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Micro830, Micro850, and Micro870 Programmable Controllers 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: |dentifies 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 ecanomic loss. Attentions help you identify a hazard, avoid a hazard, and recognize the consequence.

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

These 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.

potential Arc Flash. Arc Flash will cause severe injury or death. Wear proper Personal Protective Equipment (PPE). Follow ALL

ARC FLASH HAZARD: Labels may be on or inside the equipment, for example, a motor control center, to alert people to
& Regulatory requirements for safe work practices and for Personal Protective Equipment (PPE).

The following icon may appear in the text of this document.

Q Identifies information that is useful and can help to make a process easier to do or easier to understand.

Rockwell Automation recognizes that some of the terms that are currently used in our industry and in this publication are not in alignment
with the movement toward inclusive language in technology. We are proactively collaborating with industry peers to find alternatives to such
terms and making changes to our products and content. Please excuse the use of such terms in our content while we implement these
changes.
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Preface

About This Publication

Conformal Coated Catalogs

Download Firmware, AOP,
EDS, and Other Files

Summary of Changes

Use this manual if you are responsible for designing, installing, programming, or
troubleshooting control systems that use Micro800™ controllers.

You should have a basic understanding of electrical circuitry and familiarity with relay logic. If
you do not, obtain the proper training before using this product.

This manual is a reference guide for Micro800 controllers, plug-in modules, and accessories. It
describes the procedures you use to install, wire, and troubleshoot your controller. This
manual:

« Explains how to install and wire your controllers.
«  Gives you an overview of the Micro800 controller system.

See the Online Help provided with Connected Components Workbench™ software for more
information on programming your Micro800 controller.

Catalog numbers with the suffix 'K are conformal coated and their specifications are the same
as non-conformal coated catalogs.

Download firmware, associated files (such as AOP, EDS, and DTM), and access product release
notes from the Product Compatibility and Download Center at rok.auto/pcdc.

This publication contains the following new or updated information. This list includes
substantive updates only and is not intended to reflect all changes.

Topic Page
Updated section Update Key Change Method and Authority Certification Key 88, 89
Added section Adjust for Daylight Saving 15
Updated topic Memory Allocation 128
Updated table Module Properties Parameters 137
Updated section Requested Packet Interval 138
Added information on disabling communication ports 225,226
Updated topic Operation Mode 225
Added 0xF8A3 to table List of Error Codes for Micro800 Controllers 313
Added topic Retrieve a Core Dump on Major Fault 314
Updated table General Diagnostic Parameters 318
Updated section EtherNet/IP Overview Diagnostic Information 319
Updated section System Diagnostic Information 32
Updated table Controller Diagnostic Parameters 322
Added appendix Use PCCC Commands and MicroLogix Mapping 383
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Preface

Additional Resources

These documents contain additional information concerning related products from Rockwell

Automation. You can view or download publications at rok.auto/literature.

Additional Resources

Resource

Description

Micro800 Programmable Controller Family Selection Guide,
publication 2080-S6001

Provides information to help you select the Micro800 controller, plug-ins, expansion I/0, and
accessories, based on your requirements.

Micro800 Programmable Controllers Technical Data, publication 2080-TD001

Provides detailed specifications for Micro800 controllers, expansion 1/0 modules, plug-in
modules, and accessories.

Micro800 Expansion 1/0 Modules User Manual, publication 2080-UM003

Information on features, configuration, wiring, installation, and specifications for the
Micro800 expansion I/0 modules and power supply.

Micro800 Plug-in Modules User Manual, publication 2080-UM004

Information on features, configuration, installation, wiring, and specifications for the
Micro800 plug-in modules.

Micro800 Programmable Controllers General Instructions Reference Manual,
publication 2080-RM001

Information on instruction sets for developing programs for use in Micro800 control
systems.

Micro800 Programmable Controllers: Getting Started with Mation Control
Using a Simulated Axis Quick Start, publication 2080-0S001

Provides quick start instructions for implementing a motion control project in Connected
Components Workbench software.

Micro800 Programmable Controllers: Getting Started with CIP Client
Messaging Quick Start, publication 2080-0S002

Provides quick start instructions for using CIP GENERIC and CIP Symbolic Messaging.

Micro800 Programmable Controllers: Getting Started with PanelView Plus
Quick Start, publication 2080-0S003

Provides quick start instructions for using global variables for Micro800 controllers together
with PanelView™ Plus HMI terminals.

Configuring Micro800 Controllers on FactoryTalk Linx Gateway Quick Start,
publication 2080-0S005

Provides quick start instructions for configuring a Micro800 controller on FactoryTalk Linx
Gateway.

Set up Micro800 Controllers for Implicit (Class 1) Comms with POINT I/0
Adapters, publication 2080-0S006

Provides quick start instructions on how to set up Micro800 controllers to use Class 1
communications with POINT /0™ adapters.

Micro800 Programmable Controller External AC Power Supply Installation
Instructions 2080-IN0O1

Information on mounting and wiring the optional external power supply.

Micro800 Programmable Controllers Installation Instructions,
publication 2080-IN013

Information on mounting and wiring Micro800 Controllers

Micro800 16-point and 32-point 12/24V Sink/Source Input Modules
Installation Instructions, publication 2085-IN00T

Information on mounting and wiring the expansion 1/0 modules (2085-1016, 2085-1032T)

Micro800 Bus Terminator Module Installation Instruction,
publication 2085-IN002

Information on mounting and wiring the expansion 1/0 bus terminator (2085-ECR)

Micro800 16-point Sink and 16-point Source 12/24V DC Output Modules
Installation Instructions, publication 2085-IN003

Information on mounting and wiring the expansion I/0 modules (2085-0V16, 2085-0B16)

Micro800 8-point and 16-point AC/DC Relay Output Modules Installation
Instructions, publication 2085-IN004

Information on mounting and wiring the expansion 1/0 modules (2085-0W8, 2085-0W16)

Micro800 8-point Input and 8-point Output AC Modules Installation
Instructions, publication 2085-IN005

Info)rmation on mounting and wiring the expansion I/0 modules (2085-IA8, 2085-IM8, 2085-
0A8

Micro800 4-channel and 8-channel Analog Voltage/current Input and Output
Modules Installation Instructions, publication 2085-IN006

Information on mounting and wiring the expansion I/0 modules (2085-IF4, 2085-IF8, 2085-
OF4)

Micro800 4-channel Thermocouple/RTD Input Module Installation
Instructions, publication 2085-IN007

Information on mounting and wiring the expansion 1/0 module (2085-IRT4)

Micro870 Programmable Controllers 24V DC Expansion Power Supply
Installation Instructions, publication 2085-IN008

Information on mounting and wiring the optional external power supply for expansion 1/0
modules.

Micro800 RS-232/RS-485 Isolated Serial Port Plug-in Module Wiring
Diagrams, publication 2080-WD002

Information on mounting and wiring the Micro800 RS-232/RS-485 Isolated Serial Port Plug-
in Module.

Micro800 Non-isolated Unipolar Analog Input Plug-in Module Wiring
Diagrams, publication 2080-WD003

Information on mounting and wiring the Micro800 Non-isolated Unipolar Analog Input Plug-
in Module.

Micro800 Non-isolated Unipolar Analog Output Plug-in Module Wiring
Diagrams, publication 2080-WD004

Information on mounting and wiring the Micro800 Non-isolated Unipolar Analog Output Plug-
in Module.

Micro800 Non-isolated RTD Plug-in Module Wiring Diagrams,
publication 2080-WD005

Information on mounting and wiring the Micro800 Non-isolated RTD Plug-in Module.

Micro800 Non-isolated Thermocouple Plug-in Module Wiring Diagrams,
publication 2080-WD006

Information on mounting and wiring the Micro800 Non-isolated Thermocouple Plug-in
Module.

Micro800 Memory Backup and High Accuracy RTC Plug-In Module Wiring
Diagrams, publication 2080-WD007

Information on mounting and wiring the Micro800 Memory Backup and High Accuracy RTC
Plug-In Module.

Micro800 6-Channel Trimpot Analog Input Plug-In Module Wiring Diagrams,
publication 2080-WD008

Information on mounting and wiring the Micro800 6-Channel Trimpot Analog Input Plug-In
Module.

Micro800 Digital Relay Output Plug-in Module Wiring Diagrams,
publication 2080-WD010

Information on mounting and wiring the Micro800 Digital Relay Output Plug-in Module.

Micro800 Digital Input, Output, and Combination Plug-in Modules Wiring
Diagrams, publication 2080-WDOT!

Information on mounting and wiring the Micro800 Digital Input, Output, and Combination
Plug-in Modules.
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Additional Resources (Continued)

Resource

Description

Micro800 High-speed Counter Plug-in Module Wiring Diagram,
publication 2080-WD012

Information on mounting and wiring the High-speed Counter Plug-in module.

Micro800 DeviceNet Plug-in Module Wiring Diagram, publication 2080-WD013

Information on mounting and wiring the Micro800 DeviceNet” plug-in module.

EtherNet/IP Network Devices User Manual, publication ENET-UMO0G

Describes how to configure and use EtherNet/IP devices to communicate on the EtherNet/IP
network.

Ethernet Reference Manual, publication ENET-RM002

Describes basic Ethernet concepts, infrastructure components, and infrastructure features.

System Security Design Guidelines Reference Manual,
publication SECURE-RMO01

Provides guidance on how to conduct security assessments, implement Rockwell
Automation products in a secure system, harden the control system, manage user access,
and dispose of equipment.

Industrial Components Preventive Maintenance, Enclosures, and Contact
Ratings Specifications, publication IC-TD002

Provides a quick reference tool for Allen-Bradley® industrial automation controls and
assemblies.

Safety Guidelines for the Application, Installation, and Maintenance of
Solid-state Control, publication SGI-1.1

Designed to harmonize with NEMA Standards Publication No. ICS 1.1-1987 and provides
general guidelines for the application, installation, and maintenance of solid-state control in
the form of individual devices or packaged assemblies incorporating solid-state
components.

Industrial Automation Wiring and Grounding Guidelines, publication 1770-4.1

Provides general guidelines for installing a Rockwell Automation® industrial system.

Product Certifications website, rok.auto/certifications

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

You can download the latest version of Connected Components Workbench software for your
Micro800 controller at rok.auto/ccw.
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Chapter ]

Hardware Overview

Hardware Features

Rockwell Automation Publication 2080-UM002P-EN-E - December 2023

This chapter provides an overview of the Micro830°, Micro850®, and Micro870° controller
hardware features.

Micro830, Micro850, and Micro870 controllers are economical brick style controllers with
embedded inputs and outputs. The controllers can accommodate from two to five plug-in
modules, depending on the controller type. The Micro850 and Micro870 controllers have
expandable features. The Micro850 controller supports up to four expansion I/0 modules and
the Micro870 controller supports up to eight expansion 1/0 modules.

IMPORTANT Forinformation on supported plug-in modules and expansion |/0
modules, see the following publications:
« Micro800 Expansion 1/0 Modules User Manual, publication 2080-UM003
« Micro800 Plug-in Modules User Manual, publication 2080-UM004

The controllers also accommodate any class 2 rated 24V DC output power supply that meets
minimum specifications, such as the optional Micro800 power supply.

For descriptions of status indicator operation for troubleshooting purposes, see
Troubleshooting on page 307.
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Chapter 1 Hardware Overview

Micro830 Controller Description

Right-side cover

Description Description
1 Status indicators 8 Mounting screw hole / mounting foot
2 Optional power supply slot 9 DIN rail mounting latch
3 Plug-in latch 10 [Mode switch
4 Plug-in screw hole 1 Type B connector USB port
5 40-pin high-speed plug-in connector 12 |RS-232/RS-485 non-isolated combo serial port
6 Removable I/0 terminal block 13 Optional AC power supply
7

Micro830 Controller Status Indicator Description U

Description Description
14 Input status 18 Force status
15 Power status 19 Serial communications status
16 Run status 20  |Output status

17 Fault status

(1) For detailed description of the different status LED indicators, see Troubleshooting an page 307.

Micro850 Controllers
Micro850 24-point controllers and status indicators
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Chapter 1 Hardware Overview

Micro850 Controller Description

Description Description
1 Status indicators 9 Expansion 1/0 slot cover
2 Optional power supply slot 10 DIN rail mounting latch
3 Plug-in latch 1 Mode switch
4 Plug-in screw hole 12 |Type B connector USB port
5 40-pin high-speed plug-in connector 13 RS-232/RS-485 non-isolated combo serial port
6 Removable /0 terminal block 1 Fvﬁlﬁ Ert]?ggl(\jl(ej;/dlzecl?gvr\;eac;g rgreen LED indicators)
7 Right-side cover 15 Optional AC power supply

8 Mounting screw hole/mounting foot

Micro850 Controller Status Indicator Description L

Description Description
16 Input status 2 Fault status
17 Module status 22 |Force status
18 Network status 23 |Serial communications status
19 Power status 24 | Output status

20 Run status

(1) For detailed description of the different status LED indicators, see Troubleshooting on page 307.

Q You can order the following replacement terminal blocks separately:

« 2080-RPL24RTB for 24-point base controllers
« «2080-RPL48RTB for 48-point base controllers

Micro870 Controllers

Micro870 24-point controllers and status indicators
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Micro870 Controller Description
Description Description
1 Status indicators 9 Expansion 1/0 slot cover
2 Optional power supply slot 10 DIN rail mounting latch
3 Plug-in latch 1 Mode switch
4 Plug-in screw hole 12 |Type B connector USB port
5 40-pin high-speed plug-in connector 13 RS-232/RS-485 non-isolated combo serial port
. RJ45 EtherNet/IP connector
6 Removable I/0 terminal block t (with embedded yellow and green LED indicators)
7 Right-side cover 15 Optional AC power supply
8 Mounting screw hole/mounting foot
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Micro870 Controller Status Indicator Description (0

Description Description
16 Input status 2 Fault status
17 Module status 22 |Force status
18 Network status 23 |Serial communications status
19 Power status 24 |Output status
20  |Run status

(1) For detailed description of the different status LED indicators, see Troubleshoating an page 307.

You can order replacement terminal blocks, catalog number 2080-RPL24RTB,
Q separately.

Table 1- Micro830 Controllers - Number and Types of Inputs/Outputs

Catalog Number Inputs Outputs PTO Support HSC Support
110V AC 24V DC/VAC  |Relay 24V Sink 24V Source
2080-LC30-100WB - 6 4 - - - 2
2080-LC30-100VB - 6 - 4 - 1 2
2080-LC30-16AWB 10 - 6 - - - -
2080-LC30-160WB - 10 6 - - - 2
2080-LC30-160VB - 10 - 6 - 1 2
2080-LC30-240WB - 14 10 - - - 4
2080-LC30-24QVB - 14 - 10 - 2 4
2080-LC30-240BB - 14 - - 10 2 4
2080-LC30-48AWB 28 - 20 - - - -
2080-LC30-480WB - 28 20 - - - 6
2080-LC30-480VB - 28 - 20 - 3 6
2080-LC30-480BB - 28 - - 20 3 6

Table 2 - Micro850 Controllers - Number and Types of Inputs/Outputs

Catalog Number Inputs Outputs PTO Support HSC Support
120V AC 24V DC/VAC  |Relay 24V Sink 24V Source
2080-LC50-24AWB 14 - 10 - - - -
2080-L50E-24AWB 14 - 10 - - - -
2080-LC50-240WB - 14 10 - - - 4
2080-L50E-240WB - 14 10 - - - 4
2080-LC50-24QVB - 14 - 10 - 2 4
2080-L50E-24QVB - 14 - 10 - 2 4
2080-LC50-240BB - 14 - - 10 2 4
2080-L50E-240BB - 14 - - 10 2 4
2080-LC50-48AWB 28 - 20 - - - -
2080-L50E-48AWB 28 - 20 - - - -
2080-LC50-480WB - 28 20 - - - 6
2080-L50E-480WB - 28 20 - - - 6
2080-LC50-480WBK - 28 20 - - - 6
2080-L50E-480WBK - 28 20 - - - 6
2080-LC50-48QVB - 28 - 20 - 3 6
2080-L50E-48QVB - 28 - 20 - 3 6
2080-LC50-480BB - 28 - - 20 3 6
2080-L50E-480BB - 28 - - 20 3 6
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Table 3 - Micro870 Controllers - Number and Types of Inputs/Outputs

Catalog Number Inputs Outputs PTO Support HSC Support
120V AC 24V DC/VAC  |Relay 24V Sink 24V Source
2080-LC70-24AWB 14 - 10 - - - -
2080-L70E-24AWB 14 - 10 - - - -
2080-LC70-240WB - 14 10 - - - 4
2080-L70E-240WB - 14 10 - - - 4
2080-LC70-240WBK - 14 10 - - - 4
2080-L70E-24QWBK - 14 10 - - - 4
2080-L70E-24QWBN - 14 10 - - - 4
2080-L70E-240WBNK - 14 10 - - - 4
2080-LC70-240BB - 14 - - 10 2 4
2080-L70E-240BB - 14 - - 10 2 4
2080-LC70-240BBK - 14 - - 10 2 4
2080-L70E-240BBK - 14 - - 10 2 4
2080-L70E-240BBN - 14 - - 10 2 4
Programming Cables

Micro800 controllers have a USB interface that lets you use standard USB cables as
programming cables.

Use a standard USB type A-male to type B-male cable for programming the controller.

Embedded Serial Port Cables

Embedded serial port cables for communication are listed here. All embedded serial port
cables must be 3 meters (9.8 feet) in length, or shorter.

Table &4 - Embedded Serial Port Cable Selection Chart

Connectors Length Catalog Number Connectors Length Catalog Number

8-pin Mini DIN to 8-pin Mini DIN 05m(15ft)  |1761-cBL-AMOQ™ 8-pin Mini DIN to 9-pin D-shell 05m(15ft)  |1761-CcBL-APOO!

8-pin Mini DIN to 8-pin Mini DIN 2m(65ft) 1761-CBL-HMO2) 8-pin Mini DIN to 9-pin D-shell 2m(6.5ft) 1761-CBL-PMO2™

8-pin Mini DIN to 8-pin Mini DIN (with lock Rl - 8-pin Mini DIN with lock mechanism to rRl -

mechanism on both connectors) 2m(6.5ft) 1761-CBL-AH02 9-pin D-shell 2m(6.5ft) 1761-CBL-PHO2

_ 8-pin Mini DIN to 6-pin RS-485 terminal 30cm(N8in)  |1763-NCOT series A
block s

(1) Series C or later for Class 1Div 2 applications.

22

Embedded Ethernet Support

For Micro850 and Micro870 controllers, a 10/100 Base-T Port (with embedded green and yellow
LED indicators) provides connection to an Ethernet network with any standard RJ45 Ethernet
cable. The LED indicators serve as indicators for transmit and receive status.
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RJ45 Ethernet Port Pin Mapping

ﬁ:'::::: Signal Direction | Primary Function

1 TX+ out Transmit data +

2 X- outT Transmit data -

3 RX+ IN Differential Ethernet receive data +
4 Terminated

5 Terminated

6 RX- IN Differential Ethernet receive data -
1 Terminated

8 Terminated

Shield Chassis ground

Yellow LED

RJ45 connector

Green LED

The yellow status LED indicates Link
(steady yellow) or No Link (off).

The green status LED indicates activity
(flashing green) or no activity (off).

Micro850 and Micro870 controllers support Ethernet crossover cables (2711P-CBL-EX04).

Ethernet Status Indication

Micro850 and Micro870 controllers also support two LEDs for EtherNet/IP™ to indicate the

following:
Module status
Network status

For descriptions of Module and Network status indicators, see Troubleshooting on page 307.
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Notes:
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Chapter 2

Programming Software for
Micro800 Controllers

Controller Changes in
Run Mode

Using Run Mode Change
(RMC)

About Your Controller

Connected Components Workbench software is a set of collaborative tools supporting
Micro800 controllers. It is based on Rockwell Automation and Microsoft® Visual Studio®
technology and offers controller programming, device configuration, and integration with an
HMI editor. Use this software to program your controllers, configure your devices, and design
your operator interface applications.

Connected Components Workbench software provides a choice of IEC 61131-3 programming
languages (ladder diagram, function block diagram, and structured text) with user-defined
function block support that optimizes machine contraol.

Obtain Connected Components Workbench Software

There are two editions for the Connected Components Workbench software:

+  You can download Connected Components Workbench Standard Edition software for
free at rok.auto/pede.

« To purchase Connected Components Workbench Developer Edition software,
visit rok.auto/ccw.

Use Connected Components Workbench Software

To help you program your controller through the Connected Components Workbench software,
you can see the Connected Companents Workbench Online Help that comes with the software.

IMPORTANT  The new Micro850 (2080-L50E) and Micro870 (2080-L70E) controllers
are only supported from Connected Components Workbench software
version 20.01.00 onwards.

Micro830, Micro850, and Micro870 controllers allow you to make certain changes while in Run
mode by using the following features:

«  RunMode Change (RMC)
Allows logic modifications to a running project without going to Remote Program mode.
For more information, see Using Run Mode Change (RMC) on page 25.

+  Run Mode Configuration Change (RMCC)

Allows changing the address configuration of the controller to be made within a
program during Run mode.

For more information, see Using Run Mode Configuration Change (RMCC) on page 29.

Run Mode Change (RMC) is a productivity enhancement feature that is supported in Connected
Components Workbench software for Micro830, Micro850, and Micro870 controllers. This
feature saves you time by allowing logic modifications to a running project without going to
Remote Program mode and without disconnecting from the controller.
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IMPORTANT Micro830 and Micro850 controller firmware revision 8.011 or later is also
required to use Run Mode Change.

RMC is useful during project development, when you add small changes incrementally to the
logic and want to see the effects of the changes on the machine immediately. With RMC, since
the controller stays in Remote Run made, the controller logic and machine actuators do not
have to reinitialize constantly, which can occur if the controller is switched to Remote
Progran; mode (for example, the first scan bit is checked in the program logic to clear
outputs).

When you edit, build, and download a project without using RMC, a full build of the entire
controller project is performed and a full download of the project is performed. During RMC an
incremental build is performed and only incremental changes are downloaded to the
controller.

IMPORTANT Do not disconnect from the controller after you perform Run Mode
Change, do a full build, and then try to reconnect. Connected
Components Workbench software treats the project in the controller as
different from the project in Connected Components Workbench
software, even though the logic is identical, and asks to either upload or
download the project.

RMC is performed incrementally at the end of every program scan to help prevent a large delay
in the program scan. This process adds up to an additional 12 ms to the scan time. For
example, if the program scan is normally 10 ms, it may increase to 22 ms during RMC until the
update is finished. Similarly, user interrupts may be delayed.

Table 5 - Example of the Benefits of Using RMC - 20% Reduction in Download Time

Number of Time to Perform Conventional Download Time to Test Logic and Accept Changes
Changes (seconds) (seconds)

1 36 29

5 180 130

10 360 255

Memory size of project used for comparison:

Data = 14,784 bytes; Program = 2,352 bytes

Note: The duration starts when connected to the controller and the RMC button is selected. The duration ends
when the accept change process is finished.

For example:

1. When connected to the controller, select RMC.

2. Modify the program.

3. Select Test Logic.

4. Select Accept to finish, or select Test Logic to make another change.

ATTENTION: Use extreme caution when you use Run Mode Change. Mistakes
can injure personnel and damage equipment. Before using Run Mode Change:
« Assess how machinery responds to the changes.

« Notify all personnel about the changes.

A new global variable __SYSVA_PROJ_INCOMPLETE is added to indicate when Run Mode
Changes are being made. Use this variable to notify personnel on the HMI that there are
uncommitted changes in the controller.

Table 6 - Bit Definitions of Global Variable - __SYSVA_PROJ_INCOMPLETE

Bit Definition

Set when the Run Mode Change process starts.

Cleared once the Run Mode Change is written permanently to the controller (completion of Accept or
0 Undo).

This bit can be used to warn operators that a run mode change is in progress and that there are
uncommitted changes in the controller.

Set if an error occurred while saving the changes to the flash memory or an integrity check failed
1 during Run Mode Change.
Cleared on the next successful Run Mode change.
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When you perform a Test Logic Change, the value of the variable changes from zero to one.
After you choose to accept or undo the changes, the value of the variable resets to zero.

IMPORTANT  When a Test Logic is performed, or undoing changes after the Test Logic
is completed, any active communication instructions are aborted while
the changes are downloaded to the controller.

Uncommitted Changes

Uncommitted changes are changes that are made in RMC that have not been accepted or
undone after a Test Logic Change is performed.

If the controller power loses power while there are uncommitted changes, you cannot reenter
RMC upon reconnection. You can choose to download the project again to keep the changes, or
upload to discard the uncommitted changes.

If you choose to upload a project with uncommitted changes from the controller, you cannot
enter RMC until you have done a full download.

RMC Memory

Run Mode Change (RMC) memory is used to store both the logic and user variable changes
made during RMC. The default amount of memory that is allocated is 2 KB and can be
increased up to 16 KB. However, there is still a limit of 2 KB for logic and user variables
changes per Test Logic. To adjust the amount of RMC memory, the controller must be offline.
After you have adjusted the amount, you must build the project and download it to the
controller.

IMPORTANT In a Connected Components Workbench software version § project, the
available user data space was reduced by 6 KB to support optimal
project settings for the new RMC feature.

If you have a project that was developed before version 8, you may need
to reduce the default "Allocated” 8 KB Temporary Variables section from
the Memory page to compile the project successfully.

Figure 1- Controller Memory Diagnostics Page in Connected Components Workbench Software

Run Mode Change

Data memery reservation for run mode changes: | 2048 bytes v|

Maxirmum size limit for new variable: 2048 bytes

Data memory usage for variables.

3797 2048 H allocated 5845 bytes
. Used 3,797 bytes
l Free 2048 bytes

During RMC, an incremental build is performed and only incremental changes are downloaded
to the controller until the RMC memory is filled.
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Figure 2 - RMC Memory Usage Example

Controller memory RMC memory

(for User Program + Data) (Default size =2 KB)
First change Second change Third change
and Test Logic and Test Logic and Test Logic
(Add logic) (Remove logic) (Add logic)

Free memory

Free RMC memory Used RMC memory

Used memory

If insufficient RMC memory is available to make more changes (for example, a “not enough
memory” error message appears during the RMC build or Test Logic), then you must perform a
full download to transfer the incremental changes from the RMC memory to the standard user
program and data memory.

Transfer Contents in RMC Memory to Controller Memory

The changes that you made during RMC are stored in the RMC memory and remain there until
you perform a full build and download (while the controller is disconnected).

Figure 3 - RMC Memory Usage When Performing Full Build and Download Example

Controller memory RMC memory
(for User program + Data) (Default size = 2 KB)

Free memory —{— / 1 Free RMC memory
Used RMC memaory is copied

New used memory to controller memory

However, if the controller memory has insufficient space remaining to copy the contents of
the RMC memory as shown in Figure 4, the operation fails and a “not enough memory” error
message appears. Do not use RMC if you are near the limits of your controller memory.

Figure & - Insufficient Controller Memory Example

Controller memory RMC memory
(for User program + Data) (Default size =2 KB)

— | Free RMC memory

Error occurs due to insufficient
Used memory controller memory remaining
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Using Run Mode
Configuration Change
(RMCC)

Limitations of RMC

Take note of the following limitations when using the Run Mode Change (RMC) feature:
- Configuration changes cannot be made (for example, change filter times).

« Upto 2 KB of logic (approximately 150 Boolean instructions”) and user variables can be
added for each Test Logic.

«  Total memory allocated for RMC (cumulative of all Test Logic Changes) can be increased
from 2...16 KB, but the 2 KB limit for logic and user variables per Test Logic remains.

«  Up to 20 Program Organizational Units (POU) can be added for each change (for
example, if you currently have 5 POU, you can add 20 more for a total of 25 POU).

» If auser-defined function block is modified that changes the local variables, the local
variables are reinitialized or reset to zero and a warning message is shown during the
build. If you want to reapply the initial value, right-click on the UDFB and select
Refactor > Reset Initial Values of Instances.

» If anew module is detected after doing a Discover Project operation, RMC is not
possible because the configuration has changed.

»  Exchange files cannot be imported when in RMC because it is considered a
configuration change.

«  Making changes to the display configuration (for example, to hide comments) are
treated as logic changes and require you to build the project.

«»  Global variables cannot be deleted or modified in RMC, but can be added. To delete or
modify a global variable, you must disconnect the controller from the Connected
Components Workbench software.

«  When using CIP™ messaging in RMC, setting the CIPTARGETCFG data type parameter
ConnClose to TRUE has no effect. The Ethernet session does not close immediately
upon successful messaging and you have to wait for the connection to time out after 60
seconds. This behavior applies to Connected Components Workbench software version
9 or earlier projects. For version 10 or later projects, the CIP connection timeout is
configurable.

WARNING: If you delete the output rung when in Run Mode Change and accept
the changes, the output on the controller remains ON.

For an example of how to use this feature, see Use Run Mode Change on page 290.

Run Mode Configuration Change (RMCC) is a productivity enhancement feature that is
supported in Connected Components Workbench software for Micro830, Micro850, and
Micro870 controllers. It allows you to reuse an identical program with multiple controllers by
changing the address configuration of a controller within the program during Run mode.
Micro830 and Micro850 controller firmware revision 9.011 or later is required to use this
feature.

You can use RMCC to change the address configuration of the controller during Run mode,
when the communication protocol is set to Modbus RTU for the serial ports or EtherNet/IP for
the Ethernet port. RMCC uses a CIP Generic message, which can only be sent from within a
controller program and not from an external device to the controller.

IMPORTANT  During RMCC, the scan time may increase to close to 100 ms. Do not
perform RMCC if the controller is performing time critical operations.

(1) Approximately 85 Boolean instructions for Micro850 (2080-L50E) and Micro870 (2080-L70E) controllers.

Rockwell Automation Publication 2080-UM002P-EN-E - December 2023 29



Chapter 2

About Your Controller

30

Figure 5 - CIP Generic Message Instruction for Run Mode Configuration Change

MSG_CIPGENERL.
MSG_CIPGENERIC
- [N Q4
CTR_CFG1 ] [ Sts1
=t CtriCig Status 4=
APP_CFG1 ] [ Res_Lengthl
w1 #peCia  Resleng =
Target_Cfgl ]
1 TargetCig
Reg_Datal ]
-} ReaData
Reg_Lengthl ]
=1 Regleng..
Fes_Datal
=t ResData

Only the controller that is sending the message can perform RMCC. To perform RMCC, you must
configure the CIP Generic message as a loop-back message by setting the path to “0,0".

Figure 6 - Configure CIP Generic Message as a Loop-back Message

Data Type Dimensgion | String S5ize
~ CIPTARGETCFG B ERcT - Ehd
- [Taraet_Cfal [ CIPTARGETCFG
Target_Cfgl.Path STRING a0

Target_Cfgl CipConntdode USIMT
Target_Cfgl.UemmT imeout UDIMT
Target_Cfgl ConnbdzgTimeout  UDIMNT
Target_Cfgl.ConnClose BOOL

For Micro830, Micro850, and Micro870 controllers, the address configuration change is

permanent and is retained when you cycle power to the controller.

Using Modbus RTU Communication

To use RMCC with the Modbus RTU communication protocol, the serial port must be set to the
Modbus slave role. A CIP Generic message is sent from within a program with the following

parameters.

Table 7 - CIP Generic Message Parameters for RMCC using Modbus RTU

Parameter Value
Service 16
Class 70

2 - Embedded serial port

Instance 5,6,7, 8, 0or 9 - Plug-in modules

Attribute 100

ReqData New node address, 1

RegLen 2

Figure 7 - RMCC Modbus Example - Set the Parameters

|lger Global Yariables - Microf50 | Local Vaniables - RMCC_Modbus | System Wariables - Micra850 I 140 - Micro850 | Defined | * | *
= IEP_CFG'I
APP_CFG1. Service LSINT 16
APP_CFG1.Class LINT 70
APP_CFGT. Instance LDINT 2
APP_CFGT.Attribute LINT 100
APP_CFG1.MemberCnt LSINT
+ APP_CFG1.Memberld CIPMEMEERID
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Figure 8 - RMCC Modbus Example - Set the New Node Address

- &q_DatEﬂ
B ReqDatall] USINT 3 A
B FeqDatall?] LSINT 1 i

The first byte indicates the new node address for the controller. For this example, the new
node address is “3". The second byte must always be “T", this indicates that the Modbus role is
configured as Slave.

Figure 9 - RMCC Modbus Example - Set the Message Length

User Global Variables - Micro850 | Local Varables - RMCC_Modbus | System Variables - Micro850 | 140 - Micro850 | [+ |+

Data Type Dimension | String 5ize | Initial Value .

< End LINT v == = =T ~ = Er
[Fea Lerg S S I I
Res Lengthl LINT - Re

When the new node address is configured and applied, the port is not restarted.

IMPORTANT  You must verify that the new node address being configured is unique as
it is not checked against existing node addresses of other devices.

You can verify that the node address has changed after performing RMCC by examining the
Communication Diagnostics tab for the controller.

Figure 10 - RMCC Modbus Example - Verify Address Change

Communicaticn: [Serial Port v] Reset Counters

Channel: [Slotl | 2080-5ERIALISOL at port 5 v]

Drivers: Modbus RTU

Link Counters -

Characters Received: 3,088 Characters Sent: 2464

Frame Received: 386 Frames Sent: 352

Good Transactions: 352 Broadcasts: 0

Good Exceptions: 0 Mismatch Errers: 0

Bad CRC: 0 Mo Response: 0
Other Errors: 0

Commeon Settings -

Unit Address: 3

Using EtherNet/IP Communication

To use RMCC with the EtherNet/IP communication protocol, the controller must be configured
to use a static IP address. If the controller is configured to use BOOTP or DHCP, the change is
rejected. A CIP Generic message is sent from within a program with the following parameters.

Use RMCC when configuring the controller during commissioning. Immediately after changing
the IP address, the cycle time may increase up to 100 ms for one program scan.

Rockwell Automation Publication 2080-UM002P-EN-E - December 2023 31



Chapter 2 About Your Controller

Table 8 - CIP Generic Message Parameters for RMCC using EtherNet/IP

Parameter Value

Service 16

Class 245

Instance 1

Attribute 5

RegData IP address, subnet mask, Gateway address
RegLen 22 bytes

Figure 11 - RMCC EtherNet/IP Example - Set the Parameters

Iser Global Yariables - Microf50 | Local Variables - RMCC_EIP_LengthT est_SimplePra | System Wariables - Micra850 | /0 - Microf 4 | *

Dimenzion | String Size | Initial Value
T = Ehl T
- [BPP_CFG1 CIPAPPCFG S ] ] [Readw
APP_CFG1.5ervice USINT 16 FRead/wi
APP_CFG1.Class UINT 245 Read/wr
APP_CFG1 Instance LUDINT 1 Read/ '
APP_CFG1 . Attribute LINT 5 Read i
APP_CFG1.MemberCnt LSINT Read/wi
+ APP_CFG1.Memberld CIPMEMBERID Read/wr
Figure 12 - RMCC EtherNet/IP Example - Set the New IP Address
User Global Variables - Micro850 | Local Variables - RMCC_EIP_LengthTest_SimplePro | System Variables - Micro850/ * | *
Data Type Dimension | String Size | Imtial Value i
- [Req_Datal LISIMT :
Req Datal[1] LISINT 10
Req_Datal[2] LISINT 1
Req_Datal[3] LISINT 168
Req Datal[4] LISINT 192
Req Datal[s] USINT 1}
Req Datal[E] LSINT 255
Req Datal[?] LSINT 255
Req Datal[8] LISINT 255
Req Datal[d] LSINT 1l
Req_Datal[10] LISINT 1
Req Datal[11] LISINT 168
Req Datal[12] LISINT 192
Req Datal[13] USINT 1}
Req Datal[14] LSINT i}
Req Datal[15] LSINT 1}
Req Datal[1E] LISINT 1}
Req Datal[17] LSINT 1}
Req_Datal[18] LISINT 1}
Req_Data1[19] LISINT 1}
Req Datal[20] LISINT 1}
i Req Datal[21] USINT a

For this example, the new IP address is set to the following:
+ |Paddress =192.168.1.10
+  Subnet mask = 255.255.255.0
» Gateway address =192.168.1.1

Figure 13 - RMCC EtherNet/IP Example - Set the Message Length

IUser Global Variables - Micro850 | Local Variables - RMCC_EIP_LengthTest_SimplePro | System Variables - Micro850 1 | +

Data Type Dimension | String Size | Initial Value .

ER=T LIMT T =5  Ehd = =
Req_Lergthl LINT T [—
Res_Lengthl UINT - Re
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Safety Considerations

After the new IP address is configured and applied, the controller disconnects from the
Connected Components Workbench software if communication is through Ethernet.

IMPORTANT  Micro830 controllers do not support Run Mode Configuration Change
using EtherNet/IP.

IMPORTANT  You should not perform IP address changes continuously. Allow an
interval of at least six seconds before performing the next IP address
change in order for duplicate address detection to work properly.

You can verify that the IP address has changed after performing RMCC by examining the
Ethernet settings for the controller.

Figure 14 - RMCC EtherNet/IP Example - Verify Address Change

Controller - Ethernet

@ Diagnose
Internet Protocol (IP) Settings Port Settings

Cbtain IP address automatically using DHCP Port State: @ Enabled Disabled

@ Configure IP address and settings ¥ Auto-Negotiate Speed and Duplex Mode

IP Address: 192 168 . 1 . 1D
Subnet Mask: 255 255 255 . 0
Gateway Address: 192 168 . 1 . 1

[V] Detect duplicate IP address

Safety considerations are an important element of proper system installation. Actively
considering the safety of yourself and others, and the condition of your equipment, is of
primary importance. We recommend reviewing the following safety considerations.

Disconnect Main Power

The main power disconnect switch should be located where the switch is quickly and easily
accessible to operators and maintenance personnel. Besides disconnecting electrical power,
all other sources of power (pneumatic and hydraulic) should be de-energized before working
on a machine or process that is controlled by a controller.

WARNING: Explosion Hazard
Do not replace components, connect equipment, or disconnect equipment
unless power has been switched off.

Safety Circuits

Circuits that are installed on the machine for safety reasons, like overtravel limit switches,
stop push buttons, and interlocks, should always be hard-wired directly to the master control
relay. These devices must be wired in series so that when any one device opens, the master
control relay is de-energized, thus removing power to the machine. Never alter these circuits
to defeat their function. Serious injury or machine damage could result.

WARNING: Explosion Hazard
Do not connect or disconnect connectors while the circuit is live.

Rockwell Automation Publication 2080-UM002P-EN-E - December 2023 33



Chapter 2 About Your Controller

Power Considerations

34

Power Distribution

There are some points about power distribution that you should know:

»  The master control relay must be able to inhibit all machine motion by removing power
to the machine 1/0 devices when the relay is de-energized. It is recommended that the
controller remains powered even when the master control relay is de-energized.

« If you are using a DC power supply, interrupt the load side rather than the AC line power.
This avoids the additional delay of power supply turn-off. The DC power supply should
be powered directly from the fused secondary of the transformer. Power to the DC input
and output circuits should be connected through a set of master control relay contacts.

Periodic Tests of Master Control Relay Circuit

Any part can fail, including the switches in a master control relay circuit. The failure of one of
these switches would most likely cause an open circuit, which would be a safe power-off
failure. However, if one of these switches shorts out, it no longer provides any safety
protection. These switches should be tested periodically to verify that they stop machine
motion when needed.

The following explains power considerations for the Micro800 controllers.

Isolation Transformers

You may want to use an isolation transformer in the AC line to the controller. This type of
transformer provides isolation from your power distribution system to reduce the electrical
noise that enters the controller, and is often used as a step-down transformer to reduce line
voltage. Any transformer that is used with the controller must have a sufficient power rating
for its load. The power rating is expressed in volt-amperes (VA).

Power Supply Inrush

During power-up, the Micro800 controller power supply allows a brief inrush current to charge
internal capacitors. Many power lines and control transformers can supply inrush current for a
brief time. If the power source cannot supply this inrush current, the source voltage may sag

momentarily.

The only effect of limited inrush current and voltage sag on the Micro800 controller is that the
power supply capacitors charge slower. However, the effect of a voltage sag on other
equipment should be considered. For example, a deep voltage sag may reset a computer that
is connected to the same power source.

The following considerations determine whether the power source must be required to supply
high inrush current:

«  The power-up sequence of devices in a system.
»  The amount of the power source voltage sag if the inrush current cannot be supplied.
« The effect of voltage sag on other equipment in the system.

If the entire system is powered-up simultaneously, a brief sag in the power source voltage
typically does not affect any equipment.
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Prevent Excessive Heat

Master Control Relay

Loss of Power Source

The optional Micro800 controller AC power supply is designed to withstand brief power losses
without affecting the operation of the system. The time the system is operational during
power loss is called the program scan hold-up time after loss of power. The duration of the
power supply hold-up time depends on the power consumption of the controller system, but is
typically between 10 milliseconds and 3 seconds.

Input States on Power Down

The power supply hold-up time as described earlier is longer than the turn-on and turn-off
times of the inputs. Because of this behavior, the controller may record the input state change
from “On" to “0ff” that occurs when power is removed before the power supply shuts down the
system. It is important to understand this concept. You should write your program to account
for this effect.

Other Types of Line Conditions

Occasionally, the power source to the system can be temporarily interrupted. It is also possible
that the voltage level may drop substantially below the normal line voltage range for some
time. Both of these conditions are considered to be a loss of power for the system.

For most applications, normal convective cooling keeps the controller within the specified
operating range. Verify that the specified temperature range is maintained. Proper spacing of
components within an enclosure is sufficient for heat dissipation.

In some applications, other equipment inside or outside the enclosure produces a substantial
amount of heat. To help with air circulation and to reduce "hot spots” near the controller, place
blower fans inside the enclosure.

Additional cooling provisions might be necessary when high ambient temperatures are
encountered.

Do not bring in unfiltered outside air. Place the controller in an enclosure to

Q protect it from a corrosive atmosphere. Harmful contaminants or dirt can cause
improper operation or damage to components. In extreme cases, you must use air
conditioning to protect against heat build-up within the enclosure.

A hard-wired master control relay (MCR) provides a reliable means for emergency machine
shutdown. Since the master control relay allows the placement of several emergency stop
switches in different locations, its installation is important from a safety standpoint.
Overtravel limit switches or mushroom-head push buttons are wired in series so that when
any of them opens, the master control relay is de-energized. This removes power to input and
output device circuits. See Figure 15 on page 37 and Figure 16 on page 38.

WARNING: Never alter these circuits to defeat their function since serious injury
and/or machine damage can result.

If you use an external DC power supply, interrupt the DC output side rather than
Q the AC line side of the supply to avoid the additional delay of the power supply
turn-off.

The AC line of the DC output power supply should be fused.

Connect a set of master control relays in series with the DC power supplying the
input and output circuits.
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Place the main power disconnect switch where the switch is quickly and easily accessible to
operators and maintenance personnel. If you mount a disconnect switch inside the controller
enclosure, place the switch operating handle on the outside of the enclosure, so that you can
disconnect the power without opening the enclosure.

Whenever any of the emergency stop switches are opened, power to input and output devices
should be removed.

When you use the master control relay to remove power from the external I/0 circuits, power
continues to be provided to the controller's power supply so that diagnostic indicators on the
controller can still be observed.

The master control relay is not a substitute for a disconnect to the controller. It is intended for
any situation where the operator must quickly de-energize 1/0 devices only. When you inspect
or install terminal connections, replace output fuses, or work on equipment within the
enclosure, use the disconnect to shut off power to the rest of the system.

Do not control the master control relay with the controller. Provide the operator
Q with the safety of a direct connection between an emergency stop switch and the
master control relay.

Using Emergency Stop Switches

When using emergency stop switches, adhere to the following points:

» Do not program emergency stop switches in the controller program. Any emergency
stop switch should turn off all machine power by turning off the master control relay.

«  Observe all applicable local codes concerning the placement and labeling of emergency
stop switches.

« Install emergency stop switches and the master control relay in your system. Verify that
relay contacts have a sufficient rating for your application. Emergency stop switches
must be easy to reach.

« In Figure 15 and Figure 16, input and output circuits are shown with MCR protection.
However, in most applications, only output circuits require MCR protection.

Figure 15 and Figure 16 show the Master Control Relay that is wired in a grounded system.

In most applications, input circuits do not require MCR protection; however, if you
Q must remove power from all field devices, you must include MCR contacts in series
with input power wiring.
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Figure 15 - Schematic with IEC Symbols

L L2
230V AC
«— —>
Disconnect
Fuse MCR
o i 230V AC
T T 1/0 circuits
Isolation r Epe_rati_on_of either of these contacts removes | o
transformer | power from tr.ue external I/0 circuits and stops : Master Control Relay (MCR)
1 | JBVACo [y | machine motion. | Catalog Number 700-PK400AT
230V AC I
| Emergency stop : Start Suppressor
Fuse Q—l | push button Overtravel limit | Stop o Catalog Number 700-N24
= : m switch : ‘T‘ /:‘/
@ ! MCR
! |
| \l\l\ V\'\ |
S
HCR Suppr.
[
MCR
[ L 1 T15V AC or 230V AC
® ® I/0 circuits
DC power supply
Use IEC 950/EN 60950
= ¥ MCR
(Lo) (Hi) + 1 24V DC
/0 circuits

Line terminals: Connect to terminals of power supply.
Line terminals: Connect to 24V DC terminals of power supply.
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Figure 16 - Schematic with ANSI/CSA Symbols

L1 L2
230V AC
‘4— —
Disconnect
Fuse MCR
D:D | | 230V AC
I output
T T circuits
Isolation f Operation of either of these contacts removes : o
transformer ower from the external I/0 circuits and stops
: rﬁwchine motion P | Master Control Relay (MCR)
X1 | JOVACor | xo | : I Catalog Number 700-PK400AI
230V AC | Emergency stop : Suppressor
ush button Start N
Fuse .—l | p Overtravel limit | Stop Catalog Number 700-N24
— : switch | J_
T @ =0 : MCR
]
| Suppr.
MCR
®
MCR
® @ I I T15V AC or 230V AC
® PY 1 1/0 circuits
DC power supply. Use NEC
Class 2 for UL Listing
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(Lo) (HI) i ++

| i 24V DC
1/0 circuits

Line terminals: Connect to terminals of power supply |

Line terminals: Connect to 24V DC terminals of power supply.
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Controller Mounting
Dimensions

Install Your Controller

This chapter guides you on how to install the controller.

Mounting Dimensions

Mounting dimensions exclude mounting feet or DIN rail latches.

Micro830 10-point and 16-point Controllers
2080-LC30-100WB, 2080-LC30-100VB, 2080-LC30-16AWB, 2080-LC30-16QWB, 2080-LC30-16QVB

100 (3.94) . 80(3.15)

G y

90(3.54)

o =

Measurements in mm (in.)

Micro830 24-point Controllers
2080-LC30-240W8B, 2080-LC30-240VB, 2080-LC30-240BB

150 (5.91) - 80(315)

Measurements in mm (in.)
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Micro830 48-point Controllers
2080-LC30-48AWB, 2080-LC30-48QWB, 2080-LC30-48QVB, 2080-LC30-480BB

< 80(3.15)

90(3.54)
—
(-

7Y

Measurements in mm (in.)

Micro850 24-point Controllers
2080-LC50-24AWB, 2080-LC50-240WB, 2080-LC50-24QVB, 2080-LC50-240BB,
2080-L50E-24AWB, 2080-L50E-240WB, 2080-L50E-240VB, 2080-L50E-240BB

Micro870 24-point Controllers

2080-LC70-24AWB, 2080-LC70-240WB, 2080-LC70-240WBK, 2080-LC70-240BB, 2080-LC70-240BBK,
2080-L70E-24AWB, 2080-L70E-240WB, 2080-L70E-240WBK, 2080-L70E-24QWBN, 2080-L70E-24Q0WBNK,
2080-L70E-240BB, 2080-L70E-240BBK, 2080-L70E-240BBN

Measurements in mm (in.)

Micro850 48-point Controllers
2080-LC50-48AWB, 2080-LC50-48QWB, 2080-LC50-480WBK, 2080-LC50-480VB, 2080-LC50-480BB,
2080-L50E-48AWB, 2080-L50E-480WB, 2080-L50E-48QWBK, 2080-L50E-480QVB, 2080-L50E-480BB

' '
'

” 80(3.15) l".
' o T
q N\ !

Measurements in mm (in.)
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Maintain spacing from objects such as enclosure walls, wireways, and adjacent equipment.
Allow 50.8 mm (2 in.) of space on all sides for adequate ventilation. If optional accessories/
modules are attached to the controller, such as the power supply 2080-PS120-240VAC or
expansion |/0 modules, make sure that there is 50.8 mm (2 in.) of space on all sides after
attaching the optional parts.

DIN Rail Mounting

The module can be mounted using the following DIN rails: 35 x 7.5 x 1mm (EN 50 022 - 35 x 7.5).

For environments with greater vibration and shock concerns, use the panel
Q mounting method, instead of DIN rail mounting.

Before mounting the module on a DIN rail, use a screwdriver in the DIN rail latch and pry it
downwards until it is in the unlatched position.

1. Hook the top of the DIN rail mounting area of the controller onto the DIN rail, and then
press the bottom until the controller snaps onto the DIN rail.

2. Push the DIN rail latch back into the latched position.
Use DIN rail end anchors (Allen-Bradley® part number 1492-EAJ35 or 1492-EAHJ35) for
vibration or shock environments.

To remove your controller from the DIN rail, pry the DIN rail latch downwards until it is in the
unlatched position.

Panel Mounting

The preferred mounting method is to use four M4 (#8) screws per module. Hole spacing
tolerance: +0.4 mm (0.016 in.).

Follow these steps to install your controller using mounting screws.

1. Place the controller against the panel where you are mounting it. Make sure that the
controller is spaced properly.

2. Mark the drilling holes through the mounting screw holes and mounting feet, then
remove the controller.

3. Drill the holes at the markings, then replace the controller and mount it.
Leave the protective debris strip in place until you are finished wiring the controller and
any other devices.

IMPORTANT  For instructions on how to install your Micro800 system with expansion
/0, see the Micro800 Expansion 1/0 Modules User Manual,
publication 2080-UM0Q3.
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Panel Mounting Dimensions

Micro830 10-Point and 16-Point Controllers
2080-LC30-100WB, 2080-LC30-10QVB, 2080-LC30-16AWB, 2080-LC30-160WB, 2080-LC30-160VB

86 mm (3.39 in.) !

5

00000000000
5 6 = 0]

=
=]|©

0000000000

~

oo oo
oo 00000 a5
oo
oo
oo

oo

100 mm (3.94 in.)

Micro830 24-Point Controllers
2080-LC30-240WB, 2080-LC30-240VB, 2080-LC30-240BB

Micro850 24-point Controllers
2080-LC50-24AWB, 2080-LC50-240WB, 2080-LC50-240VB, 2080-LC50-240BB,
2080-L50E-24AWB, 2080-L50E-240WB, 2080-L50E-240VB, 2080-L50E-240BB

Micro870 24-point Controllers
2080-LC70-24AWB, 2080-LC70-240WB, 2080-LC70-24QWBK, 2080-LC70-240BB, 2080-LC70-240BBK,
2080-L70E-24AWB, 2080-L70E-240WB, 2080-L70E-240WBK, 2080-L70E-24QWBN, 2080-L70E-240WBNK,

2080-L70E-240BB, 2080-L70E-240BBK, 2080-L70E-240BBN
131 mm (5.76 in.) !

A

@@@@@@@@@@@@eeeee@ﬂ -
(mimTalnlalalalalslalaTalalalels!

—j = & = 0 = 0

ol

[=]
o

ooooo

100 mm (3.94 in.)

SN e e e e e e T
meeeeeeeeeeeeeeeemﬂ

SE T

Micro830 48-Point Controllers
2080-LC30-48AWB, 2080-LC30-430WB, 2080-LC30-480VB, 2080-LC30-480BB

Micro850 48-point Controllers
2080-LC50-48AWB, 2080-LC50-480WB, 2080-LC50-480WBK, 2080-LC50-480VB, 2080-LC50-480BB
2080-L50E-48AWB, 2080-L50E-48QWB, 2080-L50E-480WBK, 2080-L50E-48QVB, 2080-L50E-480BB

108 mm (4.25 in.) ' 108 mm (4.25 in.) '

(o) 5

©066666666666666DOECECE6666666666666

(A

o
o

100 mm (3.94 in.)
00000
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System Assembly
Micro830, Micro850, and Micro870 24-point Controllers (Front)
27.8(1.09)
45(1.77) 145.2(5.72) 4l 4 (1.75)
14.4(0.57)
— ~=—72(0.28) 78(0.31) —» |=—
33.8(133) 131(5.16) \ _ L7803
o
EEEEEEEELELEELELELELELR
LN® =) =)
Inpust p p
o )| =)
110.8 90 = |floo : :
(4.36) (3.54) 8 =) =)
100 I h
(3.94) -
Quiput =)
DC DC26VNSA &)
oK &+ - - = — =)
6606066066066666 ]
i v - Y -
72(0.28) —» ‘4— >
(028) 131(5.16) | 36.6 (1.44)
—»  |=—72(0.28) 22.8(0.90) —=—»
Micro830/Micro850/Micro870 24-pt controller with Micro800 power supply  Expansion I/0 slots
(Applicable to Micro850 and Micro870 only)
Single-width (first slot)
Double-width (second slot)
Measurements in mm (in.) 2085-ECR (terminator)
Micro830, Micro850, and Micro870 24-point Controllers (Side)
oooo >« > @ S
o e e e e
80 = = == o o o o [= o 87
(3.15) =i= = (3.42)
—_—c ot
== =
[ o Y o 11
S= : Z . =
[s===)
M = i il il
Micro830/Micro850/Micro870 24-pt controller with Micro800 power supply  Expansion I/0 slots
(Applicable to Micro850 and Micro870 only)
Single-width (first slot)
Double-width (second slot)
Measurements in mm (in.) 2085-ECR (terminator)
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Micro830 and Micro850 48-point Controllers (Front)

27.8(1.09)
45(1.77) 230(9.05) 4 4 (1.75)
~— 72(028) 78(03) —>| =— 144(057)
33.8(1.33) 108 (4.25) 108 (4.25) 7.8(0.31)
|l
o
©666606060666660 ©6066606666066066
LN®
tnput -
o =)
10.8 90 o [|°° =
(4.36) (3.54) g =
100 g
(3.94) =
Output
DC DC24VABA
oK + + - - =
©666666666666666 066666666666686
Y ‘ ' A BTL]
72(0.28
(0.28) —= 216 (8.50) 36.6 (1.44)
«— 7.2(0.28) 22.8(0.90) —
Micro830/Micro850 48-pt controller with Micro800 power supply Expansion 1/0 slots
(Applicable to Micro850 only)
Single-width (first slot)
Double-width (second slot)
Measurements in mm (in.) 2085-ECR (terminator)
Micro830 and Micro850 48-point Controllers (Side)
=t F IF F IF Ielhe
— == ==
0ooo ¢  ©® —> ¢ S . - - N —
80 = = R N1 i - 87
[ B (3_42)
(3.5) == E @
—c =
== 5
== 1
_— e I l'
[s===1] E.
MM H [T MM [T
Micro830/Micro850 48-pt controller with Micro800 power supply Expansion 1/0 Slots
(Applicable to Micro850 only)
Single-width (first slot)
Double-width (second slot)
Measurements in mm (in.) 2085-ECR (terminator)
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Wiring Requirements and
Recommendation

Use Surge Suppressors

Wire Your Controller

This chapter provides information on the Micro830, Micro850, and Micro870 controller wiring
requirements.

WARNING: Before you install and wire any device, disconnect power to the
controller system.

wire. Observe all electrical codes dictating the maximum current allowable for
each wire size. Current above the maximum ratings may cause wiring to
overheat, which can cause damage.

United States Only: If the controller is installed within a potentially hazardous
environment, all wiring must comply with the requirements that are stated in the
National Electrical Code 501-10 (b).

«  Allow for at least 50 mm (2 in.) between 1/0 wiring ducts or terminal strips and the
controller.

 Route incoming power to the controller by a path separate from the device wiring.
Where paths must cross, their intersection should be perpendicular.

2 WARNING: Calculate the maximum possible current in each power and common

Do not run signal or communications wiring and power wiring in the same conduit.
Wires with different signal characteristics should be routed by separate paths.

«  Separate wiring by signal type. Bundle wiring with similar electrical characteristics
together.
«  Separate input wiring from output wiring.

» Label wiring to all devices in the system. Use tape, shrink-tubing, or other dependable
means for labeling purposes. In addition to labeling, use colored insulation to identify
wiring based on signal characteristics. For example, you may use blue for DC wiring and

red for AC wiring.
Table 9 - Wire Requirements
Wire Size
Controll Wire T Rati
ontroller ire Type Hin Hox ating
Micro830, Micro850, and | Solid 02mm? (24 AWG) |25 mm? (12AW6) | Rated @ 90 °C (194 °F)
Micro870 controllers Stranded 0.2mmZ (24 AWG)  |2.5 mmZ (12 AWG) insulation max

Because of the potentially high current surges that occur when switching inductive load
devices, such as motor starters and solenoids, the use of some type of surge suppression to
protect and extend the operating life of the controllers output contacts is required. Switching
inductive loads without surge suppression can significantly reduce the life expectancy of relay
contacts. By adding a suppression device directly across the coil of an inductive device, you
prolong the life of the output or relay contacts. You also reduce the effects of voltage
transients and electrical noise from radiating into adjacent systems.
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Output device

Varistor

Figure 17 shows an output with a suppression device. We recommend that you locate the
suppression device as close as possible to the load device.

Figure 17 - Qutput with Suppression Device
+DCorL1

VAC/DC 4, Suppression device

Out0
Out1
Out 2 o @
Out3 Load
Out 4
Outb
Out6
Out7
COM DC COM or L2

AC or DC
outputs

If the outputs are DC, we recommend that you use an IN4004 diode for surge suppression, as
shown in Figure 18. For inductive DC load devices, a diode is suitable. A IN4004 diode is
acceptable for most applications. A surge suppressor can also be used. See Recommended
Surge Suppressars an page 47. These surge suppression circuits connect directly across the
load device.

Figure 18 - DC Outputs with Surge Suppression
+24V DC

VAC/DC 4,

Out0
QOut1
Out 2
Qut3
Outé S IN40O diode
0ut’5 @,

Out6
Qut7
CoM

Relay or solid-
state DC outputs

A surge suppressor
24V DC common ‘ can also be used.

Suitable surge suppression methods for inductive AC load devices include a varistor, an RC
network, or an Allen-Bradley® surge suppressor, which is shown in Figure 19. These
components must be appropriately rated to suppress the switching transient characteristic of
the particular inductive device. See Recommended Surge Suppressors on page 47 for
recommended suppressors.

Figure 19 - Surge Suppression for Inductive AC Load Devices

Output device Output device

Surge
suppressor

RC network
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Recommended Surge Suppressors

Use the Allen-Bradley surge suppressors shown in Table 10 with relays, contactors, and

starters.
Table 10 - Recommended Surge Suppressors
Device Coil Voltage Suppressor Catalog Number Type®
24...48V AC 100-KFSC50
110...280V AC 100-KFSC280 RC
380...480V AC 100-KFSC480
Bulletin 100/104K 700K 12..55V AC, 12...77V DC 100-KFSV55
56...136V AC, 78...180V DC 100-KFSV136 MOV
137...277V AC, 181...250 V DC 100-KFSvV277
12...250V DC 100-KFSD250 Diode
24...48V AC 100-Fsc48?
110...280V AC 100-Fsc2sg™ RC
380...480V AC 100-Fsc4go
Bulletin 100C (C09...C97) 2. VA 2. TV 100-F5veE"
56...136V AC, 78...180V DC 100-FSv136"
137..277V AC, 181...250V DC 100-Fsv277) o
278..575V AC 100-FSv575
12...250V DC 100-Fsp250™ Diode
Bulletin 509 Motor Starter Size 0...5 12.120VAC 598 K04 MOV
240...264V AC 599-KAO4
12..120V AC 199-FSMATS) RC
Bulletin 509 Motor Starter Size 6
12..120V AC 199-GSMATA) MOV
AC coil Not Required
Bulletin 700 R/RM Relay 2448V 0C 199-FSHA9
50...120V DC 199-FSMA10 MoV
130...250vV DC 199-FSMATI
6...150V AC/DC 700-N24 RC
24...48V AC/DC 199-FSMA9
Bulletin 700 Type N, P, PK, or PH Relay 50...120V AC/DC 199-FSMA10 MoV
130...250V AC/DC 199-FSMATI
6...500V DC 199-FSMZ-1 Diode
Miscellaneous electromagnetic devices limited to 6..150V AC/DC 700-N24 RC

35 sealed VA

(1) Do not use RC Type with Triac outputs. Varistor is not recommended for use on the relay outputs.

(2) Catalog numbers for screwless terminals include the string 'CR’ after 100-.
For example: Catalog number 100-FSC48 becomes 100-CRFSC48; Catalog number 100-FSV55 becomes 100-CRFSV55; and so on.

(3) For use on the interposing relay.
(4) For use on the contactor or starter.

Grounding the Controller

This product is intended to be mounted to a well grounded mounting surface such as a metal
panel. See the Industrial Automation Wiring and Grounding Guidelines, publication 1770-4.1, for

additional information.

must be referenced to controller ground, or be floating (not referenced to a

2 WARNING: All devices connected to the RS-232/RS-485 communication port

potential other than ground). Failure to follow this procedure may result in
property damage or personal injury.
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Chapter &4 Wire Your Controller

Wiring Diagrams The following illustrations show the wiring diagrams for the Micro800 controllers. Controllers
with DC inputs can be wired as either sinking or sourcing inputs. Sinking and sourcing does
not apply to AC inputs.

High-speed inputs and outputs are indicated by O
2080-LC30-100WB

Input terminal block

HOOOOOHDODH®

Output terminal block

I 1T T 1T Ll 1
+DC24 CM0 CM1 Ccm2 CMm3 NC
-DC24 0-00 0-01 0-02 0-03 NC

2080-LC30-100VB

Input terminal block

0l00.000000C0

Output terminal block

I 1T Ll 1
+DC24 +CMO0 0-01 +CM1 0-03 NC
-DC24 0-00 -CMo 0-02 -CM1 NC

2080-LC30-16AWB, 2080-LC30-160WB

Input terminal block

0100000000000

Output terminal block

I 1T Ll 1T Ll 1
+DC24 CM0 CM1 CMm2 CM3 0-04
-DC24 0-00 0-01 0-02 0-03 0-05

O 2080-LC30-16AWB has no high-speed inputs.

2080-LC30-160VB

Input terminal block

610/0/001000000C

Output terminal block

I 1T Ll 1
+DC24 +CMO 0-01 +CM1 0-03 0-04
-DC24 0-00 -CMo 0-02 -CM1 0-05

48 Rockwell Automation Publication 2080-UM002P-EN-E - December 2023



Chapter 4 Wire Your Controller

2080-PS120-240VAC

L

N

@

+24VDC

2080-LC30-24QWB, 2080-LC50-24AWB, 2080-LC50-24QWB, 2080-L50E-24AWB, 2080-L50E-24QWB,
2080-LC70-24AWB, 2080-LC70-240WB, 2080-LC70-240WBK, 2080-L70E-24AWB, 2080-L70E-240WB,
2080-L70E-24QWBK, 2080-L70E-24QWBN, 2080-L70E-24QWBNK

Input terminal block

[ Al 1
COMo 1-01 1-03 1-05 1-07 1-08 1-10 1-12
1-00 1-02 1-04 1-06 com1 1-09 -1 1-13

Output terminal block

@@@@@@@@@@

+IJC24

OO

-DC24

2080-LC30-24QWB, 2080-LC50-240WB, 2080-L50E-240WB, 2080-LC70-24QWB,
2080-LC70-240WBK, 2080-L70E-24QWB, 2080-L70E-240WBK, 2080-L70E-24QWBN,
2080-L70E-240WBNK,

DC Input Configuration

Sourcing:-DC b
Sinking: +DC b

Sourcing:+DC a
Sinking: -DC a

Sourcing:-DC a
Sinking: +DC a

Sourcing:+DC b
Sinking: -DC b

L2

'a@@@a@a

com1 1-09 -1 1-13

DHoAoAo oA,
QOO

QOO0

-24VDC
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|
+DCc L1b L1c
+DCc
DCe L2b 12¢
IMPORTANT - Do not connect -DC24 (Output terminal 2) to Earth/Chassis Ground.

» In Micro870 systems that use more than four Micro800 Expansion 1/0
modules, we recommend using a 1606-XLP60EQ power supply instead of
a 2080-PS120-240VAC power supply. Make sure to wire both the
Micro870 controller and the 2085-EP24VDC expansion power supply to
the same 1606-XLP60EQ power supply.
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2080-LC50-24AWB, 2080-L50E-24AWB, 2080-LC70-24AWB, 2080-L70E-24AWB,

DC Input Configuration
[2a Lta L2b L1b
L1 L2
2080-PS120-240VAC O o ) ) o %O o
| 1060660 666606

I
como 1-01 1-03 1-05 1-07

0/00/0,0,0,0 000000000

1-00 1-02 1-04 1-06 com 1-09 -1 1-13

N

D

+24\VDC

0-02 ‘ 0-0 CM3 0- 07 0- 09

+DCc L1b % Llc
+DCc

DCc L2b L2¢

-24VDC

O OO0

v |30006000dedebete

-DCc

IMPORTANT Do not connect -DC24 (Output terminal 2) to Earth/Chassis Ground.

2080-LC30-240VB, 2080-LC30-240BB, 2080-LC50-240VB, 2080-LC50-240BB, 2080-L50E-240VB,
2080-L50E-240BB, 2080-LC70-240BB, 2080-LC70-240BBK, 2080-L70E-240BB, 2080-L70E-240BBK,
2080-L70E-240BBN

Input terminal block

[ Al 1
COMo 1-01 1-03 1-05 1-07 1-08 I-10 I-12
1-00 1-02 1-04 1-06 com1 1-09 -1 1-13

Output terminal block

[ Al 1T 1
+DC24 +CMO 0-01 +CM1 0-03 0-05 0-07 0-09
-DC24 0-00 -CM0 0-02 0-04 0-06 0-08 -CM1

2080-LC30-2408B, 2080-LC50-240BB, 2080-L50E-240BB, 2080-LC70-240BB, 2080-LC70-240BBK,
2080-L70E-240BB, 2080-L70E-240BBK, 2080-L70E-240BBN,

DC Input Configuration
Sourcing:+DC a Sourcing-DCa  Sourcing:+DC b Sourcing:-DC b
Sinking: -DC a Sinking: +DCa  Sinking: -DC b Sinking: +DC b
L1 L2

2080-PS120-240VAC

R RIS

r t T T T
como 1-01 1-03 1-05 1-07 1-p8 I-1

L

N

@

+24VDC

O POOO

I 17 ] 1
@ +DC24 +CMO 0-01 +CM1 0-03 0-05 0-07 0-09
OOOOE®O® @@ @@ 00
-Dg24 0-00 -CMo ‘ 0-02 ‘ 0-04 0-06 ‘ 0-08 -CM1

-DCd -DCe

-24VDC
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2080-PS120-240VAC

L

N

D

+24VDC

-24VDC

IMPORTANT

« Do not connect -DC24 (Output terminal 2) to Earth/Chassis Ground.

« In Micro870 systems that use more than four Micro800 Expansion 1/0
modules, we recommend using a 1606-XLP6OEQ power supply instead of

a 2080-PS120-240VAC power supply. Make sure to wire both the

Micro870 controller and the 2085-EP24VDC expansion power supply to

the same 1606-XLPGOEQ power supply.

2080-LC30-240VB, 2080-LC50-240VB, 2080-L50E-240VB, DC Input Configuration

O OO0

L2

Sourcing:+DC a Sourcing-DCa  Sourcing:+DC b
Sinking: -DC a Sinking: +DCa  Sinking: -DC b

Sourcing:-DC b
Sinking: +DC b

HOHAH 1o

T T T T T
como 1-01 1-03 1-05 1-07

1-00 1-02 1-04 1-06 comt 1-09 -1

0/0/0/0/0/0/0/0/000CI0I0l0

1-13

-DC24

I 1T 1T 1
@ +DC24 +CMo 0-01 +CM1 0-03 0-05 0-07 0-09
OOOOOOOO®®®Mm®EW®
D-‘UD -CMo 0-02 0-04 0-06 0-08 -CM1
| | | | | |

@

+DCd -DCd +DCe -DCe
IMPORTANT Do not connect -DC24 (Output terminal 2) to Earth/Chassis Ground.
2080-LC30-48AWB, 2080-LC30-480WB, 2080-LC50-48AWB, 2080-LC50-480WB,
2080-LC50-480WBK, 2080-L50E-48AWB, 2080-L50E-480WB, 2080-L50E-48QWBK
Input terminal blocks
I Al 1T
comMo 1-01 1-03 1-05 1-06 1-08 1-10 com2
210,0/00/0/0NO0/0D0/C O
TERMINAL BLOCK 1
1T 1
1-13 1-15 1-17 1-19 1-20 1-22 1-24 1-26
OROXOOOOOOOBEOWE®
TERMINAL BLOCK 3
Output terminal blocks
I+D[524 " CMO " CM1 " CcM2 " CM3 " CcM4 " CM5 " CM6 I
OROYEOEOOOOOWHBH®®
TERMINAL BLOCK 2
! cm7 0-08 0-10 N Ccm8 0-13 0-15 M 0-16 0-18 !
DIOOIOIOIOIIOIOIOICIOIOIOI0
TERMINAL BLOCK &
Q 2080-LC30-48AWB has no high-speed inputs.
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Controller 1/0 Wiring

52

2080-LC30-480VB, 2080-LC30-480BB, 2080-LC50-48QVB, 2080-LC50-480BB, 2080-L50E-480VB,
2080-L50E-480BB

Input terminal blocks

I 1T 1T
como 1-01 1-03 1-05 1-06 1-08 1-10 com2
1-00 1-02 1-04 com1 1-07 1-09 -1 1-12

TERMINAL BLOCK 1
17 1
1113 I-15 1-17 I-19 1-20 1-22 -2 1-26
I-14 I-16 1-18 com3 121 1-23 1-25 1-27
TERMINAL BLOCK 3

Output terminal blocks

[ Ll Al 1
+DC24 +CMO 0-01 0-03 +CM1 0-05 0-07 0-09
-DC24 0-00 0-02 -CMo 0-04 0-06 0-08 -CM1

TERMINAL BLOCK 2
"o 0-11 0-13 0-15 " oms 0-17 0-19 ' one
0-10 0-12 0-14 -CM2 0-16 0-18 -CM3 Ne
TERMINAL BLOCK 4

This section contains some relevant information about minimizing electrical noise and also
includes some wiring examples.

Minimize Electrical Noise

Because of the variety of applications and environments where controllers are installed and
operating, it is impossible to achieve the removal of all environmental noise with input filters.
To help reduce the effects of environmental noise, install the Micro800 system in a properly
rated (for example, NEMA) enclosure. Make sure that the Micro800 system is properly
grounded.

A system may malfunction due to a change in the operating environment after a period of
time. We recommend that you periodically check the system operation, particularly when new
machinery or other noise sources are installed near the Micro800 system.

Analog Channel Wiring Guidelines

Consider the following when wiring your analog channels:

The analog common (COM) is not electrically isolated from the system, and is connected
to the power supply common.

Analog channels are not isolated from each other.
Use Belden cable #8761, or equivalent, shielded wire.

Under normal conditions, the drain wire (shield) should be connected to the metal
mounting panel (earth ground). Keep the shield connection to earth ground as short as
possible.

To achieve optimum accuracy for voltage type inputs, limit overall cable impedance by
keeping all analog cables as short as possible. Locate the
I/0 system as close to your voltage type sensors or actuators as possible.
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Minimize Electrical Noise on Analog Channels

Inputs on analog channels employ digital high-frequency filters that significantly reduce the
effects of electrical noise on input signals. However, because of the variety of applications
and environments where analog controllers are installed and operated, it is impossible to
achieve the removal of all environmental noise with input filters.

Several specific steps can be taken to help reduce the effects of environmental noise on
analog signals:

» Install the Micro800 system in a properly rated enclosure, for example, NEMA. Make sure
that the shield is properly grounded.

« Use Belden cable #8761 for wiring the analog channels, making sure that the drain wire
and foil shield are properly grounded.

+ Route the Belden cable separately from any AC wiring. Additional noise immunity can be
obtained by routing the cables in a grounded conduit.

Grounding Your Analog Cable

Use shielded communication cable (Belden #8761). The Belden cable has two signal wires
(black and clear), one drain wire, and a foil shield. The drain wire and foil shield must be
grounded at one end of the cable.

Foil shield
Black wire

Insulation
— Drain wire

Clear wire

IMPORTANT Do not ground the drain wire and foil shield at both ends of the cable.

Wiring Examples

Examples of sink/source, input/output wiring are shown as follows.

Figure 20 - Sink Output Wiring Example

User side

Yy +VDC Fuse

o G Loag

R (- D outT <>
: : ; -
Ly ' | -

24V supply

Logic side

N

I)"

EEEE R EEEY S

DC COM

Micro800 sink output
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Figure 21 - Sink Input Wiring Example

lmm_l
] L 24V DC
IDE ZESE —D
I/P
Fuse

Figure 22 - Source Output Wiring Example

+VDC Fuse \
Logic side : User side

out

< Load <)
24V supply
[

[

!
8"

L S
N
DC COM
Micro800 source output
Figure 23 - Source Input Wiring Example

_> - Zg Fuse

o

24V 0C

Embedded Serial Port The embedded serial port is a non-isolated RS-232/RS-485 serial port, which is targeted to be

Wiring used for short distances (<3 m [10 ft]) to devices such as HMIs.

See Embedded Serial Port Cables on page 22 for a list of cables that you can use with the
embedded serial port 8-pin Mini DIN connector.

For example, the 1761-CBL-PM02 cable is typically used to connect the embedded serial port to
PanelView™ 800 HMI using RS-232.
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Figure 24 - Embedded Serial Port

Table 11 - Pinout Explanations

Pin Definition RS-485 Example RS-232 Example
1 RS-485+ B(+) (not used)

2 GND GND GND

3 RS-232 RTS (not used) RTS

4 RS-232 RxD (not used) RxD

5 RS-232 DCD (not used) DCD

6 RS-232 CTS (not used) CTS

7 RS-232 TxD (not used) XD

8 RS-485- A-) (not used)

IMPORTANT - Do not connect the GND pin of the serial port to Earth/Chassis Ground.

The GND pin of the serial port is the DC common for the Serial Port
Communication signals and is not intended for Shield Ground.

« If the length of the serial cable is more than 3 meters (10 feet), use an
isolated serial port, catalog number 2080-SERIALISOL.
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Notes:
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Chapter 5

Overview

Supported Communication
Protocols

Communication Connections

This chapter describes how to communicate with your control system and configure
communication settings. The method that you use and cabling that is required to connect your
controller depends on what type of system you are employing. This chapter also describes how
the controller establishes communication with the appropriate network.

The Micro830, Micro850, and Micro870 controllers have the following embedded
communication channels:

« Anon-isolated RS-232/RS-485 combo port
+ Anon-isolated USB programming port

In addition, the Micro850 and Micro870 controllers have an RJ45 Ethernet port.

Micro830, Micro850, and Micro870 controllers support communication through the embedded
RS-232/RS-485 serial port and any installed serial port plug-in modules. In addition, Micro850
and Micro870 controllers support communication through the embedded Ethernet port, and
can be connected to a local area network for various devices providing 10 Mbps/100 Mbps
transfer rate.

Micro830, Micro850, and Micro870 controllers support the following communication protocols:
«  Modbus RTU Master and Slave
«  CIP Serial Client/Server (DF1)
«  CIP Symbolic Client/Server
« ASCII
. pnp3l)

Only Micro850 and Micro870 controllers support the following communication protocols:
«  EtherNet/IP Client/Server
»  Modbus TCP Client/Server
+  DHCP Client
»  Sockets Client/Server TCP/UDP

Table 12 - Connection Limits for Micro830/Micro850/Micro870 Controllers

Description Micro830 ﬂ:ﬁ:ﬂg?g/
CIP Connections
Total number of client plus server connections for all ports 16 24
Maximum number of client connections for all ports 15 16
Maximum number of server connections for all ports 16 24
. . Client 16

Maximum number of EtherNet/IP connections -

Server 23
Maximum number of USB connections Client — _

Server 15 23

(1)  DNP3 is only supported on 2080-L70E-240xBN controllers.
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Table 12 - Connection Limits for Micro830/Micro850/Micro870 Controllers (Continued)

- . Micro850/
Description Micro830 Micro870
Client 15 16
Maxi ber of Serial ti
aximum number of Serial connections Sorver 5 7
TCP Connections
Total number of client plus server connections 64
. Client 16
Maximum number for EtherNet/IP
Server 16
. Client 16
Maximum number for Modbus TCP
Server 16
Maximum number for User Programmable Sockets 8
User Programmable Sockets
Total number of User Programmable Sockets _ 8
(any combination of UDP plus TCP Client/Server)

IMPORTANT If all client/server connections are fully loaded, performance may be
affected, such as data loss and intermittent delays during
communication.

Here are some configuration examples, which are based on the limits that are described in the
table above:

1. The maximum number of drives that can be controlled over EtherNet/IP is 16. This is
due to the maximum limit of TCP Client connections being 16, and the maximum limit of
EtherNet/IP Client connections being 16.

2. If you have 10 devices that are controlled over EtherNet/IP, the maximum number of
devices that can be controlled over serial is six. This is due to the maximum limit of
Client connections being 16.

3. The total number of UDP sockets plus TCP Client/Server sockets has a maximum limit
of eight.

Modbus RTU

Modbus is a half-duplex, master-slave communications protocol. The Modbus network master
reads and writes bits and registers. Modbus protocol allows one master to communicate with a
maximum of 247 slave devices. Micro800 controllers support Modbus RTU Master and Modbus
RTU Slave protocol. For more information on configuring your Micro800 controller for Modbus
protocol, see the Connected Components Workbench Online Help. For more information about
the Modbus protocol, see Modbus Protocol Specifications available from www.modbus.org.

For information on Modbus mapping, see Modbus Mapping for Micro800 Controllers on

page 261.
To configure the serial port as Modbus RTU, see Configure Modbus RTU on page 66.

Q Use the MSG_MODBUS instruction to send Modbus messages over the serial port.

CIP Serial Client/Server - DF1

CIP Serial Client/Server allows CIP protocol to be used over a serial port. It is typically used
with modems. The advantage over non-CIP serial protocols is that since the protocol is CIP,
program downloads are supported including CIP pass-through from the serial port to Ethernet.
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ASCII

ASCII provides connection to other ASCII devices, such as barcode readers, weigh scales, serial
printers, and other intelligent devices. You can use ASCII by configuring the embedded or any
plug-in serial RS-232/RS-485 port for the ASCII driver. See the Connected Components
Workbench Online Help for mare information.

To configure the serial port for ASCII, see Configure ASCII on page 67.

Modbus TCP Client/Server

The Modbus TCP Client/Server communication protocol uses the same Modbus mapping
features as Modbus RTU, but instead of the serial port, it is supported over Ethernet. Modbus
TCP Server takes on Modbus Slave features on Ethernet.

No protocol configuration is required other than configuring the Modbus mapping table. For
information on Modbus mapping, see Modbus Mapping for Micro800 Caontrollers on page 261.

Q Use MSG_MODBUS? instruction to send Modbus TCP messages over Ethernet port.

With Connected Components Workbench software version 12 or later, the Modbus TCP Server is
disabled by default. If you want to use Modbus TCP, you can enable it from the Ethernet
settings.

- Controller 4 | Controller - Ethernet
- General
. Memory
- Startup/Faults

- Serial Port
.. USB Port EtherNet/IP

[¥] Detect duplicate IP address

[¥] Inactivity Timeout 120 sec
- Interrupts

- Modbus Mapping Modbus TCP

- Real Time Clock

.. Embedded /O Server state: Enabled @ Disabled
- Data Log

.- Recipe

[=- Motion =

CIP Symbolic Client/Server

CIP Symbolic is supported by any CIP-compliant interface including Ethernet (EtherNet/IP) and
serial port (CIP Serial). This protocol allows HMIs to connect easily to the Micro830, Micro850,
and Micro870 controllers.

Micro850 and Micro870 controllers support up to 16 simultaneous EtherNet/IP client
connections and 23 simultaneous EtherNet/IP Server connections.

CIP Serial, supported on Micro830, Micro850, and Micro870 controllers, uses the DF1 Full-duplex
protocol, which provides point-to-point connection between two devices.

DF1 Half-duplex Master, DF1 Half-duplex Slave, and DF1 Radio Modem are supported in Micro850
(2080-L50E) and Micro870 (2080-L70E) controllers. These protocols provide connection to
multiple devices over RS-485 or radio modems.

The Micro800 controllers support the protocol through RS-232 connection to external devices,
such as computers running RSLinx® Classic software, PanelView™ Component terminals
(firmware revisions 1.70 and above), PanelView 800 terminals, or other controllers that support
CIP Serial over DF1 Full-Duplex, such as ControlLogix® and CompactLogix™ controllers that
have embedded serial ports. Bulletins 2080-L50E and 2080-L70E also support the DF1 Half-
duplex and Radio Modem protocols.
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EtherNet/IP, supported on the Micro850 and Micro870 controller, uses the standard Ethernet
TCP/IP protocal.

The Micro850 and Micro870 controller supports up to 23 simultaneous EtherNet/IP Server
connections.

To configure CIP Serial, see Configure CIP Serial Driver on page 63.

To configure for EtherNet/IP, see Configure Ethernet Settings on page 68.
For more information on the DF1 protocol, see Connect to Networks using DF1 on page 335.

CIP Symbolic Addressing

You can access any global variables through CIP Symbolic addressing except for system and
reserved variables.

One- or two-dimension arrays for simple data types are supported (for example, ARRAY OF
INT[1...10, 1..10]) are supported but arrays of arrays (for example, ARRAY OF ARRAY) are not
supported. Arrays of strings are also supported.

Table 13 - Supported Data Types in CIP Symbolic

Data Type” Description

BOOL Logical Boolean with values TRUE(T) and FALSE(0)
(Uses up 8 bits of memory)

SINT Signed 8-bit integer value

INT Signed 16-bit integer value

DINT Signed 32-bit integer value

LINT2 Signed 64-bit integer value

USINT Unsigned 8-bit integer value

UINT Unsigned 16-bit integer value

UDINT Unsigned 32-bit integer value

ULINT®2) Unsigned 64-bit integer value

REAL 32-hit floating point value

LREAL® B4-bit floating point value

STRING character string (1 byte per character)

DATE®) Unsigned 32-bit integer value

TIMER) Unsigned 32-bit integer value

(1) Logix MSG instruction can read/write SINT, INT, DINT, LINT, and REAL data types using “CIP Data Table Read" and “CIP Data
Table Write” message types.
BOOL, USINT, UINT, UDINT, ULINT, LREAL, STRING, SHORT_STRING, DATE, and TIME data types are not accessible with the Logix
MSG instruction.

(2) Not supported in PanelView Component or PanelView 800 terminals.

(3) Can be used by sending data to UDINT, mainly for use with PanelView Plus and PanelView 800 terminals.

CIP Client Messaging

CIP Generic and CIP Symbolic messages are supported on Micro800 controllers through the
Ethernet and serial ports. The MSG_CIPSYMBOLIC and MSG_CIPGENERIC function blocks enable
these client messaging features.

For more information and sample quick start project to help you use the CIP Client Messaging
feature, see Micro800 Programmable Controllers: Getting Started with CIP Client Messaging,
publication 2080-0S002.

Sockets Client/Server TCP/UDP

Sockets protocol is used for Ethernet communications to devices that do not support Modbus
TCP and EtherNet/IP. Sockets support client and server, and TCP and UDP. Typical applications
include communicating to printers, barcode readers, and PCs.
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CIP Communications The Micro830, Micro850, and Micro870 controllers support pass-thru on any communications

Pass-thru port that supports Common Industrial Protocol (CIP) for applications such as program
download. It does not support applications that require dedicated connections such as HMI.
Micro830, Micro850, and Micro870 controllers support a maximum of one hop. A hop is defined
to be an intermediate connection or communications link between two devices - in Micro800,
the hop is through EtherNet/IP or CIP Serial or CIP USB.

Examples of Supported Architectures

USB to EtherNet/IP

USB EtherNet/IP

3 i
Micro850 Micro850
For program download controller 1 controller 2

You can download a program from the PC to controller] over USB. Also, the program
can be downloaded to controller2 and controller3 over USB to EtherNet/IP.

Micro850
controller 3

EtherNet/IP to CIP Serial

EtherNet/IP CIP Serial
Micro850 Micro850
For program download controller 1 controller 2
USB to DeviceNet
USB DeviceNet
Micro850 controller with ;
For program download 2080-DNET20 plug-in PowerFlex 525 drive with
scanner (Address 0) 25-COMM-D adapter

(Address 1)

CompactBlock LDX 1/0
(Address 2)

EtherNet/IP to DeviceNet

EtherNet/IP DeviceNet
Micro850 controller with B
For program download 2080-DNET20 plug-in PowerFlex 525 drive with
scanner (Address 0) 25-COMM-D adapter
(Address 1)

You can use Connected Components Workbench software to configure
the PowerFlex drives.

CompactBlock LDX 1/0
(Address 2)
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Use Modems with Micro800
Controllers

IMPORTANT  Micro800 controllers do not support multiple hops (for example, from
EtherNet/IP > CIP Serial > EtherNet/IP).

Serial modems can be used with the Micro830, Micro850, and Micro870 controllers.

Making a DF1 Point-to-point Connection

You can connect the Micro830, Micro850, and Micro870 programmable controller to your serial
modem using an Allen-Bradley null modem serial cable (1761-CBL-PM02) to the controller's
embedded serial port together with a 9-pin null modem adapter - a null modem with a null
modem adapter is equivalent to a modem cable. The recommended protocol for this
configuration is CIP Serial.

Construct Your Own Modem Cable

If you construct your own modem cable, the maximum cable length is 15.24 m (50 ft) with a
25-pin or 9-pin connector. Figure 25 shows the typical pinout for constructing a straight-
through cable.

Figure 25 - Straight-through Cable Pinout Guide

DTE Device DTE Device

(Micro830, Micro850, and Micro870 (Modem and so on.)

controllers channel 0)
8-pin 25-pin  9-pin
7 XD » XD | 2 3
4 RXD |« RXD | 3 2
2 GND |« » GND | 7 5
1 B(+) DCD | 8 1
8 Al-) DTR | 20 4
5 DCD DSR | 6 6
6 CTS |« CTS 5 8
3 RTS » RTS | 4 7
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Configure Serial Port You can configure the serial port driver as CIP Serial, Modbus RTU, ASCII, or Shutdown through
the Device Configuration tree in the Connected Components Workbench software.

Configure CIP Serial Driver

1. Open your Connected Components Workbench project. On the device configuration tree,
go to the Controller properties. Click Serial Port.

(=) Contraller
General
Mernory
Serial Pork
LISE Part
[=- Ethernet
Inkernet Protocol
Port Settings
Port Diagnostics
Dake and Time
Interrupts
StartupfFaults
Modbus Mapping
Embedded Ijo
(=) Plug-In Modules
< Emnply =
< Emnply =
< Emnply =
[=)- Expansion Modules
< Emnply =
< Emnply =
< Emnply =
< Emnply =

2. Select CIP Serial from the Driver field.

Controller - Serial Port

Common Settings

Driver: CIP Serial >
Baud Rate: 38400 o
Parity: MNone o3
Station Address: e

Protocol Control

DF1 Mode: Full Duplex v
Media: RS232 bl
Control Line: No Handshake *
Error Detection: CRC .
Embedded Responses: After One Received ~

[+/] Duplicate Packet Detection

ACK Timeout: 50| =20 ms ENQ Retries:

w

MNAK Retries: 3

3. Specify a Baud Rate. Select a communication rate that all devices in your system
support. Configure all devices in the system for the same communication rate. Default
Baud Rate is set at 38,400 bps.

In most cases, parity and station address are left at the default settings.

h. Select Advanced Settings and set Advanced parameters.
See Table 14 for a description of the CIP Serial parameters.
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Table 14 - CIP Serial Driver Parameters

Parameter Options Default
Toggles between the communication rate of 1200, 2400, 4800,
Baud Rate 9600, 19200, and 38400. 38400
Specifies the parity setting for the serial port. Parity provides
Parity additional message-packet error detection. Select Even, 0dd, or |None
None.
. Enter a value from 0...254.
Station (Node) Address | ¢verq for DFY Full-duplex. 1
& Defines the DF1 mode - Full-duplex, Half-duplex master, Configured as Full-
DF Mode Half-duplex slave, Radio Modem'®. duplex by default.
« Full-duplex: No Handshake, Full-duplex (RTS always ON).
« Half-duplex slave: No Handshake, Half-duplex without
continuous carrier (RTS/CTS). Configured as No
Control Line « Half-duplex master: No Handshake, Half-duplex without Handshake by
continuous carrier (RTS/CTS), Full-duplex (RTS always ON). default.
« Radio Modem: No Handshake, Half-duplex without continuous
carrier (RTS/CTS), Half-duplex with DCD Handshake.
Detects and eliminates duplicate responses to a message.
Duplicate Packet Duplicate packets may be sent under noisy communication Enabled
Detection conditions when the sender’s retries are not set to 0. Toggles
between Enabled and Disabled.
Error Detection Toggles between CRC and BCC. CRC

Embedded Responses

To use embedded responses, choose Enabled Unconditionally. If
you want the controller to use embedded responses only when it
detects embedded responses from another device, choose After
One Received.

If you are communicating with another Allen-Bradley device,
choose Enabled Unconditionally. Embedded responses increase
network traffic efficiency.

After One Received

NAK Retries

The number of times the controller resends a message packet
because the controller received a NAK response to the previous
message packet transmission.

o~

ENO Retries

The number of enquiries (ENQs) that you want the controller to
send after an ACK timeout occurs.

(2]

Transmit Retries

Specifies the number of times a message is retried after the
first attempt before being declared undeliverable. Enter a value
from 0...127.

(<)

ACK Timeout (x20 ms)

Specifies the amount of time after a packet is transmitted that
an ACK is expected.

EOT Suppression

Enabled, Disabled

When EOT Suppression is enabled, the slave does not respond
when polled if no message is queued. This saves modem
transmission power and time when there is no message to
transmit.

Disabled

Poll Timeout (x20 ms)

0...65,535 (can be set in 20 ms increments)

Poll Timeout only applies when a slave device initiates an MSG
instruction. It is the amount of time that the slave device waits
for a poll from the master device. If the slave device does not
receive a poll within the Poll Timeout, an MSG instruction error is
generated, and the ladder program must requeue the MSG
instruction. If you are using an MSG instruction, it is
recommended not to use a Poll Timeout value of zero. Poll
Timeout is disabled when set to zero.

3000

RTS Off Delay (x20 ms)

0...65,535 (can be set in 20 ms increments)

Specifies the delay time between when the last serial character
is sent to the modem and when RTS is deactivated. Gives the
modem extra time to transmit the last character of a packet.

o

RTS Send Delay (x20 ms)

0...65,535 (can be set in 20 ms increments)

Specifies the time delay between setting RTS until checking for
the CTS response. For use with modems that are not ready to
respond with CTS immediately upon receipt of RTS.

o

Message Retries

0...255

Specifies the number of times a slave device attempts to resend
amessage packet when it does not receive an ACK from the
master device. For use in noisy environments where message
packets may become corrupted in transmission.

o~
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Table 14 - CIP Serial Driver Parameters (Continued)

Parameter Options Default
ﬁiréohrity Polling Range - Select the last slave station address to priority poll. 0
Priority Polling Range - | Select the first slave station address to priority poll. A value of 955
Low 255 disables priority polling.

”%Tal Polling Range - Select the last slave station address to normal poll. 0
Normal Polling Range -  [Select the first slave station address to normal poll. A value of 955

Low

255 disables normal polling.

Normal Poll Group Size

Enter the quantity of active stations in the normal poll range that
you want polled during a scan through the normal poll range
before returning to the priority poll range. If no stations are
configured in the Priority Polling Range, leave this parameter at

o

Reply Message Wait
Timeout

Defines the amount of time, in 20 ms increments, which the
master station waits after receiving an ACK (to a master-
initiated message) before polling the slave station for a reply.
Choose a time that is, at minimum, equal to the longest time that
a slave station requires to format a reply packet. This would
typically be the maximum scan time of the slave station.

ol

Polling Mode

If you want to:

« Receive only one message from a slave station per its turn,
choose STANDARD (SINGLE MESSAGE TRANSFER PER NODE
SCAN). Choose this method only if it is critical to keep the poll
list scan time to a minimum.

Receive as many messages from a slave station as it has,
choos)e STANDARD (MULTIPLE MESSAGE TRANSFER PER NODE
SCAN).

« Accept unsolicited messages from slave stations, choose
MESSAGE BASED (ALLOW SLAVES TO INITIATE MESSAGES)
Slave station-initiated messages are acknowledged and
processed after all master station-initiated (solicited)
messages.

Slave stations can only send messages when they are polled.
If the message-based master station never sends a slave
station a message, the master station never sends the slave
station a poll. Therefore, to obtain a slave station-initiated
message reqularly from a slave station, choose to use
standard communication mode instead.

Ignore unsolicited messages from slave stations, choose
MESSAGE BASED (DO NOT ALLOW SLAVES TO INITIATE
MESSAGES)

Slave station-initiated messages are acknowledged and
discarded. The master station acknowledges the slave
station-initiated message so that the slave station removes
the message from its transmit queue, which allows the next
packet that is slated for transmission into the transmit queue.

MESSAGE BASED
(ALLOW SLABES TO
INITIATE MESSAGES)

(1) For more information on DF1 protocol, see Connect to Networks using DF1 on page 335
(2) Half-duplex and Radio Modem DF1 modes are only supported on Micro850 (2080-L50E) and Micro870 (2080-L70E) controllers.
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Configure Modbus RTU

1. Openyour Connected Components Workbench project. On the device configuration tree,
go to the Controller properties. Select Serial Port.

(=) Contraller
General
Memory
Serial Pork
UISE Part
[=- Ethernet
Inkernet Prokocol
Port Settings
Port Diagnostics
Date and Time
Inkerrupts
StartupfFaults
Modbus Mapping
Embedded Ij
=) Flug-In Modules
< Emply >
< Emply >
< Emply >
=) Expansion Modules
< Emply >
< Emply >
< Emply >
< Emply >

2. Select Modbus RTU on the Driver field.

Contraller - Serial Port

Driver:

Baud Rate: | 19200 |
Parity: | Mone w |
Modbus Role: |M0dbus RTU Master v |

Advanced Settings

Protocal Control

Media: |rsese v|  RTsPreDelay: D
Data Bits: RT3 Post-Delay: I:I

Skop Bits: [1 |
Response Timer: 200
Broadcast Pause: 200

Inter-Char Timeout:

I

3. Specify the following parameters:
- Baud Rate
- Parity
- Modbus Role
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Table 15 - Modbus RTU Parameters

Parameter Options Default
Baud Rate 1200, 2400, 4800, 9600, 19200, 38400 19200
Parity None, Odd, Even None
Modbus Role Master, Slave, Auto Master

4, You can configure additional parameters under Advanced Settings.
Table 16 - Modbus RTU Advanced Parameters

Parameter Options Default
Media RS-232, RS-232 RTS/CTS, RS-485 RS-232
Data Bits Always 8 8

Stop Bits 12 1
Response Timer 0...999,999,999 milliseconds 200
Broadcast Pause 0...999,999,999 milliseconds 200
Inter-char Timeout 0...999,999,999 microseconds 0

RTS Pre-delay 0...999,999,999 microseconds 0

RTS Post-delay 0...999,999,999 microseconds 0
Configure ASCII

1. Openyour Connected Components Workbench project. On the device configuration tree,
go to Controller properties. SelectSerial Port.

2. Select ASCII on the Driver field.

Contraller - Serial Port

Driver: 45 CIT W
Baud Rate: 35400 v
Parity: Mone w

Advanced Settings

Protocal Control

Contral Line: Mo Handshake w Append Chars: | 0x00,0x04
Deletion Mode: Ignare v o—— 00D, 00
Data Bits: g b

Stop Bits: 1 w

RONJROFF: O

Echo Mode: O

3. Specify the following parameters:

- Baud Rate

- Parity
Table 17 - ASCII Parameters
Parameter Options Default
Baud Rate 1200, 2400, 4800, 9600, 19200, 38400 19200
Parity None, Odd, Even None

Rockwell Automation Publication 2080-UM002P-EN-E - December 2023 67



Chapter 5 Communication Connections

4, You can configure advanced parameters under Advanced Settings.
Table 18 - ASCII Advanced Parameters

Parameter Options Default
ControlLine Falr duplo wihautcontinuous caner. No Randshate No Handshake
Deletion Mode CRT, Ignore, Printer Ignore

Data Bits 78 8

Stop Bits 12 1

XON/XOFF Enabled or Disabled Disabled

Echo Mode Enabled or Disabled Disabled
Append Chars 0x0D,0x0A or user-specified value 0x0D,0x0A
Term Chars 0x0D,0x0A or user-specified value 0x0D,0x0A

Configure Ethernet Settings 1. 0pen your Connected Components Workbench project (for example, Micro850). On the
device configuration tree, go to Controller properties. Select Ethernet.

