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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: Identifies information about practices or circumstances that can cause an explosion in a hazardous environment, which
may lead to personal injury or death, property damage, or economic loss.

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

> P

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

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

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

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

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

B> > P>
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Preface

About This Publication

Conformal Coated Catalogs

Download Firmware, AOP,
EDS, and Other Files

Summary of Changes

Additional Resources

Use this manual if you are responsible for designing, installing, programming,
or troubleshooting control systems that use Micro8oo™ 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 Micro8oo 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 Micro8oo controller system

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

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.

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 template Throughout
Added inclusive language acknowledgment 9
Corrected hardware feature introduction 13,14
Removed certification information 30
Corrected the Low Preset (HSCAPP.LPSetting) description 131

These documents contain additional information concerning related products
from Rockwell Automation.
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Preface

Resource

Description

Micro800 Expansion I/0 Modules 2080-UM003

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

Micro800 Plug-in Modules 2080-UM004

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

Micro800 Programmable Controllers General Instructions 2080-RM001

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

Micro800 Programmable Controllers: Getting Started with Motion Control Using a
Simulated Axis 2080-05001

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

Micro800 Programmable Controllers: Getting Started with CIP Client Messaging
2080-0S002

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

Micro800 Programmable Controllers: Getting Started with PanelView Plus,
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 2080-0S005

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

Kinetix 3 Motion Control Indexing Application Connected Components Accel
Toolkit CC-0S025

Provides quick start instructions for implementing a Kinetix® 3 drive indexing application using
Connected Components Workbench software and a Micro800 controller.

Mation Control PTO Application Building Block CC-0S033

Provides quick start instructions for implementing PTO motion control of a Kinetix 3 drive using
Connected Components Workbench software and a Micro800 controller.

Micro800 Programmable Controller External AC Power Supply Installation
Instructions 2080-IN001

Information on mounting and wiring the optional external power supply.

Micro830 Programmable Controllers Installation Instructions 2080-IN002

Information on mounting and wiring the Micro830 10-paint Controllers.

Micro830 Programmable Controllers Installation Instructions 2080-INO03

Information on mounting and wiring the Micro830 16-point Controllers.

Micro830 Programmable Contrallers Installation Instructions 2080-IN004

Information on mounting and wiring the Micro830 24-point Controllers.

Micro830 Programmable Controllers Installation Instructions 2080-IN005

Information on mounting and wiring the Micro830 48-point Controllers.

Micro850 Programmable Controllers Installation Instructions 2080-IN007

Information on mounting and wiring the Micro850 24-point Controllers

Micro850 Programmable Controllers Installation Instructions 2080-INO08

Information on mounting and wiring the Micro850 48-point Controllers

Micro870 24-point Programmable Controllers Installation Instructions
2080-IN012

Information on mounting and wiring the Micro870 24-point Controllers

Micro800 16-point and 32-paint 12/24V Sink/Source Input Modules Installation
Instructions 2085-IN0O1

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

Micro800 Bus Terminator Module Installation Instruction 2085-IN002

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

Micro800 16-Paint Sink and 16-Point Source 12/24V DC Output Modules
Installation Instructions 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 2085-IN004

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

Micro800 8-Paint Input and 8-Point Output AC Modules Installation Instructions
2085-IN005

Information on mounting and wiring the expansion I/0 modules (2085-1A8, 2085-IM8, 2085-0A8)

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

Information on mounting and wiring the expansion I/0 modules (2085-IF4, 2085-IF8, 2085-0F4)

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

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

Micro870 Programmable Controllers 24V DC Expansion Power Supply Installation
Instructions 2085-INO08

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
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
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
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 2080-WD005

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

Micro800 Non-isolated Thermacouple Plug-in Module Wiring Diagrams
2080-WD006

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

Micro800 Memary Backup and High Accuracy RTC Plug-In Module Wiring
Diagrams 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
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 2080-WDO10

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

Micro800 Digital Input, Output, and Combination Plug-in Modules Wiring
Diagrams 2080-WDO011

Information on mounting and wiring the Micro800 Digital Input, Output, and Combination Plug-in
Modules.

