 = Input B was off when the event
was triggered.

1= Input B was on when the event
was triggered.

Eventxx.DataZ

BOOL

Current input Z value when the event was triggered.

0 = Input Z was off when the event
was triggered.

1= InputZ was on when the event
was triggered.

Eventxx.InWindow00

BOOL

Indicates that the signal value was in the specified window when the
event was triggered.

Specified Window can be any of eight windows, that is,

window00. .. window07.

0 = Signal value was not in the
specified window when the event was
triggered.

1= Signal value was in the specified
window when the event was
triggered.
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Event OQutput Tags

Table 26 describes the Event Output tags.

IMPORTANT  The Studio 5000 Logix Designer application project only creates the Event
Output tags for a module if you use the Data with Events connection type in the

module configuration.

For more information on configuring your FLEX 5000 high-speed counter
module, see Chapter 4, Configure the High-speed Counter Module on page 67.

Table 26 - 5094-HSC High-speed Counter Module - Event Output Tags

Name Size Description Valid Values
Eventxx.En BOOL Sets the corresponding event trigger definition to active. Events are « 0= Event trigger definition is not
triggered once when conditions match the definition. active

1 =Event trigger definition is active

Eventxx.EventRisingEn BOOL Triggers an event each time a condition change results in conditions 0 = Event is not triggered.
matching the event trigger definition. 1= Event s triggered.
Eventxx.EventFallingEn BOOL Triggers an event each time a condition change results in conditions no 0 = Event is not triggered.
longer matching the event trigger definition. 1= Eventis triggered.
Eventxx.LatchEvent BOOL Latches an event until it is acknowledged. 0= Event s not latched.
A new event s lost if the previous event has not been acknowledged. In this case, new events overwrite old
When not set, new events overwrite old events. events.
1=Event s latched.
In this case, new events are lost if the
latched event has not been
acknowledged.
Eventxx.ResetEvent BOOL Indicates the state of the Reset function when the event was triggered. 0 = Reset function did not reset the
That is, were the Count and Rollover value reset to 0. Count and Rollover values to 0 when
the event was triggered.
1=Reset function reset the Count and
Rollover values to 0 when the event
was triggered.
Eventxx.IndependentConditionTriggerEn BOOL Determines whether each condition indicated in the Event trigger 0=When all selected conditions
definition can initiate an event independently. achieve the configured values an
event is triggered.
1=When any selected condition
achieves the configured value an
event is triggered.
Eventxx.CounterSelect SINT Counter with which the event i associated, if any. 0= Counter0
1= Counter 1
OXFF = Not associated with any
counter.
118 Rockwell Automation Publication 5094-UMO003B-EN-P - April 2020



Module Tag Definitions ~ Appendix B

Table 26 - 5094-HSC High-speed Counter Module - Event Qutput Tags

Name Size Description Valid Values
Eventxx.EventNumberAck DINT When an event is triggered, the controller writes back the value of Any
EventNumber tag to this tag to indicate receipt of the event.
All events with EventNumbers that occurred before EventNumberAck
acknowledged.
Eventxx.InWindowxxSelect BOOL Indicates that the specified window participates in the Event trigger + 0=Window does not participate in
definition for the event. the Event trigger definition
Specified Window can be any of eight windows, that is, «1=Window participates in the Event
window00. ..window07. trigger definition
Eventxx.ResetSelect BOOL Indicates that the Counter Reset function participates in the Event trigger | « 0= Counter’s Reset function does not
definition. participate in the Event trigger
definition.

« 1= Counter’s Reset function
participates in the Event trigger
definition.

Eventxx.HoldSelect BOOL Indicates that the counter's Hold function participates in the Event trigger | « 0= Counter’s Hold function does not
definition. participate in the Event trigger
definition.

« 1= Counter’s Hold function
participates in the Event trigger
definition.

Eventxx.LoadSelect BOOL Indicates that the counter's Load function participates in the Event trigger | « 0= Counter’s Load function does not
definition. participate in the Event trigger
definition.

« 1= Counter’s Load function
participates in the Event trigger
definition.

Eventxx.StoreSelect BOOL Indicates that the counter’s Store function participates in the Event « 0= Counter’s Store function does not
trigger definition. participate in the Event trigger
definition.

« 1= C(ounter's Store function
participates in the Event trigger
definition.

Eventxx.RolloverSelect BOOL Indicates that the counter’s Rollover function participates in the Event « 0= ~Counter's Rollover function does
trigger definition. not participate in the Event trigger
definition.