=) Controller

General

Memory

Serial Port

UISE Part

= Ethernet

Inkernet Prokocol
Port Settings
Port Diagnostics

2. Under Ethernet, select Internet Protocol.
Configure Internet Protocol (IP) settings. Specify whether to obtain the IP address
automatically using DHCP or manually configure IP address, subnet mask, and gateway
address.

Ethernet - Internet Protocal

Internet Protocol [IP] Settings
(%) Obtain IP address automatically using DHCP

() Configure IP address and settings

Detect duplicate IP address

Save Settings To Controller

Q The Ethernet port defaults to the following out-of-the box settings:

« DHCP (dynamic IP address)
« Address Duplicate Detection: On

IMPORTANT  When a DHCP server fails, the Micro800 controller allocates IP
addresses in the private range 169.254.0.1 to 169.254.255.254. The
Micro800 controller verifies that its address is unique on the
network using ARP. When the DHCP server is again able to
service requests, the Micro800 controller updates its address
automatically.

3. Select the checkbox Detect duplicate IP address to enable detection of duplicate
address.
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4, Under Ethernet, select Port Settings.

Ethernet - Port Settings
Part State: Set Port State:  (5) Enabled
MAC Address of Port: ) Disabled
Auto-Megotiate speed and duplexity

Connection Speed: Mbps

Connection Duplexity:

Save Settings To Contraller

Set Port State as Enabled or Disabled.

To set the connection speed and duplexity manually, clear the check box Auto-
Negotiate speed and duplexity. Then, set Speed (10 Mbps or 100 Mbps) and Duplexity
(Half or Full) values.

7. Select Save Settings to Controller if you would like to save the settings to your
controller.

8. On the device configuration tree, under Ethernet, select Port Diagnostics to monitor
Interface and Media counters. The counters are available and updated when the
controller is in Debug mode.

Validate IP Address

Modules must validate the incoming IP address configuration, whether it is obtained through
explicit configuration or through DHCP.

The following rules must be obeyed when configuring the IP address:

« The IP address for the module cannot be set to zero, a multicast address, a broadcast
address, or an address on the Class A loopback network (127.x.x.x).

« The IP address must not start with zero, and the IP address network ID must not be
Zero.

o The Network mask cannot be set to 255.255.255.255.

» The Gateway address must be on the same subnet as the IP address that is being
configured.

« The Name Server address cannot be set to zero, a multicast address, a broadcast
address, or an address on the Class A loopback network (127.x.x.x).

The valid range of static [Pv4 IP addresses exclude:
« Broadcast or zero IP (255.255.255.255 or 0.0.0.0)
« |P addresses that start with 0 or 127 (0.XXX.XXX.XXX Or 127.XXX.XXX.XXX)
« |P addresses that end with 0 or 255 (xxx.xxX.xxX.0 0r XXX.XXX.xxx.255)
« IP addresses in the range 169.254.xxx.xxx (169.254.0.0 to 169.254.255.255)
« IP addresses in the range 224.0.0.0 to 255.255.255.255

Ethernet Host Name

Micro800 controllers implement unique host names for each controller, to be used to identify
the controller on the network. The default host name consists of two parts: product type and
MAC address, which are separated by a hyphen. For example: 2080-LC50-xxxxxxxxxxxx, where
XXXXXXXXXXXX is the MAC address.

You can change the host name using the CIP Service Set Attribute Single when the controller is
in Program/Remote Program mode.
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Configure CIP Serial Driver 1. Open your Connected Components Workbench project. On the device configuration tree,

OPC Support Using
FactoryTalk Linx

70

go to the Controller properties. Click Serial Port.
Select CIP Serial from the Driver field.

3. Specify a Baud Rate. Select a communication rate that all devices in your system
support. Configure all devices in the system for the same communication rate. Default
Baud Rate is set @ 38,400 bps.

In most cases, parity and station address are left at default settings.
b. Select Advanced Settings and set Advanced parameters.

Support for Open Platform Communications (OPC) using CIP symbolic has been added from
firmware release 7.011 onwards. This can be used in place of Modbus addressing.

FactoryTalk® Linx software version 5.70 (CPR9 SR7) or later and FactoryTalk® Linx Gateway
software version 3.70 (CPR9 SR7) or later are required.
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Micro870 Controller Distributed Network
Protocol

This chapter describes how to configure the DNP3 communication settings.

The default communication protocol for the serial ports is DF1 Full-Duplex. To communicate
with Distributed Network Protocol (DNP3), the channel must be configured for DNP3 Slave.

The default communication protocol for the Ethernet channel in the controller is EtherNet/IP.
To communicate with the DNP3 over IP protocol, select DNP3 over IP Enable in the Ethernet
configuration page.

IMPORTANT The DNP3 protocol is only supported in the following Micro870
controllers.

» 2080-L70E-240BBN
+ 2080-L70E-240WBN, 2080-L70E-240WBNK

To program the controller, use Connected Components Workbench software version 20.01.00
or later.

In Connected Components Workbench software, apen the Micro870 controller project tree.

Controller Organizer
Project Name: Project3
Z= Controller Variables
4 BN Tasks
£% MainTask
4l Assets
5}1 Add-On Instructions
A 5 DataTypes

&, A a
Download Upload Diagnose Secure ¥

=-Controller
General

- Memory
Al
S T -- Startup/Faults
S Structures Serial Port
- USB Port

&9 Defined Words

--Ethernet
[ DNP3 Slave
--Interrupts
--Modbus Mapping
Real Time Clock
- Embedded I/O
--Data Log
Recipe

There are three configurations that are related to the DNP3 protocol in Connected Components
Workbench software:

« Serial port configuration
«  Ethernet port configuration
«  DNP3 Slave Application Layer configuration
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Serial Port Link Layer Configuration

Link Layer related configuration can be done in the Serial Port configuration page.

Controller - Serial Port

Driver: DNP3 Slave  ~ \_/
Baud Rate: 38400 &

Parity: None X

Node Address: i

Protocol Centrol

Enable Master Address Validation
[] Enable Self-Address

Master Node 0: 0 Master Node 1: 0 Master Node 2: |0
Master Node 3: 0 Master Node 4: 0

Media: R5485 %

Control Line: No Handshake ~

Confirmation Timeout: 20 ms

Stop Bits: A

[] Request LL Confirmation
[] send LL Confirmation
Message Retries: 0 Max Random Delay: |0 ms

Pre Transmit Delay: 0 ms

Ethernet Layer Configuration

To enable the DNP3 over IP protocol, select DNP3 over IP Enable in the Ethernet configuration

page.
Micro870 + X Behdelel
Micro870 R
Remote Run Program
Program
S ) a
Download Upload Diagnose Secure ~
=-Controller “  Controller - Ethernet
General POrt >tate: ‘W Enapled ‘U Uisapied
Memory [¥] Auto-Negotiate Speed and Duplex Mod
Startup/Faults uto-Negotiate Speed and Duplex Mode
Serial Port
USB Port Internet Protocol (IP) Settings
Ethernet g ”
®) Obtain IP address automatically using DHCP
Interrupts
Modbus Mapping () Configure IP address and settings
Real Time Clock
IP Address:
Embedded 1/0 ress
Data Log Subnet Mask:
Recipe
=-Motion Gateway Address:
< New Axis >
< New Axis > Detect duplicate IP address
[=-Plug-in Modules
< Empty =
< Empty > EtherNet/IP
< Empty » Inactivity Timeout 120 sec
[=-Expansion Modules
< Available > Modbus TCP
< Available > - ST
< Available » Server state: (U Enabled (® Disabled
< Available >
< Available > DNP3 Over IP
< %Nai!a.h!e » -
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Link Layer related configuration can also be done in the Ethernet configuration page.

Controller - Ethernet

DNPS3 Over IP
DNP3 over |P Enable
Slave Node Address: 1
Enable Master Address Validation
["] Enable Self-Address
Master Node 0: 0 Master Node 1. |0 Master Node 2. |0
Master Node 3: 0 Master Node 4: |0
_'E_H,a_g_\_e Access Cohtfg_i_fd_r Master IP Adi:irés_&
Master IP 0: 0 o .0 ., 0
Master P 1: 0 0.0 .0
Master IP 2: 0o.,0 .0 .0
Master [P 3: 0 o .0 ;0
Master IP 4: 0 0.0 .0
End Point Type: Listening ~

Local Port Number(UDP): 20000
Local Port Number(TCP). | 20000

Keep Alive Interval 10 sec

DNP3 Slave Application Layer Configuration

Application Layer related configuration can be done in the DNP3 Slave configuration page.

Micro870 + X [SeERgEhe
Micro870 Aun
mote Run Program
Program
A 1 a
Download Upload Diagnose Secure v
I Controller “  Controller - DNP3 Slave
General
Memory
Startup/Faults Application Layer
Serial Port [] Enable Confirmation
USB Port
Ethernet Max Response Size: 2048 byte
EEDNP3 Slave Confirmation Timeout: 10000 ms
DNP3 Mapping
-~ DNP3 Data Set Descriptor Select Timeout: 1 &
DNP3 Data Set Prototype [] Enable Time Synchronization
IRErTpts) ) Time Synchronization Interval: 4] min
Modbus Mapping
Real Time Clock Unsolicited Responses
Embedded I/O
Data Log Channel for Unsolicited Responses: | Ethernet Port v
fiedre ] Restore Events After Power Cycl
) Motion estore Events After Power Cycle
< New Axis » [] Send Initial Unsolicited Null Response on Restart
i < New Axis > Enable Unsolicited On Start Up
E)-Plug-in Modules
< Empty > Number of Retries: 0
< EMpIy}>. Unsolicited Responses for Class 1: Disabled Number of Events: |10
< Empty >
- Expansion Modules Unsolicited Responses for Class 2: | Disabled > Number of Events: |10
< Available > ~
2 Unsolicited Responses for Class 3: | Disabled Number of Events: |10
< Available > 1%

If multiple ports are configured for the DNP3 protocol, the serial and Ethernet ports share the
DNP3 Slave configuration. Any changes in the DNP3 Slave configuration page affect all ports.
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Serial Link Layer Configuration Parameters
Driver
Set this selection to DNP3 Slave to communicate with DNP3 protocol.
Node Address
This value is a node address of this DNP3 Slave.
The valid range is 0...65519. Default value is 1.
Baud
The selections can be 38400, 19200, 9600, 4800, 2400, and 1200. Default selection is 38400.
Parity
The selections can be NONE, EVEN, and 0DD. Default selection is NONE.
Stop Bits
The selections can be 1and 2. Default selection is 1.
Enable Master Address Validation
Valid selections are Enabled (Checked) and Disabled (Unchecked). Default value is Disabled
(Unchecked).
When the selection is Disabled (Unchecked), the controller accepts the requests from any
DNP3 Master.
When the selection is Enabled (Checked), the controller accepts the requests only from the
DNP3 Master, which is configured in the Master Node0...Master Node4. The maximum number
of Master Node Addresses for the Master Address Validation is 5.
Enable Self-Address
Valid selections are Enabled (Checked) and Disabled (Unchecked). Default value is Disabled
(Unchecked).
When this bit is Disabled (Unchecked), any packets that contain the destination address
65532(FFFCh) are ignored.
When this bit is Enabled (Checked), any packets that contain the destination address
65532(FFFCh) are accepted and processed.
Any responses back to the DNP3 Master includes the actual configured DNP3 address of the
Micro870 controller.
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Master Node0

This value is used to:

« Validate the Master node address when the Enable Master Address Validation is Enabled
(Checked).

« Vend Unsolicited Response when Unsolicited Response functionality is enabled. An
Unsolicited Response is sent out to the DNP3 Master having this address.

The valid range is 0...65519. Default value is 0.

Master Nodel, Master Node2, Master Node3, Master Node4

This value is used to check validation for Master node address when Enable Master Address
Validation is Enabled (Checked).

The valid range is 0...65519. Default value is 0.

Control Line

The selections can be No Handshake and Half-duplex without continuous carrier (CTS/RTS).
Default selection is No Handshake.

When the controller is connected to DNP3 Master using the RS-232 line directly, you must
select No Handshake. If you want to use the Modem line in a half-duplex network, you must
select Half-duplex without continuous carrier (CTS/RTS). If the controller is connected to an
RS-485 network, you must select No Handshake.

Request LL Confirmation

Valid selections are Enabled (Checked) and Disabled (Unchecked). Default value is Disabled
(Unchecked).

When the selection is Disabled (Unchecked), Primary Frames from the controller are sent out
with the function code FC_UNCONFIRMED_USER_DATA (4).

When the selection is Enabled (Checked), Primary Frames from the controller are sent out with
the function code FC_CONFIRMED_USER_DATA (3). In this case, the controller waits for the
confirmation and may retry the Frame if it did not receive the confirmation from DNP3 Master
within the time Confirmation Timeout (x1 ms).

Send LL Confirmation

Valid selections are Enabled (Checked) and Disabled (Unchecked). Default value is Disabled
(Unchecked).

When the selection is Disabled (Unchecked), the optional Secondary Frame is not sent out with
the function code FC_NACK (1) or FC_NOT_SUPPORTED (15).

When the selection is Enabled (Checked), the optional Secondary Frame is sent out with the
function code FC_NACK (1) or FC_NOT_SUPPORTED (15).

IMPORTANT  Micro870 (2080-L70E-240xBN) controllers support this function only
when the DNP3 Master sends confirmed user data. This function is not
supported when the DNP3 Master sends unconfirmed user data.
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Confirmation Timeout (x1ms)

When Request LL Confirmation is enabled, the controller waits to receive a confirmation frame
until this timeout has expired.

The valid range is 1...65535. Default value is 20.
Message Retries

When Confirmation Timeout (x1 ms) has expired and this parameter was nonzero value, the
controller tries to send retry packets.

The valid range is 0...255. Default value is 0.
Pre-transmit Delay (x1 ms)

The controller waits for the specified time before sending the packet.

The valid range is 0...65535. Default value is 0.

RTS Off Delay (x1 ms)

When the Control is set at Half-duplex Modem (CTS/RTS handshaking), this feature is enabled.
This specifies a time delay between the end of a transmission and dropping of the RTS signal.

The valid range is 0...65535. Default value is 0.
RTS Send Delay (x1 ms)

When the Control is set at Half-duplex Modem (CTS/RTS handshaking), this entry is enabled.
This specifies a time delay between the raising of the RTS and the initiation of a transmission.

The valid range is 0...6553b. Default value is 0.
Max Random Delay (x1 ms)

This parameter is used with Pre-transmit Delay (x1 ms) for Collision Avoidance on RS-485
network. For more information, see Collision Avoidance on page 113.

The valid range is 0...65535. Default value is 0.

Ethernet Layer Configuration Parameters

The DNP3 over IP subsystem in the controller supports Listening End Paint, TCP Dual End Paint,
and Datagram End Point types.

« Listening End Point type supports one TCP connection as a Server and UDP datagram.

« TCP Dual End Point type supports one TCP connection as a Server, and one TCP
connection as a Client and UDP datagram.

+ Datagram End Point type supports UDP datagram from DNP3 Masters. The default TCP
and UDP port numbers are 20000 and the port numbers are configurable.

The parameter End Point Type determines the type of end point. According to the parameter,
the controller works as different End Point types. See Table 19 on page 77 for each
configuration.
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Table 19 - End Point Type Parameter Selections

End Point Type | Connection Description
Any of the requests are accepted and the responses are transmitted
One TCP server through this connection.
L connection The unsolicited responses are transmitted through this connection
Listening when this connection is available.

Accepts only broadcast packets when the DNP3 destination node is

UDP datagram ane of OXFFFD, OxFFFE, and OXFFFF in the request.
Any of the requests are accepted and the responses are transmitted
through this connection.

Egﬁnliﬁigﬁrver The unsolicited responses are transmitted through this connection
when this connection is available.
This connection has a higher priority than the Client connection.
Any of the requests are accepted and the responses are transmitted

Dual through this connection.
One TCP client The unsolicited responses are transmitted through this connection
connection when this connection is available.

The controller does not request a TCP client connection to the DNP3
Master until an unsolicited response is generated.

Accepts only broadcast packets when the DNP3 destination node is
UDP datagram one of OXFFFD, OXFFFE, and OXFFFF in the request.

Any of the requests are accepted and the responses are transmitted
through this connection.

All responses can be transmitted to the different DNP3 Master port
according to the configuration of the parameters Remote UDP Port
Datagram Only UDP datagram only | Number and Master IP AddressO0. If this parameter is not set to 0, the
solicited responses are sent to the DNP3 Master port that is
configured. If this parameter is set to 0, the solicited responses are
sent to the DNP3 Master port that sent the request.

TCP connection is not available in this configuration.

The parameter DNP3 over IP Enable is configured in the Ethernet configuration page and other
parameters are configured in the DNP3 Slave configuration page. For more information, see
Channel Configuration for DNP3 Slave on page 7.

DNP3 aver IP Enable

The valid selections are Enabled (Checked) and Disabled (Unchecked). Default value is Disabled
(Unchecked).

When the selection is Disabled (Unchecked), DNP3 service aver Ethernet is disabled after the
configuration is downloaded to the controller.

When the selection is Enabled (Checked), DNP3 service over Ethernet is enabled after the
configuration is downloaded to the controller.

Enable Master Address Validation

The valid selections are Enabled (Checked) and Disabled (Unchecked). Default value is Disabled
(Unchecked).

When the selection is Disabled (Unchecked), the controller accepts the requests from any
DNP3 Master.

When the selection is Enabled (Checked), the controller accepts the requests only from the
DNP3 Master Node Address, which is configured in the parameters Master Node0 on page 75,
and Master Nodel, Master Node?2, Master Noded, Master NodeZ on page 75. The maximum
number of Master Node Addresses for the Master Address Validation is 5.

Rockwell Automation Publication 2080-UM002P-EN-E - December 2023 7



Chapter 6 Micro870 Controller Distributed Network Protocol
Enable Self-Address
The valid selections are Enabled (Checked) and Disabled (Unchecked). Default value is Disabled
(Unchecked).
When this bit is Disabled (Unchecked), any packets that contain the destination address 65532
(FFFCh) are ignored.
When this bit is Enabled (Checked), any packets that contain the destination address 65532
(FFFCh) are accepted and processed.
Any responses back to the DNP3 Master includes the actual configured DNP3 address of the
Micro870 controller.
Enable Access Control
The valid selections are Enabled (Checked) and Disabled (Unchecked). Default value is Disabled
(Unchecked).
When the selection is Disabled (Unchecked), the controller accepts the requests from any
DNP3 Master.
When the selection is Enabled (Checked), the controller accepts the requests only from the
DNP3 Master IP Address, which is configured in the parameters Master IP Address0 to Master
IP Address4. The maximum number of Master IP Addresses for the Access Control is 5.
End Point Type
The valid selections are Listening, Dual, and Datagram Only. Default is Listening End Point type.
Master NodeO
This value is used to:
« Validate Master node address when the Enable Master Address Validation is Enabled
(Checked).
« Send Unsolicited Response when Unsalicited Response functionality is enabled. An
Unsolicited Response is sent out to the DNP3 Master having this address.
The valid range is 0...65519. Default value is 0.
Master Nodel, Master Node2, Master Node3, Master Node4
This value is used for validation of the Master node address when the Enable Master Address
Validation is Enabled (Checked). This value is only shown and valid when the Enable Master
Address Validation is Enabled (Checked).
The valid range is 0...65519. Default value is 0.
Master IP Address(
This value is used to:
- Validate Master IP address when the Enable Access Control is Enabled (Checked).
» Send Unsolicited Response when Unsolicited Response functionality is enabled. An
Unsolicited Response is sent out to the DNP3 Master having this address.
The valid value is an IP address. Default value is 0.0.0.0.
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Master IP Address], Master IP Address2, Master IP Address3, Master IP Address4

This value is used for validation of the Master IP address when the Enable Access Control is
Enabled (Checked). This value is only shown and valid when the Enable Access Control is
Enabled (Checked).

The valid value is an IP address. Default value is 0.0.0.0.

Master TCP Port Number (Unsol)

This value is used to configure Master TCP Port Number for Unsolicited Response.

The valid range is 0...65535. Default value is 20000.

DNP3 Over IP
[+] DNP3 over IP Enable
Slave Node Address: 1
|s| Enable Master Address Validation

|| Enable Self-Address

Master Node O 0 Master Node 1: |0 Master Node 22 0
Master Node 3: 0 Master Node 4: |0
] Enable Access Control for Master IP Address
Master IP 0: 0 0 0 0
End Point Type: Dual )
Local Port Number(UDP): 20000
Local Port Number{TCP): 20000
Keep Alive Interval 10 sec

| Master TCP Port Number{Unsol): 20000 |

Master UDP Port Number for Initial Unsolicited

This value is used to configure Master UDP Port Number for Initial Unsolicited Response if the
parameter End Point Type is selected as Datagram Only.

The valid range is 0...6553b. Default value is 20000.

Master UDP Port Number

This value is used to configure Master UDP Port Number if the parameter End Point Type is
selected as Datagram Only.

The valid range is 0...65535. Default value is 20000.

DNP3 Over IP
[#] DNP3 over IP Enable
Slave Node Address: 1
[+] Enable Master Address Validation

|| Enable Self-Address

Master Node 0 0 Master Node 1: 0 Master Node 2. 0
Master Node 3: 0 Master Node 4: 0
Enable Access Control for Master IP Address
Master IP 0 0 0 0 0
End Point Type: Datagram Only ~
Local Port Number{UDP): 20000
Master UDP Port Number(Unsol) 20000

Master UDP Port Number({init Unsol): | 20000
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Keep Alive Interval (x Ts)

This parameter specifies a time interval for TCP Keep Alive mechanism.

If the timer times out, the controller transmits a keep-alive message. The keep-alive message
is a DNP Data Link Layer status request (FC_REQUEST_LINK_STATUS). If a response is not
received to the keep-alive message, the controller deems that the TCP connection is broken
and closes the TCP connection.

The valid range is 1...65535. Default value is 10.
Slave Node Address

This value is a node address of this DNP3 Slave.

The valid range is 0...65519. Default value is 1.

Local Port Number (UDP)

This value is used to configure the Local UDP Port Number, which is used for UDP socket
listening.

The valid range is 0...65535. Default value is 20000.

Local Port Number (TCP)

This value is used to configure the Local TCP Port Number, which is used for TCP socket
listening.

The valid range is 0...65535. Default value is 20000.

DNP3 Over IP
| DNP3 over IP Enable
Slave Node Address: 1
/| Enable Master Address Validation

| Enable Self-Address

Master Node 0: 0 Master Node 1: |0 Master Node 2: |0
Master Node 3: 0 Master Node 4: 0
Enable Access Control for Master |P Address
Master IP O: 0 .0 0 0
End Point Type: Listening

Local Port Number(UDP): | 20000

Local Port Number(TCP). |20000

Keep Alive Interval 10 sec

DNP3 Slave Application Layer Configuration Parameters

Channel for Unsolicited Response

Only channels that are already configured for DNP3 protocol appear in the Channel for
Unsolicited Response dropdown menu. All Unsolicited Responses are transmitted through this
selected channel.

Restore Events After Power Cycle

When the selection is Disabled (Unchecked), DNP3 events that are generated before a power
cycle are flushed after a power cycle. When the option is Enabled (Checked), all DNP3 events
are restored after a power cycle.
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Valid selections are Enabled (Checked) and Disabled (Unchecked). Default value is Disabled
(Unchecked).

Unsolicited Responses On Start Up

Valid selections are Enabled (Checked) and Disabled (Unchecked). Default value is Disabled
(Unchecked).

When the selection is Disabled (Unchecked), the controller does not send any enabled
Unsolicited Responses after a restart until it has received a FC_ENABLE_UNSOLICITED (20)
command from the DNP3 Master.

When the selection is Enabled (Checked), the controller sends any enabled Unsolicited
Responses after a restart to the DNP3 Master unconditionally.

Unsolicited Responses For ClassT

Valid selections are Enabled (Checked) and Disabled (Unchecked). Default value is Disabled
(Unchecked).

When the selection is Disabled (Unchecked), Unsolicited Response is disabled for Class 1
events. To prevent overflowing of the event buffer, the DNP3 Master should poll for Class 1
events.

When the selection is Enabled (Checked), Unsolicited Response is enabled for Class 1events.
Unsolicited Responses For Class2

Valid selections are Enabled (Checked) and Disabled (Unchecked). Default value is Disabled
(Unchecked).

When the selection is Disabled (Unchecked), Unsolicited Response is disabled for Class 2
events. To prevent overflowing of the event buffer, the DNP3 Master should poll for Class 2
events.

When the selection is Enabled (Checked), Unsolicited Response is enabled for Class 2 events.
Enable Unsalicited For Class3

Valid selections are Enabled (Checked) and Disabled (Unchecked). Default value is Disabled
(Unchecked).

When the selection is Disabled (Unchecked), Unsolicited Response is disabled for Class 3
events. To prevent overflowing of the event buffer, the DNP3 Master should poll for Class 3
events.

When the selection is Enabled (Checked), Unsolicited Response is enabled for Class 3 events.
Send Initial Unsoalicited Null Response On Start Up

Valid selections are Enabled (Checked) and Disabled (Unchecked). Default value is Disabled
(Unchecked).

When the selection is Disabled (Unchecked), the controller does not send Unsolicited NULL
Response with RESTART IIN bit on startup.

When the selection is Enabled (Checked), the controller sends Unsolicited NULL Response with
RESTART IIN bit on startup.

This selection is also used for sending the Restart IIN bit during Driver and Channel
configuration changes. For more information, see Internal Indications on page 98.
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Enable Confirmation
Valid selections are Enabled (Checked) and Disabled (Unchecked). Default value is Disabled
(Unchecked).
When the selection is Disabled (Unchecked), the controller sends Response packets with CON
bit set in its header under the following conditions only:

«  When the response has Event data

«  When the response is multi-fragment response

«  When the Unsolicited Response is sent
When the selection is Enabled (Checked), the controller always sends Response packets with
the CON bit set in its header, which causes the DNP3 Master to send replies confirming that it
received each Response packet without error.
Enable Time Synchronization
This parameter used with Time Synchronization Interval (x1 mins).
Valid selections are Enabled (Checked) and Disabled (Unchecked). Default value is Disabled
(Unchecked).
When the selection is Disabled (Unchecked), the controller does not perform any time
synchronization.
When the selection is Enabled (Checked), the controller sets the NEED_TIME Internal Indication
bit (IIN1.4) on power-up and every interval that is configured in Time Synchronization Interval
(x1 mins).
Time Synchronization Interval (x1 mins)
This parameter is used with Enable Time Synchronization. Only valid when Enable Time
Synchronization is Enabled (Checked).
The valid range is 0...32767. Default value is 0. If the value is 0, the NEED_TIME Internal
Indication (IIN1.4) bit are set at startup and then after every Time Synchronization Interval
minute if the value is greater than 0.
When the parameter Enable Time Synchronization is Disabled (Unchecked), the IIN1.4 bit is
never turned on.
Max Response Size
The controller sends an Application Layer frame to fit in Max Response Size. If the Response
packet size is larger than this value, the controller fragments the Response packet.
The valid range is 27...2048 in bytes. Default value is 2048.
Confirmation Timeout (x1 ms)
When Enable Confirmation is enabled, the controller waits for Application Layer Confirmation
until the Confirmation Timeout (x1 ms) has expired.
The valid range is 100...65535 in 1 ms increments. Default value is 10000.
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Number of Retries

This parameter is used only for Unsolicited Response. If this value is set to the maximum of
65535, it means infinite retries of the Unsolicited Response.

The valid range is 0...65535. Default value is 0.

Number of Class1 Events

If the controller is configured not to initiate Class 1 Unsolicited Responses, this parameter is
used to limit the maximum number of events, which is generated and logged into the event
buffer for Class 1 events. In this case, the value 0 disables Class 1 event generation.

If the controller is configured to generate Unsolicited Responses, and the number of queued
Class 1events reaches this value, an Unsolicited Response is initiated.

The valid range is 0...10000. Default value is 10.
For more information, see DNP3 10K Event Logging on page 111.

Hold Time after Class] Events (x 1s)

This parameter is only for a Class 1 Unsolicited Response. The controller holds the events
during Hold Time after Class1 Events (x 1s) before initiating an Unsolicited Response.

The valid range is 0...65535. Default value is 5.
The value of 0 indicates that responses are not delayed due to this parameter.

The parameters Number of Class1 Events and Hold Time after Class1 Events (x 1s) are used
together so that if either one of the criteria is met, an Unsolicited Respanse is transmitted.

By default, the Hold time is retriggered for each new event detected.

Number of Class2 Events

If the controller is configured not to initiate Class 2 Unsolicited Responses, this parameter is
used to limit the maximum number of events, which is generated and logged into the event
buffer for Class 2 events. In this case, value 0 disables Class 2 event generation.

If the controller is configured to generate Unsolicited Responses, and the number of queued
Class 2 events reaches this value, an Unsolicited Response is initiated.

The valid range is 0...10000. Default value is 10.
For more information, see DNP3 10K Event Logging on page 1.

Hold Time after Class2 Events (x 1s)

This parameter is only for a Class 2 Unsolicited Response. The controller holds the events
during Hold Time after Class2 Events (x 1s) before initiating an Unsolicited Response.

The valid range is 0...6553b. Default value is b.
The value of 0 indicates that responses are not delayed due to this parameter.

The Parameters Number of Class2 Events and Hold Time after Class2 Events (x 1s) are used
together so that if either one of the criteria is met, an Unsolicited Response is transmitted.

By default, the Hold time is retriggered for each new event detected.
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Number of Class3 Events

If the controller is configured not to initiate Class 3 Unsolicited Responses, this parameter is
used to limit the maximum number of events, which is generated and logged into the event
buffer for Class 3 events. In this case, value 0 disables Class 3 event generation.

If the controller is configured to generate Unsolicited Responses, and the number of queued
Class 3 events reaches this value, an Unsolicited Response is initiated.

The valid range is 0...10000. Default value is 10.
For more information, see DNP3 10K Event Logging on page 111.

Hold Time after Class3 Events (x 1s)

This parameter is only for a Class 3 Unsolicited Response. The controller holds the events
during Hold Time after Class3 Events (x 1s) before initiating an Unsolicited Response.

The valid range is 0...65535. Default value is 5.
The value of 0 indicates that responses are not delayed due to this parameter.

The parameters Number of Class3 Events and Hold Time after Class3 Events (x 1s) are used
together so that if either one of the criteria is met, an Unsolicited Respanse is transmitted.

By default, the Hold time is retriggered for each new event detected.

Select Timeout (x 1s)

The valid range is 1...65535. Default value is 10.

This parameter is used for controlling CROB (Control Relay Output Block) and AOB (Analog
Output Block). After receiving the request with the function code FC_SELECT(3), DNP3 Master
should send the request with the function code FC_OPERATE(4) within this configured time.

DNP3 Object Data and Config

Micro870 Run .
Remote Run Program
Program

& S a
Download ~ Upload  Diagnose -~ Secure -

[=-Controller “~  DNP3 Slave - DNP3 Mapping

General

Memory Add Delete Export

Startup/Faults

Serial Port Binary Input | Analog Input | Counter | Double Binary Input | Binary Output | Analog Output | Small BCD
USB Port

Ethernet

[=-DNP3 Slave

f

: DNP3 Data Set Descriptor

Index Variable Name Data Type Class Flag

- DNP3 Data Set Prototype
Interrupts
Modbus Mapping
Real Time Clock
Embedded 1/O
Data Log
Recipe
=-Motion
§ < New Aods >
te < New Axis >
=-Plug-in Modules
< Empty >

L <Empty >
‘< Empty >
[=-Expansion Modules
- < Available >

L < Available >
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The DNP3 Mapping selection under DNP3 Slave in the controller properties allows you to define
the mapping of the listed DNP3 object and object properties (class number, online/offline
status, object quality flags, deadbands, and/or thresholds) to controller variables.

For more information, see DNP3 Objects and Controller Variables on page 98.

DNP3 Secure Authentication

The controller implements DNP3 Secure Authentication, which is based on the DNP3
Specification, Supplement to Volume 2, Secure Authentication, Version 2.00 and 5.00.

DNP3 Secure Authentication has been implemented in the DNP3 Application Layer of the
controller system. If you configure any parameters regarding DNP3 Secure Authentication in

the DNP3 Slave Application Layer configuration, it affects all ports that are configured for the
DNP3 protocol in the controller.

Enable Secure Authentication

The valid selections are Enabled (Checked) and Disabled (Unchecked). Default value is Disabled
(Unchecked).

When the selection is Disabled (Unchecked), the controller disables the DNP3 Secure
Authentication subsystem.

When the selection is Enabled (Checked), the controller enables the DNP3 Secure
Authentication subsystem.

Secure Authentication Version

This parameter specifies the authentication version that this DNP3 slave controller uses.

Select 2 for Secure Authentication version 2 and select 5 for Secure Authentication version 5.
Default value is 2.

Enable Aggressive Mode in Secure Authentication

The valid selections are Enabled (Checked) and Disabled (Unchecked). Default value is Disabled
(Unchecked).

When the selection is Disabled (Unchecked), the controller disables DNP3 Aggressive Mode in
Secure Authentication subsystem.

When the selection is Enabled (Checked), the controller enables DNP3 Aggressive Mode in
Secure Authentication subsystem.
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Critical Function Code in Secure Authentication

Critical Function Codes:

O\ Non-Critical 8 \ Non-Critical ‘21 [ Critical ]29 [ Critical ]

[ Non- Cnl\ca\ [ Non- Crmca\ 22 [ Non-Critical ] 30 [ Non-Critical ]

2 Critical 10‘ Non-Critical 23| Non-Critical ] 31 [ Critical ]

3 Critical 1 \ Non-Critical 24[ Critical ] 129[ Non-Critical |

4

5 Critical 13 { Critical }26[ Non-Critical ]

6 Critical 14 { Critical } 27 [ Non-Critical ]

Critical } 12 \ Non-Critical ‘ 25 I Non-Critical | 130[ Non-Critical ]

[
[
[
[
[
[

7 | Non-Critical 20 { Critical } 28 [ Non-Critical ]

This critical function code in the DNP3 Slave configuration page is used to define the list of the
critical function codes in Secure Authentication. A critical function code should be defined by
selecting the number icon to change it between Critical and Non-critical.

Table 20 shows the default state of the function codes that are defined in the Connected
Components Workbench software.

Table 20 - Function Codes

Function Code Critical FCs Function Code Critical FCs
0(0x00) Non-critical 20 (0x14) Critical
1(0x01) Non-critical 21(0x15) Critical
2(0x02) Critical 22(0x16) Non-critical
3(0x04) Critical 23(0x17) Non-critical
4(0x04) Critical 24(0x18) Critical

5 (0x05) Critical 25 (0x19) Non-critical
6 (0x06) Critical 26 (0x1A) Non-critical
7(0x07) Non-critical 27(0x1B) Non-critical
8(0x08) Non-critical 28 (0x1C) Non-critical
9(0x09) Non-critical 29 (0x1D) Critical

10 (0x0A) Non-critical 30 (0xIE) Non-critical
11(0x0B) Non-critical 31(0x1F) Critical
12(0x0C) Non-critical 129 (0x81) Non-critical
13(0x0D) Critical 130 (0x82) Non-critical
14 (0xOE) Critical

Expected Session Key Change Interval (x1 min) in Secure Authentication

This parameter is used for configuring the expected session key change interval in minutes.
The valid range is 0...120 (min). Default value is 15 mins.

When the DNP3 Master does not change the Session Key within the time that is configured, the
controller invalidates the Session Key and its state for each user.

Expected Session Key Change Count in Secure Authentication

This parameter is used for configuring the expected session key change count.

The valid range is 1...10000. Default value is 1000.
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Reply Timeout (x100 ms) in Secure Authentication

This parameter is used for configuring the reply timeout in 100 ms.

The valid range is 0...1200 (120 s). Default value is 20 (2 s).
Maximum Error Count in Secure Authentication

This parameter is used for configuring the maximum error count.

The valid range is 0...10. Default value is 2.

HMAC Algorithm in Secure Authentication

This parameter is used to configure the Hash-based Message Authentication Code (HMAC)
algorithm.

« SHAA

- Truncated to 4 octets (serial)

- Truncated to 10 octets (networked)
«  SHA-256

- Truncated to 8 octets (serial)

- Truncated to 16 octets (networked)

Default value is SHA-256.

Update Key in Secure Authentication

This parameter is used to define user information Secure Authentication.

In Connected Components Workbench software, you can create the user keys in the DNP3
Slave configuration page.

Micro870 + X [Sedar
R

Micro870 - ® Connect
‘ Connection path ¢
) & a @
Download  Upload  Diagnose Secure ¥ Help v
Update Key Configuration X iy
& Controller
General Add Delete Encrypt -
Memory
Startup/Faults User Number User Role User Name Update Key
zesréa'l):in an Single User ¥ | XYZ 44E8CT4DC40908AEBO0D028142CFBICCAT731219F210326F3CF6635..
. S:i’;:ave After selecting OK, all the unencrypted keys will be encrypted automatically.
DNFa s S Decr
DNP3 Data Set Prototy
Iv«;tne;;au:s[;wapping Key Wrap Algorithm: AES-128
Enbedand 10
Effi&ﬂg Critical Function Codes:
«  User Number
Valid range is 1...65535.
» UserRole
A dropdown selection of various roles that you can define for each user number
(Viewer, Operator, Engineer, Installer, SECADM, SECAUD, RBACMNT, and single user).
» User Name
Define the unique name for each user, up to 32 characters (numbers, alphabets, and
symbols).

» Update Key
The key to be used by each user, up to 32 hexadecimal digits.
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To create a user, follow these steps.
1. Select Configure to open Update Key.
Select Add.
3. Enter the User Number, select the User Role, enter the User Name, and enter the Update
Key.
Select Encrypt or OK to create the user.
5. Download the project to the controller to update the user information in the controller.
To remove an existing user, follow these steps.
1. Select Configure to open Update Key.
2. Select the user to remove and select Delete.
3. Select OK to close the window.
4. Download the project to the controller to update the user information in the controller.
Update Key Change Method and Authority Certification Key
IMPORTANT This feature is only available in Secure Authentication Version 5.
An Authority Certification Key is a Symmetric (encrypted) or Public (not encrypted) key that is
stored in the controller for authentication with the DNP3 master when a Key change request is
processed.
Symmetric Key
Authority Certification Key Configuration X
Symmetric Key
After selecting OK, the Symmetric Key will be encrypted automatically.
Update Key Change Method: AES-256 / SHA-Z;ﬁ-HMAC &
Update Key:
Authority Certification Key:
Public Key
Authority Certification Key Configuration X
Public Key
Update Key Change Method: RSA-3072 f RSA SHA-256 / SHA-256-HMAC ~
Update Key:
Authority Certification Key:
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The type of key that is used in the certificate is based on the Update Key Change Method
setting that you have selected in the configuration. To define the key, select one of the
following settings.

» Touse a Symmetric Key in authorization:
- AES-128/SHA-1-HMAC
- AES-256/SHA-256-HMAC

+ Touse a Public Key in authorization:
- RSA-2048/RSA SHA-256/SHA-256/HMAC
- RSA-3072/RSA SHA-256/SHA-256-HMAC

To configure the Authority Certification Key, select Configure.

To define a Symmetric Key, enter 32 or 64 characters into the field, depending on the Update
Key Change Method that you have selected. Select OK to accept and encrypt the key.

To define a Public Key, you must generate an RSA-2048 or RSA-3072 Public Key, depending on
the Update Key Change Method that you have selected, and enter it into the field. Select 0K to
accept the changes. Public Keys are not encrypted.

Example of a Public Key

Authority Certification Key Configuration x

Public Key

MIIBIJANBgkghkiGOwOBAQEFAAOCACBAMIIBCgKCAQEAKIEWVysXBbO4pO3QMROBT
Cor | MbsW/JgzXNN

/SGYfEKLIFZI Tw\2BcUkTHe3fI5v380c2 AyzKp AWOD
+0GsYxQJjF¥nblhgxcwdRsPkO3kRZOwdwjN
19weybDM1T35CGVIKCYmW6E29QF /FodpTcMPJb2UM 1pRbakKMkwoSVK7Kp5
+5MtGSIP3DmMWbulI25
P3GgZYztnU00g)OcBpsk/cbK/7jtMgCi+bZBo5VIX68C4Fvx3nggDelncPRw2cE/
ibfDCyYchm+u

AGWII0bMb6EPALjw1j0/KRWSFMo5SeF)2/qExfPjZncU4suca+ ANU30
+z50m7)xA93z0b8TFAKAQqg

fUgg2QIDAQAB

Update Key Change Method: RSA-2048 / RSA SHA-256 / SHA-256-HMAC ~

Authority Certification Key:

Default Variation Config

This configuration is used to define default variations in a response to a Class 0 poll request.

In Connected Components Workbench software version 20.01.00 or later, you can select
Default Variation Table in the DNP3 Slave configuration page to change the configuration.
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Micro870

. t a

Download Upload Diagnose Secure ¥

[=-Controller
General
Memory
Startup/Faults
Serial Port
USB Port
Ethernet
=-DNP3 Slave
DNP3 Mapping
DNP3 Data Set Descriptor
- DNP3 Data Set Prototype
Interrupts
Modbus Mapping

-

Micro870 + X ESeldhl

Run
Remote Run Program
Program

Controller - DNP3 Slave

Default Variation

Default Variation Table

Secure Authentication
Enable Secure Authentication
Secure Authentication Version: 2 S

["] Enable Aggressive Mode

S— Expected Session Key Change Interval: |15 min
Embedded I/0 Expected Session Key Change Count: | 1000
Datalog Reply Timeout: 20 x100ms
Recipe
=-Motion Maximum Error Count: 2
< New Axis > HMAC Algorithm: SHA-256 v
< New Axis >
£5-Plug-in Modules Key Wrap Algorithm: AES-128 >
[ L<Empty > lindate Ke: [ oo ]
DNP3 Default Variation X
Object Group Default Variation
Binary Input Static Object 1 1 - Packed format ke
Binary Input Change Object 2 3 - With relative time v
Double Bit Binary Input Static Object 3 1 - Packed format <
Double Bit Binary Input Change Object 4 3 - With relative time b
Binary Output Static Object 10 2 - Output Status with flag hd
Binary Output Change Object 11 2 - Status with time Y,
Binary Output Command 13 2 - Command status with time ¥
16bits Counter Static Object 20 6 - 16-bit without flag 2
32bits Counter Static Object 20 5 - 32-bit without flag ke
16bits Frozen Counter Static Object 21 10 - 16-bit without flag v
32bits Frozen Counter Static Object 21 9 - 32-bit without flag <
16bits Counter Change Object 22 2 - 16-bit with flag b
32bits Counter Change Object 22 1 - 32-bit with flag hd
16bits Frozen Counter Change Object 23 2 - 16-bit with flag Y,
32bits Frozen Counter Change Object 23 1 - 32-bit with flag ¥
16bits Analog Input Static Object 30 4 - 16-bit without flag 2
32bits Analog Input Static Object 30 3 - 32-bit without flag ke
Short Float Analog Input 30 5 - Single-precision, floating-point with flag

| oK | ‘ Cancel ‘

Table 21 shows the structure of the DNP3 Default Variation Configuration File.

Table 21 - DNP3 Default Variation Configuration File

Group |Default Variation for the Following Objects Standard Default Variation Alternate Default Variations
. s 0 - All variation
1 Binary Input Static Object 1- Packed format 2 - With flag
0 - All variation
2 Binary Input Change Object 3 - With relative time 1- Without time
2 - With absolute time
- - 0 - All variati
3 Double Bit Binary Input Static Object 1- Packed format 9- Wit\(]afrlggmn
0 - All variation
4 Double Bit Binary Input Change Object 3 - With relative time 1- Without time
2 - With absolute time
. S . 0 - All variation
10 Binary Output Static Object 2 - Output status with flag 1- Packed format
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Table 21 - DNP3 Default Variation Configuration File (Continued)

Group

Default Variation for the Following Objects

Standard Default Variation

Alternate Default Variations

m

Binary Output Change Object

2 - Status with time

0 - All variation
1- Status without time

13

Binary Output Command

2 - Command status with time

0 - All variation
1- Command status without time

20

16-bit Counter Static Object

6 - 16-bit without flag

0 - All variation

1- 32-bit with flag

2 - 16-bit with flag

5 - 32-bit without flag

32-bit Counter Static Object

5 - 32-bit without flag

0 - All variation

1- 32-bit with flag

2 - 16-bit with flag

6 - 16-bit without flag

2

Frozen 16-bit Counter Static Object

10 - 16-bit without flag

0 - All variation

1- 32-bit with flag

2 - 16-bit with flag

5 - 32-bit with flag and time
6 - 16-bit with flag and time
9 - 32-bit without flag

Frozen 32-bit Counter Static Object

9 - 32-bit without flag

0 - All variation

1- 32-bit with flag

2 - 16-bit with flag

5 - 32-bit with flag and time
6 - 16-bit with flag and time
10 - 16-bit without flag

22

16-bit Counter Change Object

2 - 16-bit with flag

0 - All variation

1- 32-bit with flag

5 - 32-bit with flag and time
6 - 16-bit with flag and time

32-bit Counter Change Object

1-32-bit with flag

0 - All variation

2 - 16-bit with flag

5 - 32-bit with flag and time
6 - 16-bit with flag and time

23

Frozen 16-bit Counter Change Object

2 -16-bit with flag

0 - All variation

1- 32-bit with flag

5 - 32-bit with flag and time
6 - 16-bit with flag and time

Frozen 32-bit Counter Change Object

1-32-bit with flag

0 - All variation

2 - 16-bit with flag

5 - 32-bit with flag and time
6 - 16-bit with flag and time

30

16-bit Analog Input Static Object

4 -16-bit without flag

0 - All variation

1- 32-bit with flag

2 - 16-bit with flag

3 - 32-bit without flag

5 - Single-precision, floating point with flag
6 - Double-precision, floating point with flag

32-bit Analog Input Static Object

3 - 32-bit without flag

0 - All variation

1- 32-bit with flag

2 -16-bit with flag

4 -16-bit without flag

5 - Single-precision, floating point with flag
6 - Double-precision, floating point with flag

Short Float Analog Input

5 - Single-precision, floating point with flag

0 - All variation

1- 32-bit with flag

2 - 16-bit with flag

3 - 32-bit without flag

4 -16-bit without flag

6 - Double-precision, floating point with flag
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Table 21 - DNP3 Default Variation Configuration File (Continued)

Group

Default Variation for the Following Objects

Standard Default Variation

Alternate Default Variations

32

16-bit Analog Input Change Object

2 - 16-bit without time

0 - All variation

1-32-bit without time

3 - 32-bit with time

4 -16-bit with time

5 - Single-precision, floating point without time
6 - Double-precision, floating point without time
7 - Single-precision, floating point with time

8 - Double-precision, floating point with time

32-bit Analog Input Change Object

1- 32-bit without time

0 - All variation

2 - 16-bit without time

3 - 32-bit with time

4 -16-bit with time

5 - Single-precision, floating point without time
6 - Double-precision, floating point without time
7 - Single-precision, floating point with time

8 - Double-precision, floating point with time

Short Float Analog Input Change Object

5 - Single-precision, floating point without time

0 - All variation

1- 32-bit without time

2 -16-bit without time

3 - 32-bit with time

4 -16-bit with time

6 - Double-precision, floating point without time
7 - Single-precision, floating point with time

8 - Double-precision, floating point with time

33

Frozen 16-bit Analog Input Change Object

2 - 16-bit without time

0 - All variation

1-32-bit without time

3 - 32-bit with time

4 -16-bit with time

5 - Single-precision, floating point without time
6 - Double-precision, floating point without time
7 - Single-precision, floating point with time

8 - Double-precision, floating point with time

Frozen 32-bit Analog Input Change Object

1- 32-bit without time

0 - All variation

2 - 16-bit without time

3 - 32-bit with time

4 -16-bit with time

5 - Single-precision, floating point without time
6 - Double-precision, floating point without time
7 - Single-precision, floating point with time

8 - Double-precision, floating point with time

Frozen Short Float Analog Input Change Object

5 - Single-precision, floating point without time

0 - All variation

1- 32-bit without time

2 - 16-bit without time

3 - 32-bit with time

4 -16-bit with time

6 - Double-precision, floating point without time
7 - Single-precision, floating point with time

8 - Double-precision, floating point with time

34

16-bit Analog Input Reporting Dead Band

1-16-bit

0 - All variation
2 - 32-bit
3 - Single-precision, floating point

32-bit Analog Input Reporting Dead Band

2 - 32-bit

0 - All variation
1-16-bit
3 - Single-precision, floating point

Short Float Analog Input Reporting Dead Band

3 - Single-precision, floating point

0 - All variation
1-16-bit
2 - 32-bit

40

16-bit Analog Output Static Object

2 -16-bit with flag

0 - All variation

1- 32-bit with flag

3 - Single-precision, floating point with flag
4 - Double-precision, floating point with flag

32-bit Analog Output Static Object

1-32-bit with flag

0 - All variation

2 - 16-bit with flag

3 - Single-precision, floating point with flag
4 - Double-precision, floating point with flag

Short Float Analog Output Status

3 - Single-precision, floating point with flag

0 - All variation

1- 32-bit with flag

2 - 16-bit with flag

4 - Double-precision, floating point with flag
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Table 21 - DNP3 Default Variation Configuration File (Continued)

Group

Default Variation for the Following Objects

Standard Default Variation

Alternate Default Variations

42

16-bit Analog Output Change Object

2 - 16-bit without time

0 - All variation

1-32-bit without time

3 - 32-bit with time

4 -16-bit with time

5 - Single-precision, floating point without time
6 - Double-precision, floating point without time
7 - Single-precision, floating point with time

8 - Double-precision, floating point with time

32-bit Analog Output Change Object

1- 32-bit without time

0 - All variation

2 - 16-bit without time

3 - 32-bit with time

4 -16-bit with time

5 - Single-precision, floating point without time
6 - Double-precision, floating point without time
7 - Single-precision, floating point with time

8 - Double-precision, floating point with time

Short Float Analog Output Change Object

5 - Single-precision, floating point without time

0 - All variation

1- 32-bit without time

2 - 16-bit without time

3 - 32-bit with time

4 -16-bit with time

6 - Double-precision, floating point without time
7 - Single-precision, floating point with time

8 - Double-precision, floating point with time

43

16-bit Analog Output Command Change Object

2 - 16-bit without time

0 - All variation

1-32-bit without time

3 - 32-bit with time

4 -16-bit with time

5 - Single-precision, floating point without time
6 - Double-precision, floating point without time
7 - Single-precision, floating point with time

8 - Double-precision, floating point with time

32-bit Analog Output Command Change Object

1- 32-bit without time

0 - All variation

2 - 16-bit without time

3 - 32-bit with time

4 -16-bit with time

5 - Single-precision, floating point without time
6 - Double-precision, floating point without time
7 - Single-precision, floating point with time

8 - Double-precision, floating point with time

Short Float Analog Output Command Change Object

5 - Single-precision, floating point without time

0 - All variation

1- 32-bit without time

2 - 16-bit without time

3 - 32-bit with time

4 -16-bit with time

6 - Double-precision, floating point without time
7 - Single-precision, floating point with time

8 - Double-precision, floating point with time

DNP3 Slave Application

Layer

DNP3 in Micro870 Controllers on page T18.

This section covers DNP3 Slave Application Layer Function Codes and Internal Indications. All
Function Codes that are supported in the controller are summarized in Function Codes for

For details of Packet Formats for the request and response, see the DNP3 Protocol
specifications.
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Function Codes

CONFIRM (FC Byte = 0x00)

00 - Confirm
A DNP3 master sends a message with this function code to confirm receipt of a response
fragment. In a general environment, the controller receives a response with this function code.

But the controller may generate a response with this function code when a DNP3 Master sends
a request with the CON bit set in the application control header.

READ (FC Byte = 0x01)

01- Read

The READ function code is used by a DNP3 master to request data from the controller.

WRITE (FC Byte = 0x02)
02 - Write
The WRITE function code is used to write the contents of DNP3 objects from the DNP3 master

to the controller. This function code is used for clearing bit IIN1.7 [DEVICE_RESTART], setting
time in the controller and downloading user programs to the controller.

SELECT (FC Byte = 0x03)

03 - Select
The SELECT function code is used with the OPERATE function code as part of the select-

before-operate method for issuing control requests. This procedure is used for controlling
binary output (CROB) or analog output (AOB) objects.

OPERATE (FC Byte = 0x04)

04 - Operate

See SELECT (FC Byte = 0x03).
DIRECT_OPERATE (FC Byte = 0x05)

05 - Direct Operate

This direct operate function is similar to the FC_OPERATE function code except that no
preceding select command is required.

DIRECT_OPERATE_NR (FC Byte = 0x06)

06 - Direct Operate No Resp

See DIRECT_OPERATE (FC Byte = 0x05). No response message is returned when this request is
issued from a DNP3 master.
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IMMED_FREEZE (FC Byte = 0x07)

07 - Immediate Freeze
Upon receiving a request with this function, the controller copies the current value of a

counter point to a separate memory location associated with the same point. The copied value
remains constant until the next freeze operation to the same point.

IMMED_FREEZE_NR (FC Byte = 0x08)

08 - Immediate Freeze No Resp

See IMMED_FREEZE (FC Byte = 0x07). No response message is returned when this request is
issued from a DNP3 master.

FREEZE_CLEAR (FC Byte = 0x09)

09 - Freeze and Clear

Upon receiving a request with this function, the controller copies the current value to the
frozen value, then clears the current value to 0 immediately.

FREEZE_CLEAR_NR (FC Byte = 0x0A)

10 - Freeze and Clear No Resp

See FREEZE_CLEAR (FC Byte = 0x09). No response message is returned when this request is
issued from a DNP3 master.

COLD_RESTART (FC Byte = 0x0D)

13 - Cold Restart

This function code forces the controller to perform a complete restart upon powering up.
WARM_RESTART (FC Byte = 0xOE)

14 - Warm Restart

This function code forces the controller to perform a partial reset.

INITIALIZE_APPL (FC Byte = 0x10)

16 - Initialize Application

This function code is used to initialize the user program that was downloaded by Connected
Components Workbench software.

START_APPL (FC Byte = 0x11)

17 - Start Application

This function code is used to start the user program that was downloaded by Connected
Components Workbench software.
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STOP_APPL (FC Byte = 0x12)
18 - Stop Application
This function code is used to stop the user program that was downloaded by Connected
Components Workbench software.
ENABLE_UNSOLICITED (FC Byte = 0x14)
20 - Enable Unsolicited Message
This function is used to enable dynamically unsolicited messages generated in the controller.
DISABLE_UNSOLICITED (FC Byte = 0x15)
21 - Disable Unsolicited Message
This function is used to disable dynamically unsolicited messages generated in the controller.
DELAY_MEASURE (FC Byte = 0x17)
23 - Delay Measurement, used for Non-LAN Procedure
This function code is used to measure the communication channel delay time.
RECORD_CURRENT_TIME (FC Byte = 0x18)
24 - Record Current Time, used for LAN Procedure
This function code is used in the procedure for time synchronizing controllers that
communicate over a LAN.
OPEN_FILE (FC Byte = 0x19)
25 - Open File
This function code is used to make a file available for reading or writing.
CLOSE_FILE (FC Byte = 0x1A)
26 - Close File
After the file read or write operation, this function code is used to unlock the file.
DELETE_FILE (FC Byte = Ox1B)
27 - Delete File
A DNP3 master uses this function code to delete a file.
GET_FILE_INFO (FC Byte = 0xIC)
28 - Get File Information
This function code is for the master to retrieve information about a file in the controller.
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AUTHENTICATE_FILE (FC Byte = 0x1D)

29 - Authenticate File

This function code is used to obtain an authentication key that is required to open or delete a
file.

ABORT_FILE (FC Byte = Ox1E)

30 - Abort File

This function code is used to immediately request termination of the current read/write
operation and close the file, without saving.

ACTIVATE_CONFIG (FC Byte = OxIF)

31 - Activate Config

This function code is used to begin using the configuration or executable code that is
specified by the objects included in the request.

AUTHENTICATE_REQ (FC Byte = 0x20)

32 - Authentication Request

The master uses this function code when sending authentication messages to the controller
that require a response

AUTHENTICATE_ERR (FC Byte = 0x21)

33 - Authentication Request No Resp

This function code is used by the master to send authentication messages when no return
response is required.

RESPONSE (FC Byte = 0x22)
129 - Response
All responses except for Unsolicited Response messages use this function code.

UNSOLICITED_RESPONSE (FC Byte = 0x23)

130 - Unsolicited Response

Unsolicited Responses always use this function code regardless of which DNP3 abjects are
included.

AUTHENTICATE_RESPONSE (FC Byte = 0x24)

131 - Authentication Response

This function code is used to issue authentication messages to the master.
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Internal Indications

Internal Indication bits are set under the following conditions of the controllers:
« |IN1.0: ALL_STATIONS. This bit is set when an all-stations message is received.
 |IN1.1: CLASS_1_EVENTS. This bit is set when Class 1 event data is available.
« IN1.2: CLASS_2_EVENTS. This bit is set when Class 2 event data is available.
+ |IN1.3: CLASS_3_EVENTS. This bit is set when Class 3 event data is available.
» |INT.4: NEED_TIME. This bit is set when time synchronization is required.
« |IN1.5: LOCAL_CONTROL. This bit is set when the controller is in Non-executing mode.
« |IN1.6: DEVICE_TROUBLE. This bit is set when the controller is in Fault mode.

« |IN1.7: DEVICE_RESTART. This bit is set when the DNP3 driver is configured, in channel
configuration, or when the controller has been restarted.
To set this bit during the driver configuration and channel configuration, you must
select the “Send Init. Unsol. Null Resp. on Restart” setting and set Status Bit S:36/13 to 1
before downloading to the controller.

« 1IN2.0: NO_FUNC_CODE_SUPPORT. This bit is set when a request that has an unknown
function code is received.

« 1IN2.1: OBJECT_UNKNOWN. This bit is set when a request that has an unknown object is
received.

« 1IN2.2: PARAMETER_ERROR. This bit is set when a request with a qualifier/range field
that cannot be processed is received.

o |IN2.3: EVENT_BUFFER_OVERFLOW. This bit is set when an event buffer overflow
condition exists in the controller and at least one unconfirmed event is lost.

o |IN2.4: ALREADY_EXECUTING. Not supported.

« 1IN2.5: CONFIG_CORRUPT. This bit is set when a bad file type and bad file number are
detected.

o |IN2.6: Reserved.
o |IN2.7: Reserved.

DNP3 Ohjects and Controller aione3 Objects that are supported in the controller are summarized in Implementation Table
Variables for Micro870 controllers on page 119.

Variables that are used in DNP3 Objects are not the same as that used in the controller, but are
similar. Mapping is required between variables in DNP3 Objects and controller variables.

Overview

DNP3 Data objects that are implemented in the controller are listed as follows:
»  DNP3 Binary Input Object
«  DNP3 Double Bit Binary Input Object
»  DNP3 Binary Output Object
«  DNP3 Counter Object
»  DNP3 Frozen Counter Object
«  DNP3 Analog Input Object
+  DNP3 Analog Output Object
«  DNP3 BCD Object
»  DNP3 Data-Set™ Object
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Some of objects are divided into several Object files to map data in the controller.
+  Counter Object — 16-bit and 32-bit Counter Object

» Analog Input Object — 16-bit and 32-bit Analog Input Object, and Short Floating Point
Analog Input Object.

+  Analog Output Object — 16-bit and 32-bit Analog Output Object, and Short Floating Point
Analog Output Object.

DNP3 Mapping for Micro870 controllers

Micro870

) t

Download ~ Upload  Diagnose

=-Controller
General
Memory
Startup/Faults
Serial Port
USB Port
Ethernet
[=-DNP3 Slave
r
- DNP3 Data Set Descriptor
“-DNP3 Data Set Prototype
Interrupts
Modbus Mapping
Real Time Clock
Embedded 1/0
Data Log
Recipe
[=-Motion
= < New Axis >
< New Axis >
-Plug-in Modules
L <Empty >
L <Empty >
< Empty >
=-Expansion Modules
< Available >
i+ < Available »

Secure ¥

“  DNP3 Slave - DNP3 Mapping

Add Delete

Micro870 + X BElEEIelS

Binary Input | Analog Input | Counter | Double Binary Input | Binary Output | Analog Output | Small BCD

Index Variable Name

Data Type Class Flag

You can create the different data objects by mapping them to the variables created in the
controller. You can configure the Data object for each DNP3 Object in the DNP3 Slave
configuration page. Variables can be BOOL, INT, DINT, or REAL data types.

DNP3 Object Data
Table 22 - Relationship between DNP3 Object Database and Micro800 Variables
DNP Objects Micro800 Variables
Object Name Related Groups |Maximum Configurable Index Data Name Maximum Configurable Elements
Binary Input Object 1,2 4096 Binary Input Object 256
Double Bit Binary Input Object |3, 4 2048 Double Bit Binary Input Object 256
Binary Output Object 10,12 4096 Binary Output Object 256
16-bit Counter Object
Counter Object 20,22 256 256
ounter Ehjec 32 bit Counter Object
. Reflection of Counter []b]ect that Reflection of 16-bit Counter []bJECt
F Counter Object 2,23 3 -
rozen Lounter Fhjec was configured Reflection of 32-bit Counter Object
16-bit Analog Input Object
Analog Input Object 30,32 256 32-bit Analog Input Object 256
Short Floating Point Analog Input Object
16-bit Analog Output Object
Analog Output Object 40,41 256 32-bit Analog Output Object 256
Short Floating Point Analog Output Object
BCD Object 101 256 Small BCD Object 256
. 85, 87, 88 Data-Set Prototypes Object
Data-Set Object 10 10
atarost Shjes 86, 87, 88 Data-Set Descriptors Object
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DNP3 Configuration

You can configure parameters such as Class level and Object Flag bit information for each
element. This information is defined during object creation in the DNP3 Mapping page under
DNP3 Slave.

DNP3 Slave - DNP3 Mapping

| Add H Delete H Import || Export

Binary Input | Analog Input | Counter | Double Binary Input | Binary Output | Analog Output | Small BCD

Index Variable Name Data Type Class Flag Mapped Points
0 _|I0_EM_DOC_03 BOOL 0 v 1
DNP3 Data Set Object

To create a Data Set Object from the DNP3 Subsystem in the controller, configure Data Set
Prototypes/Descriptors Object in the DNP3 Data Set Descriptor/Prototype page under DNP3
Slave.

Micro870 + X

Micro870

5, A a
Download Upload Diagnose Secure ¥

=-Controller
--General
Memory
-- Startup/Faults
--Serial Port
USB Port
- Ethernet
[=-DNP3 Slave
- DNP3 Mapping
. DNP3 Data Set Prototype
Interrupts
- Modbus Mapping
--Real Time Clock
Embedded I/O
--Data Log
--Recipe

Each Data Set Prototypes Object can have up to 10 elements of Data Set Prototypes, and each
Data Set Descriptors Object can have up to 10 elements of Data-set Descriptors.

As an example, with Data Set Prototypes entry, you can create any number of Data Set
Prototype objects in the DNP3 Data Set Prototype configuration screen, up to a maximum of 10
entries.
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Figure 26 - DNP3 Data Set Prototype Page

=-Controller “  DNP3 Slave - DNP3 Data Set Prototype
- General
Startup/Faults
- Serial Port Prototype Elements UUID NAME NSPC
guls 0 11| 000DDO0O-0000-0000-0000-000000000000
Ethernet n

& DNP3 Slave 11 00000000-0000-0000-0000-000000000000

1
- DNP3 Mapping 2 2 00000000-0000-0000-0000-000000000000
DNP3 Data Set Descriptor 3 2 00000000-0000-0000-0000-000000000000
: : 2 2
B N‘a Bl e 4 2 000D0000-0000-0000-0000-000000000000
- s 2 00000000-0000-0000-0000-000000000000
PTYP2 6 2 00000000-0000-0000-0000-000000000000
msi 7 2 00000000-0000-0000-0000-000000000000
LPTVRS E 2 00000000-0000-0000-0000-000000000000
PTVPG 9 2 00000000-0000-0000-0000-000000000000
L PTYP7
-PTYP8
L-PTYPY
- Interrupts

As an example, with Data Set Descriptors entry, you can create any number of Data Set
Descriptor objects in the DNP3 Data Set Descriptor page, up to a maximum of 10 entries

Figure 27 - DNP3 Data Set Descriptor Page

[=-Controller “ DNP3 Slave - DNP3 Data Set Descriptor
General
Memory ria ][ oot
Startup/Faults
- Serial Port Descriptor Elements DAEL Count Read Enable Event
USB Port 1 10 v
Ethernet
E-DNP3 Slave
~ DNP3 Mapping
[=E DNP3 Data Set Descriptor,
+-Ds0
DSt
-DS2
i-DS3
- D54
i-DSs
-DS6
1-Ds7
+-Ds8
1-DS9
t-DNP3 Data Set Prototype

@ e |~ o v 1& jwim = o
[SRNNIE NN SRR NI VY R NI )

1
1
1
1
1
1
1
1
1

I R S TS R SRS

Once the Data Set Prototypes and Descriptors are configured in the DNP3 Slave setting page of
Connected Components Workbench software version 20.01.00 or later, you can see the DNP3
Descriptor DSX and Prototype PTYPX under the respective DNP3 Data Set branch, where X is
the element numbers of each Prototype or Descriptor.

~Serial Port

- USB Port
~Ethernet

E-DNP3 Slave

- DNP3 Mapping
= DNP3 Data Set Descriptor:
Dso

Ds1

Ds2

Ds3

DS4

DS5

Dse

Ds7

Ds8

Ds9
[=-DNP3 Data Set Prototype
PTYPO
PTYP1

PTYP2
PTYP3
PTYP4
PTYPS
PTYPS
PTYP7
PTYP8
PTYPS
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For DNP3 PTYPX, you can configure the controller to construct the Data Set Prototype objects.

DNP3 Data Set Prototype - PTYPO

Add Delete @
Index Descriptor Code DataType Code Max Data Length (bytes) Ancillary Value Length (bytes) Ancillary Value
1 D NONE 0 1 0
2 uuiD NONE 0 16 |0(](]UUDDG—0000—0000—OOOO—OOOOODUOOOOO
3 DAEL v | INT v |2 0
4 DAEL v | VSTR “ 0
E DAEL VSTR k1 0
& DAEL VSTR ~ 11 0
7 DAEL VSTR g 0
8 DAEL VSTR i 1 0
9 DAEL VSTR Sl 1 0
10 DAEL VSTR bl 1 0
11 | DAEL VSTR w1 0

For DNP3 DSX, you can configure the controller to construct the Data Set Descriptor objects.

DNP3 Data Set Descriptor - DSO

Add Delete @

Index Descriptor Code DataType Code Max Data Length (bytes) Ancillary Value Length (bytes) Ancillary Value Point Address

1 ID NONE 0 1 0

2 DAEL v | INT R 2 0 Bl B /14
3 DAEL ¥ | FLT 4 0 Bl i /|0
4 DAEL ¥ | OSTR &1 0 Bl vi/|0
5 DAEL ¥ | VSTR =1 0 Bl ~i/|0
6 DAEL v | VSTR =1 0 Bl vi/|0
7 DAEL v | VSTR =1 0 Bl ~i/|0
8 DAEL v | VSTR 1 0 Bl v/
9 DAEL v | VSTR Bl 1 0 Bl i /|0
10 DAEL v | VSTR Rl 1 0 Bl i /|0
11 DAEL ¥ | VSTR i 1 0 Bl i 7 |0

Read Enable Event

Event Class: 3 e Trigger Event: Disable Change Event:

Event Occurrence Condition:

Index Point Address Type Point Address
Empty b

2 Empty b

3 Empty b

4 Empty b

Data Set Prototypes Configuration Parameters

These parameters are used to construct Data Set Prototypes object.

DNP3 Data Set Prototype - PTYPO

Index Descriptor Code DataType Code Max Data Length (bytes) Ancillary Value Length (bytes) Ancillary Value
1 D NONE 0 1 0

2 uuip NONE 0 16 |OUUUUUDO-OOOU-OUUU-UDOG—OOOOODUUODDO
3 DAEL v | VSTR v [1 6 11111

4 DAEL ¥ | VSTR a1 0

S DAEL VSTR gl 1 0

6 DAEL VSTR > [1 0

7 DAEL VSTR il 1 0

8 DAEL VSTR el 1 0

9 DAEL VSTR &l 1 0

10 DAEL VSTR il 1 0

11 DAEL VSTR il 1 0
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You can add or delete the index in each PTYPx entry.
»  Descriptor Code: UUID for index 2. NSPC/NAME/DAEL for index 3 or higher.

« Data Type Code: NONE for index 2. VSTR/UINT/INT/FLT/OSTR/BSTR/TIME for index 3 or
higher.

+ Max Data Length (bytes): O for element 1. 0...255 for index 3 or higher.

« Ancillary Value: Binary Array in hexadecimal for element 1. ASCII strings for index 3 or
higher. Maximum 32 bytes.

Data-Set Descriptors Configuration Parameters

These parameters are used to construct Data-Set Descriptors objects.

Read Enable Event

Event Class: 3 X, Trigger Event: Disable Change Event:

Event Occurrence Condition:

Index Point Address Type Point Address
B ere

2 Empty

3 Empty

4 Empty

The Read and Enable Event check boxes allow assignment of characteristics to this Descriptor
object.

» Read: Set if the Data-Set is readable.
» Enable Event: Set if the outstation generates a Data-Set event.

With Enable Event checked, you can assign an Event Class to this Descriptor object.

o 1:Class1
o 2:Class?
o J3:Class 3

Additional Event parameters:

« Trigger Event: Define and set this parameter to generate an event by the ladder logic to
generate timed events. Once the ladder logic or communications sets this parameter,
the controller clears it automatically after generating an event at the end of a scan.

« Disable Change Event: Define and set this parameter to suppress the events generated
by any Event Occurrence Condition.

» Event Occurrence Condition: The conditions of Data-Set Event for each Data-Set
Descriptor can be configured by Data-Set Event Occurrence Condition 1/2/3/4 in the
DNP3 Data-Set Descriptors Object. When one of the values that are pointing to the Event
Occurrence Condition 1/2/3/4 are changed or the criteria are met, the controller
generates a Data-Set Event, retrievable using the object Group 88, Variation 1.

Event Occurrence Condition:

Index Point Address Type Point Address
1 Empty b
2 Empty 2
) Empty Y
4 Empty Y

Table 23 on page 104 shows the supported conditions for Point Addressing under Event
Occurrence Conditions.
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Table 23 - Event Occurrence Condition for Supported Point Addressing

Point Address Type  |Point Type Point Index |Event Occurrence Condition
Empty NONE: No point type is associated |0 No event is generated.

Bl: Binary input 0...4095

B2I: Double-bit input 0...2047 When the Point Type and Point
Standard DNP3 Point | I Counter 0..50 Index point o ;gﬁft'fc'f] L "

Al: Analog input 0...767 event is generated.

BCD: BCD point 0...255

An event is generated based on

Variable Select the tag from the controller |0 tstéflzezrtjggition of the variable tag

A Data-set event can consume any number of event buffers, depending on the Data-set
configuration. This is only applicable for Data-set events. The event for other objects
consumes one event buffer. When using Data-set events, increase the number of events in the
DNP3 Slave configuration.

Descriptor Element Configuration: Each Descriptors element is configured by clicking on the
individual DSX under the DNP3 Data-set Descriptor. Add new index by clicking Add in each DSX.

Micro870 + X [EliEll
Micro870 A . ® Connect
un Program
RARIINO6KMLOA3KIUSB\16 # &
2 A [ (7]
Download Upload Diagnose Secure ¥ Help
H =
- Serial Port +  DNP3 Data Set Descriptor - DS0O
USB Port )
Ethernet Add Delete @
E-DNP3 Slave
- DNP3 Mapping Index Descriptor Code DataType Code Max Data Length (bytes) Ancillary Value Length {bytes) Ancillary Value Point Address
(- DNP3 Data Set Descriptor 1 D NONE ) " 0
Ds1 2 DAEL v | INT v|2 0 Bl v /|4
-Ds2 3 DAEL v | AT v |4 0 Bl ~//|0
DS3
Ds4 4 DAEL v | INT il 1 0 Bl = /|0
Ds5 5 DAEL v | INT v |1 0 Bl v|/|0
-DS6
DS7 6 DAEL v | INT = 1 0 Bl vI|/|0
Dsg i DAEL v | VSTR v (1 0 Bl v/ 0
D59
[=-DNP3 Data Set Prototype : ek RS VK ¢ g M
PTYPO 9 DAEL v | VSTR ol 1 0 Bl v/ |0
i DAEL v | VSTR v Bl v
PTYP2 10 1 0 /|0
- PTYP3 1 DAEL v | VSTR ¥ (1 0 BI ~/ |0
nTnA

Descriptor Code: NAME, DAEL, PTYP

Data Type Code: VSTR, UINT, INT, FLT, OSTR, BSTR, TIME

Max Data Length (bytes): 0...255

Ancillary Value: Any string. This can be a binary array or ASCII string, up to 32 bytes.

Point Addressing under Descriptor Element Configuration: Data-Set value for each Data-Set
element is configured by:

« Point Address Type
« Point Index

When these values are configured properly according to the supported data files, the
controller responds with a Group 87, Variation 1object filled with the value in the data file.
Table 24 on page 105 shows the supported data files for the Point Addressing.
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Table 24 - Point Address Type — Standard DNP3 Point

. Maximum
$°":: Address g::li Type Data Length |Point Type Point Index Low Byte |Point Index High Byte
» (bytes)
NONE = 0:
NONE=0 (0 No point typeis |0
associated.
0...4095 max
BI=1: When using Data Types other than 0STR and BSTR,
Binary input the Point Index must be set to a point offset that
is divisible by 16.
- 0...2047 max
Standard - |NINE=D 10 |B2i=s: When using Data Types other than OSTR and BSTR,
DNP3 Point INT =3 019 or4 |Double-bitinput |the Point Index must be set to a point offset that
0STR=5 [0..255 is divisible by 8.
BSTR=6 |0...255 Cl=20:
TME=7 (0.6 Counter 0.5 max
Al'=30:
Analog input 0...767 max
BCD =101:
BCD point 0...255 max

When the Descriptor Code is selected as PTYP, the Point Addressing parameters for the
Descriptor element are replaced by 10 Point Addressing parameters. These should be
configured in the same order of the DAEL elements in the relevant Prototypes.

DNP3 Data Set Descriptor - DSO

e

Index Descriptor Code DataType Code Max Data Length (bytes) Ancillary Value Length (bytes) Ancillary Value

1 D
PTYP
D
uuID
DAEL
DAEL
DAEL
DAEL
DAEL
DAEL
DAEL
DAEL
DAEL
4 DAEL
5 DAEL
6 DAEL

NONE
v | NONE
NONE
NONE
VSTR
VSTR
VSTR
VSTR
VSTR
VSTR
VSTR
VSTR
VSTR

0

1

Point Address

0

cff «

0
0
1
1
1
1
1
1
1
1
1
1
1
1

1
16

= [ =y [ = = | [ = = =

0

00000000-0000-0000-0000-000000000000

111111 Bl
Bl
BI
Bl
Bl
Bl
Bl
Bl

<l < ff cfl el <fl <[l <[l <l <
=
E)

Bl

Bl ~/0

Bl =

For instance, if Prototype 0 includes a Namespace at Index 3 and Name at Index 4, then the
first DAEL in the Prototype 0 is at Index 5.

DNP3 Data Set Prototype - PTYPO

Add

Delete

NONE
NONE
v | NONE
¥ | NONE

®
Index Descriptor Code Datalype Code Max Data Length (bytes) Ancillary Value Length (bytes) Ancillary Value
K - O N
2 UuID 0 16 [ 1
3 NSPC 0 16 Application Name
4 NAME 0 10 Fault Name
5 DAEL & 2 27 Fault Code in System Status

UINT
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DNP3 Data Set Descriptor - DSO

Ac Delete @
Index Descriptor Code DataType Code Max Data Length (bytes) Ancillary Value Length (bytes) Ancillary Value Point Address
1 ID NONE 0 1 0
O oo O - I
D NONE 0 1 0
uuiD NONE 0 16 z
NSPC NONE 0 16 Application Name
NAME NONE 0 10 Fault Name
DAEL UINT 2 2 Fault Code in System Status Bl v/
4 DAEL ~ [ INT ~ 1 0 BI vi|/|0
5 DAEL v | INT e 1 0 BI vi/|o
6 DAEL v | VSTR e 1 0 BI vi/|o
Object Quality Flags
ject Quality Flag

The object flag is composed of an 8-bit string for some DNP3 objects. The tables below show
Flag Descriptions for each object. The ONLINE, RESTART, COMM_LOST, REMOTE_FORCED and
LOCAL_FORCED flags are common to all object group types that contain flags.

There are some rules for the Object flag set or clear for each bit by the controller. The rules
below are also applied to Event data.

»  When the controller is in Non-executing mode, the object flag is always all 0.

«  When the controller is in Executing mode and there is no configuration file, only the
Online flag in the object flag is set.

+  When the controller is in Executing mode and there is a configuration file, the flags in
the object flag are set according to the upper byte of the configuration files.

Table 25 - Object Flags for Binary Input

Bit Offset Name Description
0 when the controller is or was in Non-executing mode.
1when the controller is or was in Executing mode and the configuration file
0 ONLINE does not exist.
May be 1when the controller is or was in Executing mode and the
configuration file exists.
1 RESTART Always 0. Not used.
2 COMM_LOST Always 0. Not used.
3 REMOTE_FORCED Always 0. Not used.
4 LOCAL_FORCED Always 0. Not used.
5 CHATTER_FILTER Always 0. Not used.
6 Reserved Always 0. Not used.
7 STATE Reflects point state of Binary Input point.

Table 26 - Object Flags for Double Binary Input

Bit Offset Name Description
0 when the controller is or was in Non-executing mode.
1when the controller is or was in Executing mode and the configuration file
0 ONLINE does not exist.
May be Twhen the controller is or was in Executing mode and the
configuration file exists.
1 RESTART Always 0. Not used.
2 COMM_LOST Always 0. Not used.
3 REMOTE_FORCED Always 0. Not used.
4 LOCAL_FORCED Always 0. Not used.
5 CHATTER_FILTER Always 0. Not used.
6 STATE Reflects point state of Double-bit Binary Input point. Double-bit LSB.
7 STATE Reflects point state of Double-bit Binary Input point. Double-bit MSB
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Table 27 - Object Flags for Binary Output

Bit Offset Name Description
0 when the controller is or was in Non-executing mode.
1when the controller is or was in Executing mode and the configuration file
0 ONLINE does not exist.
May be 1when the controller is in Executing mode and the configuration file
exists.
1 RESTART Always 0. Not used.
2 COMM_LOST Always 0. Not used.
3 REMOTE_FORCED Always 0. Not used.
4 LOCAL_FORCED Always 0. Not used.
5 Reserved Always 0. Not used.
6 Reserved Always 0. Not used.
7 STATE Reflects point state of Binary Output point.
Table 28 - Object Flags for Counter
Bit Offset  |Name Description
0 when the controller is or was in Non-executing mode.
1when the controller is or was in Executing mode and the configuration file
0 ONLINE does not exist.
May be Twhen the controller is in Executing mode and the configuration file
exists.
1 RESTART
2 COMM_LOST 0 when th I \ ;
when the controller is or was in Non-executing mode.
3 REMOTE_FORCED 0 when the controller is or was in Executing mode and the configuration file
4 LOCAL-FORCED does not exist.
5 ROLLOVER L’I;;étt;el when the controller is in Executing mode and the configuration file
6 DISCONTINUITY .
7 Reserved

Table 29 - Object Flags for Analog Input

Bit Offset Name Description

0 when the controller is or was in Non-executing mode.

1when the controller is or was in Executing mode and the configuration file
0 ONLINE does not exist.

May be 1when the controller is in Executing mode and the configuration file

exists.
1 RESTART
2 COMM_LOST O uhen th ot .- ) p

when the controller is or was in Non-executing mode.

8 REMOTE_FORCED 0 when the controller is or was in Executing mode and the configuration file
4 LOCAL_FORCED does not exist.
5 OVER_RANGE E%tbse] when the controller is in Executing mode and the configuration file
6 REFERENCE_ERR '
7 Reserved

Table 30 - Object Flags for Analog Output

Bit Offset Name Description

0 when the controller is or was in Non-executing mode.

1when the controller is or was in Executing mode and the configuration file
0 ONLINE does not exist.

May be Twhen the controller is in Executing mode and the configuration file
exists.
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Table 30 - Object Flags for Analog Output (Continued)

Bit Offset Name Description

1 RESTART

2 COMM_LOST 0 when th ' \ ]

when the controller is or was in Non-executing mode.

3 REMOTE_FORCED 0 when the controller is or was in Executing mode and the configuration file

4 LOCAL_FORCED does not exist.

5 Reserved May be 1when the controller is in Executing mode and the configuration file

exists.

6 Reserved

7 Reserved
DNP3 Device Attribute The Device Attribute object can be used to identify DNP3 Slave devices. With the controller,
Object some of the variations are written so that you can read or write your own strings in your

application.

The R/W property shows if the object is Read-only, Read, or Write. If the R/W property is
writable, the value that was written by the DNP3 master device is stored to nonvolatile
memory.

The object group of the Device Attribute is 0. The supported range of the variation is 209...255.
Table 31 - Object Group 0, Variations for Attribute Set 0

Attribute

Variation | Read/Write Data Type

Max Length in Bytes | Description Value

Secure authentication version supported in out
station

Number of secure statistic available in out station |18
Number of master-defined Data-Set prototypes |1
Number of outstation-defined Data-Set prototypes |1
Number of master-defined Data-Sets 1
1
1

209 Read-only ~ [UINT

—
ol

210 Read-only ~ [UINT
22 Read-only  [UINT
23 Read-only  [UINT
N4 Read-only  |UINT
215 Read-only  |UINT
216 Read-only  |UINT
n7 Read-only  [UINT
218 Read-only ~ [UINT
219 Read-only  [INT

220 Read-only  |UINT
221 Read-only  |UINT
222 Read-only  |INT

223 Read-only ~ [UINT
224 Read-only  [UINT
225 Read-only  [INT

226 Read-only  |INT

227 Read-only  |INT

228 Read-only  |UINT
229 Read-only  [UINT
230 Read-only  [INT

231 Read-only  [INT

232 Read-only  |UINT
233 Read-only  |UINT
234 Read-only  [INT

235 Read-only  [UINT
236 Read-only  [UINT
237 Read-only  [INT

238 Read-only  |UINT
239 Read-only  |UINT
240 Read-only  [UINT

Number of outstation-defined Data-Sets
Max number of binary outputs per request
Local timing accuracy 100 in microseconds
Duration of timing accuracy 100 in seconds
Support for analog output events
Max analog output index

Number of analog outputs
Support for binary output events
Max binary output index

Number of binary outputs
Support for frozen counter events
Support for frozen counters
Support for counter events

1
0
0
1
0
0
1
1
1
Max counter index 0
Number of counter points 0
1

1

0

0

1

0

0

1

0

0

Support for frozen analog inputs

Support for analog input events

Maximum analog input index

Number of analog input points

Support for double-bit binary input events
Maximum double-bit binary input index
Number of double-bit binary input points
Support for binary input events

Max binary input index

Number of binary input points

Max transmit fragment size Response size

NS Y e Y Y I e Y Y I eI e N Y e NN Y e Y N Y T N e e e s
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Table 31 - Object Group 0, Variations for Attribute Set 0 (Continued)

Variation | Read/Write ﬁ:tt:bTuyt;e Max Length in Bytes | Description Value

24 Read-only  [UINT 4 Max receive fragment size Response size
This variation returns firmware FRN. FRN 1.00.
Supported ranges: FRN x.yy, FRN x.yyy, FRN xx.yy, or

242 Read-only ~ [VSTR 5 Device manufacturer's software version \I;VRh'i:(:%}; xx is 0...99, and yy or yyy is 00...99.
For example, FRN 1.00, FRN 1.05, FRN 12.05, FRN 102.27,
or FRN 103.117.
Supported ranges: HW SER x/REV yy

) . . . Where x is A...F and yy is 00...31.

243 Read-only  |VSTR 6 Device manufacturer's hardware version For example, HW SER A/REV 01, HW SER B/REV 03, or
HW SER C/REV 31.

244 - - - Reserved for future assignment -

. length of the string recd -

245 Read /Write |VSTR value, max 255 bytes User-assigned location name Default

246 Read/Write |VSTR {’eal}géh rf:]gf(h%%tg;?es User-assigned ID code/number Default

247 - - - Reserved for future assignment -

248 - - - Reserved for future assignment -

249 Read-only  [VSTR 6 DNP subset and conformance lg:zl‘é‘?}r%ﬁtz'gg; eturns Subset level and Test procedure
Supported ranges: 2080-L70E-24xxxN SER A

length of the stri . . Wh is QWB or 0BB.

250 Read-only  [VSTR vear;ge 0Fthe stNG | pevice manufacturer's product name and model Foreerfaﬁ)[glles, 308[]?{70[]E-UWBN SERAor
2080-L70E-240BBN SER A.

251 - - - Reserved for future assignment -

252 Read-only  [VSTR 19 Device manufacturer's name ngqaarti%trifn returns the Company name, Rockwell

253 Read-only |- - Reserved for future assignment -

-~ _ _ Cmonif . This variable returns all variations in this group except

254 Read-only Non-specific all attributes request this variation.
This variation returns the R/W property for each

255 Read-only |- - List of attribute variations variation.

0 for Read-only
1for Read or Write

Event Reporting

This section covers how to generate DNP3 events from DNP3 Data Objects and how to report
the generated events by polled response or unsolicited response.

Generate Events

The controller has a separate buffer area that you can use to log DNP3 events internally.

The maximum number of events that can be logged is 10000 (see DNP3 10K Event Logging on
page 11), regardless of the Event data type. In 2080-L70E-240xBN controllers, a Data-Set event
can consume multiple numbers of the event buffer.

If the number of the generated events reaches this value, the controller sets IIN2.3
[EVENT_BUFFER_OVERFLOW]. Further events are not logged until the logged events are
reported to the DNP3 Master and the buffer is available.

The logged events are not removed until they are reported to the DNP3 Master successfully.
Logged events can also be cleared when one of the following events occur:

New 0S firmware update
New user program download

Figure 28 on page 110 shows how to generate events for a Binary Input Object and a 16-bit
Analog Input Object. In the DNP3 Slave configuration, Binary Input Object Data and 16-bit
Analog Input Object Data is configured in the DNP3 mapping table.
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Figure 28 - Generate Events for Binary Input Object

Micro870 + X

Micro870 " R . ® Connect
Remote Run Program
Frogram RARIINOGKMLOA3KIUSB\7 # &
& & a 2]
Download Upload Diagnose Secure ~ Help ~
" I3
General 4 DNP3 Slave - DNP3 Mapping
Memory
Serial Port
USB Port ®. Variable Selector . [m] e
Ethernet
M d Point:
L e Scope:  Micro870 ¥ ([ DataType 2 BOOL, BYTE, DINT, DWORD, INT, LINT, SINT, UINT, ULINT, USINTDINT. et bl
|~ DNP3 Mapping L
i DNP3 Data Set Descriptor " i ST Di < Project Val nitial V: 1
1 DNP3 Data Set PTDIDTypE lame 1as ata lype imension roject Value nitial Va
Interrupts _I0_EM_DO_00 BOOL
Modbus Mapping
Real Time Clock _IO_EM_DO_01 BOOL
Embedded I/0
|0_EM_DOC_02 BOOL
Data Log - - - =
Recipe _10_EM_DO_03 BOOL
=-Motion
| < New Axis > _IO_EM_DO_04 BOOL
< New Auis > _I0_EM_DO_05 BOOL
E-Plug-in Modules
< Empty > _I0_EM_DOC_06 BOOL
< Empty > 10_EM_DO_07 BOOL
< Empty > - - - -
=-Expansion Modules _|O_EM_DO_08 BOOL
< Available > A T M
< Available > »
< Available >
2w o Cancel B4

Select Add, then select a variable from the Variable Selector dialog for the Binary Input Object.
Figure 29 - Data Types for Binary Input Object Example

DNP3 Slave - DNP3 Mapping

Add | | Delete | ‘ Import | ‘ Export ‘

Binary Input | Analog Input | Counter | Double Binary Input | Binary Output | Analog Qutput | Small BCD

Index Variable Name Data Type Class Flag Mapped Points
o] Bl_Dnp3 BOOL il Bl_Flag 1

There are two methods to create Binary Input Object. You can create the object as a BOOL data
type or as a UINT data type. The UINT data type represents similar to a BOOL array of 16 bits
and this representation is similar to the BOOL array used in MicroLogix™ 1400 controllers.
Figure 30 - Class Events for Binary Input Object Example

DNPS3 Slave - DNP3 Mapping

| Add ‘ ‘ Delete ‘ | Import | ‘ Export |

Binary Input | Analeg Input | Counter | Double Binary Input | Binary Output | Analog Output | Small BCD

Index Variable Name Data Type Class Flag Mapped Points
0 _IO_EM_DO_04 | BOOL i Binary 1

1 XYZ BOOL 2 v | | XYZ Status 1

2.7 BI10_0 UINT s BI10_0_Status |16

18.33 BIT0_1 UINT P BIT0_1_status |16

3448 BHO2 UINT 3 ¥ | BI0.2 Status |16

Figure 30 shows the different class events that can be triggered when the BOOL variable is
triggered. When using the UINT variable, any of the bits in the UINT trigger the respective class
event.
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In the same manner, create this 16-bit Analog Input Object in the Analog Input tab and define
Index 0 as Class 1, Index 1as Class 2, and Index 2 as Class 3.

Figure 31 - Analog Input Object Example

DNP3 Slave - DNP3 Mapping

| Add | ‘ Delete ‘ | Import | ‘ Export ‘

Binary Input  Analog Input | Counter | Double Binary Input | Binary Output | Analog Output | Small BCD

Index Variable Name Data Type Class Flag Dead Band
0 AnalogValuel REAL 1V AnalogV1
1 AnalogValue2 REAL PLve AnalogV2
2 AnalogValue3 REAL i AnalogV3
DNP3 10K Event Logging

Up t0 10,000 events can be logged. To configure the number of events, change the Unsolicited
Responses for the Class 1/2/3 to Enabled and define 10,000 into the Number of Events field.
Download the project into the controller for the setting to take effect.

Figure 32 - Configure Number of Events to Log

Controller - DNP3 Slave

Max Response Size: 2048 byte
Confirmation Timeout: 10000 ms
Select Timeout: 10 sec

Enable Time Synchronization

Time Synchronization Interval: 0 min
Unsolicited Responses
Channel for Unsolicited Responses: | Embedded Serial Port ¥
[] Restore Events After Power Cycle

[] send Initial Unsolicited Null Response on Restart
[] Enable Unsolicited On Start Up

Number of Retries: 4]

Unsolicited Responses for Class 1. | Enabled Number of Events: \:WOOOC{:JI Hold Time after Events: |5 sec
Unsolicited Responses for Class 2. | Disabled Number of Events: |0

Unsolicited Responses for Class 3: | Disabled Number of Events: |0

When there is a change in the configuration for the number of events, you must download the
project into the controller for the setting to take effect.

Control Generating Event

The controller checks all elements in the Object Data for changes at the end of a scan and
generates events where needed.

The key method to turn on and off event generating by ladder logic is to assign the variable to
be used for controlling into the Trigger Event and Disable Change Events field.

Figure 33 on page 112 shows how to control the event generation condition by using the
Deadband for Analog Input Objects.

In this example, for 16-bit Analog Input point 0, if the absolute value of the difference between
the present value of the variable AnalogValuel and the value that was most recently queued as
an event for that point exceeds the deadband value in variable AnalogV1Deadband, then an
event is generated for that point.
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Figure 33 - Control Event Generation Example

DNP3 Slave - DNP3 Mapping

| Add ‘ | Delete ‘ ‘ Import | | Export ‘

Binary Input | Analog Input | Counter | Double Binary Input | Binary Output | Analog Output | Small BCD

Index Variable Name Data Type Class
0 AnalogValuel REAL 1
1 AnalogValue2 REAL Pt
2 AnalogValue3 REAL e

Flag Dead Band Trigger Event  Disable Change Events
AnalogV1 AnalogV1Deadband | _|O_EM_DO_02 _IO_EM_DO_05
AnalogV2

AnalogV3

Report Event By Polled Response

When a DNP3 Master sends a poll to read Class events, any events that are logged to the event
buffer are reported in the polled response.

Define the Number of Events for the respective Class event in the DNP3 Slave configuration

page as shown in Figure 34.
Figure 34 - Define Number of Events for each Class Event

Controller - DNP3 Slave

Max Response Size: 2048 byte
Confirmation Timeout: 10000 ms
Select Timeout: 10 sec

Enable Time Synchronization

Time Synchronization Interval: 0 min
Unsolicited Responses

Channel for Unsclicited Responses: | Embedded Serial Port ¥
[] Restore Events After Power Cycle
[] Send Initial Unsolicited Null Response on Restart
Enable Unsolicited On Start Up

Number of Retries: 0

Unsolicited Responses for Class 1: | Disabled “ Number of Events: \’T_d |
Unsolicited Responses for Class 2: | Disabled Number of Events: |10

Unsolicited Responses for Class 3: | Disabled Number of Events: |10

Report Event By Unsolicited Response

To initiate and send Unsolicited Responses to a DNP3 Master, configure the following
parameters correctly. For more information, see DNP3 Slave Application Layer Configuration

Parameters on page 80.
« Master Node 0
«  Channel for Unsolicited Response
+ Enable Unsolicited On Start Up
« Enable Unsolicited For Class!
« Enable Unsolicited For Class2
+ Enable Unsolicited For Class3
« Send Initial Unsolicited On Start Up
«  Number of Class1 Events
« Hold Time after Class1 Events (x1s)
«  Number of Class2 Events
«  Hold Time after Class2 Events (x1s)
«  Number of Class3 Events
« Hold Time after Class3 Events (x1s)

Rockwell Automation Publication 2080-UM002P-EN-E - December 2023



Chapter 6 Micro870 Controller Distributed Network Protocol

» DNP3 Object Data
»  DNP3 Object Config
«  Content of the Config File

In some cases, the controller may not send an Unsolicited Response even though the
parameters are configured properly.

« Normally, when the parameter Enable Unsolicited On Start Up is checked, the controller
initiates an Unsolicited Response with the function code ENABLE_UNSOLICITED(20), if
there are any events that are logged into the event buffer. However, when a request
with the function code DISABLE_UNSOLICITED(21) is received, an Unsolicited Response
is not sent.

«  When the parameter Enable Unsolicited On Start Up is unchecked, the controller does
not trigger the Unsolicited Response until a request with the function code
ENABLE_UNSOLICITED(20) from the DNP3 Master is received.

Figure 35 shows how to initiate and send the Unsolicited Response. Master Node 0 in the DNP3
Slave configuration page indicates that the Unsolicited Response is reported to the Master
with the node address 3.

Figure 35 - Initiate and Send Unsolicited Response

Controller - DNP3 Slave

Max Response Size: 2048 byte
Confirmation Timeout: 10000 ms
Select Timeout: 10 sec

Enable Time Synchronization
Time Synchronization Interval: 0 min

Unsolicited Responses

Channel for Unsolicited Responses: | Embedded Serial Port ¥
[] Restore Events After Power Cycle
[] Send Initial Unsclicited Null Response on Restart
[] Enable Unsolicited On Start Up
Number of Retries: 0
Unsolicited Responses for Class 1: | Enabled ¥ Number of Events: |10 Hold Time after Events: |5 sec
Unsolicited Responses for Class 2: | Enabled ¥ Number of Events: |10 Hold Time after Events: |5 sec

Unsolicited Responses for Class 3: Enab\ed V Number of Events: |10 Hold Time after Events: |5 sec

The parameter for Unsolicited Response in the DNP3 Slave configuration indicates that the
Unsolicited Response is reported for all communication ports (Serial and Ethernet) that are
defined. In this example, an Initial Unsolicited Response is sent on startup and all events of
Class 1,2, and 3 are reported. Since Hold Times are configured to 5 seconds, generated events
are reported after 5 seconds.

Collision Avoidance The controller supports the following two methods for collision avoidance.
« Detecting transmitted data (TX/RX line on RS-485 communication)
« Detecting out-of-band carrier (DCD on RS-232C communication)

When the controller is connected to a RS-485 network, it monitors all data on the link. If the
controller is preparing to transmit a packet and finds the link busy, it waits for an interval that
is defined by the Backoff_Time until it is no longer busy.

Backoff_Time = Pre Transmit Delay (x1 ms) + Max Random Delay (x1 ms)
The Pre Transmit Delay (x1 ms) in the Link Layer Channel Configuration file is a fixed delay and
the Max Random Delay (x1 ms) in the Channel Configuration file is a maximum random delay for

Channel 0 and Channel 2. You must specify those parameters to get the collision avoidance
mechanism.
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Time Synchronization

N4

After the Backoff_Time, the controller tries again, either indefinitely, or up to a configurable
maximum number of retries. If a maximum is used, the protocol considers this as a link
failure.