Micro800 High-Speed Counter Plug-in Module 2080-WD012

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

Description

Micro800 DeviceNet Plug-in Module 2080-WD013

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

EtherNet/IP Network Devices User Manual,_ ENET-UM006

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

Ethernet Reference Manual, ENET-RM002

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

System Security Design Guidelines Reference Manual, 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 incarporating 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 view or download publications at rok.auto/literature.

You can download the latest version of Connected Components Workbench
software for your Micro80oo controller at rok.auto/ccw.
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Chapter ]

Hardware Features

Hardware Overview

This chapter provides an overview of the Micro830®, Micro850®, and
Micro870® controller hardware features. It has the following topics:

Topic

Page

Hardware Features

13

Micro830 Controllers

Micro850 Controllers

Micro870 Controllers

Programming Cables

Embedded Serial Port Cables

Embedded Ethernet Support

Micro830, Micro850, and Micro870 controllers are economical brick style
controllers with embedded inputs and outputs. Depending on the controller
type, it can accommodate from two to five plug-in modules. The Micro850 and
Micro870 controllers have expandable features. The Micro8so controller can

Rockwell Automation Publication 2080-UMO02L-EN-E - November 2021

13



Chapter 1

Hardware Overview

14

support up to four expansion I/O modules and the Micro870 controller can
support up to eight expansion I/O modules.

IMPORTANT  For information on supported plug-in modules and expansion 1/0, 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 Micro8oo

power supply.

See Troubleshooting on page 263 for descriptions of status indicator operation
for troubleshooting purposes.

Micro830 Controllers
Micro830 10/16-point controllers and status indicators
1 2 3 4 5 6 7 8 Status indicator
Controller ‘
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Micro830 24-point controllers and status indicators
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Micro830 48-point controllers and status indicators

Controller
12 3 4 5 g 6 - Status indicator
[Dooooooooo
14{ 0oOoooooood
|ooooooog
15—
16—
17—
18—
19—
0-{ | 5585585258
]L
Controller Description
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 hale 11 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 1/0 terminal block 13 Optional AC power supply
7 Right-side cover
Status Indicator Description“)
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 on page 263.
Micro850 Controllers
Micro850 24-point controllers and status indicators
1 2 3 4 5 6 1 8
h Status indicators
) O e
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Controller Description

Description Description
1 Status indicators 9 Expansion 1/0 slot caver
2 Optional power supply slot 10 [DIN rail mounting latch
3 Plug-in latch 11 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 I/0 terminal block N 5;’"(‘;3 EE‘;{RS}CZ?EPS‘;CW (with embedded green and
7 Right-side cover 15 Optional power supply

8 Mounting screw hole / mounting foot

Status Indicator Description“)

Description

Description

16 Input status

21 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 descriptions of the different status LED indicators, see Troubleshaating on page 263.

Micro850 48-point controllers and status indicators

Status indicators

[Dooooooooo
0ooooooo0oo

|Dooooodo

‘MMM‘%

oooooOooood

|ODooooooood

?

_jﬁd\\ J

L I VA 10
Controller Description
Description Description
1 Status indicators 9 Expansion I/0 slot caver
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
. RJ-45 EtherNet/IP connector
6 Removable /0 terminal block 4 (with embedded yellow and green LED indicators)
1 Right-side cover 15  |Optional AC power supply

8 Mounting screw hole / mounting foot
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Status Indicator Descriptionm

Description

Description

16 Input status

21 Fault status

1 Module status

22 Force status

18 Network status

23 Serial communications status

9 Power status

24 QOutput status

20 Run status

(1) For detailed descriptions of these LED status indicators, see Troubleshooting on page 263.