« 1= Counter’s Rollover function
participates in the Event trigger
definition.

Eventxx.RollunderSelect BOOL Indicates that the counter’s Rollunder function participates in the Event | « 0= Counter's Rollunder function does

trigger definition.

not participate in the Event trigger
definition.

+ 1=Counter's Rollunder function
participates in the Event trigger
definition.
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Table 26 - 5094-HSC High-speed Counter Module - Event Qutput Tags

Name Size Description Valid Values
Eventxx.DirectionSelect BOOL Indicates that the counter’s Direction function participates in the Event | « 0= Counter's Direction function does
trigger definition. not participate in the Event trigger
definition.

« 1=Counter's Direction function
participates in the Event trigger
definition.

Eventxx.InWindowxxValue BOOL If the specified window is selected in the Event trigger definition, thistag | « 0=Window value does not
indicates that value that is to trigger the event. participate in the Event trigger
Specified Window can be any of eight windows, that is, definition.
window00. ... window07. « 1=Window value participates in the
Event trigger definition.
Eventxx.ResetValue BOOL If the Reset function is selected in the Event trigger definition, this tag + 0=Reset function value does not
indicates that value that is to trigger the event. trigger the event.

« 1=nReset function value triggers the
event.

Eventxx.HoldValue BOOL If the Hold function is selected in the Event trigger definition, this tag + 0= Hold function value does not
indicates that value that is to trigger the event. trigger the event.

« 1=Hold function value triggers the
event.

Eventxx.LoadValue BOOL If the Load function is selected in the Event trigger definition, this tag « 0= Load function value does not
indicates that value that is to trigger the event. trigger the event.

« 1=Load function value triggers the
event.

Eventxx.StoreValue BOOL If the Store function is selected in the Event trigger definition, this tag « 0= Store function value does not
indicates that value that is to trigger the event. trigger the event.

+ 1 =>Store function value triggers the
event.

Eventxx.RolloverValue BOOL If the Rollover function is selected in the Event trigger definition, thistag | « 0= Rollover function value does not
indicates that value that is to trigger the event. trigger the event.

« 1=Rollover function value triggers
the event.

Eventxx.RollunderValue BOOL If the Rollunder function is selected in the Event trigger definition, this + 0 ="Rollunder function value does not
tag indicates that value that is to trigger the event. trigger the event.

+ 1=Rollunder function value triggers
the event.

Eventxx.DirectionValue BOOL If the Direction function is selected in the Event trigger definition, thistag | « 0= Direction function value does not

indicates that value that is to trigger the event.

trigger the event.

« 1= NDirection function value triggers
the event.
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Rockwell Automation Support

Use these resources to access support information.

Technical Support Center Find help with how-to videos, FAQs, chat, user forums, and product notification updates. | rok.auto/support
Knowledgebase Access Knowledgebase articles. rok.auto/knowledgebase
Local Technical Support Phone Numbers Locate the telephone number for your country. rok.auto/phanesupport
Literature Library Find installation instructions, manuals, brochures, and technical data publications. rok.auto/literature
Product Compatibility and Download Center | Get help determining how products interact, check features and capabilities, and find

(PCDC) associated firmware. rok.auto/pcde

Documentation Feedback

Your comments help us serve your documentation needs better. If you have any suggestions on how to improve our content, complete
the form at rok.auto/docfeedback.

Waste Electrical and Electronic Equipment (WEEE)

At the end of life, this equipment should be collected separately from any unsorted municipal waste.

Rockwell Automation maintains current product environmental information on its website at rok.auto/pec.

Allen-Bradley, Compact 5000, CompactLogix, ControlLogix, expanding human possibility, FactoryTalk, FLEX 5000, Integrated Architecture, Logix 5000, Rockwell Automation, Studio 5000 Logix
Designer, and TechConnect are trademarks of Rockwell Automation, Inc.
CIP Sync and EtherNet/IP are trademarks of ODVA, Inc.