The time value in the real-time clock (RTC) of the controller (firmware real-time clock) or plug-
in module (2080-MEMBAK-RTC2 or 2080-SDMEMRTC-SC) is updated every second.

The DNP3 subsystem and the RTC (firmware or plug-in module) are synchronized by the
following conditions:

» At power-up

«  Arequest for time synchronization from a DNP3 Master
At power-up, the DNP3 subsystem gets the time from the controller. For the controller to
acquire the correct time, a plug-in module RTC should be used and enabled before a power
cycle to acquire the correct time from the controller. The firmware RTC always reverts to a

default time and date after a power cycle, so it is not able to provide an accurate time to the
DNP3 subsystem.

If a plug-in module RTC is not used, then the firmware RTC must be enabled. To enable
firmware RTC, select Enable firmware real-time clock.

Controller - Real Time Clock

(i) Date and time are only available when connected to controller.

Battery: Not Available
Date: Not Available
Time: MNot Available

Allow real time clock to be changed in run mode

Enable firmware real time clock

[] Adijust for Daylight Saving (+01:00)

When there is a write request for time synchronization from a DNP3 Master, the time in the
RTC (firmware or plug-in module) is synchronized with the time from the DNP3 Master.

Table 32 shows the accuracy of the 2080-MEMBAK-RTC2 plug-in module. Use these values to
configure the Time Synchronization Interval in the Micro870 DNP3 Slave configuration, so that

a DNP3 Master can send the time synchronization request periodically for more accurate times
in the controller.

Table 32 - 2080-MEMBAK-RTC2 Accuracy

RTC Accuracy” Ambient Temperature
5 sec/month 25°C(77°F)
+9 sec/month -20...+85 °C (-4...+149 °F)

(1) These numbers are maximum worst case values over a 31-day month.
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Adjust for Daylight Saving

Use this feature to shift the controller clock by one hour during the summer time. To enable
this feature, select Adjust for Daylight Saving and download the project to the controller. You
can also change this setting during runtime.

This feature is available for Micro850 (2080-L50E) and Micro870 (2080-L70E) controllers with
Connected Components Workbench software version 22.00 or later.

Controller - Real Time Clock

(i) Date and time are only available when connected to controller.

Battery: Not Available
Date: Not Available
Time: Not Available

Set Date/Time.

["] Allow real time clock to be changed in run mode

[] Enable firmware real time clock

[] Adjust for Daylight Saving (+01:00)

Errors in a DNP3 Slave subsystem are logged in the Communication Diagnostics page in

Diagnostics
Connected Components Workbench software.

Figure 36 - Communication Diagnostics for Embedded Serial Port

Micro870 - Communication Diagnostics A > JN[leet:y(0)

Communication: Serial Port

~

Channel: Embedded Serial w2

Driver: DNP3 Slave

Diagnostic Counters

Channel Status:

Messages Received: 0 Messages Sent:

Messages Retried: 0 Messages Undelivered:

Bytes Received on Channel: 0 Bytes Sent on Channel:

Frames Received on Channel: 0 Frames Sent on Channel:
Fragments Received on Channel: 0 Fragments Sent on Channel:
Link Layer Error Count: 0 Last Link Layer Error Code:
Application Layer Error Count: 0 Last Application Layer Error Code:
Transport Layer Error Count: 0 Last Transport Layer Error Code:
Physical Layer Errors: 0 Last Physical Layer Error Code:
Current Session Status: 0 Session Events Overflowed:
Session Events Confirmed: 0 Session Events Sent:

Reset Counters

NAK Messages Received:
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Figure 37 - Communication Diagnostics for 2080-SERIALISOL Plug-in Module
Micro870 - Communication Diagnostics & > J¥[leyet-¥(0)
Communication: Serial Port Reset Counters
Channel: Slot 2 | 2080-SERIALISOL at port 6 ¥
Driver: DNP3 Slave
Diagnostic Counters
Channel Status: NAK Messages Received:
Messages Received: Messages Sent:
Messages Retried: Messages Undelivered:
Bytes Received on Channel: Bytes Sent on Channel:
Frames Received on Channel: Frames Sent on Channel:
Fragments Received on Channel: Fragments Sent on Channel:
Link Layer Error Count: Last Link Layer Error Code:
Application Layer Error Count: Last Application Layer Error Code:
Transport Layer Error Count: Last Transport Layer Error Code:
Physical Layer Errors: Last Physical Layer Error Code:
Current Session Status: Session Events Overflowed:
Session Events Confirmed: Session Events Sent:
. .
Diagnostics for Ethernet Port
Diagnostic Counters and Errors in the DNP3 Slave subsystem for the Ethernet port are shown
in the Connected Components Workbench software. Select Diagnose to display the Diagnostic
page.
Figure 38 - Communication Diagnostics for Ethernet Port
Micro870 - Communication Diagnostics & X E¥ileret-¥{t}
Protocols: DNP3 Slave
Diagnostic Counters
Channel Status: NAK Messages Received: 0
Messages Received: Messages Sent: 0
Messages Retried: Messages Undelivered: 0
Bytes Received on Channel: Bytes Sent on Channel: 0
Frames Received on Channel: Frames Sent on Channel: 0
Fragments Received on Channel: Fragments Sent on Channel: 0
Link Layer Error Count: Last Link Layer Error Code: 0
Application Layer Error Count: Last Application Layer Error Code: 0
Transport Layer Error Count: Last Transport Layer Error Code: 0
Physical Layer Errors: Last Physical Layer Error Code: 0
Current Session Status: Session Events Overflowed: 0
Session Events Confirmed: Session Events Sent: 0
Session Request Timeouts: Session Requests Failed: 0
Session Link Status Requests Received: Session Link Status Frames Received: 0
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Table 33 - Error Codes

Value (Dec) Mnemonic Description

0 ERROR_PHYS_TRANSMIT Error returned from target transmit routine

1 ERROR_PHYS_CHAR_TIMEOUT Intercharacter timeout occurred

2 ERROR_PHYS_REMOTE_CLOSE Remote side of channel closed connection

3 ERROR_LINK_FRAME_LENGTH Incoming frame too short or exceeded buffer size
b ERROR_LINK_ADDRESS_UNKNOWN Received frame was for an unknown link address
5 ERROR_LINK_ILLEGAL_FUNCTION llegal link function code in received frame

6 ERROR_LINK_INVALID_CHECKSUM Invalid checksum or CRC

7 ERROR_LINK_NOT_RESET Link has not been reset, frame rejected

8 ERROR_LINK_FCB Received invalid frame count bit

9 ERROR_LINK_INVALID_START_CHAR Did not receive correct starting sync char

10 ERROR_LINK_FRAME_TIMEQUT Entire frame was not received in specified time
1 ERROR_LINK_CNFM_TIMEOUT Link Confirm was not received in specified time
12 ERROR_LINK_STATUS_TIMEOUT Link status response not received in specified time

The following link errors are used by 101/103

13 ERROR_LINK_WRONG_SESN Response was not from expected session

14 ERROR_LINK_WRONG_REPLY Received unexpected reply, frame rejected

15 ERROR_LINK_INVALID_2ND_CHAR Did not receive correct second sync char

16 ERROR_LINK_INVALID_END_CHAR Did not receive correct ending sync character

17 ERROR_LINK_MISMATCHING_LENGTH Variable length bytes in FT1.2 frame did not match
18 ERROR_LINK_INV_DIR Received invalid dir bit in control octet

The following link errors are used by 104

19 ERROR_LINK_NO_CNFM_RECEIVED Confirmation of 104 U-format APDU not received

20 ERROR_LINK_NO_ACK_RECEIVED Acknowledgment of 104 I-format APDU not received

2 ERROR_LINK_SEQUENCE_UNKNOWN Unknown confirming sequence number in received APDU
22 ERROR_LINK_OUT_OF _SEQUENCE Received APDU not in sequence with previous APDU
Transport layer errors

23 ERROR_TPRT_SEQUENCE_ERROR Sequence number error
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Diagnostics for Secure Authentication

Diagnostic information for Secure Authentication is shown in Connected Components
Workbench software. Select Diagnose to display the Diagnostic page.

Figure 39 - Communication Diagnostics for Secure Authentication

Micro870 - Communication Diagnostics + > ENeretyi}

Diagnostic Counters

Channel Status:

Messages Received:

Messages Retried:

Bytes Received on Channel:
Frames Received on Channel:
Fragments Received on Channel:

Link Layer Error Count:

NAK Messages Received:
Messages Sent:
Messages Undelivered:
Bytes Sent on Channel:
Frames Sent on Channel:
Fragments Sent on Channel:

Last Link Layer Error Code:

Application Layer Error Count: 0 Last Application Layer Error Code: 0
Transport Layer Error Count: 0 Last Transport Layer Error Code: 0
Physical Layer Errors: 0 Last Physical Layer Error Code: 0
Current Session Status: 0 Session Events Overflowed: 0
Session Events Confirmed: 0 Session Events Sent: 0
Session Request Timeouts: 0 Session Requests Failed: 0
Session Link Status Requests Received: 0 Session Link Status Frames Received: 0
Session Secure Authentication Messages Received: 0 Session Secure Authentication Messages Sent: 0
Session Secure Authentication Response Timeouts: 0 Session Authentication Key Exchanges: 0

Function Codes Table 34 shows the Application Layer Function codes that are implemented in the controller.
Table 34 - Function Codes for DNP3 in Micro870 Controllers

Message Type | Function Code Name Micro870 Support Description

Confirmation 0(0x00) CONFIRM Yes Controller parses/sends

Request 1(0x01) READ Yes Controller parses

Request 2(0x02) WRITE Yes Controller parses

Request 3(0x03) SELECT Yes Controller parses

Request 4(0x04) OPERATE Yes Controller parses

Request 5(0x05) DIRECT_OPERATE Yes Controller parses

Request 6 (0x06) DIRECT_OPERATE_NR Yes Controller parses

Request 7(0x07) IMMED_FREEZE Yes Controller parses

Request 8(0x08) IMMED_FREEZE_NR Yes Controller parses

Request 9(0x09) FREEZE_CLEAR Yes Controller parses

Request 10 (0x0A) FREEZE_CLEAR_NR Yes Controller parses

Request 11(0x0B) FREEZE_AT_TIME No -

Request 12(0x0C) FREEZE_AT_TIME_NR No -

et o000 oo e
Request 14 (0x0E) WARM_RESTART No Controller parses

Request 15 (0xOF) INITIALIZE_DATA No Obsolete

Request 16 (0x10) INITIALIZE_APPL Yes E{;]Egr?:ﬁ;%e:gsgte;}gears the fault and changes the controller mode
Request 17(0xTI) START_APPL Yes E[;Jgg%lgetg%aur:.es. Clears the fault and changes the controller mode
Request 18 (0x12) STOP_APPL Yes Controller parses. Changes the controller mode to Remote Program.
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Table 34 - Function Codes for DNP3 in Micro870 Controllers (Continued)
Message Type | Function Code Name Micro870 Support Description
Request 19 (0x13) SAVE_CONFIG No Deprecated
Request 20 (0x14) ENABLE_UNSOLICITED Yes Controller parses
Request 21(0x15) DISABLE_UNSOLICITED Yes Controller parses
Request 22 (0x16) ASSIGN_CLASS No -
Request 23(0x17) DELAY_MEASURE Yes Controller parses. Used for non-LAN
Request 24 (0x18) RECORD_CURRENT_TIME No Controller parses. Used for LAN
Request 25(0x19) OPEN_FILE Yes Controller parses
Request 26 (0x14) CLOSE_FILE Yes Controller parses
Request 27(0x1B) DELETE_FILE Yes Controller parses
Request 28 (0x1C) GET_FILE_INFO No Controller parses
Request 29(0x1D) AUTHENTICATE_FILE Yes Controller parses
Request 30 (0xIE) ABORT_FILE No Controller parses
Request 31(0x1F) ACTIVATE_CONFIG No Controller parses
Request 32(0x20) AUTHENTICATE_REQ No Controller parses
Request 33(0x21) AUTHENTICATE_ERR No Controller parses
Response 34 (0x22) RESPONSE Yes Controller sends
Response 35(0x23) UNSOLICITED_RESPONSE Yes Controller sends
Response 36 (0x24) AUTHENTICATE _RESPONSE No Controller sends

37(0x25)...47 (0x2F) No Reserved
Implementation Table Micro870 (2080-L70E-240xBN) controllers support DNP3 Certification Subset Level 2.

Table 35 identifies which object groups and variations, function codes, and qualifiers the

device supports in both requests and responses. The Request and Response columns identify
all requests and responses that may be sent/parsed by a DNP3 Master, or must be parsed/sent
by the controller.

The implementation table lists all functionality that is required by either a DNP3 Master or
controller as defined within the DNP3 IED Conformance Test Procedures. Any functionality
beyond the highest subset level that is supported is indicated by the gray table cells.

Table 35 - Implementation Table for Micro870 controllers

. . Request Response
DNP Object Group and Variation DNP3 Master may issue, controller must parse | DNP3 Master must parse, controller may issue
Group Num | Var Num | Description Function Codes (Dec) |Qualifier Codes (Hex) |Function Codes (Dec) |Qualifier Codes (Hex)
2...239
24)..243 : . 00, 01(start-stop) _
0 248, 950 Device Attribute 1(read) 06 (no range, or all 129 (response) 00 (start-stop)
252
00, 01(start-stop)
1(read 129 00 (start-st
0 20 i [ Device Attribute Uizl 06 (no range, or all i Moy
2 (write) 00, 01(start-stap)
Device Attribute - Non-specific all 00, 01(start-stop)
0 24 attributes request 1(read) 06 (no range, or all)
Device Attributes - List of attribute 00, 01(start-stop) g
0 255 variations 1(read) 06 (no range, or all 129 (response) 00 (start-stop)
1 0 Binary Input - Any Variation 1(read) 00, 01{start-stop)
yinp y 06 (no range, or all)
1 1 Binary Input - Packed format 1(read) gg’(gl(rs;ﬁgésgﬂ)”) 129 (response) 00, 01(start-stop)
1 2 Binary Input - With flags 1(read) gg'(ﬂl)(rs;ﬁa:s;?g)ll) 129 (response) 00, 01(start-stop)
i . . 06 (no range, or all)
2 0 Binary Input Event - Any Variation 1(read) 07, 08 (limited qty)
. i . 06 (no range, or all) 129 (response) ;
2 1 Binary Input Event - Without time 1(read) 07, 08 (limited qty) 130 (unsol. resp) 17, 28 (index)
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Table 35 - Implementation Table for Micro870 controllers (Continued)

. . Request Response
DNP Object Group and Variation DNP3 Master may issue, controller must parse | DNP3 Master must parse, controller may issue
Group Num | Var Num |Description Function Codes (Dec) |Qualifier Codes (Hex) |Function Codes (Dec) |Qualifier Codes (Hex)
Binary Input Event - With absolute 06 (no range, or all) 129 (response) .
2 2 time 1(read) 07, 08 (limited qty) 130 (unsol. resp) 17,28 (index)
) e - 06 (no range, or all) 129 (response) :
2 3 Binary Input Event - With relative time |1(read) 07, 08 (limited ty) 130 (unsol. resp) 17,28 (index)
3 0 Double-bit Binary Input - Any Variation |1(read) gg’(gl(rs;ﬁgés;?%)”)
Double-bit Binary Input - Packed 00, 01(start-stop) g
3 1 format 1(read) 06 (no range, or all 129 (response) 00, 01(start-stop)
3 2 Double-bit Binary Input - With flags  [1(read) gg’(gl(rs;ﬁ;tésgﬁg)”) 129 (response) 00, 01(start-stop)
Double-bit Binary Input Event - Any 06 (no range, or all)
4 0 Variation 1(read) 07, 08 (limited qty)
Double-bit Binary Input Event - 06 (no range, or all) 129 (response) ;
4 1 Without time 1(read) 07, 08 (limited qty) 130 (unsol. resp) 17,28 (index)
Double-bit Binary Input Event - With 06 (no range, or all) 129 (response) q
4 2 absolute time 1(read) 07,08 (lmited qty) {130 (unsol. resp) 17,28 (index)
Double-bit Binary Input Event - With 06 (no range, or all) 129 (response) 8
4 3 relative time 1(read) 07, 08 (limited gty) 130 (unsal. resp) 17,28 index)
00, 01(start-st
10 0 Binary Output - Any Variation 1(read) 08 (no(rsazge,soiz)ll)
Binary Output - Output status with 00, 01(start-stop) .
10 2 flags 1(read) 06 (no range, or all) 129 (response) 00, 01(start-stap)
BEselect) )
Binary Command - Control relay 4 (operate .
12 1 output block (CROB) 5 (direct op) 17, 28 (index) 129 (response) echo of request
6 (dir. op, no ack)
00, 01(start-st
20 0 Counter - Any Variation 1(read) (start-stop)
06 (no range, or all)
e 00, 01(start-stop) .
20 1 Counter - 32-bit with flag 1(read) 06 (no range, or all 129 (response) 00, 01(start-stop)
7((freeze) )
P 8 (freeze noack
20 1 Counter - 32-bit with flag iy 06 (no range, or all)
10 (frz. cl. noack)
e 00, 01(start-stop) .
20 2 Counter - 16-bit with flag 1(read) 06 (no range, or all 129 (response) 00, 01(start-stop)
7((freeze) )
- 8 (freeze noack
20 2 Counter - 16-bit with flag i 06 (no range, or all)
10 (frz. cl. noack)
- , 01 (start-st
20 5 Counter - 32-bit without flag 1(read) gg(go(rsaﬁ;e,soﬁg)ll) 129 (response) 00, 01(start-stop)
7 (freeze)
e 8 (freeze noack)
20 5 Counter - 32-bit without flag o 06 (no range, or all)
10 (frz. cl. noack)
- 00, 01(start-st
20 6 Counter - 16-bit without flag 1(read) 06 (no(rsaﬁ[;e,soﬂ)ll) 129 (response) 00, 01(start-stop)
7((freeze) )
- 8 (freeze noack
20 6 Counter - 16-bit without flag iy 06 (no range, or all)
10 (frz. cl. noack)
00, 01(start-st
2 0 Frozen Counter - Any Variation 1(read) (start-stop)

06 (no range, or all)

2 1 Frozen Counter - 32-bit with flag 1(read) 06 (no range, or all) 129 (response) 00, 01(start-stop)

00, 01(start-stap)

2 2 Frozen Counter - 16-bit with flag 1(read) 06 (no range, or all)

129 (response) 00, 01(start-stop)

7 5 Frozen Counter - 32-bit with flag and 1(read) 00, 01(start-stop)

time 06 (o range, or all 129 (response) 00, 01(start-stop)
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Chapter 6

Micro870 Controller Distributed Network Protocol

Table 35 - Implementation Table for Micro870 controllers (Continued)

DNP Object Group and Variation

Request

DNP3 Master may issue, controller must parse

Response

DNP3 Master must parse, controller may issue

Group Num | Var Num |Description Function Codes (Dec) |Qualifier Codes (Hex) |Function Codes (Dec) |Qualifier Codes (Hex)
21 6 tFirrSéen Counter - 16-bit with flag and 1(read) gg’(gygﬁg{;f;ﬂ)”) 129 (response) 00, 01 (start-stop)
2 g Frozen Counter - 32-bit without flag | (read) gg'(ﬂl(rs;ﬁg;;‘;g)”) 129 (response) 00, 01 (start-stop)
2 10 Frozen Counter - 16-bit without flag ~ |1(read) gg(gl(rs;ﬁges;?g)”) 129 (response) 00, 01(start-stop)
22 0 Counter Event - Any Variation 1(read) 89 (&? (rlﬁgﬁi’doggl)l)

22 1 Counter Event - 32-bit with flag 1(read) 89 ([?g (rl?rg?t%dogt?})l) }:25?] ((Lensspo?.an:s)p) 17, 28 (index)

2 2 Counter Event - 16-bit with flag 1 (read) = (gg(jﬁg?t%d";&')” = ((Lensspo‘}.”fjs)p) 17, 28 (index)

99 5 Ei?rajgter Event - 32-bit with flagand |, (read) 83 (gg(r"ar?]%zdoatzl)l) %?J((Lensspoﬁ.nrs:s)p) 17,28 (index)
A il e
23 0 Frozen Counter Event - Any Variation |1(read) 89 (Sé) (rliar?migt%dogt?/l)”

23 1 Frozen Counter Event - 32-bit with flag |1(read) gg (8{? (rliarg?tZ’dot;t?/l)l) %g(([Jensspoﬁ.nrs:s)p) 17, 28 (index)

23 2 Frozen Counter Event - 16-bit with flag |1(read) 89 ([?g (rl?rg?t%dogt?})l) }%g(([]ensspgﬁ,nrs:s)p) 17, 28 (index)

n o [ e T g ool Bl [mastoe
23 6 Zg%zzrr;] [éounter Event - 16-bit with flag 1(read) 83 (gg(r"ar?]%zdoatzl)l) %?J((Lensspoﬁ.nrs:s)p) 17,28 (index)

30 0 Analog Input - Any Variation 1(read) gg'(gl(rs;z;:s::z)”)

30 1 Analog Input - 32-bit with flag 1(read) gg(gl(rs;ﬁgesgﬂ)”) 129 (response) 00, 01(start-stop)
30 2 Analog Input - 16-bit with flag 1(read) gg’(gl(rs;ﬁ;t;;?%)”) 129 (response) 00, 01(start-stop)
30 3 Analog Input - 32-bit without flag ~ |1(read) gg'(ﬂl(f;ﬁge'f;?g)”) 129 (response) 00, 01 (start-stop)
30 4 Analog Input - 16-bit without flag 1(read) gg(gl(rs;ﬁgesgﬂ)”) 129 (response) 00, 01(start-stop)
30 5 ﬁgglog Input - Single-prec flt-pt with |, (read) gg’(gl(rs;ﬁ;t;;?%)”) 129 (response) 00, 01 (start-stop)
32 0 Analog Input Event - Any Variation 1(read) gg (gg(rlxﬁz,doagl)l)

3 1 ﬁrrlT?[leog Input Event - 32-bit without |, (read) 83 (gg(r"ar?]%zdoatzl)l) }%g ((Lenssporin;sgs)p) 17,28 (index)

3 9 ér;?éog Input Event - 16-bit without 1(read) gs (Sg(rl?rg?t%dogt?})” }:25% ((Lensspoﬁ.an:s)p) 17,28 (index)

3 3 Analog Input Event - 32-bit with time  |1(read) = (gg(jﬁg?{;’d";&'}) }%g(([fnsspoﬁl"f:s)p) 17, 28 (index)

3 4 Analag Input Event - 16-bit with time |1 (read) 83 (gg(rlﬁgﬁzdoat?/l)” }ggﬁfnsspo‘f."rsjs)p) 17, 28 index)
e il e
e el e
40 0 Analog Output Status - Any Variation |1(read) gg(gl(:z;t:;?z)”)

40 1 Analog Output Status - 32-bit with flag |1(read) gg'(ﬂl(rs;ﬁg;;‘;g)”) 129 (response) 00, 01 (start-stop)
40 ) Analog Output Status - 16-bit with flag |1(read) 00, 01 start-stop) 129 (response) 00, 01 (start-stop)

06 (no range, or all)
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Chapter 6

Micro870 Controller Distributed Network Protocol

Table 35 - Implementation Table for Micro870 controllers (Continued)

DNP Object Group and Variation

Request

DNP3 Master may issue, controller must parse

Response

DNP3 Master must parse, controller may issue

Group Num | Var Num |Description Function Codes (Dec) |Qualifier Codes (Hex) |Function Codes (Dec) |Qualifier Codes (Hex)
Analog Output Status - Single-prec flt- 00, 01(start-stop) g
40 3 ptwith flag 1(read) 06 (no range, or all 129 (response) 00, 01(start-stop)
3 (select)
2o 4 (operate) .
4 1 Analog Qutput - 32-bit 5 (direct op) 17,27, 28 (index) 129 (response) echo of request
6 (dir. op, no ack)
3 (select)
Ry 4 (operate) :
4] 2 Analog Output - 16-bit 5 (direct op) 17,27, 28 (index) 129 (response) echo of request
6 (dir. op, no ack)
3 (select)
4] 3 Analog Output - Single-prec flt-pt gggﬁigtgg) 17, 27, 28 (index) 129 (response) echo of request
6 (dir. op, no ack)
- _ 07 (limited gty)
1(read 07 (limited gty =1 129
50 1 Time and Date - Absolute time ) limited gty =1) ) (qty=1)
2 (write) 07 (limited gty =1)
Time and Date - Absolute time at last ] e _
50 3 recorded time 2 (write) 07 (limited gty =1)
51 1 Time and Date CTO - Absolute time, 129 (response) 07 (limited gty)
synchronized 130 (unsal. resp) (qty=1)
51 9 Time and Date CTO - Absolute time, 129 (response) 07 (limited gty)
unsynchronized 130 (unsol. resp) (qty=1)
. ) 07 (limited gty)
52 2 Time Delay - Fine 129 (response) (aty=1)
60 1 Class Objects - Class 0 data 1(read) 06 (no range, or all)
06 (no range, or all)
, 1(read) 07, 08 (limited ty)
60 2 Class Objects - Class 1data 20 (enbl. unsol)
71(dab. .unsol.). 06 (no range, or all)
. 06 (no range, or all)
60 3 Class Objects - Class 2 data 1(read) 07, 08 (limited aty)
06 (no range, or all)
, 1(read) 07, 08 (limited ty)
60 4 Class Objects - Class 3 data 20 (enbl. unsol)
71(dab. .unsol.). 06 (no range, or all)
1(read) 00, 01(start-stop) 129 (response) 00, 01(start-stop)
80 1 Internal Indications - Packed format . 00 (start-stop)
2{write) index=7
85 0 Data-Set Prototype 1(read) 06 (no range, or all)
00, 01(start-stop)
85 1 Data-Set Prototype 1(read) 06 (no range, or all) 129 (response) 5B (free format)
17, 28 (index)
00, 01(start-stop)
86 1 Data-Set Descriptor - Contents 1(read) 06 (no range, or all) 129 (response) 5B (free format)
17, 28 (index)
00, 01(start-stap)
86 2 Data-Set Descriptor - Characteristics |1(read) 06 (no range, or all) 129 (response) 5B (free format)
17,28 (index)
00, 01(start-stop)
87 0 Data-Set - Present Value 1(read) 06 (no range, or all)
17, 28 (index)
00, 01(start-stop)
87 1 Data-Set - Present Value 1(read) 06 (no range, or all) 129 (response) 5B (free format)
17, 28 (index)
88 0 Data-Set Event 1(read) D8 [nojrange o all
07, 08 (limited gty)
. _ 06 (no range, or all) 129 (response)
88 1 Data-Set Event - Snapshot 1(read) 07, 08 (limited qty) 130 (unsol. resp) 5B (free format)
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Chapter 6

Micro870 Controller Distributed Network Protocol

Table 35 - Implementation Table for Micro870 controllers (Continued)

DNP Object Group and Variation

Request

DNP3 Master may issue, controller must parse

Response

DNP3 Master must parse, controller may issue

Group Num | Var Num |Description Function Codes (Dec) |Qualifier Codes (Hex) |Function Codes (Dec) |Qualifier Codes (Hex)
90 1 Application - Identifier 17 (start appl.) no range, or @
18 (stop appl. 5B (free format)
q 1 Status of Requested Operation 129 (response) [(];t(yl/lT%Ed qty)
120 1 Authentication - Challenge 32 (auth request) 5B (free format) 131(Auth. resp) 5B (free format)
120 2 Authentication - Reply 32 (auth request) 5B (free format) 131 (Auth. resp) 5B (free format)
120 3 é:alheelttication - Aggressive Mode Any requests 07 (limited gty) 129 (response) 07 (limited qgty)
Authentication - Aggressive Mode .
120 3 Request 130 (unsol. resp) 07 (limited gty)
Authentication - Session Key Status e
120 4 Request 32 (auth request) 07 (limited gty)
120 5 Authentication - Session Key Status 131 (Auth. resp) 5B (free format)
120 6 Authentication - Session Key Change |32 (auth request) 5B (free format)
120 7 Authentication - Error 33 (auth request, no ack) | 5B (free format) 131 (Auth. resp) 5B (free format)
120 7 Authentication - Error 1(read) 06 (no range, or all) 129 (response) 5B (free format)
120 9 Authentication - HMAC Any requests 5B (free format) 129 (response) 5B (free format)
120 9 Authentication - HMAC 130 (unsol. resp) 5B (free format)

No Object (function code only)

13 (cold restart)

No Object (function code only)

14 (warm restart)

No Object (function code only)

23 (delay meas.)

No Object (function code only)

24 (record current time)
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Notes:
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Chapter 7

Overview of Program
Execution

Program Execution in Micro800 Controllers

This chapter provides a brief overview of running or executing programs in a Micro800
controller.

IMPORTANT  This chapter generally describes program execution in Micro800
controllers. Certain elements may not be applicable or true for certain
models (for example, Micro820 does not support PT0 motion control).

For detailed information regarding ladder diagrams, instructions, function blocks, and so an,
see the Micro800 Programmable Controllers Instruction Manual, publication 2080-RM001.

A Micro800 cycle or scan consists of reading inputs, executing programs in sequential order,
updating outputs, and performing housekeeping (data log, recipe, communications).

Program names must begin with a letter or underscore, followed by up to 127 letters, digits, or
single underscores. Use programming languages such as ladder logic, function block
diagrams, and structured text.

Up to 256 programs may be included in a project, depending on available controller memory.
By default, the programs are cyclic (executed once per cycle or scan). As each new program is
added to a project, it is assigned the next consecutive order number. When you start up the
Project Organizer in Connected Components Workbench, it displays the program icons based
on this order. You can view and modify an order number for a program from the program'’s
properties. However, the Project Organizer does not show the new order until the next time the
project is opened.

The Micro800 controller supports jumps within a program. Call a subroutine of code within a
program by encapsulating that code as a user-defined function (UDF) or user-defined function
block (UDFB). A UDF is similar to a traditional subroutine and uses less memory than a UDFB,
while a UDFB can have multiple instances. Although a UDFB can be executed within another
UDFB, a maximum nesting depth of five is supported. A compilation error occurs if this is
exceeded. This also applies to UDFs.

Alternatively, you can assign a program to an available interrupt and have it executed only
when the interrupt is triggered. A program assigned to the User Fault Routine runs once prior
to the controller going into Fault mode.

In addition to the User Fault Routine, Micro800 controllers also support two Selectable Timed
Interrupts (STI). STIs execute assigned programs once every setpoint interval (1...65535 ms).

The Global System Variables that are associated with cycles/scans are:
+ __SYSVA_CYCLECNT - Cycle counter
» __SYSVA_TCYCURRENT - Current cycle time
o __SYSVA_TCYMAXIMUM - Maximum cycle time since last start.
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Chapter 7 Program Execution in Micro800 Controllers

Optional Module
Configuration

Controller Load and
Performance
Considerations

126

Execution Rules

The execution follows four main steps within a loop, as shown in Figure 40. The loop duration
is a cycle time for a program.

Figure 40 - Program Execution Steps

1. Read inputs 1
2. Execute POUs/programs
3. Write outputs 2
4. Housekeeping 3
(data log, recipe, and communications)
4
-
1
2
3

\/

When a cycle time is specified, a resource waits until this time has elapsed before starting the
execution of a new cycle. The Program Organizational Unit (POU) execution time varies
depending on the number of active instructions. When a cycle exceeds the specified time, the
loop continues to execute the cycle but sets an overrun flag. In such a case, the application no
longer runs in real time.

When a cycle time is not specified, a resource performs all steps in the loop then restarts a
new cycle without waiting.

Normally, before the read inputs step, the controller verifies the presence of any configured
plug-in and expansion |/0 modules. If a plug-in or expansion |/0 module is missing, the
controller faults. In Connected Components Workbench software release 10 or later, an
Optional Module configuration option is added to prevent a missing plug-in /0 or expansion
I/0 module from faulting the controller if enabled. You can enable this option for each plug-in
I/0 or expansion 1/0 module separately.

instruction to verify that the module is present because the controller will not

ATTENTION: If the optional module feature is enabled, use the MODULE_INFO
A fault if the module is missing.

Within one program scan cycle, the execution of the main steps (as indicated in Figure 40)
could be interrupted by other controller activities that have higher priority than the main
steps. Such activities include:

1. User Interrupt events, including STI, Ell, and HSC interrupts (when applicable);
2. Communication data packet receiving and transmitting;
3. PTO Motion engine periodical execution (if supported by the controller).

When one or several of these activities occupy a significant percentage of the Micro800
controller execution time, the program scan cycle time is prolonged. The Watchdog timeout
fault (0xDOT) could be reported if the impact of these activities is underestimated, and the
Watchdog timeout is set marginally. The Watchdog setting defaults to 2 s and generally never
needs to be changed.
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Chapter 7 Program Execution in Micro800 Controllers

Power-up and First Scan

In firmware revision 21.01], significant usage of interrupts in the project can affect the
Ethernet Implicit /0 messaging performance. As the interrupt has a higher priority than
Implicit messaging, use the Ethernet Diagnostics in Connected Components Workbench
software to check if there are dropped or missed packets with the desired setup.

Periodic Execution of Programs

For applications where periodic execution of programs with precise timing is required, such
as for PID, it is recommended that STI (Selectable Timed Interrupt) be used to execute the
program. STI provides precise time intervals.

It is not recommended that the system variable __SYSVA_TCYCYCTIME be used to periodically
execute all programs as this also causes all communication to execute at this rate.

WARNING: Communication timeouts may occur if programmed cycle time is set
too slow (for example, 200 ms) to maintain communications.

Table 36 - System Variable for Programmed Cycle Time

Variable Type Description
Programmed cycle time
Note: Programmed cycle time only accepts values in multiples
—SYSVA_TCYCYCTIME TIME of 10 ms. If the entered value is not a multiple of 10, it is
rounded up to the next multiple of 10.

In Program mode, all analog and digital input variables hold their last state, and the LEDs are
always updated. Also all analog and digital output variables hold their last state, but only the
analog outputs hold their last state while the digital outputs are off.

When transitioning from Program mode to Run mode, all analog output variables hold their last
state but all digital output variables are cleared.

Two system variables are also available from revision 2 and later.

Table 37 - System Variables for Scan and Power-up on Firmware Revision 2 and later

Variable Type Description
First scan bit
_SYSVA_FIRST_SCAN BOOL Can be used to initialize or reset variables immediately after

every transition from Program to Run mode.
Note: True only on first scan. After that, it is false.

Power-up bit

Can be used to initialize or reset variables immediately after
download from the Connected Components Workbench
_SYSVA_POWER_UP_BIT BOOL software or immediately after being loaded from memory
backup module (for example, microSD™ card).

Note: True only on the first scan after a power-up, or running a
new ladder for the first time.

Variable Retention

After a power cycle, all variables inside instances of instructions are cleared. Micro830 and
Micro850 controllers retain all user-created variables. Micro870 controllers can only retain a
maximum of 128 kilobytes of user-created variable values.

For example: A user-created variable that is called My_Timer of Time data type is retained
after a power cycle but the elapsed time (ET) within a user-created timer TON instruction is
cleared. This means that after a power cycle, global variables are cleared or set to initial value,
and depending on the controller, some or all user-created variable values are retained. You
can choose which variables to retain by selecting them on the global variable page.
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Program Execution in Micro800 Controllers

Memory Allocation

2080-L50E controller

Maximum Memory 327,680 bytes

Current Allocation

l Data

Program

Available Space

Data
Program

51,284 bytes (I

4344 Steps (104,276 bytes) (i

30636 bytes or

7171 Steps (172,120 bytes)

Figure 41 - Retain Variable Example

Depending on base size, the available memory on Micro800 controllers is shown in Table 38.

Table 38 - Memory Allocation for Micro800 Controllers

Attribute 10-point and 16-point 20-point 24-point and 48-point | 24-point
(Micro830) (Micro820)  |(Mico830, Micro850)  |(Micro870)

Program steps!! 4K 10K 10K 20K

Data bytes 8 KB 20 KB 20 KB 40 KB

(1)  Estimated Program and Data size are “typical” - program steps and variables are created dynamically.
1Program Step =12 data bytes.

These specifications for instruction and data size are typical numbers. When a Micro800
project is created, memory is dynamically allocated as either program or data memory at build
time. This means that program size can exceed the published specifications if data size is
sacrificed and vice versa. This flexibility allows maximum usage of execution memory. In
addition to the user-defined variables, data memory also includes any constants and
temporary variables that are generated by the compiler at build time.

If your project is larger, it affects the power-up time. Typical power up time is 10...15 seconds
for all controllers. However, if your project has many initial and project values, it may cause
the power-up time to exceed 30 seconds. After start-up, EtherNet/IP connections may take up
to 60 seconds to establish.

The Micro800 controllers also have project memory, which stores a copy of the entire
downloaded project (including comments), and configuration memory for storing plug-in setup
information, and so on.

For Micro850 (2080-L50E) controllers, the memory allocation in the Connected Components
Workbench software Controller - Memory page (Figure 42) shows a larger memory footprint,
which is much larger than the previous equivalent Micro850 (2080-LC50) controller catalog.
The reason for this difference is because the internal memory footprint has change with the
release of the 2080-L50E controllers and the memory consumption on each element have
increased, so the memory space is increased to cater for that. This does not imply that the
2080-L50E controllers have additional memory. The same Program and Data memory limit still
applies as each element usage is increased to match the same amount of consumption.

Figure 42 - Memory Allocation Comparison Between 2080-L50E and 2080-LC50 Controllers
2080-LC50 controller

Maximum Memory 163840 bytes

Current Allocation

60060 bytes (I
Program 4883 Steps (58596 bytes) (i

Available Space

Data 5476 bytes or
Program 3765 Steps (45184 bytes)
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Chapter 7 Program Execution in Micro800 Controllers

Guidelines and Limitations  Here are some guidelines and limitations to consider when programming a Micro800 controller
for Advanced Users using Connected Components Workbench software:

Each program/POU can use up to 64 Kb of internal address space. For all controllers
except Micro870, it is recommended that you split large programs into smaller
programs to improve code readability, simplify debugging and maintenance tasks.

A user-defined function (UDF) uses less memory than a user-defined function block
(UDFB). For example, 30% less for a typical sized program compared to a UDFB with one
instance. The savings increases as the number of UDFB instances increases.

A user-defined function block (UDFB) can be executed within another UDFB, with a limit
of five nested UDFBs. Avoid creating UDFBs with references to other UDFBs, as
executing these UDFBs too many times can result in a compile error. This also applies
to UDFs.

Figure 43 - Example of Five Nested UDFBs

\—> UDFBI

\—> UDFB2

\—> UDFB3
\—> UDFB4
\—> UDFB5

Structured Text (ST) is much more efficient and easier to use than Ladder Logic, when

used for equations. If you are used to using the RSLogix 500® CPT Compute instruction, a
great alternative is to use ST combined with either UDF or UDFB.

As an example, for an Astronomical Clock Calculation, Structured Text uses 40% fewer
Instructions.

Display_Output LD:
Memory Usage (Code): 3148 steps
Memory Usage (Data): 3456 bytes

Display_Output ST:
Memory Usage (Code): 1824 steps
Memory Usage (Data): 3456 bytes

You may encounter an Insufficient Reserved Memory error while downloading and
compiling a program over a certain size. One workaround is to use arrays, especially if
there are many variables.
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Notes:
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Chapter 8

Overview

EtherNet/IP Network
Functionality

EtherNet/IP Network

The EtherNet/IP network offers a full suite of control, configuration, and data collection
services by layering the Common Industrial Protocol (CIP™) over the standard Internet
protocols, such as TCP/IP and UDP. This combination of well-accepted standards provides the
capability that is required to support information data exchange and control applications.

Micro850 and Micro870 controllers with firmware revision 20.011 or earlier support Explicit
messaging over the EtherNet/IP network. Micro850 (2080-L50E) and Micro870 (2080-L70E)
controllers with firmware revision 21.011 or later add support for Implicit messaging.

For information on Implicit and Explicit messaging and how to configure EtherNet/IP or USB
drivers, see the EtherNet/IP Network Devices User Manual, publication ENET-UMOQE.

The controllers use socket interface transactions and conventional communication over the
EtherNet/IP network to communicate with Ethernet devices that do not support the
EtherNet/IP application protocol.

Micro850 and Micro870 controllers support the following EtherNet/IP network functionality:
«  Support for these EtherNet/IP network topologies:
- Star
«  Support for these EtherNet/IP network communication rates:
- 10 Mbps
- 100 Mbps
+ Duplicate IP address detection

For more information about network design, see the Ethernet Design Considerations
Reference Manual, publication ENET-RM002.
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Chapter 8 EtherNet/IP Network

Implicit Messaging 1/0

Star Network Topology
A star network topology is a traditional EtherNet/IP network that includes multiple devices that

are connected to each other through an Ethernet switch.

Figure 44 - Example of Micro850 Controller in a Star Network Topology

Micro850 controller
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Kinetix 5100 drive
with predefined tags in
the controller

1734-AENTR adapter
1734 POINT 1/0 modules
as a generic profile in the project

Micro850 (2080-L50E) and Micro870 (2080-L70E) controllers with firmware revision 21.011 or

Nodes on an EtherNet/IP later support Implicit messaging to EtherNet/IP devices in either a generic tag or as a

Network

predefined tag in Connected Components Workbench software version 21 or later. PowerFlex®
520-series drives and Kinetix® 5100 motion drives are supported with predefined tags. Other

Applies to these controllers:

EtherNet/IP devices are supported with generic profile tags. These controllers support up to
eight EtherNet/IP devices in the module configuration section of the project.

Micro850 (2080-L50E only)
with firmware revision 21.01 or later

Micro870 (2080-L70E only)
with firmware revision 21.011 or later

Table 39 - Micro850 (2080-L50E) and Micro870 (2080-L70E) Controller EtherNet/IP Nodes

Micro850 (2080-L50E) Controllers

Micro870 (2080-L70E) Controllers Nodes Supported, Max

2080-L50E-24AWB, 2080-L50E-240WB, 2080-L50E-240VB, 2080-LTOE-24AWS, 2080-L70E-240WB, 2080-L70F -24QWBK,

2080-L50E-2408B

2080-L70E-24QWBN, 2080-L70E-240WBNK, 2080-L70E-240BB, 8
2080-L70E-240BBK, 2080-L70E-240BBN

2080-L50E-48AWB, 2080-L50E-480WB, 2080-L50E-48QWBK,

2080-L50E-480VB, 2080-L50E-480BB
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How to Add PowerFlex 520-
series and Kinetix 5100
Drives over EtherNet/IP

Applies to these controllers:

Micro850 (2080-L50E only)
with firmware revision 21.01 or later

Micro870 (2080-L70E only)
with firmware revision 21.01 or later

Devices Included in the Node Count

Any EtherNet/IP devices that you add to the module configuration section are counted toward
the controller node limit. The following are examples of devices that must be counted:

+  Kinetix 5100 Motion Drives
»  PowerFlex 520-series Adjustable Frequency AC Drives
« Third-party devices that are configured as generic devices

Devices Excluded from the Node Count

When you calculate the EtherNet/IP node limitation of a controller, do not count devices that
exist on the EtherNet/IP network but are not added to the Module configuration section.

The following devices are not added to the module configuration section and are not counted
among the number of nodes:

«  Computer

« Devices that are the target of MSG Instructions but were not added to the module
configuration section

- Standard Ethernet devices with which the controller communicates through a socket
interface

Figure 45 shows nodes in the module configuration.
Figure 45 - Example EtherNet/IP Nodes

Ethernet Modules

Connection Name Type P RPI (ms) Inhibit Medule Connection Fault
PF1 PowerFlex 525 192.168.1.24 100
Generic1 Generic Device 192.168.1.14
Genenic2 Generic Device 192.168.1.3
PF2 PowerFlex 523 192.168.1.33
Motion1 Kinetix 5100 192.168.1.25
Generic3 Generic Device 192.168.1.26
Mation2 Kinetix 5100 192.168.1.99

Generic4 Generic Device 192.168.1.54 100

O00000ooD

Nodes

Micro850 (2080-L50E) and Micro870 (2080-L70E) controllers support predefined tags in both
PowerFlex 520-series drives and Kinetix 5100 drives. All other EtherNet/IP devices use the
generic profile.

When a PowerFlex 520-series drive or Kinetix 5100 drive is configured for I/0 Mode operation
and is used with Connected Components Workbench software, the use of predefined user-
defined function block (UDFB) motion instructions provides an easy way to program your
simple motion control application on Micro800 controllers with the Class 1connectivity
feature.

For instructions on where to download the UDFB files, see Download the User-defined Function
Block Instruction Files on page 146.

IMPORTANT Induction and linear motors are not supported with the UDFB.
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Add a PowerFlex 523 or PowerFlex 525 Drive

To add a PowerFlex 520-series drive into the Micro800 controller project, do the following.
1. Choose Modules under the Ethernet branch in the device configuration tree.

= Controller
| General
Memory
Startup/Faults
Serial Port
USE Port
- Ethernet
| Modules |
Interrupts
Modbus Mapping
Real Time Clock
Embedded I/O
Data Log
Recipe
—-Motion

2. Select Add to create a device.

Ethernet - Modules

Connection Name Type P RPI (ms) Inhibit Module Connection Fault

3. Inthe New Module window, select the Type and configure the module properties, and

select OK.
New Module X

General
Name:
Type: PowerFlex 525-EENET ~
IP Address: 0000
Mode: Velocity v
Major Revision 0
Minor Revision 000
Electronic Keying: Disable Keying ~
Drive Rating: 1P 110V 0.5HP ~
Description
Connection

Requested Packet 20.0

Interval (RP1) b

Unicast Connection over EtherNet/|P
[ inhibit Module

D Major fault on controller if connection
faults while in Run mode

Connection Fault

i
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Controller
General
Memory
Startup/Faults
Serial Port
USB Port
Ethernet

Modules

The module is added to the table.

Ethernet - Modules

Connection Name Type 1] RPI {ms) Inhibit Module Connection Fault

PF Powerflex 525 192.168.1.24 10.0 O

Add a Kinetix 5100 Drive

To configure the Kinetix 5100 drive in Connected Components Workbench software, do the
following.

1. Add the Kinetix 5100 drive in the Controller > Ethernet > Modules dialog. Select the
correct Kb100 catalog number then enter the name and IP address. Verify that both the
Micro800 controller and Kinetix 5100 drive are in the same subnet, and select the “Data
with Camming” connection.

New Module X
General
Name: K5100
Type Kinetix 5100 ~
Catalog 2198-E1004-ERS v
IP Address: 192.168.1.1
Connection: Data with Camming ~
Major Revision 0
Minor Revision 000
Electronic Keying: Disable Keying ~
Description
Connection

Requested Packet 5,

Interval (RPI) s

Unicast Connection over EtherNet/IP
[] inhibit Module

D Major fault on controller if connection
faults while in Run mode

Connection Fault

x| o ]

2. The Kinetix 5100 drive is configured as shown in the Ethernet - Modules dialog. Repeat
step 1to add more K5100 drives in the same subnet of the Micro800 controller.

“  Ethernet - Modules

Add Config Delete
Connection Name Type P RPI (ms) Inhibit Module Connection Fault
K5100 Kinetix 5100 192.168.1.1 200 O

The Kinetix 5100 drive UDFBs are designed to follow the user experience of the K5100 Opr Add-
On Instruction Library from Logix as close as possible. This also includes a Device Object
handler (Figure 73) designed to provide a robust method to control the read/write functions of
the drive assemblies.
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Table 40 shows the use of the UDFB and Device Object handler for Kinetix 5100 drives.
Table 40 - Device Object Handler and UDFB Availability

Kinetix 5100 Drive Firmware . .
Major Revision Device Object Handler UDFB
1.xx raC_Dvc_K5100 raC_Opr_K5100_xxx

IMPORTANT  The UDFBs can be downloaded from the Rockwell Automation Product
Compatibility Download Center (PCDC) website at rok.auto/pcdc; enter
the keywords “Kinetix 5100 UDFB Library” in the Search field.

Modify an Existing Module

To modify the existing module, do the following.
1. Select the module to modify and select Config.

Ethernet - Modules

Add Config Delete

Connection Name Type P RPI (ms) Inhibit Module Connection Fault

PF PowerFlex 525 192.168.1.24 100 O

2. In the Configure Module window, adjust the module properties, and select OK.

Configure Module X
General
Mame: PF
Type: PowerFlex 525-EENET ~
IP Address: 192.168.1.24
Mode: Paosition ~
Major Revision 0
Minor Revision 000
Electronic Keying Disable Keying ~
Drive Rating 1P 110V 0.5HP ~
Description
Connection
Requested Packet y
Interval (RP1) 20 L3
Unicast Connection over EtherNet/|P
[ inhibit Module
D Major fault on controller if connection
faults while in Run mode
Connection Fault:
oK Cancel
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Module Properties

The New Module/Configure Module window provides the properties for the module.

Table 41 - Module Properties Parameters

Parameter | Description |Value
General
Name Unigue name of the device. User defined
« Generic Device
Select the type of profile to use with the device. - Powerflex 523-E2P
Type See Type Definition in Module Dialog on page 138 for |« PowerFlex 525-E2P
more information. « PowerFlex 525-EENET
« Kinetix 5100
IP Address Unique IP address of the device. User defined
. . . « Position
(1)
Mode Define the mode of operation for the PowerFlex drive. - Velocity
Catalog Select the right Kinetix 5100 catalog to be used. List of Kinetix 5100 drive

catalogs (2198-Exxxx-ERS)

Major Revision

Module firmware major revision.

Module specific

Minor Revision

Module firmware minor revision.

Module specific

Electronic Keying

Software method to help reduce the possibility of using
a mismatched device in a control system.

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

See Table 42 for detailed descriptions of each option.

« Exact Match
« Compatible Module
« Disable Keying

Drive Rating U

Define the PowerFlex drive rating.

List of PowerFlex drive
ratings (xP xxV xxxHP)

Description

Optional description for the device.

User defined

Connection

Requested Packet Interval

Set the RPI rate.
See Requested Packet Interval on page 138 for more
information.

« Generic Device -
5.0...9999.9 ms

« PowerFlex Device -
5.0...9999.9 ms

« Kinetix Device -
5.0...3200.0 ms

Unicast Connection over
EtherNet/IP

Set the type of connection to use over the EtherNet/IP
network.

« Unchecked = Multicast
« Checked = Unicast

Inhibit Module

Inhibit the module. See Module Inhibiting on page 139
for more information.

« Unchecked = Module not
inhibited

« Checked = Module
inhibited

Major fault on controller if
connection faults while in
Run mode

Select whether the controller triggers a major fault if a
connection fault occurs while in Run mode.

« Unchecked = Module does
not fault
« Checked = Module faults

Connection Fault

Displays the major or minor fault code when it occurs,
and can be used to help troubleshoot the module.

See Connection Fault Codes on page 149 for a list of
possible fault codes.

Fault code OxYYYY
(for example, 0x0001)

Comm Config ¥

Comm Format

Defines the data structure data type in the generic
device.

« Data-DIN
« Data-INT

« Data - REAL

« Data-SINT

« Input Data - DINT
« Input Data - INT
« Input Data - REAL
« Input Data - SINT

Input

Define the Assembly Instance and size of the input
assembly in the generic device.

User defined

Output

Define the Assembly Instance and size of the output
assembly in the generic device.

User defined

Configuration

Define the Assembly Instance and size of the
configuration assembly in the generic device.

User defined

(1) Only displayed when PowerFlex is selected as the Type.
(2) Only displayed when Kinetix is selected as the Type.
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(3) These parameters are displayed only when Generic Device is selected as the Type, and is used to define a generic device
data structure.

Table 42 - Module Keying Options

Keying Option Description

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:
Compatible Module « Same catalog number
« Same or higher Major Revision
« Minor Revision as follows:
- If the Major Revision is the same, the Minor Revision must be the same or higher.
- If the Major Revision is higher, the Minar Revision can be any number.

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 cautious when using Disable Keying; if used incorrectly, this option
Disable Keying 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.
IMPORTANT: Do not use this option in Safety applications.

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

Exact Match

Requested Packet Interval

The Requested Packet Interval (RPI) is a configurable parameter that defines a rate at which
the owner-controller and the module exchange data. You set the RPI value during initial
module configuration and can adjust it as necessary after module operation has begun.

IMPORTANT  You can change the RPI while the project is anline. If you change the RPI
while the project is online, however, 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.

« During Run Mode Change (RMC), if the RPI is too fast, it can cause a
momentary drop in connection on the Ethernet device and fault the
device if the drop is detected as a communication loss. To recover,
reset the fault and resume operations.

Type Definition in Module Dialog

The Type in the module creation defines the type of devices to be connected. There are five
types to choose from:

«  Generic Device is for all EtherNet/IP devices that do not have supported predefined
data structures in the Micro800 controller.

o PowerFlex 523-E2P or PowerFlex 525-E2P are for PowerFlex 520-series drives that use
the dual-port Ethernet plug-in communication card.

» PowerFlex 525-EENET is for PowerFlex 525 drives that use the embedded Ethernet port.

« Kinetix 5100 is for all Kinetix 5100 servo drives. When this option is selected, a new field
that is called Catalog is shown where you must select the correct Kinetix 5100 catalog
number.
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Module Inhibiting

Module inhibiting lets you indefinitely suspend a connection between an owner-controller and
an 1/0 module without remaving the module from the configuration. This process lets you
temporarily disable a module, such as to perform maintenance.

To inhibit the module, do the following.
1. Go to the Ethernet - Modules dialog.

Ethernet - Modules

Config

Connection Name

Running PF

Refresh

Type

PowerFlex 525..

P

192.168.1.24

RPI (ms)

100

Inhibit Module

0

Connection Fault

2. Select the Inhibit Module checkbox on the Ethernet device that you want to inhibit.
3. Select Save to Controller to accept the inhibit change to the Ethernet device.

Ethernet - Modules

The settings in project and controller are different Save to Controller | Update from Controller

Config Refresh
Connection Name Type P RPI (ms) Inhibit Module  Connection Fault
Running PF PowerFlex 525.. 192.168.1.24 100
4. Device connection is updated as Inhibited.
Ethernet - Modules
Config Refresh
Connection Name Type P RPI (ms) Inhibit Module  Connection Fault
Inhibited PF PowerFlex 525.. 192.168.1.24 100
To uninhibit the module, do the following.
1. Go to the Ethernet - Modules dialog.
Ethernet - Modules
Config Refresh
Connection Name Type ] RPI (ms) Inhibit Module | Connection Fault
Inhibited PF PowerFlex 525... 192.168.1.24 10,0

2. Clear the Inhibit Module checkbox on the Ethernet device that you want to uninhibit.
3. Select Save to Controller to accept the uninhibit change to the Ethernet device.

Ethernet - Modules

The settings in project and controller are different Save to Controller Update from Controller

Config Refresh
Connection Name Type P RPI {ms) Inhibit Module Connection Fault
Inhibited PF PowerFlex 525 192.168.1.24 100 ]
4. Device connection is updated as Running.
Ethernet - Modules
Config Refresh
Connection Name Type P RPI (ms) Inhibit Module Connection Fault
Running PF PowerFlex 525.. 192.168.1.24 10.0 ]
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Predefined Tags in
PowerFlex 520-series and

With Connected Components Workbench software version 21 or later, when Kinetix 5100 and
PowerFlex 520 series products are added into the Micro800 controller (with firmware revision
21 or later) project under the Ethernet-Module tree, predefined tags are made available in the

Kinetix 5100 Drives

Connected Components Workbench software to help you program the logic easily.

The Input and Output assembly are shown here for your convenience. While you can directly
manipulate these assemblies, they rely on your logic to operate correctly, including timing,
pre-existing drive conditions, and so on. It is typical to use the predefined Motion Operation

UDFBs to perform motion operations.

Table 43 - Kinetix 5100 Motion Drive Input Assembly Data

Name Data Type |Description Value Comment
InfoBits SINT
. . Lo 0=Driveisidle
InfoBits.0 BIT Indicates whether the drive is in run mode. 1= Drive is in run mode RunMode
: : I 0 = Connection is not faulted :
InfoBits.1 BIT Indicates whether the connection is faulted. 1= Connection is faulted ConnectionFaulted
) ) . N 0 = Diagnostic is not active : -
InfoBits.2 BIT Indicates whether the diagnostic is active. 1= Diagnostic is active DiagnosticActive
DiagnosticSequenceCount SINT The sequence count for the diagnostic.
DataBits SINT
. . . L 0 =No Fault
DataBits.1 Bit Indicates whether the drive is in a faulted state. 1= Faulted Fault
. . T . 0 = Data is valid :
DataBits.2 BIT Indicates whether the data validity is questionable. 1= Date validity is questionable Uncertain
. . . . 0 = No warnings
StatusBits SINT Indicates whether the drive is in a warning state. 1= Drive is in a warning state

: : . 0 = Motor is not enabled .
StatusBits.1 BIT Indicates whether the motor is enabled. 1= Motor is enabled WarningPresent

. . . 0 = Motor is not ready .
StatusBits.2 BIT Indicates whether the motor is ready to be enabled. 1= Motor is ready Active

Indicates that the new command has
been received by the K5100 drive. It
. . . toggles between 0 and 1 after a new
StatusBits.3 BIT }?gﬁf%ﬂfﬁgﬁghe drive recaived the command command has been received by the Ready
) K5100 drive. When this bit toggles, it
stays at the toggled state until a new
command is received.

. Indicates whether the drive completed the home e . .
StatusBits.4 BIT operation 1="Drive completed the home operation |CommandinProgress
StatusBits.5 BIT Indicates whether the motor is stopped. 1= Motor is stopped HomedStatus

. Motor actual at reference (position, speed, torque) 1= Motor actual at reference (position,

StatusBits.6 BIT based on mode. speed, torque) based on mode Stopped
StatusBits.7 BIT AtReference
-128...-1= Reserved
0 = Mode not specified
1= Position mode
2 = Speed mode
OperatingMode SINT Indicates the drive operation mode. 3 =Home mode
4 =Torque mode
5 = Gear mode
6 = Index mode
1..127 = Reserved
-128...-1=Reserved
. . L 0="PR 0: Homing
Activelndex SINT Indicates the currently executing index (PR). 1.99 = PR 1..PR 89
100...127 = Reserved
. . . 0 = No motor connected
MotorType SINT ldnr(ij\;(e:ates which type of motor is connected to the 1= Rotary motor connected
) 2 = Linear motor connected
ActualSpeed DINT Motor actual velocity. Avalid value in RPM.
FaultCode INT Fault code. For more information, see the Kinetix
3 3 5100 EtherNet/IP Indexing Servo Drives
WarningCode INT Warning code. User Manual, publication 2198-UM0O4.
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Table 43 - Kinetix 5100 Motion Drive Input Assembly Data (Continued)
Name Data Type |Description Value Comment
ActualPosition DINT Actual position of the motor. PUU (counts or user units)
AcutalTorque DINT Actual torque of the motor. % motor rated torque
0 = No parameter is selected
. . . 0x0001...0xFFFF = returned value that is
ParamterMonitor1Value DINT Parameter monitor selection 1. mapped from KNX5100C Function List >
Parameter Editor > StatusMonitor D060
1=No parameter is selected
. . . 0x0001...0xFFFF = returned value that is
ParamterMonitor2Value DINT Parameter monitor selection 2. mapped from KNX5100C Function List >
Parameter Editor > StatusMonitor ID061
2 =No parameter is selected
. . . 0x0001...0xFFFF = returned value that is
ParamterMonitor3Value DINT Parameter monitor selection 3. mapped from KNX5I00C Function List >
Parameter Editor > StatusMonitor D062
3= No parameter is selected
. . . 0x0001...0xFFFF = returned value that is
ParamterMonitor4Value DINT Parameter monitor selection 4. mapped from KNX5100C Function List >
Parameter Editor > StatusMonitor D063
4= No parameter is selected
. . . 0x0001...0xFFFF = returned value that is
ParamterMonitorbValue DINT Parameter monitor selection 5. mapped from KNX5100C Function List >
Parameter Editor > StatusMonitor ID064
Table 44 - Kinetix 5100 Motion Drive Output Assembly Data
Name Data Type |Description Value Comment
-128...-1= Reserved
0 = Mode not specified
1= Position mode
This enumerated value indicates the drive's internal %j agﬁg nr?[?[?:
OperatingMode SINT mode setting. The drive can operate in different & = Torque mode
submodes while in 10 Mode. 5 = Gear mode
6 = Index mode
7=ECAM mode
8...127 = Reserved
ServoControl SINT
ServoControl.0 BIT A transition from 0 to 1 enables the motor. ServoOn
ServoControl.1 BIT A transition from 0 to 1 disables the motor. ServoOff
ServoControl.2 BIT Atransition from 0 to 1 stops motion on the motor. StopMotion
ServoControl.3 BIT A transition from 0 to 1 clears an active drive fault. FaultReset
ServoControl BIT A transition from 0 to 1 means that the motion StartMotion
: command is issued from the external controller.
For more information, see the Kinetix
HomingMethod SINT The method of Homing. 5100 EtherNet/IP Indexing Servo Drives
User Manual, publication 2198-UM004.
Units are in 0.1RPM
SpeedReference DINT The commanded speed for the motor. -80000...+80000
1...20000 (home mode)
AccelReference DINT The commanded acceleration rate for the motor. Units are in 0.1 RPM/sec
DecelReference DINT The commanded deceleration rate for the motor. Units are in 0.1 RPM/sec
The scaling relationship from the E-gear
PositionReference DINT The commanded position used for indexing. ratio in KNX5100C software defines the
User units.
The return speed when home mode is the operating | Units are in 0.1 RPM (rotary motors)
HomeReturnSpeed DINT mode. 15000
-128...-1=Reserved
0 = Absolute
- Enumerated value used to determine the noncyclic 1=Relative
NonCyclicMoveType SINT move type. 2 = Incremental
3 = High-speed capture
4,127 = Reserved
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Table 44 - Kinetix 5100 Motion Drive Output Assembly Data (Continued)

Name Data Type |Description Value Comment
-128...-1=Reserved
: ; 0 = Rotary positive
CylicMoveType SINT Enumerated value used to determine the cyclic move |, Rotary negative

type.

2 = Rotary shortest path
3..127 = Reserved

Enumerated value used to determine the travel

-128...+1= Reserved
2 = Non-cyclic move

TravelMode DINT h A 3...9 = Reserved
constraints of the axis. 10 = Cyclic move
11...127 = Reserved
PositionControl SINT
; . 0 = Does not override the previous -
p ’ 1=_Can override the previous movement
o The next movement can overlap the end of the current |0 = Does not overlap the next movement |PositionCommandQOve
PositionControl BIT movement. 1= 0Overlaps the next movement rlap
. R Vendor specific o
- Selects between the high-speed digital inputs that are 7" ng - CapturedPositionSele
PositionControl.2 BIT used to capture position feedback. ]0 :_DDII]% liz s;gﬁfctti% ct
Represents the output torque level when the operation
TorqueReference DINT mode is Torque Mode (3). This value is in percent of ~ |-4000...+4000 (enumeration is 0.1x)
motor rated torque.
TorqueRampTime DINT Represents the time to reach the torque reference. 1...65500 ms
-128...-1=Reserved
: The first index (position register) that the drive should |0 = PR 0: Homing
Startingindex SINT execute. 1..99=PR1..PR99
100...127 = Reserved
CamMasterReference SINT
CamExecutionSchedule SINT Future
CamExecutionMode SINT Future
CamSetting SINT Future
CamSetting3d BIT Future CamStopMode
CamSlaveScaling DINT Future
CamLockPosition DINT Future
CamMasterLockPosition DINT Future
CamMasterLeadingCounts DINT Future
CamMasterUnlockCounts DINT Future
CamMasterCyclicLeadingCounts |DINT Future
Integer value that represents slave counts. This value is
GearRatioSlaveCounts DINT P1.044 Gear Ratio Follower Counts from the E-gear ratio
in Kinetix 5100 software.
Integer value that represents master counts. This value
GearRatioMasterCounts DINT is P1.045 Gear Ratio Master Counts from the E-gear
ratio in Kinetix 5100 software.
Table 45 - PowerFlex 520-series Drive Input Assembly Data (Position Mode)
Name Data Type |Description Value Comment
DriveStatus INT
DriveStatus.0 BIT Indicates whether the drive is ready for operation. ?::RNeoatdryeady Ready
. . . . 0 = Not active :
DriveStatus.1 BIT Indicates whether the drive is operating. 1= Active (Running) Active
. . R 0=Cmd reverse ;
DriveStatus.2 BIT Indicates the command direction. 1= Cmd forward CommandDir
. : SR 0 = Rotating reverse :
DriveStatus.3 BIT Indicates the rotating direction. 1= Rotating forward ActualDir
. . . 0 = Not accelerating -
DriveStatus.4 BIT Indicates the acceleration state. 1= Accelerating Accelerating
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Table 45 - PowerFlex 520-series Drive Input Assembly Data (Position Mode) (Continued)

Name Data Type |Description Value Comment
DriveStatus.b BIT Indicates the deceleration state. ]O ::DNeocte(ljgglii;atmg Decelerating
DriveStatus.6 BIT Indicates the Travel Position direction. ?::Fii\xgrsg ttrr:\\/I:II Sgssiittiigr? ForwardTravel

. . 0 = Not faulted
DriveStatus.7 BIT Indicates the fault state. 1= Faulted Faulted
DriveStatus.8 BIT Indicates that the drive is at reference speed. ][J;Al\:orz?grreenfsgence AtReference
DriveStatus.9 BIT Indicates that the drive is at commanded position. ?::Al\:optoastit[i)gsition AtPos
DriveStatus.10 BIT Indicates that the drive is at the reference home. ?;Aﬂoﬁoﬁgome AtHome
. Indicates whether the drive has been homed since 0 = Drive not homed .
DriveStatus.M BIT DOWer-Up. 1= Drive homed DriveHomed
DriveStatus.12 BIT Indicates if the frequency is holding. ?::Sl\;rr]]tcsgonlzhold SyncHold
Indicates if the frequency accelerating to the new _
DriveStatus.13 BIT commanded frequency in drive parameter A571[Sync ?:SN?]tcsryann: ramp SyncRamp
Time]. =9y p
DriveStatus.14 BIT Indicates if Traverse is enabled. ? ::TTrraavveerrssee Oogf TraverseOn
DriveStatus.15 BIT Indicates if the drive is decelerating in Traverse mode. ?::T’\:(a]t/grr:g %?f;ecel TraverseDecel

OutputFreq INT Display the reference speed of the drive. In units of 0.01 Hz.

Table 46 - PowerFlex 520-series Drive Output Assembly Data (Position Mode)

Name Data Type |Description Value Comment

LogicCommand INT
LogicCommand.0 BIT Perform a normal stop. ?;r\z\loort;;rgtlsi]stop Stop
LogicCommand.1 BIT Command the drive the start. ?::Sr\:g;tstart Start
LogicCommand.2 BIT Command the drive to jog. ?::JNOTJUOQ Jog

; . 0 = Not clear fault
LogicCommand.3 BIT Clear drive fault. 1= Clear fault ClearFaults
LogicCommand.4 BIT 00 = No command Forward
— ; 01= Forward command
Command the direction of the drive.
LogicCommand.5 BIT 10 = Reverse command Reverse
11=No command
. This provides an identical function as the “Logic In1” o .
LogicCommand.6 BIT Digital Input option. 1=LogicIn1 LogicIn
. This provides an identical function as the “Logic In2" o .
LogicCommand.7 BIT Digital Input option. 1=LogicIn2 Logiclln2
LogicCommand.8 BIT 000 = Frequency and position step 0 Freg_PosSel01
: 001=Frequency and position step 1
LogicCommand.9 BIT 010 = Frequency and position step 2 Freq_PosSel02
Select the pre-programed frequency and position step. ]0[}][]::F;feqquueenncgyaannddppogsslﬂ;]onnsstfeppsl;
LogicCommand.10 BIT 101= Frequency and position step 5 Freq_PosSel03
110 = Frequency and position step 6
1 =Frequency and position step 7
LogicCommand.Tl BIT Next start command causes the drive to find home.  |1=Find home FindHome
Overrides other inputs and causes the drive to remain
LogicCommand.12 BIT at its current step (running at zero speed once it 1=Hold step HoldStep
reaches its position) until released.
Resets the home position to the current position of the
LogicCommand.13 BIT machine. Set this bit to 0 after completing the homing |1= Pos redefine PosRedefine

routine.
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Table 46 - PowerFlex 520-series Drive Output Assembly Data (Position Mode) (Continued)

at the rate set in A430 [MOP Time].

1=MOP increment

Name Data Type |Description Value Comment
. Hold the existing frequency when sync time is set to _
LogicCommand.14 BIT enable speed synchronization. 1=Sync enable SyncEnabled
LogicCommand.15 BIT Disable the traverse function 1=Traverse disable TravDisable
FreqgCommand INT Control the reference speed of the drive. In units of 0.01 Hz
Table 47 - PowerFlex 520-series Drive Input Assembly Data (Velocity Mode)
Name Data Type |Description Value Comment
DriveStatus INT
DriveStatus.0 BIT Indicates whether the drive is ready for operation. ?::RNeoatdryeady Ready
DriveStatus.1 BIT Indicates whether the drive is operating. ?;A’\i:?itvic(tli?nenning) Active
DriveStatus.2 BIT Indicates the command direction. ?::é:r?ddfroer\\';;fg CommandDir
DriveStatus.3 BIT Indicates the rotating direction. ? =:F|§00ttaattiinnggfroer\\l/$z;$§ ActualDir
DriveStatus.4 BIT Indicates the acceleration state. ? - Al\lcocte?ecrca?:ﬁrgating Accelerating
DriveStatus.5 BIT Indicates the deceleration state. ]0 ::DNeocte(ljgglii;atmg Decelerating
DriveStatus.6 BIT Reserved.
. : 0 = Not faulted
DriveStatus.7 BIT Indicates the fault state. 1= Faulted Faulted
DriveStatus.8 BIT Indicates that the drive is at reference speed. ?::Al\:orte?érreenfsgence AtReference
. Indicates that the main frequency is controlled by the |1=Main frequency controlled by active
DriveStatus.9 BIT active communication. comm CommfFreqCnt
. Indicates that the operation command is controlled by |1=0peration command controlled by .
DriveStatus.10 BIT the active communication. active comm CommLogicCnt
DriveStatus.l BIT Indicates that the parameters are locked. 1= Parameters are locked ParmsLocked
DriveStatus.12 BIT Indicates the Digital Input 1 status. DigInTActive
DriveStatus.13 BIT Indicates the Digital Input 2 status. DigIn2Active
DriveStatus.14 BIT Indicates the Digital Input 3 status. DigIn3Active
DriveStatus.15 BIT Indicates the Digital Input 4 status. Digin4Active
OutputFreq INT Display the reference speed of the drive. In units of 0.01 Hz.
Table 48 - PowerFlex 520-series Drive Output Assembly Data (Velocity Mode)
Name Data Type |Description Value Comment
LogicCommand INT
LogicCommand.0 BIT Perform a normal stop. ?::hz‘loﬂrtn;\;rggijsmp Stop
LogicCommand.1 BIT Command the drive the start. ]Djsr\:g:tstart Start
LogicCommand.2 BIT Command the drive to jog. ?::JND%UOQ Jog
LogicCommand.3 BIT Clear drive fault 0= ot clear faul ClearFaults
LogicCommand.4 BIT 00 = No command Forward
N - 01=Forward command
LogicCommand.5 BIT Command the direction of the drive. 10 = Reverse command Reverse
T1=No command
LogicCommand.6 BIT Force keypad control. ? ::F’\:)?E gﬁykpe?,%gg'ltgﬁ{rm ForceKeypadCtrl
LogicCommand.7 BIT Increases the value of drive parameter A427 [MOP Freq] |0 = Not increment MOPIncrement
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Table 48 - PowerFlex 520-series Drive Output Assembly Data (Velocity Mode) (Continued)
Name Data Type |Description Value Comment
LogicCommand.8 BIT 00 = No command AccelRatel
01=Accel Rate 1enable
LogicCommand.9 BIT Select the Accel Rate. 10 = Accel Rate 2 enable AccelRate2
1= Hold Accel Rate selected
LogicCommand.10 BIT 00 =No command DecelRatel
01=Decel Rate 1enable
Select the Decel Rate.
LogicCommand.Tl BIT 10 = Decel Rate 2 enable DecelRate2
1= Hold Decel Rate selected
LogicCommand.12 BIT 000 = No command FreqSel01
LogicCommand.13 BIT 001 = Freq source = P47 (Speed FreqSel02
Reference 1)
010 = Freq source = P04 (Speed
. . Reference 2)
Frequency selection of drive parameters Speed i _
) Reference 1...3 and Preset Freq 0...3. gl]f;r;ecqeszr;urce = POS1 (Speed
LogicCommand.14 BIT 100 = Freq source = A410 (Preset Freq 0) | "20S€I08
101= Freq source = A4T1 (Preset Freq 1)
110 = Freq source = A412 (Preset Freq 2)
TN = Freq source = A413 (Preset Freq 3)
: Decreases the value of drive parameter A427 [MOP 0 = Not decrement
LogicCommand.T5 BIT Freq] at the rate set in A430 [MOP Time]. 1= MOP decrement MOPDecrement
FreqCommand INT Control the reference speed of the drive. In units of 0.01 Hz

Use of the User-defined
Function Block Library

When a PowerFlex 520-series or Kinetix 5100 drive is used with Connected Components
Workbench software, the use of the predefined user-defined function block (UDFB) provides
an easy way to program your simple drive control application.

Table 49 - UDFB List for PowerFlex520-series Drives

Description

RA_PF523_VEL

PowerFlex 523 Velocity Mode contral.
This instruction allows simple PowerFlex 523 drive control in Velocity Mode.

RA_PF525_VEL

PowerFlex 525 Velocity Mode control.
This instruction allows simple PowerFlex 525 drive control in Velocity Mode.

RA_PF525_P0S

PowerFlex 525 Position Mode contraol.
This instruction allows simple PowerFlex 525 drive control in Position Mode.

Table 50 - UDFB Motion Instruction List for Kinetix 5100 Drives

Description

raC_Opr_K5100_MSO

Motion Servo On.
Use the Motion Servo On instruction to activate the drive output and to activate the
drive servo loops.

raC_0pr_K5100_MSF

Motion Servo Off.
Use the Motion Servo Off instruction to deactivate the drive output and to deactivate
the drive servo loops.

raC_Opr_K5100_MAJ

Motion Axis Jog
Use the Motion Axis Jog instruction to accelerate or decelerate the motor at a constant
speed without termination.

raC_Opr_K5100_MAT

Motion Axis Torque
Use the Mation Axis Torque instruction to use torque limiting while a predefined speed
is used to move the motor.

raC_Opr_K5100_MAM

Motion Axis Move
Use the Motion Axis Move instruction to move the motor to a specified position.

raC_Opr_K5100_MAH

Motion Axis Home
Use the Motion Axis Home instruction to home the motor.

raC_0pr_K5100_MAG

Motion Axis Gear

Use the Motion Axis Gear instruction to set the gear ratio between a pulse-source and
follower drive.

IMPORTANT: This UDFB changes the drive E-gear ratio; Slave/Follower ID151(P1.044)
and Master ID152 (P1.045) Counts. If your drive is positioning, be aware that the units
are impacted because the E-gear ratio controls the counts/motor rotation value.
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Table 50 - UDFB Motion Instruction List for Kinetix 5100 Drives (Continued)

Name Description
Motion Axis Stop
raC_0pr_K5100_MAS Use the Motion Axis Stop instruction to stop a specific motion process on the motor or

to stop the motor completely.

Motion Axis Fault Reset.

Use the Motion Axis Fault Reset instruction to clear many motion faults for the drive.
raC0pr-K5100_MAFR Some faults cannot be cleared until you cycle power to the drive. The faults, which can
be cleared by raC_xxx_K5100_MAFR, are listed in the fault list section.

Motion Axis Index

Use the Motion Axis Index instruction to execute the specified PR (index) function of
raC_Opr_K5100_MAI the drive. Use K5100C configuration software or explicit messaging to set the PR
(index) parameters. The raC_Opr_K5100_MAl instruction specifies the PR (index)
number to be executed.

For details on each UDFB instruction, see User-defined Function Block Motion Instructions on
page 353.

Download the User-defined You can download the user-defined function blocks for Kinetix 5100 and PowerFlex 520-series
Function Block Instruction drives from the Product Compatibility Download Center (PCDC) website at rok.auto/pcdc.

Files In the Search PCDC text field (Figure 46), enter “Kinetix 5100 UDFB Library” or “PowerFlex 520-
series UDFB Library".

Figure 46 - Search PCDC

5[5 (2. | @ven [o)

Select the files that you want to download from the search results.

Import the User-defined To import the user-defined function blocks into your Connected Components Workbench

Function Block Instruction ~ Project do the following.
1. Inthe Controller Organizer, right-click the controller and select Import > Import

Files Exchange File.

Controller Organizer MR Progl-POU = X
Project Name; EIP £
Ll L m 3 r A L 4} e £ iy

4 Wl Controller Micro87p

- ¢ Open I
= Controller Varia ram Control Math Campare
4 W Tasks “r F
, % F7
4 % MainTask L {
L) !
4 @l Program1 | owmond
L. Upload
3 E Prog1 e
¥ Clean t
4 fml Assets
@1 Add-On Instruct ARl '
4 éi DataTypes
S Arrays Secure L4

S Structures
& Defined Wor 32 Change Cantegller

Import * | %8 Import Exchange File
EXpOTT ¥ | ol Variables..
DataTypes

%8 Data Protection..
Spy Lists L4
Memory Module Backup and Restore..
Document Generator Ctri+P

K Properties Alt+Enter
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UDFBs for Kinetix 5100 Drives

Alternatively, from the Device menu, select Import > Import Exchange File.

File

View | Device

Edit Tools Communications Window  Help
el Configure k¥ . &+ Run Mode Change
E &  Buid
®  Connect.. F7
Mame: Project13*
wa &, Download..
= £ Micro870* A Upload...
@ Programs
i2 Global Varia] ¥ 0N a
@ User-Define: Update Firmware b fose Secure ¥
& User-Define §
= @ DataTypes Run Mode Change 3
=5 Arrays Diagnose ’
= Structure: s . ~  Contrd
= Defined et
3% __Change Controller..
Import * | % Import Exchange File
EXport " | & Variables...
% Data Protection. DataTypes
Soaclic 3 I v
The Import Export dialog box appears.
Import Export * 0O x
=i Export Exchange File
File Name Browse
Select Elements to Import
Name Replace | Select All |

Destination Con

mport |

Close

2. Select Browse and navigate to the folder that contains the UDFB files.

3. Select the UDFB file to add and select Open.

UDFBs for PowerFlex 520-series Drives

. Select Import Exchange File X I e, Select Import Exchange File X
« v 4 | « UDFBinstruction for.. > UDFB instruction for KS100 v 0 O Search UDFB instruction for -« © 4 | « UDFB for Powerflex520 > UDFB for PowerFlex520 v 0 O Search UDFB for PowerFlex5.
Organize ~  New folder =- 0O @ Organize *  New folder = o @

& Name - Status Date =0 WinZip [ControllerMicro87| [ - Status Date =L WinZip [PF520UDFB_for Ly
~ 3 Quick access _ Controllerisaxml S Quick access [ Controllerisaxml
2], Controller Micro870Microg70Device Op.. < A 10/11 Micro870 2 PF520UDFB_for_Lx0E7Z == 10/14 i
I Desktop » o B : M Deskiop » 4 _for | ! Micro870
[ summaryxmi [ summaryxmi
¥ Downloads - ¥ Downloads »
Documents » Documents »*
[& Pictures » [& Pictures »
2022 2022
Pub Update Pub Update
Regional Sharing Regional Sharing
UDFB for PowerFlex UDFB for PowerFlex
~ @ OneDrive - Rockwell @ OneDrive - Rockwell
5069 pricing wle 5 5069 pricing o= =
File name: | Controller.Micro870.Micro870.Device_Operations.7z v| Exchange files (*7z *zip) v File name: |PF520UDFB_for_LYOE.7z v\ Exchange files (72 *zip) &
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The selected UDFB file is shown in the dialog box.

UDFBs for PowerFlex 520-series Drives

Import Export v B8 X Import Export * 08X
ﬁ Import Exchange File | 433 Export Exchange File _ﬁ‘ Import Exchange File | {g Export Exchange File
File Name |Cl\Users\dleong\OneDrive - Rockwell Automatiol File Name |C\Users\dleongyOneDrive - Rockwell Automatiol
Select Elements to Import Select Elements to Import
Name Repl ~ Select All Name Replace Select All
= = i i New = = New
= Device_Operations ( ) T il =] PF520UDFB D ( ) A
Ba| raC_opr k51001 ~ | (New) BS RAPFS23VEL ~| (New)
B raC_OprK5100_t v (New) B3| RA_PF525 POS v | (New)
B[ raC_Opr k51001 ~ | (New) ES RAPFS25 VEL v | (New)
Bl raC_Opr ks100.t v | (New)
E| raC_Oprk5100.1 ~ | (New)
B8 rac_opr.ks100.1 »  (New)
E8| raC_Opr_K5100_t ¥ | (New)
B|rac_opr_k5100_t ~ | (New)
B8 raC_OprKk5100_t v | (New)
Destination |Controller.Micro870 Destination  Controller.Micro870
| Import | ‘ Close ‘ ‘ Import ‘ | Close |

UDFBs for Kinetix 5100 Drives

Select the pull-down arrow to expand the list and see all UDFBs within the UDFB file.

5. Verify that the checkboxes next to the UDFBs that are required for your application are
selected. You can clear the checkboxes for UDFBs that are not required.

6. Select Import to add the selected UDFBs into the project.

The imported UDFBs appear in the Controller Organizer under the Add-On Instructions folder,
along with the Add-On defined data types, which appear in the Controller Organizer under the
Data Types > Structures folder.

UDFBs for PowerFlex 520-series Drives

W

Project Organizer
Name: K5100_UDFB_sample_ST

u
= @ User-Defined Function Blocks =

= B raC_Dwc_K5100
i Local Variables

= B raC Opr_K5100_MAFR

iZ Local Variables
=B raC_Opr_K5100_MAG
iZ Local Variables
= B raC_Opr_K5100_MAH
iE Local Variables
= B raC_Opr_K5100_MAI
iZ Local Variables
=B raC_Opr_K5100_MAJ
iZ Local Variables

= B raC_Opr_K5100_MAM

i Local Variables

= B raC_Opr_K5100_MAS
iZ Local Variables

=B raC_Opr_K5100_MAT
iZ Local Variables

= B raC_Opr_K5100_MSF
i Local Variables

= B raC Opr_K5100_MS0
iZ Local Variables

@ User-Defined Functions

> ix

148

Controller Organizer * i Xx Structures © X [AETEET Micro870 Prog1-POU
Project Name: EIP Scope:  Structures - Filte
4 [[] controller Micra870
iZ Controller Variables Name Data Type String Size Comment
4 Ei Tasks = =
4 .'_'_\. MainTask PowerFlex525V_I PowerFlex525V_|
4 fml Programi . PowerFlex525V_0O PowerFlex525V_0
4 Progi Kinetix5100_Camming_| Kinetix5100_Camming_|
> Ml Program2
- Kinetix5100_Camming_0O Kinetix5100_Camming_O
4Gl Assets - - - -
4 [ Add-On Instructions PowerFlex525P_| PowerFlex525P_|
> BB RA_PF525_VEL > PowerFlex525P_0 PowerFlex525P_0O
b B8 RaPF523 VEL > PowerFlex523_| PowerFlex523_|
> BB RA_PF525_POS
PowerFlex523_0 PowerFlex523_0
4 g9 Datalypes
Q Arrays
| & Structures I
a9 Defined Words

There are three UDFBs for PowerFlex 520-series drives to provide a necessary function block
with Assembly Instance.

There are 10 UDFBs (raC_Opr_K5100_xxx) and one Device Object instruction (raC_Dvc_K5100)
for Kinetix 5100 drives firmware revision 2 or later to provide a necessary function block with
output Assembly Instance 106 (or “Connection” is “Data with Camming") for the K5100 module
configuration. These UDFBs may not work if output Assembly Instance 104 is configured (or
“Connection” is “Data”) for the K5100 module configuration.
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Connection Fault Codes

The UDFBs also appear in the (User defined) tab in the ladder logic toolbox.

UDFBs for Kinetix 5100 Drives

Structures Start Page Device_Operations-POU & X

L Search | Clear some drive faults. This instruction does not clear any faults that are still active in the drive. |

4 » raC_Dvc_K5100 raC_Opr_K5100_MAFR  raC_Opr_K5100_MAG raC_Opr_K5100_MAH raC_Opr_K5100_MAI raC_Opr_K5100_MAJ

« » Favorites Rung/Branch Bit Program Control Math Compare Move/Copy Serial Port Trig Functio

UDFBs for PowerFlex 520-series Drives

Start Page Micro870 Prog1-POU + X

o
~ T  RAPF525_POS RA_PFS25VEL  RA_PF523_VEL

Favorites Rung/Branch Bit Program Control Math

The following table lists the possible connection faults that can occur and the corrective
actions that you can take to resolve the fault.

Table 51 - List of Connection Fault Codes

Fault Code |Display Text Fault Corrective Action
P . . Extended status codes in these ranges provide more detail
0x0001 Connection failure. A connection to a module failed. as to the connection failure.
Possible causes include the following: « Check the connection use of the controller or
LT . communication module. If all connections are used, try to
« There are not enough connections available either for the | o0 ¢ome'of the used connections or add another module
0x0002 Resource unavailable. Egg;rgclltetrhtigfjorhthe communication module being usedto | 4 o te the errant connection through.
« The I/0 mod lgt'h tis targeted does not have enouah « Check the number of controllers making a connection to
coﬁnect'o?l uaea'le?ble argeted does not have enoug this 1/0 module and verify that the number of connections
10ns avaliable. is within the limits of the 1/0 module.
A parameter that is associated with the request was invalid.
Possible causes include the following:
- The module in use (that is, the physical module) is
different than the module specified in the 1/0
configuration tree and is therefore causing the
connection or service to fail. . . .
Invalid value in an object « The fault may occur even when the module passes the Er:]eercrll(otdhuelenlﬂg?lii 'Snpgi?f%rédixiﬂgyatgﬁtié;;)éﬂcggrmn?é(r:ges
0x0003 specific data parameter of a electronic keying test. This may result when Disable information about electronic keying, see the uéer manual
service request. Keying or Compatible Keying options were used in the for the module you are using '
module configuration instead of the Exact Match option. ’
« Despite passing the electronic keying test, the module
being connected to does not have the same features or
settings as the module specified in the 1/0 configuration
tree and does not support the connection or service being
attempted.
) The target module does not like one of the parameters in
00004 Connection Request Error: 101 segment error on connection request. the connection request. This may occur if improper module

Bad Segment.

keying is being used or if the wrong map type attribute is
set in the map entry.
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Table 51 - List of Connection Fault Codes (Continued)

Fault Code |Display Text Fault Corrective Action
The controller is attempting to make a connection to the
module and has received an error.
Possible causes include the following:
« The configured address for the connection to the module
is incorrect.
« The module in use (that is, the physical module) is Check the module in use and verif .
- i i . y that it exactly
d'ff?.re”t tthantthe mogqlet;pecflfled in the VtUh matches the module that is specified in the application.
Connection Request Error: Egﬂr:ggtri?)rll?r srgrev?cne tlosfai?re pre cersmahe For more information about electronic keying, see the
0x0005 Bad Class a ) The faul h he modul h user manual for the module you are using.
: + The fault may occur even when the module passes the ¢ o\, are using a 1756-DHRIO module, verify that the
electronic keying test. This may result when Disable Channel type selected in the software (DH+™ or remote
Keying or Compatible Keying options were used in the 1/0 network) matches the module's rotary switch settings.
module configuration instead of the Exact Match option.
« Despite passing the electronic keying test, the module
being connected to does not have the same features or
settings as the module specified in the 1/0 configuration
tree and does not support the connection or service being
attempted.
Only part of the expected data was transferred.
Possible causes include the following:
« The response buffer is too small to handle the response
data.
« The module in use (that is, the physical module) is
different than the module specified in the I/0
Egﬂggg{izﬂ?rtsrsrevfcnedt'os]}:ifrefore causing the Check the module in use and verify that it exactly matches
0x0006 Partial data transferred The faul h he modul h the module that is specified in the application. For more
: + The fault may occur even when the module passes the \;ntomation about electronic keying, see the user manual
electronic keying test. This may result when Disable for the module you are using
Keying or Compatible Keying options were used in the ’
module configuration instead of the Exact Match option.
« Despite passing the electronic keying test, the module
being connected to does not have the same features or
settings as the module specified in the I/0 configuration
tree and does not support the connection or service being
attempted.
0x0007 Messaging connection lost. The messaging connection was lost. A service request is unconnected, but should be connected.
The controller is attempting to request a service from the
module that is not supported by the module.
Possible causes include the following:
- The module in use (that is, the physical module) is
different than the module specified in the 1/0
configuration tree and is therefore causing the
connection or service to fail. Check the module in use and verify that it exactly matches
0x0008 Service Request Error: « The fault may occur even when the module passes the | the module that is specified in the application. For more
Unsupported Service. electronic keying test. This may result when Disable information about electronic keying, see the user manual
Keying or Compatible Keying options were used in the for the module you are using.
module configuration instead of the Exact Match option.
« Despite passing the electronic keying test, the module
being connected to does not have the same features or
settings as the module specified in the 1/0 configuration
tree and does not support the connection or service being
attempted.

« Additional fault information for this fault will be displayed
as a hex code on the Connections tab. If available for the
module, open the Connections tab of the Module
Properties dialog box for the additional fault code. The

Module Configuration Rejected: The configuration for the module is invalid. The module ngeiltrir?gtilrfﬁwlg{ ics()g:uigi?lig?;?fghu?tc32{1i(#1]£§t|i1%r\]/e to
0x0009 parameter error. configuration mli'ay have been changed in the Data Monitor or | - ¢ et multiple parameters before this fault is cleared
programmatically. and the module is connected.

« Verify that the configuration is valid by using the module
configuration software to validate your configuration.
Consult the module user manual for alist of fault codes to
determine the configuration parameter that is in error.

0x000B Object already in requested The object is already in the mode/state being requested by |You do not have to request a mode/state because the object

mode or state.

the service.

is already in the requested mode/state.
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Table 51 - List of Connection Fault Codes (Continued)

Fault Code |Display Text Fault Corrective Action
First, verify that the module is not faulted.
For an 1/0 module, this may indicate that the module has
Service Request Error: one of the following conditions:
0x000C |nJ;I|Iid mogg osr st;rterfor The controller is attempting to request a service from the |+ Limited communication is possible, but the module has a
: module and has received an error. Major Fault.
service request. : .
« Afirmware update needs to be completed or is currently
being completed.
See the Module Info tab to determine the exact cause.
0x000D Object Already Exists. An object instance is created where the instance exists. Use another object instance number.
. A MSG instruction is configured to change an attribute that |See the device user manual for available programming
0x000E Attribute value not settable. cannot be changed. options.
0x000F Access permission denied for  |A MSG instruction has been configured to delete a map See the device user manual for available programming
requested service. object that cannot be deleted. options.
Mode or state of module does The state of the device prevents a service request from See the device user manual for available programming
0x0010 not allow object to perform being handled ontions
requested service. 9 ’ plions.
The reply to a message has a data size that is too large for |Change the destination to a tag that can handle the data
0x00m Reply data too large. the destination. size and type being returned.
Requested service specifies an « The size of the data being read or written must be
00012 operation that is going to The service specified an operation that is going to fragment | rounded to the next primitive data type size.
fragment a primitive data a primitive data value (for example, half a REAL data type). |- The service is operating on data that is too large for the
value. underlying communication size limits.
Module Configuration Rejected: | The configuration for the madule is invalid. Not enough . —_
0x0013 Data size too small configuration data was sent. Verify that the correct module is being targeted.
00014 Undefined or unsupported A MSG instruction is configured to change an attribute that |See the device user manual for available programming
attribute. does not exist. options.
Module Configuration Rejected: | The configuration for the module is invalid. Too much . .
0x0015 Data size too large. configuration data was sent. Verify that the correct module is being targeted.
Check for these conditions:
« The controller is attempting to make a specific
: . connection to a module and the module cannot support
0x0100 Connection Request Error: The connection being accessed is already in use. multiple connections.
Module in Use. . . .
« The target of a connection recognizes that the owner is
attempting to remake a connection that is already
running.
This indicates that the controller is requesting a transport
class that is not supported by the module.
Possible causes include the following:
« The controller is requesting services that are not
supported by the module.
- The module in use (that is, the physical module) is
different than the module specified in the I/0
Service Request Error: configuration tree and is therefore causing the Check the module in use and verify that it exactly matches
0x0103 CIP transport class not connection or service to fail. the module that is specified in the application. For more

supported.

« The fault may occur even when the module passes the
electronic keying test. This may result when Disable
Keying or Compatible Keying options were used in the
module configuration instead of the Exact Match option.
Despite passing the electronic keying test, the module
being connected to does not have the same features or
settings as the module specified in the 1/0 configuration
tree and does not support the connection or service being
attempted.

information about electronic keying, see the user manual
for the module you are using.
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Table 51 - List of Connection Fault Codes (Continued)

Fault Code |Display Text Fault Corrective Action

Check for these conditions:

« The Connection Request to this module has been rejected
due to an ownership conflict with another owner (for
example, another controller). This may occur with
modules, such as output modules that allow only one
owner to configure and control its outputs. This fault may

Connection Request Error: also occur if the module is configured as Listen Only and
Module owned and configured supports only one connection.
0x0106 by another controller. Module [ An ownership conflict occurred for the connection. « If the owner is connected to the module with a unicast
may accept only one connection over EtherNet/IP network, other connections
connection if Unicast is used. to the module may fail because the owner controls the
one connection.

« |f the owner is connected to the module with a multicast
connection over EtherNet/IP network, unicast
connections to the module may fail because the owner
controls the one connection. Configure both the owner
and the Listen Only connection as multicast.

A connection being accessed was not found.
Possible causes include the following:
« You have configured module to use a unicast connection
over EtherNet/IP network, but the producer does not
support unicast connections.
« The module in use (that is, the physical module) is
different than the module specified in the I/0
configuration tree and is therefore causing the Check the module in use and verify that it exactly matches
0x0107 Connection Request Error: connection or service to fail. the module that is specified in the application. For more
Target Connection Not Found. |« The fault may occur even when the module passes the  |information about electronic keying, see the user manual
electronic keying test. This may result when Disable for the module you are using.
Keying or Compatible Keying options were used in the
module configuration instead of the Exact Match option.
« Despite passing the electronic keying test, the module
being connected to does not have the same features or
settings as the module specified in the I/0 configuration
tree and does not support the connection or service being
attempted.
The controller is requesting a connection type that is not
supported by the module.
Possible causes include the following:
« You have configured the module to use a unicast
connection over EtherNet/IP network, but the producer
does not support unicast connections.
« The module in use (that is, the physical module) is
different than the module specified in the 1/0 . : ;
Connection Request Error: configuration tree and is thgrefore causing the Eﬁeck tdhel "}?}dltjl.e n usgf.ar[ljd.vet[]lfy tha|§ |tt£gxactFIy matches
0x0108 Connection type (Multicast/ connection or service to fail. the module that Is SpEciTied in the application. For more
- information about electronic keying, see the user manual
Unicast) not supported. + The fault may occur even when the module passes the | ¢or the module :
ey . ) you are using.
electronic keying test. This may result when Disable
Keying or Compatible Keying options were used in the
module configuration instead of the Exact Match option.
« Despite passing the electronic keying test, the module
being connected to does not have the same features or
settings as the module specified in the I/0 configuration
tree and does not support the connection or service being
attempted.
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Table 51 - List of Connection Fault Codes (Continued)

Fault Code |Display Text Fault Corrective Action

The connection size is inconsistent with the expected size.

Possible causes include the following:

« The controller is attempting to set up a connection with
the module and cannot because the size of the
connection is invalid.

« The module in use (that is, the physical module) is Check the module in use and verif :

- i i . y that it exactly

d'ff?.re”t tthantthe mogqlet;pecflfled in the VtUh matches the module that is specified in the application.

Connection Request Error: Egﬂr:ggtri?)rll?r srgrev?cne tlosfai?re Pre carsma e For more information about electronic keying, see the
0x0109 Invalid connec[t]ion size. The fault h the modul th user manual for the module you are using.
' . eIeitraounicmkae);i?lctjcgers?v?rh]i:lme:y reimtowl;:npgisssaetfle ® |- Ifthe madule is a 1756 ControlNet> module, veriy that the
Keving or Com atible.Ke ind ootions were used in the chassis size is correct. For remote 1/0 adapters, verify
ying or Lompatible Keying 0p € that the rack size and rack density are correct.

module configuration instead of the Exact Match option.

« Despite passing the electronic keying test, the module
being connected to does not have the same features or
settings as the module specified in the 1/0 configuration
tree and does not support the connection or service being
attempted.

The controller is attempting to set up a Listen Only ;Ptlsrﬁoptnroltlgrelstgglt. ar? ;Vt’.nfgr?f[]:]r;'scrgr?ggé?.gﬁcaﬁsh't 1S

Connection Request Error: connection with the module and cannot because the module npting to establish a LISten Uy on, Wi
0x0Tio Module not configured has not been configured and connected to by an owner (for requires no module configuration. The contraller cannot
’ example, another controller) connect until an owner configures and connects to the
' ) module first.