Note: 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

1 2 3 4 5 6 7 8
h Status indicators
@ | O [Dooo
Clebeocbeedoee66066) - 16«[5555
T i
A4 A
e 19—
19—
oo 20—
IS 21—
= 22—
& 23—
[oooo
[ |
lo A 24 [EEDD
@*Wee 6666666 eeeeﬂ” ]
B % 13 12 1 10 6 10 8 9
Controller Description
Description Description
1 Status indicators 9 Expansion 1/0 slot caver
2 Optional power supply slot 10 DIN rail mounting latch
3 Plug-in latch 11 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
. RJ-45 Ethernet connector (with embedded green and
6 Removable 1/0 terminal block 14 yellow LED indicators)
7 Right-side cover 15 Optional power supply

8 Mounting screw hole / mounting foot

Status Indicator Descriptionm

Description

Description

16 Input status

2 Fault status

17 Module Status

22 Force status
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Status Indicator Description" (Continued)

Description Description
18 Network Status 23 | Serial communications status
9 Power status 24 | Output status
20 | Runstatus

(1) For detailed descriptions of the different status LED indicators, see Troubleshooting on page 263.

O

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

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

separately.

Catalog Number Inputs Outputs PTO Support HSC Support
10V AC 24VDC/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-LC30-240VB - 14 - 10 - 2 4
2080-LC30-2408B - 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 - - 2 3 6
Table 2 - Micro850 Controllers - Number and Types of Inputs/Outputs
Catalog Number puts Oputs PTO Support HSC Support
120V AC 24V DC/V AC Relay 24\ Sink 24V Source
2080-LC50-24AWB 14 - 10 - - - -
2080-LC50-240WB - 14 10 - - - 4
2080-LC50-240VB - 14 - 10 - 2 4
2080-LC50-2408B - 14 - - 10 2 4
2080-LC50-43AWB 28 - 20 - - - -
2080-LC50-480WB - 28 20 - - - 6
2080-LC50-480VB - 28 - 2 - 3 6
2080-LC50-480BB - 28 - - 20 3 6
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Table 3 - Micro870 Controllers - Number and Types of Inputs/Outputs

Inputs Outputs
Catalog Number PTO Support HSC Support

120V AC 24V DC/V AC Relay 24\ Sink 24V Source
2080-LC70-24AWB 14 - 10 - - -
2080-LC70-240WB - 14 10 - - - 4
2080-LC70-240WBK - 14 10 - - - 4
2080-LC70-2408B - 14 - - 10 2 A
2080-LC70-240BBK - 14 - - 10 2 4

Programming Cables

Micro800 controllers have a USB interface, making standard USB cables
usable as programming cables.

Use a standard USB A Male to 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 in length, or shorter.

Table 4 - Embedded Serial Port Cable Selection Chart

Connectors Length Cat. No. Connectors Length Cat. No.

8-pin Mini DIN to 8-pin Mini DIN 05m(1.5) 1761-CBL-AMOO" 8-pin Mini DIN to 9-pin D Shell 05m(15ft) 1761-cBL-APOO"

8-pin Mini DIN to 8-pin Mini DIN 2m (8.5 ft) 1761-CBL-HM02() 8-pin Mini DIN to 9-pin D Shell 2m(B5ft) 1761-CBL-PM02(

8-pin Mini DIN to 8-pin Mini DIN (with lock Rl 8-pin Mini DIN with lock mechanism to 9~ rnl

mechanism on both connectors) 2m (851 1761-CBL-AHOZ pin D Shell 2m (8.5 ft) 1761-CBL-PHO2

_ 8-pin Mini DIN to 6-pin RS-485 terminal | 77 . (T1.8in.) T763-NCOT series A
block s

(0

Series C or later for Class 1Div 2 applications.
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Embedded Ethernet Support

For Micro850 and Micro870 controllers, a 10/100 Base-T Port (with embedded
green and yellow LED indicators) is available for connection to an Ethernet
network through any standard RJ-45 Ethernet cable. The LED indicators serve
as indicators for transmit and receive status.
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RJ-45 Ethernet Port Pin Mapping yellow LED
o RJ-45 connector
ontact . A . .