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

Rockwell Otomasyon Ticaret A.S. Kar Plaza is Merkezi E Blok Kat:6 34752, ierenk{y, istanbul, Tel: +90 (216) 5698400 EEE Y0netmeligine Uygundur

Connect with us. n m

rockwellautomation.com expanding human possibility”

AMERICAS: Rockwell Automation, 1201 South Second Street, Milwaukee, W1 53204-2496 USA, Tel: (1) 414.382.2000, Fax: (1) 414.382.4444
EUROPE/MIDDLE EAST/AFRICA: Rockwell Automation NV, Pegasus Park, De Kleetlaan 12a, 1831 Diegem, Belgium, Tel: (32) 2 663 0600, Fax: (32) 2 663 0640
ASIA PACIFIC: Rockwell Automation, Level 14, Core F, Cyberport 3, 100 Cyberport Road, Hong Kong, Tel: (852) 2887 4788, Fax: (852) 2508 1846

Publication 5094-UMO03B-EN-P - April 2020

Supersedes Publication 5094-UMO03A-EN-P - May 2018 Copyright ® 2020 Rockwell Automation, Inc. All rights reserved.


https://rok.auto/support
https://rok.auto/knowledgebase
https://rok.auto/phonesupport
www.rockwellautomation.com/literature
https://rok.auto/pcdc
http://literature.rockwellautomation.com/idc/groups/literature/documents/du/ra-du002_-en-e.pdf
https://rok.auto/docfeedback
https://rok.auto/pec
https://www.instagram.com/rokautomation/
https://www.linkedin.com/company/rockwell-automation
https://twitter.com/ROKAutomation
https://www.facebook.com/ROKAutomation/
https://www.rockwellautomation.com/

	5094-UM003B-EN-P Flex 5000 High Speed Counter I/O Modules User Manual
	Important User Information
	Table of Contents
	Summary of Changes
	Preface
	Audience
	Differences From Other High-speed Counter Modules

	Additional Resources

	1 - High-speed Counter Module in a Logix 5000 Control System
	Remote I/O Modules
	Before You Begin
	Module Overview
	Power FLEX 5000 I/O Modules
	SA Power Requirements

	Ownership
	Configure a FLEX 5000 HSC module
	Connections
	Requested Packet Interval
	Connection Over an EtherNet/IP Network

	Module Input Operation
	Controller to Module Inputs Data Transmission
	Trigger Events

	Module Output Operation
	Listen-only Mode
	Protected Operations

	2 - High-speed Counter Module Features
	Purpose of the FLEX 5000 High-speed Counter I/O Module
	General Module Features
	Module Data Quality Reporting
	Software Configurable
	Fault and Status Reporting
	Module Inhibiting
	Electronic Keying
	Producer-Consumer Communication
	Module Firmware
	Field Power Loss Detection

	Module Input Features
	Alarm Latching
	Events
	Input Filtering
	Missing Pulse Detection
	Zero Frequency Detection

	Module Output Features
	No Load Diagnostics
	Short Circuit Protection
	Connection Fault Handling


	3 - High-speed Counter Module Operating Modes
	Module Overview
	Counters
	Windows
	Inputs
	Outputs

	High-speed Counter Module Operating Modes
	Counter Enable/Disable
	Counter and Input Relationship
	Invert Counter Direction
	Count/External Direction Mode
	Count/Internal Direction Mode
	Up and Down Pulses Mode
	X1 Quadrature Encoder Mode
	X2 Quadrature Encoder Mode
	X4 Quadrature Encoder Mode

	Module Counter Use
	Ring Counter Type
	Revolution Counter

	Module Window Use
	Tie Windows to Counters and Outputs
	Output State Change
	Hysteresis Detection and Configuration
	Manipulate Count Value
	Invert Z Input
	Scalar

	Module Input Use
	Frequency, Acceleration, and Pulse Width
	Override Inputs

	Module Output Use
	Output Mode In Program Mode, Fault Mode or Upon Communication Failure
	Overriding Outputs


	4 - Configure the High-speed Counter Module
	Configuration Methods
	Before You Begin
	Create a New Module
	Discover Modules
	New Module

	Edit the Module Configuration Categories
	General Category
	Connection Category
	Module Info Category
	Counters Category
	Windows Category
	Outputs Category
	Events Category
	Time Sync Category

	View the Module Tags

	A - Troubleshoot Your Module
	SA Power Indicator
	Module Status Indicator
	FLEX 5000 High-speed Counter Module Status Indicators
	Use the Studio 5000 Logix Designer Application for Troubleshooting
	Warning Signal in the I/O Configuration Tree
	Status and Fault Information in Module Properties Categories
	Studio 5000 Logix Designer Application Tag Editor


	B - Module Tag Definitions
	Tag Name Conventions
	Access the Tags
	Module Tags
	Configuration Tags
	Input Tags
	Output Tags
	Event Input Tags
	Event Output Tags


	Index

	Back Cover


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.6
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 1
  /Optimize false
  /OPM 1
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 2.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 2.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