RPI not supported.

Possible causes include the following:

« The Requested Packet Interval (RPI) specified is invalid
for this module or for a module in the path to this module.

« The module in use (that is, the physical module) is « Check the module in use and verify that it exactly
different than the module specified in the I/0 matches the module that is specified in the application.
configuration tree and is therefore causing the For more information about electronic keying, see the
connection or service to fail. user manual for the module you are using.

0x0m 5395??;? gacket Interval (RP1) | The fault may occur even when the module passes the |« For Listen Only connections, the RPI set by the owner of
9. electronic keying test. This may result when Disable this module is slower than the one requested. Either
Keying or Compatible Keying options were used in the increase the requested RPI or decrease the RPI the owner
module configuration instead of the Exact Match option. controller is using. See the Connection tab for valid RPI

« Despite passing the electronic keying test, the module values.
being connected to does not have the same features or
settings as the module specified in the 1/0 configuration
tree and does not support the connection or service being
attempted.

To reduce the number of connections:
« Change the FLEX™ I/0 communication adapter
Communications Format from Input or Output
configuration to Rack Optimization. When the
Connection Request Error: The number of connections is greater than what is available | Communications Format changes, the adapter must be
0x013 Module connection limit on the module. The number of connections must be reduced | remaved and recreated in the 1/0 configuration tree.
exceeded. or the hardware must be upgraded. « If the configuration uses messaging over ControlNet,
sequence the messages to reduce the number that are
executing simultaneously, or reduce the number of
messages. Messages (MSG instructions) also use
connections.
Electronic Keying Mismatch: | The Product Code of the actual module hardware does not | Electronic Keying failed for this module. You may have a
0x0M4 Electronic keying product code | match the Product Code of the module that is created in the |mismatch between the module that is created in the
and/or vendor ID mismatch. software. software and the actual module hardware.
Electronic Keying Mismatch: | The Product Type of the actual module hardware does not | Electronic Keying failed for this module. You may have a
0x0T115 Electronic Keying product type |match the Product Type of the module that is created in the | mismatch between the module that is created in the
mismatch. software. software and the actual module hardware.
Electronic Keying failed for this module.
ey M ) . . - « Verify that you have specified the correct Major and Minor
Electronic Keying Mismatch: | The Major or Minor revisions of the module do not match the i :
0x016 Major and/or )P/’Iin%r revision Major 0Jr Minor revisions of the module that is created in the Revision if you have chosen Compatible Module or Exact

invalid or incorrect.

software.

Match keying.
« You may have a mismatch between the module that is
created in the software and the actual module hardware.
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Table 51 - List of Connection Fault Codes (Continued)

Fault Code |Display Text Fault Corrective Action
The connection is to an invalid port or port that is already in
use.
Possible causes include the following:
« Another controller owns this module and has connected
with a Communications Format different than the one
chosen by this controller. Verify that the Communications
Format chosen is identical to that chosen by the first
owner controller of the module.
« The controller may be attempting to connect to a Additional Error Information for this fault appears as the tag
nonexistent tag in a producing controller. name associated with the controller to controller (C2C) that
. . - The module in use (that is, the physical module) is has the fault.
0x0117 Fn"v';’l‘%cggr’]‘nzi‘t‘i‘gﬁ,E{r:fr' different than the module spec[i]ﬁgd in the 1/0 Check the module in use and verify that it exactly matches
’ configuration tree and is therefore causing the the module that is specified in the application. For more
connection or service to fail. information about electronic keying, see the user manual
« The fault may occur even when the module passes the | for the module you are using.
electronic keying test. This may result when Disable
Keying or Compatible Keying options were used in the
module configuration instead of the Exact Match option.
« Despite passing the electronic keying test, the module
being connected to does not have the same features or
settings as the module specified in the 1/0 configuration
tree and does not support the connection or service being
attempted.
An invalid configuration format was used.
Possible causes include the following:
« The configuration class that is specified does not match
the class that is supported by the module.
« The connection instance is not recognized by the module.
« The path that is specified for the connection is
inconsistent.
« The module in use (that is, the physical module) is
) ) ) different than the module specified in the 1/0 Check the modul_e in use _and.verify tha@ it gxactly matches
0x0TI8 Module Configuration Rejected: | configuration tree and is therefore causing the the module that is specified in the application. For more
Format error. connection or service to fail. information about electronic keying, see the user manual
« The fault may occur even when the module passes the | for the module you are using.
electronic keying test. This may result when Disable
Keying or Compatible Keying options were used in the
module configuration instead of the Exact Match option.
« Despite passing the electronic keying test, the module
being connected to does not have the same features or
settings as the module specified in the 1/0 configuration
tree and does not support the connection or service being
attempted.
Connection Request Error: : - Where a Listen Only connection is requested, the controllin
0x0M9 Module not nwﬁed. The controlling connection is not open. connection is not gpen. a 9
« If the module is a 1756 ControlNet module, up to five
controllers can make Rack Optimization connections to
Th . . - the module. Verify that this number has not been
. . e controller is attempting to set up a connection with the
0x0TIA Connection Request Error: module and cannot because required resources are exceeded.
Out of Connection Resources. unavailable « If the module is a 1794-ACN15, 1794-ACNR15, or
’ 1797-ACNR15 adapter, only one controller can make a Rack
Optimization connection to the module. Verify that this
number has not been exceeded.
00127 Connection Request Error: Thedc?ntrolljler is attttle)mpting tt% set l:p a}conuetctipn with the If generic Ethernet module is being used, check if the output
X Invalid output size. irg\?allijde and cannot because the Outpul packet size Is size is correct and expected by the target device.
0x0128 Connection Request Error: The controller is attempting to set up a connection with the |If generic Ethernet module is being used, check if the input
Invalid input size. module and cannot because the input packet size is invalid. |size is correct and expected by the target device.
The target can be reached, but its response is not as
expected. For example, this fault may be indicated where
The owner or originator recognizes that the target device is | multicast Ethernet packets are not returned.
0x0203 Connection timed out. on the network or backplane. However, I/0 data and When this fault occurs, the controller usually attempts to
messages are not being responded to. continuously remove and remake the connection. If you use
FLEX 1/0 modules, verify that you are using the correct
terminal device.
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Table 51 - List of Connection Fault Codes (Continued)

Fault Code

Display Text

Fault

Corrective Action

0x0204

Connection Request Error:
Connection request timed out.

The controller is attempting to make a connection; however,
the target module is not responding. The device also
appears to be missing from the backplane or network.

To recover, take the following steps.

« Verify that the module has not been removed and is still
functioning and receiving power.

« Verify that the correct slot number has been specified.

« Verify that the module is properly connected to the
network.

« If you are using FLEX I/0 modules, verify that the correct
terminal block is used.

0x0205

Connection Request Error:
Invalid parameter.

The controller is attempting to set up a connection with the
module and has received an error (a parameter is in error).
Possible causes include the following:

- The module in use (that is, the physical module) is
different than the module specified in the 1/0
configuration tree and is therefore causing the
connection or service to fail.

« The fault may occur even when the module passes the

electronic keying test. This may result when Disable

Keying or Compatible Keying options were used in the

module configuration instead of the Exact Match option.

Despite passing the electronic keying test, the module

being connected to does not have the same features or

settings as the module specified in the 1/0 configuration
tree and does not support the connection or service being
attempted.

Check the module in use and verify that it exactly matches
the module that is specified in the application. For more
information about electronic keying, see the user manual
for the module you are using.

0x0206

Connection Request Error:
Requested size too large.

The controller is attempting to set up a connection with the
module and has received an error - the request size is too
large.

Possible causes include the following:

« The module in use (that is, the physical module) is
different than the module specified in the I/0
configuration tree and is therefore causing the
connection or service to fail.

« The fault may occur even when the module passes the

electronic keying test. This may result when Disable

Keying or Compatible Keying options were used in the

module configuration instead of the Exact Match option.

Despite passing the electronic keying test, the module

being connected to does not have the same features or

settings as the module specified in the 1/0 configuration
tree and does not support the connection or service being
attempted.

« Verify that the path to this module is sufficiently close to
the controller.

« Check the module in use and verify that it exactly
matches the module that is specified in the application.
For more information about electronic keying, see the
user manual for the module you are using.

0x0301

Connection Request Error:
Out of buffer memory.

The controller is attempting to set up a connection with the
module and has received an error: a module in the path is
out of memary.

Possible causes include the following:

« The controller may be attempting to connect to a tag in a
producing controller that is not marked as being
produced.

The controller may be attempting to connect to atagina
producing controller. That tag may not be configured to
allow enough consumers.

The size or number of connections through this module
must be reduced.

One of the network madules between the module and the
controller may be out of memory. Check network
configuration of the system.

The module may be out of memory. Check the system
configuration and capabilities of the module.

The module in use (that is, the physical module) is
different than the module specified in the 1/0
configuration tree and is therefore causing the
connection or service to fail.

The fault may occur even when the module passes the
electronic keying test. This may result when Disable
Keying or Compatible Keying options were used in the
module configuration instead of the Exact Match option.
Despite passing the electronic keying test, the module
being connected to does not have the same features or
settings as the module specified in the 1/0 configuration
tree and does not support the connection or service being
attempted.

Check the module in use and verify that it exactly matches
the module that is specified in the application. For more
information about electronic keying, see the user manual
for the module you are using.
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Table 51 - List of Connection Fault Codes (Continued)

Fault Code |Display Text Fault Corrective Action
Connection Request Error: The controller is attempting to set up a connection with the |+ Increase the Requested Packet Interval (RPI) and
0x0302 Out of communication module and has received an error: a module in the path has |  reconfigure your network with RSNetWorx™ software.
bandwidth. exceeded its communication bandwidth capacity. « Distribute the load on another bridge module.
- . The controller is attempting to set up a connection with the
0x0303 ﬁgngr?gt'gngaﬁﬁaub?:t Error: module and has received an error: a module in the path has |Distribute the load on another bridge module.
g : exceeded its communication bandwidth capacity.
Not configured to send : Use RSNetWorx for ControlNet software to schedule or
0x0304 scheduleg data. The ControlNet module is not scheduled to send data. reschedule the ControlNet network.
- The ControlNet configuration in the controller does not
Connection Request Error: match the confi 2 : :
h P guration in the bridge module. This may
0x0305 EgRtﬁglllrje?td%%gﬂngoutr;tﬁgr:n occur because a ControlNet module was changed after the Esﬁnlﬁ':ﬁ)txorx for ContralNet software to reschedule the
configuration in bridge network was scheduled, or because a new control program )
’ has been loaded into the controller.
The ControINet Configuration Master (CCM) cannot be found.
The 1756-CNB module and PLC-5® ControlNet processor are
0x0306 ControlNet Keeper not the only devices capable of being a CCM and the CCM must | Verify that a 17756-CNB modules or PLC-5 ControlNet
available. be node 1. processor is at node 1and is functioning properly.
This fault may temporarily occur when the system is
powered up and is being cleared when the CCM is located.
0x03 Connection Request Error: The controller is attempting to set up a connection with the |Verify that all modules in the 1/0 Configuration tree are the
Invalid port. module and has received an error. correct modules.
The controller is attempting to set up a connection with the |« Verify the;]t thehchosen ?Ioht numEer for this module is not
: . module and has received an error: an invalid link address greater than the size of the rack.
0x0312 I[:novr;Ti%CItiIr?I?aRdedquézzt Error: has been specified. A link address can be a slot number, a |« Verify that the ControlNet node number is not greater
) network address, or the remote I/0 chassis number and than the maximum node number configured for the
starting group. network in RSNetWorx for ControlNet software.
The segment type or route is invalid.
Possible causes include the following:
« The controller is attempting to set up a connection with
the module and has received an error: the connection
request is invalid.
- The module in use (that is, the physical module) is
different than the module specified in the 1/0
configuration tree and is therefore causing the Check the module in use and verify that it exactly matches
0x0315 Connection Request Error: connection or service to fail. the module that is specified in the application. For more
Invalid segment type. « The fault may occur even when the module passes the  |information about electronic keying, see the user manual
electronic keying test. This may result when Disable for the module you are using.
Keying or Compatible Keying options were used in the
module configuration instead of the Exact Match option.
« Despite passing the electronic keying test, the module
being connected to does not have the same features or
settings as the module specified in the 1/0 configuration
tree and does not support the connection or service being
attempted.
0x0317 Connection Request Error: The controller is attempting to set up a ControlNet Use RSNetWorx for ControlNet software to schedule or
Connection not scheduled. connection with the module and has received an error. reschedule the connection to this module.
Connection Request Error: The controller is attempting to set up a connection with the |,,_ . .
0x0318 Invalid link addqress -cannot  [module and has receivgd a% error: tt?e link address is Verify ttheittthe aszomate%[lontlroll;le[tj module has the
route to self. invalid. correct slot or node number selected.
Connection Request Error: Inhoedlcj?en;rr?giralssritézwgélg% teorrsoert' ?ﬁearggﬂgsgﬂf%‘gém ethe Reduce the size or number of connections through this
0x0319 No secondary resources does not have the necessary resources to sunport the module or add another controller or ControlNet module to
available in redundant chassis. : y P the system.
connection.
A rack-optimized connection has already been established
to this module through the 1756-CNB/R in the same chassis.
« Connect to this module through the 1756-CNB/R in the
same chassis.
« Connect to this module through another 1756-CNB/R to
0x031B Connection Request Error: The controller is attempting to set up a Direct connection use a Direct connection.
Rack Connection Refused. with the module and has received an error. « Change the first connection from rack-optimized to
Direct, and then re-establish the second direct
connection.
« Connect to this madule from a controller in the same
chassis as the module (do not connect through a 1756-
CNB/R).
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Table 51 - List of Connection Fault Codes (Continued)

Fault Code |Display Text Fault Corrective Action
« The controller is attempting to connect to a tag in a
OXO3IE Connection Request Error: The controller is attempting to connect to a tag in a producing controller and that tag has already been used
Cannot consume tag. producing controller and has received an error. by too many consumers.
« Increase the maximum number of consumers on the tag.
OXO3IF Connection Request Error: The Consume tag was not configured to be produced in the |Make sure the name of the tag being consumed is spelled
Tag not published. target module. correctly in bath the consumer and producer.
Connection Request Error:
0x0322 Eg;igg{mﬁtdfgésrig?e;igh A new connection that is requested does not match the Check the controllers that are using the connection and
data format of connection existing connection. verify that all configurations are identical.
already established.
M A connection has already been established to the target It is either not physically connected to the network (media
0x0800 i’ie;\f'\]iﬁmlmk in path to module module at a different RPI and it cannot be changed to disconnected) or otherwise unable to forward the request
) accommodate the RPI specified. onto the destination network.
The controlling application has not initialized the data to be |+ Configure the tag as unicast.
produced by the target device. This may be caused when |+ Adjust the RPI so that all multicast consumers of the tag
0x0801 Incompatible Multicast RPI. “Send Data” connections are configured in a target device use the same RPI.
and the controlling application for that target device has not |« Configure the RPI so that is in the range that is allowed by
initialized the data to be produced. the producer.
For the target device associated with the “Send Data”
I : : connection reporting this connection error, start the
0x0810 2\?atifart?lit application data g\rlegtd;amge does not match Produce tag data type in the controlling application and perform at least one write of
: g ) data. See the user manual for the target device and its
controlling application for information on how to do this.
Connection Request Error: Given data type does not match Produce tag data type in the |, _ .
0x0814 Data Type Mismatch. target module. Verify that both data types match.
Connection Request Error: ) ) )
0xFD02 No error code is supplied by an |No error code is supplied by an I/0 module to describe an See the user manual for your device.

1/0 module to describe an I/0
fault.

1/0 fault.
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Notes:
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Motion Control

Generally two types of motion control are used in Micro800 controller motion applications that
have Kinetix 3 servo drives.

« Indexed Motion - The Micro800 controller issues position indexes to the servo drive
using Modbus RTU communications or digital I/0. Used for simple positioning. See
publication CC-0S025 for building block example.

«  PTO Motion - The Micro800 controller uses pulse and direction outputs to the servo
drive for precise control of position and velocity with Modbus RTU communications or
digital I/0 for feedback. Micro800 motion configuration and instructions make
programming easy. See publication CC-0S033 for building block example.

Certain Micro830, Micro850, and Micro870 controllers that are shown in Table 52, support
motion control through high-speed pulse-train outputs (PT0). PTO functionality refers to the
ability of a controller to generate a specific number of pulses at a specified frequency
accurately. These pulses are sent to a motion device, such as a servo drive, which in turn
controls the number of rotations (position) of a servo motor. Each PT0 is exactly mapped to
one axis, to allow for control of simple positioning in stepper motors and servo drives with
pulse/direction input.

As the duty cycle of the PTO can be changed dynamically, the PTO can also be used as a pulse-
width modulation (PWM) output.

PTO/PWM and motion axes support on the Micro830, Micro850, and Micro870 controllers are
summarized as follows.

Table 52 - PTO/PWM and Motion Axis Support on Micro830, Micro850, and Micro870

Controller PTO (built-in) Number of Axes Supported
10/16-point "

2080-LC30-100VB 1 1

2080-LC30-160VB

24-point

2080-Lc30-240vB "
2080-LC30-2408B "
2080-LC50-240VB
2080-L50E-240VB
2080-LC50-240BB ) )
2080-L50F-240BB

2080-LC70-240BB
2080-L70E-240BB
2080-LC70-240BBK
2080-L70E-240BBK
2080-L70E-240BBN

48-point

2080-LC30-480vB Y
2080-LC30-48088
2080-LC50-480VB 3 3
2080-L50E-480VB
2080-LC50-480BB
2080-L50E-480BB

(1) For Micro830 catalogs, Pulse Train Output functionality is only supported from firmware revision 2 and later.
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Chapter 9 Motion Control

basic understanding of the following:

2 ATTENTION: To use the Micro800 Motion feature effectively, you must have a

PT0 components and parameters
See Use the Micro800 Motion Control Feature on page 160 for a general
overview of Motion components and their relationships.

« Programming and working with elements in the Connected Components
Workbench software
You must have a working knowledge of ladder diagram, structured text, or
function block diagram programming to be able to work with motion function
blocks, variables, and axis configuration parameters.

A\

ATTENTION: To learn more about Connected Components Workbench
software and detailed descriptions of the variables for the Motion Function
Blocks, you can refer to Connected Components Workbench software Online

Help that comes with your Connected Components Workbench software
installation.

IMPORTANT  The PTO function can only be used with the controller's embedded I/0.

It cannot be used with expansion |/0 modules.

Use the Micro800 Motion Control Feature

The Micro800 motion control feature has the following elements. You must have a basic
understanding of the function of each element to use the feature effectively.

Table 53 - Components of Motion Control

Element

Description

Page

Pulse-train Outputs

Consists of one pulse output and one
direction output. A standard interface to
control a servo or stepper drive.

« Input and Output Signals on page 161

Axis

From a system point of view, an axis is a
mechanical apparatus that is driven by a
motor and drive combination. The drive
receives position commands through the
Micro800 pulse train outputs interface based
on the PLC execution of motion function
blocks.

On the Micro800 controller, it is a pulse train
output and a set of inputs, outputs, and
configuration.

« Motion Axis and Parameters on
page 172

« Motion Axis Configuration in
Connected Components Workbench
on page 182

Motion Function Blocks

A set of instructions that configure or act
upon an axis of motion.

Connected Components Workbench
Online Help

Motion Control Function Blocks on
page 164

Axis_Ref Data Type on page 177
Function Block and Axis Status Error

Codes on page 179
Homing Function Block on page 191

Jerk

Rate of change of acceleration. The Jerk
component is mainly of interest at the start
and end of the motion. Too high of a Jerk may
induce vibrations.

« Acceleration, Deceleration, and Jerk
Inputs on page 165

To use the Micro800 motion feature, you must:
1. Configure the Axis Properties
For instructions, see Motion Axis Configuration in Connected Components Workbench

on page 182.

2. Write your motion program through the Connected Components Workbench software

For instructions on how to use the Micro800 motion control feature, see the Micro800
Programmable Controllers: Getting Started with Motion Control Using a Simulated Axis
Quick Start, publication 2080-0S001.
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Input and Output Signals

Table 54 - Fixed PTO Input/Output

3. Wire the Controller
For fixed and configurable inputs/outputs, see Input and Qutput Signals on page 161.
For reference, see Sample Motion Wiring Configuration on 2080-LC30-xxQVB / 2080-
LC50-xxQVB / 2080-LC70-xxQVB on page 163.

The next sections provide a more detailed description of the motion components. You can also
see the Connected Components Workbench Online Help for more information about each
motion function block and their variable inputs and outputs.

Multiple input/output control signals are required for each motion axis, as described Table 54
and Table 55. PTO Pulse and PTO Direction are required for an axis. The rest of the input/

outputs can be disabled and reused as reqular /0.

PT00 (EM_00) PTO1(EM_01) PT02 (EM_02)

Motion Signals Logical Namein  |Name on Terminal |Logical Namein  |Name on Terminal |Logical Namein |Name on Terminal
Software Block Software Block Software Block

PTO pulse _I0_EM_D0_00 0-00 _10_EM_DO0_01 0-01 10_EM_D0_02 0-02

PTO direction _I0_EM_D0_03 0-03 _I0_EM_D0_04 0-04 10_EM_DO0_05 0-05

Lower (Negative) Limit switch _I0_EM_DI_00 1-00 _I0_EM_DI_04 I-04 10_EM_DI_08 1-08

Upper (Positive) Limit switch _I0_EM_DI_01 I-01 _I0_EM_DI_05 I-05 I0_EM_DI_09 [-09

Absolute Home switch _I0_EM_DI_02 1-02 _I0_EM_DI_06 1-06 [0_EM_DI_10 I-10

Touch Probe Input switch _I0_EM_DI_03 1-03 _I0_EM_DI_07 107 [0_EM_DI_T I-1

Table 55 - Configurable Input/Output

Motion Signals Input/Output Notes

Servo/Drive On OUTPUT Can be configured as any embedded output.

Servo/Drive Ready INPUT Can be configured as any embedded input.

In-Position signal . .

(from serva/mator) INPUT Can be configured as any embedded input.

Home Marker INPUT Can be configured as any embedded input, from input 0...15.

You can configure the I/0 through the axis configuration feature in the Connected
Components Workbench software. You should not control any outputs that are assigned for
motion in your program. See Motion Axis Configuration in Connected Components Workbench

on page 182.

IMPORTANT If an output is configured for motion, then your program can no longer
control or monitor that output and the output cannot be forced. For
example, when a PTO Pulse output is generating pulses, the
corresponding logical variable I0_EM_DO_xx does not toggle its value
and does not display the pulses in the Variable Monitor, but the physical
LED gives an indication.

If an input is configured for motion, then forcing the input only affects
your program logic and not motion. For example, if the input Drive
Ready is false, then you cannot force Drive Ready to true by forcing the
corresponding logical variable |0_EM_DI_xx to be true.
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Table 56 - Motion Wiring Input/Output Description

Motion Signals

Input/OQutput

Description

Uniqueness

PTO pulse

OUTPUT

PTO pulse from the embedded fast output, to be
connected to Drive PTO input.

Not Shared

PTO direction

OUTPUT

PTO pulse direction indication, to be connected to
Drive Direction input.

Not Shared

Servo/Drive On

OUTPUT

The control signal used to activate/deactivate
Servo/Drive.

This signal becomes Active when MC_Power (on) is
commanded.

Can be shared
with multiple
drives

Lower (Negative) Limit
switch

INPUT

The input for the hardware negative limit switch, to
be connected to the mechanical/electrical negative
limit sensor.

Not Shared

Upper (Positive) Limit
switch

INPUT

The input for the hardware positive limit switch, to
be connected to the mechanical/electrical positive
limit sensor.

Not Shared

Absolute Home switch

INPUT

The input for the hardware home switch (sensor), to
be connected to the mechanical/electrical home
sensor.

Not Shared

Touch Probe Input
switch

INPUT

The input for the hardware touch probe signal, to be
used with the Motion MC_TouchProbe and
MC_AbortTrigger function blocks to capture the axis
commanded position during the motion path.

Not Shared

Servo/Drive Ready

INPUT

The input signal that indicates Servo/Drive is ready
to receive the PTO pulse and direction signal from
the controller.

No moving function blocks can be issued to an axis
before the axis has this signal ready if this signal is
Enabled in the motion axis configuration or axis
properties page.

Can be shared
with multiple
drives

In-Position signal
(from servo/motor)

INPUT

The input signal that indicates the moving part is in
the commanded position. This signal has to be
Active after the moving part reaches the
commanded position for the MoveAbsolute and
MoveRelative function blocks.

For MoveAbsolute and MoveRelative function blocks,
when In_Position is enabled, the controller reports
an error (EP_MC_MECHAN_ERR) if the signal is not
active within 5 seconds when the last PTO pulse
sent out.

Not Shared

Home Marker

INPUT

This signal is the zero pulse signal from the motor
encoder. This signal can be used for fine homing
sequence to improve the homing accuracy.

Not Shared
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Sample Motion Wiring Configuration on 2080-LC30-xxQVB / 2080-LC50-xxQVB / 2080-LC70-xxQVB

24V 24V
Power Power
supply supply

O) ©)

oOl|® ®| O

+DC 24 +MO 1 )
-DC24 +M1 ' Encoder signal cable
— Pin 49 (CLK+) ¢
0-00 Pin 12 (CLK-)
] Pin25 (DIR+)
0-03 Pin 14 (DIR-)
© o 0-06 Pin 3 (Enable)
TR
>x< X .
o o 0-07 Pin 7 (RST) - T
T3 Mol (= otor power cable
S8 M £
\_ ) - y,
Notes:
1. Drive Enable (Pin 3) and Reset Drive (Pin 7) are operating as sourcing inputs when (Pin 1, 2) connected to ) of Power Supply 2.
2. To help you configure Kinetix 3 drive parameters so that a Micro830/Micro850/Micro870 controller can communicate and control the
drive, see publication CC-0S033. The parameter Command Type must be set to “Step/Direction.Positive Logic”, and the parameter
Controller Output Type must be set to “Open Collector Input”.
Sample Motion Wiring Configuration on 2080-LC30-xx(BB / 2080-LC50-xx0BB / 2080-LC70-xx(0BB
24V 1y
Power Power
supply supply

Q ©)

+DC24 +CM bin1,2 N\
-DC24 +(M1 Encoder signal cable
1 Pin 12(CLK-) Ce——
0-00 Pin 49(CLK+)
— Pin 14(DIR-)
0-03§ Pin 25(DIR+)
s 5 0-06 Pin 3(Enable)
o O
>‘>§ >‘>§ Pin 7(RST)
22 0-07 in -
Tz = M bl
o o -(M0 @ otor power cable
sS3 -1 =
\__ J \_ Y,

Notes:

1. Drive Enable (Pin 3) and Reset Drive (Pin 7) are operating as sinking inputs when (Pin 1, 2) connected to +@the Power Supply 2.
2. To help you configure Kinetix 3 drive parameters, so that a Micro830/Micro850/Micro870 controller can communicate and control the
drive, see publication CC-0S033. The parameter Command Type must be set to “Step/Direction.Positive Logic”, and the parameter

Controller Output Type must be set to “Open Collector Input”.
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Motion Control Function
Blocks

motion, Table 58).

Table 57 - Administrative Function Blocks

Function Block Name

Function Block Name

MC_Power

MC_ReadAxisError

MC_Reset

MC_ReadParameter

MC_TouchProbe

MC_ReadBoolParameter

MC_AbortTrigger

MC_WriteParameter

MC_ReadStatus

MC_WriteBoolParameter

MC_SetPosition

Motion control function blocks instruct an axis to a specified position, distance, velocity, and
state. Function blocks are categorized as Administrative (Table 57) and Movement (driving

A\

Take note of the following:

« If anew instance of MC_Power accesses the axis, the axis enters the error
stop state.
« If MC_Power is inside a UDFB and any edit is made to the UDFB that changes
the UDFB template (for example, adding a local variable), the axis enters the
error stop state.

WARNING: During Run Mode Change (RMC), the MC_Power function block should
be disabled, which powers down the axis. Otherwise the axis remains powered
even if the function block is deleted.

Table 58 - Movement Function Blocks

Function Block Name

Description

Correct Axis State for
issuing Function Block

MC_MoveAbsolute

This function block commands an axis to a specified
absolute position.

Standstill, Discrete Motion,
Continuous Motion

MC_MoveRelative

This function block commands an axis of a specified
distance relative to the actual position at the time of
execution.

Standstill, Discrete Motion,
Continuous Motion

MC_MoveVelocity

This function block commands a never-ending axis
move at a specified velocity.

Standstill, Discrete Motion,
Continuous Motion

MC_Home

This function block commands the axis to perform
the “search home” sequence. The “Position” input is
used to set the absolute position when the reference
signal is detected, and the configured Home offset is
reached. This function block completes at “StandStill"
if the homing sequence is successful.

Standstill

MC_Stop

This function block commands an axis stop and
transfers the axis to the state “Stopping”. It closes
any ongoing function block execution. While the axis
is in state Stopping, no other function block can
perform any motion on the same axis. After the axis
has reached velocity zero, the Done output is set to
TRUE immediately. The axis remains in the state
“Stopping" as long as Execute is still TRUE or velocity
zero is not yet reached. Once “Done” is SET and
“Execute” is FALSE the axis goes to the state
“StandStill".

Standstill, Discrete Motion,
Continuous Motion, Homing

MC_Halt

This function block commands an axis to a controlled
motion stop. The axis is moved to the state “Discrete
Motion”, until the velocity is zero. With the Done
output set, the state is transferred to “StandStill".

Standstill, Discrete Motion,
Continuous Motion

A\

ATTENTION: During Run Mode Change, the Movement Function Blocks can
only be deleted when that Function Block has been done or aborted. Otherwise
unintended axis and Function Block behavior may occur.
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outputs that allows you to control a specific motion instruction. See the
Connected Components Workbench Online Help for a description of these

2 ATTENTION: Each motion function block has a set of variable inputs and
variable inputs and outputs.

General Rules for the Motion Control Function Blocks

To work with mation control function blocks, you must be familiar with the following general
rules.

Table 59 - General Rules for the Motion Function Block

Parameter

General Rules

Input parameters

When Execute is True: The parameters are used with the rising edge of the Execute input. To modify any parameter, it is necessary to
change the input parameters and to trigger the motion again.
When Enable is True: The parameters are used with the rising edge of the Enable input and can be modified continuously.

Inputs exceeding application
limits

If a function block is configured with parameters that result in a violation of application limits, the instance of the function block
generates an error. The Error output is flagged On, and error information is indicated by the output ErroriD.
The controller, in most cases, remains in Run mode, and no motion error is reported as a major controller fault.

Position/Distance Input

For MC_MoveAbsolute function block, the position input is the absolute location that is commanded to the axis. For MC_MoveRelative,
the distance input is the relative location (consider the current axis position is 0) from the current position.

Velocity Input

Velocity can be a signed value. Users are advised to use positive velocity.

Direction input for the MC_MoveVelocity function block can be used to define the direction of the move (that is, negative velocity x
negative direction = positive velocity).

For MC_MoveRelative and MC_MoveAbsolute function blocks the absolute value of the velocity is used.

Velocity input does not need to be reached if Jerk input is equal to 0.

Direction Input

For MC_MoveAbsolute, the direction input is ignored. (This parameter is reserved for future use.)

For MC_MoveVelocity, the direction input value can be 1(positive direction), 0 (current direction) or -1(negative direction). For any other
value, only the sign is considered. For example, -3 denotes negative direction, +2 denotes positive direction, and so on.

For MC_MoveVelocity, the resulting sign of the product value that is derived from velocity x direction decides the motion direction, if
the value is not 0. For example, if velocity x direction = +300, then the direction is positive.

Acceleration, Deceleration, and
Jerk Inputs

« Deceleration or Acceleration inputs should have a positive value. If Deceleration or Acceleration is set to be a non-positive value, an
error is reported (ErrorD: MC_FB_ERR_RANGE).

« The Jerk input should have a non-negative value. If Jerk is set to be a negative value, an error is reported.
(ErrorID: MC_FB_ERR_RANGE).

« |f maximum Jerk is configured as zero in the Connected Components Workbench motion configuration, all jerk parameters for the
motion function block have to be configured as zero. Otherwise, the function block reports an error (ErroriD: MC_FB_ERR_RANGE).

« If Jerk is set as a nonzero value, an S-curve profile is generated. If Jerk is set as zero, a trapezoidal profile is generated.

« If the motion engine fails to generate the motion profile prescribed by the dynamic input parameters, the function block reports an
error (ErrorD: MC_FB_ERR_PROFILE).

See Function Block and Axis Status Error Codes on page 179 for more information about error codes.
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Table 59 - General Rules for the Motion Function Block (Continued)

Parameter General Rules
With Execute: The outputs Busy, Done, Error, and CommandAborted indicate the state of the function block and are mutually exclusive
- only one of them can be true on one function block. If execute is true, one of these outputs has to be true.
The outputs Done, Busy, Error, ErrorlD, and CommandAborted are reset with the falling edge of Execute. However, the falling edge of
Execute does not stop or even influence the execution of the actual function block. Even if Execute is reset before the function block
completes, the corresponding outputs are set for at least one cycle.
If an instance of a function block receives a new Execute command before it completes (as a series of commands on the same
instance), the new Execute command is ignored, and the previously issued instruction continues with execution.

Output Exclusivity

\Buﬁ'erMDde

With Enable: The outputs Valid and Error indicate whether a read function block executes successfully. They are mutually exclusive:
only one of them can be true on one function block for MC_ReadBool, MC_ReadParameter, MC_ReadStatus.
The Valid, Enabled, Busy, Error, and ErrorlD outputs are reset with the falling edge of Enable as soon as possible.

Output Exclusivity

AuisErrord

When used in a Function Block Diagram, you can connect the axis output parameter to the Axis input parameter of another motion

Axis Output function block for convenience (for example, MC_POWER to MC_HOME).

P When used in a Ladder Diagram, you cannot assign a variable to the Axis output parameter of another motion function block because it
is read-only.
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Table 59 - General Rules for the Motion Function Block (Continued)

Parameter General Rules

The output Done is set when the commanded action has completed successfully.

With multiple function blocks working on the same axis in a sequence, the following rule applies:

When one movement on an axis is aborted with another movement on the same axis without having reached the final goal, output Done
is not set on the first function block.

Behavior of Done Qutput

Every function block has a Busy output, which indicates that the function block is not yet finished (for function blocks with an Execute
input), and new output values are pending (for function blocks with Enable input).

Busy is set at the rising edge of Execute and reset when one of the outputs Done, Aborted, or Error is set, or it is set at the rising edge
of Enable and reset when one of the outputs Valid or Error is set.

It is recommended that the function block continue executing in the program scan for as long as Busy is true, because the outputs are
only updated when the instruction is executing. For example, in the ladder diagram, if the rung becomes false before the instruction
finishes executing, the Busy output stays true forever even though the function block has finished executing.

Behavior of Busy Output

LBuFFerMDde

Output Active In current implementation, buffered moves are not supported. Consequently, Busy and Active outputs have the same behavior.
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Table 59 - General Rules for the Motion Function Block (Continued)

Parameter

General Rules

Behavior of CommandAborted
Output

CommandAborted is set when another motion command aborts the current commanded motion.
When CommandAborted occurs, other output signals such as InVelocity are reset.

Active

Deceleration Error

Jerk ErrorlD

BufferMode

Enable and Valid Status

The Enable input for read function blocks is level-sensitive. On every program scan with the Enable input as true, the function block
performs a read and update its outputs. The Valid output parameter shows that a valid set of outputs is available.

The Valid output is true as long as valid output values are available and the Enable input is true. The relevant output values are
refreshed as long as the input Enable is true.

If there is a function block error, and the relevant output values are not valid, then the valid output is set to false. When the error
condition no longer exists, the values are updated and the Valid output is set again.

Relative Move versus Absolute
Move

Relative move does not require the axis to be homed. It simply refers to a move in a specified direction and distance.
Absolute move requires that the axis be homed. It is a move to a known position within the coordinate system, regardless of distance
and direction. Position can be negative or positive value.

Buffered Mode

For all motion control function blocks, BufferMode input parameter is ignored. Only aborted moves are supported for this release.

Error Handling

All blocks have two outputs, which deal with errors that can occur during execution. These outputs are defined as follows:
Error - The rising edge of “Error” informs that an error occurred during the execution of the function block, where the function block
cannot successfully complete.
ErrorlD - Error number.
« Types of errors:
- Function block logic (such as parameters out of range, state machine violation attempted)
- Hard limits or soft limits reached
- Drive failure (Drive Ready is false)
For more information about function block error, see Mation Function Block and Axis Status ErrorlD on page 180.
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Simultaneous Execution of Two Movement Function Blocks (Busy Output = True)

The general rule is that when a movement function block is busy, then a function block with
the same instance (for example, MC_MoveRelative2) cannot be executed again until the
function block status is not busy.

MC_MoveRelative and MC_MoveAbsolute are busy until the final position is
Q reached. MC_MoveVelocity, MC_Halt, and MC_Stop are busy until the final velocity is
reached.

Ny
L4

Velocity

) Time

Executel

Busyl

When a movement function block is busy, a function block with another instance (for
example, MC_MoveRelativel and MC_MoveAbsolutel on the same axis) can abort the currently
executing function block. This is mostly useful for on-the-fly adjustments to position, velocity,
or to halt after a specific distance.

Example: Move to Position Ignored Due to Busy

For simple moves, the movement
Simple move position using one instance function block finishes. A busy output
of MC_MoveRelative, MC_MoveAbsolute indicates that the function block is
executing and must be allowed to
finish before Execute input is toggled
again.

This command is ignored

Velocity

If Execute is toggled again before
Busy is false, the new command is
ignored. No error is generated.

P> Time

Executel

Busyl
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Example: Successful Aborted Move

Aborted move is possible if using two

y N

instances of MC_MoveRelative,

2 MC_MoveAbsolute. The second

S instance can immediately abort the

= first instance (and vice versa) for
applications where on-the-fly
corrections are needed.

P Time

Executel

Busyl

CommandAborted!

Execute2

Busy2

Example: Changing Velocity With No Abort

When changing velocity, generally, an aborted move is not necessary since the function block
is only Busy during acceleration (or deceleration). Only one instance of the function block is

required.

To bring the axis to a standstill, use MC_Halt.

AN

Velocity

P Time

Executel

Busy

Halt Execute

Busy
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It is possible for the movement function blocks and MC_Halt to abort another motion function
block during acceleration/deceleration. This is not recommended as the resulting motion
profile may not be consistent.

acceleration and the MC_Halt Jerk input parameter is less than the Jerk of the

2 ATTENTION: If MC_Halt aborts another motion function block during

currently executing function block, the Jerk of the currently executing
function block is used to prevent an excessively long deceleration.

Example: Aborted Movement Function Block During Acceleration/Deceleration

AN

Velocity

P Time

Executel

Busy

CommandAborted!

Halt Execute

Busy

IMPORTANT

If MC_Halt aborts another movement function block during acceleration
and the MC_Halt Jerk input parameter is less than the Jerk of the
currently executing FB, the Jerk of the currently executing function
block is used to prevent excessively long deceleration.
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Example: Error Stop using MC_Stop cannot be Aborted

N

Velocity

This command is ignored

P Time

MC_Stop
Execute

Busy

Motion function block Execute

MC_Halt and MC_Stop are both used to bring an axis to a StandStill but MC_Stop is used when
an abnormal situation occurs.

Q MC_Stop can abort other motion function blocks but can never be aborted itself.

Q MC_Stop goes to the Stopping state and normal operation cannot resume.

Motion Axis and Parameters The following state diagram illustrates the behavior of the axis at a high level when multiple
moation control function blocks are activated. The basic rule is that motion commands are
always taken sequentially, even if the controller can perform real parallel processing. These
commands act on the axis’ state diagram.

The axis is always in one of the defined states, see Figure 47 on page 173. Any motion
command is a transition that changes the state of the axis and, as a consequence, modifies
the way that the current motion is computed.
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Figure 47 - Motion Axis State Diagram

MC_MoveAbsolute

. MC_MoveVelocity
MC_MoveRelat —
—Viovenelative MC_MoveAbsolute; MC_MoveRelative; MC_Halt
MC_Halt
Discrete MC_MoveVelocity ./~ Continuous
. » .
Motion Motion
— MC_Stop
C_Stop I K
5 Error
, o bor Stopping
\ ‘\“ Not 65 ‘.“ ",'
Done | ot 6: Error
\ Note 1 “(;
MC_MoveAbsolute : /" MC_Stop
MC_MoveRelati " i AN
—vioverelative A 5 MC_MoveVelocity
ErrorStop  )<---.. :
MC_Stop % .
B A '
x* H Note 4
MC Reset Ll . MC_Reset and
- * MC_Power.Status=FALSE

Standstill Disabled
NOTES:

. In the ErrorStop and Stopping states, all function blocks (except MC_Reset), can be called although they are not executed.
MC_Reset generates a transition to the StandStill state. If an error occurs while the state machine is in the Stopping state, a transition to the ErrorStop
state is generated.
Axis position still updates even if the Axis state is ErrorStop. Also, the MC_TouchPrabe function block is still active if it was executed before the ErrorStop
state.

. Power.Enable = TRUE and there is an error in the Axis.

. Power.Enable = TRUE and there is no error in the Axis.

. MC_Stop.Done AND NOT MC_Stop.Execute.

. When MC_Power is called with Enable = False, the axis goes to the Disabled state for every state including ErrorStop.

. If an error occurs while the state machine is in the Stopping state, a transition to the ErrorStop state is generated.

—_

o Ol NN

Axis States

The axis state can be determined from one of the following predefined states. Axis state can
be monitored through the Axis Monitor feature of the Connected Components Workbench
software when in debug mode.

Motion States

State Value State Name

0x00 Disabled

0x01 Standstill

0x02 Discrete Motion
0x03 Continuous Motion
0x04 Homing

0x06 Stopping

0x07 Stop Error
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Axis State Update

On motion execution, although the Motion Engine controls the motion profile as a background
task, which is independent from the POU scan, the axis state update is still dependent on when
the relevant motion function block is called by the POU scan.

For example, on a moving axis on a Ladder POU (state of a rung=true), an MC_MoveRelative
function block in the rung is scanned and the axis starts to move. Before MC_MoveRelative
completes, the state of the rung becomes False, and MC_MoveRelative is no longer scanned. In
this case, the state of this axis cannot switch from Discrete Motion to StandStill, even after the
axis fully stops, and the velocity comes to 0.

| [— )
Always_on i
—l ' £E variable Monitoring
r o ? Global W ariables - Micra850 | Local Y ariables - N A% || Syl
. Logical ¥alug
fuisln s o
. - ot -
TON_1Q axisl_done + _MOTION_DIAG
R e | || - EoE—
di Axizl ErrarFlag
n Axiz.ArizHomed
- Dlistance — Azisll Constel
velociy Axizll AccelFlag
Awizll. DecelFlag
_ “elocity n ApisllAxizState 2
accd Axigl ErrorlD 0
— ] Axiz0.ExtraD ata 0
Hoccleralin A | Awisfl TargetPos S35 66
accd m Awisll CommandPas 2365 66
- S Sl . A T argelVel 100.0
Axig. Commandy'el oo
0.0 :
+ Axig]
0 awiz]_power WAIT
PP o PSP ri
.

Limits

The Limits parameter sets a boundary point for the axis, and works with the Stop parameter to
define a boundary condition for the axis on the type of stop to apply when certain configured
limits are reached.

There are three types of motion position limits.
+ Hard Limits
»  Soft Limits
+  PTO Pulse Limits

See Motion Axis Configuration in Connected Components Workbench on page 182
for information on how to configure limits and stop profiles and the acceptable
value range for each.

If any one of these limits is reached on a moving axis (except on homing), an over travel limit
error will be reported and the axis will be stopped based on configured behavior.
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Figure 48 - Sample Limits configuration in Connected Components Workbench

axic] - Limits
Hard Limits

When hard limit is reached, apply: | Emergency Stop Profile '|

[#] Lower Hard Limit [#] Upper Hard Limit
Active Levek Low - Active Levek Low -
Switch Input: 10_EM_DI_00 Switch Input: 10_EM_DI01
Soft Limits

@ When soft limit is reached, Emergency Stop Profile will be applied.

[E] Lower Soft Limit: 0.0 | mm [E] Upper Soft Limit: 0.0 | mm

Hard Limits

Hard limits refer to the input signals received from physical hardware devices such as limit
switches and proximity sensors. These input signals detect the presence of the load at the
maximum upper and minimum lower extents of allowable motion of the load or movable
structure that carries the load, such as a load tray on a transfer shuttle.

Hardware limits are mapped to discrete inputs that are associated with data tags/variables.

When a hard limit switch is enabled, the axis comes to a stop when the limit switch is detected
during motion. If a hard stop on hard limit switch is configured as ON and the limit is detected,
motion is stopped immediately (that is, the hardware immediately stops the PTO pulse).
Alternatively, if a hard stop on hard limit switch is configured as OFF, motion is stopped using
the Emergency Stop parameters.

When any hard limit switch is enabled, the input variable connecting to this physical input can
still be used in User Application.

When a hard limit switch is enabled, it is used automatically for the MC_Home function block, if
the switch is in the Homing direction that is configured in the Connected Components
Workbench software (Mode: MC_HOME_ABS_SWITCH or MC_HOME_REF_WITH_ABS). See Homing
Function Block on page 191.

Soft Limits

Soft limits refer to data values that the motion controller manages. Unlike hardware limits that
detect the presence of the physical load at specific points in the allowable motion of the load,
soft limits are based on the stepper commands and the motor and load parameters.

Soft limits are displayed in user-defined units. You can enable individual soft limits. For non-
enabled soft limits (whether upper or lower), an infinite value is assumed.

Soft Limits are activated only when the corresponding axis is homed. You can enable or
disable soft limits, and configure an upper and lower limit setting through the Connected
Components Workbench software.

Table 60 - Soft Limits Checking on the Function Blocks

Function Block Limits Checking
MC_MoveAbsolute
MC_MoveRelative
MC_MoveVelocity The soft limits are checked dynamically during motion.

The target position is checked against the soft limits before motion starts.

When a soft limit is enabled, the axis comes to a stop when the limit is detected during motion.
The motion is stopped using emergency stop parameters.

If both hard and soft limits are configured as enabled, for two limits in the same direction

(upper or lower), the limits should be configured such that the soft limit is triggered before the
hard limit.
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PTO Pulse Limits

You cannot configure this limit parameter because it is the physical limitation of the
embedded PTO0. The limits are set at 0x7FFF0000 and -0x7FFF0000 pulses, for upper and lower
limits, respectively.

The controller checks the PTO pulse limits unconditionally — that is, the checking is always ON.

On a non-continuous motion, to prevent a moving axis going to ErrorStop status with Motion
PTO Pulse limits detected, you must prevent the current position value from going beyond the
PTO Pulse limit.

On a continuous motion (driven by the MC_MoveVelocity function block), when the current
position value goes beyond the PTO pulse limit, the PTO pulse current position automatically
rolls over to O (or the opposite soft limit, if it is activated), and the continuous motion
continues.

For a continuous motion, if the axis is homed, and the soft limit in the motion direction is
enabled, the soft limit is detected before the PTO pulse limit being detected.

Motion Stop
There are three types of stops that can be configured for an axis.

Immediate Hardware Stop

The hardware controls this type of Immediate Stop. If a Hard Stop on a Hard Limit switch is
enabled, and the Hard Limit has been reached, the controller cuts off the PTO pulse for the axis
immediately. The stop response has no delay (less than 1ps).

axis_1 - Limnits

Hard Limits
‘When hard limit is reached, apply: Forcad PTO Hardware Stop v
Lower Hard Limit Upper Hard Limit
Active Level: [High B3 Active Level: Low w
Switch Input: 10_EM_DI_00 Switch Input: 10_EM_DI_01
Immediate Soft Stop

The maximum possible response delay for this type of stop could be as much as the Motion
Engine Execution time interval. This type of stop is applicable in the following scenarios:

«  During motion, when axis PTO Pulse Limit is reached;

»  One Hard Limit is enabled for an axis, but a hard stop on hard limit switch is configured
as Off. If the Emergency Stop is configured as Immediate Software Stop, during motion,
when the Hard Limit switch is detected;

»  One Soft Limit is enabled for an axis and the axis has been homed. If the emergency
stop is configured as Immediate Soft Stop, during motion, when the Soft Limit reach is
detected;

« The Emergency Stop is configured as Immediate Soft Stop. During motion, the MC_Stop
function block is issued with Deceleration parameter equal to 0.
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Decelerating Soft Stop

Decelerating soft stop could be delayed as much as the Motion Engine Execution Time interval.
This type of stop applies in the following scenarios:

+  One Hard Limit is enabled for an axis, but the Hard Stop on Hard Limit switch is
configured as Off. If the emergency stop is configured as decelerating stop, during
motion, when the Hard Limit switch is detected;

+  One Soft Limit is enabled for an axis and the axis has been homed. If the emergency
stop is configured as decelerating stop, during motion, when the soft limit reach is
detected by firmware;

« The Emergency Stop is configured as Decelerating Stop. During motion, the MC_Stop
function block is issued with the deceleration parameter set to 0.

«  During motion, the MC_Stop function block is issued with the deceleration parameter
not set to 0.

Motion Direction

For distance (position) motion, with the target position defined (absolute or relative), the
direction input is ignored.

For velocity motion, the direction input value can be positive (1), current (0) or negative (-1). For
any other value, only the sign (whether positive or negative) is considered and defines whether
the direction is positive or negative. This means that if the product of velocity and direction is
-3, then the direction type is negative.

Table 61- MC_MoveVelocity Supported Direction Types

Direction Type Value Used! Direction Description

Specific for motion/rotation direction.

Positive direction 1 Also called clockwise direction for rotation motion.
Current direction instructs the axis to continue its motion with new
Current direction 0 input parameters, without direction change.

The direction type is valid only when the axis is moving and the
MC_MoveVelocity is called.

] Specific for motion/rotation direction.
Also referred to as counter-clockwise direction for rotation motion.

Negative direction

(1) Data type: short integer.

Axis Elements and Data Types

Axis_Ref Data Type

Axis_Ref is a data structure that contains information on a motion axis. It is used as an input
and output variable in all motion function blocks. One axis_ref instance is created
automatically in the Connected Components Workbench software when you add one motion
axis to the configuration.

You can monitor this variable in controller debug mode through the software when the motion

engine is active, or as part of your application logic. It can also be monitored remotely through
various communication channels.
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Table 62 - Data Elements for Axis_Ref

Element Name |Data Type Description

Axis_ID UINTS The logic axis ID automatically assigned by the Connected Components

- Workbench software. You cannot edit or view this parameter.

ErrorFlag UINT8 Indicates whether an error is present in the axis.

Indicates whether the homing operation is successfully executed for the axis
or not.

AxisHomed UINT8 When you try to redo homing for an axis with AxisHomed already set (homing
is performed successfully), and the result is not successful, the AxisHomed
status is cleared.

Indicates whether the axis is in constant velocity movement or not.

ConsVelFlag UINTS Stationary axis is not considered to be in constant velocity.

AccFlag UINT8 Indicates whether the axis is in an accelerating movement or not.

DecFlag UINT8 Indicates whether the axis is in a decelerating movement or not.

. Indicates the current state of the axis. For more information, see Axis States

AxisState UINT8 on page 173.

Indicates the cause for axis error when error is indicated by ErrorFlag. This

ErrorlD UINT16 error usually results from motion function block execution failure.

See Motion Function Block and Axis Status ErrorlD on page 180.
ExtraData UINT16 Reserved.
Indicates the final target position of the axis for the MoveAbsolute and
REAL MoveRelative function blocks.
TargetPos floatf" For the MoveVelocity, Stop, and Halt function blocks, TargetPos is 0 except
(float when the TargetPos set by the previous position function blocks is not
cleared.
REAL On a moving axis, this is the current position the controller commands the

CommandPos 0y axis to go to.

The maximum target velocity that is issued to the axis by a move function
block. The value of TargetVel is the same as the velocity setting in the current

TargetVel REAL function block, or smaller, depending on other parameters in the same

9 (f|gat)“) function block. This element is a signed value indicating direction

information.
See PT0 Pulse Accuracy on page 190 for more information.
REAL During motion, this element refers to the velocity the controller commands

CommandVel floatf! the axis to use. This element is a signed value indicating direction

(float information.
(1) See Real Data Resolution on page 188 for more information on REAL data conversion and rounding.

IMPORTANT - Once an axis is flagged with error, and the ErrorlD is not zero, you must
reset the axis (with MC_Reset) before issuing any other movement
function block.

« The update for axis status is performed at the end of one program scan
cycle, and the update is aligned with the update of Motion Axis status.
Axis Error Scenarios

In most cases, when a movement function block instruction issued to an axis results in a

function block error, the axis is also flagged as being in the Error state. The corresponding

ErrorlD element is set on the axis_ref data for the axis. However, there are exception scenarios

where an axis error is not flagged. The exception can be, but not limited to, the following
scenarios:

«  Amovement function block instructs an axis, but the axis is in a state where the
function block could not be executed properly. For example, the axis has no power, or is
in the homing sequence, or in the Error Stop state.

«  Amovement function block instructs an axis, but another movement function block still
controls the axis. The axis cannot allow the new function block to control the motion
without going to a full stop. For example, the new function block commands the axis to
change motion direction.
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Function Block and Axis
Status Error Codes

»  When one movement function block tries to control an axis, but another movement
function block still controls the axis, and the controller cannot achieve the newly
defined motion profile. For example, your application issues an S-curve
MC_MoveAbsolute function block to an axis with too short a distance that is given when
the axis is moving.

«  When one movement function block is issued to an axis, and the axis is in the Stopping
or Error Stopping sequence.

For the above exceptions, it is still possible for your application to issue a successful
movement function block to the axis after the axis state changes.

MC_Engine_Diag Data Type

The MC_Engine_Diag data type contains diagnostic information on the embedded motion
engine. It can be monitored in debug mode through the Connected Components Workbench
software when the motion engine is active, or through the user application as part of user
logic. It can also be monitored remotely through various communication channels.

One MC_Engine_Diag instance is created automatically in the Connected Components
Workbench software when you add the first motion axis in the motion configuration. All user-
configured motion axes share this instance.

Table 63 - Data Elements for MC_Engine_Diag

Element Name Data Type
MCEngState UINT16
CurrScantime!! UINTI
MaxScantime” UINT16
CurrEngineIntervaIm UINT16
MaxEngineIntervaIm UINT16
ExtraData UINT16

(1) The time unit for this element is microsecond. This diagnostic information can be used to optimize motion configuration and
user application logic adjustment.

Table 64 - MCEngstate States

State Name State Description
MC engine exists (at least one axis defined), but the engine is idle as there is
MCEng.Idle 0x(1 no axis is moving. The Engine diagnostic data is not being updated.
. MC engine exists (at least one axis defined) and the engine is running. The
MCEng-Running 0x02 diagnostic data is being updated.
MCEng_Faulted 0x03 MC engine exists, but the engine is faulted.

All motion control function blocks share the ErrorlD definition.

Axis error and function block error share the ErrorlD, but error descriptions are different, as
described in Table 65 on page 180.

Error code 128 is warning information to indicate that the motion profile has been
Q changed and velocity has been adjusted to a lower value but the function block
can execute successfully.
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Table 65 - Motion Function Block and Axis Status ErrorlD

ErroriD  |ErrorlD MACRO Error Description for Function Block Error Description for Axis status?
00 MC_FB_ERR_NO Function block execution is successful. The axis is in operational state.
. ~ . | The axis is not operational due to an incorrect axis state
0l MC_FB_ERR_WRONG_STATE | ¢ function block cannot execute because the axis is MOtn | gerecreq during a function block execution. Reset the state of
’ ) the axis using the MC_Reset function block.
. ... | The axis is not operational due to invalid axis dynamic
The function block cannot execute because there are invalid : : : : -
axis dynamic parameters (velocity, acceleration, deceleration, gé:‘LanTELerﬁal(r\JIEIl«omty' acceleration, deceleration, or jerk) set in

02 MC_FB_ERR_RANGE or jerk) set in the function block. . .| Reset the state of the axis using the MC_Reset function block.
Correct the setting for the dynamic parameters in the function C tthe settina for the d : ters in the functi
block against the Axis Dynamics configuration page. orrect the setting for the dynamic parameters in the function

block against the Axis Dynamics configuration page.
. . |The axis is not operational due to invalid parameters other
The function block cannot execute because there are invalid . : : ; f
parameters other than velocity, acceleration, deceleration, or }Eﬁgt\i/grllog;[t])ékacceleratlon, deceleration, or jerk, setin a
03 MC_FB_ERR_PARAM J[?orrr'escetttII:]etL]:t{iunncpoorntr?zleocgfameters (for example, mode or Reset the state of the axis using the MC_Reset function block.
ition) f fg e p pie. Correct the setting for the parameters (for example, mode or
position) for the function block. position) for the function block.
The function block cannot execute because the axis does not L _

04 MC_FB_ERR_AXISNUM exist, the axis configuration data s corrupted, or the axisis |y o 1 cira Faul,ErroriD = 0x05.
not correctly configured. pport.

The function block cannot execute because the axis is faulty | The axis is not operational due to drive or mechanical issues.
due to drive or mechanical issues. Check the connection between the drive and the controller

05 MC_FB_ERR_MECHAN Check the connection between the drive and the controller  |(Drive Ready and In-Position signals), and verify that the drive

rive Ready and In-Position signals), and verify that the drive |is operating normally.
(Drive Ready and In-Position signals), and verify that the drive |i ti [
is operating normally. Reset the state of the axis using the MC_Reset function block.
The function block cannot execute because the axis is not The axis is not powered on.

06 MC_FB_ERR_NOPOWER powered on. Power on the axis using the MC_Power function block.

Power on the axis using the MC_Power function block. Reset the state of the axis using the MC_Reset function block.
The function block cannot execute because the resource that
is required by the function block is controlled by some other
function block or not available. . . . .
Verify that the resource that is required by the function block | T"€ @Xis is not operational due to the resource that is required
is available for use. by a function block is under the control of other function

. block, or not available.

07 MC_FB_ERR_RESOURCE Some examples: CK, ) ) )

« MC_power function block attempts to control the same axis. Verify that the resource that is required by the function block
MC._Stop function block i ted against th . |is available for use.

+ TMu_otop function biock Is executed against the Same aXiS | pacet the state of the axis using the MC_Reset function block.
simultaneously.

« Two or more MC_TouchProbe function blocks are executed
against the same axis simultaneously.

The function block cannot execute because the motion profile gg?i:é(clisihsang}nocaieorstl;?g;l( (l:?]r:gttgz r;]cogilgce%mflle that is

08 MC_FB_ERR_PROFILE that is defined in the function block cannot be achieved. Reset the state of the axis using the MC. Reset function block
Correct the profile in the function block. eset the state Of the axis using the M._Reset function block.

Correct the profile in the function block.
. . .| The axis is not operational. The motion profile that is
The function block cannot execute because the motion profile - h .
that is requested in the function block cannot be achieved due requested in the function block cannot be achieved because
; ; of current axis velocity.
to current axis velocity. Some examoles:
Some examples: The f nctpon Block equests the axis to reverse the direction
« The function block requests the axis to reverse the direction whileuthe laxis is morvi?\u SIS XIS toTevers Irectl

09 MC_FB_ERR_VELOCITY while the axis is moving. Th ired moti q.f‘|  be achieved due t

« The required motion profile cannot be achieved due to € required motion protiie cannot be achieved due to
current velocity too low or too high current velocity too low or too high. .

; h iy . Reset the state of the axis using the MC_Reset function block.

Check the motion profile setting in the function block, and : o h
- : Correct the motion profile in the function block, or re-execute

correct the profile, or re-execute the function block when the the function block when the axis velocity is compatible with
axis velocity is compatible with the requested motion profile. the requested motion profile.
This function block cannot execute as it ends up moving The axis is not operational due to soft limit error detected, or
beyond the soft limit, or the function block is aborted as the  |due to expected soft limit error in a function block.

10 MC_FB_ERR_SOFT_LIMIT soft limit has been reached. Reset the state of the axis using the MC_Reset function block.
Check the velocity or target position settings in the function  |Check the velocity or target position settings for the function
block, or adjust the soft limit setting. block, or adjust the Soft Limit setting.

This function block is aborted as the Hard Limit switch active
state has been detected during axis movement, or aborted as | The axis is not operational due to hard limit error detected.
1 MC_FB_ERR_HARDLLIMIT the Hard Limit switch active state has been detected before  |Reset the state of the axis using the MC_Reset function block,

axis movement starts.
Move the axis away from the hard limit switch in the opposite
direction.

and then move the axis away from the hard limit switch in the
opposite direction.

180
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Table 65 - Motion Function Block and Axis Status ErrorlD (Continued)

ErrorlD  |ErroriD MACRO Error Description for Function Block Error Description for Axis Status(

This function block cannot execute as it ends up moving The axis is not operational due to PTO Accumulator logic limit
beyond the PTO Accumulator logic limit, or the function block |error detected, or due to expected PTO accumulator logic limit
is aborted as the PTO Accumulator logic limit has been error in a function block.

12 MC_FB_ERR_LOG_LIMIT reached. Reset the state of the axis using the MC_Reset function block.
Check the velocity or target position settings for the function |Check the velocity or target position settings for the function
block. Or, use the MC_SetPosition function block to adjust the |block. Or, use the MC_SetPosition function block to adjust the
axis coordinate system. axis coordinate system.

The axis is not operational due to a mation engine execution
A motion engine execution error is detected during the error.
execution of this function block. Cycle power to the entire motion setup, including controller,
13 MC_FB_ERR_ENGINE Cycle power to the entire motion setup, including controller, |drives and actuators, and then download the User Application
- drives and actuators, and then download the User Application |again.
again. If the fault is persistent, contact your local Rockwell
If the fault is persistent, call Tech support. Automation technical support representative. For contact
information, see rok.auto/support.
The Function Block cannot execute because the axis must be
homed first. The axis is not operational because the axis is not homed.

18 MC_FB_ERR_NOT_HOMED Execute homing against the axis using the MC_Home Function |Reset the state of the axis using the MC_Reset Function Block.

Block.
Warning: The requested motion parameter for the axis has | Motion internal Fault, ErrorlD = 0x80.
128 MC_FB_PARAM_MODIFIED been adjusted. Contact your local Rockwell Automation technical support

The function block executes successfully.

representative. For contact information, see rok.auto/support.

(1) You can view axis status through the Axis Monitor feature of the Connected Components Workbench software.

Major Fault Handling

When a motion control function block ends with an error, and the axis is in ErrorStop state, in

most cases, the MC_Reset function block
recover the axis. With this, the axis can g
the controller operation.

(or MC_Power Off/On and MC_Reset) can be used to
et back to normal motion operation without stopping

In case the controller encounters issues where recovery is not possible through the Stop,
Reset, or Power function blocks, controller operation is stopped and a major fault is reported.

Table 66 defines the motion-related major fault codes for Micro830, Micro850, and Micro870

controllers.

Table 66 - Major Fault Error Codes and Description

Major Fault

Value Fault ID MACRO

Major Fault Description

0xF100 EP_MC_CONFIG_GEN_ERR

There is general configuration error, which is detected in the
motion configuration that is downloaded from Connected
Components Workbench software, such as Num of Axis, or the
Motion execution interval being configured out of range.
When this major fault is reported, there could be no axis in the
ErrorStop state.

OxFT0 EP_MC_RESOURCE_MISSING

Motion configuration has mismatch issues with the motion
resource that is downloaded to the controller. There are some
motion resources missing.

When this major fault is reported, there could be no axis in the
ErrorStop state.

0xF12x EP_MC_CONFIG_AXS_ERR

This catalog cannot support the motion configuration for the
axis, or the configuration has some resource conflict with some
other mation axis, which has been configured earlier. The
possible reason could be maximum velocity, max acceleration is
configured out of supported range.

x = The logic Axis 1D (0...3)

0xF15x EP_MC_ENGINE_ERR

There is a motion engine logic error (firmware logic issue or
memory crash) for one axis that is detected during motion
engine cyclic operation. One possible reason can be motion
engine data/memory crash.

(This is a motion engine operation error, and should not happen
in normal condition.)

x = The logic Axis 1D (0...3)
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Motion Axis Configuration iN A maximum of three motion axes can be configured through the Connected Components

Workbench software. To add, configure, update, delete, and monitor an axis in the Connected
glon::zctEdhcomponents Components Workbench software, see the sections that follow.
orkonenc

Q Configuration changes must be compiled and downloaded to the controller to take
effect.

Values for the different motion axis parameters are validated based on a set of
Q relationships and pre-determined absolute range. See Motion Axis Parameter
Validation on page 191 for a description of the relationships between parameters.

Add New Axis

IMPORTANT  Motion Engine Execution Time

Mation ]

Mation Engine Executicn Time: 2 ms

Maximum Number of Axes: 2

When an axis is added to the configuration, the Motion Engine Execution
Time can be configured from 1...10 ms (default: 1 ms). This global
parameter applies to all motion axis configurations.

1. On the Device Configuration tree, right-click <New Axis> and select Add.

(=]~ Matian

(=) Phug-Ir Podul Add

N =

2. Provide an axis name. Select Enter.

« Name must begin with a letter or underscore character, followed by a letter
Q or single underscore characters.
« You can also press the F2 key to edit the axis name.

3. Expand the newly created Axis to see the configuration categories.

= Makian

General

Mator and Load
Lirnits

Dwnamics
Harning

To help you edit these motion properties, see Edit Axis Configuration on
page 182. You can also learn more about axis configuration parameters.

Edit Axis Configuration

Select each axis configuration category to view and edit the propertie:

«  General

« Motor and Load
«  Dynamics

+  Homing
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General

Edit General parameters. See Table 67 on page 183 for a description of the general
configuration parameters for a motion axis.

Simulator - General

Axis Name:

PTO Channel:
Pulse Output:
Direction Cutput:

[“] Drive Enable Output

Output:

Active Level

[ orive Ready Input

Simulator
EM_0
0_EM_DO_00
I0_EM_DO_03

[in-Positien Input
10_EM_DO_06

High

[#]Touch Probe Input
I0_EM_DI_03

Input:

Active Level: High

IMPORTANT To edit these general parameters, see Input and Output Signals on
page 161 for more information about fixed and configurable outputs.

Table 67 - General Parameters

Parameter Description and Values

Axis Name User defined. Provides a name for the motion axis.

PTO Channel Shows the list of available PTO channels.

Pulse Output Presents the logical variable name of the Direction Output channel based on the PTO

channel value that has been assigned.

Direction Output

Presents the logical variable name of the Direction Output channel based on the PTO
channel value that has been assigned.

Drive Enable Output

Servo On Output Enable flag. Check the option box to enable.

- Output

The list of available digital output variables that can be assigned as servo/drive
output.

- Active Level

Set as High (default) or Low.

In-position Input

Check the option box to enable in-position input monitoring.

- Input

List of digital input variables for in-position input monitoring.
Select an input.

- Active Level

Set as High (default) or Low.

Drive Ready Input

Servo Ready Input Enable flag.
Check the option box to enable the input.

- Input

The list of digital input variables. Select an input.

- Active Level

Set as High (default) or Low.

Touch Probe Input

Configure whether an input for touch prabe is used.
Check the option box to enable touch probe input.

- Input List of digital input variables. Select an input.
- Active Level Set the active level for touch probe input as High (default) or Low.
PT0 Channel Naming

Names of embedded PTO channels have the prefix EM (embedded) and each available PTO
channel is enumerated starting from 0. For example, a controller that supports three axes
have the following PTO channels available:

+ EMO
. EMI
. EM2

Rockwell Automation Publication 2080-UM002P-EN-E - December 2023

183



Chapter 9

Motion Control

184

Motor and Load

Edit the Motor Load properties as defined in Table 68 on page 184.

axisl - Motor and Load

User Defined Unit
Position: mm -
Time: sec

Motor Revolution

!\ Modifying Motor Revolution parameters may cause Axis runaway.

Pulses per Revolution: 200.0

Travel per Revolution: 10 mm
Direction

Polarity: Non-Inverted -

Mode: Bi-Directional b ‘

Change Delay Time: 10 : ms

IMPORTANT Certain parameters for Motor and Load are Real values. For more

information, see Real Data Resolution on page 188

Table 68 - Motor and Load Parameters

Parameter

Description and Values

User-defined Unit

Defines user unit scaling that matches your mechanical system values. These units
are carried forward into all command and monitor axis in user unit values
throughout programming, configuration, and monitoring functions.

Position

Select from any of the following options:
- mm
- cm
- inches
- revs
- custom unit (ASCII format of up to 7 characters long)

Time

Read-only. Predefined in seconds.

Motor Revolution

Defines pulse per revolution and travel per revolution values.

Pulse per Revolution!

Defines the number of pulses that are needed to obtain one revolution of the drive
motor.

Range: 0.0001...8388607

Default: 200.0

Travel per Revolution”

Travel per revolution defines the distance, either linear or rotational, that the load
moves per revolution of the motor.

Range: 0.0001...8388607.

Default: 1.0 user unit.

Direction

Defines polarity, mode, and change of delay time values.

Polarity

Direction polarity determines whether the direction signal received by the
controller as a discrete input should be interpreted on the input as received by the
motion controller (that, is the non-inverted case), or whether the signal should be
inverted before interpretation by the mation control logic.

Set as Inverted or Non-inverted (default).

Mode

Set as bidirectional (default), Positive (clockwise), or Negative (counter-clockwise)
direction.

Change Delay Time

Configure from 0...100 ms.
Default value is 10 ms.

(1) The parameter is set as the REAL (float) value in the Connected Components Workbench software. To learn more about
conversions and rounding of REAL values, see Real Data Resolution on page 188.

A red border on an input field indicates that an invalid value has been entered.
Q Scroll over the field to see the tooltip message that lets you know the valid value
range for the parameter. Supply the valid value.

A ATTENTION: Modifying Motor Revolution parameters may cause axis runaway.
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Limits

Edit the Limits parameters based Table 69.

page 174.

A\

ATTENTION: To learn more about the different types of Limits, see Limits on

axisl - Limits

Hard Limits

[¥] Lower Hard Limit
Active Level:

Switch Input:

Soft Limits

] Lower Soft Limit:

When hard limit is reached, apply: | Emergency Stop Profile = |

@ When soft limit is reached, Emergency Stop Profile will be applied.

[¥] Upper Hard Limit

Low - ‘ Active Level: Low b4 |
10_EM DI 00 Switch Input: 10_EM DI 01

00| mm [C] upper Soft Limit: 00| mm

Table 69 - Limits Parameters

Parameter"

Value

Hard Limits

Defines upper and lower hard limits for the axis.

When hard limit is reached, apply

Configure whether to perform a forced PTO hardware stop
(immediately turn off pulse output) or whether to decelerate (leave
pulse output on and use deceleration values as defined on the
Emergency Stop profile).

Set as any of the following:

« Forced PTO Hardware Stop

« Emergency Stop Profile

Lower Hard Limit

Click checkbox to enable a lower hard limit.

Active Level (for Lower Hard Limit) High or Low.

Upper Hard Limit Click checkbox to enable.

Active Level (for Upper Hard Limit) High or Low.

Soft Limits Defines upper and lower soft limits values.

Lower Soft Limit'? Lower soft limit should be less than upper soft limit.
2 1. Select the checkbox to enable an lower/upper soft limit.

Upper Soft Limit 2. Specify a value (in mm).

(1) To convert from user units to pulse:

Value in user unit = Value in pulse x

Travel per revolution
Pulse per revolution

(2) The parameter is set as the REAL (float) value in the Connected Components Workbench software. To learn more about
conversions and rounding of REAL values, see Real Data Resolution on page 188.

O

A red border on an input field indicates that an invalid value has been entered.
Scroll over the field to see the tooltip message that lets you know the valid value

range for the parameter. Supply the valid value.
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Dynamics

Select Dynamics. The <Axis Name> - Dynamics tab appears. Edit the Dynamics parameters
based on the values in Table 70 on page 186.

axisl - Dynamics

Normal Operation Profile

x Start/Stop Velocity: 50 mm/sec
3000 rpm
Max Velocity: 500.0 mm/sec
300000 mpm
Max Acceleration: 50000 mm/sect
Max Deceleration: 5000.0 mm/sec
Max Jerlc 500000 mm/sec
Emergency Stop Profile
Stop Type: | Deceleration Stop ~ |
Stop Velocity: 50 mm/sec

3000 rpm

! Stop Degeleration: 50000 mm/sec”
T Stop Jeric 00 mmfsec’

Table 70 - Dynamics Parameters

Parameter Values

Start/Stop Velocity" @ The range is based on Motor and Load parameters (See Motor and Load
Parameters on page 184) using:

Range 1...100,000 pulse/sec

Default: 300 rpm

For example, you can configure the value from 0.005...500 mm/s for 200 pulses
Start/Stop Velocity in rom"?) | ner revolution and units of 1 mm per revolution.®!

Rpm value is automatically populated when a value in user units is specified, but
you can also initially enter an rpm value.

Start/stop velocity should not be greater than maximum velocity.

The range is based on Motor and Load parameters (See Motor and Load
) Parameters on page 184) using:

Max Velocity Range: 1..10,000,000 pulse/sec.

Default: 100,000.0 pulse/sec

The range is based on Motor and Load parameters (See Motor and Load
Parameters on page 184) using:

s onll
Max Acceleration'" Range: 1..10,000,000 pulse/sec?
Default: 10,000,000 pulse/sec?

The range is based on Motor and Load parameters (See Motor and Load
Parameters on page 184) using:

(1)
Max Deceleration Range: 1..100,000 pulse/sec?
Default: 10,000,000 pulse/sec2

The range is based on Motor and Load parameters (See Motor and Load
Parameters on page 184) using:

Max Jerk" Range: 0...10,000,000 pulse/sec®

Default: 10,000,000 pulse/sec’
Emergency Stop Profile Defines stop type, velocity, deceleration, and jerk values.
Stop Type Set as Deceleration Stop (default) or Inmediate Stop.
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Table 70 - Dynamics Parameters (Continued)

Parameter Values

The range is based on Motor and Load parameters (See Motor and Load
Parameters on page 184) using:

Range: 1...100,000 pulse/sec

Default: 300 rpm

The range is based on Motor and Load parameters (See Motor and Load
) Parameters on page 184) using:
Stop Deceleration Range: 1...10,000,000 pulse/sec

Default: 300.0 rpm2

The range is based on Motor and Load parameters (See Motor and Load
0 Parameters on page 184) using:

Stop Jerk Range: 0..10,000,000 pulse/sec®

Default: 0.0 rpm® (Disabled)

(1) The parameter is set as the REAL (float) value in the Connected Components Workbench software. To learn more about
conversions and rounding of REAL values, see Real Data Resolution on page 188.
(2) The formula for deriving rpm to user unit, and vice versa:

v (in user unit/sec) x 60 s
travel per revolution (in user unit)
(3) To convert from parameter value from pulse to user units:

- . - Travel per revolution
Value in user unit = Value in pulse x - ot BEr revolution,
p Pulse per revolution

Stop Velocitym

v(in rpm) =

A red border on an input field indicates that an invalid value has been entered.
Q Scroll over the field to see the tooltip message that lets you know the valid value
range for the parameter. Supply the valid value.

Homing

Set the Homing parameters based on the description in Table 71.

axisl - Homing
] I Homing Direction: Negative = ‘
AEpaEmman. Homing Velocity: 250 mmyfsec
Homing Acceleration: 250 mmisec
Y Les_ \ 5| Homing Deccleration: 250 mmfsec”
o
® @ ® ® Homing Jerkc: 00 mmfsec
A: Start Home C: Home Marker
B: Home Switch D: Stop Home Creep Velocity: 50 mm/sec
Home Offsct: 00 mm
[¥] Home Switch Input [C] Home Marker Input
Input: 10_EM_DI_02 Input: 10_EM_DI 08
Active Level: High " High

Table 71 - Homing Parameters

Parameter Value Range

Homing Direction Positive (clockwise) or negative (counterclockwise).
Range: 1...100,000 pulse/sec

Homing Velocity" Default: 5,000.0 pulse/sec (25.0 mm/sec)

NOTE: Homing Velocity should not be greater than the maximum velocity.

Range: 1..10,000,000 pulse/sec?

Homing Acceleration | Default: 5000.0 pulse/sec? (25.0 mm/sec?)
NOTE: Homing Acceleration should not be greater than the maximum acceleration.

Range: 1..10,000,000 pulse/sec?

Homing Deceleration!" Default: 5000.0 pulse/sec? (25.0 mm/sec?)
NOTE: Homing Deceleration should not be greater than the maximum deceleration.

Range: 0...10,000,000 pulse/sec?

Homing Jerk) Default: 0.0 pulse/sec® (0.0 mm/sec’)
NOTE: Homing Jerk should not be greater than the maximum jerk.
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Table 71- Homing Parameters (Continued)

Parameter Value Range
Range: 1...5,000 pulse/sec
Creep Velocity™ Default:1000.0 pulse/sec (5.0 mm/sec)
NOTE: Homing Creep Velocity should not be greater than the maximum velacity.
e
Home Switch Input Enable home switch input by selecting the checkbox.
- Input Read-only value specifying the input variable for home switch input.
- Active Level High (default) or Low.
Home Marker Input Enable the setting of a digital input variable by clicking the checkbox.
- Input Specify digital input variable for home marker input.
- Active Level Set the active level for the home switch input as High (default) or Low.

(1) The parameter is set as the REAL (float) value in the Connected Components Workbench software. To learn more about
conversions and rounding of REAL values, see Real Data Resolution on page 188.

Axis Start/Stop Velocity

Start/Stop velocity is the initial velocity when an axis starts to move, and the last velocity
before the axis stops moving. Generally, Start/Stop velocity is configured at some low value, so
that it is smaller than most velocity used in the motion function block.

»  When the target velocity is smaller than the Start/Stop velocity, move the axis
immediately at the target velocity.

»  When the target velocity is NOT smaller than Start/Stop velocity, move the axis
immediately at Start/Stop velocity.

Real Data Resolution

Certain data elements and axis properties use REAL data format (single-precision floating
point format). Real data has seven-digit resolution and when you enter digit values that are
longer than seven digits, the digits are converted. See the examples in Table 72.

Table 72 - REAL Data Conversion Examples

User Value Converted To

0.12345678 0.1234568

12341234567 1234123

12345678 1.234568E+07 (exponential format)
0.000012345678 1.234568E-05 (exponential format)
2147418166 2.147418+E09

-0.12345678 -0.1234568

If the number of digits is greater than seven and the eighth digit is greater than or equal to 5,
then the seventh digit is rounded up.

For example:

21474185 rounded to 2.147419E+07
21474186 rounded to 2.147419E+07

If the eighth digit is less than 5, no rounding is done and the seventh digit remains the same.

For example:
21474181 rounded to 2.147418E+07
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Table 73 - Examples for Motion Configuration

Converted Value in
Actual Value Connected . (1)
Parameter Entered by User  |Components Tooltip Error Value
Workbench
. 8388608 Pulse per Revolution must be in the
Pulses per Revolution 8368608 (no conversion) range of 0.0001...8388607 user unit.
Upper Soft Limit must be greater than
Upper Soft Limit 10730175 1073018E+7 Lower Soft Limit. The range is from 0
(exclusive) to 1.073217E+07 user unit.
Lower Soft Limit must be smaller than
Lower Soft Limit -10730175 -1.073018E+7 Upper Soft Limit. The range is from -

1.073217E+07...0 (exclusive) user unit.

(M

On the axis configuration page in the Connected Components Workbench software, an input field with a red border indicates

that the value that has been entered is invalid. A tooltip message should let you know the expected range of values for the
parameter. The range of values that are presented in the tooltip messages are also presented in REAL data format.

Variable Monitor Example

The Variable Monitor displays six significant digits with rounding, although the real data type
still contains seven significant digits.

In this example, you have entered the Target
Position value of 2345.678.

This value is rounded up to six digits (2345.68) in
the Variable Monitoring screen.

N

Variable Monitoring

Global ariables - MicroB50 | Local Variables - N4 | System Yariables - Micro850 || 140 - Microf
Always_on
_l |— - o - e T
Azl + _MOTION_DI&G MOTI(
S = s ErroiFlag N/ BOOL
TON_1Q Aais0 AisHomed N/ BOOL
__ = T Aais0. Constifel N EOOL
di Azl AccelFlag NAA BOOL
= Azl DecelFlag N BOOL
Distan.  Busy Azl ArisState 1 (P USIMT
e Azl Errorl D ] (P UINT
’ Axizl.ExtraD ata 1] (P UINT
“ Velocity Active Auizl. T argetPos 2345 68 N REAL
accd Auizl. CommandPos 2345 B8 [iF7 REAL
_ Aiz0.T argettel 800 (VR REAL
feez. o AuisD.Commandvel 0.0 N REAL
accel + Anis] = A5
- B ax!sD_power WAIT A, EDOL
aniz]_power AT NAA BOOL
o4 I ]
0

R e
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Axis Monitor Example

The Axis Monitor displays seven significant digits with rounding.

i (Running) - Connected Components Workbench

File Edit Wiew Buld Debug Tools Communications ‘window Help

=LA NP REENEEY ] 2 - Z | 5 inExestopl - an @ O 5= [=
B/ U K|A|===[:Z_
Praoject Organizer -1 X Micro850 - Axis Monitor | MicroaS0 | Motion-POU
Mame: PTO-pulse J
Axis Name: E_Axiso v
UI Micro850 e
Axis State: Discrete Mation
Axis Homed: No
Sl E:TT Hocarec Maovement: Constant Velocity
@ Local Yariables Error Description:
= I:::TT Motion
Local Yariables
@ Global Variables Position and Velocity
D% DataTypes ‘Command Position: 946.363 mm Command Velecity: 80.0 mmysec
== Target Position: 2345678 Ti t Velocity: 80.0 f
F=2b User-Defined Function Blocks e e | el ety s

ATTENTION: See Motion Axis Configuration in Connected Components

Workbench on page 182 to learn more about the different axis configuration
parameters.

PTO Pulse Accuracy

Micro800 motion feature is pulse-based and the value of distance and velocity are designed in

such a way that all PTO-related values are integers at the hardware level, when converting to
PTO pulse.

For example, if you configure Motor Pulses per Revolution as 1,000 and Travel per Revolution
as 10 cm and you want to drive velocity at 4.504 cm/sec. The target velocity is 4.504 cm/sec
(that is, 450.4 pulse/sec). In this case, the actual commanded velocity is 4.5 cm/sec (that is,
450 pulse/sec), and the 0.4 pulse/sec is rounded off.

Motor Revolution

!\ Modifying Motor Revolution parameters may cause Axis runaway.

Pulses per Revolution: I 1000.0
Travel per Revolution: I 10.0 cm

This rounding scheme also applies to other input parameters such as Position, Distance,
Acceleration, Deceleration, and Jerk. For instance, with the above motor revolution

configuration, setting Jerk as 4.504 cm/sec? is the same as setting Jerk as 4.501 cm/sec?, as

both are rounded off to 4.5 cm/sec?. This rounding applies to both axis configuration input in
the Connected Components Workbench software and function block input.
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Monitor an Axis

Homing Function Block

Motion Axis Parameter Validation

Besides falling within the predetermined absolute range, motion axis parameters are validated
based on relationships with other parameters. These relationships or rules are listed as
follows. Error is flagged whenever there is violation to these relationships.

+  Lower Soft Limit should be less than the Upper Soft Limit.

»  Start/Stop velocity should not be greater than the maximum velocity.

«  Emergency Stop velocity should not be greater than the maximum velocity.
» Homing velocity should not be greater than the maximum velocity.

» Homing acceleration should not be greater than the maximum acceleration.
 Homing deceleration should not be greater than the maximum deceleration.
+ Homing jerk should not be greater than the maximum jerk.

» Homing creep velocity should not be greater than the maximum velocity.

Delete an Axis
1. Onthe device configuration tree, and under Motion, right-click the axis name and select
Delete.

=I- Mation

Rename

| Delete |
T

Cwnarics
Harring

2. A message box appears asking to confirm deletion. Select Yes.

To monitor an axis, the Connected Components Workbench software should be connected to
the controller and in DEBUG mode.

1. On the device configuration page, click Axis Monitor.
2. The Axis Monitor window appears with the following characteristics available for

viewing:

- Axis state

- Axis homed

- Movement

- Error description

- Command position in user unit

- Command velocity in user unit per second

- Target position in user unit

- Target velocity in user unit per second

The homing function block MC_Home commands the axis to perform the “search home”
sequence. The Position input is used to set the absolute position when the reference signal is
detected, and the configured home offset is reached. This function block completes at
StandsStill if the homing sequence is successful.

MC_Home can be aborted only by the function blocks MC_Stop or MC_Power. Any abort attempt
from other moving function blocks result in function block failure with ErrorlD =
MC_FB_ERR_STATE. However, the homing operation is not interrupted, and can be executed as
usual.

If MC_Home is aborted before it completes, the previously searched home position is
considered as invalid, and the axis Homed status is cleared.
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After axis power-on is done, the axis Homed status is reset to 0 (not homed). On most
scenarios, the MC_Home function block must be executed to calibrate the axis position against
the axis home that is configured after MC_Power (On) is done.

The five homing modes that Micro830, Micro850, and Micro870 controllers support are
described in Table 74.

Table 74 - Homing Modes

e:m;ng Mode Homing Mode Name Description
0x00 MC_HOME_ABS_SWITCH Homing process searches for Home Absolute switch.
0x01 MC_HOME_LIMIT_SWITCH Homing process searches for limit switch.
Homing process searches for Home Absolute switch plus using
0x02 MC_HOME_REF_WITH_ABS encoder reference pulse.
Homing process searches for limit switch plus using encoder
0x03 MC_HOME_REF_PULSE reference pulse.
Static homing process with direct forcing a home position from
user reference. The function block sets the current position that
0x04 MC_HOME_DIRECT the mechanism is in as the home position, with its position
determined by the input parameter, “Position”.

IMPORTANT  If the axis is powered On with only one direction that is enabled, the
MC_Home function block (in modes 0, 1, 2, 3) generates an error and only
the MC_Home function block (mode 4) can be executed. See the
MC_Power function block for more details.

Conditions for Successful Homing

For homing operation to be successful, all configured switches (or sensors) must be properly
positioned and wired. The correct position order from the most negative position to the most
positive position—that is, from the leftmost to the rightmost in the homing setup diagrams in
this section—for the switches are:

1. Lower Limit switch
2. ABS Home switch
3. Upper Limit switch

During the MC_Home function block execution, the home position is reset, and the soft limits
mechanical position is recalculated. During the homing sequence, the motion configuration
for the soft limits is ignored.

The homing motion sequence that is discussed in this section has the following configuration
assumptions:

1. Homing direction is configured as negative direction;
2. The Lower Limit switch is configured as enabled and wired;

The different homing modes, as defined in Table 74, can have different, but still similar motion
sequence. The concept that is discussed below applies to various homing configurations.

MC_HOME_-ABS_SWITCH

IMPORTANT If home switch is not configured as enabled, MC_HOME_ABS_SWITCH (0)
homing fails with MC_FB_ERR_PARAM.

MC_HOME_ABS_SWITCH (0) homing procedure performs a homing operation against the home
switch. The actual motion sequence is dependent on the home switch, limit switch
configuration, and the actual status for the switches before homing starts—that is, when the
MC_Home function block is issued.
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Scenario T: Moving part at right (positive) side of home switch before Homing starts

The homing motion sequence for this scenario is as follows:

1.

2.
3.

Moving part moves to the left side (negative direction);
When the home switch is detected, the moving part decelerates to stop;

Moving part moves back (positive direction) in creep velocity to detect the home switch
On > Off edge;

Once the home switch On > Off is detected, record the position as mechanical home
position, and decelerate to stop;

Move to the configured home position. The mechanical home position that is recorded
during the moving back sequence, plus the home offset configured for the axis in the
Connected Components Workbench software.

Scenario 2: Moving part is in between Lower Limit and Home switch before Homing starts

The homing motion sequence for this scenario is as follows:

1.

2.

3.

O

Moving part moves to its left side (negative direction);

When the lower limit switch is detected, the moving part decelerates to stop, or stop
immediately, according to the limit switch hard stop configuration;

Moving part moves back (in positive direction) in creep velocity to detect the home
switch On > Off edge;

Once the home switch On > Off edge is detected, record the position as the mechanical
home position, and decelerate to stop;

Move to the configured home position. The mechanical home position that is recorded
during the moving back sequence, plus the home offset configured for the axis in the
Connected Components Workbench software.

If the Lower Limit switch is not configured, or not wired, the homing motion fails,
and moves continuously to the left until the drive or moving part fails to move.

Scenario 3: Moving part on Lower Limit or Home switch before Homing starts

The homing motion sequence for this scenario is as follows:

1.

2.

3.

Moving part moves to its right side (in positive direction) in creep velocity to detect the
home switch On > Off edge;

Once the home switch On > Off edge is detected, record the position as the mechanical
home position, and decelerate to stop;

Move to the configured home position. The mechanical home position that is recorded
during moving right sequence, plus the home offset configured for the axis in the
Connected Components Workbench software.

Scenario 4: Moving part at left (negative) side of Lower Limit switch before Homing starts

In this case, the homing motion fails and moves continuously to the left until the drive or
moving part fails to move. You must make sure that the moving part is at the proper location
before homing starts.

MC_HOME_LIMIT_SWITCH

IMPORTANT  If the Lower Limit switch is not configured as Enabled,

MC_HOME_LIMIT_SWITCH (1) homing fails (ErrorlD: MC_FB_ERR_PARAM).

For homing against the Lower Limit switch, one positive home offset can be configured; for
homing against the Upper Limit switch, ane negative home offset can be configured.
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MC_HOME_LIMIT_SWITCH (1) Homing procedure performs a homing operation against the Limit
switch. The actual motion sequence is dependent on the limit switch configuration and the
actual status for the switch before homing starts — that is, when the MC_Home function block
is issued.

Scenario 1: Moving part at right (positive) side of Lower Limit switch before Homing starts

The homing motion sequence for this scenario is as follows:
1. Moving part moves to its left side (in negative direction);

2. When the Lower Limit switch is detected, the moving part decelerates to stop, or stops
immediately, according to the Limit Switch Hard Stop configuration;

3. Moving part moves back (in positive direction) in creep velocity to detect the Lower
Limit switch On > Off edge;

4. Once the Lower Limit switch On > Off edge is detected, record the position as the
mechanical home position, and decelerate to stop;

5. Move to the configured home position. The mechanical home position that is recorded
during the moving back sequence, plus the home offset configured for the axis through
the Connected Components Workbench software.

Scenario 2: Moving part on Lower Limit switch before Homing starts

The homing motion sequence for this scenario is as follows:

1. Moving part moves to its right side (in positive direction) in creep velocity to detect the
Lower Limit switch On > Off edge;

2. Once the Lower Limit switch On > Off edge is detected, record the position as the
mechanical home position, and decelerate to stop;

3. Move to the configured home position. The mechanical home position that is recorded
during moving right sequence, plus the home offset configured for the axis through the
software.

Scenario 3: Moving part at left (negative) side of Lower Limit switch before Homing starts

In this case, the homing motion fails and moves continuously to the left until the drive or
moving part fails to move. You must make sure that the moving part is at the proper location
before homing starts.

MC_HOME_-REF_WITH_ABS

IMPORTANT If the Home switch or Ref Pulse is not configured as Enabled,
MC_HOME_REF_WITH_ABS (2) homing fails with ErrorlD:
MC_FB_ERR_PARAM.

MC_HOME_REF_WITH_ABS (2) homing procedure performs a homing operation against the
Home switch, plus fine Ref Pulse signal. The actual motion sequence is dependent on the
home switch, limit switch configuration, and the actual status for the switches before homing
starts — that is, when the MC_Home function block is issued.

Scenario 1: Moving part at right (positive) side of Home switch before Homing starts

The homing motion sequence for this scenario is as follows:
1. Moving part moves to its left side (in negative direction);
2. When the Home Abs switch is detected, the moving part decelerates to stop;

3. Moving part moves back (in positive direction) in creep velocity to detect the Home Abs
On > Off edge;
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4.

b.

6.

Once the Home Abs switch On > Off is detected, start to detect the first Ref Pulse signal
coming in;

Once the first Ref Pulse signal comes, record the position as mechanical home position,
and decelerate to stop;

Move to the configured home position. The mechanical home position that is recorded

during the moving back sequence, plus the home offset configured for the axis through
the Connected Components Workbench software.

Scenario 2: Moving part between Lower Limit and Home switch before Homing starts

The homing motion sequence for this scenario is as follows:

1.

2.

3.

Moving part moves to its left side (in negative direction);

When the Lower Limit switch is detected, the moving part decelerates to stop, or stops
immediately, according to the Limit Switch Hard Stop configuration;

Moving part moves back (in positive direction) in creep velocity to detect the Home
switch On > Off edge;

Once the Home Abs switch On > Off is detected, start to detect first Ref Pulse signal;

Once the first Ref Pulse signal comes, record the position as mechanical home position,
and decelerate to stop.

Move to the configured home position. The mechanical home position that is recorded
during the moving back sequence, plus the home offset configured for the axis through
the Connected Components Workbench software.

IMPORTANT In this case, if the Lower Limit switch is not configured, or not wired,

the homing motion fails and moves continuously to the left until the
drive or moving part fails to move.

Scenario 3: Moving part on Lower Limit or Home switch before Homing starts

The homing motion sequence for this scenario is as follows:

1.

Moving part moves to its right side (in positive direction) in creep velocity to detect the
Home switch On > Off edge;

Once the Home Abs switch On > Off is detected, start to detect the first Ref Pulse signal;

Once the first Ref Pulse signal comes, record the position as mechanical home position,
and decelerate to stop;

Move to the configured home position. The mechanical home position that is recorded
during moving right sequence, plus the home offset configured for the axis in the
Connected Components Workbench software.

Scenario 4: Moving part at left (negative) side of Lower Limit switch before Homing starts

In this case, the homing motion fails and moves continuously to the left until the drive or
moving part fails to move. You must make sure that the moving part is at the proper location
before homing starts.

MC_HOME_REF_PULSE

IMPORTANT  If the Lower Limit switch or Ref Pulse is not configured as Enabled,

MC_HOME_REF_PULSE (3) homing fails (ErrorID: MC_FB_ERR_PARAM).

For homing against the Lower Limit switch, one positive home offset can be configured; for
homing against the Upper Limit switch, one negative home offset can be configured.
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MC_HOME_REF_PULSE (3) homing procedure performs a homing operation against the Limit
switch, plus the fine Ref Pulse signal. The actual motion sequence is dependent on the limit
switch configuration, and the actual status for the switches before homing starts — that is,
when the MC_Home function block is issued.

Scenario 1: Moving part at right (positive) side of Lower Limit switch before Homing starts

The homing motion sequence for this scenario is as follows:
1. Moving part moves to its left side (in negative direction);

2. When the Lower Limit switch is detected, the moving part decelerates to stop, or stops
immediately, according to the Limit Switch Hard Stop configuration;

3. Moving part moves back (in positive direction) in creep velocity to detect the Lower
Limit switch On > Off edge;

4. Once the Lower Limit switch On > Off edge is detected, start to detect the first Ref Pulse
signal;

5. Once the first Ref Pulse signal comes, record the position as the mechanical home
position, and decelerate to stop;

6. Move to the configured home position. The mechanical home position that is recorded
during the moving back sequence, plus the home offset configured for the axis through
the Connected Components Workbench software.

Scenario 2: Moving part on Lower Limit switch before Homing starts

The homing motion sequence for this scenario is as follows:

1. Moving part moves to its right side (in Positive direction) in creep velocity to detect the
Lower Limit switch On > Off edge;

2. Once the Lower Limit switch On > Off edge is detected, start to detect the first Ref Pulse
signal;

3. Once the first Ref Pulse signal comes, record the position as the mechanical home
position, and decelerate to stop;

4, Move to the configured home position. The mechanical home position that is recorded
during the moving back sequence, plus the home offset configured for the axis through
the Connected Components Workbench software.

Scenario 3: Moving part at left (negative) side of Lower Limit switch before Homing starts

In this case, the homing motion fails and moves continuously to the left until the drive or
moving part fails to move. You must make sure that the moving part is at the proper location
before homing starts.

MC_HOME_DIRECT

MC_HOME_DIRECT (4) homing procedure performs a static homing by directly forcing an actual
position. No physical motion is performed in this mode. This is equivalent to a MC_SetPosition
action, except that Axis Homed status is on once MC_Home (mode = 4) is performed
successfully.
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Use PTO for PWM Control The example in this section shows you how to use a PTO axis as a PWM. Create the ladder
program in Connected Components Workbench software, as shown in Figure 49, Figure 50,

and Figure 51.
Figure 49 - Example: PTO Axis as a PWM - Rung 1

Enable/power up the PWM axis immediately after going to RUN mode. PWM axis remains powered ON (until Program mode, and so on).

o7 MePowerd
__SYSVA_FIRST_SCAN MC_Power )

I} EN ENO

-
11
PWMO— Axis Axis +—
TRUE— Enable Status —
TRUE— Enable_Positive Busy —
TRUE—Enable_Negative Active+—
Error —
‘ ErrorlD +—
L J
| |

Figure 50 - Example: PTO Axis as a PWM - Rung 2
Continually use the MC_WriteParameter (Parameter 1005) to change the Duty Cycle from the global variable G_PWM_Duty_Cycle (example: 0.5 => 50%)

Update_PWM_Duty_Cycle Update_PWM_Duty_Cycle

/1 O

Ve ~ MC_WriteParameter_1 77\\\
MC_WriteParameter \

EN ENO
PWMO — Axisn Axis+—
Update_PWM_Duty_Cycle — Execute Done —
1005 — Parameter_Number Busy —
G_PWM_Duty_Cycle — Value Error —
0 — MC_ExecutionMode ErrorlD+—

\\ ,,/
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Figure 51 - Example: PTO Axis as a PWM - Rung 3

3 After the first scan, use the MC_MoveVelocity to set the PWM frequency (for example: 50,000 => 50 KHz) continually from the global variable G_PWM_Frequency. PWM axis
runs forever (until Program Mode, MC_Halt, and so on).

7 MC_MoveVelocity 1

__SYSVA_FIRST_SCAN MC_MoveVelocity

| /| ‘
1/ EN ENO
PWMO —+ AxisIn Axis +—
TRUE— Execute InVelocity +—
6_PWM_Frequency — Velocity Busy —
50000.0 — Acceleration Active —
50000.0 — Acceleration Direction+—
0.0 — Deceleration ~ CommandAborted —
1—Jerk Error+—
0 —Directionin ErrorlD+—
\ ) //
POU PWM_Program
The POU defines four variables.
Variable MC_Power_1 Variable MC_MoveVelocity_1
(* *) (* *)
Direction: VAR Direction: VAR
Data Type: MC_Power Data Type: MC_MoveVelocity
Attribute: ReadWrite Attribute: ReadWrite
Direct variable (Channel): Direct variable (Channel):
(Vari)able Update_PWM_Duty_Cycle Variable MC_Power_1
* %
(**)
Direction: Var Direction: VAR
Data type: BOOL Data Type: MC_Power
Attribute: ReadWrite Attribute: ReadWrite
Direct variable (Channel): Direct variable (Channel):
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HSC Feedback Axis From Connected Components Workbench software version 8.0 onwards, support has been
added for a High-speed Counter (HSC) Feedback Axis that uses the same instructions as the
PTO Motion Axis. UDFBs are still supported. You can use either one but you cannot select both
for the same plug-in.

Figure 52 - Example of Selecting Feedback Axis or UDFB with 2080-MOT-HSC Plug-in Module

2080-MQOT-HSC - Configuration

[y Modifying Plug-In mode deletes the feedback axis and its association
Enable Plug-In as: |Feedback Axis *
Aszociate with:
Input Filter
Phase A: DC 2us & |
Phase B Default E |
Z-Pulse: Default & |

The HSC Feedback Axis provides ease-of-use as you no longer need to program the function
blocks, and it uses up less memory on the controller. The HSC Feedback Axis uses only the
administrative function blocks from the PTO Motion Axis and they share the same Axis Monitor.

IMPORTANT The counters are not reset to zero for program download. For example,
if using the feedback axis, use the MC_ResetPosition function block to
reset the position to zero.

IMPORTANT If the feedback axis is in the error state because the configured
position limits have been exceeded, using the MC_Reset function block
to reset the axis may not clear the error as there may still be pulse that
is detected from the encoder.
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Chapter ]0

High-Speed Counter
Overview

Programmable Limit Switch
Overview

What is High-Speed
Counter?

Use the High-speed Counter and Programmable
Limit Switch

All Micro830, Micro850, and Micro870 controllers, except for 2080-LCxx-AWB, support up to six
high-speed counters (HSC). The HSC feature in the Micro800 controllers consists of two main
components: the high-speed counter hardware (embedded inputs in the controller), and high-
speed counter instructions in the application program. High-speed counter instructions apply
configuration to the high-speed counter hardware and updates the accumulator.

basic understanding of the following:

« HSC components and data elements
The first sections of the chapter provide a detailed description of these
components. Quick start instructions (see page 267) are also available to quide
you through building a sample HSC project.

« Programming and working with elements in Connected Components
Workbench software
You must have a working knowledge of programming through ladder diagram,
structured text, or function block diagram to be able to work with the HSC
function block and variables.

2 ATTENTION: To use the Micro800 HSC feature effectively, you must have a

and its elements in the Connected Components Workbench software
Online Help that comes with your Connected Components Workbench

2 ATTENTION: Additional information is available on the HSC function block
software installation.

This chapter describes how to use the HSC function and also contains sections on the HSC and
HSC_ SET_STS function blocks, as follows:

- High-speed Counter (HSC) Data Structures
« High-speed Counter (HSC) Function Block
o HSC_SET_STS Function Block

«  Programmable Limit Switch (PLS) Function

«  HSC Interrupts

The Programmable Limit Switch function allows you to configure the High-Speed Counter to
operate as a PLS (Programmable Limit Switch) or rotary cam switch. For more information, see
Programmable Limit Switch (PLS) Function on page 219.

High-Speed Counter is used to detect narrow (fast) pulses, and its specialized instructions to
initiate other control operations based on counts reaching preset values. These control
operations include the automatic and immediate execution of the high-speed counter
interrupt routine and the immediate update of outputs based on a source and mask pattern
that you set.

The HSC functions are different than most other controller instructions. Their operation is
performed by custom circuitry that runs in parallel with the main system processor. This is
necessary because of the high-performance requirements of these functions.
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Features and Operation

The HSC is versatile; you can select or configure the master HSC for any one of 10 modes and
the sub HSC for any one of 5 modes of operation. See HSC Mode (HSCAPP.HSCMode) on
page 206 for more information.

Some of the enhanced capabilities of the High-speed Counters are:

100 kHz operation

Direct control of outputs

32-bit signed integer data (count range of + 2,147,483,647)

Programmable High and Low presets, and Overflow and Underflow setpaints
Automatic Interrupt processing that is based on accumulated count
Change parameters on-the-fly (from the user control program)

The High-speed Counter function operates as described in the following diagram.

Figure 53 - High-speed Counter Operation

Variable
| HscAppData.0FSetting Iﬁ Overflow ———— «—— +2,147,483,647 maximum
| HscAppData.HPSetting E High Preset —3—
0 ——
| HscAppData.LPSetting E Low Preset —¥
| HscAppData.UFSetting H Underflow —Y—— <—— -2,147483,648 minimum

O

You must set a proper value for the variables OFSetting, HPSetting, and UFSetting
before triggering Start/Run HSC. Otherwise, the controller is faulted. (Setting a
value for LPSetting is optional for certain counting modes.)

To learn more about HscAppData variable input, see HSC APP Data Structure on
page 204.

When using HSC function blocks, it is recommended that you:

Set HSCAppData underflow setting (UFSetting) and low preset setting (LPSetting) to a
value less than 0 to avoid possible HSC malfunction when the HSC accumulator is reset
to 0.

Set HSCAppData overflow setting (OFSetting) and high preset setting (HPSetting) to a
value greater than 0 to avoid possible HSC malfunction when the HSC accumulator is
reset to 0.

In some cases, a master counter mode can disable a sub counter. For more information, see
HSC Mode (HSCAPP.HSCMode) on page 206.

O

HSCO is used in this document to define how any HSC works.

IMPORTANT  The HSC function can only be used with the controller's embedded I/0. It

cannot be used with expansion 1/0 modules.
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HSC Inputs and
Wiring Mapping

All Micro830, Micro850, and Micro870 controllers, except 2080-LCxx-xxAWB, have 100 kHz high-
speed counters. Each main high-speed counter has four dedicated inputs and each sub high-
speed counter has two dedicated inputs.

Table 75 - Micro830, Micro850, and Micro870 High Speed Counters

10/16-point 24-point 48-point
Number of HSC 2 4 6
Main high-speed counters 1(counter 0) 2 (counters 0 and 2) 3(counters 0, 2, and 4)
Sub high-speed counters T(counter 1) 2 (counters Tand 3) 3(counters 1,3, and 5)
High-speed Counter Inputs Used
HSCO 0,123
HSC1 2,3
HSC2 4,5,6,7
HSC3 6.7
HSC4 8,910, 1
HSC5 10,1

HSCO's sub counter is HSC1, HSC2's sub counter is HSC3, and HSC4's sub counter is HSCS. Each
set of counters shares the input. Table 76 shows the dedicated inputs for the HSCs depending

on the mode.

Table 76 - HSC Input Wiring Mapping

Embedded Input

0 01 02 03 04 05 06 07 08 09 10 1
HSCO A/C B/D Reset Hold
HSC1 AC B/D
HSC2 A/C B/D Reset Hold
HSC3 AC B/D
HSC4 A/C B/D Reset Hold
HSC5 AC B/D

Table 77 - Micro830 10-point and 16-point Controller HSC Input Wiring Mapping

The following tables show the input wiring mapping for the different Micro830, Micro850, and

Micro870 controllers.

Mode Value in User

Modes of Operation :::3: g {Hgg?)) ::::: 13((II|-ISS%(II; Input 2 (HSCO) Input 3 (HSCO) rlzggrAe::Data.Hscnode)
(Crgggge]ra\g/ith Internal Direction Count Up Not Used .
Etornal Resl and old (mode ) | 241 UP Not Used Reset Hold :
(Cnggggeg\)/ith External Direction Count Up/Down Direction Not Used )
Eg:gttle;rmitHhO% t(enqgglenzilrjction, Count Direction Reset Hold 3
Two Input Counter (mode 3a) Count Up Count Down Not Used A
rTzYevgeltngrlmjé ﬁ%lﬂ? Eﬁfo”éﬁ"aﬁ)x el count up Count Down Reset Hold 5
Quadrature Counter (mode 4a) A Type input B Type input Not Used 6
e and ol mace 46) | P P B Type inut 2Type Reset ol .
([Jmu3§lraaé:;e X4 Counter A Type input B Type input Not Used .
Extor Reaet and Hoid AType input B Type input ZType Reset Hold 9
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Table 78 - Micro830/Micro850/Micro870 24-point Controller HSC Input Wiring Mapping

Input 0 (HSCO) Input 1(HSCO)
. Input 2 (HSC1) Input 3 (HSC1) Input 2 (HSCO) Input 3 (HSCO) Mode Value in User
Modes of Operation Input & (HSC2) Input 5 (HSC2) Input 6 (HSC2) Input 7 (HSC2) Program
Input 6 (HSC3) Input 7 (HSC3)
([Irgggge]ra\g/ith Internal Direction Count Up Not Used 0
Counter with Internal Direction,
External Reset and Hold (mode 1b) Count Up Hot lised Reset Hold 1
pouster with External ITection: | ¢yt Up/pown Direction Not Used 2
ggtsjgttegrmiwo%t(%gglenzisction, Count Up/Down Direction Reset Hold 3
Two Input Counter (mode 3a) Count Up Count Down Not Used 4
E‘ggeltng#é ﬁglljﬂﬁ]rom&i;i%g)xternal Count Up Count Down Reset Hold 5
Quadrature Counter (mode 4a) A Type input B Type input Not Used 6
gg:g{ z;t#dr ilglodu(nntgd\gizg)External A Type input B Type input Z Type Reset Hold 7
([Jmuﬁlraaé:;e X4 Counter A Type input B Type input Not Used 8
E;’fe%a;uﬁzsxel{ gggnl_tlglrdwith A Type input B Type input Z Type Reset Hold 9
Table 79 - Micro830/Micro850 48-paint Controller HSC Input Wiring Mapping
Input 0 (HSCO) Input 1(HSCO)
Input 2 (HSC1) Input 3 (HSC1)
. Input & (HSC2) Input 5 (HSC2) Input 2 (HSCO) Input 3 (HSCO) Mode Value in User
Modes of Operation Input 6 (HSC2) Input 7 (HSC2)
Input 6 (HSC3) Input 7 (HSC3) Input 10 (HSCA) Input 11 (HSC4) Program
Input 8 (HSC4) Input 9 (HSC4) P P
Input 10 (HSC5) Input 11 (HSC5)
(Crgggtee]rav)vith Internal Direction Count Up Not Used 0
Counter with Internal Direction,
External Reset and Hold (mode 1b) Count Up Not Used Reset Hold ]
Erggggeg\)/ith External Direction Count Up/Down Direction Not Used 2
Egggttegrmiwg%t(mglgnzisCtion' Count Up/Down Direction Reset Hold 3
Two Input Counter (mode 3a) Count Up Count Down Not Used 4
E‘ggeltng#é Elgfélzﬁqroﬁg%g{temal Count Up Count Down Reset Hold 5
Quadrature Counter (mode 4a) A Type input B Type input Not Used 6
Egggtr Zt#[; ilglodu(nnt%rd\gilt’g)External A Type input B Type input Z Type Reset Hold 7
(Dmu3g;aég;e X4 Counter A Type input B Type input Not Used 8
E)L('fedr;agluégsxel; gggnl_tlglrdwith A Type input B Type input Z Type Reset Hold 9

High-speed Counter (HSC)

Data Structures

204
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HSC APP Data Structure

Define an HSC App Data (configuration data, data type HSCAPP) when programming an HSC.
During HSC counting, you should not change the data, except if you must reload the

configuration.
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ame: Projectd*

To reload HSC configuration, change the HSC APP Data, then call HSC function block with
command 0x03 (set/reload). Otherwise, the change to HSC App Data during HSC counting is
ignored.

| Programs
-

=+ ¢} UntitledLD

‘ Local Yariables

== ) UntitledLDz

A

t Local Yatisbles

Y

E Global Yariables

- DataTypes

| Function Blocks
-

_J Data Type Dimension “ Initial ¥alue m

T ot ] T o - gt - gt =
+| SCALER_1 SCALER - Readwrite
= + H3C_1 HSC = Readrite
HSC_cmd_0 USINT - Readwrite
I - [0 22 N N P
. HSCApp_0.PlsEnable BOOL Readiirite
. H3Capp_0.HscID LINT Readivrite
. HSCApp_0.HscMode UINT Readwrite
HSCApp_ 0. Accurnulakor DINT ReadWrite
= H3CApp_0.HPSetting DINT Readwrite
. HSCApp_0.LPSetting DIMT Readiirite
. HSCApp_0.0F5etting DINT Readivrite
. H3CApp_0.LFSetting DINT Readrite
. HSCApp_0.0ukputMask. UDIMT Readwrite
. H3Capp_0,HPOutput UDINT Readirite
. H5CApp_0.LPOutput UDIMT Readwrite

HSC1, HSC3, and HSCH support mode 0, 2, 4, 6, and 8 only, and HSCO, HSC2, and
O HSC4 support all counting modes.

PLS Enable (HSCAPP.PLSEnable)

Description Data Format User Program Access
PLSEnable bit read/write

This bit enables and disables the HSC Programmable Limit Switch (PLS) function.

When the PLS function is enabled, the following settings are superseded by corresponding
data values from PLS data.

»  HSCAPP.HpSetting
»  HSCAPP.LpSetting
+  HSCAPP.HPQutput
+  HSCAPP.LPQutput

See Programmable Limit Switch (PLS) Function on page 219 for more information.

HSCID (HSCAPP.HSCID)
Description Data Format User Program Access
HSCID Word (UINT) read/write

Table 80 lists the definition for HSCID.
Table 80 - HSCID Definition

Bits Description
HSC Module Type:
15..13 0x00: Embedded

0x01: Expansion (not yet implemented)
0x02: Plug-in module

Module Slot ID:
0x00: Embedded

12.8 0x01...0x1F: Expansion (not yet implemented)
0x01...0x05: Plug-in module
Module internal HSC ID:

7.0 0x00-0x0F: Embedded

0x00-0x07: Expansion (not yet implemented)
0x00-0x07: Plug-in module

For Embedded HSC, the valid HSCID value is only 0...5.
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HSC Mode (HSCAPP.HSCMode)

Description Data Format User Program Access
HSC Mode word (UINT) read/write

The HSCMode variable sets the high-speed counter to one of 10 types of operation. This integer
value is configured through the programming device and is accessible in the control program.

Table 81 - HSC Operating Modes

Mode Number |Type

0 Up Counter - The accumulator is immediately cleared (0) when it reaches the high preset. A low
preset cannot be defined in this mode.

Up Counter with external reset and hold - The accumulator is immediately cleared (0) when it
reaches the high preset. A low preset cannot be defined in this mode.

—_

Counter with external direction

Counter with external direction, reset, and hold.

Two input counter (up and down)

Two input counter (up and down) with external reset and hold

Quadrature counter (phased inputs A and B)

Quadrature counter (phased inputs A and B) with external reset and hold

Quadrature X4 counter (phased inputs A and B)

Ol N oo SN

Quadrature X4 counter (phased inputs A and B) with external reset and hold

The main high-speed counters support 10 types of operation mode and the sub high-speed
counters support b types (mode 0, 2, 4, 6, and 8). If the main high-speed counter is set to mode
1.3, 5,7 or 9, then the resub high-speed counter is disabled.

For more information on HSC Function Operating Modes and Input Assignments, see HSC
Inputs and Wiring Mapping on page 203.

HSC Mode 0 - Up Counter
Table 82 - HSC Mode 0 Examples

Input Terminals |Embedded Input 0 Embedded Input 1 Embedded Input 2 Embedded Input 3 |
- CE Bit |Comments
Function Count Not Used Not Used Not Used
Example 1 ] on(1) |HSC Accumulator + 1 count
Example 2 M {on(| U |off(0) off (0) | Hold accumulator value

Blank cells = do not care, M= rising edge, U= falling edge

Q Inputs 0...11 are available for use as inputs to other functions regardless of the HSC being used.

HSC Mode 1- Up Counter with External Reset and Hold
Table 83 - HSC Mode 1Examples

Input Terminals |Embedded Input 0 Embedded Input 1 Embedded Input 2 Embedded Input 3 .

. CE Bit | Comments
Function Count Not Used Reset Hold
Example 1 f on()| U |off(0) off (0)| on(1) [HSC Accumulator +1count
Example 2 on()| U |off(0) on(1) Hold accumulator value
Example3 on()| U |off(0) off (0) | Hold accumulator value
Example 4 on()| U |off(0) on()| U |off(0) Hold accumulator value
Example 5 f Clear accumulator (=0)

Blank cells = do not care, ﬂ: rising edge, U =falling edge

Q Inputs 0...11 are available for use as inputs to other functions regardless of the HSC being used.
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Table 84 - HSC Mode 2 Examples

HSC Made 2 - Counter with External Direction

Input Terminals

Embedded Input 0

Embedded Input 1

Embedded Input 2

Embedded Input 3

CE Bit

Comments

Function Count Direction Not Used Not Used

Example 1 f off (0) on(1) |HSC Accumulator + 1 count
Example 2 f on(1) on(1) | HSC Accumulator - 1 count
Example3 off (0) | Hold accumulator value

Blank cells = do not care, M= rising edge, U= falling edge

Q Inputs 0...11 are available for use as inputs to other functions regardless of the HSC being used.

Table 85 - HSC Mode 3 Examples

HSC Made 3 - Counter with External Direction, Reset, and Hold

Input Terminals

Embedded Input 0

Embedded Input 1

Embedded Input 2

Embedded Input 3

Function Count Direction Reset Hold CE Bit| Comments
Example 1 f off (0) on()| U |off(0) off (0)| on(1) [HSC Accumulator +1count
Example 2 f on(1) on()| U |off(0) off (0)| on(1) [HSC Accumulator - 1 count
Example3 on()| U |off(0) on(1) Hold accumulator value
Example & on()| U |off(0) off (0) | Hold accumulator value
Example 5 on()| U |off(0) on()| U |off(0) Hold accumulator value
Example 6 f Clear accumulator (=0)
Blank cells = do not care, 1= rising edge, U= falling edge
Q Inputs 0...11 are available for use as inputs to other functions regardless of the HSC being used.
HSC Mode 4 - Two Input Counter (up and down)
Table 86 - HSC Mode 4 Examples
Input Terminals |Embedded Input 0 Embedded Input 1 Embedded Input 2 Embedded Input 3 |
- CE Bit | Comments
Function Count Up Count Down Not Used Not Used
Example 1 ] on()| U |off(0) on(1) |HSC Accumulator + 1 count
Example 2 on()| U [off(0)| 1 on(1) | HSC Accumulator - 1count
Example3 off (0) | Hold accumulator value

Q Inputs 0...11 are available for use as inputs to other functions regardless of the HSC being used.

Table 87 - HSC Mode 5 Examples

Blank cells = do not care, = rising edge, U= falling edge

HSC Mode 5 - Two Input Counter (up and down) with External Reset and Hold

Input Terminals

Embedded Input 0

Embedded Input 1

Embedded Input 2

Embedded Input 3

Function Count Direction Reset Hold CE Bit| Comments

Example 1 f on()| U |off(0) on()| U |off(0) off (0)| on(1) [HSC Accumulator +1count
Example 2 on()| U [off(0)| 1 on()| U |off(0) off (0)| on(1) [HSC Accumulator - 1 count
Example3 on()| U |off(0) on(1) Hold accumulator value
Example &4 on()| U |off(0) off (0) | Hold accumulator value
Example 5 on()| U |off(0) on()| U |off(0) Hold accumulator value
Example 6 f Clear accumulator (=0)
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Blank cells = do not care, ﬂ =rising edge, U =falling edge

Q Inputs 0...11 are available for use as inputs to other functions regardless of the HSC being used.

Using the Quadrature Encoder

The Quadrature Encoder is used for determining direction of rotation and position for rotating,
such as a lathe. The Bidirectional Counter counts the rotation of the Quadrature Encoder.

Figure 54 shows a quadrature encoder that is connected to inputs 0, 1, and 2. The phase angle
between A and B determines the count direction. If A leads B, the counter increments. If B
leads A, the counter decrements.

The counter can be reset using the Z input. The Z outputs from the encoders typically provide
one pulse per revolution.

Figure 54 - Quadrature Encoder Connected to Inputs

A C
I O Input0 |
B | I
:[ ] O Inputl |
1 | I
rO Input 2 |
Reset |
L _ _
Forward Rotation Reverse Rotation

_‘ | L

A
I I I I I I I I I I I I
I 1 I 1 I 1 1 I 1 I 1 I
B | I | I | I I | I | I |
R I 1 O N A I S B B [ A 1/ A O I & T N A
[ [ [ [ [ [
Count ﬂ [ [ [ [ H L1 | L1 | r
HSC Mode 6 - Quadrature Counter - Phased Inputs A and B
Table 88 - HSC Mode 6 Examples
Input Terminals |Embedded Input 0 Embedded Input 1 Embedded Input 2 Embedded Input 3 |
. CE Bit | Comments
Function Count A Count B Not Used Not Used
Example 1) fn off (0) on(1) |HSC Accumulator +1count
Example 2@ U off (0) on(1) [HSC Accumulator - 1 count
Example3 off (0) Hold accumulator value
Example & on(1) Hold accumulator value
Example 5 on(1) Hold accumulator value
Example 6 off (0) | Hold accumulator value

(1) Count input A leads count input B.
(2) Count input B leads count input A.

Blank cells = do not care, M= rising edge, U= falling edge

Q Inputs 0...11 are available for use as inputs to other functions regardless of the HSC being used.
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Table 89 - HSC Mode 7 Examples

HSC Mode 7 - Quadrature Counter - Phased Inputs A and B with External Reset and Hold

Input Terminals |Embedded Input 0 Embedded Input 1 Embedded Input 2 Embedded Input 3 |

. CE Bit | Comments
Function Count A Count B Z Reset Hold
Example 1) ] off (0) off(0)| on(1) [HSC Accumulator + 1 count
Example 22 U off (0) off (0) off(0) | on(1) [HSC Accumulator - 1 count
Example3 U |off(0) off (0) on(1) Reset accumulator to zero
Example & on(1) Hold accumulator value
Example 5 on(1) Hold accumulator value
Example 6 off (0) on(1) Hold accumulator value
Example 7 off (0) off (0) | Hold accumulator value

(1) Count input A leads count input B.
(2) Count input B leads count input A.

Blank cells = do not care, = rising edge, U- falling edge

Q Inputs 0...11 are available for use as inputs to other functions regardless of the HSC being used.

Table 90 - HSC Mode 8 Examples

HSC Made 8 - Quadrature X4 Counter

Embedded Input 1(HSCO) (A) Embedded Input 1(HSCO) (B) Value of CE Bit Accumulator and Counter Action
f OFF TRUE Count Up Acc. Value

f ON TRUE Count Down Acc. Value
U OFF TRUE Count Down Acc. Value
U ON TRUE Count Up Acc. Value
OFF f TRUE Count Down Acc. Value
ON f TRUE Count Up Acc. Value
OFF U TRUE Count Up Acc. Value
ON U TRUE Count Down Acc. Value
OFF or ON OFF or ON X Hold Acc. Value

X X FALSE Hold Acc. Value

Table 91 - HSC Mode 9 Examples

HSC Made 9 - Quadrature X4 Counter with External Reset and Hold

Embedded Input0 |Embedded Input1 |Embedded Input2 |Embedded Input 3 . .
(HSCO) (A) (HSCO) (B) (HSCO) (Reset)  |(HSCO) (Hold) Value of CEBit | Accumulator and Counter Action
f OFF X - TRUE Count Up Acc. Value

f ON X - TRUE Count Down Acc. Value

U OFF X - TRUE Count Down Acc. Value

J ON X - TRUE Count Up Acc. Value

OFF f X - TRUE Count Down Acc. Value

ON f X - TRUE Count Up Acc. Value

OFF U X - TRUE Count Up Acc. Value

ON U X - TRUE Count Down Acc. Value

OFF or ON OFF or ON OFF X Hold Acc. Value

OFF OFF ON X Reset Acc. to Zero

X X OFF ON X Hold Acc. Value

X X OFF X FALSE Hold Acc. Value
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Accumulator (HSCAPP. Accumulator)

Description

Data Format

User Program Access

HSCAPP.Accumulator

long word (32-bit INT)

read/write

This parameter is the initial HSC Accumulator value that must be set when starting the HSC.
The HSC subsystem updates this parameter automatically when the HSC is in Counting mode
to reflect the actual HSC accumulator value.

High Preset (HSCAPP.HPSetting)

Description Data Format User Program Access
HSCAPP.HPSetting long word (32-bit INT) read/write

The HSCAPP.HPSetting is the upper setpoint (in counts) that defines when the HSC subsystem
generates an interrupt.

The data that is loaded into the high preset must be less than to the data resident in the
overflow (HSCAPP.0F Setting) parameter or an HSC error is generated.

Low Preset (HSCAPP.LPSetting)

Description Data Format User Program Access
HSCAPP.LPSetting long word (32-bit INT) read/write

The HSCAPP.LPSetting is the lower setpoint (in counts) that defines when the HSC subsystem
generates an interrupt.

The data that is loaded into the low preset must be:

1. Less than or equal to 0 for HSC Mode (HSCAPP.HSCMode) parameter values 0 and 1or an
HSC error is generated.

2. Greater than or equal to the data resident in the underflow (HSCAPP.UFSetting)
parameter for all HSC Mode (HSCAPP.HSCMode) or an HSC error is generated.

If the underflow and low preset values are negative numbers, the low preset must be a number
with a smaller absolute value.

Overflow Setting (HSCAPP.OF Setting)

Description Data Format Type User Program Access
HSCAPP.0F Setting long word (32-bit INT) control read/write

The HSCAPP.OFSetting defines the upper count limit for the counter. If the counter's
accumulated value increments past the value that is specified in this variable, an overflow
interrupt is generated. When the overflow interrupt is generated, the HSC subsystem rolls the
accumulator over to the underflow value and the counter continues counting from the
underflow value (counts are not lost in this transition). You can specify any value for the
overflow position, provided it is greater than the underflow value and falls between
-2147,483,648 and 2,147,483,64]7.

Data that is loaded into the overflow variable must be greater than the data
Q resident in the high preset (HSCAPP.HPSetting) or an HSC error is generated.
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Underflow Setting (HSCAPP.UFSetting)

Data Format
long word (32-bit INT)

Description
HSCAPP.UFSetting

User Program Access
read/write

The HSCAPP.UFSetting defines the lower count limit for the counter. If the counter’s
accumulated value decrements past the value specified in this variable, an underflow
interrupt is generated. When the underflow interrupt is generated, the HSC subsystem resets
the accumulated value to the overflow value and the counter then begins counting from the
overflow value (counts are not lost in this transition). you can specify any value for the
underflow position, provided it is less than the overflow value and falls between
-2,147,483,648 and 2,147,483,64]7.

O

Output Mask Bits (HSCAPP.OutputMask)

Data that is loaded into the underflow variable must be less than or equal to the
data resident in the low preset (HSCAPP.LPSetting) or an HSC error is generated.

Data Format
word (32 bit binary)

Description
HSCAPP.OutputMask

User Program Access
read/write

The HSCAPP.OutputMask defines which embedded outputs on the controller that the high-
speed counter can control directly. The HSC subsystem can directly (without control program
interaction) turn outputs ON or OFF based on the HSC accumulator reaching the High or Low
presets. The bit pattern that is stored in the HSCAPP.OutputMask variable defines which
outputs the HSC controls and which outputs the HSC does not contral.

For example, if you want to control outputs 0, 1, 3, using HSC then you must assign,
HscAppData.OutputMask = 241011 (Hex) or HscAppData.OutputMask = 11 (Decimal)

The bit pattern of the HSCAPP.OutputMask variable directly corresponds to the output bits on
the controller. Bits that are set (1) are enabled and can be turned on or off by the HSC
subsystem. Bits that are clear (0) cannot be turned on or off by the HSC sub-system. The mask
bit pattern can be configured only during initial setup.

Table 92 shows an example of how HPOutput and OutputMask control embedded outputs.

Table 92 - Effect of HSC Output Mask on Embedded Outputs

Output Variable 32-Bit Signed Integer Data Word

32.20 (19 |18 |17 |6 (5 (% (13 (12 m (10 |9 (8 |7 |6 |5 (&4 (3 (2 (1 |0
HSCAPP.HPQutput
(high preset output) o1 (0| 1|0 1T|0O0[T1T]0]0]n1 110001 1100 |1
HSCAPP.OutputMask

(output mask)

1

1

000|000 ] 01 110001 T 1001 1

Embedded output (10-point)

Embedded output (16-point)

Embedded output (24-point)

Embedded output (48-point)

The outputs that are shown in the black boxes are the outputs under the control of the HSC
subsystem. The mask defines which outputs can be controlled. The high preset output or low
preset output values (HSCAPP.HPOutput or HSCAPP.LPOutput) define if each output is either ON
(1) or OFF (0). Another way to view this is that the high or low preset output is written through
the output mask, with the output mask acting like a filter.

The bits in the gray boxes are unused. For the 10-point controller, the first 4 bits of the mask
word are used and the remaining mask bits are not functional because they do not correlate to
any physical outputs on the base unit. For the 16, 24 and 48-point controllers, the first 6, 10,
and 20 bits of the mask word are used, respectively.

The mask bit pattern can be configured only during initial setup.
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High Preset Output (HSCAPP.HPOutput)

Description Data Format User Program Access
HSCAPP.HPQutput long word (32 bit binary) read/write

The High Preset Output defines the state (1= 0N or 0 = OFF) of the outputs on the controller
when the high preset is reached. For more information on how to turn outputs on or off
directly based on the high preset being reached, see Qutput Mask Bits (HSCAPP.OutputMask) on
page 211.

The high output bit pattern can be configured during initial setup, or while the controller is
operating. Use the HSC function block to load the new parameters while the controller is
operating.

Low Preset Output (HSCAPP.LPOutput)

Description Data Format User Program Access
HSCAPP.LPQutput long word (32 bit binary)  |read/write

The Low Preset Output defines the state (1="on", 0 = “off") of the outputs on the controller
when the low preset is reached. See Output Mask Bits (HSCAPP.OutputMask) on page 211 for
more information on how to directly turn outputs on or off based on the low preset being
reached.

The low output bit pattern can be configured during initial setup, or while the controller is
operating. Use the HSC function block to load the new parameters while the controller is
operating.

HSC STS (HSC Status) Data  Define an HSC STS data (HSC status information data, data type HSCSTS) when programming
an HSC.

Structure

- # SCALER_1 SCALER * Read/iwrite
;@ §F) Programs G H5C_1 Hacl E Read/rite
; ge HSC_cmd_0 LSINT - - ReadWite
L W0 UntidedD | | |8 = Hscapp o HSCAPFS Read,;’fWrite
§ E Local Yariables - [HECes 0 |
g ] | B FS0s O CoutEnable [ReadjWrite, |
g =¥ UntitledLDz B HscSts O ErorDetected Readfirite. |
5 z o HSCSks OLCountUpFlag - 'BOGaL Readwritel 7]
: ~ ﬂi Local Variables | i H5CSts_0.CountDwnFlag | BoC [Feadfwirta 101
ﬁg Global Yariables . :ziztts—g'g?’iemone |
: ' 5 0. !
a ’f:_ Data Types B H5CSEsTOURF OOl o]
N HECSks_0.CauntDir —BOOL i
-] Function Blocks = HSCSts_OHPReached | BOOL g
[ B  H5Csts_O.LPReached BOOL |
[ B Hscsts_0.0FCauselnter | BOOL B;
B Hscsts O.URCauseinter [ BOOL__ ]
. H5C5ks_0 HPCauseInter [BOOL |
1l B HSCSts O.PCauselnter BOOL | 1
B H5C5ts_O,PlcPosition NT——
-] = H5CSEs 0. ErrorCode Resdfiter]
HSC.S.ts_.O:ACCL.ln%uIator—'! .TREEBTWEEI
B Hscsts oHP g I 3l
B HsCSts_ouP i
[ B Hscsts_o.HPOUkpUE ] [Read/y I
| M tsCstsOlPoutput [Readfirite 1|

Counting Enabled (HSCSTS.CountEnable)

Description Data Format HSC Modes!" User Program Access

HSCSTS.CountEnable bit 0.9 read-only
(1) For Mode descriptions, see HSC Mode (HSCAPP.HSCMode) on page 206.

The Counting Enabled control bit is used to indicate the status of the High-speed Counter,
whether counting is enabled (1) or disabled (0, default).
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Error Detected (HSCSTS.ErrorDetected)

Description DataFormat  |HSC Modes!"

HSCSTS.ErrorDetected bit 0.9
(1) For Mode descriptions, see HSC Mode (HSCAPP.HSCMode) on page 206.

User Program Access

read/write

The Error Detected flag is a status bit that can be used in the control program to detect if an
error is present in the HSC subsystem. The most common type of error that this bit represents
is a configuration error. When this bit is set (1), you should examine the specific error code in
the parameter HSCSTS.ErrorCode. The controller maintains this bit and sets the bit when there
is an HSC error. You can clear this bit if required.

Count Up (HSCSTS.CountUpFlag)

Description

Data Format

HSC Modes("

User Program Access

HSCSTS.CountUpFlag

bit

0.9

read-only

(1) For Mode descriptions, see HSC Mode (HSCAPP.HSCMade) on page 206.

The Count Up bit is used with all HSCs (modes 0...9). If the HSCSTS.CountEnable bit is set, the
Count Up bit is set (1). If the HSCSTS.CountEnable is cleared, the Count Up bit is cleared (0).

Count Down (HSCSTS.CountDownFlag)

Description Data Format HSC Modes!" User Program Access

SCSTS.CountDownFlag bit 2.9 read-only
(1) For Mode descriptions, see HSC Mode (HSCAPP.HSCMade) on page 206.

The Count Down bit is used with the bidirectional counters (modes 2...9). If the
HSCSTS.CountEnable bit is set, the Count Down bit is set (1). If the HSCSTS.CountEnable bit is
clear, the Count Down bit is cleared (0).

Mode Done (HSCSTS.ModelDone)

Description DataFormat  |HSC Modes!"

HSCSTS.Mode1Done bit Oorl
(1) For Mode descriptions, see HSC Mode (HSCAPP.HSCMode) on page 206.

User Program Access

read/write

The Mode Done status flag is set (1) by the HSC subsystem when the HSC is configured for Mode
0 or Mode 1behavior, and the accumulator counts up to the High Preset.

Overflow (HSCSTS.0VF)
Description Data Format HSC Modes!" User Program Access
HSCSTS.0VF bit 0.9 read/write

(1) For Mode descriptions, see HSC Mode (HSCAPP.HSCMade) on page 206.

The HSCSTS.OVF status flag is set (1) by the HSC subsystem whenever the accumulated value
(HSCSTS.Accumulator) has counted through the overflow variable (HSCAPP.OF Setting).

This bit is transitional the HSC subsystem sets this bit. It is up to the control program to use,
track if necessary, and clear (0) the overflow condition.

Overflow conditions do not generate a controller fault.

Underflow (HSCSTS.UNF)
Description Data Format HSC Modes!" User Program Access
HSCSTS.UNF bit 0.9 read/write

(1) For Mode descriptions, see HSC Mode (HSCAPP.HSCMade) on page 206.

The Underflow status flag is set (1) by the HSC subsystem whenever the accumulated value
(HSCSTS.Accumulator) has counted through the underflow variable (HSCAPP.UF Setting).
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This bit is transitional and the HSC subsystem sets this bit. It is up to the control program to
use, track if necessary, and clear (0) the underflow condition.

Underflow conditions do not generate a controller fault.
Count Direction (HSCSTS.CountDir)

Description Data Format HSC Modes!" User Program Access

HSCSTS.CountDir bit 0..9 read-only
(1) For Mode descriptions, see HSC Mode (HSCAPP.HSCMode) on page 206.

The HSC subsystem controls the Count Direction status flag. When the HSC accumulator
counts up, the direction flag is set (1). Whenever the HSC accumulator counts down, the
direction flag is cleared (0).

If the accumulated value stops, the direction bit retains its value. The only time the direction
flag changes is when the accumulated count reverses.

The HSC subsystem updates this bit continuously whenever the controller is in a run mode.
High Preset Reached (HSCSTS.HPReached)

Description Data Format HSC Modes!" User Program Access

HSCSTS.HPReached bit 2.9 read/write
(1) For Mode descriptions, see Count Down (HSCSTS.CountDownFlag) on page 213.

The High Preset Reached status flag is set (1) by the HSC subsystem whenever the
accumulated value (HSCSTS.Accumulator) is greater than or equal to the high preset variable
(HSCAPP.HPSetting).

The HSC subsystem updates this bit continuously whenever the controller is in an executing
mode. Writing to this element is not recommended.

Low Preset Reached (HSCSTS.LPReached)

Description Data Format HSC Modes™" User Program Access
HSCSTS.LPReached) bit 2.9 read only
(1) For Mode descriptions, see HSC Mode (HSCAPP.HSCMode) on page 206.

The Low Preset Reached status flag is set (1) by the HSC subsystem whenever the accumulated
value (HSCSTS.Accumulator is less than or equal to the low preset variable HSCAPP.LPSetting).

The HSC subsystem updates this bit continuously whenever the controller is in an executing
mode. Writing to this element is not recommended.

Overflow Interrupt (HSCSTS.OFCauselnter)

Description Data Format HSC Modes!" User Program Access
HSCSTS.0FCauselnter bit 0.9 read/write
(1) For Mode descriptions, see HSC Mode (HSCAPP.HSCMade) on page 206.

The Overflow Interrupt status bit is set (1) when the HSC accumulator counts through the
overflow value and the HSC interrupt is triggered. This bit can be used in the control program
to identify that the overflow variable caused the HSC interrupt. If the control program must
perform any specific control action based on the overflow, this bit is used as conditional logic.

This bit can be cleared (0) by the control program and is also cleared by the HSC subsystem
whenever these conditions are detected:

« Low Preset Interrupt executes
« High Preset Interrupt executes
«  Underflow Interrupt executes
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Underflow Interrupt (HSCSTS.UFCauselnter)

Description Data Format HSC Modes!" User Program Access
HSCSTS.UFCauselnter bit 2.9 read/write
(1) For Mode descriptions, see HSC Mode (HSCAPP.HSCMade) on page 206.

The Underflow Interrupt status bit is set (1) when the HSC accumulator counts through the
underflow value and the HSC interrupt is triggered. This bit can be used in the control program
to identify that the underflow condition caused the HSC interrupt. If the control program must
perform any specific control action based on the underflow, this bit is used as conditional
logic.

This bit can be cleared (0) by the control program and is also cleared by the HSC subsystem
whenever these conditions are detected:

« Low Preset Interrupt occurs

« High Preset Interrupt occurs

«  Overflow Interrupt occurs

High Preset Interrupt (HSCSTS.HPCauselnter)

Description Data Format HSC Modes!" User Program Access
HSCSTS.HPCauselnter bit 0.9 read/write
(1) For Mode descriptions, see HSC Mode (HSCAPP.HSCMade) on page 206.

The High Preset Interrupt status bit is set (1) when the HSC accumulator reaches the high
preset value and the HSC interrupt is triggered. This bit can be used in the control program to
identify that the high preset condition caused the HSC interrupt. If the control program must
perform any specific control action based on the high preset, this bit is used as conditional
logic.

This bit can be cleared (0) by the control program and is also cleared by the HSC subsystem
whenever these conditions are detected:

« Low Preset Interrupt occurs

«  Underflow Interrupt occurs

«  Overflow Interrupt occurs

Low Preset Interrupt (HSCSTS.LPCauselnter)

Description Data Format HSC Modes!" User Program Access
HSCSTS.LPCauselnter bit 2.9 read/write
(1) For Mode descriptions, see HSC Mode (HSCAPP.HSCMode) on page 206.

The Low Preset Interrupt status bit is set (1) when the HSC accumulator reaches the low preset
value and the HSC interrupt has been triggered. This bit can be used in the control program to
identify that the low preset condition caused the HSC interrupt. If the control program must
perform any specific control action based on the low preset, this bit would be used as
conditional logic.

This bit can be cleared (0) by the control program and is also cleared by the HSC sub-system
whenever these conditions are detected:

« High Preset Interrupt occurs
+  Underflow Interrupt occurs
«  Overflow Interrupt occurs

Programmable Limit Switch Position (HSCSTS.PLSPosition)

Description Data Format HSC Modes™" User Program Access
HSCSTS.PLSPosition Word (INT) 0.9 read-only
(1) For Mode descriptions, see HSC Mode (HSCAPP.HSCMode) on page 206.
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When the HSC is in Counting mode, and PLS is enabled, this parameter indicates which PLS
element is used for the current HSC configuration.

Error Code (HSCSTS.ErrorCode)

Description Data Format HSC Modes™" User Program Access
HSCSTS.ErrorCode Word (INT) 0.9 read-only
(1) For Mode descriptions, see HSC Mode (HSCAPP.HSCMade) on page 206.

Table 93 shows the Error Codes that are detected by the HSC subsystem and are displayed in
this word.

Table 93 - HSC Error Codes

Error Code Sub-element |HSC Counting Error Codes |Error Description

The nonzero value for the high byte indicates that the

. . HSC error is due to PLS data setting. The value of high
Bit 15...8 (high byte) 0..255 byte indicates which element of PLS data triggers the
error.

0x00 No error
0x01 Invalid HSC counting mode
. 0x02 Invalid High preset
Bit 7...0 (low byt
7.0 {low byte) 003 Invalid overflow
0x04 Invalid underflow
0x05 No PLS data

Writing to this element is not recommended except for clearing existing errors and to capture
new HSC errors.

Accumulator (HSCSTS.Accumulator)

Description Data Format User Program Access
HSCSTS.Accumulator long word (32-bit INT) read-only

HSCSTS.Accumulator contains the number of counts that are detected by the HSC subsystem.
If either mode 0 or mode 1is configured, the accumulator is reset to 0 when a high preset is
reached or when an overflow condition is detected.

High Preset (HSCSTS.HP)
Description Data Format User Program Access
HSCSTS.HP long word (32-bit INT) read-only

The HSCSTS.HP is the upper setpoint (in counts) that defines when the HSC subsystem
generates an interrupt.

The data that is loaded into the high preset must be less than or equal to the data resident in
the overflow (HSCAPP.0FSetting) parameter or an HSC error is generated.

This is the latest high preset setting, which may be updated by PLS function from the PLS data
block.

Low Preset (HSCSTS.LP)
Description Data Format User Program Access
HSCSTS.LP long word (32-bit INT) read-only

The HSCSTS.LP is the lower setpoint (in counts) that defines when the HSC subsystem
generates an interrupt.

The data that is loaded into the low preset must be greater than or equal to the data resident
in the underflow (HSCAPP.UFSetting) parameter, or an HSC error is generated. If the underflow
and low preset values are negative numbers, the low preset must be a number with a smaller
absolute value.
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High-speed Counter (HSC)
Function Block

This is the latest low preset setting, which may be updated by PLS function from the PLS data
block.

High Preset Output (HSCSTS.HPOutput)

Description Data Format User Program Access
HSCSTS.HPOutput long word (32 bit binary) read-only

The High Preset Output defines the state (1= 0N or 0 = OFF) of the outputs on the controller
when the high preset is reached. See Output Mask Bits (HSCAPP.QutputMask) on page 211 for
more information on how to turn outputs on or off directly based on the high preset being
reached.

This is the latest high preset output setting, which may be updated by PLS function from the
PLS data block.

Low Preset Output (HSCSTS.LPOutput)

Description Data Format User Program Access
HSCSTS.LPOutput long word (32 bit binary))  {read-only

The Low Preset Output defines the state (1="on", 0 = “off") of the outputs on the controller

when the low preset is reached. See Output Mask Bits (HSCAPP.OutputMask) on page 211 for

more information on how to turn outputs on or off directly based on the low preset being
reached.

This is the latest low preset output setting, which may be updated by the PLS function from the
PLS data block.

The HSC function block can be used to start/stop HSC counting, to refresh HSC status, to
reload HSC setting, and to reset the HSC accumulator.

HSC

——| Enable STS |—
— HscCmd
— HscAppData
—1 HscStsInfo
—1 PIsData

Table 94 - HSC Parameters

Parameter Parameter Type | Data Type Parameter Description

Enable function block
When Enable = TRUE, perform the HSC operation that is

Enable Input BOOL specified in "HSC command” parameter.
When Enable = FALSE, there is no HSC operation and no
HSC status update.
HscCmd Input USINT See HSC Commands on page 218.
See HSCAPP Data

HSC application configuration

HscAppData Input structure on. Only the initial configuration is needed usually.

page 204
See array of

Programmable
PlsData Input Limit Switch Programmable Limit Switch (PLS) Data

(PLS) Function on
page 219

See HSC STS (HSC
Status) Data

HSC dynamic status

HscStsInfo Output Structure on Status info is usually continuously updated during HSC
page 712 counting.
Sts Output UINT HSC function block execution status
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HSC Commands (HScCmd)

HscCmd is an input parameter with data type USINT. All HSC commands (1...4) are Level
commands. Users are advised to disable the instruction before updating the command.

HscCmd =1 starts the HSC mechanism. Once the HSC is in running mode, the HscCmd =2
must be issued to stop counting. Setting the Enable input parameter to False does not stop
counting while in running mode.

HscCmd = 3 reloads the following parameter values: HighPreset, LowPreset, OverFlow,
UnderFlow, HighPreset Output, and LowPreset Output.

The parameter values shown in the Variable Monitor may not match the values in the
Hardware. Command 3 must be executed to load the values from the variables to the hardware
without stopping the HSC.

If the HSC Enable is True, HscCmd = 3 will continuously load the parameters. Trigger HscCmd =
3 only once.

HscCmd = 4 (reset) sets the Acc value to the HSC AppData.Accumalator value. The HscCmd =4
does not stop HSC counting. If the HSC is counting when the HscCmd =4 is issued, some
counting may be lost.

To reset the Acc value and then continue the counting, trigger the HscCmd =4 only once. If the
command is enabled continuously, it may cause errors.

The HSC mechanism updates the HSC AppData.Accumalator value automatically with the same
value as the HSC Sts.Accumulator. To set one specific value to HSC Acc while counting, write
the value to HSC AppData.Accumalator immediately before HscCmd =4 is issued.

Table 95 - HSC Commands

HSC Command Description
0x00 Reserved
HSC RUN
0x01 « Start HSC (if HSC in Idle mode and Rung is Enabled)
- Update HSC Status Info only (if HSC already in RUN mode and Rung is Enabled)
« Update HSC status Info only (if Rung is disabled)
0x02 HSC Stop: Stop an HSC counting (if HSC is in RUN mode and Rung is Enabled.)
HSC Load: reload HSC Configuration (if Rung is Enabled) for 6 input elements: HPSetting,
0x03 LPSetting, HPOutput, LPOutput, OFSetting, and UFSetting. HSC accumulator is NOT
reloaded by cmd = 0x03.
Ox04 HSC Reset: set Accumulator to assigned value, and reset HSC status information (if Rung
is Enabled)

Table 96 - HSC Function Block Status Codes

HSC Status Code Description

0x00 No action from controller because the function block is not enabled
0x01 HSC function black successfully executed

0x02 HSC command invalid

0x03 HSC 1D out of range

0x04 HSC configuration error
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HSC_SET_STS Function
Block

Programmable Limit Switch
(PLS) Function

HSC

Enable — —STS
Hscld —
Mode1Done —
HPReached —
LPReached —

OFOccured —
UFOccured —

The HSC Set Status function block can be used to change the HSC counting status. This
function block is called when the HSC is not counting (stopped).

Table 97 - HSC Parameters

Parameter Parameter Type | Data Type Parameter Description
Enable function block
Enable Input BOOL When Enable = TRUE, set/reset the HSC status.
When Enable = FALSE, there is no HSC status change.
See HSC APP Data.
Hscld Input Structure on Describes which HSC status to set.
page 204
Mode1Done Input BOOL Mode 1A or 1B counting is done.
High Preset reached
HPReached Input BOOL This bit can be reset to FALSE when HSC is not counting.
Low Preset reached
LPReached Input BOOL This bit can be reset to FALSE when HSC is not counting.
Overflow occurred
OFOccurred Input BOOL This bit can be reset to FALSE when necessary.
UFOccurred Input BOOL Underflow occurred

This bit can be reset to FALSE when necessary.

HSC function block execution status
Sts Output UINT See HSC Function Block Status Codes an page 218 for HSC
status code description (except 0x02 and 0x04).

The Programmable Limit Switch function allows you to configure the High-Speed Counter to
operate as a PLS (programmable limit switch) or rotary cam switch.

When PLS operation is enabled (HSCAPP.PLSEnable = True), the HSC (High-Speed Counter) uses
PLS data for limit/cam positions. Each limit/cam position has corresponding data parameters
that are used to set or clear physical outputs on the controller's base unit. The PLS data block
is illustrated in Figure 55 on page 220.

IMPORTANT The PLS Function only operates in tandem with the HSC of a Micro830
controller. To use the PLS function, an HSC must first be configured.

PLS Data Structure

The Programmable Limit Switch function is an additional set of operating modes for the high-
speed counter. When operating in these modes, the preset and output data values are updated
using user supplied data each time one of the presets is reached. These modes are
programmed by providing a PLS data block that contains the data sets to be used.

PLS data structure is a flexible array, with each element defined as follows.

Element Order Data Type Element Description

Word 0...1 DINT High preset setting
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Element Order Data Type Element Description
Word 2...3 DINT Low preset setting
Word 4..5 UDINT High preset Output data
Word 6...7 UDINT Low preset Output data

The total number of elements for one PLS data cannot be larger than 255.

When PLS is not enabled, PLS data is still required to be defined, but can be not initialized.

Figure 55 - PLS Data Block
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PLS Operation

When the PLS function is enabled, and the controller is in the run mode, the HSC counts
incoming pulses. When the count reaches the first preset (HSCHP or HSCLP) defined in the PLS
data, the output source data (HSCHPOutput or HSCLPOutput) is written through the HSC mask
(HSCAPP.OutputMask).

At that point, the next presets (HSCHP and HSCLP) defined in the PLS data become active.

When the HSC counts to that new preset, the new output data is written through the HSC mask.
This process continues until the last element within the PLS data block is loaded. At that point,
the active element within the PLS data block is reset to zero. This behavior is referred to as
circular operation.

The HSCHPOutput is only written when HSCHP is reached. The HSCLPOutput is
O written when HSCLP is reached.

If invalid data is loaded during operation, an HSC error is generated and causes a controller
fault.

Output High Data is only operational when the counter is counting up. Output Low
Data is only operational when the counter is counting down.

You can use the PLS in Up (high), Down (low), or both directions. If your application only counts
in one direction, ignore the other parameters.

The PLS function can operate with all other HSC capabilities. The ability to select which HSC
events generate a user interrupt are not limited.
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PLS Example
Setting Up the PLS Data
Using Connected Components Workbench software, define the PLS data HSC_PLS's dimension
as[1..4].
PLS Data Definition
Data Description Data Format
HSCHP High Preset L .
HSCLP Lo?/v Prasel 32 bit signed integer
HSCHPOutput Output High Data 32 bit binary
HSCLPOutput Output Low Data (bit 31--> 0000 0000 0000 0000 0000 0000 0000 0000 <--bit 0)
_q Microg30 . - ot - ot TobE] TobE]
= | EE HsC B Readwrite
Bk Programs .+ HsC_5TS H3CsTs - Readirite
o . } . +| HSC_APP H3CAPP - Readwrite
R Unt'deLD B - vsc s PLS - .4 ReadWrite
e Local Yarisbles B - vsc e PLS Readite
. o HSC_PLS[1].HscHP DINT 250 Readrite
r Global Yariables HSC_PLS[1].HscLP DINT -2 Readwrite
= . HSC_PLS[ 1], HscHPOUEPUE LIDINT 3 Readwrite
Ug| DataTvpes B Hsc_PLs[1]HsclPOUtPLE LUDINT ) Readirite
_J i Bl | B PLS Readiirite
HSC_PLS[Z] HscHP DINT 500
. HSC_PLS[2] HscHPOUEPUE UDINT 7
B HSC_PLS[2] HscLPOUEPLE UDINT il Readrite
. - | HSC_PLS[3] PLS Readwrite
. HSC_PLS[3] HscHP DINT 750 Readwrite
. HSC_PLS[3] HsclP DINT 55 Readwrite
. HSC_PLS[3] HscHPOUEPUE UDINT 15 Readwrite
B HsC_Pus[a] HsclPOutPUE UDINT il Readrite
. - HSC_PLS[4] PLS Readrite
. HSC_PLS[4].HscHP DINT 1000 Readwrite
HSC_PLS[4].HsclP DINT -2 Readwrite
HSC_PLS[4].HscHPOutPuk LIDINT 31 Readwrite
B HSC_PLS[4].HscLPOUEPUE UDINT 0 Readwrite
=

Once the values above for all 4 PLS data elements have been entered, the PLS is configured.

Assume that HSCAPP.OutputMask = 31 (HSC mechanism controls Embedded Output 0...4 only),
and HSCAPP.HSCMode = 0.

PLS Operation for This Example

When the ladder logic first runs, HSCSTS.Accumulator =1, therefare all outputs are turned off.
The value of HSCSTS.HP = 250

When HSCSTS.Accumulator = 250, the HSC_PLS[1].HscHPOutput is sent through the
HSCAPP.OutputMask and energizes the outputs 0 and 1.

This repeats as the HSCSTS.Accumulator reaches 500, 750, and 1000. The controller energizes

outputs 0...2, 0...3, and 0...4 respectively. Once completed, the cycle resets and repeats from
HSCSTS.HP = 250.
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HSC Interrupts An interrupt is an event that causes the controller to suspend the task it is performing,
perform anather task, and then return to the suspended task at the point where it suspended.
Micro800 controllers support up to six HSC interrupts.

An HSC interrupt is a mechanism that Micro830, Micro850, and Micro870 controllers provide to
execute selected user logic at a pre-configured event.

‘Il Microgsu

ﬁ Microd30
 §

fa ¥ ¥
i P
‘»3 Loy Download  Upload

= -} UntitledLD

& ﬂ Local Yariables
Micro830

=] Untied Dz

Local Yariables

i e Global ¥ariables

Frugiain rag o aun,

Fun Cantroller Mode:

2080-LC30-48QWB

— Properties
== DataTypes
== Interrupt Type
o Function Blocks
:’] unction Blocl Hac o
HSC Description  |HSCO |
General ot
$ Program | UntitledLD hd |
g Memary -
= Communication Ports UriitledLD
- Serial Port Paramneters
" USE Port Auto Start Falze +
.. Date and Time , =
Interrupts Mask for [V [ True % task for [H Falze
- StartupFaults " = il
i ask for [N | Fask for IL
- Madbus Mapping iFaIse—v| True v
- Embedded [fO
= Plug-In Modules T
G Eripts [ ak. ] [ Cancel ] Apply Help
o Emply =

HSCO is used in this document to define how HSC interrupts work.

HSC Interrupt Configuration

In the User Interrupt configuration window, select HSC and HSC ID, which is the interrupt that

triggers the User Interrupt.

Figure 56 shows the selectable fields in the Interrupt configuration window.

Figure 56 - Interrupt Configuration Window

Configure High Speed Counter (HSC) User Interrupt - Hsco  []

Properties

Interrupt Type

HSCID

HSC Description | HSCO
Program | UnlitledLD

¥

ok ][ cancel ]

| UntitledLD
Parameters -

Austo Start Falze
Mask for IV True v MaskforlH : —
Mask for IN [False | Maskforll [Te |
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HSC Interrupt POU

This is the name of the Program Organizational Unit (POU) which is executed immediately
when this HSC Interrupt occurs. You can choose any pre-programmed POU from the dropdown

list.

Auto Start (HSC0.AS)

Description Data Format HSC Modes™" User Program Access
AS - Auto Start bit 0..9 read-only

(1) For Mode descriptions, see Count Down (HSCSTS.CountDownFlag) on page 213.

The Auto Start is configured with the programming device and stored as part of the user
program. The auto start bit defines if the HSC interrupt function automatically starts whenever
the controller enters any run or test mode.

Mask for IV (HSCO.MV)

Description Data Format HSC Modes™" User Program Access

MV - Overflow Mask bit 0.9 read-only
(1) For Mode descriptions, see Count Down (HSCSTS.CountDownFlag) on page 213.

The MV (Overflow Mask) control bit is used to enable (allow) or disable (not allow) an overflow
interrupt from occurring. If this bit is clear (0), and an overflow reached condition is detected
by the HSC, the HSC user interrupt is not executed.

This bit is controlled by the user program and retains its value through a power cycle. It is up
to the user program to set and clear this bit.

Mask for IN (HSCO.MN)

Description Data Format HSC Modes!" User Program Access

MN - Underflow Mask bit 2.9 read-only
(1) For Mode descriptions, see Count Down (HSCSTS.CountDownFlag) on page 213.

The MN (Underflow Mask) control bit is used to enable (allow) or disable (not allow) an
underflow interrupt from occurring. If this bit is clear (0), and an Underflow Reached condition
is detected by the HSC, the HSC user interrupt is not executed.

This bit is controlled by the user program and retains its value through a power cycle. It is up
to the user program to set and clear this bit.

Mask for IH (HSCO.MH)

Description Data Format HSC Modes!" User Program Access

MH - High Preset Mask bit 0.9 read-only
(1) For Mode descriptions, see Count Down (HSCSTS.CountDownFlag) on page 213.

The MH (High Preset Mask) control bit is used to enable (allow) or disable (not allow) a high
preset interrupt from occurring. If this bit is clear (0), and a High Preset Reached condition is
detected by the HSC, the HSC user interrupt is not executed.

This bit is controlled by the user program and retains its value through a power cycle. It is up
to the user program to set and clear this bit.

Mask for IL (HSCO.ML)

Description Data Format HSC Modes™" User Program Access

ML - Low Preset Mask bit 2.9 read-only
(1) For Mode descriptions, see Count Down (HSCSTS.CountDownFlag) on page 213.

The ML (Low Preset Mask) control bit is used to enable (allow) or disable (not allow) a low preset
interrupt from occurring. If this bit is clear (0), and a Low Preset Reached condition is detected
by the HSC, the HSC user interrupt is not executed.
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This bit is controlled by the user program and retains its value through a power cycle. It is up
to the user program to set and clear this bit.

HSC Interrupt Status

Information User Interrupt Enable (HSCO.Enabled)
Description Data Format HSC Modes!" User Program Access
HSCO.Enabled bit 0.9 read-only

(1) For Mode descriptions, see Count Down (HSCSTS.CountDownFlag) on page 213.

The Enabled bit is used to indicate HSC interrupt enable or disable status.

User Interrupt Executing (HSCO0.EX)

Description Data Format HSC Modes!" User Program Access

HSCO.EX bit 0.9 read-only
(1) For Mode descriptions, see Count Down (HSCSTS.CountDownFlag) on page 213.

The EX (User Interrupt Executing) bit is set (1) whenever the HSC subsystem begins processing
the HSC subroutine due to any of the following conditions:

« Low preset reached

« High preset reached

«  QOverflow condition - Count up through the overflow value

« Underflow condition - Count down through the underflow value

The HSC EX bit can be used in the control program as conditional logic to detect if an HSC
interrupt is executing.

The HSC subsystem clears (0) the EX bit when the controller completes its processing of the
HSC subroutine.

User Interrupt Pending (HSCO.PE)

Description Data Format HSC Modes!" User Program Access

HSCO.PE bit 0.9 read-only
(1) For Mode descriptions, see Count Down (HSCSTS.CountDownFlag) on page 213.

The PE (User Interrupt Pending) is a status flag that represents an interrupt is pending. This
status bit can be monitored or used for logic purposes in the control program if you must
determine when a subroutine cannot be executed immediately. The controller maintains this
bit, and sets and clears the bit automatically.

User Interrupt Lost (HSCO.LS)

Description Data Format HSC Modes!" User Program Access

HSCO.LS bit 0.9 read/write
(1) For Mode descriptions, see Count Down (HSCSTS.CountDownFlag) on page 213.

The LS (User Interrupt Lost) is a status flag that represents an interrupt has been lost. The
controller can process 1active and maintain up to 1pending user interrupt conditions before it
sets the lost bit.

The controller sets this bit. It is up to the control program to use, track the lost condition if
necessary.
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Controller Security

Micro800 controller security generally has three components:

 Exclusive Access that prevents simultaneous configuration of the controller by two
users

+ Controller Password Protection that secures the Intellectual Property that is
contained within the controller and prevents unauthorized access

+ Disable communication ports that prevents unauthorized users from accessing the
ports through external devices.

Operation Mode To maintain the secure operation of your Micro800 controllers, operations that can disrupt

controller operation are restricted based on the controller operating mode.

Table 98 - Activities Allowed in Different Controller Operating Modes while Online

Activity
Ethernet Port
Current Controller Configuration Setting" .
Operation Firmware Update (thr?:ugh Connec[e?l Posl":gs:l?igﬂ:lastgan Lost Password Password Controller Mode | 1/0 Configuration
Request " l:::mp:nen;;r Changes Recovery Change Change Change
orkbench or RSLinx
software)
g?g;;glrlr?rr’llgde Accepted Accepted Not Allowed Accepted Accepted Accepted Not Allowed
Controller without
Password Protection in Rejected Not Allowed Not Allowed Not Applicable | Not Applicable Accepted Not Allowed
Remote Run Mode
Controller with
Password Protection in Rejected Not Allowed @ Not Allowed Rejected Rejected Rejected Not Allowed
Remote Run Mode
EZ::;!?AE 46 Rejected Not Allowed Not Allowed Rejected Rejected Rejected Not Allowed

(1)  Ethernet configuration includes IP address, subnet mask, gateway, port speed/duplex and so on.
(2) Difference between Not Allowed and Rejected is that Not Allowed activities can only be done during offline while Rejected activities can be performed but do not take effect.
(3) Hard Run Mode can only be in Micro830, Micro850, and Micro870 controllers with the Mode switch to RUN.

Exclusive Access Exclusive access is enforced on the Micro800 controller regardless of whether the controller is
password-protected or not. This means that only one Connected Components Workbench

software session is authorized at one time and only an authorized client has exclusive access
to the controller application. This ensures that only one software session has exclusive access

to the Micro800 application-specific configuration.

Exclusive access is enforced on Micro800 firmware revision 1and 2. When a Connected
Components Workbench software user connects to a Micro800 controller, the controller is
given exclusive access to that controller.

Password Protection By setting a password on the controller, you effectively restrict access to the programming

software connections to the controller to software sessions that can supply the correct
password. Essentially, Connected Components Workbench software operation such as upload
and download are prevented if the controller is secured with a password and the correct
password is not provided.
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Disable Communication
Ports

General
Memory
Startup/Faults
Serial Port
USE Port
Ethernet

Modules
Interrupts
Modbus Mapping
MicroLogix Mapping

Compatibility

226

Micro800 controllers with firmware revision 2 and later are shipped with no password but a
password can be set through the Connected Components Workbench software (version 2 or
later).

In Connected Components Workbench software version 10 or later, a stronger password
algorithm is introduced to provide better security. To take full advantage of this enhancement,
the Micro800 controller must have firmware revision 10 or later, and the project must also be
software version 10 or later.

In Connected Components Workbench software version 20.01.00 or later, the password
algorithm is further enhanced to increase the password encryption on the new Micro850
(2080-L50E) and Micro870 (2080-L70E) controllers. When the password is changed, or
removed and restored back in the controller, the encrypted code in the controller is different.
Therefore the backup copy of the program in the 2080-MEMBAK-RTC2 module must be
updated before it can be used for restoring the program, otherwise the restore fails.

The controller password is also backed up to the memory backup module (2080-MEMBAK-RTC
and 2080-MEMBAK-RTC2).

IMPORTANT  2080-MEMBAK-RTC is not supported on Micro850 (2080-L50E) and
Micro870 controllers.

For instructions on how to set, change, and clear controller passwords, see
Q Configure Controller Password on page 277.

You can disable the communication ports in the Micro850 and Micro870 controllers to increase
the security level of the controller. Both the USB and Ethernet ports can be set to disabled in
the Connected Components Workbench software.

IMPORTANT  You must verify that you have a method to connect to the controller
after you have disabled the communication ports, so that you can re-
enable the ports if needed.

You must connect to the controller online to make the change.

Disable USB port Disable Ethernet port

General Controller - Ethernet

Controller - USB Port

Suspend State:  Not Suspended

Memory

Startup/Faults

Serial Port

USE Port

Ethernet
Modules

Interrupts

@ Diagnose
Status:

Port Settings

Port State: (@ Enabled

[+ Auto-Negotiate Speed and Duplex Mode

Bus Speed: Full Speed

Mode: Slave Mode

State: Ready

The Controller Password feature is supported on:
Connected Components Workbench software version 2 and later
Micro800 controllers with firmware revision 2

For users with earlier versions of the software and/or revisions of the hardware, see the
following compatibility scenarios.
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Work with a Locked
Controller

Connected Components Workbench Software Version 1with Micro800 Controller
Firmware Revision 2

Connection to a Micro800 controller with firmware revision 2 using an earlier version of the
Connected Components Workbench software (version 1) is possible and connections are
successful. However, the software is not able to determine whether the controller is locked or
not.

If the controller is not locked, access to the user application is allowed, provided that the
controller is not busy with another session. If the controller is locked, access to the user
application fails. You must upgrade to version 2 of the Connected Components Workbench
software.

Connected Components Workbench Software Version 2 with Micro800 Controller
Firmware Revision 1

Connected Components Workbench software version 2 can “discover” and connect to
Micro800 controllers with firmware revision earlier than revision 2 (that is, not supporting the
Controller Password feature). However, the Controller Password feature is not available to
these controllers. You cannot see the interfaces that are associated with the Controller
Password feature in the Connected Components Workbench software session.

Users are advised to upgrade the firmware. See Update Your Micro800 Contraoller Firmware on
page 267 for instructions.

with Micro800 controller firmware revision 10 or later.

If a Micro800 controller with firmware revision 10 or later is locked using the
new password algorithm that is introduced in Connected Components
Workbench software version 10 or later, it cannot be accessed using
Connected Components Workbench software version 9 or earlier. Users are
advised to upgrade to the latest version of Connected Components
Workbench software.

2 ATTENTION: Connected Components Workbench software version 9 or earlier

The following workflows are supported on compatible Micro800 controllers (firmware
revision 2) and Connected Components Workbench software version 2.

Upload from a Password-Protected Controller

1. Launch the Connected Components Workbench software.
2. Inthe Project Organizer, expand Catalog by clicking the + sign.
3. Select the target controller.

4, Select Upload.

5. When requested, provide the controller password.

IMPORTANT  When using Connected Components Workbench software version 9
or earlier:

« You cannot upload a version 10 or later project from the controller.

« You can upload a version 9 or earlier project from the controller if it was
downloaded to the controller using Connected Components Workbench
software version 10 or later, but you cannot go online.
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Debug a Password-Protected Controller

To debug a locked controller, you have to connect to the controller through the Connected
Components Workbench software and provide the password before you can proceed to debug.

1. Launch the Connected Components Workbench software.

In the Project Organizer, expand Catalog by clicking the + sign.
Select the catalog number of your controller.

When requested, provide the controller password.

Build and save your project.

Debug.

Download to a Password-Protected Controller

Launch the Connected Components Workbench software.
Click Connect.

Select the target controller.

When requested, provide the controller password.

Build and save the project, if needed.

Click Download.

Click Disconnect.

N oo s

IMPORTANT If the controller has a password locked version 10 or later project, you
cannot access the controller using Connected Components Workbench
software version 9 or earlier. If you use Connected Components
Workbench software version 10 or later to download a version 9 or
earlier project, the password in the controller is converted to the old
algorithm automatically.

IMPORTANT  If the controller has a password locked version 9 or earlier project and
you use Connected Components Workbench software version 10 or later,
to download a version 10 or later project, the password in the controller
is converted to the new algorithm automatically.

IMPORTANT If communication is lost during the download, repeat the download and
verify that the controller is password protected.

Transfer Controller Program and Password-Protect Receiving
Controller

In this scenario, you must transfer the user application from controller1(locked) to another
Micro800 controller with the same catalog number. The transfer of the user application is
done through the Connected Components Workbench software by uploading from controller],
then changing the target controller in the Micro800 project, and then downloading to
controller2. Finally, controller2 is locked.

1. In the Project Organizer, click the Discover icon.
The Browse Connections dialog appears.

Select target controllerl.

When requested, enter the controller password for controllerl.
Build and save the project.

Click Disconnect.

Power down controllerl.

Swap controllerl hardware with controller2 hardware.
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Configure Controller
Password

Recover from a Lost
Password

Power up controller2.
. Click Connect.
10. Select target controller2.
1. Click Download.
12. Lock controller2. See Configure Controller Password on page 277.

Back Up and Restore a Password-Protected Controller

In this workflow, the user application is backed up from a Micro800 controller that is locked to
a memory plug-in device.

1. In the Project Organizer, click the Discover icon.
The Browse Connections dialog appears.

Select the target controller.
3. When requested, enter the controller password.

Back up controller contents to the memory module.
The project in the memary module is now password locked.

Remave the memory module from controller] and insert into controller2.

Restore contents from the memory module to controller2.
This operation succeeds only if:

- the controller has no password - the project can be restored to the controller by
setting the “Load on power up” option for the memory module to Load Always.

- the controller's password matches the project’s password.

IMPORTANT Even though the password matches, the restore operation fails if either
one of the controller or project in the memory module is protected
using the old password algorithm, and the other is protected using the
new password algorithm. You can update the controller using the Reset
option to clear the password before restoring the project to
the controller.

IMPORTANT In Connected Components Workbench software version 20.01.00 or
later, if the same password is removed and restored back on the new
Micro850 (2080-L50E) and Micro870 (2080-L70E) controllers, the
backup copy of the program in the 2080-MEMBAK-RTC2 plug-in module
must be updated before it can be used to restore the program.
Otherwise the restore fails as the internal encryption code changes
once the password is removed.

To set, change, and clear the controller password, see the quick start instructions Configure
Controller Password on page 277.

IMPORTANT  After creating or changing the controller password, you must power
down the controller in order for the password to be saved.

If the controller is secured with a password and the password has been lost, then it becomes
impossible to access the controller using the Connected Components Workbench software.

To recaver, the controller must be set to Program Mode using the keyswitch for Micro830,
Micro850, and Micro870 controllers, the 2080-LCD for Micro810 controllers, or the 2080-
REMLCD for Micro820 controllers. Then, ControlFLASH™ can be used to update the controller
firmware, which also clears the controller memory. In Connected Components Workbench
software version 10 or later, the Reset option must be selected for the controller memory to be
cleared during the firmware update. If the Upgrade or Downgrade option is selected, the
password is retained.
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Using the Memory Module
Plug-in

ATTENTION: The project in the controller is lost but a new project can be
downloaded.

You can use the memory module (2080-MEMBAK-RTC and 2080-MEMBAK-RTC2) to download a
program into different controllers.

IMPORTANT  2080-MEMBAK-RTC is not supported on Micro850 (2080-L50E) and
Micro870 controllers.

Back up the project

To perform a project backup from a controller to the memory module, follow these steps:
1. Create a program and choose the desired controller.
The Micro850 controller is used for this example.

2. Double-click the controller icon under Project Organizer to bring up the controller
properties window.

e}

Micro850

Mame: Micro850

Vendor Name: Allen-radley
Catalog ID: 2080-LC50-24QW8

ontroller Project 11

C
Version:

3. Add the memory module to the first slot in the controller.

Micro850

& L S
Download  Upload  Disgnose~  Secure - Help

2080-MEMBAK-RTC
ol 2080-MEMBAK-RTC2
2080-MOT-HSC
2080-TRIMPOT6

- Properties
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4.

Select Configuration under the MEMBAK-RTC properties and select “Load Always” or
“Load on Memory Error” for the Load on power up option.

Micro850 & X
Micro850 s S N ® Connect

Conneccion parn &

Download  Upload  Diagnose~  Secure~ Help

Controller ~  2080-MEMBAK-RTC - Configuration

[T Allow real time clock to be changed in run mode

jule Settings

Load Always -

et Settings

Embedded /O [C] Include Project & Logical values upon Backup/Restore
Plug-in Modlules
£-2080-MEMBAK-RTC

ation

Build and Download the project to the controller.

While connected to the controller and being in the MEMBAK-RTC properties, make sure
that the controller is changed to Program Mode and click “Backup to Memory Module”
under Memory Module Settings. Select Yes to download the program into the Memory
Module. A window should pop up stating that the operation has been completed
successfully.

IMPORTANT The Password Mismatch status must be at “False”, this means that the

Controller and Backup project have the same security condition.

If the status is “True” then the Controller does not load from the Memory
module as the security condition is mismatched.

Restore the Project

To restore the project from the memory module to the controller, follow these steps:

1.

While connected to the controller and being in the MEMBAK-RTC properties, make sure
that the controller is changed to Program Mode and click “Restore from Memory Module”
under Memory Module Settings. Select Yes to download the program into the controller.
A window should pop up stating that the operation has been completed successfully.

Using the Memory Module to Copy a Project to Multiple Controllers

You can use the memory module to download a project to multiple controllers without
connecting them to a PC with Connected Components Workbench software installed. To do

this:
1.
2.
3.

Back up a project with “Load Always" option enabled.
Remove the module and plug it into another controller.

Cycle the power. Observe the Status LED on the module lights up for a few seconds
while the project is being downloaded from the module to the controller.

When the operation is finished you can unplug the module and leave the slot empty, or
plug in another MEMBAK-RTC module if you want to use the RTC functionality.
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Notes:
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Using microSD Cards

This chapter provides a description of microSD card support on Micro830, Micro850, and
Micro870 controllers. The last section provides quick start projects for the data log and recipe
functions.

Overview With firmware revision 12.011 or later, Micro830, Micro850, and Micro870 controllers support
microSD cards by using the microSD card plug-in (a PartnerNetwork™ Technology partner
product) for Micro800 controllers for the following purposes:

«  Project backup and restore
» Datalog and Recipe

We recommend using the Allen-Bradley 2080-SD-2GB microSD card.

IMPORTANT  For Micro850 (2080-L50E) and Micro870 (2080-L70E) controllers, do not
use any microSD card with less than 2 GB of memory.

IMPORTANT  For optimum performance, the microSD card should not be more than
90% full. Regularly check available space on your microSD card and
verify that the card is exclusively used for the Micro800 controller and
no unnecessary files are present. Reqularly delete old data log files and
directories.

IMPORTANT Do not remove the microSD card or power down while operations such
as upload, download, delete, search, backup, and restore are ongoing to
prevent data loss. A blinking SD status LED indicates that these
operations are ongoing.

Note the following:

« The SD status LED does not blink when updating the firmware from the
microSD card.

« The SD status LED does not blink continuously for the entire duration of
the restore operation.

IMPORTANT To prevent data loss, the recipe and data log function blocks must
indicate the Idle status before the microSD card is removed.

Pr01ect Backup and Restore Project backup and restore on Micro830, Micro850, and Micro870 controllers are supported
through the microSD card. Both backup and restore can be initiated or manually triggered and
configured through the Connected Components Workbench software, and the
ConfigMeFirst.txt file in the microSD card. These backup files are not the same as the
Connected Companents Workbench project files.

Backup and restore can only occur when the controller is in PROGRAM made. On controller

power-up, restore automatically occurs if the Load Always or Load on Memory Error option has
been configured in the Connected Components Workbench software.

Rockwell Automation Publication 2080-UM002P-EN-E - December 2023 233



Chapter 12 Using microSD Cards

DNP3 Data Set Descriptor 4 2080-SDMEMRTC-SC - Memory Card
Ds0

NP3 Data Set Prototype

terrupts

+Modbus Mapping

- Real Time Clock

@ Diagnose

Memory Card Settings

- Embedded 1/0 Load on power up: | Load Always o
. Datalog Overwrite Ethernet Settings 4
- Recipe
=-Motion [_1 Include Project & Logical values upon Backup/Restore
< New Axis >
L < New Axis > [] Enable encryption on user backup project

=-Plug-in Modules
£1-2080-SDMEMRTC-SC
I Memory Card

< Empty >

. Empty >

In Connected Components Workbench software version 20.01.00 or later, when you use the
Micro850 (2080-L50E) and Micro870 (2080-L70E) controllers with the microSD card plug-in
module, the encryption functionality option is added to help enhance the encryption capability
on your programs for better security protection.

If you select the option “Enable Encryption on user backup project”, the time it takes to restore
the program can increase up to 10 times, depending on the size and content of the program.

IMPORTANT To learn about restore and backup using the Connected Components
Workbench software, see the software Online Help.

IMPORTANT  For Micro800 controllers that support microSD cards, IP protection of
your project can only be achieved through the POU password protection
mechanism in the Connected Components Workbench Developer
Edition software and NOT via the Controller Lock feature.

IMPORTANT If the Load Always setting is enabled and power is lost when restoring a
project from the microSD card, the controller will attempt to load the
project using the default project name and directory after power is
restored. If your project is not using the default name and directory, the
operation fails and a fault occurs, or the wrong project is loaded.

The default project name is the name of the controller, for example
“Micro850", and the default directory is “Micro850\USERPRJ".

If you change the name of the controller from the default, you must
configure the UPD setting in the ConfigMeFirst.txt file.

The microSD card stores the controller password in encrypted format. When the password is
mismatched, the contents of the microSD card is not restored on the controller.

Table 99 describes the methods that you can use to trigger project backup and restore.
Table 99 - Methods for Backup and Restore

Method Backup Restore
Online with Connected Components

Workbench software Yes Yes
Project configuration on memory No Load Always and/or Load on Memory
card at power-up Error options

Yes

. . Yes
ConfigMeFirst.txt at power-up (Through the [BKD] command) (Through the [RSD] command)
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Backup and Restore Directory Structure

@ v = ROOT

W [:LJ ConfigMeFirst.txt
v [ ] MICROB50
» (] USERPRI
» (] DATALOG

» 1 RECIPE

v = MYPROIECT
» (7] USERPRJ
» ] DATALOG
» [~] RECIPE

When a user project is backed up, a subdirectory that is named <Micro800>\USERPRJ is
created on the microSD card. The folder name takes the name of the project that is specified
in the General Page in the Connected Components Workbench software, which is the name of
the controller by default. However, if the ConfigMeFirst.txt file specifies another subdirectory
(example: MyProject), the project is backed up to that directory. See General Configuration

Rules in ConfigMeFirst.txt on page 237.

- Controller « | Controller - General
- General
- Memory Name: Micro8350
- Startup/Faults
- Serial Port Description:
- USB Port
- Ethernet
- Interrupts Vendor Name: Allen-Bradley

- Modbus Mapping

R TR Gk Catalog ID: 2080-LC50-24QVE
- Embedded /'O Controller Project 12
- Data Log Version:
.- Recipe
= Maotion Download Source ® Yes No
< Mew Axis = Code:
L. ¢ New Axis > o

Project restore is done from the subdirectory that is specified in the ConfigMeFirst.txt file or
the <Micro800>/USERPRJ default folder, if none is specified in the ConfigMeFirst.txt file. You
must verify that the directory is populated with the correct contents before restoring.

The ConfigMeFirst.txt file is a configuration file that is stored on the microSD card that you can
optionally create to customize backup, restore, recipe, and data log directories. The following
sections include information on how to configure the ConfigMeFirst.txt properly.

IMPORTANT  The Micro800 controller reports a major fault when project backup does
not succeed because the memory card size is exceeded.

Power-up Settings in ConfigMeFirst.txt

On power-up, the controller reads and implements the configuration settings that are
described in the ConfigMeFirst.txt file. However, the UPD setting also takes effect when the
microSD card is inserted. The configuration settings for the ConfigMeFirst.txt file are shown in
Table 100 on page 236.
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Table 100 - ConfigMeFirst.txt Configuration Settings

Setting | Takes Effect On... | Description
Firmware update settings

File path location of the firmware revision on the microSD
[FWFILE] Power-up card. The default location is in the following format:
firmware\<catalog number>\<filename of firmware>

Sets whether to upgrade or downgrade the controller
firmware from the current revision.
0 = Upgrade firmware; 1= Downgrade firmware

[FWDOWN] Power-up IMPORTANT: Firmware upgrade happens if the [FWFILE]
setting points to a newer revision of firmware file
compared to current firmware in the controller, irrespective
of the [FWDOWN] setting.

Controller settings

[PM] Power-up Power up and switch to PROGRAM mode.

[CF] Power-up Power up and attempt to clear fault.

Project settings

Power up and save the controller project into the backup
[BKD = My Proj1] Power-up directory, My ProjT\USERPRJ. Require extra power cycle to
clear existing fault first using [ CF] setting or other means.

Power up and read the project from the restore directory
MyProj2\USERPRJ into the controller. Require extra power
[RSD = MyProj2] Power-up cycle to clear existing fault first using [CF] setting or other
means. This setting overwrites UPD (or its default) load
always or load on error restore function.

For normal usage of backup and restore (that is, through
Connected Components Workbench software, Load Always,
Power-up and or Load on Memory Error settings), set the user project
[UPD = My Proj] P directory name. For example, My Proj, during power-up or

Insertion when the microSD card is inserted.
This directory is also used by the data logging and recipe
function.
Network settings
Embedded serial factory defaults
[ESFD] Power-up Power up and revert embedded serial comms to factory
defaults.
[IPA = XXX XXX.XXX.XXX] Power-up F rg\lljvgtrt;f r?ljﬁtfgrtslzr?lgt)j,ress 10 Xxx
[SNM = xxx.xxx.xxx.xxx] Power-up m’s{ g'é) r?t?n(itfgrtssggl?lit mask to
[ GWA = XXX.XXX.XXX.XXX ] Power-up F rg\l,JVStr I;Jep r?l?n[ilfgrtsgglzmay address to xxx
General settings
End of setting )
[END] Power-up This setting is always required even when the

ConfigMeFirst.txt file does not contain any other setting.
The SD LED goes off when this setting is not present.

IMPORTANT Update Settings

With Connected Components Workbench software version 12 or later,
you can update your Micro800 controller from the microSD card in
addition to using ControlFLASH. See Firmware Update From MicroSD

Card on page 269 for instructions.

« [FWFILE]and [FWDOWN] settings must be placed at the beginning of the
file.
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IMPORTANT Directory Settings

« If no directory has been specified in the ConfigMeFirst.txt file, then
backup and restore occurs in the controller name directory
(<Micro800>/USERPRJ, by default).

« If[UPD]is configured in the ConfigMeFirst.txt file, then backup and
restore occurs in the [UPD] directory specified.

« [BKD] setting is implemented even when the controller is locked or
password protected.

- [BKD] directory is automatically created if it does not yet exist.

IMPORTANT Powerup Network Parameter Settings

« [IPA],[SNM]and [GWA] follow the general IP configuration rules.

« [IPA], when set in ConfigMeFirst.txt, should always be configured with a
valid [SNM] and vice versa.

« When the optional [GWA] setting is used, make sure that [IPA] and [SNM]
settings are also present in ConfigMeFirst.txt.

« The [ESFD], [IPA],[SNM], and [GWA] settings overwrite the respective
communication settings from project restore due to [RSD], Load Always
or Load on Memory Error.

Sample ConfigMeFirst.txt File

1=
File Edit Format View Help

# This is a comment because there is a "#" | —
# These settings take effect after power cycle

#

# [PM] Force Lo Program mods.

# [CF] Clear any faults if possible.

# [ESFD] Set embedded serial port back te factory defaults.

# [IPA=192.166.0.100] Ethernet IP address

# [SWNM=255.255.255.0] Ethernet subnet mask

# [GWA=192.168.0.1] Ethernet gateway address

[BED=MyProjl]
[RED=MyProjz]
[END]

First, back up current project in machine.

Then, put new project in machine.

This setting should always exist, even if there ars no
other configurations.

Heodk e H R o H R %

General Configuration Rules in ConfigMeFirst.txt

« Al settings must be in upper case and enclosed in brackets [ ].
« Each line must contain only one setting.

»  Settings must always appear first in a line.

«  Comments are started with the # symbol.

+ No action related to the setting is performed when the setting does not exist, or a #
symbol appears before the setting (example, #[PM]).

ConfigMeFirst.txt Errors

The SD status LED goes off when the microSD card is inserted during PROGRAM or RUN mode
(or on power-up) and the ConfigMeFirst.txt file is either unreadable or invalid. The
ConfigMeFirst.txt file is invalid when it has the following errors:

« Unrecognized setting (that is, the first three configuration rules have not been
followed).

« The setting parameters after the = symbol is invalid, does not exist, or out of range.
» The same setting exists twice or more.

«  One or more non-setting characters exist within the same bracket.

- Space in between setting characters (example, [P M]).
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- Space in between IP address, subnet mask, and gateway address (for example, xxx. x
XXXXX.XXX).

«  Only one of the network parameter settings ([IPA], [SNM], or [GWA]) is assigned.

« [END] setting does not exist (even if there are no other settings in the configuration
file).

The microSD card becomes unusable until the ConfigMeFirst.txt file becomes readable or the
errors are corrected.

Deliver Project Updates to Customers Through Email

A benefit of using the project backup and restore feature is to allow you to deliver project
updates to customers through email. You can do so by following the example that is shown
below.

Back up project to microSD card

The first step is to back up the project from the controller into the microSD card.

1. Inthe Connected Components Workbench software, verify that you have downloaded
the updated project to your controller.

Insert a microSD card into the microSD card slot.
Set the controller to program mode.

Under the Memory Card option in your controller settings, select Backup to Memory
Card.

IMPORTANT  The Backup to Memory Card button is enabled when the
controller is in program mode and a microSD card is in the
microSD card slot.

5. After the backup is completed, select OK.

The image files are stored in the default location on the microSD card <Micro800>\USERPRJ.
This location is where the controller loads from when the Load on power up setting is
configured to “Load Always” or “Load on Error”.

Alternatively, if you do not want to use Connected Components Workbench software to create
the project backup, you can also use the ConfigMeFirst.txt file.

Figure 57 - Example Configuration for Project Backup

ﬂ ConfigMeFirst.txt - Notepad l | B &]
| File Edit Format View Help |
[BKD=Micro870]

[enp]|

The ConfigMeFirst.txt file also allows you to restore from the backup if you want to configure
the Load on power up setting to “Disable”.

238 Rockwell Automation Publication 2080-UM002P-EN-E - December 2023



Chapter 12 Using microSD Cards

Send Image Files Through Email

The next step is to retrieve the image files from the microSD card and send them to your
customer through email.

1. Remove the microSD card from the controller and read the card using your computer.
2. Navigate to the location where the image files are stored (default is

<Micro800>\USERPRJ).
= | B |-
=
@ Qvl | » Computer » STRONTIUM (F) b Micro870 » USERPRJ »] 43| Search userPrs ]
File Edit View Tools Help
Organize v Share with = New folder - _|J e
=
I Desktop = Name Date modified Type Size =
l4 Downloads
IDS00101 01-Jan-2000 4:09 File 2KB
<» Recent Places
IDS00103 01-Jan-2000 4:09 File 31KB
7 OneDrive - Rockwell |
ISP00101 01-Jan-2000 4:09 File 1KB L
= F ISP00103 01-Jan-20004:09..  File 4KB
.| Libraries
ISP00132 01-Jan-20004:09 ..  File 13 KB
“ Documents
N R ISPffe0d 01-Jan-20004:09 ..  File 1KB
< Music E
- T M800ID 01-Jan-20004:09..  File 1KB
. Pictures R ~
) RADO 01-Jan-20004:09..  File 1KB
‘ Videos
RAO1 01-Jan-2000 4:09 File 0KB
RAQ2 01-Jan-2000 4:09 File 1KB
& Computer
| ~ RA03 01-Jan-2000 4:09 File 1KB
& OSDisk (C)
RAD4 01-Jan-2000 4:09 File 1KB
& DATAPARTL (D:)
RAQ5 01-Jan-20004:09..  File 1KB
» Images (E)
RA06 01-Jan-20004:09 ..  File 1KB
|| BB STRONTIUM (F)
RAQ7 01-Jan-20004:09..  File 1KB
| = SDE Inbound Data (\\ . ~
RADS 01-Jan-20004:09..  File 1KB
[l AP Marcom 2 2

3. Use a compression program to zip these image files and send them to your customer
through email.

The customer must extract these image files into the root directory of their microSD card and
verify that the location is identical to the original (default is <Micro800>\USERPRJ).

Restore Project from Backup

The last step is to restore the project to your controller from the microSD card. There are two
methods to restore the backup, depending on the configuration of the controller.

Existing Controller - Load Always / Load on Error

For this example, the Load on power up setting was configured to “Load Always”. This means
that the controller loads the project from the memory card whenever it is powered on.

1. Insert the microSD card into the microSD card slot.
2. Cycle power to the controller.
3. When the SD LED displays a steady green light, the project restore is complete.

This method is used for an existing controller that has been configured and you want to
update the program.

New Controller

If your controller is new, you can use the ConfigMeFirst.txt file to restore the project backup.

Figure 58 - Example Configuration for Project Restore

j ConfigMeFirst.txt - Notepad l =HACN X
[ File Edit Format View Help |
[IPA=192.168.1.10] o

[SNM=255.255.255.0]
[GWA=192.168.1.1]
[RSD=Micro820]
[EnD]|
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In the example shown above, the ConfigMeFirst.txt file configures the IP address, subnet mask,
and gateway of the controller, and restores the project from the location that is specified on
the microSD card.

The ConfigMeFirst.txt file must be placed in the same root directory as the backup folder in the
microSD card.

MName

Micro870
| ConfigMeFirst.bt

1. Insert the microSD card into the microSD card slot.
2. Cycle power to the controller.
3. When the SD LED displays a steady green light, the project restore is complete.

The data logging feature allows you to capture global and local variables with time stamp from
the Micro800 controller into the microSD card. You can retrieve the recorded datasets on the
microSD card by reading the contents of the microSD card through a card reader or by doing
an upload through the Connected Components Workbench software.

A maximum number of 10 datasets are supported for a Micro800 program. Each dataset can
contain up to 128 variables, with a maximum of four data string variables per dataset. String
variables can have a maximum of 252 characters. All datasets are written to the same file. For
more information on how data logs are stored on the microSD card, see the Data Log Directory
Structure on page 241.

You can retrieve data log files from the microSD card using a card reader or by uploading the
data logs through the Connected Components Workbench software.

IMPORTANT Uploading data log files in PROGRAM mode is recommended for
optimum performance and to prevent file access conflict. For example,
if the data log instruction is executing, Connected Components
Workbench software does not upload the last data log file.

See the sample quick start project to get you started on the Data Log feature, Use the Data Log
Feature on page 248.

IMPORTANT Data log execution time depends on the user application and its
complexity. Users are advised to data log no faster than every 2
seconds for typical applications. Housekeeping takes at least 5 ms per
program scan. See Pragram Execution in Micra800 Controllers on
page 125 for more information on program scan and execution rules
and sequence.

See also Data Log - Data Payload vs. Performance Time on page 244.

IMPORTANT In cases where there are simultaneous RCP and DLG function block
execution or uploads/downloads/searches, the activities are queued up
and handled one by one by the program scan. You can observe a
slowdown in performance in these cases.
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I

ConfigMeFirst.txt
MICRO850

MYPROIECT

_—

USERPRI
=> DATALOG
» [ 2018
v = 2019

I |

Data Log Directory Structure

=

These data log files
are for February 2,

=

01
02

1 Grp0l ——

—=> Grpo2

» [71 File0l.txt
» [ ™ FileD2.txt

» [ ™ File50.txt

e |
[ | 2052
RECIPE

SSSAFESS

1 @rpso

28

The DATALOG folder is created under the current project directory in the microSD card. In
this example, the current project directory is MYPROJECT. By default, the current project
directory name is taken from the downloaded project’s controller name or from the
ConfigMefFirst.txt. See ConfigMeFirst.txt Configuration Settings on page 236.

Subdirectories are also created following the controller RTC time stamp. This means that
if the RTC date at the time of function block execution is February 02, 2019, the subfolder
2019 is created under DATALOG. Under the 2019 folder, the subfolder 02 (which represents
the month of February) is created. Under 02, another subfolder 02 is created,
corresponding to the current date.

Under the current working folder, the subfolder Grp01is created. A maximum of 50 Grpxxx
folders can be generated on the microSD card per day.

Under the current Grpxxx working folder, the data log file FileO1.txt is created. Once this
file reaches mare than 4 KB, anather file, File02.txt, is automatically created to store
data. The file size is kept small to minimize data loss in case the card is removed or when
there is unexpected power off.

Each Grpxx folder can accommodate up to 50 files. This means that, for example, when
the Grp01 folder already stores 50 files, a new folder Grp02 is automatically created to
store the next data log files for that day. This automatic folder and file generation goes
on until the Grpxx folder reaches 50 for that day.

When a microSD card is inserted, the DLG function block looks for the last Grpxx folder
and filexx.txt file, and proceeds to do the data logging based on that information.

Table 101 summarizes data logging performance on Micro800 controllers.

Table 101 - Data Log Specifications

Attribute Value

Maximum datasets 10 All datasets are stored in the same file.

Maximum variables per dataset 128 Configured in Connected Components Workbench software.

Minimum size per file 4 KB -

Maximum files per Grpx folder 50 gzg?eté]?ndéheﬁtr?wgydﬁfu”' a new directory is automatically
: - . When the file reaches maximum size, a new file is

Maximum files (Filexx.txt) per day 50 automatically created in RUN mode.

Typical data per day 10 MB -

(1) Once the data log limits are reached (that is, 50 Grpxx folders per day, then an error (ErrorlD 3: DLG_ERR_DATAFILE_ACCESS)

is returned.
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Data Log Function (DLG) Block

The data logging function block lets a user program to write run-time global values into the
data logging file in microSD card.

DLG
Enable Status
TSEnable ErrorlD
Cfgld ——

DLG Input and Output Parameters

Parameter Parameter Type |Data Type Description

Data logging write function enable

On the rising edge (that is, the Enable value is triggered from
Enable INPUT BOOL low to high), the function block executes. The precondition
for execution is that the last operation has completed.

TSEnable INPUT BOOL Date and time stamp logging enable flag
Cfgld INPUT USINT Configured dataset (DSET) number (1...10)
Status OUTPUT USINT Data logging function block status
ErrorlD OUTPUT UDINT ErrorlD if DLG Write fails.

DLG Function Block Status

Status Code Description

0 Data logging IDLE status

1 Data logging BUSY status

2 Data logging COMPLETE SUCCEED status
3 Data logging COMPLETE ERROR status

DLG Function Block Errors

Status Code Name Description

0 DLG_ERR_NONE No error.

1 DLG_ERR_NO_SDCARD microSD card is missing.

2 DLG_ERR_RESERVED Reserved.

3 DLG_ERR_DATAFILE_ACCESS Error accessing data log file in microSD card.

4 DLG_ERR_CFG_ABSENT Data log configuration file is absent.

5 DLG_ERR_CFG_ID Configuration ID is missing in data log configuration file.
i OLG ERRRESOURCE BUSY | ey
7 DLG_ERR_CFG_FORMAT Data log configuration file format is wrong.

8 DLG_ERR_RTC Real-time clock is invalid.

9 DLG_ERR_UNKNOWN Unspecified error has occurred.

IMPORTANT  File access error is returned during DLG function block execution when
the card is full.
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Enable(1)

Status(0)

Figure 59 - Data Log Function Block Timing Diagram

Enable(1) Enable(1)
Disable(0) :D:isable((]) Disable(0)
o Error(3)
Succeed(2)
Busy() Busy(1)
) | el o)
IMPORTANT Data Log Function Block Execution

There are three possible states for the Data Log function block: Idle,
Busy, and Complete (which includes Complete with Succeed and
Complete with Error).

For one Data Log function block execution, the typical status starts from
Idle, then Busy and finishes with Complete. To trigger another function
block execution, the status must return to Idle first.

Idle status changes to Busy status only when Enable input signal is in
the rising edge. Complete status enters Idle status when Enable input
signal is Disable status only.

TSEnable and Cfgld input parameters are only sampled at the Enable
input parameter's rising edge when a new function block execution
starts. During function block execution, the input parameters of
TSEnable and Cfgld are locked and any changes are ignored.

When execution completes, the status changes from Busy to Complete.
At this stage, if the input Enable is False, status changes to Idle after
indicating Complete for exactly one scan time. Otherwise function block
status is kept as Complete until input Enable changes to False.

The data log file can only be created by the DLG instruction block. The
Connected Components Workbench software can only upload and delete
the data log file.

There are separators in between every data variable in the data file that
is defined during configuration in the Connected Components
Workbench software.

See Supported Data Types for Data Log and Recipe Function Blocks on
page 243.

Data variable values are sampled when the data logging function block
is in Busy state. However, the data logging file is only created when the
data logging function block is in the Complete state.

Table 102 - Supported Data Types for Data Log and Recipe Function Blocks

Data Type Description Example Format in Output Data Log File
sooLl) Logical Boolean with values | 0: FALSE
TRUE and FALSE 1: TRUE)
SINT Signed 8-bit integer value -128,127
INT Signed 16-bit integer value -32768, 32767
DINT Signed 32-bit integer value  |-2147483648, 2147483647
LINT Signed 64-bit integer value  |-9223372036854775808, 9223372036854775807
USINT(BYTE) Unsigned 8-bit integer value |0, 255
UINT(WORD) Unsigned 16-bit integer value |0, 65535
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Table 102 - Supported Data Types for Data Log and Recipe Function Blocks (Continued)

Data Type Description Example Format in Output Data Log File

UDINT(DWORD) |Unsigned 32-bit integer value |0, 4294967295

ULINT(LWORD) Unsigned 64-bit integer value |0, 18446744073709551615

REAL 32-hit floating point value -3.40282347E+38, +3.4028234TE+38
LREAL B4-bit floating point value -1.7976931348623157E+308, +1.7976931348623157E+308
2) character string PR "

STRING (1byte per character) Rotation Speed
. . 1234567

pare ilJnrgzlqenre\;iaﬁJZéblt (Date variables are stored as 32-bit words, a positive number
9 of seconds beginning at 1970-01-01 at midnight GMT.)
. . 1234567

TIMED ilJnrgzlqenre\;iaﬁJZéblt (Time variables are stored as 32-bit words, positive number of
9 milliseconds).

(1) BOOL, DATE, TIME data variables are presented in decimal digital format in the microSD Card. You can convert this format to
amore friendly format. For example, use the ANY_TO_STRING function block to convert BOOL data type (0, 1) to FALSE or TRUE.
You can similarly do the same for DATE and TIME data types.
DATE data type is presented in differential decimal digital value between system baseline time (1970/01/01,00:00:00) and
current date value. Unit is millisecond.
Time should be absolute time value. Unit is second.

(2) String data variables are enclosed in double quotation marks in the data log file.
The example below shows DSET1 using string variables and DSET2 using integers.

DSET1, “Temperature”, “Humidity”, “Pressure”
DSETZ, 30, 50, 125

Data Log Performance

Data Log - Data Payload vs. Performance Time

Parameter Number of Characters
28 502 518 1028 1493 3676
Average write time per data log
file including all overheads 541.75 ms 1043.75 ms 1086.67 ms 1632.36 ms 1972.9 ms 2696.22 ms
é;fnrgﬁee write time excluding first | g 1,9 g 963.86 ms 999,14 ms 147237 ms 1818.33 ms 2546.92 ms
Average write time excluding all | g 1q g 493,03 ms 502.78 ms 505.54 ms 519.91 ms TI5.68 ms
overheads
Time (msec)
2750 2692.22
2250 Average write time per
—+— datalog including all
overheads
1750 163236 Average write time
= excluding first sample
1472.367347
1250 Average write time
1086.67 excluding all overheads
1043.75
9991414141
963.858859
750
5"‘% 5027840909 715.68
500.40
47910 493.0344828 5055405405  519.9090909
250 T T T T T T T + Data Payload
0 500 1000 1500 2000 2500 3000 3500 4000
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Time (msec)

2900

Average write time per
—— datalog including all

overheads

1900
Average write time
excluding first sample

1400
Average write time
excluding all overheads

900 /

400 . T T T T 1 Data Payload

28-characters 502-characters 518-characters 1028-characters 1493-characters 3676-characters
Reclpe Micro800 controllers support the Recipe feature and allows you to store and load a list of data

to and/or from recipe data files using the RCP instruction. It also allows you to download,

upload, and delete Recipe data on the microSD card through the Connected Components
Workbench software.

A maximum number of 10 recipe sets are supported for a Micro800 program. Each recipe can
contain up to 128 variables, with a maximum of four data string variables per recipe. String
variables can have a maximum of 252 characters. Variations of the recipe are stored in
separate files with unique file names. For more information on how recipes are stored on the
microSD card, see the Recipe Directory Structure on page 246.

Table 103 - Recipe Specifications

Attribute Value
Maximum number of recipe sets 10 Recipe sets are stored in 10 directories
; T (Rep_Id01...Rcp_Id10) with a maximum number of 50
Maximum number of recipes in each set 50 recipe files in each directory.
Maximum number of variables per recipe 18 Configured in Connected Components Workbench
software.
Maximum bytes per recipe file 4 KB
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Recipe Directory Structure

_ Onfirst execution of RCP, it creates the RECIPE folder under the current project

v [ confighteFirtt directory on the microSD card.

wsocwd >~ ] MICROSS50
* [ MYPROJECT

* ] USERPRJ It also creates 10 subdirectories for each recipe set with a name following the CfglD
» (] DATALOG input value (1...10). If the CfglD value is 1, then the subfolder Rcp_Id01is created.
¥ = RECIPE

» ) Repidol
(= Rep_idoz

» (5] BlackForest_cakel.txt

v ) Blucberry, cokez ot — Recipe files are then created/written into the folder, with file names that correspond
v [E) Butter_caked bt to the input value of the RcpName parameter for the RCP function block, as
’ H e — configured in the Connected Components Workbench software. Each Recipe set can

contain up to 50 recipe files or variations. Filenames for recipe files should not

i exceed 30 characters.
» 2] Strawberry_cakeS0.bxk

» ] Rep_idio
o [ $SSAFESS

Recipe folder and files structure

Recipe Configuration and Retrieval

You can retrieve recipe files from the microSD card using a card reader or by uploading and
downloading the recipe sets through the Connected Components Workbench software.

Recipe Function (RCP) Block

The RCP function block allows a user program to read variable values from an existing recipe
data file that is in the recipe folder of the microSD card and update run-time global or local
variable values in the controller. The RCP function block also allows the user program to write
run-time global or local variable values from the smaller controller into the recipe data file in
the microSD card.

RCP
Enable Status
RWFlag ErrorlD
Cfgld
RcpName

Table 104 - RCP Input and Output Parameters

Parameter Parameter Type |Data Type Description

Recipe read/write function enable. If Rising Edge (Enable is

triggered from “low” to “high”), starts the recipe function
Enable INPUT BOOL block and the precondition is that the last operation is

completed.

TRUE: Recipe writes data variables to the recipe files into the
RWFlag INPUT BOOL microSD card.

FALSE: Recipe reads saved data variables from the microSD
card and update these variables accordingly.

Cfgld INPUT USINT Recipe set number (1...10)

RcpName INPUT STRING Recipe data filename (maximum 30 characters)
Status OUTPUT USINT Current state of Recipe function block

ErrorlD OUTPUT UDINT Detailed ErrorlD information if RCP read/write fails.
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Table 105 - RCP Function Block Status

Status Code Description

0 Recipe Idle status

1 Recipe Busy status

2 Recipe Complete Succeed status
3 Recipe Complete Error status

Table 106 - RCP Function Block Errors

ErrorlD  |Error Name Description

0 RCP_ERR_NONE No error

1 RCP_ERR_NO_SDCARD microSD card is absent.

2 RCP_ERR_DATAFILE_FULL Recipe files exceed the maximum number of files per recipe set folder.
3 RCP_ERR_DATAFILE_ACCESS Error to access recipe data file in microSD card

4 RCP_ERR_CFG_ABSENT Recipe configuration file is absent.

5 RCP_ERR_CFG_ID Configure ID is absent in the recipe configuration file.

6 RCP_ERR_RESOURCE_BUSY leT:cfi%Cnl%To?:?(eg;g?;tigerioume linked to this Recipe ID is used by another
i RCP_ERR_CFG_FORMAT Recipe configuration file format is invalid.

8 RCP_ERR_RESERVED Reserved

9 RCP_ERR_UNKNOWN Unspecified error has occurred.

10 RCP_ERR_DATAFILE_NAME Recipe data file name is invalid.

n RCP_ERR_DATAFOLDER_INVALID Recipe dataset folder is invalid.

12 RCP_ERR_DATAFILE_ABSENT Recipe data file is absent.

13 RCP_ERR_DATAFILE_FORMAT Recipe data file contents are wrong.

14 RCP_ERR_DATAFILE_SIZE Recipe data file size is too large (>4K).

IMPORTANT File access error is returned during RCP function block execution when

the card is full.

Figure 60 - Recipe Function Block Timing Diagram

Enable(1)

Disable(0)

Status(0)
Idle(0)

‘Enable(1)

Enable(1)

Disable(0)

Disable(0)

! Succeed(2)

'Error(s)

Busy(1)

Idle0) Idle(0)
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IMPORTANT

RCP Function Block Execution

« There are three possible states for the Recipe function block: Idle, Busy,

Complete (Complete with Succeed and Complete with Error).

- For one Recipe function block execution, the typical status starts from

Idle then Busy and finishes with Complete. To trigger another function
block execution, the status must return to Idle first.

« |dle status changes to Busy status only when Enable input signal is in the

rising edge. Complete status enters Idle status when Enable input signal
is on Disable status.

» RWFlag, Cfgld, and RcpName input parameters are only sampled at the

Enable input parameter's rising edge when a new function block
execution starts. During function block execution, the input parameters
of RWFlag, Cfgld, and RcpName are locked and any changes are ignored.

« When the function block execution finishes, the function block status

changes from Busy to Complete. At this stage, if input Enable is False, the
function block status changes to Idle after staying as Complete for
exactly one scan time. Otherwise, function block status remains
Complete until input Enable changes to False.

« Recipe function block file name supports a maximum of 30 bytes in

length, and only supports upper and lower case letters Aa...Zz, numbers
0...9 and underscore (_).

« The RcpName input parameter does not allow file extensions (for

example, .txt) to be added to its value. The recipe data file is written to
the microSD card with the .txt extension.

- There are separators in between every data variable in the recipe data

file that is defined during configuration in the Connected Components
Workbench software. Redundant tab, space, carriage return, and line
feed characters are strictly not allowed.

See Supported Data Types for Data Log and Recipe Function Blocks on

page 243.
« Double quotes are not allowed within a string in a recipe file.

Quick Start Projects for The following sample quick start projects provide step-by-step instructions on how to use the
H Data Log and Recipe function blocks in the Connected Components Workbench software to
Data Log and Reclpe generate and manage your recipe files and data logs.

Function Blocks

Use the Data Log Feature

Configure Data Lo

Create Data Log Ladder Program

Build a

nd Download

Execute DL

G Function Block

Upload Data Log File
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Configure Data Log

1. Inthe Connected Components Workbench software, go to the Properties pane to
configure your data log.

2. Select Data Log. Click Add Data Set to add a dataset. Each dataset will be stored in the
same file. You can add up to 10 datasets per configuration.

3. Click Add Variable to add variables to the dataset. You can add up to 128 variables to
each dataset.

For this quick start sample project, add the following variables that you have previously
created to Dataset 1.

Local Variables

Variable Name Data Type
data_bool BOOL
data_int8 INT
data_string STRING
- Controller + | Controller - Data Log
General
Memory -
Serial Port - - -
VSE Port Data Set List No.  Variable Name Variable Type
Ethernet DSETL @ 1 data_bool@Progl BOOL
Interrupts o data_int8@Progl INT
Modbus Mapping
Rl e Lok 2 data_string@Progl STRING
Embedded 'O
Data Log
Recipe
- Metien
< New Axis >
< New Axis > -
Create Data Log Ladder Program
P g ! Progl-VA Progl-POU* & X
Mame: Microg50*
Devices | Trends
0 a
=B MicroB50* EnDlg DLG_1
‘.l DLG
--ghl Programs 1 | 1 Enable ENO
P LI
E‘"" Progl [ data_time_enable | [ status

L. 22 Local Variables

=t TSEnable  Status +=

= Global Variables cfg_d ] [ error

ﬁ‘l User-Defined Function Blocks

-t CiglD ErrorlD 4=

21 User-Defined Functions

1. Launch the Connected Components Workbench software. Create a user program for
your Micro800 controller.

2. Right-click Programs. Select Add New LD: Ladder Diagram. Name the Program (for
example, Progl).
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3. From the Toolbox, double-click Direct Contact to add it to the rung.

Toolbox
k Painter
}0{ Fung
== Return
=5 Jump
T EBranch
-0 Direct Cail
4 Reverse Coil
B Set Cail
B Resst Cail
+FF  Pulse Rising Edge Coil
i Pulse Falling Edge Cail
4F Direct Contact
4+ Reverse Contact
Jrk__Puilse Bising Fdoe Conbact

4. From the Toolbox, double-click Block to add it to the rung.

5. On the Block Selector window that appears, type DLG to filter the DLG function block
from the list of available function blocks. Select OK.

r.‘) Instruction Block Selector (Progl) .‘. L —— . s Hh o — g
DLG (2080-LC50-24QVE) 2

|| Search DLG Show Paramehers'
e | - Category |- Comment I
|DLG ﬂ Data Log/Recipe Sample and save values to data log

l .
4 >

Instance : DLG_1 *  (New) |
[CTEN/ENO
e ol

6. Create the following local variables for your project.

Project Organizer b gl Progl-VAR + X [l Micro850
i . = ET =ET =ET - BT = ET - BT
A | Bt DLG - Read/Write
=677 MicroB50 B o BOOL - Read/Write
é....sﬂ Programs B USINT - Readfirite -
Progl . data_time_enahble BOOL - Read Mrite -
12 Local Variables . SRl UDINT T Read/frite -
Global Variabl . status USINT b ReadMivrite -~
obal Variables
S L e s B etebool BOOL - Readfirite -
ser-Defined Function Blocks

- | NT - Read/Wirite  ~

User-Defined Functions . r— STRING a0 Read/irit
ata_string - eadirite -
E‘a DataTypes .| . .
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Local Variables

Variable Name Data Type
EnDlg BOOL
cfg_id USINT
data_time_enable BOOL
error UDINT
status USINT
data_bool BOOL
data_int8 INT
data_string STRING

7. Assign the variables to the DLG input and output parameters as follows:

Progl-VAR Micro850 Progl-POU* + X

EnDlg BIG1
DLG
1 || Enable ENO

" data_time_enable | [ status

TSEnable  Status 4=
cfg_ud [ error

-+ CfglD ErrorlD 4=

For the CfglD input parameter, you can choose a predefined variable by choosing from the
Defined Words in the Connected Components Workbench software. To do so, click the CfglD
input box. From the Variable Selector window that appears, click the Defined Words tab and
choose from the list of defined words. For example, DSET1 that corresponds to DSET1in your
recipe configuration. See Figure 61.
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Figure 61- Choose a Predefined Variable

e Variable Selectar E@g

ﬂa_m_e T_ype_ QI:_:baI_Scop_e I__oc_gl Scop_g_
DSET1 STRING R NAA R NAA -

User Global Variables - Micro850 | Local Variables - N/A | System Variables - Micro850 | 140 - Micro850 | Defined Words

(1 vou [ comson] Comon |
. - v

T ET = =T
. IRG_UPM1 1048576
. IRG_ENS 4096 |
. IRA_STIO 32768
IRG_STIT 5536
. DSET2 2
. DSET3 3
. DSET4 4
. DSETS 5
. DSETE 3
. DSET? 7
. DSETS a
. DSETY 9
. DSET10 10
RLFT 1
RCP2 &
W aren = Controller ~ | Controller - Data Log
General
Memory e
Startup/Faults | Manage..
L Senial Port - - -
i USE Port Data Set List - No. Variable Name Variable Type
. Ethernet DSETL =) 1 data_bool@FPragl BOOL
- Interrupts 2 data_intB@Progl INT
- Medbus Mapping
_ Real Time Clock 3 data_string@Progl STRING
- Embedded 'O
- Data Log
i -Recipe
= Motion -
P« New Axis > =
Pl e Mew Axis » o
Build and Download

After configuring data log properties, build the program and download to the controller.

Execute DLG Function Block

Execute the DLG function block. Notice the Status output go from 0 (Idle) to
1(Enable), and 2 (Succeed).

Progl-POU + X IR Micro850

EnDlg DLG_1
| DLG
1 | Enable ENO
[ data_time_enable | [ status
True LISSEETSTISEE S 2
cfg_ud ] ( error
T dchiD ErroriD += o
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Upload Data Log File

You can retrieve data log files from the microSD card using a card reader or by uploading the
data logs through the Connected Components Workbench software.

1. Touse the Upload feature, go to the Properties section of your project in the Connected
Components Workbench software.

(=) Controller

2. Select Data Log. Click Manage and then choose Upload.

« | Controller - Data Log

£ Motion

General

Nemon Manage.. ~ |
Startup/Faults

Serial Port

USE Port Data Set List No.  Variable Name Variable Type
Ethemet DSETL @ 1 data bool@Progl BOOL
gt 2 | dataint3@Progl INT

Modbus Mapping 3 data sting@Progl STRING

Real Time Clock

Embedded /O

Data Log

Recipe

< New Axis >
< New Axis >

IMPORTANT The Manage button is not available in DEBUG mode. You must stop
DEBUG mode to use the Manage button to upload data log files.
Uploading data log files in PROGRAM mode is recommended for
performance and file locking reasons.

3. From the Upload window that appears, select the date of the data log files that you
would like to upload. You can upload data logs for the entire month by selecting the
Whole Month checkbox

S

Upload Data Log from Controller g

Select Date(s):

4 March, 2019 » Search Result:

Su Mo Tu We Th Fr Sa Upload Files

24 25 % 27 28 1 2

G SR T B, If file exists on destination: | Ovenwrite file v|
10 11 12 13 14 15 16
17 18 19 20 11 23 Destination: Ch\Users\slee\Documents\COW\Micro850
24 25 2% 27 X X N SDATALOG
31 1 2 3 4 5 6
Whole month

4, If the file exists in your destination folder, select whether you would like to Overwrite
file, Skip file, or Preserve both files.

b. Select Upload. The progress bar tells you whether the upload is successful or not.

IMPORTANT Do not take out the microSD card from the slot while data is being
written or retrieved from the card. Ongoing write and retrieval
operations are indicated by a flashing SD status LED.

IMPORTANT For better data log file management, you can use a third-party tool or
DOS CMD to merge all your data log files into one file and import as a CSV

file in Excel®.
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254

= Controller
General
Memory
Startup/Faults
Serial Port
USE Port
Ethernet
Interrupts
Modbus Mapping
Real Time Clock
Embedded 'O
Data Log
Recipe
= Motion
< Mew Axis >
.« Mew foris >

-

Use the Recipe Feature

Configure Recipe

Create Recipe Ladder Program

Build and Download

Execute RCP Function Block

Upload Recipe Files

Configure Recipe

1. Inthe Connected Components Workbench software, go to the Properties pane to

configure Recipe.

2. Select Recipe. Select Add Recipe to add a recipe. Each recipe is stored in separate files.
You can add up to 10 recipes per configuration.

3. Select Add Variable to add variables to the recipe. You can add up to 128 variables to

each recipe.

For this quick start sample project, add the following variables that you have previously

created to RCP 1:

Local Variables

Variable Name Data Type
data_bool BOOL
data_int8 INT

Controller - Recipe

Add Recipe ” Import H Export I

[ Add Variable H Delete Variable

Manage...

-

Recipe List

RCP2

No.
1
2

Variable Name
data_bool@Progl
data_int8@Progl

Wariable Type
BOOL
INT

4
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Create Recipe Ladder Program

write ] [ status

cfg_id ] [ error
=+ CfglD ErrorlD 4=
recipe_file ]
=t FileName
EnDlg RCP_2
| RCP
3 1 | Enable ENO
read ] [ status

=+ R\n/Flag Status 4=
cfg_id? ] [ error
=+ CfglD ErrorlD 4=
recipe_file? ]

=t FileName

1. Launch the Connected Components Workbench software. Create a user program for

your Micro800 controller.

2. Right-click Programs. Select Add New LD: Ladder Diagram. Name the Program (for

example, Prog2).

3. From the Toolbox, double-click Direct Contact to add it to the first rung.

Toolbox

k Painter
}0{ Fung
Return
Jurmp
Branch
Direct Coil
Reverse Coil
Set Coil
Reset Coil
Pulse Rising Edge Coil

¢edodoldvd

Pulse Falling Edge Cail

e
-

Direct Contact

£

Reverse Contact

Eulse Rising Fdoe Coobact

L
i
N

4. From the Toolbox, double-click Block to add it to the rung.
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5. On the Block Selector window that appears, type RCP to filter the Recipe function block
from the list of available function blocks. Select OK.

r.‘) Instruction Block Selector (Prog2) . . L — . . — ﬁ
RCP (2080-LC50-24QVE) A
Search RCP Show Parameters| I
Name Type Category Comment
| rep {F Data Log/Recipe  Recipe management
4 >
Instance : RCP_1 *  (New)
[CTEN/ENO
OK Cancel

From the Toolbox, double-click rung to add another rung.
Add a Direct Contact and RCP function block to this second rung by following steps 3...5.

8. Create the following local variables for your program, in addition to the ones that you
have already created for data log.

. recipe_file STRING - a0 "MyFirstRecipe™ ReadMirite -
recipe_file2 STRING e a0 “hySecondRecipe™ ReadMrite -

| USINT - 2 Read/Miite -
| T BOOL - FALSE Read/\rite ~
B i BOOL - TRUE Read/rite  ~
- Rera RCP - Read/\rite ~
- ree RCP - Read/rite  ~

Local Variables

Variable Name Data Type

recipe_file STRING

recipe_file2 STRING

cfg_id2 USINT

read BOOL

write BOOL
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9. Assign the variables to the RCP input and output parameters as follows:

For the CfglD input parameter, you can choose a predefined variable by choosing from the

Rung 2

Rung 3

3

EnDlig RCP_1
|1 RCP
1 | Enable ENO
write status
RwlFlag Status +=
cfg_d 1 [ errar
CfglD ErroriD 4=
recipe_file 1
FileName
EnDlg RCP_2
RCP
| | Enzble ENO
read status
RwFlag Status +=
cfg_id2 [ error
CiglD ErrorlD 4=
recipe_file2 ]
FileName

Defined Words in the Connected Components Workbench software. To do so, select the CfglD
input box. From the Variable Selector window that appears, select the Defined Words tab and

choose from the list of defined words. For example, RCP1 that corresponds to RCP1in your

recipe configuration. See Figure 62.

Figure 62 - Choose a Predefined Variable

i Al
# Varisble Selector 0 & & (=] B ]
Name Type Global Scope Local Scope
RCP1 STRING - MN/A M/A -

T vei ]
. = ET

=T ER=T

Local Variables - NAA | System Variables - Micro850 | 140 - Micro850 | Defined Words

- Contraller
- General
Memaory
Startup/Faults

“  Controller - Recipe

Manage.. ¥ ‘

Serial Port
- U3B Peit
- Ethemet
~Tnterpts

Recipe List

L o | | -

- Modbus Mapping
- Real Time Clock
Embedded 'O
Dsta Log
Recipe
- Motion
i< New dois »
i L New Aois > -

No.  Variable Name Variable Type
data_bool@Progl BOOL
2 data_intB@Progl INT |
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Build and Download

After configuring Recipe, build the program and download to the contraoller.

Execute RCP Function Block

Execute the RCP function block. Notice the Status output go from 0 (Idle) to
1(Enable), and 2 (Succeed).

EnDig "G
|l s B
| write ] [ status
True L RwFlag S ’
= J f error ]
1 gD ErrorlD 4= 0
recipe_fie ] | |
"MyFirstRe.. Ll FileName
EnDlg RCP_2
RCP
| Ensble ENO
read [ status
False 1 RuwFiag R ’
= J ( error
2 dcign ErrorlD 4= 0
recipe_file2 ] | |
"MySecond.. U FileName
Upload Recipe Files

You can retrieve recipe files from the microSD card using a card reader or by uploading the
recipe files through the Connected Components Workbench software.

1.

4.

To use the Upload feature, go to the Properties section of your project in the Connected
Components Workbench software.

Select Recipe. Select Manage and then select Upload.
Through Manage, you can also choose to Download and Delete recipe files.

From the Upload window that appears, select the batch of recipe files that you would
like to upload.

Upload Recipe from Controller ‘ M

Select Recipe(s):

1 213 4 5 6 | 7 8 9 |10

Search Result:

|| Upload Details

l If file exists on destination: | Overwrite file -

Destination: C:\Users\sleg\Documents\CCW\Micro850\RECIPE

If the file exists in your destination folder, select whether you would like to Overwrite
file, Skip file, or Preserve both Files.
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5. Select Upload. The progress bar tell you whether the upload is successful or not.

IMPORTANT Do not remove the microSD card from the slot while data is being written
or retrieved from the card. Ongoing write and retrieval operations are
indicated by a flashing SD status LED.

A recipe header file is saved with the uploaded recipes.

Documents library

Recipe
Mame “ Date modified Type Size
J Rep_id0t 06/11/2013 2:40PM  File folder

. recipe_header bxt i Texk Document

,'I recipe_header.txt - Notepad
File Edit Format Yiew Help

FCFLl,data_string@Progl,data_bool@Progl
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Notes:
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Modbus Mapping

Table 107 - Mapping Table

Modbus Mapping for Micro800 Controllers

Micro830, Micro850, and Micro870 controllers support Modbus RTU over a serial port through
the embedded, non-isolated serial port. The 2080-SERIALISOL isolated serial port plug-in
module also supports Modbus RTU. Both Modbus RTU master and slave are supported. Although
performance may be affected by the program scan time, the 48-point controllers can support
up to six serial ports (one embedded and five plug-ins), and so consequently, six separate
Modbus networks.

In addition, the Micro850 and Micro870 controller support Modbus TCP Client/Server through
the Ethernet port.

Endian Configuration

Modbus protocol is big-endian in that the most significant byte of a 16-bit word is transmitted
first. Micro800 controllers are also big-endian, so byte ordering does not have to be reversed.
For Micro800 data types larger than 16 bits (for example, DINT, LINT, REAL, LREAL), multiple
Modbus addresses may be required but the most significant byte is always the first.

Mapping Address Space and Supported Data Types

Since Micro800 controllers use symbolic variable names instead of physical memory
addresses, a mapping from symbolic variable name to physical Modbus addressing is
supported in Connected Components Workbench software. For example, InputSensorA is
mapped to Modbus address 100001.

By default Micro800 controllers follow the six-digit addressing specified in the latest Modbus
specification. For convenience, conceptually the Modbus address is mapped with the following
address ranges. The Connected Components Workbench mapping screen follows this
convention.

0 - Coils 1- Discrete Inputs 3 - Input Registers 4 - Holding Registers
. 000001...065536 100001...165536 300001...365536 400001...465536
Variable Data Type Modbus Address Modbus Address Modbus Address Modbus Address
Supported Used Supported Used Supported Used Supported Used
BOOL Y 1 Y 1
SINT Y 8 Y 8
BYTE Y 8 Y 8
USINT Y 8 Y 8
INT Y 16 Y 16 Y 1 Y 1
UINT Y 16 Y 16 Y 1 Y 1
WORD Y 16 Y 16 Y 1 Y 1
REAL Y 32 Y 32 Y 2 Y 2
DINT Y 32 Y 32 Y 2 Y 2
UDINT Y 32 Y 32 Y 2 Y 2
DWORD Y 32 Y 32 Y 2 Y 2
LWORD Y 64 Y 64 Y 4 Y 4
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Table 107 - Mapping Table (Continued)

0 - Coils 1- Discrete Inputs 3 - Input Registers 4 - Holding Registers
Variable Data Type 000001...065536 100001...165536 300001...365536 400001...465536
Modbus Address Modbus Address Modbus Address Modbus Address
Supported Used Supported Used Supported Used Supported Used
ULINT Y 64 Y 64 Y 4 Y 4
LINT Y 64 Y 64 Y 4 Y 4
LREAL Y 64 Y 64 Y 4 Y 4

NOTE: Strings are not supported.

To make it easier to map variables to five-digit Modbus addresses, the Connected Components
Workbench mapping tool checks the number of characters that are entered for the Modbus
Address. If only five-digits are entered, the address is treated as a five-digit Modbus address.
This means that the Coils are mapped from 00001...09999, Discrete Inputs are mapped from
10001...19999, Input Registers are mapped from 30001...39999, and Holding Registers are
mapping from 40001...49999.

Example 1, PanelView 800 HMI (Master) to Micro800 (Slave)

The embedded serial port is targeted for use with HMIs using Modbus RTU. The maximum
recommended cable distance is 3 meters (10 feet). Use the 2080-SERIALISOL serial port plug-in
module if longer distances or more noise immunity is needed.

The HMI is typically configured for Master and the Micro800 embedded serial port is configured
for Slave.

From the default Communications Settings for a PanelView 800 HMI (PV800), there are three
items that must be checked or modified to configure communications from PV800 to
Micro800.

1. Change the protocol from DF1to Modbus.

Frotocol
@ serial
O Ethernet

Driver USB / Ethernet

lse Ethernet Encapsulation: O

Modhbus hd

PanelView Component Settings

“wirite Optimization

Port | Baud Rate Data Bits
R5232 18200 g
Controller Settings
i Add Controller | ! [elete Selected Controllerz) |
Mame | |Ascending v
Controller Type Address Timing

Modbus

Name
PLC-1

(I
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2. Set the Address of Micro800 slave to match the serial port configuration for the
controller.

Settings

Zero based addressing:

Zero based addressing within registers:
Holding register hit mask writes:

Modbus function 06 for single register writes:
Modbus function 05 for single coil writes:
Default Modbus byte order:

Firstward low in 32 bit data types:

First Dwword low in 64 bit data types:

Modicon bit ardering ¢bit 0 is MSB):

OFFEEEEOEAE

3. Deactivate Tags on Error. This is to prevent the requirement of power cycling PVY800
when new Modbus Mappings are downloaded from the Connected Components
Workbench software to the Micro800 controller.

Modbus TCP Deactivate tags on illegal
Framing address exception

o | o |

Example 2, Micro800 (Master) to PowerFlex 4M Drive (Slave)

The following is the overview of the steps to be taken for configuring a PowerFlex 4M drive.
Parameter numbers that are listed in this section are for a PowerFlex 4M and are different if
you are using another PowerFlex 4-class drive.

Table 108 - Parameters in PowerFlex 4-class Drives

Paramater Name Parameter Number
4M 4 |40  |4oP  |400  |40ON |400P

Start Source P106 P36

Speed Reference P108 P38

Comm Data Rate €302 A103 C103

Comm Node Addr 303 A104 C104

Comm Loss Action C304 A105 C105

Comm Loss Time C305 A106 C106

Comm Format C306 A07 C102

«  Connect the 1203-USB to the PowerFlex drive and to the computer.

« Launch the Connected Components Workbench software, then connect to the drive and
set the parameters.

To configure the PowerFlex 4M drive, perform the following steps:

1. Double-click the PowerFlex 4M drive if it is not already open in the Connected
Components Workbench software.

Select Connect.

In the Connection Browser, expand the AB_DF1DH+™ Driver.
Select the AB DSI (PF4 Port) and select OK.
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4, Once the Drive has connected and been read in, select the Start up wizard and change
the following items. Select Finish to save the changes to the drive.

- Select the Comm Port as the Speed Reference. Set P108 [Speed Reference] to 5
(Comm Port).

- Set Start Source to Comm Port. Set P106 [ Start Source] to 5 (Comm Port).
- Defaults for the remaining Inputs
- Accept Defaults for the remainder and select Finish.

b. Select Parameters from the Connected Components Workbench window.

Project Organizer
Mame: FF4Start Up

Connected Components Workbench

Fhe FEdit Wew Buld Debug Tools Communications Window Help

ik = R . T WEeY =N

LIS

- 3 x PowerFlex 41M_1

B | powerFiex a_1

= o O O

Upload | Parameters JProperties \Wizards Faults Reset

esee

— | PowerFlex 4M g

STUDSNTIAS_DF1-1u

& W
anusl Heip

-~

M,

6. The Parameter window opens. Resize it to view the parameters. From this window, you
can view and set the data values of Parameters.

1 Cutput Freg
2 Commanded Freg
2 Cutput Current
4 Output Yoltage

5 OC Bus ¥oltage
13 Crive Status

N

Farameter | st - Powertex M|

Intarnzal valug Defaut

0.0 Hez ] 0.0 0.0

.00 A 1] .00 0.00

0.0 ¥ 1] 0.0 0.0

213 ¥ 318 a o
0DDO000II0000010 2 0000000000000, , . (0000000000000,

00D0000a00001, ..

7. From the Parameter window, change the Parameters in Table 109 to set the
communications for Modbus RTU so that the PowerFlex 4M Drive communicates with
the Micro830/850/870 controller via Modbus RTU communication.

Table 109 - Modbus RTU Parameters

Parameter Description Setting
€302 Comm. Data Rate (Baud Rate) 4 =19200 bps 4
C303 Communication Node Address (address range is 1...127) 2
C304 Comm. Loss Action (Action that is taken when loss communication) 0 = Fault with 0
coast stop
C305 Comm. Loss Time (Time remain in communication before taking action set in 5
C304) 5 sec (max 60)
C306 Comm. Format (Data/Parity/Stop) RTU:8 Data Bit, Parity None, 1 Stop bit 0

8. Disconnect the Communications and save your project.

L - RN =" ..'T'. (-
® ..'ihmrﬂexdl'-l_l:”
= PowarFlsx 4M
t H a # @ @ b @
yownlons Upload  Parameters Fropertiss  Wizords Foults  Reset Manual Help

i

“ases -

9. Turn off the power to the drive until the PowerFlex 4M display blanks out completely,
then restore power to the PowerFlex 4M.

264 Rockwell Automation Publication 2080-UM002P-EN-E - December 2023



Appendix A Modbus Mapping for Micro800 Controllers

The drive is now ready to be controlled by Modbus RTU communication commands
initiated from the Micro830/850/870 controller.

Modbus devices can be 0-based (registers are numbered starting at 0) or 1-based (registers
are numbered starting at 1). When PowerFlex 4-class drives are used with Micro800
controllers, the register addresses that are listed in the PowerFlex drive user manuals must be
offset by n+1.

For example, the Logic Command word is at address 8192, but your Micro800 program must
use 8193 (8192+1) to access it.

EXAMPLE: Modbus Address (n+1 value shown)

8193 Logic Command word (Stop, Start, Jog, and so on)

8194 Speed Reference word

xxx.x format for PowerFlex 4/4M/40 drives, where “123" =12.3 Hz

xxx.xx format for PowerFlex 40P/400/400N/400P drives, where “123" =1.23 Hz

8449 Logic Status word (Read, Active, Fault, and so on.)

8452 Speed Feedback word (uses same format as Speed Reference)
8450 Error Code word

(n+1) To access Parameter

If the respective PowerFlex drive supports Modbus Function Code 16 Preset (Write)
Multiple Registers, use one write message with a length of "2 to write the Logic
Command (8193) and Speed reference (8194) simultaneously.

Use one Function Code 03 Read Holding Registers with a length of “4” to read the
Logic status (8449), Error Code (8450), and Speed Feedback (8452) simultaneously.

See the respective PowerFlex 4-class drive user manual for additional information about
Modbus addressing.

Performance

The performance of MSG_MODBUS (Micro800 controller is configured as the master)is affected
by the Program Scan because messages are serviced when the message instruction is
executed in a program. For example, if the program scan is 100 ms and six serial ports are
used, then the theoretical maximum for serial ports is 60 messages/second total. This
theoretical maximum may not be possible since MSG_MODBUS is a master/slave request/
response protocol, so performance is affected by several variables such as message size,
communication rate, and slave response time.

The performance of Micro800 controllers when receiving Modbus request messages (Micro800

controller is configured as the slave) is also affected by the Program Scan. Each serial port is
serviced only once per program scan.
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Notes:
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Update Your Micro800
Controller Firmware

Quick Starts

This chapter covers some common tasks and quick start instructions that are aimed to make
you familiar with the Connected Components Workbench software.

The quick start shows you how to update the firmware for a Micro800 controller using
Connected Components Workbench software version 10 or later.

From Connected Components Workbench software release 10 onwards, there are two options
you can select when updating the firmware:

« Upgrade or Downgrade - This option retains the controller's existing configuration,
Ethernet settings, and password.

« Reset - This option clears the controller’s existing configuration, Ethernet settings, and
password.

The procedure to update the controller is similar for both options.

settings, and password is only available when updating from firmware
revision 10 to the same or later revision. If updating from firmware revision 10
to 9 or earlier, or updating to firmware revision 10 from an earlier revision, the
controller’s existing configuration, Ethernet settings, and password are
cleared.

2 ATTENTION: Retention of the controller's existing configuration, Ethernet

IMPORTANT If you have forgotten the password for the controller, use the Reset
option to clear the password.

On the Micro850 and Micro870 controllers, you can update your controllers through the
Ethernet port and USB.

IMPORTANT  To update your controller over USB successfully, connect only one
controller to your computer, and do not perform the update in a virtual
machine such as VMware.

IMPORTANT  Update over USB using FactoryTalk Linx software with a 32-bit
operating system is not supported. Use either a 64-bit operating system
or RSLinx Classic software.
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To begin, launch the Connected Components Workbench software:

1. Inthe menu, select Device > Update Firmware > Upgrade or Downgrade...
Alternatively, in the Project Organizer, right-click the controller and select Update
Firmware > Upgrade or Downgrade...

Device | Toels Communications Window  Help

W Configure F = ; ®, Disconnected ~ %y &, |
;& Build
Setup Connection Path
Connect... F7

Download...

Upload...

[

Update Firmware 4 Upgrade or Downgrade...

Run Mode Change 3 Reset...

2. If your project does not have a connection path to the controller, the Connection
Browser dialog appears. Select your controller, then select OK.

r ~
Connection Browser t@éj

Autobrowsze Fiefrezh

- Workstation, APSGSGP2QKBG2S

i == Link Gateways, Ethernet

== 2080-REMLCD_16, DFL

== AB_DF1-1, DF1

=% AB_ETHIP-1, Ethernet

+-E AB_VEBP-1, 1783-A17/A Virtual Chassis

)
-4 16, Micro850, 2080-LC50-48QBB

3. Inthe Upgrade or Downgrade Firmware dialog box, select the desired Target Revision to

update the controller.

-
Upgrade or Downgrade Firmware L] R ‘

2080-LC50-48QBB Serial Mumber: 60710:C00
Connection Path:  APSGSGP2QKBG2S!IAB_VBP-1\16 Change

.. . T Current Revision: 10.011
=15
W ks b Target Revision: 10011
10.011
9.011
Get the firmware files online [ Update H Cancel H Help

I

L

If the desired firmware revision is not shown in the drop-down list, you can download

that firmware revision by clicking the “Get the firmware files online” link.
You can also change the Connection Path by selecting the “Change” link.
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4, When you have confirmed the settings, select Update to begin updating the controller.
The update progress is shown in the dialog box.

A ¥ Kl K ‘

Upgrade or Downgrade Firmware

2080-LC50-48QBB Serial Mumber: 60710:C00
~ Connection Path:  APSGSGP2QKBG2S!AB_VBP-1\16 Change

Current Revision: 10,011

- e

i e P —" Target Revision: 10,011

Get the firmware files online

Update Firmware Progress

Transmitting update 2 of 4 block 856 of 1423

-

1. Failure to maintain power and communications to the device during update may render the device inoperable.

S 4

h. After the update is completed, the status is shown in the dialog box.
r B K] N )

Upgrade or Downgrade Firmware

2080-LC50-48QBB Serial Mumber: 60710:C00
~ Connection Path:  APSGSGP2QKBG2S!AB_VBP-1\16 Change

.. Current Revision: 10.011
i T Target Revision: 10,011 v|
Get the firmware files online [ Update H Cancel H Help

Update Firmware Progress

Update Succeeded

[ s -

IMPORTANT  After control flashing the controller, some microSD cards may not be
detected. Remove and insert the microSD card, or power cycle the
controller if this issue is encountered.

Firmware Update From MicroSD Card

With Connected Components Workbench software version 12 or later, and the microSD card
plug-in for Micro800 controllers, you can update your Micro830, Micro850, and Micro870
controller from the microSD card and with ControlFLASH. This is two-step process - first you
transfer the firmware to the microSD card using the SD Card Utility, then you edit the
ConfigMeFirst.txt file to initiate the update process. See the following instructions for
performing the update from the microSD card.

Step 1- Transfer the Firmware to the microSD Card

1. Launch the Connected Components Workbench software.
2. Click Tools > SD Card Utility.

Tools | Communications Window Help
:;'_ DeviceMet Node Commissioning...
€% 5D Card Utility

External Tools...

Import and Export Settings...
Options...
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The SD Card Utility window appears.

€% SD Card Utility

Firmware Selector

Catalog:

Revision:

Size:

3. Select the drive letter that points to the microSD card on your computer from the

dropdown list.
You can check the drive letter by looking in Windows® Explorer. For this example, the

microSD card uses the drive letter “G".

=8 ER =)
—
T4 18y Computer » - |+ Search Computer Pl
@) P 5
Organize « System properties Uninstall or change a program Map network drive > B~ 0 @
- -
[ Favorites — 4 Hard Disk Drives (1)
B Desktop Local Disk (C:)
& Downloads ’ = |

910 GE free of 209 GB

m

5l Recent Places |
4 Devices with Removable Storage (3)

. Libraries
% Documents E‘y Floppy Disk Drive (A)
1 &

J’ Music
[&] Pictures Removable Disk (G:)

= | ]
B videos S 145 G free of 143 GB

Py
9 DVD RW Drive (D)

4. Select the catalog number of your Micro800 controller.

Select 5D card: LELN x

Firmware Selector

Catalog:

[27] 2080-LC70-24AWE
~|[ET] 2080-Lc70-24088
Revision: | /77 2080-L.C70-24QWB

Size:

b. Select the firmware revision that you want to update your Micro800 controller with.

Select SD card: G, ot
Firmware Selector

Catalog: |[Z1] 2080-LC70-24088 -

Revision:

12,011

Size:
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The list of firmware revisions is installed together with the Connected Components
Workbench software. If you require a revision that is not listed, download the firmware
from the Product Compatibility and Download Center (PCDC) at rok.auto/pcdc and
install the included ControlFLASH kit.

IMPORTANT  You must sign in to the Rockwell Automation website before
downloading a firmware revision.

Close and relaunch the Connected Components Workbench software, then open the SD
Card Utility again. The revision should now appear in the list.

6. Click Transfer.
The file is copied to the microSD card.

Copying items 4 ( 19.4 KB ) to G\

1\ Firmware transfer completes successfully.

7. Close the SD Card Utility and proceed to the next step to edit the ConfigMeFirst.txt file.
Step 2 - Edit the ConfigMeFirst.txt File

To update the controller with the firmware that you have transferred to the microSD card, you
must edit the ConfigMeFirst.txt file with the settings listed below. These settings must be
added at the beginning of the file.

Table 110 - New ConfigMeFirst.txt Configuration Settings for Firmware Update

Setting |Takes Effect On... | Description
Firmware update settings

File path location of the firmware revision on the microSD
[FWFILE] Powerup card. The default location is in the following format:
firmware\<catalog number>\<filename of firmware>

Sets whether to upgrade or downgrade the controller
firmware from the current revision.
0 = Upgrade firmware; 1= Downgrade firmware

(FWDOWN] Powerup IMPORTANT: Firmware Upgrade occurs if the [FWFILE]

setting points to a newer revision of the firmware file,
compared to the firmware in the controller, irrespective of
the [FWDOWN] setting.

Example of ConfigMeFirst.txt File for Firmware Update

MJ ConfigMeFirst.txt - Notepad = | = S

File Edit Format View Help

[FWFILE firmware'\2080-LC70-240BBAN2080-LC70-240BBA_12_011. nvs]
[FWDOWN 0]
[END]

After you have edited the file, insert the microSD card into the controller. Cycle power to the
controller and the update process begins. The SD status LED does not blink when updating the
firmware from the microSD card is in progress.

When using the ControlFLASH software to downgrading the firmware of a Micro830 or
Micro850 series B controller to firmware revision 10.011, the program reports an error and fails
at the initial stage. However when upgrading a Micro800 controller using the microSD card
with a firmware revision that is not compatible with the series, the controller hard faults.
There is no error code reported after you have cycled power to the controller. The controller
retains the old firmware.
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Table 111 - Fault Status Indicator Description

State Indicates
Steady Red Fault
Flashing Green Run

For a list of firmware and series compatibility, see the release notes for firmware revision
11.011 or later, on the Product Compatibility and Download Center (PCDC) at rok.auto/pcdc.

Establish Communications This quick start shows you how to get RSLinx® RSWho to communicate with a Micro830,

Between RSLinx and a
Micro830/Micro850/
Micro870 Controller
Through USB

272

Micro850, or Micro870 controller through USB. Micro830, Micro850, and Micro870 controllers
use the AB_VBP-x driver.

RSLinx Classic software is installed as part of the Connected Components Workbench software
installation process. The minimum version of RSLinx Classic with full Micro800 controller
support is 2.57, build 15 (released March 2011).

1. Power up the Micro830/Micro850/Micro870 controller.

2. Plug the USB A/B cable directly between your PC and the Micro830/Micro850/Micro870
controller.

3. Windows should discover the new hardware. Select No, not this time and then select
Next.

Found New Hardware Wizard

Welcome to the Found New
Hardware Wizard

‘windows will search for curment and updated software by
looking on your computer, on the hardware installation CD, or on
the Wwindows Update ‘wieb site [with your permizsion).

Read our privacy policy

Canwindows connect to windows pdate to search for
software?

7 Yes, this time only
ez, now and every time | comnect & device
& Mo, not this time

Click Mext to continue.

< Back

Cancel |

4. Select Install the software automatically (Recommended), and then select Next.

Found New Hardware Wizard

%

Thiz wizard helps you install software for:

Rockwel Automation LISE CIP

\) If your hardware came with an installation CD
“ZE or floppy disk. insert it now.

‘wihat do you want the wizard to da?

% Ingtall the software automatically [Fecommended)]

7 Install from a list or specific location [&dvanced]

Click Mest bo continue.

< Back I Mext » I Cancel
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b. The Wizard searches for new hardware.

Please wait while the wizard searches. .

% Rockwell &utomation USE CIP

< Back | [lext > | Cancel

6. Select Finish when the wizard completes the installation.

Found New Hardware Wizard

Completing the Found Mew
Hardware Wizard

%

The wizard has finizhed instaling the software for.

@ Rockwel Automation LISE CIP

Click. Finish to close the wizard.

< Back I Firish I LCance|

7. Open RSLinx Classic and run RSWho by selecting the s icon.

If the proper EDS file is installed, the Micro830/Micro850/Micro870 controller should be
properly identified and show up under both the Virtual Backplane (VBP) driver and the
USB driver, which was automatically created.

R RSLinx Classic Gateway - [RSWho - 1] EEX
=% File Edit Wiew Communications Station DDE/OPC  Security ‘Window Help - 8 x

2| & &8 |liz] ¥
v Autabrowse | y 5

= AB_WEP-1, 1759-A17/4 virtual Chassis | | Address Device Type Online Mame | Skatus

Browsing - node O found

Q 00, Workstation, RSLinx Server Riii g
T 16, MicraB30, 2080-LC30-1600WE

Microg30 2080-LC30-160WE

For Help, press F1 MM 07/14f10 | 02:10 PM
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If instead the Micro830/Micro850/Micro870 shows up as a "1756 Module" under the
AB_VBP-1Virtual Chassis driver, then the proper EDS file for this major revision of

firmware has not yet been installed or the controller is running pre-release firmware
(Major Revision=0).

25 RSLinx Classic Gateway - [RSWho - 1]

CEBX
=% Fle Edit Wiew Communications Station DDE/OPC  Security ‘Window Help - | &8 x
2| & £\8| k] ¥
¥ Autobrowse Refresh ig.l

Browsing - node O found

= AB_WEP-1, 17§9-A17}A Virtual Chassis A | | Address Device Type Onling Narme ] Status
@ 00, Warkstation, RSLinx Server Qgg Warkstation RSLinx Server

RS | 1. 1755 modle, 2050-LC30 fl 16 1756 module  2080-LC30-16QWE

=-# USB

|

For Help, press F1

Mo [ [o7i4i1o [oziisem

Since the Micro830/Micro850/Micro870 controllers support embedded EDS files, right-
click this device, and select Upload EDS file from device.

Remaove

Driver Diagnostics
Configure Driver
Upload EDS File from device

Device Properties

8. On the EDS wizard that appears, select Next to continue.

Rockwell Automation’s EDS Wizard

welcome to Rockwell
Automation's EDS Wizard

The EDS Wizard allows you to:

- L.,ID.|OaC| EDS fiie[s.] s-to.red .in.a dE\.fic.e. .

To continue click Next

Cancel
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9. Follow the prompts to upload and install the EDS file.

Rockwell Automation’s EDS Wizard

Upload EDS File
Thiz will uplaad EDS file(z] from a dewvice.

File lozation:

|E:\WINDDWS\TEMP\HSI_EMBEDDED_EDS

This device's EDS file

Size: 2718 KB [2718 bytes]
Embedded filenarme: EDS.tat
File rervizion: 1.1
Related EDS files
< Back
Roclowell Automation's EDS Wizard DZ|

EDS File Installation Test Results

This test evaluates each EDS file for emors in the EDS file. This test does not
guarantes EDS file validity.

=[5 Installation Test Results
E C:AwIND OWSATEMPYRSI_EMBEDDED _EDSMNEDS eds

Wiew file...

< Back

Cancel

Rockwell Automation's EDS Wizard

Change Graphic Image
*Y'ou can change the graphic image that is associated with a device.

Praduct Types

Change icon... = @ Programmable Logic Contraller
N

< Back | Hest > | Cancel
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Rockwell Automation's EDS Wizard

Final Task Summary
Thisg iz a review of the tazk pou want to complete.

E “r'ou would like to regizter the following device.
Micro830

< Back Cancel

10. Select Finish to complete.

Rockwell Automation's EDS Wizard DZ'

YYou have succeszsfully completed the EDS ‘wWizard,

If the Micro830/Micro850/Micro870 still shows up as a 1756 Module, then you are
probably running pre-release firmware that is reporting itself as Major Revision 0,
which does not match the embedded EDS file. To confirm, right-click the device and
select Device Properties (firmware revision is Major.Minor).

AB_VBP-1\16

Device Mame: | 2080-LC30-240WE

Yendor: !.ﬁ.llen-BladIey Company
Froduct Tupe: !1 4

Product Code: ;1 30

Revision: iU.ZEI

Serial Murnber: IFFFFFFFF

Fauilts:

Help I
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Configure Controller
Password

Set, change, and clear the password on a target controller through the Connected Components
Workbench software.

IMPORTANT The following instructions are supported on Connected Components

Workbench software version 2 and Micro800 controllers with firmware
revision 2.

For more information about the controller password feature on
Micro800 controllers, see Controller Security on page 225.

Set Controller Password

IMPORTANT  After creating or changing the controller password, you must power

down the controller in order for the password to be saved.

In the following instructions, the Connected Components Workbench software is connected to
the Micro800 controller.

1.

On the Connected Components Workbench software, open the project for the target
controller.

2. Select Connect to connect to the target controller.

On the Device Details toolbar, the Secure tooltip message “Set, Change, or Clear
Micro800 Controller Password Protection” is displayed.

Microg50 - Micro850 Program Major Fault: Mot Faulked

Run Cortroller Mode:  Run
r 4 .
Upload Secure

Microf50 | @set, Change or Clear Micro800 Controller Password Prokection,

2080-LC50-240BB 1 o

©m
L]

=
i
~
5

o]

3. Click Secure. Select Set Password.

MiCr0850 o Micr0850 Prograrm Maijor Fault:  MNat Fa

Run Controller Mode:  Run

t "
Upload Secure

Set Password
=

Micro850

(NN NN RN

2080-LC50-240BH

RN

858689088668
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4, The Set Controller Password dialog appears. Provide password. Confirm the password
by providing it again in the Confirm field.

5et Controller Password

Password:
EXFEXPEXFEREEREERERAERS

Confirm:

EEREEAEIAET ERDEEN LR AR

| oK || Cancel |

@ Passwords must have at least eight characters to be valid.

5. Select OK.
Once a password is created, any new sessions that try to connect to the controller have
to supply the password to gain exclusive access to the target controller.

Change Password

With an authorized session, you can change the password on a target controller through the
Connected Components Workbench software. The target controller must be in Connected
status.

1. On the Device Details toolbar, select Secure. Select Change Password.

Micr0850 E Micr0850 Program Major Fault: Mok Faulted

Run Controller Mode:  Run

5 8

Up\aad Secure

Micro850 Change Password

2080-LC50-24QBH Clear Password

2. The Change Controller Password dialog appears. Enter 0ld Password, New Password
and confirm the new password.

Change Controller Password E|

Old Password:
ﬁ [Fheshbkrnh kR E R AR R
Eﬁ New Password:

New Password Confirm:

[Cox (G

3. Select OK.

The controller requires the new password to grant access to any new session.
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Clear Password

With an authorized session, you can clear the password on a target controller through the
Connected Components Workbench software.

1. On the Device Details toolbar, select Secure. Select Clear Password.

Micro850 - Micro850 Program Major Faulk: Mot Faulked

Run Controller Mode:  Run

t 8

Up\éad Secure

Hicro850 Change Password

Clear Password

o

2080-LC50-240B0

|

2. The Clear Password dialog appears. Enter your password.
3. Select OK to clear the password.

The controller requires no password on any new session.

Use the High-Speed Counter 1o use a HSC device, you first need to establish the HSC counting mode required by your

application. See HSC Mode (HSCAPP.HSCMode) on page 206 for available modes on Micro800

controllers.

The following sample project guides you through the creation of a project that uses HSC mode
6, a quadrature counter with phased inputs A and B. It shows you how to write a simple ladder
program with the HSC function block, create variables, and assign variables and values to your
function block. It also guides you through a step-by-step process on how test your program,
and enable a Programmable Light Switch (PLS).

This sample project uses a quadrature encoder. The quadrature encoder is used for
determining direction of rotation and position for rotating, such as a lathe. The Bidirectional
Counter counts the rotation of the Quadrature Encoder.

Figure 63 on page 280 shows a quadrature encoder that is connected to inputs 0 and 1. The
count direction is determined by the phase angle between A and B. If A leads B, the counter
increments. If B leads A, the counter decrements.
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Figure 63 - Quadrature Encoder on Inputs 0 and 1
A
— ® Input 0
{]
Quadrature Encoder e Input 1
B ‘
Forward Rotation 7”7”77””””Rieivieiris;[igltatign
N o L
[ [ [ [ [ [ [ [ [ [ [ [
[ | [ | [ | | [ | [ | [
S B i R i N R e e
T T T S [ (O N S (O N € N A A B
T e T e T A (T e A A Y e A
C“””tﬂlllIIIIIILIIIIIHIIIF
This quick start includes the following sections:
Create the HSC Project and Variables on page 280
» Assign Values to the HSC Variables on page 283
+ Assign Variables to the Function Block on page 285
+  Run the High-Speed Counter on page 286
+  Use the Programmable Limit Switch (PLS) Function on page 287
Create the HSC Project and Variables
1. Start the Connected Components Workbench software and open a new project. From
the Device Toolbox, go to Catalog > Controllers. Double-click your controller” or drag-
and-drop it onto the Project Organizer window.
Discover
| =/ Catalog
m 2080-LC10-120WE
m 2080-LC30-100VE
m 2080-LC30-100WE
m 2080-LC30-16AWE
m:l 2080-LC30-16QVE
m 2080-LC30-16QWE
m 2080-LC30-24066
m 2080-LC30-24QVE
m 2080-LC30-24QWE
m 2080-LC30-454WE
I]:]] 2080-LC30-45066
:DEu :
I]:]] 2080-LC30-48QWE
2. Under Project Organizer, right-click Programs. Select Add New LD: Ladder Diagram to
add a new ladder logic program.
(1) The HSC module is supported on all Micro830, Micro850, and Micro870 controllers, except on 2080-LCxx-xxAWB types.
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Project Organizer EWDED) &

Mame: Projectz0

B ke 1 Programs
* =2 unitedio

[ e Local Yariables

| E' et ST ¢ Skruckured Text
63 Mew LD : Ladder Diagram

D_ Mews FED : Function Block. Diagram

3. Right-click UntitledLD and select Open.

UntitledLD-POU

K

Project Organizer IZI

Mame: Projeckz0

m Micro&30
E| t} Programs
B <L) untitledLo
e Local Yariables
a Global Yariables

™2 DatsTupes

4, From the Toolbox, double-click Direct Contact to add it to the rung or drag-and-drop
Direct Contact onto the Rung.

~ UntitledLD-POU*

_I|_|

5. Double-click the Direct Contact that you have added to bring up the Variable Selector
dialog. Select the 1/0 - Micro830 tab. Assign the Direct Contact to input 5 by selecting
_l0_EM_DI_05. Select OK.

{8 Variable Selector

Marme Tupe Global Scope Local Scope
|_10_EM_DI_05 | [pooL v| |Microa3o v|  |UntitedD v|

| User Global ' ariables - MicraB30 || Local Variables - MAA || System Variables - Micro830 | 170 - MicroB30 | Defined words - Micr083ﬂ|

ETERETT

Commer|

- p#  BOOL - =< - & - ot
_I0_EM_DO_17  BOOL -
_I0_EM_DO_18  BOOL -
_I0_EM_DO_13  BOOL -
_I0_EM_DI_00 EBOOL =
_IO_EM_DI_0  EBOOL 7
_I0_EM_DI_0Z  BOOL -
_I0_EM_DI_03  BOOL -
_I0_EM_DI_04  BOOL -

y[E oevos Jsoor [ | |
|0 EM_DI_0§  BOOL -

_I0_EM_DI_0OF BOOL =
_I0_EM_DI_03 BOOL =
_I0_EM_DI_09 BOOL -
N Ekd Rl AN =TTl -
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6. To the right of the Direct Contact, add a function block by double-clicking the function
block from the Toolbox or dragging and dropping the function block onto the rung.

UntitledLD-POL*

_IO_EM_DO_06
| L
r b !

7. Double-click the function block to open up the Instruction Selector dialog. Choose HSC.
You can do a quick search for HSC function block by typing “HSC" on the name field.
Select OK.

&2 Instruction Block Selector: HSC |:||E||z|
Cartraller - 2080LC30450BEE

hoc -
HSC : igh/law pres
HSC_SET_STS Input/0utput {FF  Manually setfreset H:
& 3
Farameters
Data Type Direction 1 Dimensici
- ﬁ‘ * ‘#‘
Sts LINT = MarDutput -
Enable BOOL = Warlnput -
+ HzcéppData HSCAPP - Warlnput ¥
¥ ke HoraT Farl ek
Instance: |HSC_‘I v| Show Parameters
Inputs: [ ENZEND
Scope: UntitledLD
[ ak ] [ Cancel

Your ladder rung appears as shown:

_I0O_EM_DI_G&
] L
LI |
_ 1
L 1 csonns
T s
R K e

8. On the Project Organizer pane, double-click Local Variables to bring up the Variables
window. Add the following variables with the corresponding data types, as specified in
Table 112 on page 282.

Table 112 - Variable Data Types

Variable Name Data Type
MyCommand USINT
MyAppData HSCAPP
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Table 112 - Variable Data Types

Variable Name Data Type
MyInfo HSCSTS
MyPLS PLS
MyStatus UINT

After adding the variables, your Local Variables table should look like this:

UntitledLD-¥AR |~ |rtitled D-POL*

- gt -l

Iy Command LISTMT -

+! MyhppData HSCAPP -
+ Mylnfo H3C5TS -
=+ MyPLS PLS -
MyStakus LIINT -

Assign Values to the HSC Variables

Next, you must assign values to the variables you have created. Typically, a routine is used to
assign values to your variables. For illustration purposes, this quick start assigns values
through the Initial Value column of the Local Variables table.

In a real program, you should write a routine to assign values to your
O variable according to your application.

1. On the Initial Value field for the MyCommand variable, type 1.
See HSC Commands (HScCmd) on page 218 for more information on the description for
each value.

2. Assign values to the MyAppData variables. Expand the list of MyAppData subvariables
selecting the + sign. Set the values of the different subvariables as shown in the
following screenshot.

Data Type | Initial ¥alue

T gt T gt - o
- MyhppData H3CAPR  ~ ..
MyappData, PlsEnable BOOL FALSE
MyAppData, Hscll LIINT 1]
MyAppData, HscMode I
MyappData, Accumulakar  DINT
MyappData, HPSetting DINT 40
MyAppData, LPSetting DINT -40
MyAppData, OFSetting DINT 50
MyappData, UFSetking DINT =50
MyappData, QutputMask  UDINT 3
MyAppData, HPOukput LDINT 1
MyAppData, LPOUput LIDINT 2
My ormmand LISIMT - 1
+| MyInfo HSCSTS ~ .
+ MyPLS FLS =
MywSkatus LINT -

IMPORTANT MyAppData variable has subvariables that determine the settings of the
counter. It is crucial to know each one to determine how the counter will
performs. A quick summary is provided below but you can also see HSC
APP Data Structure on page 204 for detailed information.

MyAppData.PlsEnable allows you to either enable or disable the PLS settings. It should be set
to FALSE (disabled) if the MyAppData variable is to be used.

Rockwell Automation Publication 2080-UM002P-EN-E - December 2023 283



Appendix B

Quick Starts

284

MyAppData.HsclD allows you to specify which embedded inputs is used depending on the

mode and the type of application. See the table HSC Inputs and Wiring Mapping on page 203 to
know the different IDs that can be used, and the embedded inputs and its characteristics.

If 1D 0 is used, ID 1cannot be used on the same controller since the inputs are being used by
the Reset and Hold.

MyAppData.HscMode allows you to specify the type of operation in which the HSC uses to
count. See HSC Mode (HSCAPP.HSCMode) on page 206 for more information about HSC modes.

See Table 113 for the list available modes.

Table 113 - HSC Operating Modes

Number Type

0 Up Counter - The accumulator is immediately cleared (0) when it reaches the high preset. A low
preset cannot be defined in this mode.

1 Up Counter with external reset and hold - The accumulator is immediately cleared (0) when it
reaches the high preset. A low preset cannot be defined in this mode.

2 Counter with external direction

3 Counter with external direction, reset, and hold

4 Two input counter (up and down)

5 Two input counter (up and down) with external reset and hold

6 Quadrature counter (phased inputs A and B)

7 Quadrature counter (phased inputs A and B) with external reset and hold

8 Quadrature X4 counter (phased inputs A and B)

9 Quadrature X4 counter (phased inputs A and B) with external reset and hold

Modes 1, 3,5, 7. and 9 only work when an 1D of 0, 2, or 4 is set because these modes use reset
and hold. Modes 0, 2, 4, 6, and 8 work on any ID. Modes 6...9 only work when an encoder is
connected to the controller. Use the HSC ID chart as a reference to wire the encoder to the
controller.

MyAppData.HPSetting, MyAppData.LPSetting, MyAppData.OF Setting, and
MyAppData.UFSetting are all user-defined variables that represent the counting range of the
HSC. Figure 64 gives an example of a range of values that can be set for these variables.

Figure 64 - Range of Values

Variable
|HscAppData.0FSetting E Overflow —a & +2,147,483,647 maximum
|HscAppData.HPSetting H High Preset R
0—%—
|HscAppDataALPSettinq H Low Preset __ ¥
|HscAppData.UFSetting H Underflow v o | 9147483648

MyAppData.OutputMask along with MyAppData.HPOutput and MyAppData.LPOutput allows
you to specify which embedded outputs can be turned on when a High Preset or Low Preset is
reached. These variables use a combination of decimals and binary numbers to specify the
embedded outputs that are able to turn on/off.

In our example, we first set the Output Mask to a decimal value of 3 which, when converted to
binary, is equal to 00T1. This means that now outputs 00 and 01 can be turned On/0ff.
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We have set the HPQutput to a decimal value of 1, which, when converted to binary, is equal to
0001. This means that when a High Preset is reached, output 00 turns on and stays on until the
HSC is reset or the counter counts back down to a Low Preset. The LPOutput works the same
way as the HPOutput except an output turns on when a Low Preset is reached.

Assign Variables to the Function Block

1. Return to the ladder diagram and assign the variables you have configured to the
corresponding elements of the HSC function block. The HSC function block should
appear as shown:

I HSC 1 =
HSC
Enable ENO

My Status

wecs sl

HsclppDat

|

MyAppData

HscStsinfo

Z
I%I

MyPLS

PlsData

To assign a variable to a particular element in your function block, double-click the
empty variable block. On the Variable selector that appears, choose the variable that
you have created. For example, for the input element HSCAppData, select the variable
MyAppData.

2. Next, select the Micro830 controller under the Project Organizer pane to bring up the
Micro830 Controller Properties pane. Under Controller Properties, select Embedded 1/0.
Set the input filters to a correct value depending on the characteristics of your encoder.

= Controller
General
Mernory
Serial Port
USE Park
Date and Time
Inkerrupks
StartupfFaults
Modbus Mapping
Embedded Ijio
[=- Mation
< New Axis =
(= Plug-In Modules
< Emply =
< Emply =
< Emply =
< Emply =
< Emply =

Contraller - Embedded IO
Input Filkers Input Latch and EIT Edge
Inputs | Input Filter ) Input Enabled | Latch EII Edge i
4 Default b 4 “ 0 |Faling v ||Faling
z-3  Default R 1 il Faling | |Falling ~
4.5 |Default v z F Faling  » ||Falling L
-7  Default w ) a Falling “ | Falling b
5.9 |Defaul v 4 ] |Faling ~ | Faling
10-11 |Defaul v 5 [1 |Faling | Faling |
1715 |Defaul hd 3 [] |Faling | Faling -
14-15 |Defaul: b 7 [] |Faling + | Faling b
16-23 |Defaul 24| ] 1 |Faling + | Faling
74 - 77 |Defaul bl s 2 [1 |Faling | Faling B

3. Make sure that your encoder is connected to the Micro830 controller.

4. Power up the Micro830 controller and connect it to your PC. Build the program in the
Connected Components Workbench software and download it to the controller.
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Run the High-Speed Counter

1. To test the program, go into debug mode by doing any of the following:
- Select Debug menu, then choose Start Debugging,
- Select the green play button below the menu bar, or

- Press the F5 Windows key.
Wiew  Build Tools Communications ‘Window Help
1- | & Windows Y -ﬁkiéﬂm,i+¢1f,zsa
A ===z
%E steplnto Fil 1-POU
L] Step Over F10
a
Frograms

<[ untitledLp1

e Local Variables

Global Yariables
DataTypes

Funiction Blocks

MyPLS
W

Now that we are on debug mode we can see the values of the HSC output. The HSC
function block has two outputs, one is the STS (MyStatus) and the other is the HSCSTS
(MyInfo).

2. Double-click the Direct Contact labeled _I0_EM_DI_05 to bring up the Variable
Monitoring window.

3. Select the 1/0 - Micro830 tab. Select the _I0_EM_DI_05 row. Check the boxes Lock and
Logical Value so that this input is forced in the ON position.

[ variable Monitoring

Global Variables - MicroB30 | Local Variables - UnitiedLD1 | System Variables - MicioB30 1/0 - Micto830 | Defined words -

LogicalValue | PhysicalValue | Lock | DataType | Dimension | Alias

- ik - ik o - o oy
_I0_EM_DO_00 BOOL -
_|0O_EM_DO_01 BOOL =
_I0_EM_DO_02 BOOL -
_|0_EM_DO_03 BOOL -
_I0_EM_DO_04 BOOL -
_I0_EM_DO_05 BoOL -
_I0_EM_DO_06 BOOL -
_I0_EM_DO_07 BOOL -
_I0_EM_DO_08 BOOL -
_I0_EM_DO_09 BOOL -
_I0_EM_DI_00 BOOL -
_I0_EM_DI_0i BOOL -
_I0_EM_DI_02 BOOL -
_I0_EM_DI_03 BOOL -
_I0_EM_DI_04 BOOL -
Toevos | @ | W
_I0_EM_DI_08 BOOL -
_I0_EM_DI_07 BOOL -
_ID_EM_DI_08 BOOL -
_I0_EM_DI_03 BOOL -
_I0_EM_DI_10 BOOL -
_I0_EM_DI_11 BOOL -
_I0_EM_DI_12 BOOL -
_I0_EM_DI_13 BOOL =

4. Click the Local Variables tab to see any real time changes being made to the variables.
Expand the MyAppData and Mylnfo variable list by selecting the + sign.
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5. Turn On the encoder to see the counter count up/down. For example, if the encoder is
attached to a motor shaft then turn on the motor to trigger the HSC count. The counter
value is displayed on Mylnfo.Accumulator. MyStatus variable should display a Logical
Value of 1, which means that the HSC is running.

See HSC Function Block Status Codes on page 218 for the complete list of
@ status codes. For example, if the MyStatus value is 04, a configuration

error exists and the controller will fault. You must check your
parameters in this case.

[#8 variable Monitoring

Global Variables - Micro830  Local Variables - UntitledLD1 | System Variables - Micro830 | 1/0 - Micro83(

LogicalValue | PhysicalValue

Initial Value

- g%t - ot - ot - o
. + HSC_1
B MyCommand 1 N/ 1
8 - MydppData =
MyAppDats. FisEnable N/A FALSE
= My&ppData.HsclD 0 N/A& 0
MyAppData.HscMode 7 NZA 5
MypsppD ata.Accurnulator 40 N/A
MydppData HPSetting 40 N/ 40
My&ppData LPSetting -40 N/A -40
MyAppDats OFSetting 50 N/A 50
My&ppData.UFSetting -50 N/A -50
MyappData. Outputtask 3 MN/Z& 3
My&ppData HPOutput 1 N/& 1
MyéppData.LPOutput 2 N/, 2
[ - Myinfo
Mylnfo.CountEnable v N/A
Mylnfo.EmorDetected N/A
Mylnfo.CountUpFlag v N
Mylnfo.CountDwnFlag % NZ&
Mylnfo.Mode1Done N/
Mylnfo.OVF NZA
Mylnfo. UNF N/A
Mylnfo.CourtDit 7 N/A
Mylnfo.HPReached v M2
Mylnfo.LPReached N/&
Mylnfo.OFCauselnter N/
Mylnfo.UFCauselnter NZA
Mylnfo HPCauselnter NZA
Mylnfo.LPCauselnter N/A
Mylnfo.PlsPosition 0 M/
Mylnfo.EmorCode 0 N/
= Mylnfo.Accumulator 40 N/
I MylnfoHP 40 N/&
B [MylnfollP -40 NZ&
Mylnfo.HPOutput 1 N/A
= Mylnfo.LPOutput 2 NZA

[ S ——

For this example, once the Accumulator reaches a High Preset value of 40, output 0 turns on,
and the HPReached flag turns on. Once the Accumulator reaches a Low Preset value of -40,
output 1turns on and the LPReached flag turns on as well.

Use the Programmable Limit Switch (PLS) Function

The Programmable Limit Switch function allows you to configure the High-Speed Counter to
operate as a PLS (programmable limit switch) or rotary cam switch. The PLS is used when you
need multiple pairs of high and low presets (up to 255 pairs of high and low presets are
supported by the PLS).
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1. Starta new project following the same steps and values as the previous project. Set the
values for the following variables as follows:

- HSCAPP.PIsEnable variable should be set to TRUE.
- Setavalue only for UFSetting and OFSetting (OutputMask is optional depending if an
output is to be set or not). Your new values should follow the example in Figure 65:

Figure 65 - PLS Values

UntitledLD1-VAR

Attribute

B+ e HSC - Readwrite -
B mycommand USINT - 1 ReadiWrite
. = MyAppData HSCAFP - ReadiWrite

B "vAppData.PisEnsble BOOL TRUE ReadWrite -

B "yAppData.HsclD UINT 0 Readwrite -

B "yAppData Hschode UINT 7 Readwrite

B MyAppData.Accumulator DINT Readrite -

B "yAppDataHPSetting DINT Readrite -

B MvAppDataLPSetting DINT ReadWrite -

B tvappData.OFSetting DINT S0 ReadWrite -

B MyAppData.UFSetting DINT -50 Readwrite -

B MyAppData.OutputMask UDINT 255 ReadWrite -

B MyAppData HPOUtpUL UDINT Readwrite -

MyAppData.LPOutput UDINT Readirite -

+ MylInfo HSCSTS - ReadWrite -~

= - MyPLS PLS + [1.4] Readwirite -

B - myeLs) PLS Readrite -

B MyPLS(1] HscHe DINT 10 Readrite -

B MyPLs(i]Hsce DINT -10 ReadWrite -

B MyPLS[1]HscHPOUPUE | UDINT 1 ReadWrite -

B MPLS[1]HsclPOUPUE  UDINT 16 ReadWrite -

- - MyPLS[2] PLS ReadWrite -

. MyPLS[2].HscHP DINT 20 ReadWrite -

. MyPLS[2]. HscLP DINT 20 ReadWrite -
B yPLS[2]HscHPOUEPUE  (UDINT 2 Readiifrite

B MyPLS[2] HsclPOUPUE  UDINT 32 Readwrite -

B - reusaE) PLS Readirite -

| CGESRE DINT 30 Readirite -

| BLGEELEE DINT -30 Readwrite -

B MyPLS[3] HscHPOutPUE  UDINT 4 Readwrite -

B yPLS[3].HsclPOUPUE  UDINT 64 Readwrite -

[ BGES PLS ReadWrite -

| GEDE DINT 40 Readwrite -

. MyPLS[4].HscLP DINT -40 Readwrite -

. MyPLS[4].HscHPOUtPut  UDINT 8 ReadWrite -

B MyPLS[4]HsclPOUtPUE  UDINT 128 ReadWrite -

|. MyStatus UINT - ReadWrite ~

In this example, the PLS variable is given a dimension of [1..4]. This means that the HSC
can have four pairs of High and Low Presets.

Once again, your High Presets should be set lower than the OFSetting and the Low
Preset should be greater than the UFSetting. The HscHPOutPut and HscLPOutPut values
determine which outputs turn on when a High Preset or Low Preset is reached.

2. You can now build and download the program into the controller then debug and test it
following the instructions for the last project.

FOI'CiIlg 1/0s Inputs are logically forced. Status indicators do not show forced values, but the inputs in the
user program are forced.
Forcing is only possible with /0 and does not apply to user-defined variables and non-I1/0
variables, and special functions such as HSC and Motion that execute independently from the
User Program scan. For example, for motion, Drive Ready input cannot be forced.

Unlike inputs, outputs are physically forced. Status indicators do show forced values and the
user program does not use forced values.
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Figure 66 illustrates forcing behavior.
Figure 66 - Forcing 1/0 Behavior

i

User program

Physical

Logical
—3»| Force outputs

outputs

Physical Logical

inputs —3» Force —J»

inputs

()

Normal
variables

«  LED status indicators always match the physical value of /0
« Normal, non-physical internal variables cannot be forced
« Special functions such as HSC and Motion cannot be forced

movement, possibly injuring personnel or equipment. Use extreme

ATTENTION: Forcing variables can result in sudden machine
A caution when forcing variables.

Checking if Forces (locks) are Enabled

If the Connected Components Workbench software is available, check the Variable Monitor
while debugging online. Forcing is performed by first Locking an 1/0 variable and then setting
the Logical Value for Inputs and Physical Value for Outputs. Remember that you cannot force a
Physical Input and cannot force a Logical Output.

=13

Global Variables - Micro830 | Local Varisbles - UntitledLD | Systemn Variables - Microd30 | 1/0 - MicroB 30 IEefinEd sl

g Variable #Monitoring

_I0_EM_DO_00 v 7 BOOL -

_l0_EM_DO_01 BOOL -

_I0_EM_DO_02 BOOL -

_I0_EM_DO_03 BOOL -

_I0_EW_DO_D4 BOOL -~ =
_I0_EM_DO_05 BOOL -

_I0_EM_DI_00 A =& 2| @ [sooL

_I0_EM_DI_M BOOL -

_I0_EM_DI_D2 BOOL -

_I0_EM_DI_03 BOOL -

_I0_EM_DI_04 BOOL -

_I0_EM_DI_05 BOOL -

_I0_EM_DI_0B BOOL -

il |

Cancel

In many cases, the front of the controller is not visible to the operator and the Connected
Components Workbench software is not online with the controller. If you want the force status
to be visible to the operator, then the User Program must read the force status using the
SYS_INFO function block and then display the force status on something that the operator can
see, such as the human machine interface (HMI), or stack light. Figure 67 is an example
program in Structured Text.
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Use Run Mode Change

Figure 67 - Structured Text Example Program

{* Read Svystem Information including Force Enable bit *)
5Ys_INFO_1(TRUE) ;

{* Turn on Warning Light if Forces are Enabled #*)
If 8YS_INFO 1.5ts.ForcesInstall = TRUE THEM
_To BM DO 05 := TRUE;
ELSE
_To EM DO 05 :=
END_IF;

FALSE;

e s B e B

If the front of the controller is visible, and not blocked by the cabinet enclosure, Micro830,
Micro850, and Micro870 controllers have a Force LED indicator.

1/0 Forces After a Power Cycle

After you cycle power to a controller, all /0 forces are cleared from memory.

Run Mode Change allows you to make small changes to the logic of a running project and
immediately testing it out on the controller, without having to go into Program mode or
disconnecting from the controller.

IMPORTANT The following requirements must be met to use Run Mode Change:

« Micro820/Micro830/Micro850 controller firmware revision 8 or higher,
and

« Connected Components Workbench Developer Edition software, version 8
or higher.

The following sample project guides you through the creation of a simple application for a
Micro850 controller without any plug-in modules, and how to use the Run Mode Change
feature.

Create the Project

1. Create a project for a Micro830/Micro85/Micro8700 controller without any plug-ins.
Observe that the controller is disconnected.

Micro850
Micro850

[E=E[=R =)

X

] r 3
Download _Uplosd _ Disgnose _ Secure * s Monitor

B}
7 Microsso

B vseroene Funcionsics

CE DataTypes

290

& Controller
General

Memory
Startup.
Serial Port
USB Port
Ethernet
Interrupts

Modbus Mapping

T 2080-Les0-26AWE

BT 2080-Les0-24088
ET] 2080-LCs0-24QvB
FT] 2080-LCS0-24QWB.
BT 2080-Leso-48AWE
T 2080-Leso-4e8

=] 060-Lcs0-43Que|

VendorName:  Allen-Bradley

Catalog ID: 2080-1C50-48QVB.

Controller Project 8
Version:

2. Right-click Programs and select Add > New LD: Ladder Diagram.
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From the Toolbox, double-click Direct Coil to add it to the rung, or drag-and-drop Direct
Coil onto the rung.

Double-click the newly added Direct Coil to bring up the Variable Selector dialog and
select “_10_EM_D0_00".

Run_Mode_Change-POU* >

_I0_EM_DO_t0

)
o] A

5. Build the project.

Output

Show output from: ‘ Build

R RERENE e
-- Post-build project: CUNIROLLER --------------------
Post-build resource: Micro8se
error(s), 8 warning(s)

- Build End ------

Build: 1 succeeded, @ failed, @ up-to-date, @ skipped

W Error List B Output

Build succeeded

6. Download the project to the controller.
In the Connection Browser dialog, select the Micro850 controller.

Connection Browser = [

[ElAucbiowse | Rehesh |

=8 Workstation, WIN-HTKE9EMOPCY

&5 Linx Gateways, Ethernet

-5 AB_ETHIP-2, Ethemet

Y 2165 110, icros, 2030 150450

(i £ AB_VBP-1, 1789-A17/A Virtual Chassis
Micro850_R8_TST, Ethernet
PVBOO, Ethernet
- USB

<

] 3

@ MicroB50 "2080-LC50-48QVE" has no password.

7. Select Download current project to the controller.

a Download/Upload confirmation

i The current project content does not match the content
&%= in the connected controller.
“» Download current project to the controller I

“»  Upload the project in the contoller to overwrite current project content

Cancel

8. Select Download to confirm.

E Download Confirmation @

i Download overwrites the project in the controller with
&5 current project contents

Controller will be automatically switched to Program Mode to perform the
operation.

‘ < Download ‘

“» Download with Project Values
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9. When the project has been downloaded to the controller, a prompt asking to change the
controller to Remote Run mode appears. Select Yes.

Download Confirmation 23

Download is complete. Change the controller to Remote Run to execute
Fi l % controller project?

10. Observe that the controller is now in Debug mode.

Run_Mode Change-POU X

10_EM_DO_00

1 =%
b

IMPORTANT From Connected Components Workbench software version 8
onwards, selecting “Yes” to change the controller to Remote Run
mode after a downloading a project automatically switches it to
Debug mode.

Edit the Project Using Run Mode Change

Run Mode Change Toolbar

: [ Run Mode Change [ [ (g =

Run Mode Change Test Logic Changes Accept Changes Undo Changes

1. Click the Run Mode Change [# icon.
Observe that the controller goes into Edit mode and is still connected.

"X Projecti9 - Connected Components Workbench Developer Edition

" R Run.Mode_Change

E% DataTypes

W Eror st B Output

B v et Funcion s

I0_EW_DO_00

L'} Oo—i

) Catalog

| Controllers
| Drives
] sy

{2 MotorCont

| ] Graphic Temminals

4 Pulse Falling Edge Contact
4 General

Ready

If you add a new variable during RMC, external data access and changing the access
type (default is Read/Write) of this new variable is not available until you have chosen to
Accept or Undo the Test Logic changes.
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2. From the Toolbox, double-click Instruction Block to add it to the rung, or drag and drop
Instruction Block onto the rung.
3. Double-click the newly added Instruction Block and select “Timer On/0ff “(TONOFF).

a Instruction Block Selector (Run_Mode_Change} @
TONOFF (2080-LC50-48QVE) R
Search Ton Show Parameters
Name Type Category
TON gl Time On-delay timing
| TonoFE Jora] Time Delay an output-on(true), then delay an output-offifalse).
4 il 3
Instance : TONOFF_1 v (New)
[C1EN/ENO
OK Cancel

Configure the Instruction Block to trigger every one second.

Run_Mode_Change-POU™

Run_Meode_Change-VAR < JUIT4GEEN]

String Size

Project Value | Initial Value

- - T ot - Tt - ot
+ TOMOFF_1 TONOFF hs
On_Time TIME = T2l
Off_Time TIME = T#ls
L 1 g

4, From the Toolbox, double-click Reverse Contact to add it to the rung, or drag-and-drop
Reverse Contact onto the run. Place it to the left of the recently added Instruction Block.

Run_Mode_Change-VAR Micro850 Run_Mode_Change-POU* X
TONOFF_1Q TONOFF 1 I0_EM_DO_0
TOMOFF
] /L T
1 1/} I o et
On_Time [ ]
il =
Off_Time
-t PTOF

b. Select the Test Logic Changes [# icon to build the project and download it to the
controller.

Output

Show output from: |Eu\\d '|| 3 | il ,Ll =4 ‘ =
-------------------- Post-build project: CONTROLLER --------------------
-------------------- Post-build resource: Micro85@ Configuration: Micro85@ --------------
Micro858: 8 error{s), 8 warning(s)

------ Build End ------

e Build: 1 succeeded, ® failed, @ up-to-date, ® skipped ==========

ﬂ_- Error List B Output

IMPORTANT When a Test Logic is performed, or undoing changes after the
Test Logic is completed, active communication instructions are
aborted while the changes are downloaded to the controller.
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6. The controller automatically goes into Debug mode and displays the updated project.

Run_Mode Change-POU X

TONOFF_1Q TONOFF_1 _10_EM_DO_00
: /1 " TONOFF a O
[ On_Time [ ]
T#1s gy = 18 T#256ms
Off_Time
T#ls  LLproF

7. You can now choose to either Undo or Accept the changes to the project.

To Undo the Changes

1. Select the Undo Changes '3 icon.
2. The changes are discarded and the original project is restored to the controller.

Output
Show output from: |General '|| 7 | ol —lrl = ‘ =

...................

Performing run mode change...
Reverting to last stored controller state...
Performing run mode change...

W Error ListlE Dutput|
Ready

IMPORTANT When a Test Logic is performed, or undoing changes after the
Test Logic is completed, active communication instructions are
aborted while the changes are downloaded to the controller.

Observe that the original project is shown and the controller is in Debug mode.

Run_Mode_Change-POU X
JO_EMDO ™ |

1 £
S

To Accept the Changes

1. Select the Accept Changes [+ icon.

2. Observe that only the Run Mode Change icon is now enabled and the controller remains
in Debug mode.

2 [ D R -
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Information About Using
Interrupts

User Interrupts

Interrupts allow you to interrupt your program based on defined events. This chapter contains
information about using interrupts, the interrupt instructions, and interrupt configuration.

For more information on HSC Interrupt, see Use the High-speed Counter and Programmable
Limit Switch on page 201.

The purpose of this section is to explain some fundamental properties of the User Interrupts,
including:

» Whatis aninterrupt?

«  When can the controller operation be interrupted?
«  Priority of User Interrupts

« Interrupt Configuration

User Fault Routine

What is an Interrupt?

An interrupt is an event that causes the controller to suspend the Program Organization Unit
(POU)it is performing, perform another POU, and then return to the suspended POU at the point
where it suspended. The Micro830, Micro850, and Micro870 controllers support the following
User Interrupts:

+  User Fault Routine

«  Event Interrupts (8)

« High-Speed Counter Interrupts (6)
« Selectable Timed Interrupts (4)

«  Plug-in Module Interrupts (5)

An interrupt must be configured and enabled to execute. When any one of the interrupts is
configured (and enabled) and later occurs, the user program:

1. Suspends its execution of the current POU,
2. Performs a predefined POU based on which interrupt occurred, and
3. Returns to the suspended operation.

Interrupt Operation Example POU 2
POU 2 is the main control program.
POU10 is the interrupt routine. rung 0 POU10
« An|nterrupt Event occurs at rung 123.
POU 10 is executed.

+ POU 2 execution resumes immediately after POU rung 123 /

10 is scanned. W

rung 275
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Specifically, if the controller program is executing normally and an interrupt event occurs:
1. The controller stops its normal execution.
2. Determines which interrupt occurred.
3. Goes immediately to the beginning of the POU specified for that User Interrupt.
4

Begins executing the User Interrupt POU (or set of POU/function blocks if the specified
POU calls a subsequent function block).

5. Completes the POU.
6. Resumes normal execution from the point where the controller program was
interrupted.

When Can the Controller Operation be Interrupted?

The Micro830 controllers allow interrupts to be serviced at any point of a program scan. Use
UID/ UIE instructions to protect the program block that should not be interrupted.

Priority of User Interrupts

When multiple interrupts occur, the interrupts are serviced based on their individual priority.

When an interrupt occurs and another interrupt has already occurred but has not been
serviced, the new interrupt is scheduled for execution based on its priority relative to the
other pending interrupts. At the next point in time when an interrupt can be serviced, all
interrupts are executed in the sequence of highest priority to lowest priority.

If an interrupt occurs while a lower priority interrupt is being serviced (executed), the currently
executing interrupt routine is suspended, and the higher priority interrupt is serviced. Then
the lower priority interrupt is allowed to complete before returning to normal processing.

If an interrupt occurs while a higher priority interrupt is being serviced (executed), and the
pending bit has been set for the lower priority interrupt, the currently executing interrupt
routine continues to completion. Then the lower priority interrupt runs before returning to
normal processing.

Table 114 - Priorities From Highest to Lowest

User Fault Routine Highest Priority
Event Interrupt0
Event Interruptl A

Event Interrupt2

Event Interrupt3

High-Speed Counter Interrupt0
High-Speed Counter Interruptl
High-Speed Counter Interrupt2
High-Speed Counter Interrupt3
High-Speed Counter Interrupts
High-Speed Counter Interruptb
Event Interrupt4

Event Interruptb

Event Interrupt6

Event Interrupt7

Selectable Timed Interrupt0
Selectable Timed Interruptl
Selectable Timed Interrupt2
Selectable Timed Interrupt3 v

Plug-In Module Interrupt0, 1,2, 3, 4 Lowest Priority
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User Interrupt Configuration

User interrupts can be configured and set as AutoStart from the Interrupts window.

Properties
-~ General #

Mernory To add an interrupt, right-click an empty row and then click Add. To delste an interrupt, right-click an existing
=+ Communication Parts raw and then click Delete.
azgagoprotrt D Drescription Frogram Configure
Date and Time
errupks
\ Startup/Faults
- Maodbus Mapping
- Embedded /O
=0 Flug-In Modules
Lo Empty =
Loz Empty =

User Fault Routine

The user fault routine gives you the option of doing the cleanup before a controller shutdown,
when a specific user fault occurs. The fault routine is executed when any user fault occurs.
The fault routine is not executed for non-user faults.

The controller goes to Fault mode after a User Fault Routine is executed, and the User Program
execution stops.

Creating a User Fault Subroutine

To use the user fault subroutine:
1. Create a POU.

2. In the User Interrupt Configuration window, configure this POU as a User Fault routine.

. leeeeR Froperties

Interupt Type | User Fault Routine |

Prop|

UFR D |UFR |

ey Io i | -click a existing
|- Cammunication Parts o UFR Description | UFR |

- Serial Port

i Frogram ot i
L i3 Configure
-~Date and Time bt UntitledL D

nterrupks
Startup/Faults
Modbus Mapping
- Embedded I}O
=0 Flug-In Modules
= Empty =
- Empty =

[ (1] ][ Cancel ][ Apply ][ Help ]
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User Interrupt Instructions

Table 115 - List of User Interrupt Instructions

Instruction Used To: Page
Use the Selectable Timed Interrupt Start (STIS) instruction to the

STIS - Selectable Timed Start |start the STI timer from the control program, rather than starting 298
automatically.

UID - User Interrupt Disable | Use the User Interrupt Disable (UID) and the User Interrupt Enable 299
(VIE) instructions to create zones in which user interrupts cannot [

UIE - User Interrupt Enable | g¢cyr. 300

_ Use the UIF instruction to remove the selected pending interrupts
UIF - User Interrupt Flush from the system. 301
UIC - User Interrupt Clear IUnStZrtrhulithfunCtmn to clear the Interrupt Lost bit for the selected User 302

STIS - Selectable Timed Start

STIS
Enable—— —— STIS(name or Pin ID)
IRQType— or ENO(Pin ID)
SetPoint——

STIO is used in this document to define how STIS works.
Table 116 - STIS Parameters

Data

Parameter Parameter Type Type

Parameter Description

Enable Function
Enable Input BOOL When Enable = TRUE, the function is performed.
When Enable = FALSE, the function is not performed.

Use the STI defined DWORD
IROType Input UDINT 1 \Ro_sTi0, IRQ_STI, IRO_STI2, IROSTI3

The user timer interrupt interval time value in milliseconds.
SetPoint Input UINT When SetPoint = 0, STl is disabled.

When SetPoint = 1...65535, STl is enabled.
STIS or ENO Output BOOL Rung Status (same as Enable)

The STIS instruction can be used to start and stop the STI function or to change the time
interval between STl user interrupts. The STl instruction has two operands:

» IRQType — This is the STI ID that you want to drive.

«  SetPoint — This is the amount of time (in milliseconds) which must expire before
executing the selectable timed user interrupt. A value of zero disables the STl function.
The time range is from 0...65,535 milliseconds.

The STIS instruction applies the specified setpoint to the STI function as follows (STI0 is used
here as an example):

« If azero setpoint is specified, the STl is disabled and STI0.Enable is cleared (0).

« If the STl is disabled (not timing) and a value greater than 0 is entered into the setpoint,
the STl starts timing to the new setpoint and STI0.Enable is set (1).

« If the STlis timing and the setpoint is changed, the new setting takes effect
immediately, restarting from zero. The STl continues to time until it reaches the new
setpoint.
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UID - User Interrupt Disable

uiD

Enable—— — UID (name or Pin ID)
IRQType— or ENO(Pin ID)

The UID instruction is used to disable selected user interrupts. Table 117 shows the types of
interrupts with their corresponding disable bits:

Table 117 - Types of Interrupts Disabled by the UID Instruction

Interrupt Type Element Decimal Value Corresponding Bit
Plug-In Module UPM4 8388608 bit 23
Plug-In Module UPM3 4194304 bit 22
Plug-In Module UPM2 2097152 bit 21
Plug-In Module UPMI 1048576 bit 20
Plug-In Module UPMO 524288 bit 19
STI - Selectable Timed Interrupt STI3 262144 bit 18
STI - Selectable Timed Interrupt STI2 131072 bit 17
STI - Selectable Timed Interrupt ST 65536 bit 16
STI - Selectable Timed Interrupt STI0 32768 bit 15
Ell - Event Input Interrupt Event 7 16384 bit 14
Ell - Event Input Interrupt Event 6 8192 bit 13
Ell - Event Input Interrupt Event5 4096 bit 12
Ell - Event Input Interrupt Event 4 2048 bit 11
HSC - High-Speed Counter HSC5 1024 bit 10
HSC - High-Speed Counter HSC4 512 bit 9
HSC - High-Speed Counter HSC3 256 bit 8
HSC - High-Speed Counter HSC2 128 bit 7
HSC - High-Speed Counter HSC1 64 bit 6
HSC - High-Speed Counter HSCO 32 bit b
Ell - Event Input Interrupt Event 3 16 bit 4
Ell - Event Input Interrupt Event 2 8 bit 3
Ell - Event Input Interrupt Event1 4 bit 2
Ell - Event Input Interrupt Event 0 2 bit 1
UFR - User Fault Routine Interrupt UFR 1 bit 0 (reserved)

To disable interrupts:
1. Select the interrupts that you want to disable.
2. Find the Decimal Value for the interrupts that you selected.
3. Add the Decimal Values if you selected multiple types of interrupt.
4. Enter the sum into the UID instruction.

For example, to disable Ell Event 1and Ell Event 3:

Ell Event1=4, Ell Event 3=16
4 +16 =20 (enter this value)
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UIE - User Interrupt Enable

UIE

Enable—
IRQType—

or ENO(Pin ID)

—— UIE (name or Pin ID)

Use the UIE instruction to enable selected user interrupts. Table 118 shows the types of

interrupts with their corresponding enable bits:

Table 118 - Types of Interrupts Enabled by the UIE Instruction

Interrupt Type Element Decimal Value Corresponding Bit
Plug-In Module UPM4 8388608 bit 23
Plug-In Module UPM3 4194304 bit 22
Plug-In Module UPM2 2097152 bit 21
Plug-In Module UPMI 1048576 bit 20
Plug-In Module UPMO 524288 bit 19
STI - Selectable Timed Interrupt STI3 262144 bit 18
STI - Selectable Timed Interrupt STI2 131072 bit 17
STI - Selectable Timed Interrupt ST 65536 bit 16
STI - Selectable Timed Interrupt STI0 32768 bit 15
Ell - Event Input Interrupt Event7 16384 bit 14
Ell - Event Input Interrupt Event 6 8192 bit 13
Ell - Event Input Interrupt Event 5 4096 bit 12
Ell - Event Input Interrupt Event 4 2048 bit 11
HSC - High-Speed Counter HSC5 1024 bit 10
HSC - High-Speed Counter HSC4 512 bit 9
HSC - High-Speed Counter HSC3 256 bit 8
HSC - High-Speed Counter HSC2 128 bit 7
HSC - High-Speed Counter HSC 64 bit 6
HSC - High-Speed Counter HSCO 32 bit 5
Ell - Event Input Interrupt Event 3 16 bit 4
Ell - Event Input Interrupt Event 2 8 bit 3
Ell - Event Input Interrupt Event 1 4 bit 2
Ell - Event Input Interrupt Event 0 2 bit 1
1 bit 0 (reserved)

To enable interrupts:

1. Select the interrupts that you want to enable.

2. Find the Decimal Value for the interrupt that you selected.
3. Add the Decimal Values if you selected multiple types of interrupt.

4. Enter the sum into the UIE instruction.

For example, to enable Ell Event Tand Ell Event 3:

Ell Event1=4, Ell Event 3=16
4 +16 =20 (enter this value)
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UIF - User Interrupt Flush

UIF

Enable—
IRQType—

— UIF (name or Pin ID)
or ENO(Pin ID)

Use the UIF instruction to flush (remove pending interrupts from the system) selected user
interrupts. Table 119 shows the types of interrupts with their corresponding flush bits:

Table 119 - Types of Interrupts Disabled by the UIF Instruction

Interrupt Type Element Decimal Value Corresponding Bit
Plug-In Module UPM4 8388608 bit 23
Plug-In Module UPM3 1194304 bit 22
Plug-In Module UPM2 2097152 bit 21
Plug-In Module UPMI 1048576 bit 20
Plug-In Module UPMO 524288 bit 19
STI - Selectable Timed Interrupt STIS 262144 bit 18
STI - Selectable Timed Interrupt STI2 131072 bit 17
STI - Selectable Timed Interrupt stn 65536 bit 16
STI - Selectable Timed Interrupt STIO 32768 bit 15
Ell - Event Input Interrupt Event7 16384 bit 14
Ell - Event Input Interrupt Event 6 8192 bit 13
Ell - Event Input Interrupt Event5 4096 bit 12
Ell - Event Input Interrupt Event 4 2048 bit 11
HSC - High-Speed Counter HSC5 1024 bit 10
HSC - High-Speed Counter HSC4 512 bit 9
HSC - High-Speed Counter HSC3 256 bit 8
HSC - High-Speed Counter HSC2 128 bit 7
HSC - High-Speed Counter HSC1 64 bit 6
HSC - High-Speed Counter HSCO 32 bit 5
Ell - Event Input Interrupt Event 3 16 bit 4
Ell - Event Input Interrupt Event 2 8 bit 3
Ell - Event Input Interrupt Event1 4 bit 2
Ell - Event Input Interrupt Event 0 2 bit 1
UFR - User Fault Routine Interrupt UFR 1 bit 0 (reserved)

To flush interrupts:

1. Select the interrupts that you want to flush.

2. Find the Decimal Value for the interrupt that you selected.
3. Add the Decimal Values if you selected multiple types of interrupt.

4. Enter the sum into the UIF instruction.

For example, to disable Ell Event 1and Ell Event 3:

Ell Event1=4, Ell Event 3 =16

4 +16 =20 (enter this

value)
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UIC - User Interrupt Clear

uic

Enable—
IRQType—

+—— UIC (name or Pin ID)
or ENO(Pin ID)

Using the Selectable Timed
Interrupt (STI) Function

302

This C function clears the Interrupt Lost bit for the selected User Interrupts.

Table 120 - Types of Interrupts Disabled by the UIC Instruction

Interrupt Type Element Decimal Value Corresponding Bit
Plug-In Module UPM4 8388608 bit 23
Plug-In Module UPM3 4194304 bit 22
Plug-In Module upPM2 2097152 bit 21
Plug-In Module UPMI 1048576 bit 20
Plug-In Module UPMO 524288 bit 19
STI - Selectable Timed Interrupt STIS 262144 bit 18
STI - Selectable Timed Interrupt STI2 131072 bit17
STI - Selectable Timed Interrupt NIL 65536 hit 16
STI - Selectable Timed Interrupt STIO 32768 bit 15
Ell - Event Input Interrupt Event 7 16384 bit 14
Ell - Event Input Interrupt Event 6 8192 bit 13
Ell - Event Input Interrupt Event 5 4096 bit 12
Ell - Event Input Interrupt Event 4 2048 bit 11
HSC - High-Speed Counter HSC5 1024 bit 10
HSC - High-Speed Counter HSC4 512 bit 9
HSC - High-Speed Counter HSC3 256 bit 8
HSC - High-Speed Counter HSC2 128 bit 7
HSC - High-Speed Counter HSC1 64 bit 6
HSC - High-Speed Counter HSCO 32 bit 5
Ell - Event Input Interrupt Event 3 16 bit 4
Ell - Event Input Interrupt Event 2 8 bit 3
Ell - Event Input Interrupt Event1 4 bit 2
Ell - Event Input Interrupt Event 0 2 bit 1
UFR - User Fault Routine Interrupt UFR 1 bit 0 (reserved)
Configure the STI function from the Interrupt Configuration window.
" Add Selectable Timed Interrupt {STI) 3
—m- Froperties
i e Interupt Type !E_‘_"_lff_tf_‘?_lfli_n?id Irterrupt (STI) v |
El o STIHD |sTI0 |
ST Description ~ [STI0 |
ianeral Program | L7 [
o Memary ! ! upt, right-cli
(= Communication Porks _
- Serial Part P, i rifiec D
-USE Port Auto Start |False vI C
- Date and Time _ =
- Inkerrupks Set Paint !D__l 1
i StartupfFaulks
i Modbus Mapping
i Embedded I
= Pl.ug;Ilgnl\:;:Iyulss [ 0k ] [ Cancel ] [ Apply ] [ Help
< Emply >

Rockwell Automation Publication 2080-UM002P-EN-E - December 2023




Appendix C User Interrupts

Selectable Time Interrupt
(STI) Function
Configuration and Status

The Selectable Timed Interrupt (STI) provides a mechanism to solve time critical control
requirements. The STl is a trigger mechanism that allows you to scan or solve control program
logic that is time sensitive.

Example of where you would use the STl are:

»  PID type applications, where a calculation must be performed at a specific time
interval.

»  Ablock of logic that must be scanned more often.

How an STl is used is typically driven by the demands/requirements of the application. It
operates using the following sequence:

1. Select a time interval.

2. When a valid interval is set and the STl is properly configured, the controller monitors
the STl value.

3. When the time period has elapsed, the controller's normal operation is interrupted.
The controller then scans the logic in the STI POU.

5. When the STI POU is completed, the controller returns to where it was before the
interrupt and continues normal operation.

This section covers the configuration and status management of the STl function.
STI Function Configuration

STl Program POU

This is the name of the Program Organizational Unit (POU) which is executed immediately
when this STI Interrupt occurs. You can choose any pre-programmed POU from the dropdown
list.

STl Auto Start (STI0O.AS)
Sub-element Description Data Format User Program Access
AS - Auto Start Binary (bit) Read-only

The AS (Auto Start) is a control bit that can be used in the control program. The auto start bit is
configured with the programming device and stored as part of the user program. The auto
start bit automatically sets the STI Timed Interrupt Enable (STI0.Enabled) bit when the
controller enters any executing mode.

STI Set Point Milliseconds Between Interrupts (STI0.SP)

Sub-element Description Data Format Range User Program Access

SP - Set Point Msec Word (INT) 0...65,535 Read/write

When the controller transitions to an executing mode, the set point in milliseconds (SP) value
is loaded into the STI. If the STl is configured correctly, and enabled, the POU in the STI
configuration is executed at this interval. You can change the value from the control program
by using the STIS instruction.

The minimum value cannot be less than the time required to scan the STl POUplus
Q the Interrupt Latency.
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Using the Event Input
Interrupt (EIl) Function
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STI Function Status Information

You can monitor the STI Function status bits either in the User Program, or in the Connected
Components Workbench software, in Debug mode.

STI User Interrupt Executing (STI0.EX)

Sub-element Description Data Format User Program Access

EX - User Interrupt Executing Binary (bit) Read-only

The User Interrupt Executing (EX) bit is set whenever the STI mechanism completes timing and
the controller is scanning the STI POU. The EX bit is cleared when the controller completes
processing the STI subroutine.

The STI EX bit can be used in the control program as conditional logic to detect if an STI
interrupt is executing.

STI User Interrupt Enable (STI0.Enabled)

Sub-element Description Data Format User Program Access

Enabled - User Interrupt Enable  |Binary (bit) Read-only

The User Interrupt Enable bit is used to indicate STI enable or disable status.

STI User Interrupt Lost (STI0.LS)

Sub-element Description Data Format User Program Access

LS - User Interrupt Lost Binary (bit) Read/write

The LS is a status flag that indicates an interrupt was lost. The controller can process 1active
and maintain up to 1pending user interrupt conditions before it sets the lost bit.

The controller sets this bit. It is up to the control program to use, track, the lost condition if
necessary.

STI User Interrupt Pending (STIO.PE)

Sub-element Description Data Format User Program Access

PE - User Interrupt Pending Binary (bit) Read-only

The PE is a status flag that represents an interrupt is pending. This status bit can be
monitored or used for logic purposes in the control program if you must determine when a
subroutine cannot execute immediately.

The controller set this bit and clears this bit automatically. The controller can process 1active
and maintain up to 1pending user interrupt conditions before it sets the lost bit.

The Event Input Interrupt (Ell) is a feature that allows you to scan a specific POU when an input
condition is detected from a field device.

ElI0 is used in this document to define how Ell works.

Configure Ell Input Edge from the Embedded I/0 configuration window.
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Configure the Ell from the Interrupt Configuration window.

E]! I@Gﬂ@@@@ G o

- General

i Memary

= Communication Ports

- Serial Port

. USBPort

- Date and Time

i Inkerrupks

i Startup/Faults

- Madbus Mapping

- Embedded /O

=5 Flug-In Modules
L Empty =
Lo Empty =

Event Input Interrupt (EIl)
Function Configuration and
Status

Ell Program POU

Add Event Input Interrupt (EIl)

User Interrupts

Froperties

To ad Interupt Type : Evvent Irput Irterupt (E11) ick an existing
END [Eno
Ell Deseription Il

Input Select

Frogram
P UntitledLD
Auta Start False » |

[ ok

] [ Cancel ] [ Apply ] [

Ell Function Configuration

The Event Input Interrupt Function has the following related configuration parameters.

This is the name of the Program Organizational Unit (POU) which is executed immediately
when this Ell Interrupt occurs. You can choose any pre-programmed POU from the dropdown

list.

Ell Auto Start (EII0.AS)

Sub-element Description Data Format User Program Access
AS - Auto Start Binary (bit) Read-only

Auto Start (AS) is a control bit that can be used in the control program. The auto start bit is
configured with the programming device and stored as part of the user program. The auto
start bit automatically sets the Event User Interrupt Enable bit when the controller enters any

executing mode.

Ell Input Select (ENI0.IS)

Sub-element Description

Data Format

User Program Access

IS - Input Select

Word (INT)

Read-only

The Input Select (IS) parameter is used to configure each Ell to a specific input on the
controller. Valid inputs are 0...N, where N is either 15, or the maximum input ID, whichever is

smaller.

You can only configure this parameter with the programming device. The parameter cannot be
changed from the control program.
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Ell Function Status Information

You can monitor the Ell Function status bits either in the User Program, or in the Connected
Components Workbench software, in Debug mode.

Ell User Interrupt Executing (EII0.EX)

Sub-element Description Data Format User Program Access
EX - User Interrupt Executing Binary (bit) Read-only

The User Interrupt Executing (EX) bit is set whenever the Ell mechanism detects a valid input
and the controller is scanning the Ell POU. The EIl mechanism clears the EX bit when the
controller completes its processing of the Ell subroutine.

You can use the EIl EX bit in the control program as conditional logic to detect if an Ell
interrupt is executing.

Ell User Interrupt Enable (EI0.Enabled)

Sub-element Description Data Format User Program Access
Enabled - User Interrupt Enable  |Binary (bit) Read-only

The Enabled (User Interrupt Enable) bit indicates the Ell enable or disable status.

Ell User Interrupt Lost (EN0.LS)

Sub-element Description Data Format User Program Access
LS - User Interrupt Lost Binary (bit) Read/write

User Interrupt Lost (LS) is a status flag that represents an interrupt has been lost. The
controller can process 1active and maintain up to 1pending user interrupt conditions before it
sets the lost bit.

The controller sets the bit. It is up to the control program to use or track, the lost condition if
necessary.

Ell User Interrupt Pending (EI0.PE)

Sub-element Description Data Format User Program Access
PE - User Interrupt Pending Binary (bit) Read-only

User Interrupt Pending (PE) is a status flag that represents an interrupt is pending. You can
monitor the status bit or use it for logic purposes in the control program if you must determine
when a subroutine cannot execute immediately.

The controller automatically sets and clears the bit. The controller can process 1active and
maintain up to 1 pending user interrupt conditions before it sets the lost bit.
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Troubleshooting

Status Indicators on the Micro830 Controllers
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Status Indicator Description

Description State Indicates
0ff Input is not energized
Input status - - -
On Input is energized (terminal status)
off No input power, or power error condition
Power status
Green Power on
off Not executing the user program
Run status Green Executing the user program in run mode
Flashing green Memory backup/restore in progress
off No fault detected
Fault status Red Nonrecoverable fault that requires a power cycle
Flashing Red Recoverable fault
0ff No force conditions are active.
Force status — -
Amber Force conditions are active.
0ff No traffic for RS-232/RS-485
Serial communications Traffic through RS-232/RS-485
status Green The indicator only blinks when transmitting data. It does
not blink when receiving data.
0ff QOutput is not energized
Output status - - -
On Output is energized (logic status)
Steady Off No power
Flashing Green Standby
Steady Green Device operational
Flashing Red Minor fault (minor and major recoverable faults)
Module status Steady Red Major fault (nonrecaverable fault)

Flashing Green and
Red

Self-test

The device is performing power on self test (POST). During
POST, the network status indicator alternates flashing
green and red. The duration of the self-test depends on
the size of the project in the controller.

Steady Off

Not powered, no IP address.
The device is powered off, or is powered on but with no IP
address.

Flashing Green

No connections
An IP address is configured, but no Ethernet application is
connected.

Connected

Steady Green At least one EtherNet/IP session is established.
Flashing Red Connection timeout (not implemented).
Network status -
Duplicate IP
The device has detected that its IP address is being used
Steady Red by another device in the network. This status is applicable

only if the device's duplicate IP address detection (ACD)
feature is enabled.

Flashing Green and
Red

Self-test

The device is performing power on self test (POST). During
POST, the network status indicator alternates flashing
green and red. The duration of the self-test depends on
the size of the project in the controller.

Normal Operation

The POWER and RUN indicators are on. If a force condition is active, the FORCE indicator turns
on and remains on until all forces are removed.
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Error Codes

This section lists possible error codes for your controller and recommended actions for
recovery. Information about the fault is stored in a fault log, which can be accessed from the
Diagnostics page in the Connected Components Workbench software. The fault log contains
brief information about the last fault, and detailed information about the last 10
nonrecoverable faults that occurred.

If an error persists after performing the recommended action, contact your local Rockwell
Automation technical support representative. For contact information, go to rok.auto/support.

Fault Types

There are two basic types of faults that can occur:

« Recoverable - A recoverable fault can be cleared without having to power cycle the
controller. The fault LED flashes red when a recoverable fault occurs.

« Nonrecoverable - A nonrecoverable fault requires the controller to be power cycled
before clearing the fault. After the controller has been power cycled or reset, check the
fault log in the Diagnostic page of the Connected Components Workbench software,
then clear the fault. The fault LED is steady red when a nonrecoverable fault occurs.

Table 121 - List of Error Codes for Micro800 Controllers

Error Code |Fault Type Description Recommended Action
The controller was unexpectedly reset due to a noisy
environment or an internal hardware failure. ;
" . Perform one of the following:
If the system variable _SYSVA_USER_DATA_LOST is set, . :
0xF000 Recoverable the contraller is able to recover the user program but the |* [S;Ee C;rrggtwe Aclglops for Recovgrable Faults on page 314.
user data is cleared. If not, the Micro800 controller + Check wiring to eliminate any noise.
program is cleared.
The controller program has been cleared. This happened
because:
« A power-down occurred during program download or | Perform one of the following:
0xFO01 Recoverable data transfer from the memory module. « See Corrective Actions for Recoverable Faults on page 314.
« The cable was removed from the controller during « Transfer the program using the memory module restore utility.
program download.
« The RAM integrity test failed.
The controller hardware watchdog was activated. The
controller hardware watchdog timeout happens if the
program scan is more than 3 seconds.
0xF002 Nonrecoverable |If the system variable _SYSVA_USER_DATA_LOST is set, See Carrective Actions for Nonrecoverable Faults on page 314.
the controller is able to recover the user program but the
user data is cleared. If not, the Micro800 controller
program is cleared.
Perform one of the following:
One of the following occurred: « Remove the memory module and plug it in again.
« The memory module hardware faulted. « Obtain a new memory module.
0xF003 Recoverable « The memoary module connection faulted. » See Corrective Actions for Recoverable Faults on page 314.
« The memory module was incompatible with the « Upgrade the Micro800 controller's firmware revision to be compatible with
Micro800 controller's firmware revision. the memory module. For information on firmware revision compatibility,
go to rok.auto/pcdc.
Perform one of the following:
A failure occurred during the memorv module data « See Corrective Actions for Recoverable Faults on page 314.
0xF004 Recoverable transfer 9 y « Attempt the data transfer again. If the error persists, replace the memory
) module.
« For Embedded RTC failure, restart the controller.
. . . . Perform one of the following:
The user program failed an integrity check while the . . :
0xF005 Recoverable Micro800 controller was in Run mode. See Currggtwe Actions for Recoverable Faults on page 314.
« Check wiring.
. . . . Perform one of the following:
0xF006 Recoverable The user program is incompatible with the Micro800 » See Corrective Actions for Recoverable Faults on page 314.
controller's firmware revision. - - .
« Contact your local Rockwell Automation technical support representative.
. . . Perform one of the following:
0xF010 Recoverable The user program contains a function/function block that |, See Corrective Actions for Recoverable Faults on page 314.

is not supported by the Micro800 contraller.

« Contact your local Rockwell Automation technical support representative.
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Table 121 - List of Error Codes for Micro800 Controllers (Continued)

Error Code |Fault Type Description Recommended Action
» See Corrective Actions for Recoverable Faults on page 314.
0xF014 Recoverable A memory module memory error occurred. « Reprogram the memory module. If the error persists, replace the memory
module.
Perform one of the following:
0xF015 Nonrecoverable |An unexpected software error occurred. « See Corrective Actions for Nonrecoverable Faults on page 314.
« Check wiring.
Perform one of the following:
0xF016 Nonrecoverable  |An unexpected hardware error occurred. - See Corrective Actions for Nonrecoverable Faults on page 314.
« Check wiring.
An unexpected software error occurred due to an
unexpected hardware interrupt. Perform one of the following:
h . g:
If the system variable _SYSVA_USER_DATA_LOST is set, . .
0xF017 Nonrecoverable the controller is able to recover the user program but the |* [S;Ee C;rrgptwe Actions for Nonrecoverable Faults on page 314.
user data is cleared. If not, the Micro800 controller * Lheck wiring.
program is cleared.
An unexpected software error occurred due to SPI
communication failure. :
A . Perform one of the following:
If the system variable _SYSVA_USER_DATA_LOST is set, - -
0xF018 Nonrecoverable the controller is able to recover the user program but the | [S:Ee C;rrggtwe Actions for Nonrecoverable Faults on page 314.
user data is cleared. If not, the Micro800 controller * Lheckwiring.
program is cleared.
An unexpected software error occurred due to memory or . .
0xF019 Nonrecoverable other controller resource issue. See Corrective Actions for Nonrecoverable Faults on page 314.
The controller was unexpectedly reset during Run Mode
Change (RMC) due to a noisy environment or an internal
hardware failure.
OxFO1A Recoverable If the system variable _SYSVA_USER_DATA_LOST is set, See Corrective Actions for Recoverable Faults on page 314.
the controller is able to recover the user program but the
user data is cleared. If not, the Micro800 controller
program is cleared.
The base hardware is faulted or is incompatible with the . .
0xF020 Recoverable Micro800 controllers firmware revision. See Carrective Actions for Recoverable Faults on page 314.
The 1/0 configuration in the user program is invalid or . .
0xF021 Recoverable does not exist in the Micro800 controller. See Carrective Actions for Recoverable Faults on page 314.
The user program in the memory module is incompatible Perform one of the following:
0xF022 Recoverable with the Micro800 controller's firmware revision. « See Carrective Actions for Recoverable Faults on page 314.
« Replace the memory module.
The controller program has been cleared. This happened
because: Perform one of the following:
0xF023 Nonrecoverable |- A power down occurred during program download or |+ See Carrective Actions for Nonrecoverable Faults on page 314.
transfer from the memory module. « Download or transfer the program.
« The Flash Integrity Test failed (Micro810 only).
Power down information in persistent memory may not be
O0xFO30 written properly due to a noisy environment or an internal
0xFO3] hardware failure.
OxF032 Recoverable If the system variable _SYSVA_USER_DATA_LOST is set,  |See Corrective Actions for Recoverable Faults on page 314.
0xF033 the controller is able to recover the user program but the
user data is cleared. If not, the Micro800 controller
program is cleared.
0xF050 Recoverable miﬁ&nbedded \/0 configuration in the user program s See Corrective Actions for Recoverable Faults on page 314.
There is a general configuration error, which is detected )
in the motion configuration that is downloaded from the |Perform the following:
0xF100 Recoverable Connected Components Workbench software, such as « See Corrective Actions for Recoverable Faults on page 314.
number of axes, or motion execution interval being - Correct the axes configuration in the user program.
configured out of range.
There is moti . h as Motion_DIAG Perform the following:
0xF10 Recoverable E1€ IS motion resource missing, such as flotion.- « See Corrective Actions for Recoverable Faults on page 314.
variable not defined. " —
« Correct the axes configuration in the user program.
Motion configuration for axis z cannot be supported by | Perform the following:
o2 Recoverable this controller model, or the axis configuration has some |- See Corrective Actions for Recaverable Faults on page 314.
Xricz resource conflict with some other motion axis, which has | Remove all axes and reconfigure motion with the guidance from the User
been configured earlier. Manual.
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Table 121 - List of Error Codes for Micro800 Controllers (Continued)

Error Code |Fault Type Description Recommended Action
There is a motion engine logic error (firmware logic issue
) or memory _crash) for one axis that is detected during . .
0xF1527 Recoverable motion engine cyclic operation. One possible reason can See Corrective Actions for Recoverable Faults on page 314.
be motion engine data/memory crash.
Perform the following:
1. Power off the controller.
OXF210 Recoverable The expansion 1/0 terminator is missing. 2. é\;gascysggfnexpansmn /0 terminator on the last expansion /0 module on
3. Power on the controller.
4, See Corrective Actions for Recoverable Faults on page 314.
Perform the following:
Th . ber of ion 1/0 modules h 1. Power off the controller.
0xF230 Recoverable & maximum number of expansion 1/ modules has 2. Check that the number of expansion 1/0 modules is not more than four.
been exceeded.
3. Power on the controller.
4, See Corrective Actions for Recoverable Faults on page 314.
There is a nonrecoverable error and the expansion |/0 . .
0xF250 Recoverable modules could not be detected. See Corrective Actions for Recoverable Faults on page 314.
0xF2622) Recoverable An expansion I/0 master fault is detected on the system. |See Carrective Actions for Recoverable Faults on page 314.
A nonrecoverable communication fault has occurred on Perform one of the following:
0xF27212 Recoverable N « See Corrective Actions for Recoverable Faults on page 314.
the expansion 1/0 module.
« Replace the slot number z module.
Perform one of the following:
0xF28212) Recoverable Expansion 1/0 communication rate error. « See Corrective Actions for Recoverable Faults on page 314.
« Replace the slot number z module.
Perform one of the following:
0xF2922) Recoverable A module fault is detected on your expansion I/0 module. |« See Corrective Actions for Recoverable Faults on page 314.
« Replace the slot number z module.
Perform one of the following:
0xF2A22) Recoverable Expansion 1/0 power failure « See Corrective Actions for Recoverable Faults on page 314.
« Replace the slot number z module.
Perform one of the following:
« See Corrective Actions for Recoverable Faults on page 314.
@) . . . « Correct the expansion |0 module configuration in the user program to
0xF28Bz Recoverable Expansion I/0 configuration fault match that of the actual hardware configuration.
« Check the expansion I/0 module operation and condition.
« Replace the expansion /0 module.
Perform the following:
The memory module is present but memory module is « See Corrective Actions for Recoverable Faults on page 314.
0xF300 Recoverable empty and restore operation is requested. « Check that there is a valid project in the memory mt_JduIe.
« Download a user program and use the backup function to the memory
module.
Perform one of the following:
« See Corrective Actions for Recoverable Faults on page 314.
0xF301 Recoverable The memory module’s project is not compatible with the |« Check that there is a user program with a controller that has the correct
controller. controller catalog configured.
« Download a user program and use the backup function to the memory
module.
Perform one of the following:
The password Is mismatched between memory module « See Corrective Actions for Recoverable Faults on page 314.
and controller. Only applies to the Micro820 controller ' ngscvb;r;t the user program in the memory modulz has the correct
0xF302 Recoverable when Remote LCD performs the restore operation. E | d. ith d and use the backuo function t
This fault does not apply to Micro800 controller firmware | -,0Wni0ad a user program with a password and use the backup function to
i the memory module.
revision 10 and later.
« Use the Connected Components Workbench software to enter the correct
password into the controller and perform the restore operation again.
0xF303 Recoverable The memory module is not present and restore operation Check that the memory module is present.
is requested.
The plug-in I/0 module experienced an error durin Perform the following:
0xFoAZY Recoverable plug- ule expert fror auring « Check the condition and operation of the plug-in 1/0 module.

operation.

« See Corrective Actions for Recoverable Faults on page 314.
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Table 121 - List of Error Codes for Micro800 Controllers (Continued)

Error Code |Fault Type Description Recommended Action
Perform one of the following:
« See Corrective Actions for Recoverable Faults on page 314.
0xF0B2%) Recoverable The plug-in I/0 module configuration does not match the |« Correct the plug-in I/0 module configuration in the user program to match
xribz actual I/0 configuration detected. that of the actual hardware configuration.
« Check the condition and operation of the plug-in 1/0 module.
» Replace the plug-in 1/0 module.
Perform the following:
When power was applied to the plug-in 1/0 module or the 1. See Corrective Actions for Recoverable Faults on page 314.
oxFopZ® Recoverable plug-in /0 module was removed, a hardware error 2 Co.rrect the plug-in 1/0 module conflguratlon in the user program.
oceurred. 3. Build and download the program using Connected Components Workbench
software.
4. Put the Micro800 controller into Run mode.
Perform the following:
1. See Corrective Actions for Recoverable Faults on page 314.
OxFOEZY Recoverable The plug-in I/0 module configuration does not match the |2. Correct the plug-in I/0 module configuration in the user program.
Xritz actual I/0 configuration detected. 3. Build and download the program using Connected Components Workbench
software.
4. Put the Micro800 controller into Run mode.
Perform the following:
: , : « See Corrective Actions for Recoverable Faults on page 314.
0xF830 Recoverable An error occurred in the Ell configuration. « Review and change the Ell configuration in the Micro800 controller
properties.
Perform the following:
; . ; « See Corrective Actions for Recoverable Faults on page 314.
0xF840 Recoverable An error occurred in the HSC configuration « Review and change the Ell configuration in the Micro800 controller
properties.
Perform the following:
; . ; « See Corrective Actions for Recoverable Faults on page 314.
0xF850 Recoverable An error occurred in the STI configuration « Review and change the Ell configuration in the Micro800 controller
properties.
Perform the following:
A data overflow accurred. 1. See Corrective Actions for Recoverable Faults on page 314.
0xF860 Recoverable A data overflow error is generated when the ladder, 2. Correct the program to verify that there is no data overflow.
structured text, or function block diagram execution 3. Build and download the program using Connected Components Workbench
encounters a divide-by-zero. software.
4. Put the Micro800 controller into Run mode.
Perform the following:
1. See Corrective Actions for Recaverable Faults on page 314.
2. Correct the program to verify that there is no index used to access an
0xF870 Recoverable An index address was out of data space. array element beyond the array boundaries.
3. Build and download the program using Connected Components Workbench
software.
4. Put the Micro800 contraller into Run mode.
Perform the following:
1. See Corrective Actions for Recaverable Faults on page 314.
: . . 2. Correct the program to verify that there is no index used to access a bit
0xF0878 Recoverable ?r?elgg?: fyspeedigoi saﬁggssoi bit is beyond the boundaries of beyond the boundaries of the data type.
’ 3. Build and download the program using Connected Components Workbench
software.
4. Put the Micro800 contraller into Run mode.
Perform the following:
1. See Corrective Actions for Recoverable Faults on page 314.
. 2. Correct the program to verify that there is no data conversion error.
0xF880 Recoverable A data conversion error occurred. 3. Build and download the program using Connected Components Workbench
software.
4. Put the Micro800 controller into Run mode.
Perform the following:
The call stack of the controller cannot support the . . :
0xF888 Recoverable sequence of calls to function blocks in the current [S:Ee Com;]cnve Actlons ft:jr Rec%verable faul;sbtl)n ﬁaqbe fw" lled withi
project. Too many blocks are within another block. : bIo?:T«gM e project to reduce the quantity of blocks being called within a
Perform the following:
0xF898 Recoverable An error occurred in the user interrupt configuration for |« See Carrective Actions for Recoverable Faults on page 314.
the plug-in 1/0 module. « Correct the user interrupt configuration for the plug-in I/0 module in the
user program to match that of the actual hardware configuration.
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Table 121 - List of Error Codes for Micro800 Controllers (Continued)

Error Code |Fault Type Description Recommended Action
Perform the following:
1. See Corrective Actions for Recoverable Faults on page 314.
A 2. Correct the program to verify that there are no invalid parameters.
0xF8A0 Recoverable The TOW parameters are invalid. 3. Build and download the program using Connected Components Workbench
software.
4. Put the Micro800 controller into Run mode.
Perform the following:
1. See Corrective Actions for Recaverable Faults on page 314.
S 2. Correct the program to verify that there are no invalid parameters.
OxFAT Recoverable The DOY parameters are invalid. 3. Build and download the program using Connected Components Workbench
software.
4. Put the Micro800 controller into Run mode.
OxF8A3 Recoverable Major fault on the controller when Class 1connection to | Determine which Ethernet module has a faulted connection and correct the

the controller fails while in Run mode.

fault condition.

OxFFzZ% Recoverable evgﬁft; e%?ﬁ;ﬁﬁ;:ﬂg?;g&??gdn.ecmd Components See Corrective Actions for Recoverable Faults on page 314.
A particular hardware type (for example, embedded 1/0)
0xDOOF Recoverable was selected in the user program configuration, but did | See Corrective Actions for Recoverable Faults on page 314.
not match the actual hardware base.
Perform the following:
» See Corrective Actions for Recoverable Faults on page 314.
« Determine if the program is caught in a loop and correct the problem.
Fault may occur if your Structured Text program contains a For loop with the
upper limit set to the maximum value of the variable. For example, the
variable is a USINT and the limit is set to 255, or the variable is a UINT and
the limit is set to 65535.
The program scan time exceeded the watchdog timeout To correct the fault, perform the following:
0xDOT Recoverable prog 9 1. Correct the program to verify that the upper limit is not reached. One

value.

method is to use a data type with a larger maximum value.
2. Build and download the program using Connected Components Workbench
software.
3. Put the Micro800 contraoller into Run mode.
If your program is designed to have a scan time of longer than 3 seconds, in
the user program, increase the watchdog timeout value that is set in the
system variable _SYSVA_TCYWDG and then build and download the program
using Connected Components Workbench software.

(1) zindicates the logic axis ID. (0...3)

(2) zindicates the slot number of the expansion I/0. If z=0, then the slot number cannot be identified.
(3) zis the slot number of the plug-in module. If z = 0, then the slot number cannot be identified.

(4) zzindicates the last byte of the program number. Only program numbers up to OxFF can be displayed. For program numbers 01x00 to OxFFFF, only the last byte is displayed.)
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Retrieve a Fault Log

Retrieve a Core Dump on
Major Fault

Corrective Action for Recoverable and Nonrecoverable Faults

Corrective Actions for Recoverable Faults

Perform the following:
1. Optionally save the fault log from Connected Components Workbench software.
2. Clear the recoverable fault using Connected Components Workbench software.
3. If the prablem persists, contact technical support with the fault log.

Corrective Actions for Nonrecoverable Faults

Perform the following:
1. Cycle power to your Micro800 controller.

2. The controller goes to recoverable fault. Optionally save the fault log from Connected
Components Workbench software.

3. Clear the recoverable fault using Connected Components Workbench software.

If the program is lost, build and download your program using Connected Components
Workbench software.

b. If the problem persists, contact technical support with the fault log.

You can retrieve a fault log for your controller by using the Connected Components Workbench
software, version 9 or later.

Perform the following:
1. Launch the Connected Components Workbench software.
2. Connect to your Micro800 controller.
3. InProject Organizer, right-click the Micro800 controller.
4

Select Diagnose > Fault.
The Fault Diagnostics tab displays.

5. Select Get Fault Log.
6. Save the fault log (.txt)file.

If a major nonrecoverable fault occurs, you can retrieve a core dump of the controller and
submit this file to Rockwell Automation Tech Support for help in troubleshooting and
debugging. The size of the core dump is limited to 8 KB.

This feature is available for controllers with firmware revision 22.011 or later. You must also
use Connected Components Workbench software version 22.00 or later.

After a major fault occurs and you have cycled power to the controller, perform the following:
1. Launch the Connected Components Workbench software.
2. Connect to your Micro800 controller.
3. In Project Organizer, right-click the Micro800 controller.
4

Select Diagnose > Fault.
The Fault Diagnostics tab displays.

Select Core Dump Upload.
6. Save the core dump (.bin)file.

o1

IMPORTANT  Updating your controller firmware revision clears the core dump.
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Controller Error Recovery
Model

Rockwell Automation Publication 2080-UM002P-EN-E - December 2023

Use the following error recovery model to help you diagnose software and hardware problems

in the micro controller. The model provides common questions that you might ask to help
troubleshoot your system. See the recommended pages within the model for further help.

Controller Error Recovery Model

Is the
Power LED
on?

No

Check the Fault LED.
Flashing red = Recoverable
Steady red = Nonrecoverable

No

Is fault recoverable?

Check the wiring.

Power cycle the controller.

Diagnose fault in Connected Components
Workbench software and see page 309 for
probable cause and recommended action.

:

Clear the fault.

:

Correct the condition
causing the fault.

.

Test and verify

system operation. <
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Ethernet Diagnostics In Connected Components Workbench software, when the project in online, you can view the
status of the embedded Ethernet ports on the controller.

To see the Communication Diagnostic window, do the following.
1. Access the controller configuration.
2. Select Diagnose and then select Communication.

(I GHTVREEE Micro870 - Communication Diagnostics
Micro870
Connected
(5] a
Diagnose ~ Secure ~
Controller
Faul
= Controller ault
General "
Communication
Memory
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General Diagnostic Information

In the Communication Diagnostic window, change Communications to Ethernet, and change
Protocols to General.

Communication: Reset Counters
Protocols: General ~
Ethernet Link Status

Port State: Enabled Speed: 100 Mbps

Port MAC Address:  5C-88-16-C6-00-63 Duplex Mode:  Full

Interface C:
Inbound QOutbound
Octets: 1444946 1395440
Unicast Packets: 18,508 0
Nonunicast Packets: 439 0
Packets Discarded: 0 0
Packets With Errors: 0 0
Unknown Protocol Packets: 0
Media C
Alignment Errors: 0 Late Collisions: 0
FCS Errors: 0 Excessive Collisions: 0
Single Collisions: 0 MAC Transmit Errors: 0
Multiple Collisions: 0 MAC Received Errors: 0
SQE Test Errors: ] Carrier Sense Errors: 0
Deferred Transmissions: 0 Frame Too Long: 0
IP Statistics
IP Total Packets Sent: 1,508,199 IP Total Packets Received: 1,553,473
IP Total Bytes Sent: 64,681,202 IP Total Bytes Received: 62,341,676
IP Sent Packets Dropped: 0 IP Received Packets Dropped: 1,637
IP Total Fragments Sent: 0 IP Total Fragments Received: 0
IP Received Checksum Error: 0 IP Invalid Packets: 0
IP Statistics
IP Total Packets Sent: 1511418 IP Total Packets Received: 1,556,841
IP Total Bytes Sent: 64,826,838 IP Total Bytes Received: 62,480,885
IP Sent Packets Dropped: 0 IP Received Packets Dropped: 1,638
IP Total Fragments Sent: 0 IP Total Fragments Received: 0
IP Received Checksum Error: 0 IP Invalid Packets: 0
TCP Statistics
TCP Packets Sent: 141,409 TCP Packets Received: 141,409
TCP Bytes Sent: 12,700,538 TCP Bytes Received: 9,698,409
TCP Connections Dropped: 0 TCP Received Packets Dropped: 1
TCP Connections: 3 TCP Disconnections: 0
TCP Checksum Error: 0 TCP Invalid Packets: 0
TCP Retransmit Packets: 0
UDP Statistics
UDP Packets Sent: 1,368,597 UDP Packets Received: 1,354,881
UDP Bytes Sent: 38,321,080 UDP Bytes Received: 37,936,304
UDP Received Packets Dropped 12
UDP Checksum Error: i] UDP Invalid Packets: 0

Rockwell Automation Publication 2080-UM002P-EN-E - December 2023

37



Appendix D

Troubleshooting

318

Table 122 - General Diagnostic Parameters U

Parameters

| Description

Interface Counters

Unicast Packets (Outbound)

The number of unicast packets sent from the interface

Nonunicast Packets (Inbound)

The number of nonunicast packets received on the interface

Nonunicast Packets (Outbound)

The number of nonunicast packets transmitted on the interface

Media Counters

SOE Test Errors

|The number of times an SQE test error message was generated

IP Statistics

IP Total Packets Sent

Total number of IP packets successfully transmitted

IP Total Packets Received

Total number of IP packets successfully received

IP Total Bytes Sent

Total number of IP bytes successfully transmitted

IP Total Bytes Received

Total number of IP bytes successfully received

IP Sent Packets Dropped

Total number of IP packets dropped at sent

IP Received Packets Dropped

Total number of IP packets dropped at received

IP Total Fragments Sent

Total number of IP fragments sent

IP Total Fragments Received

Total number of IP fragments received

IP Received Checksum Error

Total number of IP packets received with checksum errors

IP Invalid Packets

Total number of invalid IP packets

TCP Statistics

TCP Packets Sent Total number of TCP packets sent

TCP Packets Received Total number of TCP packets received
TCP Bytes Sent Total number of TCP bytes sent

TCP Bytes Received Total number of TCP bytes received

TCP Connections Dropped Total number of TCP connections dropped

TCP Received Packets Dropped

Total number of TCP packets dropped

TCP Connections

Total number of TCP connections

TCP Disconnections

Total number of TCP disconnections

TCP Checksum Error Total number of TCP packets with checksum errars
TCP Invalid Packets Total number of invalid TCP packets

TCP Retransmit Packets Total number of TCP packets retransmitted

UDP Statistics

UDP Packets Sent Total number of UDP packets sent

UDP Packets Received Total number of UDP packets received

UDP Bytes Sent Total number of UDP bytes sent

UDP Bytes Received Total number of UDP bytes received

UDP Received Packets Dropped Total number of UDP received packets dropped
UDP Checksum Error Total number of UDP packets with checksum errors

UDP Invalid Packets

Total number of invalid UDP packets

(1) These parameters are only available with firmware revision 21.01 or later.

Rockwell Automation Publication 2080-UM002P-EN-E - December 2023



Appendix D Troubleshooting

EtherNet/IP Overview Diagnostic Information

In the Communication Diagnostic window, change Communications to Ethernet, and change
Protocols to EtherNet/IP Overview. This feature is only available with firmware revision 21.011

or later.
Mico870 - Communiation Dagnosts = [

Communication:  Ethernet o
Protocols: EtherNet/IP Overview ~
TCP Connections

Active TCP Connections: 2 Maximum TCP Connections: 32
Unconnected

Sent Packets Per Second: 0 Received Packets Per Second: 0

Total Packets Sent: 21 Total Packets Received: 21
Connected

Sent Packets Per Second: A4 Received Packets Per Second: 44

Total Packets Sent: 158,986 Total Packets Received: 158,987

1/0 Packets Per Second

I/O Packets Per Second Sent (Actual): 10 I/O Packets Per Second Received (Actual): 100

I/O Packets Per Second Total (Actual): 201 I/ Packets Per Second Rejected (Actual): 0

1/0 Packets Counts

I/O Packets Sent: 1,441,360
I/O Packets Rejected: 0
1/O Packets Total: 2,868,280

Application Connections

Index  Type Status
0 Class 3 Active
1 Class 1 Active

I/O Packets Received:

I/O Packets Missed:

1426911

0

Uptime Serial Number
02:57:09 7
02:56:23 2

O->T Packet Size T->0 Packet Size Missed Packet Rx
1408 1408 0
10 10 0
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Table 123 - EtherNet/IP Overview Diagnostic Parameters

Parameters | Description

TCP Connections

Active TCP Connections Current number of active TCP connections for EtherNet/IP messaging
Max TCP Connections Maximum TCP connections that are supported for EtherNet/IP messaging
Unconnected

Sent Packets Per Second

Number of EtherNet/IP unconnected messages (packets) sent in the last
second

Received Packets Per Second

Number of EtherNet/IP unconnected messages (packets) received in the
last second

Total Packets Sent

Cumulative number of EtherNet/IP unconnected messages (packets) sent

Total Packets Received

Cumulative number of EtherNet/IP unconnected messages (packets)
received

Connected

Sent Packets Per Second

Number of EtherNet/IP connected messages (packets) sent in the last
second

Received Packets Per Second

Number of EtherNet/IP connected messages (packets) received in the
last second

Total Packets Sent

Cumulative number of EtherNet/IP connected messages (packets) sent

Total Packets Received

Cumulative number of EtherNet/IP connected messages (packets)
received
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Table 123 - EtherNet/IP Overview Diagnostic Parameters (Continued)

Parameters

| Description

1/0 Packets Per Second

/0 Packets Per Second Send (Actual)

Number of Class1 EtherNet/IP packets the system transmitted in the last
second.

1/0 Packets Per Second Received
(Actual)

Number of Class1 EtherNet/IP packets the system received in the last
second.

/0 Packets Per Second Total (Actual)

Total number of Class1 EtherNet/IP packets the system transmitted/
received in the last second.

/0 Packets Per Second Rejected
(Actual)

Number of Class1 EtherNet/IP packets the system rejected in the last
second.

1/0 Packets Counts

1/0 Packets Sent

Cumulative number of Class1 EtherNet/IP packets the system
transmitted.

I/0 Packets Received

Cumulative number of Class EtherNet/IP packets the system received.

1/0 Packets Rejected

Cumulative number of Class1 EtherNet/IP packets the system rejected.
These packets were messages received and then rejected because the
connection was closed or there was a duplicate multicast address.

1/0 Packets Missed

Cumulative number of Class1 EtherNet/IP packets that were not received
in order.

Each UDP packet has a sequence number and if a packet is missing
(corrupted or dropped), the system recognizes this void upon receipt of
the next packet received. Missed counter increments by the number of
packets missed.

1/0 Packets Total

Cumulative number of Class1 EtherNet/IP packets the system
transmitted/received.

The total is the sum of all packets that were sent, received, inhibited, and
rejected.

Application Connections

Type Defines the class of the connection in terms of Class] or Class3.
Defines the current state of the connection in terms of Active and
Status )
Inactive.
UpTime Elapsed time for the connection that has been maintained.

Serial Number

Unique identifier for each connection.

0->T Packet Size

Size of originator to target packet data in bytes.

T->0 Packets Size

Size of target to originator packet data in bytes.

Missed Packet Rx

Number of packets that are missed by that particular connection.
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System Diagnostic Information

In the Communication Diagnostic window, change Communications to System to view the CIP
Connection and Implicit messaging I/0 system level diagnostics information. This feature is
only available with firmware revision 21.011 or later.

Micro870 Micro870 - Communication Diagnostics & X _

Communication: System 2

CIP Connection Statistics

Active Total: 2 Active Messaging: 1
Active I/O: 1 Maximum CIP Connections: 24
Connections Timeout: 0

1/0 Resource Utilization
1I/O Comms Utilization (Actual): 6.2 % 1/O Comms Utilization (Theoretical): 6.2 %

1/0 Rate (Actual): 20m I/O Rate (Theoretical): 200

Table 124 - System Diagnostic Parameters

Parameters | Description
CIP connection Statistics
Active Total Sum of CIP Explicit messaging and I/0 connections in use.

Total number of CIP Explicit (Class 3 to Message Router) messaging

Active Messaging connections in use.

Active 10 Total number of CIP 1/0 (Implicit - Class1) connections in use.
Maximum CIP Connections Maximum number of CIP connections that are supported by the system.
Connections Timeout Number of connections that become nonexistent due to time out.

1/0 Resource Utilization

Actual communication utilization bandwidth that is currently in used the
by I/0 resource.

Theoretical communication utilization bandwidth that should be used by
the 1/0 resource.

/0 Comms Utilization (Actual)

1/0 Comms Utilization (Theoretical)

Actual PPS (Packets Per Second) at which 1/0 communication is
/0 Rate (Actual) happening.
1/0 Rate (Theoretical) Egzggehtical PPS (Packets Per Second) at which I/0 communication should

The 1/0 Comms Utilization values help you check the resources that are used by the Ethernet
Implicit messaging feature in the Micro800 controller. If the application observes packet drops
or missed packets in the Ethernet diagnostics, this value helps to provide an understanding if
the utilization is close to the 100%. We recommend keeping the utilization value less than
60% to have enough resources in the controller to perform Class 3 messaging, interrupts, and
program execution. The easiest way to reduce the utilization value is to increase the RPI of the
devices configured under Ethernet-Modules.

Rockwell Automation Publication 2080-UM002P-EN-E - December 2023 321



Appendix D Troubleshooting

Controller Diagnostic Information

The Controller Diagnostic page helps provide an overview of the information about the
controller. This page includes details on the controller identity, project and memory module
startup configuration, memory settings, controller uptime, and communication utilization.

(vcoso_ [ESTCmp— |

Controller Identity

Catalog ID: 2080-L70E-240QBBN Firmware Revision: 21.215 Series: A
Serial Number DO06528CF Firmware Boot Code: 1.025
Startup
Project Memory Module o
Mode Behavior: Retain previous power-down mode Retain previous power-down mode
Fault Override: Do not clear fault Do not clear fault
Memory
Project Memaory Module
L Load on power up: Mot Available Disabled
Overwrite Ethernet Settings: Mot Available Not Applicable
. Project & Logical values upon Backup/ Not Available Not Included
Restore:
4 Catalog ID: 2080-L70E-24QBBN Not Available
L Project Version: 21 Mot Available
Controller Information
CPU Up time: 0d 04:07:52 Communication Utilization: 252 %

Summary

- Project in the Memory Module is incompatible with controller hardware and firmware.

Table 125 - Controller Diagnostic Parameters U

Parameters | Description

Controller Information

Communication buffer space utilization that is currently used by the

Communication Utilization system.

CPU Up Time Time that the system is up since last power-up or reset.

(1) These parameters are only available with firmware revision 21.01 or later.

Calling Rockwell If you need to contact Rockwell Automation or local distributor for assistance, it is helpful to

Automation for Assistance obtain the following (before calling):
«  Controller type, series letter, revision letter, and firmware (FRN) number of the
controller.

«  Controller indicator status.
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PID Function Blocks

The PID function block has parameter naming similar to RSLogix 500 and is recommended for
users who are already familiar with programming in RSLogix 500. The IPIDCONTROLLER
function block has the advantage of supporting autotune.

Table 126 - Comparison Between IPIDCONTROLLER and PID

IPIDCONTROLLER |PID | Description

Common parameters

Process PV Process Variable feedback

Setpoint SP Setpoint input

Output cv CV output

Gains.DirectActing Control Control direction of process (cooling versus heating)
Gains.ProportionalGain Gains.Kc Controller gain for both P and |

Gains.Timelntegral Gains.Ti Time integral value for |

Gains.TimeDerivative Gains.Td Time derivative value for D

Gains. DerivativeGain Gains.FC A higher filter constant makes CV output more

responsive to error. Acts like a derivative gain.

AbsoluteError AbsoluteError Absolute value of error

PID-specific parameters

CVMin For limiting CV

CVMax For limiting CV

TRUE = Normal operation of PID

AutoManual FALSE = Manual operation using CYManual

CVManual CV when in manual mode

TRUE = Start execution with current input parameters.

- Enable FALSE = CV equals zero.
. TRUE = PID state is running.
Active FALSE = PID state is stopped.
Error TRUE = PID has an error.

FALSE = PID has no errors.

ErrorlD PID ErrorlD

IPIDCONTROLLER-specific parameters

TRUE = Normal operation of PID

Auto FALSE = Output tracks Feedback

Feedback of the control being applied to the process.
Feedback Usually it's the PID's CV after any limits or manual
control has been applied.

TRUE = Autotune

AutoTune - FALSE = No Autotune
ATParameters Autotune parameters
ATWarning Autotune warning
OutGains Gains from Autotune
Initialize Used for AutoTune
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PID Function Block This function block diagram shows the arguments in the PID function block.
PID

—— Enable Active |—
—Pv oV |—
— SP AbsoluteError ——
— AutoManual Error ——
— CVManual Error ID ——
— CVMax

— CVMin

— Gains

— Control

— Llnit

Table 127 explains the arguments that are used in this function block.
Table 127 - PID Arguments

Parameter

Parameter Type

Data Type |Description

Enable instruction
Enable Input BOOL TRUE = Start execution with current input parameters.
FALSE = CV equals zero.

Process Value. This value is typically read from an analog

PV Input REAL input module.

The Sl unit must be the same as Setpoint.
SP Input REAL The setpoint value for the process

Auto or manual mode selection:
AutoManual Input BOOL TRUE = Normal operation of PID

FALSE = Manual operation using CYManual

Control value input defined for manual mode operation. The
CVManual Input REAL valid range for CVManual is:
CVMin < CVManual < CVMax

Control value minimum limit
CVMin Input REAL If CV < CVMin, then CV = CVMin.
If CVMin > CVMax, an error occurs.

Control value maximum limit
CVMax Input REAL If CV > CVMax, then CV = CVMax.
If CVMax < CVMin, an error occurs.

Gains of PID for controller

Gains Input PID_GAINS Use the PID_GAINS data type to configure the Gains
parameter.
Control direction of the process:
Control Input BOOL TRUE = Direct acting, such as Cooling
FALSE = Reverse acting, such as Heating
Linit Input BOOL Reserved for future use
Status of the PID controller:
Active Output BOOL TRUE = PID state is running
FALSE = PID state is stopped
The control value output
eV Output REAL If any error occurred, CV is 0.
Absolute error is the difference between process value (PV)
AbsoluteError Output REAL and setpoint (SV) value.
Indicates the existence of an error condition
Error Output BOOL TRUE = PID has an error.
FALSE = PID has no errors.
ErroriD Output USINT A unigque numeric that identifies the error. The errors are

defined in PID error codes.
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Table 128 - GAIN_PID Data Type

Parameter

Parameter

Type Data Type  |Description

Kc

Controller gain for PID

Proportional and Integral are dependent on this gain
Increasing Kc improves response time but also increases

overshoot and oscillation of the PID.

If Kc is invalid, an error occurs.

Input

Ti

Time integral constant in seconds (>= 0.0001.
Input REAL :)nchreasmq Ti decreases the overshoot and oscillation of the
If Tiis invalid, an error occurs.

Td

Time derivative constant in seconds (>= 0.0).

When Td equals 0, then there is no derivative action and PID
becomes a Pl controller.

Input REAL Increasing Td reduces the overshot and removes the

oscillation of the PID controller.

If Td is invalid, an error occurs.

FC

Filter constant (>= 0.0)
REAL Recommended range for FC is 0...20.

Increasing FC smooths the response of the PID controller.
If FC is invalid, an error occurs.

Input

Table 129 - PID Error Codes

Error Code

Description

PID is working normally.

Kc is invalid.

Tiis invalid.

Td is invalid.

FC is invalid.

0
1
2
3
4
5

CVMin > CVMax, or CVMax < CVMin

6

CVManual < CVMin
CVManaul is invalid.

7

CVManual > CVMax
CVManual is invalid.
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IPIDCONTROLLER Function  This function block diagram shows the arguments in the IPIDCONTROLLER function block.
Block

IPIDCONTROLLER
— EN ENO |—
— Process Output [——
— SetPoint AbsoluteError ——
— FeedBack ATWarning ——
—1 Auto OutGains [——
— Initialize
— Gains
— AutoTune
—— ATParameters

Table 130 explains the arguments that are used in this function block.
Table 130 - IPIDCONTROLLER Arguments

Parameter

Parameter Type

Data Type |Description

Function block enable

TRUE = Execute function.
EN Input BOOL FALSE = Do not execute function.
Applicable to Ladder Diagram programs

Process value, which is the value that is measured from the

Process Input REAL process output.
SetPoint Input REAL The setpoint value for the process

Feedback signal, which is the value of the control variable
Feedback Input REAL that is applied to the process.

For example, the feedback can be [PIDCONTROLLER output.

Operating modes of PID controller:
Auto Input BOOL TRUE = Normal operation of PID
FALSE = Output tracks Feedback

A change in value (TRUE to FALSE or FALSE to TRUE) causes
Initialize Input BOOL the controller to eliminate any proportional gain during that
cycle. It also initializes AutoTune sequences.

Gains PID for IPIDCONTROLLER

Gains Input GAIN_PID Use the GAIN_PID data type to define the parameters for the
Gains input.
AutoTune Input BOOL TRUE = Autotune

FALSE = No Autotune

AutoTune parameters

ATParameters Input AT_Param Use AT_Param data type to define the parameters for the
ATParameters input.

Output Output Real QOutput value from the controller

AbsoluteError Output Real Absolute error (Process - SetPoint) from the controller

Warning for the AutoTune sequence. Possible values are:
0= No auto tune done
1=1In auto tune mode

ATWarnings Output DINT 2 = Auto tune done
-1=Error 1: Input automatically set to TRUE, no auto tune
possible.
-2 = Error 2: Auto tune error, the ATDynamSet expired.
OutGains Output GAIN_PID Gains calculated from AutoTune Sequences

Use the GAIN_PID data type to define the OutGains output.

Enable output
END Output BOOL Applicable to Ladder Diagram programs
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Table 131 - GAIN_PID Data Type

Parameter

Type

Description

DirectActing

BOOL

Types of acting:

TRUE = Direct acting, output moves in the same direction as error. That is, the
actual process value is greater than the setpoint and the appropriate
controller action is to increase the output. For example, Chilling.

FALSE = Reverse acting, output moves opposite direction as error. That is, the
actual process value is greater than the Setpoint and the appropriate
controller action is to decrease the output. For example, Heating.

ProportionalGain

REAL

Proportional gain for PID (>= 0.0001)

Proportional gain for PID (P_Gain)

A higher proportional gain causes a larger change in the output based on the
difference between the PV (measured process value) and SV (setpoint value).
The higher the gain, the faster the error is decreased, but this may result in
instability such as oscillations. The lower the gain, the slower the error is
decreased, but the system is more stable and less sensitive to large errors. The
P_Gain usually is the most important gain to adjust and the first gain to adjust
while tuning.

Timelntegral

REAL

Time integral value for PID (>= 0.0001)

Time integral value for PID

A smaller integral time constant causes a faster change in the output based on
the difference between the PV (measured process value) and SV (setpoint
value)integrated over this time. A smaller integral time constant decreases the
steady state error (error when SV is not being changed) but increases the
chances of instability such as oscillations. A larger integral time constant
slows down the response of the system and makes it more stable, but PV
approaches the SV at a slower rate.

TimeDerivative

REAL

Time derivative value for PID (> 0.0)

Time derivative value for PID (Td)

A smaller derivative time constant causes a faster change in the output based
on the rate of change of the difference between PV (measured process value)
and SV (setpoint value). A smaller derivative time constant makes a system
more responsive to sudden changes in error (SV is changed) but increases the
chances of instability such as oscillations. A larger time constant makes a
system less responsive to sudden changes in error and the system is less
susceptible to noise and step changes in PV. TimeDerivative (Td) is related to
the derivative gain but allows the derivative contribution to PID to be tuned
using time so the sample time must be considered.

DerivativeGain

REAL

Derivative gain for PID (>= 0.0)

Derivative gain for PID (D_Gain)

A higher derivative gain causes a larger change in the output based on the rate
of change of the difference between the PV (measured process value) and SV
(setpoint value). A higher gain makes a system more responsive to sudden
changes in error but increases the chances of instability such as oscillations. A
lower gain makes a system less responsive to sudden changes in error and
makes the system less susceptible to noise and step changes in the PV.

If the derivative gain is set to zero, it disables the derivative portion of the
PID.

Table 132 - AT_Param Data Type
Parameter Type Description
Load parameter for autotuning. This is the output value when starting
Load REAL AutoTune.
Deviation REAL Deviation for autotuning. This is the standard deviation that is used to evaluate
the noise band needed for AutoTune (noise band = 3* Deviation)"
Step REAL Step value for AutoTune. Must be greater than noise band and less than 2 load.
ATDynamSet REAL Waiting time in seconds before abandoning auto tune
Determines whether the output value is reset to zero after an AutoTune
ATReset BOOL  |yeduence:

TRUE = Resets output to zero.

FALSE = Leaves output at Load value.

(1) The application engineer can estimate the value of ATParams.Deviation by observing the value of Process input. For example,
in a project that involves the control of temperature, if the temperature stabilizes around 22 °C, and a fluctuation of
217...22.5 °C is observed, the value of ATParams.Deviation is (22.5...21.7)/2 = 0.4.
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How to Autotune Before you autotune, you must:

Verify that your system is constant when there is no control. For example, for
temperature control, the process value should remain at room temperature when there
is no control output.

Configure the setpoint to 0.
Set Auto Input to False.
Set the Gain parameter as follows:

Table 133 - GAIN Parameter Values

GAIN Parameter Value
According to the operation:
DirectActing TRUE (for example, Cooling), or
FALSE (for example, Heating)
DerivativeGain 0.5
ProportionalGain 0.0001
Timelntegral 0.0001
TimeDerivative 0.0

Set the AT_Parameter as follows:

Table 134 - AT_Parameter Values

AT Parameter Recommendation

Load

Every ‘Load’ provides a saturated process value over a period of time. Adjust the load to
the value for the saturated process value that you want.

IMPORTANT: If a load of 40 gives you a process value of 30 °C over a period of time, and
you want to tune your system to 30 °C, you should set the load to 40.

This parameter plays a significant role in the autotune process. The method of deriving

Deviation this value is explained later in this section. It is not necessary to set this parameter

before autotuning. However, if you already know the deviation, it is fine to set it first.

Step

Step value should be between 3*Deviation and 2 load. The step provides an offset for the
load during autotuning. It should be set to a value high enough to create a significant
change in process value.

Set this value to a reasonably long time for the autotune process. Every system is

ATDynamSet different, so allow more time to a system with a process value that takes longer to react

to change.

Set this parameter to TRUE to reset the output to zero after the autotune process

ATReset completes.

Set this parameter to FALSE to leave the output at load value after the autotune process
completes.

During autotune, the controller automatically sets the process value to zero. To autotune,
perform the following steps:

1.

2
3.
4,
5

Set the Initialize input to TRUE.

Set the AutoTune input to TRUE.

Wait for the Process input to stabilize or reach a steady state.
Note the temperature fluctuation of the process value.

Calculate the deviation value with reference to the fluctuation. For example, if the
temperature stabilizes around 22 °C (72 °F) with a fluctuation of 21.7...22.5 °C
(71...72.5 °F), the value of ‘ATParams.Deviation' is:

o 22.52...21.7 oh o 72.55.71 .

Set the deviation value, if you have not set it yet.

Change the initialize input to FALSE.

Wait until the ‘AT_Warning’ shows 2. The autotune process is successful.
Get the tuned value from the ‘OutGains’.
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Troubleshooting an
Autotune Process

How Autotune Works

The autotune process begins when ‘Initialize’ is set to FALSE (Step 7.) At this moment, the
control output increases by the amount of ‘Step and the process waits for the process value to
reach or exceeds first peak'.

First peak is defined as:

For Direct Operation: First peak = PV1- (12 x Deviation)
For Reverse Operation: First peak = PV1+(12 x Deviation)
Where PV1is the process value when Initialize is set to FALSE.

Once the process value reaches the first peak, the control output reduces by the amount of
Step and waits for the process value to drop to the second peak.

Second peak is defined as:

For Direct Operation: Second peak = PV1 - (3 x Deviation)

For Reverse Operation: Second peak = PV1+(3 x Deviation)

Once the process value reaches or falls below the second peak, calculations commence and a
set of gain is generated to parameter OutGains.

You can understand the autotune process from the sequences of control output. Here are
some known sequences of control output and what it means if the autotune fails. For the ease
of illustrating the sequence of control output, we define:

» Load:50
o Step:20
Output Sequence 1: 50 70 +30
Sequence Condition Autotune Result Action for Autotune Fail
Process value reached 'first peak' and -
‘second peak in time Likely successful NA
Output Sequence 2: 50 #70 +50
Sequence Condition Autotune Result Action for Autotune Fail
Process value not able to reach 'first peak’ | Likely unsuccessful Reduce Deviation or Increase Step
Output Sequence 3: 50 #70 $30 #50
Sequence Condition Autotune Result Action for Autotune Fail
Process value not able to reach second peak | Likely unsuccessful Increase Deviation or increase Step
Output Sequence 4: 50 70
Sequence Condition Autotune Result Action for Autotune Fail
E;ﬁgess value not able to reach First peak in Likely unsuccessful Increase ATDynamSet
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PID Application Example Figure 68 - Example of a PID Application

« >

Water in

Water level —p

e

Tank Water out

Figure 68 shows a basic water level control system to maintain a preset water level in the tank.
A solenoid valve is used to control incoming water, filling the tank at a preset rate. Similarly,
outflowing water is controlled at a measurable rate.

IPID Autotuning for First and Second Order Systems

Autotune of IPID can only work on first and second order systems.

A first order system can be described by an independent energy storage element. Examples of
first order systems are the cooling of a fluid tank; the flow of fluid from a tank; a motor with
constant torque driving a disk flywheel or an electric RC lead network. The energy storage
elements for these systems are heat energy, potential energy, rotational kinetic energy, and
capacitive storage energy, respectively.

This may be written in a standard form such as f(t) = tdy/dt + y(t), where T is the system time
constant, f is the forcing function, and y is the system state variable.

In the cooling of a fluid tank example, it can be modeled by the thermal capacitance C of the
fluid and thermal resistance R of the walls of the tank. The system time constant is RC, the
forcing function is the ambient temperature, and the system state variable is the fluid
temperature.

A second order system can be described by two independent energy storage elements that
exchange stored energy. Examples of second order systems are: a motor driving a disk
flywheel with the motor that is coupled to the flywheel via a shaft with torsional stiffness, or
an electric circuit composed of a current source driving a series LR (inductor and resistor)
with a shunt C (capacitor). The energy storage elements for these systems are the rotational
kinetic energy and torsion spring energy for the former, and the inductive and capacitive
storage energy for the latter. Motor drive systems and heating systems can be typically
modeled by the LR and C electric circuit.
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PID Code Sample

Figure 69 - Sample of PID Code to Control a PID Application

=

PID_OutpuiRegul. Y
TR L
TEDCONTROILER T + FBEN FBEND! | In Pwm
IPIDCONTROLLER
ood ot Process Duput = RIN ROUT Nt T_sample
T d sV - . S
§ —t FeadBack ATWaming [
5 AutoManu 1 OurGains:
i PID_ il Insinize
i  PID_Gan 1
AT_Tng ] AutoTune
AT_Pamas
P} Faadback 1
— PID_Feedback
e EN FB_ENO
O
iy RST_FB M Mt F5 RST FB OUT
St FE_IN
FB_PRESET B

Figure 69 shows the sample code for controlling the PID application example (Figure 68). The
sample code, developed using Function Block Diagrams, consists of a pre-defined function
block (IPIDCONTROLLER), and four user-defined function blocks. The four user-defined
function blocks are:

»  PID_OutputRegulator

Regulates the output of IPIDCONTROLLER within a safe range to verify that there is no
damage to the hardware that is used in the process.

If RMIN < RIN < RMAX, then ROUT =RIN,
If RIN < RMIN, then ROUT = RMIN,
If RIN > RMAX, then ROUT = RMAX.

»  PID_Feedback
Acts as a multiplexer.

If FB_RST is false, then FB_OUT = FB_IN,
If FB_RST is true, then FB_OUT = FB_PREVAL.

» PID_PWM

Provides a PWM function, which converts a real value to a time-related ON/OFF output.
+  SIM_WATERLVL

Simulates the process that is shown in the PID application example (Eigure 68).

IMPORTANT  User Program Scan Time

The autotuning method must cause the output of the control loop to
oscillate. To identify the oscillation period, the IPID must be called
frequently enough to sample the oscillation adequately. The scan time of
the user program must be less than half the oscillation period. In
essence, you must adhere to the Shannon or Nyquist-Shannon sampling
theorem.

Also, you must trigger the function block at a relatively constant time
interval. You can achieve this with an ST interrupt function.
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Notes:
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System Loading

Table 135 - Micro830, Micro850, and Micro870 Power Requirements

Controller/Module Power Requirement

Micro830, Micro850, and Micro870

(without plug-in/expansion 1/0)

10/16-point 5W

24-point 8w

48-point nw

Plug-in modules, each 144 W
2085-1016 - 085w
2085-10321 - 09%BWw
2085-1A8 - 07BW
2085-IM8 - 075w
2085-0A8 - 090w

oo m o

(system bus power consumption) 2085-0W8 ~ 180w
2085-0W16 - 320w
2085-1F4 - 10w
2085-1F8 - 1BW
2085-0F4 - 370w
2085-IRT4 - 200w

Calculate Total Power for Your Micro830/Micro850/Micro870
Controller

To calculate Total Power for your Micro830, Micro850, and Micro870 controller, use the
following formula:

Total Power =Main Unit Power + No. of Plug-ins * Plug-in Power + Sum of Expansion
1/0 Power

Example 1:
Derive Total Power for a 24-point Micro830 controller with two plug-ins.

Total Power =8 W+ 1.44W*2+0=10.88 W

Example 2:
Derive Total Power for a 48-point Micro850 controller, with 3 plug-ins, and 2085-1016, and
2085-IF4 expansion I/0 modules attached.

Total Power =TI W + 3 *1.44 W+ 0.85 W+ 17 W =17.87W
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Calculate External AC Power Supply Loading for your Micro830 Controller

To calculate External AC Power Supply Loading:
+  Get total sensor current loading. For this example, assume it is 250 mA.

» Calculate Total Power Loading by Sensor using this formula:
(24V* 250 mA) 6 W.

«  Derive External AC Power Supply Loading using this formula:
AC Power Supply Loading = Total Power that is calculated for a Micro800 system with
Plug-in + Total power loading by Sensor.

As an example, a 48-point Micro850 controller with 2 plug-ins, 2085-1016 and 2085-IF4
expansion 1/0, and 250 mA sensor current (6 W sensor power) have the following Total Loading
for AC Power Supply:

Total loading for AC power supply =17.87W + 6 W=23.87W

ATTENTION: Maximum loading to AC Power Supply is limited to 38.4 W with
maximum surrounding ambient temperature limited to 65 °C (149 °F).
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DF1 Full-duplex Protocol

Connect to Networks using DF1

IMPORTANT This appendix only applies to Micro850 (2080-L50E) and Micro870
(2080-L70E) contraollers.

The following protocols are supported on the embedded serial port, including any
2080-SERIALISOL plug-in module that is installed, on the newer Micro850 (2080-L50E) and
Micro870 (2080-L70E) contraollers.

«  DFTFull-duplex
+  DF1Half-duplex Master/Slave
» DF1Radio Modem

DF1 Full-duplex protocol provides a point-to-point connection between two devices. DF1 Full-
duplex protocol combines data transparency (American National Standards Institute ANSI -
X3.28-1976 specification subcategory D1) and 2-way simultaneous transmission with
embedded responses (subcategory F1).

The controller supports the DF1 Full-duplex protocol via RS-232 connection to external devices,
such as computers, or other controllers that support DF1 Full-duplex.

DF1 support is achieved through the CIP serial interface in the Micro800 controllers.

DF1 Full-duplex protocol (also referred to as DF1 point-to-point protocol) is useful where
RS-232 point-to-point communication is required. DF1 protocol controls message flow, detects
and signals errors, and retries if errors are detected.

Example DF1 Full-duplex Connections

Micro870 controller
Computer )

Computer
@em cable

Modem 1761-CBL-PM02 with null modem adapter
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DF1 Half-duplex Protocol

DF1 Half-duplex protocol is a multi-drop single master/multiple slave network. DF1 Half-duplex
protocol supports data transparency (American National Standards Institute ANSI - X3.28-1976
specification subcategory D1). In contrast to DF1 Full-duplex, communication takes place in
one direction at a time. You can use the RS-232/RS-485 port on the controller as both a Half-
duplex programming port and a Half-duplex peer-to-peer messaging port.

DF1 Half-duplex Operation

A DF1 Half-duplex master device initiates all communication by “polling” each slave device. The
slave device may only transmit when it is polled by the master. It is the master's responsibility
to poll each slave on a reqular and sequential basis to allow slave devices an opportunity to
communicate.

An additional feature of the DF1 Half-duplex protocol is that it is possible for a slave device to
enable a MSG write or read to/from another slave. When the initiating slave is polled, the MSG
is sent to the master. The master recognizes that the message is not intended for it, but for
another slave, so the master immediately forwards the message to the intended slave. The
master does this automatically; you do not need to program the master to move data between
slave nodes. This slave-to-slave transfer can also be used by programming software to allow
slave-to-slave upload and download of programs to controllers (including the master) on the
DF1 Half-duplex link.

The controller can act as the master or as a slave on a Half-duplex network. When the
controller is a slave device, a master device is required to run the network. Several other Allen-
Bradley products support the DF1 Half-duplex master protocol.

DF1 Half-duplex supports up to 255 devices (address 0...254) with address 255 reserved for
master broadcasts. As a DF1 Half-duplex slave device, the controller supports broadcast
reception. As a DF1 Half-duplex master, the controller supports both the reception and
initiation of broadcast write commands (via the MSG instruction). The controller also supports
Half-duplex modems using RTS/CTS hardware handshaking.

IMPORTANT  Firmware revision 20 for Micro850 and Micro870 controllers does not
support the broadcast function in Half-duplex master. This feature will
be supported in a future firmware revision.

Considerations When Communicating as a DF1 Slave on a Multi-drop
Link

When communication is between either your programming software and a Micro800 controller
or between two Micro800 controllers via slave-to-slave communication on a larger multi-drop
link, the devices depend on a DF1 Half-duplex master to give each of them access in a timely
manner. As the number of slave devices increases, the time between when slave devices are
polled also increases. This increase in time may also be large if you are using low
communication rate. As these time periods grow, you must increase the poll timeout and reply
timeout values for slave devices.

IMPORTANT  Program download is not supported in the DF1 Half-duplex and Radio
Modem for Micro850 (2080-L50E) and Micro870 (2080-L70E) controllers
firmware revision 20 or later.

Using Modems with Micro800 Programmable Controllers

The types of modems you can use with Micro800 controllers include the following:

»  Dial-up phone modems
A Micro800 controller, on the receiving end of the dial-up connection, can be configured
for DF1 Full-duplex protocol with or without handshaking. The modem connected to the
Micro800 controller should support auto-answer.
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Modem Control Line
Operation

+ Leased-line modems
Leased-line modems are used with dedicated phone lines that are typically leased from
the local phone company. The dedicated lines may be in a point-to-point topology
supporting Full-duplex communications between two modems or in a multi-drop
topology supporting Half-duplex communications between three or more modems.

+ Radio modems
Radio modems may be implemented in a point-to-point topology supporting either Half-
duplex or Full-duplex communications, or in a multi-drop topology supporting half-
duplex communications between three or more modems. Micro800 controllers also
support DF1 Radio Modem protocol.

+ Line drivers
Line drivers, also called short-haul modems, do not actually modulate the serial data,
but rather condition the electrical signals to operate reliably over long transmission
distances (up to several miles). Line drivers are available in Full-duplex and Half-duplex
models.

For point-to-point Full-duplex modem connections that do not require any modem
handshaking signals to operate, use the DF1 Full-duplex protocol with no handshaking. For
point-to-point Full-duplex modem connections that require RTS/CTS handshaking, use the DF1
Full-duplex protocol with handshaking.

For radio modem connections, use the DF1 Radio Modem protocol, especially if store and
forward capability is required.

For general multi-drop modem connections, or for point-to-point modem connections that
require RTS/CTS handshaking, use the DF1 Half-duplex slave protocol. In this case, one (and
only one) of the other devices must be configured for the DF1 Half-duplex master protocol.

Micro850 (2080-L50E) and Micro870 (2080-L70E) controllers support RTS/CTS

Q modem handshaking when configured for DFT Full-duplex protocol with the control
line parameter set to Full-duplex Modem Handshaking or DF1 Half-duplex slave
protocol with the control line parameter set to Half-duplex Modem.

These controllers also support the Data Carrier Detect (DCD) line for the DF1 radio
modem protocol. No other modem handshaking lines (such as Data-Set™ Ready
and Data Terminal Ready) are supported by Micro800 controllers.

The following explains the operation of the Micro800 controllers when you configure the
RS-232 serial port for the following applications.

DF1 Full-duplex
When configured for DFT Full-duplex, the following control line operation takes effect:

No Handshake Selected

RTS is always inactive (low). Receptions and transmissions take place regardless of the state
of CTS input. Only make this selection when the Micro800 controllers are directly connected to
another device that does not require handshaking signals.

Full-duplex (RTS always ON) Selected

RTS is always active (high).

Transmissions require CTS to be active.
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DF1 Half-duplex Slave
When configured for DF1 Half-duplex slave, the following control line operation takes effect:

No Handshake Selected

RTS is always inactive. Receptions and transmissions take place regardless of the state of CTS
input. Only make this selection when the controller is directly connected to another device that
does not require handshaking signals.

Half-duplex without Continuous Carrier (RTS/CTS) Selected

RTS is only activated during transmissions (and any programmed delays before or after
transmissions). Transmissions require CTS to be active.

DF1 Half-duplex Master

When configuring for the DF1 Half-duplex master, the following control line operation takes
effect:

No Handshake Selected

RTS is always inactive. Receptions and transmissions take place regardless of the state of CTS
input. Only make this selection when the controller is directly connected to another device that
does not require handshaking signals.

Full-duplex Modem (RTS always ON) Selected

RTS is always active (high).

Transmissions require CTS to be active.

Half-duplex without Continuous Carrier (RTS/CTS) Selected

RTS is only active during transmissions (and any programmed delays before and after
transmissions).

Transmissions require CTS to be active

DF1Radio Modem

When you configure the Micro800 controllers for DF1 Radio Modem, the following control line
operation takes effect:

No Handshake Selected

RTS is always inactive. Receptions and transmissions take place regardless of the state of CTS
input. This selection should only be made when the controller is directly connected to another
device that does not require handshaking signals.

Half-duplex without Continuous Carrier (RTS/CTS) Selected

RTS is activated during transmission and during any programmed delays before or after
transmissions. Programmed delays include RTS Send Delay and RTS Off Delay.
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Configure DF1 Half-Duplex
Parameters

Configure a Standard-Mode
DF1 Half-duplex Master
Station

Transmissions require CTS to be active. If CTS is inactive at the onset of transmission, one
second will be provided to wait for CTS to become active before the message packet is
discarded.

Half-duplex with DCD Handshake Selected

RTS is activated during transmissions and during any programmed delays before and after
transmissions. Programmed delays include RTS Send Delay and RTS 0ff Delay. The DCD input
signal is monitored to determine if transmissions are acceptable. If DCD is active, receptions
are possible.

Transmissions require CTS to be active and DCD to be inactive. If DCD is active at the onset of
transmission, a configured delay (DCD Wait Delay) will wait for DCD to become inactive before
discarding the packet. If CTS is inactive at the onset of transmission, one second will be
provided to wait for CTS to become active before the message packet is discarded.

RTS Send Delay and RTS Off Delay

Through your programming software, the parameters RTS Send Delay and RTS Off Delay let you
set how long RTS is on before transmission, and how long to keep it on after transmission is
complete. These parameters only apply when you select Half-duplex Modem. For maximum
communication throughput, leave these parameters at zero.

For use with Half-duplex Modems that require extra time to turnaround or key-up their
transmitter even after they have activated CTS, the RTS Send Delay specifies (in 20 millisecond
increments) the amount of delay time after activating RTS to wait before checking to see if
CTS has been activated by the modem. If CTS is not yet active, RTS remains active, and as long
as CTS is activated within one second, the transmission occurs. After one second, if CTS is still
not activated, then RTS is set to inactive and the transmission is aborted.

For modems that do not supply a CTS signal but still require RTS to be raised before
transmission, jumper RTS to CTS and use the shortest delay possible without losing reliable
operation.

IMPORTANT If an RTS Send Delay of 0 is selected, then transmission starts as soon
as CTS is activated. If CTS does not go active within one second after
RTS is raised, RTS is set inactive and the transmission is stopped.

Certain modems drop their carrier link when RTS is set inactive even though the transmission
has not finished. The RTS 0ff Delay parameter specifies in 20 millisecond increments the delay
between when the last serial character is sent to the modem and when RTS is deactivated.
This gives the modem extra time to transmit the last character of a packet.

left at 0. Never select an RTS Off Delay that is greater than the RTS Send Delay
in the other devices on the network, or you may incur two devices trying to

2 ATTENTION: For almost all modem applications, the RTS Off Delay should be
transmit simultaneously.

Choose standard mode if you want to query slave stations for information based on user-
configured polling ranges. This mode is often used in general point-to-multipoint
configurations.

To configure the controller as a master station using standard-communication mode, place
the controller into program mode and follow the steps below using your programming
software:
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1. To bring up the configuration page, select
Serial Port.

2. On the Serial Port configuration page, select

Controller Organizer

Half-Duplex Master for DF1 Mode.

~ 3 x | IUEELUCIE start Page

3. Choose a Standard Polling Mode. Mok
4. Configure the rest of the communicM Coneline
Error Detection: CRC

driver according to Table 136.

Project Name: Project Micro870
4 Wl Controller Micro870
= Controller Variables
- 4 L a
4 W Tosks Download  Upload Secure
£3 MainTask
4 ] Assets
1 Add-On Instructions © e
4 & DataTypes o] 2 o
& Arays
&9 Structures
&9 Defined Words
o o
Controller
General
Memory
Startup/Faults
USB Port
Ethernet
Interrupts
Modbus Mapping
Real Time Clock
Embedded /0
Data Log
Recipe
Controller - Serial Port
Baud Rate: 38400
Parity: None
Station Address: 1%
Protocol Control
- | Hair Duplex Master ©
Rs232 >
Half-Duplex w/o continuous carrier (RTS/CTS)
Polling Mode: Std, Single msg. per scan
[ Duplicate Packet Detection
ACK Timeout: 50| x20ms
Message Retries 3 RTS Off Delay: 0] x20ms
Pre Transmit Delay: 0 xims RS Send Delay 0| x20ms
Polling Ranges
Priority High 0 Normal High 0

Priority Low: 255 Normal Low: 255

Normal Poll Group Size: 0

Table 136 shows the parameters for configuring a Micro850 (2080-L50E) or Micro870 (2080-
L70E) controller as a master station using standard-communication mode to talk to slave

stations.
Table 136 - Configure a Micro800 Controller as a Master Using Standard-communication
Mode

Parameter Selections

Baud Rate Select a communication rate that all devices in your system support. Configure all
devices in the system for the same communication rate.

Parit Parity provides additional message packet error detection. To implement even

y parity checking, choose Even. To implement no parity checking, choose None.

A node address identifies the controller on the DF1 half-duplex link. Each station

Node Add on a link must have a unique address. Choose an address between 0yy and 254

ode Address Node address 255y is the broadcast address, and cannot be selected as a

station’s individual address.
Defines the mode in which the driver operates. Choose a method appropriate for
your system configuration:
« If you are not using a modem, choose NO HANDSHAKE.

Control Line « |f the master modem is full duplex, choose FULL-DUPLEX (RTS ALWAYS ON).

« If all modems in the system are half-duplex, choose HALF-DUPLEX WITHOUT
CONTINUQUS CARRIER (RTS/CTS).

See Modem Control Line Operation on page 337 for a description of the control

line operation settings.

Error Detection

With this selection, you choose how the controller checks the accuracy of each
DF1 packet transmission.
BCC: This algorithm provides a medium level of data security. It cannot detect:
- Transposition of bytes during transmission of a packet
- The insertion or deletion of data values of zero within a packet
CRC: This algorithm provides a higher level of data security.
Select an error detection method that all devices in your configuration can use.
When possible, choose CRC.
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Table 136 - Configure a Micro800 Controller as a Master Using Standard-communication

Mode (Continued)
Parameter Selections
If you want to receive:
« Only one message from a slave station per its turn, choose STANDARD (SINGLE
Polling Mode MESSAGE TRANSFER PER NODE SCAN). Choose this method only if it is critical to

keep the poll list scan time to a minimum.
- As many messages from a slave station as it has, choose STANDARD (MULTIPLE
MESSAGE TRANSFER PER NODE SCAN).

Duplicate Packet Detect

Duplicate Detect lets the controller detect if it has received a message that is a
duplicate of its most recent message from anather station. If you choose
duplicate detect, the controller acknowledges (ACK) the message but doens not
act on it since it has already performed the message's task when it received the
command from the first message.

If you want to detect duplicate packets and discard them, check this parameter.
If you want to accept duplicate packets and execute them, leave this parameter
unchecked.

ACK Timeout

The amount of time, in 20 millisecond increments, that you want the controller to
wait for an acknowledgment to the message it has sent before the controller
retries the message or the message errors out. This timeout value is also used for
the poll response timeout. See Minimum DF1 Half-duplex Master ACK Timeout on
page 341 for recommendations to minimize this value.

RTS Off Delay

Defines the amount of time, in 20 millisecond increments that elapses between
the end of the message transmission and the de-assertion of the RTS signal. This
time delay is a buffer to make sure that the modem has transmitted the message
but should normally be left at zero. See RTS Send Delay and RTS Off Delay on
page 339 for further guidelines for setting this parameter.

RTS Send Delay

Defines the amount of time, in 20 millisecond increments that elapses between
the assertion of the RTS signal and the beginning of the message transmission.
This time allows the modem to prepare to transmit the message. The Clear to
Send (CTS) signal must be high for transmission to occur. See RTS Send Delay and
RTS Off Delay on page 339 for further guidelines for setting this parameter.

Pre-Transmit Delay

Defines the amount of time in 1 millisecond increments that elapses between
when the controller has a message to send and when it asserts the RTS signal.

Message Retries

Defines the number of times a master station retries either:

« Amessage before it declares the message undeliverable

« A poll packet to an active station before the master station declares that
station to be inactive.

Priority Polling Range - High

Select the last slave station address to priority poll.

Priority Polling Range - Low

Select the first slave station address to priority poll. Entering 255 disables priority
polling.

Normal Polling Range - High

Select the last slave station address to normal poll.

Normal Polling Range - Low

Select the first slave station address to normal poll. Entering 255 disables normal
polling.

Normal Poll Group Size

Enter the quantity of active stations in the normal poll range that you want polled
during a scan through the normal poll range before returning to the priority poll
range. If no stations are configured in the Priority Polling Range, leave this
parameter at 0.

IMPORTANT The unconnected timeout value in the message instruction should
always be larger than the pre-transmit delay.

Minimum DF1 Half-duplex Master ACK Timeout

The governing timeout parameter to configure for a DF1 Half-duplex master is the serial port
ACK Timeout. The ACK Timeout is the amount of time that you want the controller to wait for an
acknowledgment of its message transmissions. Set in 20 millisecond intervals, the value is the
amount of time the master waits for:

« AnACK to be returned by a slave when the master has sent it a message, or
» Apoll response or message to be returned by a slave when the master has sent it a poll

packet.
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The timeout must be long enough that after the master has transmitted the last character of
the poll packet, there is enough time for a slave to transmit (and the master receive) a
maximum-sized packet before the time expires.

To calculate the minimum ACK timeout, you must know:
o The modem communication rate

« Maximum-sized data packet (the maximum number of data words that a slave write
command or read reply packet might contain)

«  The RTS/CTS or turnaround delay of the slave modem
 The configured RTS Send Delay in the slave
« The program scan time of the slave

Determining Minimum Master ACK Timeout

To determine the minimum ACK Timeout, you must first calculate the transmission time by
multiplying the maximum-sized data packet for your controller by the modem rate in ms/byte.
For example, we assume a Micro800 controller (103 data words or 224 bytes total packet size
including overhead) and a 9600 bps modem, which transmits at approximately 1 ms/byte.
Therefore, the message transmission time is 224 ms. For approximate modem transmission
rates, see the following table.

Table 137 - Approximate Modem Transmission Rates

Speed (bps) Rate, approx (ms/byte)
4800 2 ms/byte

9600 1ms/byte

19200 0.5 ms/byte

Next, you must determine the average slave program scan time. In Connected Components
Workbench software, double-click the controller variables in the Controller Organizer and
locate the system tag _SYSVA_TCYCYCTIME in the Variable tab. For this example, assume that
the program scan time is 20 ms. The program scan time varies by application.

Finally, you must determine the larger of two values, either the configured slave RTS Send
Delay or the turnaround time of the slave modem. The RTS Send Delay time can be found by in
the Configuration screen of the Micro800 embedded serial port. The RTS Send Delay time is in
intervals of 20 ms, so with a value of 3 in the box, the RTS Send Delay time is 20 ms multiplied
by 3. Using this value (60 ms) for our example, and assuming that the turnaround time of the
modem is 50 ms (which varies by modem), choose to use the RTS Send Delay time of 60 ms for
your calculation.

Having determined the maximum message transmission time (224 ms), the average slave
program scan time (20 ms) and the largest of either the RTS Send Delay (60 ms) or the modem
turnaround time, the minimum ACK timeout is the sum of these values.

Parameter Example Values (in ms)

Max Message Transmission Time 224

Average Program Scan Time 20

RTS Send Delay 60

Modem Turnaround Time 50

Calculated ACK Timeout 304 } Use only the largest of these two values.
Round up to Nearest 20 ms 320
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Configure a Message-based
Mode DF1 Half-duplex

Master Station

DF1 Half-Duplex Master Communication Diagnostics

Communication diagnostics is available while connected to the controller by clicking the
Diagnose communication status button. Table 138 explains information regarding the
diagnostic counter data displayed.

1. Click Diagnose communication status to bring Controller - Seriel Port
up the DF1 Half-duplex master diagnostics. Common Settings
Baud Rate: 19200 s
Diagnose communi
Parity: Nene.

Station Address:

Micro870 - Communication Diagnostics + % [[J1Siacti)

Communicaton: | SeralPor :
Channel: Embedded Serial
2. See Table 138 for details concerning the DF1 Driver P serial

Half-duplex master Communication DF1 Mode Half-Duplex Master

Diagnostics screen. DiSgnestc Cmmtery
Packets Received: 0 Packets Sent: [
Duplicates Received: 0 Undelivered Packets: o
Messages Retried: 0 Bad Packets Received: [
Max Priority Scan Time (ms); 0 Last Priority Scan Time (ms: 0
Max Normal Scan Time (ms}: 0 Last Normal Scan Time (ms) 0

Table 138 - DF1 Half-duplex Master Communication Diagnostics Parameters

Status Field Definition

Packets Sent The total number of DF1 messages sent by the controller (including message
retries)

Packets Received The number of messages received with no errors

Last Normal Scan Time (ms) |Time in millisecond increments of last scan through Normal Poll List
Last Priority Scan Time (ms) |Time in millisecond increments of last scan through Priority Poll List
Message Retried The number of message retries sent by the controller

The number of messages that were sent by the controller but not acknowledged by
the destination device

The number of times the controller received a message packet identical to the
previous message packet

The number of incorrect data packets received by the controller for which no ACK
was returned

Max Normal Scan Time (ms) |Maximum time in millisecond increments to scan the Normal Poll List
Max Priority Scan Time (ms) |Maximum time in millisecond increments to scan the Priority Poll List

Undelivered Packets

Duplicate Received

Bad Packet Received

Choose message-based communication mode if you want to use MSG instructions in user
programming to communicate with one station at a time. If your application uses satellite
transmission or cellular transmission, consider choosing message-based. Communication to a
slave station can be initiated on an as-needed basis.

With message-based mode, you do not have an active node file that you can use to monitor
station status. Also, you cannot implement slave station-to-slave station messaging or slave
programming.

To configure the controller for a master station using message-based communication, place
the controller in program mode and follow the steps below in the Connected Components
Workbench software.
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1. To bring up the configuration page, click
Serial Port.

2. On the Serial Port configuration page, select —_ |

Half-Duplex Master for your DF1 Mode.
3. Choose a Message-based Polling Mode.
4. Configure the rest of the communication
driver according to Table 139.

Microg70 + X [Sendee
Run

Micro870

0

& )
Download  Upload  Diagnose~  Secure

General
Memory
- Startup/Faults
Serial Port
USE Port
Ethernet
- Interrupts
Modbus Mapping
Real Time
Embedded 1/0
- Data Log
Recipe
£ Motion
e New Axis >
- < New Axis >
£+ Plug-in Modules
< Empty >
<Empty >
- < Empty >
£ Expansion Modules
< Available >
< Available >

“ | Controller - Serial Port

Common Settings

—»

CIP Serial

Driver:
Baud Rate: 38400 b

Parity: None b

19

Station Address:

DF1 Mode: {Half-Duplex Master v
Media: RS232 bt
Control Line: No Handshake ¥

CRC b

Polling Mode: Msg, Allow Slaves to Initiate ~

Duplicate Packet Detection

- < Available > ACK Timeout: 50| x20ms

< Available > Reply Msg Timeout: 5| x20ms

< Available >

< Available > Message Retries: 3

- < Available > — Pre Transmit Delay: 0] x1ms

Define the parameters shown in Table 139 when configuring a Micro800 controller as a master
station using message-based communication mode to talk to slave stations.

Table 139 - Configure a Micro800 Controller as a Master Using Message-based
Communication Mode

Parameter

Selections

Baud Rate

Select a communication rate that all devices in your system support. Configure all devices
in the system for the same communication rate.

Parity

Parity provides additional message packet error detection. To implement even parity
checking, choose Even. To implement no parity checking, choose None.

Node Address

A node address identifies the controller on the DF1 Half-duplex link. Each station on a link
must have a unique address. Choose an address between 0yy and 254;; Node address 255

is the broadcast address, and cannot be selected as a station’s individual address.

Media

Select the communication media for the DF1 protocol:
« RS-232
« RS-485 (only available when DF1 mode is Half-duplex)

Control Line

This parameter defines the mode in which the driver operates. Choose a method

appropriate for your system’s configuration:

« If you are not using a modem, choose NO HANDSHAKE.

« If the master modem is full-duplex, choose FULL-DUPLEX (RTS ALWAYS ON).

« If all modems in the system are half-duplex, choose HALF-DUPLEX WITHOUT CONTINUOUS
CARRIER (RTS/CTS).

See Modem Control Line Operation on page 337 for descriptions of control line operation

settings.

Error Detection

With this selection, you choose how the controller checks the accuracy of each DF1 packet
transmission.
BCC: This algorithm provides a medium level of data security. It cannot detect:
- Transposition of bytes during transmission of a packet
- The insertion or deletion of data values of zero within a packet
CRC: This algorithm provides a higher level of data security.
Select an error detection method that all devices in your configuration can use.
When possible, choose CRC.

3h4
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Table 139 - Configure a Micro800 Controller as a Master Using Message-based
Communication Mode (Continued)

Parameter Selections
If you want to:
- Accept unsolicited messages from slave stations, choose MESSAGE BASED (ALLOW SLAVES
TO INITIATE MESSAGES)
Slave station-initiated messages are acknowledged and processed after all master
station-initiated (solicited) messages.
Note: Slave stations can only send messages when they are polled. If the message-based
master station never sends a slave station a message, the master station never sends the
Polling Mode slave station a poll. Therefore, to obtain a slave station-initiated message from a slave

station regularly, you should choose to use standard communication mode instead.
Ignore unsolicited messages from slave stations, choose MESSAGE BASED (DO NOT ALLOW
SLAVES TO INITIATE MESSAGES)

Slave station-initiated messages are acknowledged and discarded. The master station
acknowledges the slave station-initiated message so that the slave station removes the
message from its transmit queue, which allows the next packet that is slated for
transmission into the transmit queue.

Duplicate Packet
Detect

Duplicate Detect lets the controller detect if it has received a message that is a duplicate of
its most recent message from another station. If you choose duplicate detect, the controller
acknowledges (ACK) the message but does not act on it since it has already performed the
message's task when it received the command from the first message.

If you want to detect duplicate packets and discard them, check this parameter. If you want
to accept duplicate packets and execute them, leave this parameter unchecked.

Reply Message Wait
Timeout

Defines the amount of time in 20 millisecond increments that the master station will wait
after receiving an ACK (to a master-initiated message) before polling the slave station for a
reply.

Choose a time that is, at minimum, equal to the longest time that a slave station must
format a reply packet. This would typically be the maximum scan time of the slave station.

ACK Timeout

Defines the amount of time in 20 millisecond increments that you want the controller to
wait for an acknowledgment to the message it has sent before the controller retries the
message or the message errors out. This timeout value is also used for the poll response
timeout. See See Minimum DF1 Half-duplex Master ACK Timeout on page 341 for
recommendations to minimize this value.

RTS Off Delay

Defines the amount of time in 20 millisecond increments that elapses between the end of
the message transmission and the de-assertion of the RTS signal. This time delay is a buffer
to make sure that the modem has transmitted the message but should normally be left at
zero. See RTS Send Delay and RTS Off Delay on page 339 for further guidelines for setting
this parameter.

RTS Send Delay

Defines the amount of time in 20 millisecond increments that elapses between the
assertion of the RTS signal and the beginning of the message transmission. This time allows
the modem to prepare to transmit the message. The Clear to Send (CTS) signal must be high
for transmission to occur. See RTS Send Delay and RTS Off Delay on page 339 for further
guidelines for setting this parameter.

Pre-Transmit Delay

Defines the amount of time in 1 millisecond increments that elapses between when the
controller has a message to send and when it asserts the RTS signal.

Message Retries

Defines the number of times a master station retries a message before it declares the
message undeliverable.

IMPORTANT The unconnected timeout value in the message instruction should

always be larger than the pre-transmit delay.
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Configure a Slave Station
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Half-Duplex Slave for your DF1 Mode.

3. Configure the rest of the communication

driver according to Table 140.

To choose the controller as a slave station, follow the steps below using your programming

software:
Micro870 i
0 & a
Download ~ Upload  Diagnose Secure v
General “ | Controller - Serial Port
- Memory
Startup/Faults Common Settings
. . . > (t
1. To bring up the configuration page, select —— P st?er Drver: apsera~] (@]
Serial Port. - Ethemet Baud Rate: 38400 v
. . . Interrupts
2. On the Serial Port configuration page, select —_| - Modbus Magping parity: None -

Clock Station Address: 1 %

- Embedded 1/0
Datalog
Recipe

£ Motion

| < New Axis >

tocol Control

DF1 Mode: Half-Duplex Slave v

< New Axis > Media: RS232 v
£1-Plug-in Modules
Control Line: No Handshake ¥
< Empty >
- < Empty > Error Detection: CRC v
< Empty > .
EOTS
£ Expansion Modules [ URPLESSION
< Available > Duplicate Packet Detection
IR Poll Timeout 3000| x20 ms

< Available >

< Available > Message Retries: 3
SAVAADIE Pre Transmit Delay: 0| x1ms
- < Available >

< Available » 9

Define these parameters when configuring a Micro800 controller as a slave station.

Table 140 - Configure a Micro800 Controller as a Slave Station

Parameter

Selections

Baud Rate

Select a communication rate that all devices in your system support. Configure all
devices in the system for the same communication rate.

Parity

Parity provides additional message packet error detection. To implement even parity
checking, choose Even. To implement no parity checking, choose None.

Node Address

A node address identifies the controller on the DF1 half-duplex link. Each station on a
link must have a unique node address. Choose an address between 0;g and 254y

Node address 255 is the broadcast address, which you cannot select as a station's
individual address.

Control Line

This parameter defines the mode in which the driver operates. Choose a method

appropriate for your system'’s configuration:

« If you are not using a modem, choose NO HANDSHAKE.

« If the master modem is full-duplex and the slave modem is half-duplex, choose
HALF-DUPLEX WITHOUT CONTINUOUS CARRIER (RTS/CTS).

See page Modem Control Line Operation on page 337 for descriptions of the control

line operation settings.

Error Detection

With this selection, you choose how the controller checks the accuracy of each DF1
packet transmission.
BCC: This algorithm provides a medium level of data security. It cannot detect:

- Transposition of bytes during transmission of a packet

- The insertion or deletion of data values of zero within a packet
CRC: This algorithm provides a higher level of data security.
Select an error detection method that all devices in your configuration can use.
When possible, choose CRC.

Duplicate Packet Detect

Duplicate Detect lets the controller detect if it has received a message that is a
duplicate of its most recent message from the master station. If you choose
duplicate detect, the controller acknowledges (ACK) the message but does not act on
it since it has already performed the message’s task when it received the command
from the first message.

If you want to detect duplicate packets and discard them, check this parameter. If
you want to accept duplicate packets and execute them, leave this parameter
unchecked.
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Configure Poll Timeout

Table 140 - Configure a Micro800 Controller as a Slave Station (Continued)

Parameter Selections

The timer keeps track of how often the station is polled. If the station has a message
to send, it starts a timer.

If the poll timeout expires before the message timeout, which you specify in the MSG
control block, the MSG error bit is set and the message is removed from the transmit
Poll Timeout queue.

If the message timeout, which you specify in the MSG control block, expires before
the poll timeout expires, the MSG error bit and MSG timeout bit are set.

The poll timeout can be disabled by entering a zero. See Configure Poll Timeout on
page 347 for recommendations to minimize this value.

Defines the amount of time in 20 millisecond increments that elapses between the
end of the message transmission and the de-assertion of the RTS signal. This time
RTS Off Delay delay is a buffer to make sure that the modem has transmitted the message, but
should normally be left at zero. See RTS Send Delay and RTS Off Delay on page 339 for
further guidelines for setting this parameter.

Defines the amount of time in 20 millisecond increments that elapses between the
assertion of the RTS signal and the beginning of the message transmission. This time
RTS Send Delay allows the modem to prepare to transmit the message. The Clear to Send (CTS) signal
must be high for transmission to occur. See RTS Send Delay and RTS Off Delay on
page 339 for further guidelines for setting this parameter.

Defines the number of times a slave station resends its message to the master
station before the slave station declares the message undeliverable.

Defines the amount of time in 1 millisecond increments that elapses between when
the controller has a message to send and when it asserts the RTS signal.

If you want to minimize traffic on the network, you can choose to have the slave
station not send EOT packets to the master station. When EOT packets are
suppressed, the master station automatically assumes that a slave station has no
data to give if the slave station does not send a message packet as a response to a
poll.

A disadvantage of suppressing EQTs is that the master station cannot distinguish
between an active station that has no data to transmit and an inactive station.

A possible application for suppressing EOTs is the following: conserving power with a
radio modem because the radio transmitter does not have to power up to transmit a
DLE EOT packet ("no data to give” packet).

To suppress EQTs, check this parameter. To have the controller send EQTs, leave this
parameter unchecked.

Message Retries

Pre-Transmit Delay

EOT Suppression

The Poll Timeout is only used when the DF1 Half-duplex slave is initiating MSG instructions in
ladder logic. This implies that the master is most likely configured for Standard Polling Mode.
The minimum Poll Timeout value is dependent on the maximum master poll scan rate. Since
the master's polling and the slave’s triggering of a MSG instruction are asynchronous events, it
is possible that in the instant just after the slave was polled, the MSG instruction gets
triggered. This means the MSG instruction remains queued-up for transmission until the
master has polled every other slave first. Therefore, the minimum slave Serial Port Poll
Timeout value is equal to the maximum master Scan Poll Rate rounded up to the next 20 ms
increment.

Minimum Serial Port Poll Timeout = Maximum Master Scan Poll Rate

DF1 Half-duplex Slave Communication Diagnostics

Communication diagnostics is available while connected to the controller by clicking the
Diagnose communication status button. Table 141 explains information regarding the
diagnostic counter data displayed.

1. Select Diagnose communication status to Controller - serial Port
bring up the DF1 Half-duplex slave diagnostics-

Common Settings

Driver: CIP Serial
Baud Rate: 19200 k

Parity: Nene

Station Address:
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Micro870 - Communication Diagnostics & X [[¥Iaecy)

Commuricaton, [SediPor :
Channel: Embedded Serial v
2. See Table 141 for details concerning the DF1 Drver: P Sersl
Half-duplex slave Communication DF1 Mode Haf-Duplex Slave
Diagnostics screen. Diagrostic Counters
Packets Received: 0 Packets Sent: [
NAKs Receives d 0 No Memory for Receiving [
Duplicates Received: o Undelivered Packets: o
Messages Retried: o Bad Packets Received: 0

Table 141 - DF1 Half-duplex Slave Communication Diagnostics Parameters

Status Field Definition

Packets Sent Iehterigost)al number of DF1 messages sent by the controller (including message
Packets Received The number of messages received with no errors

NAKs Received The number of NAKs received by the controller

The number of times the controller could not receive a message because it did not
have available memory

Messages Retried The number of message retries sent by the controller

The number of messages that were sent by the controller but not acknowledged by
the destination device

The number of times the controller received a message packet identical to the
previous message packet

The number of incorrect data packets received by the controller for which no ACK
was returned

No Memory for Receiving

Undelivered Packets

Duplicate Received

Bad Packets Received

Configure a Radio Modem To configure a Micro800 controller channel 1for DF1 Radio Modem, do the following using your

Station

programming software:

Micro870 + X [JElele]

Micro870
Program
& 1 a
Download ~ Upload  Diagnose Secure
General “ | Controller - Serial Port
Memory
. . . Startup/Faults Common Settings
1. To bring up the configuration page, select——J  seriai port
. USB Port Driver: CIP Serial .2 D
Serlal POrt. Ethernet Baud Rate: 38400 had
2. On the Serial Port configuration page, select —__| e ey s @
. f—___ Modbus Mapping
Radio Modem for your DF1 Mode. Real Tim: Station Address: 12
3. Configure the rest of the communication DRisg

. . ; ol Control
driver according to Table 142. b

LI DF1 Mode: Radio Modem ~
< New Axis >
< New Axis > Media: RS232 v

=-Plug-in Modules

Control Line: Half-Duplex with DCD Handshake v

< Empty >
< Empty > Error Detection: CRC =
< Empty »

£ Expansion Modules Pre Transmit Delay: 0| x1ms RIS Off Delay: 0| x20ms
< Available > DCD Wait Delay: 0| =1sec RTS Send Delay: 0| x20ms
< Available >
AR & Store and Forward
< Available >
< Available > [ Enable Store and Forward

< Available >

< Available >

Table 142 - Configure a Micro800 controller for DF1 Radio Modem Communication

Parameter Default Selections
Select a communication rate that all devices in your system support. Configure all devices in the system for
Baud Raie 19,200 the same communication rate.
Parit None Parity provides additional message packet error detection. To implement even parity checking, choose Even.
y To implement odd parity checking, choose Odd. To implement no parity checking, choose None.
A node address identifies the controller on the DF1 half-duplex link. Each station on a link must have a unique
Node Address 1 node address. Choose an address between 0yy and 254;; Node address 255y is the broadcast address, which
you cannot select as a station’s individual address.
Enable Store and Forward | Not selected (Disabled) See Configure the Store and Forward Table on page 350 for more information.
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Table 142 - Configure a Micro800 controller for DF1 Radio Modem Communication (Continued)

Parameter

Default

Selections

Control Line

No Handshake

This parameter defines the mode in which the driver operates. Choose a method appropriate for your
system'’s configuration:

« If you are not using a modem, choose NO HANDSHAKE.

- Half-duplex without Continuous Carrier (RTS/CTS)

« Half-duplex with DCD Handshaking

See Modem Control Line Operation on page 337 for descriptions of the control line operation settings.

Error Detection

CRC

With this selection, you choose how the controller checks the accuracy of each DF1 packet transmission.
BCC: This algorithm provides a medium level of data security. It cannot detect:
- Transposition of bytes during transmission of a packet
- The insertion or deletion of data values of zero within a packet
CRC: This algorithm provides a higher level of data security.
Select an error detection method that all devices in your configuration can use.
When possible, choose CRC.

RTS Off Delay

Defines the amount of time in 20 millisecond increments that elapses between the end of the message
transmission and the de-assertion of the RTS signal. This time delay is a buffer to make sure that the modem
has transmitted the message, but should normally be left at zero. See RTS Send Delay and RTS Off Delay on
page 339 for further guidelines for setting this parameter.

RTS On Delay

Defines the amount of time in 20 millisecond increments that elapses between the assertion of the RTS
signal and the beginning of the message transmission. This time allows the modem to prepare to transmit
the message. The Clear to Send (CTS) signal must be high for transmission to occur. See RTS Send Delay and
RTS Off Delay on page 339 for further guidelines for setting this parameter.

Pre-Transmit Delay

Defines the amount of time in T millisecond increments that elapses between when the controller has a
message to send and when it asserts the RTS signal (if handshaking is selected) or begins transmitting (if no
handshaking is selected).

DF1Radio Modem Communication Diagnostics

Communication diagnostics is available while connected to the controller by clicking the
Diagnose communication status button. Table 143 explains information regarding the
diagnostic counter data displayed.

1. Select Diagnose communication status to Conraller - Serial Port
bring up the DF1 Radio Modem diagnostics. Common ettings
Baud Rate: 19200
Parity Nene -

Station Address:
Micro870 - Communication Diagnostics + % [[J1Siacti)
Communication: | Serial Port v Reset Counters

Channel: Embedded Serial

2. See Table 143 for details concerning the DF1
Radio Modem Communication Diagnostics
screen.

Driver CIP Serial

DF1 Mode: Radio Modem

Diagnostic Counters

Packets Received: 0 Packets Sent: 0

Duplicates Received: 0 No Memory for Receiving 0

Bad Chara eived: 0 Undelivered Packets: 0

Table 143 - DF1 Radio Modem Communication Diagnostics Parameters

Status Field Definition
Packets Sent The total number of DF1 messages sent by the controller
Packets Received The number of messages received with no errors

The number of times the controller could not receive a message because it did not
have available memory

The number of messages that were sent by the controller but not acknowledged by
the destination device

The number of times the controller received a message packet identical to the
previous message packet

Bad Characters Received The number of data characters received with transmission errors by the controller

No Memory for Receiving

Undelivered Packets

Duplicate Received
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Configure the Store and Forward Table

The Store and Forward function in Micro800 controllers provide two methods to configure -
Dynamic, which requires creating a Store and Forward table, or Static, which you can directly
configure in the Connected Components Workbench software.

Store and Forward
Enable Store and Forward

Store and Forward Type: Dynamic o

Static
Dynamic

Store and Forward Config Variable:

Use the static method when you want to configure the Store and Forward tables while the
controller is offline. Use the dynamic method when you want to configure the Store and
Forward tables while the controller is in RUN mode. The dynamic Store and Forward table
occupies a BOOL array [0...255] or DWORD array [0...7] data type. Each bit in this array
corresponds to a DF1 Radio Modem node address.

To configure a Micro800 controller to Store and Forward message packets between two other
nodes, the bits corresponding to the addresses of those two other nodes must be set. For
instance, if node 2 is used to Store and Forward message packets between nodes 1and 3, then
both Bit 1and Bit 3 must be set in the Store and Forward table (see Figure 70).

IMPORTANT Once Store and Forward is enabled, duplicate packet detection is also
automatically enabled. Whenever Store and Forward is used within a
radio modem network, every node should have Store and Forward
enabled, even if all bits in the file are cleared, so that duplicate packets
are ignored.

Figure 70 - Applying Store and Forward with DF1 Radio Modem Protocol

(Second Rebroadcast) Note 4
REPLY 1 (First Rebroadcast)
REPLY 1 Note 3
Node 1 Node 2 Node 3 < Node 4
CMD 1 REPLY 1
No bits (DST = 4, SRC = 1) 13,4 12,4 (DST=1,SRC = 4) No bits
Note 1
CMD1 CMD1
(First Rebroadcast) (Second Rebroadcast)
Note 2

Note 1- The link layer of Node 1blocks the re-transmission of a packet that is received with the SRC byte equal to the receiving node’s station
address. Packets received that originate from the receiving node should never be re-transmitted.
Note 2 - To prevent Node 2 from re-transmitting a duplicate packet, the link layer of Node 2 updates the duplicate packet table with the last 20

packets received.

Note 3 - The link layer of Node 4 blocks the re-transmission of a packet that is received with the SRC byte equal to the receiving node’s station
address. Packets received that originate from the receiving node should never be re-transmitted.
Note 4 - To prevent Node 3 from re-transmitting a duplicate packet, the link layer of Node 3 updates the duplicate packet table with the last 20

packets received.
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Figure 71 - Store and Forward Table for Node 2, Static Method

Store and Forward

Enable Store and Forward

Store and Forward Type: Static v
0-31 32-63 64 - 95 96 - 127 12BEalih0 160 - 191 2=kl 224 - 255
0 | No Forward | 8 ‘ No Forward ‘ 16 ‘ No Forward ‘ 24 ‘ No Forward |
1 | Forward | 9 ‘ No Forward ‘ 17 ‘ No Forward ‘ 25 ‘ No Forward |
2 | No Forward | 10 ‘ No Forward ‘ 18 ‘ No Forward ‘ 26 ‘ No Forward |
3 | Forward | 1 ‘ No Forward ‘ 19 ‘ No Forward ‘ 27 ‘ No Forward |
4 | Forward | 12 ‘ No Forward ‘ 20 ‘ No Forward ‘ 28 ‘ No Forward |
5 | No Forward | 13 ‘ No Forward ‘ 21 ‘ No Forward ‘ 29 ‘ No Forward |
6 | No Forward | 14 ‘ No Forward ‘ 22 ‘ No Forward ‘ 30 ‘ No Forward |
7 | No Forward | 15 ‘ No Forward ‘ 23 ‘ No Forward ‘ 31 ‘ No Forward |
Figure 72 - Store and Forward Table for Node 2, Dynamic Method
Dynamic method with BOOL array
~ Dynamic_BOOL BOOL
Dynamic_BOOL{0] (] N/A BOOL
Dynamic_BOOL[1] N/A BOOL
Dynamic_BOOL[2] O N/A BOOL
Dynamic_BOOL[3] N/A BOOL
Dynamic_BOOL(4] N/A BOOL
Dynamic_BOOL(5] O N/A BOOL
Dynamic_BOOL[6] O N/A BOOL
Dynamic_BOOL(7] (] NIA BOOL
Dynamic_BOOL(8] (] N/A BOOL
Dynamic_BOOL[9] O N/A BOOL
Dynamic_BOOL[10] O N/A BOOL
Dynamic_BOOL[11] () N/A BOOL
Dynamic_BOOL[12] M N/A BOOL
Dynamic method with DWORD array
~  Dynamic_DWORD DWORD
Dynamic_DWORD[0] 26 NiA DWORD
Dynamic_DWORDI1] (] NA DWORD
Dynamic_DWORD[2] 0 N/A DWORD
Dynamic_DWORDI[3] 0 NA DWORD
Dynamic_DWORD[4] 0 N/A DWORD
Dynamic_DWORD[5] 0 NA DWORD
Dynamic_DWORDI5] 0 NA DWORD
Dynamic_DWORD[7] 0 N/A DWORD
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Notes:
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PowerFlex 520-series User-
defined Function Block
Details

User-defined Function Block Motion Instructions

This section provides details for each instruction.

RA_PF523_VEL and RA_PF525_VEL

These instructions allow simple PowerFlex 523 or PowerFlex 525 drive control in Velocity Mode.

[ RAPFSBVELT |

| En RAPF523VEL £
~Stort Ready -
~+Stop Active 4=
—Jog Foulted +
=+ SetDir OutputFreq +
~+CirFauilt ActualDir 4
—FreqComm AtRef -
~tRef_Input Ref_Output -

Table 144 - UDFB for RA_PF523_VEL and RA_PF525_VEL

Operand Type Description
Instance RA_PF523_VEL_Y or |Unique instance of the RA_PF523_VEL UDFB or RS_PF525_VEL
RA_PF525_VEL_Y UDFB

_EN BOOL Trigger of UDFB to start executing the instruction
Start BOOL Commands the drive to start.
Stop BOOL Performs a normal stop.
Jog BOOL Commands the drive to jog.

Commands the direction of drive.
SetDir BOOL 0 = Reverse Command

1= Forward Command
ClrFault BOOL Clears the drive fault.
FreqCommand REAL Controls the reference speed of the drive. In units of 0.01 Hz.
Ref_Input Eg“gmzig%g#jr References the input data structure of the drive to control.
_ENO BOOL Indicates that the UDFB is executing.
Ready BOOL Indicates that the drive is ready for operation.
Active BOOL Indicates that the drive is operating.
Faulted BOOL Indicates fault state
OutputFreq REAL Displays the reference speed of the drive.
ActualDir STRING Indicates the rotating direction.
AtRef BOOL Indicates that the drive is at reference speed.
Ref_Output Powerflex525-0 or References the output data structure of the drive to control.

PowerFlex525V_0

RA_PF525_P0S

This instruction allows simple PowerFlex 525 drive control in Position Mode.
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RA_PF525_POS_1
| e RAPFS25_POS gyoy

Start Ready +
Stop Active ¢
Jog Faulted +
SetDir OutputFreq +
Cirfault ActualDir ¢~
FreqComm_.. AtRef -
Ref_Input AtPos +

Logicinl  TravelPosDir

Logicin2 Accel_Sts -
Freq_Pos_.. Decel_Sts +
FindHome AfHome ¢=

PosRedefine  Drv_Homed ¢=

HoldStep Ref_Output

SyncEnable  TraverseOn ¢=

TravDisable TraverseDe ¢

Syncold 1-
SyncRamp ¢+
Table 145 - UDFB for RA_PF525_P0S
Operand Type Description
Instance RA_PF525_P0S_X Unique instance of the RA_PF525_P0S UDFB
_EN BOOL Trigger of UDFB to start executing the instruction
Start BOOL Commands the drive to start.
Stop BOOL Performs a normal stop.
Jog BOOL Commands the drive to jog.
Commands the direction of drive.
SetDir BOOL 0 = Reverse Command
1= Forward Command
ClrFault BOOL Clears the drive fault.
FreqCommand REAL Controls the reference speed of the drive. In units of 0.01 Hz.
Ref_Input PowerFlex525P_| References the input data structure of the drive to control.
Logicln1 BOOL Provides an identical function as the “Logic InT" Digital Input
option.
LogicIn? BOOL tlj[r]rilv[;ﬁes an identical function as the “Logic In2" Digital Input
Freq_PosSell BOOL Frequency and Position selection
000 = Frequency and Position Step 0
Freq_PosSel2 BOOL 001=Frequency and Position Step 1
010 = Frequency and Position Step 2
01 = Frequency and Position Step 3
100 = Frequency and Position Step 4
Freq_PosSels BOOL 101= Frequency and Paosition Step 5
110 = Frequency and Paosition Step 6
T = Frequency and Position Step 7
] Next start command causes the drive to find home.
FindHome BOOL 1= Find Home
Overrides other inputs and causes the drive to remain at its
HoldStep BOOL current step (running at zero speed once it reaches its position)

until released.

1=Hold Step
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Kinetix 5100 Drive Device

Object UDFB

Table 145 - UDFB for RA_PF525_P0S (Continued)

Operand Type Description
Resets the home position to the current position of the machine.
PosRedefine BOOL Set this bit to 0 after the homing routine is completed.
1= Pos Redefine
Holds the existing frequency when Sync Time is set to enable
SyncEnable BOOL Speed Synchronization.
1=Sync Enable
TravDisabl Bo0L v Dol
_ENO BOOL Indicates that the UDFB is executing.
Ready BOOL Indicates that the drive is ready for operation.
Active BOOL Indicates that the drive is operating.
Faulted BOOL Indicates fault state.
OutputFreq REAL Displays the reference speed of the drive.
ActualDir STRING Indicates the rotating direction.
AtRef BOOL Indicates that the drive is at the reference speed.
AtPos BOOL Indicates that the drive is at the commanded position.
TravelPosDir BOOL Indicates the Travel Position direction.
Accel_Sts BOOL Indicates acceleration state.
Decel_Sts BOOL Indicates deceleration state.
AtHome BOOL Indicates that drive is at the reference home.
DriveHomed BOOL Indicates whether the drive has been homed since power-up.
Ref_Output PowerFlex525P_0 References the output data structure of the drive to control.
SyncHold BOOL Indicates if the frequency is holding.
e e eaory & ety o e r commanie
TraverseOn BOOL Indicates if Traverse is enabled.
TraverseDecel BOOL Indicates if the drive is decelerating in Traverse Mode.

The Device Object UDFB comes with the UDFB motion instructions that is downloaded from the

PCDC. Each Kinetix 5100 drive requires a unique instance of the Device Object UDFB. This UDFB
provides one software interface that is used by each drive that commands the drive and
provides the drive status that you can use with your application logic.

Figure 73 - Device Object UDFB

_Dvo1_CtiClg

_DrOT_ChiSet

_Dv01_Cricmd

_Drv01_CHiSts

K5100_1

LEN aC_Dve_K5100  ENO

~Ref_Ci_Cfg_In Ref_Ctl_Cfg_0_ |-

—Ref_Cirl_Set In Ref_Ctl_Set Outi-

~+Ref Cirl_Cmd_In Ref Ctil_ Cmd__+

~Rel_Cli_Sts_n Ref_Cl_Sts_Out}-

—+Ref | Ref O+

—bnot

_Drv01_CiriCfg
_Drv01_CiriSet
_Drv01_Cricmd
_Drv01_Cirists

K5100_0

Sts_Active
Sts_Available -
Sts_bNotReady -
Sts_Connected -
Sts_DriveUnils+
Sts_Faulled -
Sts_Ready
Sts_UserUnits -
Sts_Virtual -
Sts_Waming
Sts_ZeroSpeed -

Val_ActualPosili. +~

Val_ActualVeloc.
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Configure UDFBs for
Kinetix 5100 Drives

356

The Kinetix 5100 drive UDFB motion instructions aim to provide necessary simple motion
functions. Table 146 lists the Kinetix 5100 drive UDFBs.

Table 146 - UDFB Motion Instruction List for Kinetix 5100 Drives

Name Description
Motion Servo On
raC_0Opr_K5100_MSO Use the Motion Servo On instruction to activate the drive output and to activate the

drive servo loops.

Motion Servo Off
raC_Opr_K5100_MSF Use the Motion Servo Off instruction to deactivate the drive output and to deactivate
the drive servo loops.

Motion Axis Jog
raC_Opr_K5100_MAJ Use the Motion Axis Jog instruction to accelerate or decelerate the motor at a constant
speed without termination.

Motion Axis Torque
raC_Opr_K5100_MAT Use the Motion Axis Torque instruction to use torque limiting while a predefined speed
is used to move the motor.

Motion Axis Move
raC-0pr_K5100-MAM Use the Motion Axis Move instruction to move the motor to a specified position.

Motion Axis Home
raC_OprK5100_MAH Use the Motion Axis Home instruction to home the motor.

Motion Axis Gear
Use the Motion Axis Gear instruction to set the gear ratio between a pulse-source and
raC_Opr_K5100_MAG follower drive. ] )

- - IMPORTANT: This UDFB changes the drive E-gear ratio; Slave/Follower ID151(P1.044)
and Master 10152 (P1.045) Counts. If your drive is positioning, be aware that the units
are impacted because the E-gear ratio controls the counts/motor rotation value.

Motion Axis Stop
raC_Opr_K5100_MAS Use the Motion Axis Stop instruction to stop a specific motion process on the motor or
to stop the motor completely.

Motion Axis Fault Reset

Use the Motion Axis Fault Reset instruction to clear many motion faults for the drive.
raC_Opr_K3100_MAFR Some faults cannot be cleared until you cycle power to the drive. The faults, which you
can be clear with raC_xxx_K5100_MAFR, are listed in the fault list section.

Motion Axis Index

Use the Motion Axis Index instruction to execute the specified PR (index) function of
raC_0Opr_K5100_MAl the drive. Use K5100C configuration software or explicit messaging to set the PR
(index) parameters. The raC_Opr_K5100_MAI instruction specifies the PR (index)
number to be executed.

Follow the steps described in Import the User-defined Function Block Instruction Files on
page 146 to install the Device Object and Motion Instruction UDFBs. When the Operation UDFBs
are created, use the sample logic that is created as guidance for creating your application
logic.

raC_Dvc_K5100

When the Device Object UDFB is created, it references Data Types that interface with the drive
to exchange command and status information. You must create each Device Object as a
unique instance and create the interface tags in your program Local Variables / Global
Variables. You must also map the module defined Global Variables (K5100_I and K5100_0) to
Ref_l and Ref_0.
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Figure 74 - Device Object Interface Tags

l _Drnv1 l
EN  raC_Dvc_K5100 ENO
e ————————
_Drv1_CiClg _Drv01_CHICHg
~Rel_Cirl_Cfg__Ref_Cii_Clg__+
_Drv01_CtriSet _Drv01_CtriSet
=Raf_Cirl_Set_ . Ref_Cirl_Sel_. +~
Drv01_CiriCmd Drv01_CCmd
—Ref_Ctl_Cmd_Ref_Cil_Cmd.. +~
_Drv01_CtriSts _Drv01_CHriSis
=Rel_Cii_Sts__ Rel_Chi_Sis__+
K5100_| K5100_0
-+ Raf_I Ref_O+
e ———
Sts_Active -
Sts_Available +
Scope: Device_Operations - Filter
Name # Data Type
_Drv01_CtriCfg raC_UDT_Itf_K5100_Cfg v
_Drv01_CtriCmd raC_UDT_Itf_K5100_Cmd v
_Drv01_CtriSet raC_UDT_Itf_K5100_Set v
_Drv01_CtriSts raC_UDT_Itf_K5100_Sts v
Scope:  Micro870 v Filter
Name Alias Data Type
> K5100_| Kinetix5100_Camming_|
» K5100_0O Kinetix5100_Camming_O

raC_UDT_Itf_K5100_Cfg

raC_UDT_Itf_K5100_Cfg is the user-defined data type for device configuration. Its members
provide selection between drive units (counts) or user units (PU).

This selection is useful because the Kinetix 5100 drive natively supports only drive units. When
the Operating Units =1, the Motion Resolution and ConversionConstant values are used.
Position Scaling originates from the KNX5100C software and is used together with the Cfg tags
to derive user scaling units.

Table 147 - raC_UDT_Itf_K5100_Cfg Data Types

Member Description Data Type
OperatingUnits 0 = Drive Units; 1= UserUnits DINT
MotionResolution Motion Counts per Motor Revolution DINT
ConversionConstant Motion Counts per Position Unit LREAL

Example Configuration with Position Units

The E-gear ratio (KNX5100C -> Function List -> E-gear Ratio) is always used to provide a
representation of positioning (units or counts) or to define a Pulse-Pulse Following
relationship (MAG/PT). When the E-gear ratio is changed, the positioning of the drive is
changed. When not using the MAG or PT operation mode, the E-gear ratio is used to define
position scaling.

When Operating Units =1, Position Units are used, and we can define application units instead

of using drive counts. In KNX5100C software, the E-gear ratio is defined to provide Position
scaling. This is encoder counts (or pulses)/motor rotation.
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By using the KNX5100C software, navigate to Settings > E-gear Ratio.

Figure 75 - Position Units Configuration

Function List &
v B start
~ B Drive 1:(offline)
B4 Communication Setting
& Drive IP Address Setting
v $4f Settings
Motor Selection
General Setting
£, Command Source
nn Pulse Output

E-gear Ratio
Filter
Y Notch Filter
=] Linit
£\, Analog 1/0
3 Full Closed Loop
v B Tuning
Manual Tuning
Auto Tuning
Inertia Estimation
System Analysis
Position Loop
% Velocity Loop
£i} Current Loop
Scope
P,/ Parameter Editor
Digital I0 / Jog Control
A Fault Information
K ronitoring Status
v -#P Motion Control
PR Mode Editor
E-CAM Editor

Capture(CAP)/Compare (CMP)

P Drive 2:
F Drive 3:
Drive 4:

o |[8
(GNUMO,GNUM1)
(0,0)
& |pefault Par# __|pescription
»7 (1,0 [ PM.80@ Motor Type
PUU e Blias FFFF_ @x0@e00000 PN.@1@ Motor Catalog Number
>~ FFFF @x0eeseeee PN.@11 Motor Catalog Number
(ol'1) | Gear3 FFFF ©x00000000 PN.@12 Motor Catalog Number
FFFF ©xeeeceeee PN.@13 Motor Catalog Number
(1,1) .00 PM.029 Motor Rated Continuoy
220 PM.@65 Motor Rated Base Volf
cl 8.40 PM.867 Motor Rated Output Pql

Gear Ratio Follower Counts (N1) +

Gear Ratio Follower Counts (N1)

P1.844 (16777216 Counts (1~53687@911)

Gear 1

16777216
=167.77
100000

Gear Ratio Master Counts (M)

P1.845 ILBBQBB Counts (1~2147483647)

v ‘Motor
Model
Motor Feedback

& Motor Selection []

Motor Feedback Device Specification

Device Function:
Feedback Channel:
Type:

Units:

Nikon Serial

Cycle Resolution:

Cycle Interpolation:

=S

Motor Mounted Feedback

Effective Resolution:

Startup Method:

Feedback 1

Nikon Serial
Feedback Cycles/Rev
Feedback Counts per Cycle
Feedback Counts per Rev

Incremental v

v _Drv01_CtriCig
> _Drv01_CtriCfg.OperatingUnits

> _Drv01_CtriCfg. MotionReselution

_Drv01_CitriCfg ConversionConstant

All Position Unit configurations must:

«  Configure GearRatioFollowerCounts ID151(P1.044) to be the same as the motor feedback
effective resolution.

«  Configure GearRatioMasterCounts 10152 (P1.045) to provide motor feedback counts/
mator rotation.

+ You define this value and can be any count value, default values with high-resolution
encoders are 100,000 counts/mator rotation. The E-gear configuration is used with the
Device Object Cfg tags.

Figure 76 - Position Units Configuration Tag

raC_UDT_Itf_K5100_Cfg

DINT
DINT

LREAL

1

100000

100000.0

Operating units of select Kinetix 5100 motion operations. (0=Drive Units; 1=UserUnits)

Motion Counts per Motor Revolution

Motion Counts per Position Unit
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The Device Object Cfg values must:

-  Set Cfg.MotionResolution = GearRatioMasterCounts 10152 (P1.045) -> Motion Counts/
Motor Revolution.

»  Set Cfg.ConversionConstant based on the Counts/Position Unit -> Mation Counts/

Position Unit that is required for your application.

The example in Figure 76 results in Position Units = motor rotations. Now, entry values that
originally used drive counts can be entered as motor rotations.

raC_UDT_Itf_K5100_Set

raC_UDT_Itf_K5100_Set is the user-defined data type for device settings. Its members provide
application program access to allow or inhibit commands and settings from other external
sources. The table below shows member names, descriptions, and tag data types.

For example, to inhibit write commands from the other external sources write a 1to the
ModuleName_CtriSet.InhibitCmd program tag from your application program. This write
prevents a jog command from other external sources.
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Table 148 - raC_UDT_Itf_K5100_Set Data Types

Member Description DataType
binhibit Bit overlay for external access restriction DINT
1= Inhibit user Commands from external sources; 0 = Allow
InhibitCmd Control. This member is only used with the optional device |BOOL
faceplate.
- 1=Inhibit user Settings from external sources; 0 = Allow
InhibitSet This member is only used with the optional device faceplate. BOOL
Determines the drive operating mode when ‘Start Motion’ has
a zero-to-one transition.
1- Position mode
2 - Speed mode
3 - Home mode
. 4 - Torque mode
- Gear mode (Fixed Ratio, based on present E-gear ratio
OperatingMode 5-6 de (Fixed Ratio, based £ io) DINT
6 - Index mode
7- Reserved
8 - Gear Mode (Variable Ratio, based on Master/Slave tag
values)
9 - Enhanced MAT mode
Specifies the type of move.
0 = Absolute
1=Incremental
2 = Rotary Shortest Path
MoveType 3 = Rotary Positive DINT
4 = Rotary Negative
7= Relative
8 = Capture
PositionCommandOverlap Allows overlapping of successive movements. BOOL
- . Allows interruption of current movement, replacing it with a
PositionCommandOverride new movement. BOOL
CapturedPositionSelect Captures position selection (First capture or second BOOL
capture).
Position Determines the command position. REAL
Velocity Determines the command speed. REAL
Accel Determines the command acceleration. REAL
Decel Determines the command deceleration. REAL
Torque Determines the command torque. DINT
TorqueRampTime Determines the command torque ramp time. DINT
StartingIndex This entry is the PR (Position Register) that the drive should DINT
execute.
HomingMethod Homing Method DINT
HomeReturnSpeed Determines the command home return speed. REAL
CamMasterReference Future: Determines the master position reference of CAM. | DINT
; Future: Determines the method that is used to execute the
CamExecutionSchedule CAM profile. DINT
- Future: Determines if the cam profile is executed only one
CamExecutionMode time or repeatedly. DINT
CamStopMode Future: Determines the stop mode of CAM. BOOL
. Future: Scales the total distance that is covered by the slave
CamSlaveScaling axis through the cam profile. DINT
CamLockPosition Future: Determines the starting location in the cam profile | DINT
o Future: Determines the master location where the slave axis
CamMasterLockPosition locks to the mater axis. DINT
. Future: Determines the leading counts (master axis) before
CamMasterLeadingCounts the cam profile is executed. DINT
CamMasterUnlockCounts Future: Determines the unlock counts (master axis) when the DINT

cam profile is executed.
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Table 148 - raC_UDT_Itf_K5100_Set Data Types (Continued)

Member Description DataType

Future: Determines the cyclic leading counts (master axis) DINT

CamMasterCyclicLeadingCounts during the cam profile is executed.

Integer value representing slave counts. This value is P1.044

GearRatioSlaveCounts Gear Ratio Follower Counts from the E-gear ratio in DINT
KNX5100C software.
Integer value representing master counts. This value is
GearRatioMasterCounts P1.045 Gear Ratio Master Counts from the E-gear ratio in DINT
KNX5100C software.

raC_UDT_Itf_K5100_Cmd

raC_UDT_Itf_K5100_Cmd is the user-defined data type for device commands. Its members
provide application program access to common basic device commands.

Table 149 shows member names, descriptions, and tag data types.
All commands are available whether operating the device physically or virtually.

While it is possible, it is not typical to modify any of these UDT values directly. The Motion
Operation UDFBs manipulate these values as a result of their operation.

Table 149 - raC_UDT_Itf_K5100_Cmd Data Types

Member Description Data Type
bCmd Commands (Bit Overlay) DINT
Physical 1=0perate as a physical device BOOL
Virtual 1= Operate as a virtual device BOOL
ResetWarn 1= Reset device warning BOOL
ResetFault 1=Reset device trip or fault BOOL
Activate 1= Activate Output Power Structure BOOL
Deactivate 1= DeActivate Output Power Structure BOOL
Starthation ssuod fom o oxtenal sonraler. (00
StopMotion ﬁ]zt?]r:;jtﬁ\-gle transition stops any active motion command BOOL

raC_UDT_Itf_K5100_Sts

raC_UDT_Itf_K5100_Sts is the user-defined data type for device status. Its members provide
application program access to device states, status, and diagnostic data. Table 150 shows
member names, descriptions, and tag data types.

Table 150 - raC_UDT_Itf_K5100_Sts Data Types

Input Description Data Type

Enumerated state value:
0= Unused

1= Initializing

2 = Disconnected
eState 3 = Disconnecting DINT
4= Connecting
5=Idle

6 = Configuring
7= Available

Capture the First Alarm Bit to trigger. Display the respective
FirstWarning description and time stamp on the faceplate. Log the same |raC_UDT_Event
in the Event Queue.

Capture the Fault Code of the device. Display the respective
FirstFault code, description, and time stamp on faceplate. Log the raC_UDT_Event
same in the Event Queue.
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UDFB Motion Instruction
Details

Table 150 - raC_UDT_Itf_K5100_Sts Data Types (Continued)

Input Description Data Type
eCmdFail Enumerated command failure code DINT
bSts Status (Bit Overlays) DINT
Physical 1= Operating as a physical device BOOL
Virtual 1= Operating as a virtual device BOOL
Connected 1=PAC to device connection has been established. BOOL
: 1=The automation device is available for interaction with
Available the user program BOOL
Warning 1= A warning is active on the automation device BOOL
Faulted 1=Afault is active on the automation device BOOL
Ready 1="Device is ready to be Activated BOOL
Active 1=Device power structure is active BOOL
1= Motor is within zero speed tolerance (this tolerance is
ZeroSpeed defined in KNX5100C software) BOOL
Homed Indicates whether the drive completed the home operation. |BOOL
Depending on the motion command (position, speed, torque),
AtReference AtReference is 1when the actual reference = command BOOL
reference.
Toggles state when a motion command is active in the drive.
This bit changes state (toggles between 0 and 1) when a new
command is executed from the drive.
CommandinProgress IMPORTANT: Once this bit changes state, it remains in that BOOL
state during the command; it toggles to the opposite state
(and remains in that state) once a new command is received.
FaultCode Active Fault Code in the drive DINT
WarningCode Active Warning Code in the drive DINT
OperatingMode Indicate which operating mode is used. DINT
Indicate which type of motor is connected to the drive.
MotorType Rotary Motor =1 DINT
Linear Motor =2 (Future)
. Actual position of the motor. Units depend on the Cfg
ActualPosition settings. These can be drive counts or Position Units. REAL
. Actual speed of the motor. Units depend on the Cfg settings.
ActualVelocity These can be 0.1 RPM/sec or Position Units. REAL
When the operating mode is 4, Torque Mode, this represents
ActualTorque the % motor torque. REAL
Activelndex Indicates the currently executing Position Register PR DINT
(index).
Parameter Monitor 1Value
. You can use 1060 (P0.035) to specify the mapping parameter
ParameterMonitoriValue instance 1D number. The content of the parameter that is DINT
specified by ID60 (P0.035) is shown in ID55 (P0.025).
Parameter Monitor 2 Value
. You can use ID61(P0.036) to specify the mapping parameter
Parametertlonitor2Value instance 1D number. The content of the parameter that is DINT
specified by ID61(P0.036) is shown in ID56 (P0.026).
Parameter Monitor 3 Value
. You can use D62 (P0.037) to specify the mapping parameter
Parametertionitor3Value instance 1D number. The content of the parameter that is DINT
specified by 1062 (P0.037) is shown in 1D56 (P0.027).
Parameter Monitor 4 Value
. You can use ID63 (P0.038) to specify the mapping parameter
ParameterMonitor4Value instance ID number. The content of the parameter that is DINT
specified by ID63 (P0.038) is shown in ID57 (P0.028).
Parameter Monitor 5 Value ) )
ParameterMonitor5Value You can use 1064 (P0.039) to specify the mapping parameter DINT

instance 1D number. The content of the parameter that is
specified by D64 (P0.039) is shown in ID57 (P0.028).

Use the Device Object states to represent the axis, as these states incorporate the instruction
and drive information in one location, which results in an accurate drive state representation.
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This section provides details for each instruction.
raC_0pr_K5100_MS0
Use the Motion Servo On (raC_0pr_K5100_MS0) instruction to activate the drive amplifier for
the specified axis and to activate the servo control loops.
Figure 77 - MSO Diagram
_DivD1_MSD
— _EN  raC Opr K5100 MSO _ENO +—
— Ref Ctrl_Set In Ref Ctrl Set Out 4=
—+Ref Ctrl Cmd_In Ref Ctd_Cmd_O.. +
LRef Chil_Sts_In  Ref Cirl Sts_Out -
Sts EN 4=
Sts_DN+
Sts FR -
Sts ERR 4=
Table 151 - MSO Operands
Operand Type Format Description
_EN BOOL Tag True when the rung is enabled.
Ref_Ctrl_Set_In raC_UDT_Itf_K5100_Set  |Tag Interface from device object
Ref_Ctrl_Cmd_In raC_UDT_Itf_K5100_Cmd |Tag Interface from device object
Ref_Ctrl_Sts_In raC_UDT_Itf_K5100_Sts | Tag Interface from device object
_ENO BOOL Tag True when this UDFB output is enabled.
Ref_Ctrl_Set_Out raC_UDT_Itf_K5100_Set | Tag Interface to device object
Ref_Ctrl_Cmd_Out raC_UDT_Itf_K5100_Cmd |Tag Interface to device object
Ref_Ctrl_Sts_Out raC_UDT_Itf_K5100_Sts  |Tag Interface to device object
This bit is set when the rung makes a false-
to-true transition. The bit remains set as the
message transaction to activate the drive is
Sts-EN (Enable) BOOL Tag initiated and in process. It remains set while
the rung-in condition is true and no faults are
active.
This bit is set when the rung makes a false-
Sts_DN (Done) BOOL Tag to-true transition and the cmd to activate the
drive has been acknowledged.
This bit is set when the rung makes a false-
to-true transition and there is an e(rror that
has occurred with the instruction. (This
Sts_ER(Error) BOOL Tag instruction error can be a result of a fault on
the drive itself). See Sts_ERR for details on
the cause of the error.
Instruction error codes. See Kinetix 5100
Sts-ERR DINT Tag Drive UDFB Error Codes (Table 163) for details.
Use the raC_0pr_K5100_MS0 instruction to activate the motor. This instruction must be used
while there are no active faults on the drive and the drive is in a Ready State. The resulting
state of the drive is reflected when Ref_Ctrl_Sts_In.Active is one.
IMPORTANT The instruction execution can take multiple scans to execute because it
requires multiple RPI updates to complete the request. The Done
(Sts_DN) bit is not set immediately, but only after the request is
completed.
Error Codes:
100 - Kinetix 5100 drive is not ready
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« 101~ Kinetix 5100 drive is faulted

+ 102 - Another raC_0pr_K5100_MSO message is executing

+ 103 - raC_Opr_K5100_MSF is executing
« 129 - Motor not connected

raC_0pr_K5100_MSF

Use the Motion Servo Off (raC_0pr_K5100_MSF) instruction to deactivate the drive output for
the specified axis and to deactivate the motor.

Figure 78 - MSF Diagram

_DrvO1_MSF
— EN  raC_Opr_K5100_MSF _ENO

L Ref_Ciri_Set_In  Ref_Ctrl_Set_Out
—Ref Ctl_Cmd_In  Ref_Ctd_Cmd_O_
Ref Cil_Sts_In  Ref_Ctd_Sts_Out
Sts_EN
Sts_DN

Sts_ER

Sis_ERR

Table 152 - MSF Operands

Operand Type Format Description
_EN BOOL Tag True when the rung is enabled.
Ref_Ctrl_Set_In raC_UDT_Itf_K5100_Set  |Tag Interface from device object
Ref_Ctrl_Cmd_In raC_UDT_Itf_K5100_Cmd |Tag Interface from device object
Ref_Ctrl_Sts_In raC_UDT_Itf_K5100_Sts  |Tag Interface from device object
_ENO BOOL Tag True when this UDFB output is enabled.
Ref_Ctrl_Set_Out raC_UDT_Itf_K5100_Set  |Tag Interface to device abject
Ref_Ctrl_Cmd_Out raC_UDT_Itf_K5100_Cmd |Tag Interface to device object
Ref_Ctrl_Sts_Out raC_UDT_Itf_K5100_Sts | Tag Interface to device object
This bit is set when the rung makes a false-
to-true transition and remains set as the
message transaction to activate the drive is
Sts_EN (Enable) BOOL Tag initiated and in process. It remains set while
the rung-in condition is true and no faults are
active.
This bit is set when the rung makes a false-
Sts_DN (Done) BOOL Tag to-true transition and the cmd to activate the
drive has been acknowledged.
This bit is set when the rung makes a false-
to-true transition and there is an error that
has occurred with the instruction. (This
Sts_ER (Error) BOOL Tag instruction error can be a result of a fault on
the drive itself). See Sts_ERR for details on
the cause of the error.
Sts_ERR DINT Tag Instruction error codes. See Kinetix 5100

Drive UDFB Error Codes (Table 163) for details.

The raC_0pr_K5100_MSF instruction deactivates the motor. This instruction must be used
when there are no active faults on the drive and the drive is in the Ready state. The resulting
state of the drive is reflected when Ref_Ctrl_Sts_In.Active is zero.
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IMPORTANT The instruction execution can take multiple scans to execute because it
requires multiple RPI updates to complete the request. The Done
(Sts_DN) bit is not set immediately, but only after the request is
completed.

Error Codes:
100 - Kinetix 5100 drive is not ready
« 101- Kinetix 5100 drive is faulted
104 - Another raC_Opr_K5100_MSF message is executing
« 129 - Motor not connected

raC_0pr_K5100_MAFR

Use the Motion Axis Fault Reset (raC_Opr_K5100_MAFR) instruction to clear some drive faults.
When the fault is no longer active in the drive, this instruction clears the fault. This instruction
does not clear any faults that are still active in the drive.

Figure 79 - MAFR Diagram

_Drv01_MAFR
—t EN m@C Opr K5100_MAFR ENO t#—

“LRef Ctrl Set_In  Ref Ctrl_Set Out -
—LRef Cil Cmd In  Ref Cid Cmd O L

— Ref Ctrl_Sts_In Ref_Ctr_Sts_Out +

Sts_EN +
Sts_DN4i-
Sts ER &=
Sts ERR 4~
Table 153 - MAFR Operands
Operand Type Format Description
_EN BOOL Tag True when the rung is enabled.
Ref_Ctrl_Set_In raC_UDT_Itf_K5100_Set | Tag Interface from device object
Ref_Ctrl_Cmd_In raC_UDT_Itf_K5100_Cmd |Tag Interface from device object
Ref_Ctrl_Sts_In raC_UDT_Itf_K5100_Sts  |Tag Interface from device object
_ENO BOOL Tag True when this UDFB output is enabled.
Ref_Ctrl_Set_Out raC_UDT_Itf_K5100_Set  |Tag Interface to device abject
Ref_Ctrl_Cmd_Out raC_UDT_Itf_K5100_Cmd |Tag Interface to device object
Ref_Ctrl_Sts_Out raC_UDT_Itf_K5100_Sts | Tag Interface to device object
This bit is set when the rung makes a false-
to-true transition and remains set as the
message transaction to activate the drive is
Sts-EN (Enable) BOOL Tag initiated and in process. It remains set while
the rung-in condition is true and no faults are
active.
This bit is set when the rung makes a false-
Sts_DN (Done) BOOL Tag to-true transition and the cmd to activate the
drive has been acknowledged.
This bit is set when the rung makes a false-
to-true transition and there is an error that
has occurred with the instruction. (This
Sts_ER (Error) BO0L Tag instruction error can be a result of a fault on
the drive itself). See Sts_ERR for details on
the cause of the error.
Instruction error codes. See Kinetix 5100
StsERR DINT Tag Drive UDFB Error Codes (Table 163) for detalls.
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The raC_0pr_K5100_MAFR instruction attempts to clear any active fault on the specified axis.
If the active fault condition is still present, the drive remains faulted.

Error Codes:
100 - Kinetix 5100 drive is not ready
106 - Another raC_Opr_K5100_MAFR message is executing

raC_0pr_K5100_MAS

Use the Motion Axis Stop (raC_Opr_K5100_MAS) instruction to stop motion on an axis. The drive
remains active when the stop instruction is complete.

Figure 80 - MAS Diagram

_Drv01_MAS
—_EN raC_Opr_K5100_MAS _ENO 1—
L Ref_Ctrl_Cfg_In Ref_Ctrl_Cfg_Out -~
— Ref_Ctrl_Set_In Ref_Ctrl_Set_Out =
< Ref_Ctd_Cmd_In Ref_Ct_Cmd_Out -
— Ref_Ctr_Sts_In Ref_Ctri_Sts_Out +-
— Set_DecelReference Sts_EN -
Sts_DN{-
Sts_ER +
Sts_IP +
Sts_PC—
Sts_ERR+
Table 154 - MAS Operands
Operand Type Format Description
_EN BOOL Tag True when the rung is enabled.
Ref_Ctrl_Cfg_In raC_UDT_Itf_K5100_Cfg |Tag Interface from device object
Ref_Ctrl_Set_In raC_UDT_Itf_K5100_Set  |Tag Interface from device object
Ref_Ctrl_Cmd_In raC_UDT_Itf_K5100_Cmd |Tag Interface from device object
Ref_Ctrl_Sts_In raC_UDT_Itf_K5100_Sts  |Tag Interface from device object
Immediate
Set_DecelReference LREAL value or Deceleration reference for stopping the Axis.
Tag
_ENO BOOL Tag True when this UDFB output is enabled.
Ref_Ctrl_Cfg_Out raC_UDT_Itf_K5100_Cfg |Tag Interface to device object
Ref_Ctrl_Set_Out raC_UDT_Itf_K5100_Set  |Tag Interface to device object
Ref_Ctrl_Cmd_Out raC_UDT_Itf_K5100_Cmd |Tag Interface to device object
Ref_Ctrl_Sts_Out raC_UDT_Itf_K5100_Sts  |Tag Interface to device object
This bit is set when the rung makes a false-
to-true transition and remains set as the
message transaction to activate the drive is
Sts-EN (Enable) BOOL Tag initiated and in process. This bit remains set
while the rung-in condition is true and no
faults are active.
This bit is set when the rung makes a false-
Sts_DN (Done) BOOL Tag to-true transition and the cmd to activate the
drive has been acknowledged.
This bit is set when the rung makes a false-
to-true transition and there is an e(rror that
has occurred with the instruction. (This
Sts_ER (Error) BOOL Tag instruction error can be a result of a fault on
the drive itself). See Sts_ERR for details on
the cause of the error.
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Table 154 - MAS Operands (Continued)
Operand Type Format Description
This bit is set when the rung makes a false-
to-true transition, the Stop message
Sts_IP (In Progress) BOOL Tag transaction is successful, and the motor
begins to decelerate. This bit remains set as
the motor is executing the stop.
This bit is set when the rung makes a false-
Sts_PC (Process BOOL Ta to-true transition, the Sts_IP is set, and Zero
Completed) 9 Speed is reached. Zero Speed is defined using
KNX5100C software > General Setting.
Instruction error codes. See Kinetix 5100
Sts-ERR DINT Tag Drive UDFB Error Codes (Table 163) for details.
Use the raC_0pr_K5100_MAS instruction when you want a controlled stop for any controlled
motion. The instruction stops the motion without disabling the motor. This UDFB stops any
motion that is generated by motion UDFBs including the MAJ, MAM, or MAG instructions.
Error Codes:
100 - Kinetix 5100 drive is not ready
101 - Kinetix 5100 drive is faulted
« 103 - MSF is executing
+ 105 - Drive is disabled
« T13 - DecelReference is out of range
+ 129 - Motor is not connected
140 - Operation is not supported when the device is virtual
« 141 - Motor type not supported (Linear)
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raC_Opr_K5100_MAJ

Use the Motion Axis Jog (raC_Opr_K5100_MAJ) instruction to move an axis at a constant speed
until the command is ended.

Figure 81- MAJ Diagram

_Drv01_MAJ
— EN raC_Opr_K5100_MAJ _ENO +—
— Ref_Ctil_Cfg In Ref_Ctrl_Cfg_Out
—LRef_Ctil_Set_In Ref_Ctrl_Set_Out
— Ref Ctrl Cmd _In Ref Ctd_Cmd Out +=
— Ref Ctrl_Sts_In Ref_Ctrl_Sts_Out
— Set_SpeedReference Sts_EN +—
— Set AccelReference Sts DN~
— Set DecelReference Sts ER
Sts_IP +
Sts_AlSpeed -
Sts_ ERR +
Table 155 - MAJ Operands
Operand Type Format Description
_EN BOOL Tag True when the rung is enabled.
Ref_Ctrl_Cfg_In raC_UDT_Itf_K5100_Cfg |Tag Interface from device object
Ref_Ctrl_Set_In raC_UDT_Itf_K5100_Set  |Tag Interface from device object
Ref_Ctrl_Cmd_In raC_UDT_Itf_K5100_Cmd |Tag Interface from device object
Ref_Ctrl_Sts_In raC_UDT_Itf_K5100_Sts | Tag Interface from device object
Immediate .
Units are 0.1rpm for rotary motors.
Set_SpeedReference LREAL ¥glgue or Range: -80,000...+80,000
Immediate :
Units are 0.1 rpm/s for rotary motors.
Set_AccelReference LREAL ¥gl;e or Range: 458...30,000,000
Immediate :
Units are 0.1 rpm/s for rotary motors.
Set_DecelReference LREAL ¥gl;e or Range: 458...30,000,000
_ENO BOOL Tag True when this UDFB output is enabled.
Ref_Ctrl_Cfg_Out raC_UDT_Itf_K5100_Cfg | Tag Interface to device object
Ref_Ctrl_Set_Out raC_UDT_Itf_K5100_Set | Tag Interface to device object
Ref_Ctrl_Cmd_Out raC_UDT_Itf_K5100_Cmd |Tag Interface to device object
Ref_Ctrl_Sts_Out raC_UDT_Itf_K5100_Sts  |Tag Interface to device object
This bit is set when the rung makes a false-
to-true transition and remains set as the
message transaction to activate the drive is
Sts_EN (Enable) BOOL Tag initiated and in process. It remains set while
the rung-in condition is true and no faults are
active.
This bit is set when the rung makes a false-
Sts_DN (Done) BOOL Tag to-true transition and the cmd to activate the
drive has been acknowledged.
This bit is set when the rung makes a false-
to-true transition and there is an error that
Sts_ER (Error) BOOL Tag has occurred with the instruction. (This

instruction error can be a result of a fault on
the drive itself). See Sts_ERR for details on
the cause of the error.
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Table 155 - MAJ Operands (Continued)

Operand Type Format

Description

Sts_IP (In Progress) BOOL Tag

This bit is set when the rung makes a false-
to-true transition, the Stop message
transaction is successful, and the motor
begins to decelerate. This bit remains set as
the motor is executing the stop.

Sts_AtSpeed BOOL Tag

This bit is set when the rung makes a false-
to-true transition, the Sts_IP is set, and the
Target Speed is reached. This bit remains set
while the Jog is active and the AtSpeed
condition is true.

Sts_ERR DINT Tag

Instruction error codes. See Kinetix 5100
Drive UDFB Error Codes (Table 163) for details.

Use the MAJ instruction to move an axis at a constant speed until the command is ended.

Error Codes:
100 - Kinetix 5100 drive is not ready
101 - Kinetix 5100 drive is faulted
+ 103 - raC_Opr_K5100_MSF is running
105 - Drive is disabled
« 107 - raC_Opr_K5100_MAS is executing

+ 108 - Other motion UDFB is sending the command

« T - SpeedReference is out of range
« T12 - AccelReference is out of range
« T3 - DecelReference is out of range
129 - Motor is not connected

140 - Operation is not supported when the device is virtual

« 141 - Motor type not supported (Linear)

raC_Opr_K5100_MAM

Use the Motion Axis Move (raC_Opr_K5100_MAM) instruction to move (index) an axis to a

specified position.

Figure 82 - MAM Diagram

_DvOT_MAM
—L EN 1aC_Opr_K5100_MAM

-+ Ref_Ctri_Cfg_In

—+ Ref_Ctri_Set_In

= Ref_Ctr_Cmd_In

—+ Ref_Ctrl_Sts_In

— Set_PositionReference

— Set_SpeedReference

— Set_AccelReference

— Set_DecelReference

-+ Set_MoveType

= Set_PositionCommandOverride

— Set_PositionCommandOverlap

—+ Set_CapturedPositionSelect

Ref_Ctrl_Cmd_Out =

_ENO ]
Ref_Ctri_Cfg_Out -

Ref_Ctrl_Set_Out -

Ref_Ctrl_Sts_Out -
Sts_EN -
Sts_DN 4+
Sts_ER 1~
Sts_IP+
Sts_PC1-

Sts_ERR+-
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Table 156 - MAM Operands

Operand Type Format Description
_EN BOOL Tag True when the rung is enabled.
Ref_Ctrl_Cfg_In raC_UDT_Itf_K5100_Cfg  |Tag Interface from device object
Ref_Ctrl_Set_In raC_UDT_Itf_K5100_Set  |Tag Interface from device object
Ref_Ctrl_Cmd_In raC_UDT_Itf_K5100_Cmd |Tag Interface from device object
Ref_Ctrl_Sts_In raC_UDT_Itf_K5100_Sts  |Tag Interface from device object
Immediate |Set the Target Distance/Position Reference
Set_PositionReference  [LREAL valueor  |(PUU)
Tag Range: -2,147,483,648...+2,147,483,647
Immediate :
Units are 0.1 rpm for rotary motors.
Set_SpeedReference LREAL ¥glgue or Range: -80,000...+80,000
Immediate .
Units are 0.1rpm/s for rotary motars.
Set_AccelReference LREAL ¥glgue or Range: 458...30,000,000
Immediate .
Units are 0.1rpm/s for rotary motors.
Set_DecelReference LREAL glgue or Range: 458...30,000,000
Specifies the type of move:
0= Absolute
. 1= Incremental
Immediate
2 = Rotary Shortest Path
Set_MoveType INT glue OF 13~ Rotary Positive
g 4= Rotary Negative
7 = Relative
8 = Capture
Set_PositionCommandOv Immediate 0= Do not interrupt previous movement
: BOOL value or _ :
erride Tag 1= Interrupt previous movement
. 0= Current movement is not overlapped with
Set_PositionCommandOv BOOL L?IT:glfte next
erlap Ta 1= Current movement is overlapped with next
9 movement

. 0 = First High-speed capture (triggered by
Set_CapturedPositionSele | g0, Immediate | pq)

ct gl;e or BGUS)econd High-speed capture (triggered by
_ENO BOOL Tag True when this UDFB output is enabled.
Ref_Ctrl_Cfg_Out raC_UDT_Itf_K5100_Cfg  |Tag Interface to device abject

Ref_Ctrl_Set_Out raC_UDT_Itf_K5100_Set | Tag Interface to device object
Ref_Ctrl_Cmd_Out raC_UDT_Itf_K5100_Cmd |Tag Interface to device object

Ref_Ctrl_Sts_Out raC_UDT_Itf_K5100_Sts | Tag Interface to device object

This bit is set when the rung makes a false-
to-true transition and remains set as the

message transaction to activate the drive is
Sts_EN (Enable) BOOL Tag initiated and in process. It remains set while
the rung-in condition is true and no faults are
active.

This bit is set when the rung makes a false-
Sts_DN (Done) BOOL Tag to-true transition and the cmd to activate the
drive has been acknowledged.

This bit is set when the rung makes a false-
to-true transition and there is an error that

has occurred with the instruction. This
Sts-ER (Error) BOOL Tag instruction error can be a result of a fault on
the drive itself. See Sts_ERR for details on the
cause of the error.
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Table 156 - MAM Operands (Continued)
Operand Type Format Description
This bit is set when the rung makes a false-
to-true transition, the Stop message
Sts_IP (In Progress) BOOL Tag transaction is successful, and the motor
begins to decelerate. This bit remains set as
the motor is executing the stop.
This bit is set when the rung makes a false-
ggsrﬁPlfleg[rjt;cess BOOL Tag to-true transition, the Sts_IP is set, and the
p motor reaches the Target Position.
Instruction error codes. See Kinetix 5100
Sts-ERR DINT Tag Drive UDFB Error Codes (Table 163) for details.
The raC_0pr_K5100_MAM instruction moves an axis to using a target position specified and
uses the Move Type to perform the move (index).
Error Codes:
100 - Kinetix 5100 drive is not ready
101~ Kinetix 5100 drive is faulted
« 103 - MSF is executing
« 105 - Drive is disabled
« 107 - raC_Opr_K5100_MAS is executing
108 - Other motion UDFB is sending the command
« T - SpeedReference is out of range
» T12 - AccelReference is out of range
« T3 - DecelReference is out of range
« T19-Move Type is out of range
+ 126 - Homing not completed
+ 129 - Motor is not connected to drive
140 - Operation is not supported when the device is virtual
« 141 - Motor type not supported (Linear)
« 150 - PositionReference in counts exceeds maximum allowed value (2147481984)
Set_MoveType:
- Four types of move operations (Set_MoveType = 0,1,7,8) are performed as shown.
MD'D(?::I:TUL;OSMOH
Absolute command
(ABS)
S e | | l | | l | | | | "
0 10000 20000 30000 40000 50000 |[60000|70000 80000 90000 100000
Motor's current
| s oy 60000
Relative command
(REL) I |
60000 PUU ' ' ' ' ' ' ' ' >
0 10000 |20000| 30000 40000 50000 60000 70000 |80000{90000 100000
Motor's current evE\:::anr:\:an Target
Incremental (;bofgml i (Cmd_E) *| =+ 6000
command (INC)
60000 PUU
0 10000 20000 |30000] 40000 50000 60000 70000 80000 100000
Motor's current
Callu_rlng 60000 sition Ta!gel
High-speed position + (Fo_PUL)
capturing (CAP)
60000 PUU
0 20000 30000 40000 50000 60000|70000{ 80000 90000 100000
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- Three types of move operations (Set_MoveMethod = 2,3,4) are performed as shown.
Define 'Indexing Coordinate’:

Position (PUU)
231y T Motor’s feedback
position
Total index moving
distance ID234 (P2.052) -1 Motor’s index position
0 :Moto_r's rl‘mning
direction
2%-1)
Total index moving distance
Indexing
coordinates
A
Total index
moving [— — — — — — —
distance = 9 f
6 A
50
i
3 P

7 Motor's

3' - running

1 7 direction

+ Rotate Positive or Rotate Negative or Rotate Shortest Path.

The Rotary move types are used to provide a way to index while observing the natural
rollover of the feedback device. For example, if the motor could only index positive, the
Rotary Positive is used. When the feedback device transitions through its natural
unwind (typically 2.1 billion counts), the movements always indexes positive.

IMPORTANT  Currently, the Kinetix 5100 drive does not have a user defined Unwind
function. The rotary selections in this UDFB do not refer to user-defined
rotary axis types.

Forward Direction (Always forward).
raC_MAM; Move Type=3

Indexing
Coordinate

Current >

position

Reverse Direction (Always reverse).
raC_MAM; Move Type=4
and
Shortest Distance. raC_MAM; Move Type=2

Target
Indexing position
coordinates
A
Total index
moving Forward Direction Y
distance 8/" (Always forward) 8/ 7dooo PUU
c t 7/ }'_..BCOOC PUU
et 4(7./ 6850000 PUU
position =
54 5 440000 PUU
Target 4 V‘;.@oooo PUU
position 34 Reverse Direction 3 /720000 PUU
28 (Always reverse) | o 1/ 0000 PUU :‘j‘;ﬁ;;
and A
1 Shortest Distance direction
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« Position Command with Overlap option.

The executing index is interrupted during its deceleration. The new index is started
before the deceleration is complete

(1 ms command cycle) (1 ms command cycle)
PR DLY=[0] 0 ms
executor 5000 PUU
ABS
200 rpm
Acc=[0]6.67 ms
Dec=[0] 6.67 ms
Speed
Motion
command
qenerator
Time

Deceleration time of the 1st command is different from |:|
acceleration time of the 2nd command

+  Position Command with Interrupt option.

The executing index (Index 1) is stopped. The new index (Index 2) is executed using its
dynamics. This is shown in the graphic below. The red arrow is the point where the
drive receives the command for Index 2.

(1 ms command cycle) External (1 ms command cycle)
PR#1 interruption PR#2
Position Position
DLY=[0] 0 ms DLY=[0] 0 ms
1000 PUU 10000 PUU
ABS ABS
PR 100 rpm 200 rpm
executor
(1 ms comrhand cycle) (1 ms command cycle)
DLY=[0] 0 ms DLY=[0] 0 ms
5000 PUU 10000 PUU
ABS ABS
200 rpm 500 rpm
Speed
Motion
command
generator
Time

raC_Opr_K5100_MAI

It may be useful to execute a motion control internal register (PR) while in the |0 operation
mode. This can be for performing an action that is not able to be performed by one of the
UDFBs. To use this, you must pre-configure the PR in the drive using KNX5100C software,
before you establish the |0 Mode connection.
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Figure 83 - MAI Diagram

—_EN

—Ref Ciil_Set_In

—Ref_Ctrl_Cmd_In

— Ref_Ctrl_Sts_In

— Set_Startingindex

Do T_WAI
1aC_Opr_K5100_MAI

Ref_Cirl_Sel_Out -

Ref_Ctd_Cmd_Out +=

Ref_Ctrl_Sts_QOut +

Sts_Activelndex +—

_ENO +—

Sts_EN L

Sts DN 1=

Sts_ER +~

Sts 1P L

Sts PC =

Sts_ERR+-

Table 157 - MAI Operands

Operand Type Format Description

_EN BOOL Tag True when the rung is enabled.

Ref_Ctrl_Set_In raC_UDT_Itf_K5100_Set  |Tag Interface from device object

Ref_Ctrl_Cmd_In raC_UDT_Itf_K5100_Cmd |Tag Interface from device object

Ref_Ctrl_Sts_In raC_UDT_Itf_K5100_Sts  |Tag Interface from device object

Immediate
Set_StartingIndex INT value or Enter the pre-configured PR# to execute.
Tag

_ENO BOOL Tag True when this UDFB output is enabled.

Ref_Ctrl_Set_Out raC_UDT_Itf_K5100_Set | Tag Interface to device object

Ref_Ctrl_Cmd_Out raC_UDT_Itf_K5100_Cmd |Tag Interface to device object

Ref_Ctrl_Sts_Out raC_UDT_Itf_K5100_Sts  |Tag Interface to device object

. Reads the current PR# that is executing in

Sts_Activelndex INT Tag the drive.
This bit is set when the rung makes a false-
to-true transition and the message

Sts_EN (Enable) BOOL Tag transaction to MAI is initiated and in process.
It remains high until the rung-in condition is
false and no faults are active.
This bit is set when the rung makes a false-
to-true transition and the message

Sts_DN (Done) BOOL Tag transaction to MAI the drive (Sts_EN) is
complete.
This bit is set when the rung makes a false-
to-true transition and there is an error that
has occurred with the instruction. This

Sts_ER (Error) BO0L Tag instruction error can be a result of a fault on
the drive itself. See Sts_ERR for details on the
cause of the error.
This bit is set when the rung makes a false-
to-true transition, the MAI message

Sts_IP (In Progress) BOOL Tag transaction is successful, and the PR
command has been sent to the drive. This bit
remains set until the AtReference bit is set.
This bit is set when the rung makes a false-

Sts_PC (Process BOOL Ta to-true transition, the Sts_IP is set, and the

Completed) 9 MAI has sent the PR execution and the
AtReference bit is set.

Sts_ERR DINT Tag Instruction error codes. See Kinetix 5100

Drive UDFB Error Codes (Table 163) for details.

Use the Motion Axis Index (raC_Opr_K5100_MAl) instruction to execute motion control by
internal register (PR) in Kinetix 5100 drives. The 99 built-in command registers select the PR

command source.
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Error Codes:
100 - Kinetix 5100 drive is not ready
101~ Kinetix 5100 drive is faulted
« 103 - MSF is executing
105 - Drive is disabled
» 107 - raC_Opr_K5100_MAS is executing
+ 108 - Other motion UDFB is sending the command
« TI5 - StartingIndex is out of range
129 - Motor is not connected
« 140 - Operation is not supported when the device is virtual

raC_0pr_K5100_MAG

Use the Motion Axis Gear (MAG) to execute a pulse-pulse relationship with the drive. The MAG
uses the E-gear ratio that is configured in the KNX5100C software. The E-gear Ratio dialog box
is shown in Figure 75. When you use the MAG instruction, the drive behaves like it is in PT
(Position Terminal - or Pulse Train) mode and the drive uses the E-gear ratio to respond to
master pulses.

Figure 84 describes the values in the E-gear Ratio dialog box. Not all values that are shown
here are used with the Motion Operation UDFB.

Figure 84 - E-gear Ratio Dialog Box

L%y E-gear Ratio [] = @
(GNUMO,GNUM1)
(0,0)
»
o (i 0)
-~ -5
PUU o - Pulse
(0,1)
T
(1,1)
Gear Ratio Follower Counts (N1) vo E-gear ratio numerator selection via DI setting
Gear Ratio Follower Counts (N1) GNUM@
N v
P1.844 116777216 | counts (1~53687@911) — o
o GNUM1
Gear 1 None v
16777216
= 167.77
leeeee
Gear Ratio Master Counts (M)
P1.e45 10000 e]Counts(l—2147433647)
Upload Download
Table 158 - E-gear Ratio Dialog Box Settings
Item Description
1 Gear Ratio Selection dropdown menu - You can choose from four different ratios (N1...N4). Not used
with UDFB.
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Table 158 - E-gear Ratio Dialog Box Settings (Continued)

Item Description

2 Gear Ratio Follower Counts (N1) - Set this value as the motor feedback resolution.

3 Gear Ratio Master Counts (M) - Set this value as the counts/motor resolution. This value is set for
whatever your application requires. Typical values are 100,000 counts for a high-resolution encoder.

4 GNUMO/1 - These values are mapped to the Digital Inputs that represent binary weighted values to
select the Gear Ratio value. Not used with UDFB.

The PT Mode is a pulse-pulse follower relationship. When you use the variable ratio and change
the ratio, there is no positioning ability. Therefore, when you are finished using the MAG UDFB,
your position scaling (which also uses the E-gear ratio) might change if you use the variable
Cfg_GearingMode and change the Master ratio because of your application requirements.

The MAG Set_SlaveCounts is sometimes called the Gear Ratio Follower Counts or numerator
(shown as item 2 in Figure 84). Use it to determine the internal 'ratio’ of the drive (shown as
167.77 in Figure 84).

For our purposes, the E-gear ratio Follower = MAG Set_SlaveCounts = motor feedback
resolution (from the KNX5100C > Function List > Motor Selection > Feedback dialog box).

Figure 85 - Set the Follower Counts

(1,1)
Nikon Serial

Cycle Resolution:
Gear Ratio Follower Counts (N1) w

- Cycle Int lation:
Gear Ratio Follower Counts (N1) o€ S S Saan

._-—————‘I Effective Resolution:
|"1‘9“ 16777216 Counts [€I=536870911)

Startup Method: Incremental v

The MAG Set_MasterCounts is sometimes called the Gear ratio Master counts or denominator
(shown as item 3 in Figure 84). Any gearing relationship must consider the actual motor
mechanics, like a gearbox, or actuator pitch, and use those mechanics to relate back to a
motor rotation. Gear Ratio Master counts are desired counts/motor rotation. Desired counts
are not used for positioning; but define how many counts your motor moves in one rotation
based on the number of feedback pulses you expect to receive from the source input, which is
used to determine your gearing relationship. So, this Master counts value is used to define the
pulse-pulse relationship.

IMPORTANT The MAG can affect your positioning. The issuing Kinetix 5100 drive
(slave) uses the E-gear ratio to define how it follows pulses from a
source (a master). While the result is that the issuing Kinetix 5100 drive
(slave) follows pulses from another source master, the way the function
operates can affect positioning of the drive. Regardless of Operation
Mode, the E-gear ratio is always used to provide a representation of
positioning (units or counts) or to define a Pulse-Pulse Following
relationship (MAG/PT). When the E-gear ratio is changed, the positioning
of the axis is changed.

Gearing example

The master in the example system is a 4000 ppr encoder. When the encoder makes one
revolution, we expect the Slavel drive to see: 4000 pulses.

Our application requirement is that we want to follow this encoder at a 1:2 relationship. So,
when the master encoder moves one encoder revolution, the motor rotates two times.

The Master PPR is not entered anywhere, but is required that we know this value. We calculate

the MAG Set_MasterCounts value knowing the Master PPR counts and the relationship we want
in the Slavel motor.
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We set the MAG Set_SlaveCounts = Motor Feedback Resolution = 16,777,216.
We set MAG Set_MasterCounts = 2000, so when the Slavel drive sees 2000 master pulses, the
Slavel motor moves one rotation, and thus, as the Master encoder moves 4000 pulses, Slavel
would move two rotations.
You can use two modes of the MAG function. These modes are defined by the Cfg_GearingMode
entry. This entry is set for Fixed initially. You must intentionally change this setting. Fixed
mode does not impact positioning because it uses the existing E-gear ratio in the Kinetix 5100
drive. Therefore, we can follow a master source at this fixed ratio and when gearing is
disabled, we can continue positioning without losing the position scaling for the drive.
Variable mode lets you change the E-gear ratio by manipulating the master/slave counts
values. The variable mode lets you change the ratio. When you change the ratio, you affect the
motor positioning because the E-gear ratio is also used to define Position Scaling. If you
require positioning after using the variable gearing, issue a Homing Sequence to re-establish
an origin.
Figure 86 - MAG Diagram
_DOT_MAG
—_EN raC_Opr_K5100_MAG _ENO 1+—
—Ref_Ctrl_Set_In Ref_Ctrl_Set_Out -
4 Ref_Ctd_Cmd_In Ref_Ctrl_Cmd_Out -
— Ref_Ctr_Sts_In Ref_Ctrl_Sts_Out 1=
=t Cfg_GearingMode Sts_EN1-
— Set_MasterCounts Sts_ DN+
—+ Set_SlaveCounts Sts_ER +—
Sis_IP -
Sts_ERR+—
Table 159 - MAG Operands
Operand Type Format Description
_EN BOOL Tag True when the rung is enabled.
Ref_Ctrl_Set_In raC_UDT_Itf_K5100_Set  |Tag Interface from device object
Ref_Ctrl_Cmd_In raC_UDT_Itf_K5100_Cmd |Tag Interface from device object
Ref_Ctrl_Sts_In raC_UDT_Itf_K5100_Sts  |Tag Interface from device object
Immediate .
. 0 = Fixed
Cfg_GearingMode BOOL ¥a|ue O 1= Variable
ag
Sets the value of the E-gear ratio:
Denominator |D152 (P1.045). Set this value to
Immediate represent the desired counts/motor rotation.
This value defines the number of pulses/
Set_MasterCounts DINT ¥glue " | motor rotation and when used with the
9 feedback pulses that you expect to see from
the source input (also pulses/ revolution)
provides a gearing relationship.
Immediate |Sets the value of the E-gear ratio: Numerator
Set_SlaveCounts DINT value or  |ID151(P1.044). Set this value the same as the
Tag Motor Feedback Resolution.
_ENO BOOL Tag True when this UDFB output is enabled.
Ref_Ctrl_Set_Out raC_UDT_Itf_K5100_Set  |Tag Interface to device object
Ref_Ctrl_Cmd_Out raC_UDT_Itf_K5100_Cmd |Tag Interface to device object
Ref_Ctrl_Sts_Out raC_UDT_Itf_K5100_Sts  |Tag Interface to device object
This bit is set when the rung makes a false-
to-true transition and the message
Sts_EN (Enable) BOOL Tag transaction to MAG is initiated and in process.
It remains high until the rung-in condition is
false and no faults are active.
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Table 159 - MAG Operands (Continued)

Operand Type Format Description
This bit is set when the rung makes a false-
Sts_DN (Done) BOOL Tag to-true transition and the message

transaction to MAG (Sts_EN) is complete.

This bit is set when the rung makes a false-
to-true transition and there is an error that

has occurred with the instruction. This
Sts-ER (Error) BOOL Tag instruction error can be a result of a fault on
the drive itself. See Sts_ERR for details on the
cause of the error.

This bit is set when the rung makes a false-
to-true transition, the MAG message
transaction is successful, and the drive
Sts_IP (In Progress) BOOL Tag begins following. This bit remains set as the
motor is executing the gearing. It remains set
while the MAG is active, regardless of the
rung-in condition.

Instruction error codes. See Kinetix 5100
Sts_ERR DINT Tag Drive UDFB Error Codes (Table 163) for details.

Error Codes:
100 - Kinetix 5100 drive is not ready
101 - Kinetix 5100 drive is faulted
« 103 - MSF is executing
105 - Drive is disabled
+ 107 -raC_Opr_K5100_MAS is executing
108 - Other motion UDFB is sending the command
129 - Motor is not connected

«  131- Slave count is out of range 1to (22...1)

« 132 - Master count is out of range 1to (2°'...1)
140 - Operation is not supported when the device is virtual
« 141 - Motor type not supported (Linear)

raC_Opr_K5100_MAH

Use the Motion Axis Home (raC_Opr_K5100_MAH) instruction to command a homing procedure
in the drive. Homing is used to define an origin for your motor and to establish an absolute
positioning reference for the motor.

Figure 87 - MAH Diagram

_DrO1_MAH
— _EN raC_Opr_K5100_MAH _ENO 1—
— Ref_Ctrl_Cfg_In Ref_Ctrl_Cfg_Out
— Ref_Ctrd_Set_In Ref_Ctrl_Set_Out —
—+ Ref_Ctrl_Cmd_In Ref_Ctrl_Cmd_Out -
=+ Ref_Ctrl_Sts_In Ref_Ctrl_Sts_Out +~
= Set_HomingMethod Sts_EN +-
-+ Set_PositionReference Sts_DN +=
— Set_SpeedReference Sts_ER +
— Set_HomeRetumSpe Sts_IP +~
= Set_AccelReference Sts_PC =
— Set_DecelReference Sts_ERR
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Table 160 - MAH Operands

Operand Type Format Description
_EN BOOL Tag True when the rung is enabled.
Ref_Ctrl_Cfg_In raC_UDT_Itf_K5100_Cfg  |Tag Interface from device object
Ref_Ctrl_Set_In raC_UDT_Itf_K5100_Set  |Tag Interface from device object
Ref_Ctrl_Cmd_In raC_UDT_Itf_K5100_Cmd |Tag Interface from device object
Ref_Ctrl_Sts_In raC_UDT_Itf_K5100_Sts  |Tag Interface from device object
Immediate . .
- 0...38. Sets this value for the Homing Method
SetHomingtfethod \SINT %g'g“e O Ithat is used with K500 drive. See Table 161,
Immediate |The feedback position when a homing
Set_PositionReference | LREAL value or procedure is completed.
Tag Range: -2,147,483,648...+2,147483,647
Immediate | The first (high) speed reference. Units are 0.1
Set_SpeedReference LREAL value or rpm for rotary motors.
Tag Range: 1...20,000
Immediate | The second (low) speed reference. Units are
Set_HomeReturnSpeed | LREAL value or 0.1rpm for rotary motors.
Tag Range: 1...5000
Immediate :
Units are 0.1 rpm/s for rotary motors.
Set_AccelReference LREAL ¥2I;e or Range: 458...30,000,000
Immediate :
Units are 0.1 rpm/s for rotary motors.
Set_DecelReference LREAL ¥gl;e or Range: 458...30,000,000
_ENO BOOL Tag True when this UDFB output is enabled.
Ref_Ctrl_Cfg_Out raC_UDT_Itf_K5100_Cfg | Tag Interface to device object
Ref_Ctrl_Set_Out raC_UDT_Itf_K5100_Set | Tag Interface to device object
Ref_Ctrl_Cmd_Out raC_UDT_Itf_K5100_Cmd |Tag Interface to device object
Ref_Ctrl_Sts_Out raC_UDT_Itf_K5100_Sts  |Tag Interface to device object
This bit is set when the rung makes a false-
to-true transition and the message
Sts_EN (Enable) BOOL Tag transaction to Home is initiated and in
process. It remains high until the rung-in
condition is false and no faults are active.
This bit is set when the rung makes a false-
to-true transition and the message
Sts_DN (Done) BOOL Tag transaction to Home the drive (Sts_EN) is
complete.
This bit is set when the rung makes a false-
to-true transition and there is an error that
has occurred with the instruction. This
Sts_ER(Error) BOOL Tag instruction error can be as a result of a fault
on the drive itself. See Sts_ERR for details on
the cause of the error.
This bit is set when the rung makes a false-
to-true transition, the Home message
Sts_IP (In Progress) BOOL Tag transaction is successful, and the homing
begins. This bit remains set if the homing is
executing.
This bit is set when the rung makes a false-
[S:LsrﬁPlﬁe&z;ocess BOOL Tag to-true transition, and the Homing Sequence
p is completed.
Instruction error codes. See Kinetix 5100
Sts-ERR DINT Tag Drive UDFB Error Codes (Table 163) for details.
Table 161 - Homing Methods
Value Description
0 Homing in forward direction and regard PL as homing origin. Return to Z pulse.
1 Homing in forward direction and regard PL as homing origin. Go forward to Z pulse.
2 Homing in forward direction and regard PL as homing origin. Do not look for Z pulse.
3 Homing in reverse direction and regard NL as homing origin. Return to Z pulse.
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Table 161 - Homing Methods (Continued)

Value

Description

4

Homing in reverse direction and regard NL as homing origin. Go forward to Z pulse.

5

Homing in reverse direction and regard NL as homing origin. Do not look for Z pulse.

6

Homing in forward direction, ORG: OFF->0N as homing origin. Return to Z pulse. Shows error when
encounter limit.

Homing in forward direction, ORG: OFF->0N as homing origin. Return to Z pulse. Reverse direction
when encounter limit.

Homing in forward direction, ORG: OFF->0N as homing origin. Go forward to Z pulse. Shows error when
encounter limit.

Homing in forward direction, ORG: OFF->0N as homing origin. Go forward to Z pulse. Reverse direction
when encounter limit.

Homing in forward direction, ORG: OFF->0N as homing origin. Do not look for Z pulse. Shows error
when encounter limit.

Homing in forward direction, ORG: OFF->0N as homing origin. Do not look for Z pulse. Reverse direction
when encounter limit.

Homing in reverse direction, ORG: OFF->0N as homing origin. Return to Z pulse. Shows error when
encounter limit.

Homing in reverse direction, ORG: OFF->0N as homing origin. Return to Z pulse. Reverse direction when
encounter limit.

Homing in reverse direction, ORG: OFF->0N as homing origin. Go forward to Z pulse. Shows erraor when
encounter limit.

Homing in reverse direction, ORG: OFF->0N as homing origin. Go forward to Z pulse. Reverse direction
when encounter limit.

Homing in reverse direction, ORG: OFF->0N as homing origin. Do not look for Z pulse. Shows error when
encounter limit.

Homing in reverse direction, ORG: OFF->0N as homing origin. Do not look for Z pulse. Reverse direction
when encounter limit.

Look for Z pulse in forward direction and regard it as homing origin. Shows error when encounter limit.

Look for Z pulse in forward direction and regard it as homing origin. Reverse direction when encounter
[imit.

Look for Z pulse in reverse direction and regard it as homing origin. Shows error when encounter limit.

21

Look for Z pulse in reverse direction and regard it as homing origin. Reverse direction when encounter
limit.

22

Homing in forward direction, ORG: ON->0FF as homing origin. Return to Z pulse. Shows error when
encounter limit.

23

Homing in forward direction, ORG: ON->0FF as homing origin. Return to Z pulse. Reverse direction
when encounter limit.

24

Homing in forward direction, ORG: ON->0FF as homing origin. Go forward to Z pulse. Shows error when
encounter limit.

25

Homing in forward direction, ORG: ON->0FF as homing origin. Go forward to Z pulse. Reverse direction
when encounter limit.

26

Homing in forward direction, ORG: ON->0FF as homing origin. Do not look for Z pulse. Shows error
when encounter limit.

27

Homing in forward direction, ORG: ON->0FF as homing origin. Do not look for Z pulse. Reverse direction
when encounter limit.

28

Homing in reverse direction, ORG: ON->0FF as homing origin. Return to Z pulse. Shows error when
encounter limit.

29

Homing in reverse direction, ORG: ON->0FF as homing origin. Return to Z pulse. Reverse direction when
encounter limit.

30

Homing in reverse direction, ORG: ON->0FF as homing origin. Go forward to Z pulse. Shows error when
encounter limit.

Homing in reverse direction, ORG: ON->0FF as homing origin. Go forward to Z pulse. Reverse direction
when encounter limit.

32

Homing in reverse direction, ORG: ON->0FF as homing origin. Do not look for Z pulse. Shows error when
encounter limit.

33

Homing in reverse direction, ORG: ON->0FF as homing origin. Do not look for Z pulse. Reverse direction
when encounter limit.

34

Define current position as the origin.

35

Look for the collision point in forward direction and regard it as the origin. Return to Z pulse. Shows
error when encounter negative limit.
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Table 161 - Homing Methods (Continued)

Value Description

36 Look for the collision point in forward direction and regard it as the origin. Do not look for Z pulse.

37 Look for the collision point in reverse direction and regard it as the origin. Return to Z pulse. Shows
error when encounter positive limit.

38 Look for the collision point in reverse direction and regard it as the origin. Do not look for Z pulse.

Error Codes:

« 100 - Kinetix 5100 drive is not ready

+ 101~ Kinetix 5100 drive is faulted

103 - raC_0pr_K5100_MSF is running

105 - Drive is disabled

+ 107 - raC_Opr_K5100_MAS is executing

+ 108 - Other motion UDFB is sending the command

» T - SpeedReference is out of range

« T12 - AccelReference is out of range

» T13 - DecelReference is out of range

« 122 - HomingMethod is out of range

» 129 - Motor is not connected

140 - Operation is not supported when the device is virtual
« 141 - Motor type not supported (Linear)

« 150 - PositionReference in counts exceeds maximum allowed value (2147481984)

raC_Opr_K5100_MAT

The Motion Axis Torque (raC_Opr_K5100_MAT) instruction lets you use torque limiting while a
pre-defined speed is used to move the motor. The first time the pre-defined torque limit is

reached, the Sts_TorqueReached bit is set. While the Sts_TorqueReached bit is set, the MAT

operation remains active until it is ended by an raC_Opr_K5100_MAS (Motion Axis Stop)/MSF

(Motion Servo Off), or a drive fault. The torque and speed entries are bidirectional.

Figure 88 - MAT Diagram

L En mC:CE;T}éET‘JN;;jMAT _ENO
—Ref Ctrl_Cig_In Ref Ctrl_Cfg Out 4=
—Ref_Ctrl_Set_In Ref_Ctrl_Set_Out
— Ref_Ctrl_Cmd_In Ref_Ctrl_Cmd_Out -
—+ Ref Ctrl_Sts In Ref Ctrl Sts_Out 4=
— Set_TorqueReference Sts EN1-
— Set_TorqueRampTime Sis_DN +—
— Set_SpeedLimit Sts ER =
Sts_IP +—
Sts_TorqueReached
Sts_ERR &
Table 162 - MAT Operands
Operand Type Format Description
_EN BOOL Tag True when the rung is enabled.
Ref_Ctrl_Cfg_In raC_UDT_Itf_K5100_Cfg  |Tag Interface from device object
Ref_Ctrl_Set_In raC_UDT_Itf_K5100_Set  |Tag Interface from device object
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Table 162 - MAT Operands (Continued)
Operand Type Format Description
Ref_Ctrl_Cmd_In raC_UDT_Itf_K5100_Cmd |Tag Interface from device object
Ref_Ctrl_Sts_In raC_UDT_Itf_K5100_Sts  |Tag Interface from device object
Immediate | The limited value of motor torque, in the unit
Set_TorqueReference DINT value or of 0.1% of the motor rated torque.
Tag Range: -4000...+4000
Immediate |Torque Ramp Time, the time (ms) it takes to
Set_TorqueRampTime DINT value or ramp up from 0 to the TorqueReference.
Tag Range: 1...65500
; Speed limit that is used during the constant
Immediat ; >
Set_SpeedLimit DINT vrglwgolra ¢ :T(]]g[t]gre operation: unit is 0.1rpm for the rotary
Tag Range: -80,000...+80,000
_ENO BOOL Tag True when this UDFB output is enabled.
Ref_Ctrl_Cfg_Out raC_UDT_Itf_K5100_Cfg | Tag Interface to device object
Ref_Ctrl_Set_Out raC_UDT_Itf_K5100_Set  |Tag Interface to device object
Ref_Ctrl_Cmd_Out raC_UDT_Itf_K5100_Cmd |Tag Interface to device object
Ref_Ctrl_Sts_Out raC_UDT_Itf_K5100_Sts  |Tag Interface to device object
This bit is set when the rung makes a false-
to-true transition and remains set as the
message transaction to execute the MAT is
Sts-EN (Enable) BOOL Tag initiated and in process. It remains high until
the rung-in condition is false and no faults
are active.
This bit is set when the rung makes a false-
Sts_DN (Done) BOOL Tag to-true transition and the message
transaction to the drive (Sts_EN) is complete.
This bit is set when the rung makes a false-
to-true transition and there is an error that
has occurred with the instruction. (This
Sts_ER (Error) BOOL Tag instruction error can be as a result of a fault
on the drive itself). See Sts_ERR for details on
the cause of the error.
This bit is set when the rung makes a false-
to-true transition, the MAT message
Sts_IP (In Progress) BOOL Tag transaction is successful, and the motor
begins to move. This bit remains set while the
MAT operation is active.
This bit is set when the rung makes a false-
to-true transition, the Sts_IP is set, and the
Sts_TorqueReached BOOL Tag Set_TorqueReference value is reached. This
bit is set (and remains set) on the first
occurrence of this condition.
Instruction error codes. See Kinetix 5100
Sts-ERR DINT Tag Drive UDFB Error Codes (Table 163) for details.
Error Codes:

100 - Kinetix 5100 drive is not ready
101 - Kinetix 5100 drive is faulted

+ 103 - raC_Opr_K5100_MSF is executing
+ 105 - Drive is disabled

+ 107 - raC_Opr_K5100_MAS is executing

+ 108 - Other motion UDFB is sending the command

« M- Speed limit is > 80000 or < -80000
« 16 - TorqueReference is out of range
125 - TorqueRampTime is out of range
129 - Motor is not connected

140 - Operation is not supported when the device is virtual

« 141 - Motor type not supported (Linear)
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Error Codes Motion Error Codes (Sts_ERR) describes the error for UDFBs. Table 163 lists the error codes for
the Connected Components Workbench application motion instructions for the Kinetix 5100
drive.

Table 163 - Kinetix 5100 Drive UDFB Error Codes

Error Description Instruction Name
Code MSO MSF | MAFR | MAS MAJ MAT MAI MAM MAH MAG
100 |Drive is not ready. X X X X X X X X X X
101 | Drive is faulted. X X X X X X X X X
102 |raC_Opr_K5100_MSO is executing. X
103 |raC_Opr_K5100_MSF is executing. X X X X X X X X
104 | Another raC_0Opr_K5100_MSF is executing. X
105 |Drive is disabled. X X X X X X X
106  |Another raC_Opr_K5100_MAFR message is executing. X
107  |raC_Opr_K5100_MAS is executing. X X X X
108  |Another RA mation UDFB is sending the command. X X X X
M |SpeedReference is out of range. X X X
M2  |AccelReference is out of range. X X X
T3 | DecelReference is out of range. X X X X
15 |StartingIndex is higher than 99. X
16 |Torque is out of range. X
19  [MoveType is out of range. X
122 |HomingMethod is out of range. X
125 | TorqueRampTime is out of range. X
126  |Homing is not completed.
129  [Motor is not connected. X X X X X X X X X
131 |Gear slave counts are out of range. X
132 |Gear master count is out of range. X
133 |Gear ratio is out of range. X
140  |Operation is not supported when the device is virtual. X X X X X X X
141 | Motor type not supported (Linear). X X X X X X
150 PositionReference in counts exceeds maximum allowed X X
value (2147481984)
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Use PCCC Commands

Use PCCC Commands and MicroLogix Mapping

Firmware revision 22.011 for Micro 870 (2080-L70E) controllers adds support for Programmable
Controller Communication Command (PCCC) and enables the controller to respond over either
the DF1 serial port or the Ethernet port.

This option provides backward compatibility for legacy controllers that do not understand the
CIP protocol to access the data table mappings inside the Micro870 controller. CIP is the
fundamental language of a Micro870 controller.

With proper mapping of Micro870 variables to data files, you can access information in the
Micro870 controller using other applications that worked with our legacy controllers over the
serial or Ethernet port.

IMPORTANT Forinformation on mapping of variables to MicroLogix data files, see
Map Variables to MicrolLogix Files on page 384. To avoid data mismatch,
use an array variable of the same data type as the MicroLogix file.

CIP messaging is the preferred method of interacting with Micro870 controllers, but PCCC
messaging is serviceable for many applications, especially where the legacy communications
product is not able to be modified, and where you are willing to do the extra configuration of
data table mappings in the Micro870 controller. Remote applications that depend on DF1 serial
communication over a modem or serial radio link can also use this method.

PCCC commands can arrive at the controller in these ways:
«  Through the RS-232 serial port
» Encapsulated inside a EtherNet/IP message

The following section identifies the PCCC commands that Micro870 (2080-L70E) controllers
support and the formatting that is required. You do not require a license from ODVA to use the
PCCC commands that are described as follows.

Supported Subset of PCCC Commands

Micro870 (2080-L70E) controllers support the SLC™ communication commands format to
access MicroLogix data files, or to respond automatically to a MicroLogix controller.

PCCC commands that Micro870 (2080-L70E) controllers support in fundamental PCCC
instruction:

«  SLC Protected Typed Logical Read with 3 Address Fields (CMD=0F 4F; FNC=A2)
«  SLC Protected Typed Logical Write with 3 Address Fields (CMD=0F 4F; FNC=AA)

PCCC commands that Micro870 (2080-L70E) controllers understand to auto respond to queries
from MicroLogix controllers:

« SLC Protected Typed Logical Read with 3 Address Fields (CMD=0F 4F; FNC=A2)
«  SLC Protected Typed Logical Write with 3 Address Fields (CMD=0F 4F; FNC=AA)
«  SLC Protected Typed Logical Read with 2 Address Fields (CMD=0F 4F; FNC=A1)
«  SLC Protected Typed Logical Write with 2 Address Fields (CMD=0F 4F; FNC=A9)
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Map Variables to
MicroLogix Files

384

«  SLC Protected Typed Logical Write with 4 Address Fields (CMD=0F 4F; FNC=AB)

These commands use strictly a logical form of addressing (for example, file/element/sub-
element). For information on mapping the MicroLogix files to Micro870 variables, see How to
Map a MicroLogix Address in Connected Components Workbench Software on page 385.

Micro870 controllers handle protected and unprotected commands the same way, whether the
access for the data is set to read/write, read-only, or none.

IMPORTANT  For the SLC Protected Typed Logical Read and SLC Protected Typed
Logical Write commands, map the data files to Micro870 variables of
types INT, DINT, REAL, or STRING only. Use a MicroLogix file data type
that matches the data type of the Micro870 variable.

« For INT variables, use file type 85hex (Binary) or 89hex (Integer).

« For DINT variables, use file type 91hex (Long).

« For REAL variables, use file type 8Ahex (Float).

« For STRING variable, use file type 8Dhex (String).

For more information on MicroLogix file types, see the DF1 Protocol and
Command Set Reference Manual, publication 1770-6.5.16.

MicroLogix logical addressing has a limited number of logical address levels, so there are
some special considerations.

Ina The element number is used as the
One-dimensional array Index of the dimension (data[elem])
Two-dimensional array Index of the second dimension and the first dimension index is 0 (data[ 0] elem])

Three-dimensional array (Iggf:[gf][tgie[;?gg]()ilmenmon and the first and second dimension indices are both 0

Micro870 (L70E) controllers only support the one-dimensional array.

For more information on how to use the new PCCC instruction to send PCCC commands, see
the Micro800 Programmable Controllers General Instructions Reference Manual,
publication 2080-RM001.

This feature is only supported in Micro870 (2080-L70E) controllers with Connected
Components Workbench software, version 22 or later.

A Micro870 (2080-L70E) controller stores variable names in the controller so that other devices
can read or write data without having to know the physical memory locations. Many products
can only understand MicroLogix data files, so the Micro870 controller offers a function to map
Micro870 variable names to MicroLogix files.

« You only have to map the file numbers that are used in messages; you do not need to
map the other file numbers.

- The mapping table is loaded into the controller and is used whenever a logical address
accesses data.

« You can only access controller variables (global data).

Follow these guidelines when you map variables.

« Donotuse file numbers 0,1, and 2. These files are reserved for Output, Input, and Status
files respectively in a MicroLogix processor.

«  Use MicroLogix mapping only for variable arrays of data type INT, DINT, STRING, or REAL.
Attempting to map elements of system structures can produce undesirable effects.

«  Use these file types and identifiers.

For this Micro870 Array Type Use this MicroLogix File Identifier

INT array NorB
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For this Micro870 Array Type Use this MicroLogix File Identifier
DINT array L

REAL array F

STRING array ST

How to Map a MicroLogix Address in Connected Components
Workbench Software

Controller - MicroLogix Mapping

Add Import

No mappings configured

You can add the MicroLogix address in two ways:
»  Use the ADD button on the MicroLogix mapping configuration page.
Use the IMPORT button on the MicroLogix mapping configuration page.

Use the ADD button

To add a MicroLogix mapping, do the following:

1. In the Project or Controller Organizer, double-click the controller to open the controller
workspace.

In the Controller tree, select MicroLogix Mapping.
3. On the Controller - MicroLogix Mapping configuration page, select Add.
a. In the Variable Selector dialog, locate and select the variable, then select OK.

b. (Optional) Change the File Number to define the MicroLogix File Type to map to the
Micro800 variable. This step is only required for file types N and B.

IMPORTANT To read multiple MicroLogix addresses, you must set the
Micro800 variable as an array.

For example:

« To read the MicroLogix addresses N7:0...N7:10, you must verify
that the Micro800 variable that is mapped to Data File 7 is an
array of 0...10, or any other arrays whose length is 1.

« To read the MicroLogix address N7:5, you must verify that the
Micro800 variable that is mapped to Data File 7 is an array of
0...5, or any other arrays whose length is 6.

4, Verify that the MicroLogix file type is correct.

To delete a MicroLogix mapping, do the following:

1. In the Project or Controller Organizer, double-click the controller to open the controller
workspace.

In the Controller tree, select MicroLogix Mapping.

On the Controller - MicroLogix Mapping configuration page, select the variable, then
select Delete.
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386

Use the IMPORT button

Export, modify, and add MicroLogix mapping information in bulk by importing or exporting CSV
files. You can import a maximum of 1000 pieces of MicroLogix mapping information. Figure 89
shows the format of MicroLogix address associations in a CSV file. The format includes the file
number, variable name, data type, and MicroLogix file type.

Figure 89 - MicroLogix Address Association in CSV File

4 A B c (] |
1 |FileNumber VariableName DataType FileType
2 7 Valuel Int[0..10] N |
3 8 Value2 Real F

4

5

To import a CSV file for MicroLogix mapping, do the following:

1. In Project or Controller Organizer, double-click the controller to open the controller
workspace.

In the Controller tree, select MicroLogix Mapping.
3. Onthe Controller - MicroLogix Mapping configuration page, select Import.
In the Open dialog box, select the CSV file that you want to import, then select Open.

IMPORTANT MicroLogix mapping information that is incorrect is not imported
and an error message is shown in the Output window.

To export a CSV file for MicroLogix mapping, do the following:

1. In Project or Controller Organizer, double-click the controller to open the controller
workspace.

In the Controller tree, select MicroLogix Mapping.
3. On the Controller - MicroLogix Mapping configuration page, select Export.

In the Save As dialog box, enter the filename, then select the location to save the
exported file.

b. Select Save.
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