Signal Direction Primary Function
Number 9 v green LED
1 X+ out Transmit data +
2 X out Transmit data -

RX N Differential Ethernet Receive The yellow status LED indicates Link
3 * Data + (solid yellow) or No Link (off).
i Terminated The green status LED indicates
5 Terminated activity (blinking green) or no activity
6 RY- N Differential Ethernet Receive (off)

Data -

7 Terminated
8 Terminated
Shield Chassis Ground

Micro8s0 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

See Troubleshooting on page 263 for descriptions of Module and Network
status indicators.
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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 Micro8oo controllers. It is based on Rockwell Automation and
Microsoft® Visual Studio® technology and offers controller programming,
device configuration and integration with 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, structured
text) with user defined function block support that optimizes machine control.

Obtain Connected Components Workbench Software

A free download is available at rok.auto/ccw.

Use Connected Components Workbench Software

To help you program your controller through the Connected Components
Workbench software, you can refer to the Connected Components Workbench
Online Help (it comes with the software).

Micro820®/Micro830/Micro850/Micro870 controllers allow you to make
certain changes while in run mode by using the following features:

«  Run Mode Change (RMC)
This feature allows logic modifications to a running project without
going to remote program mode.
For more information, see Using Run Mode Change (RMC) on page 21.

«  Run Mode Configuration Change (RMCC)|
This feature 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 26.

Run Mode Change (RMC) is a productivity enhancement feature introduced in
Connected Components Workbench software version 8 for Micro820/
Micro830/Micro850 controllers. It saves the user 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  Micro820/Micro830/Micro850 controller firmware revision 8.xxx or higher is
also required to use Run Mode Change.

RMC is useful when the user is developing a project by incrementally adding
small changes to the logic and immediately wants to see the effects of the
changes on the machine. With RMC, since the controller stays in remote run
mode, the controller logic and machine actuators will not have to constantly
reinitialize, which can occur if the controller is switched to remote program
mode (for example, first scan bit is checked in program logic to clear outputs).

When user is editing, building, and downloading a project without using RMC,
a full build of the entire controller project is performed and also 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 performing Run Mode Change, do
a full build, and try to reconnect. Connected Components Workbench
software treats the project in the controller as different from the project in
Connected Components Workbench software, and ask to either upload or
download even though the logic is identical.

RMC is performed incrementally at the end of every program scan in order to
prevent a large delay in the program scan. This 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.

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

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

1 36 29

5 180 130

10 360 255

Memory size of project used for comparison:

Data = 14784 bytes; Program = 2352 bytes

Note: The duration starts when the RMC button is clicked while connected to the controller and ends when the accept is
finished. For example:

1. When connected to the contraoller, click RMC

2. Modify program

3. Click Test Logic

4. Click Accept to finish, or click Test Logic to make another change

can injure personnel and damage equipment. Before using Run Mode Change:
« Assess how machinery will respond to the changes.

2 ATTENTION: Use extreme caution when you use Run Mode Change. Mistakes
« Notify all personnel about the changes.

A new global variable __SYSVA_PROJ_INCOMPLETE has been added to
indicate when Run Mode Changes are being made. This can be used to notify
personnel on the HMI that there are uncommitted changes in the controller.
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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 flash or an integrity check failed during Run
1 Mode Change.
Cleared on the next successful Run Mode change.

When you perform a Test Logic Change, the value of the variable is changed
from zero to one. After you choose to accept or undo the changes, the value of
the variable is reset to zero.

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

Uncommitted Changes

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

If the controller power loses power while there are uncommitted changes, you
will not be able to re-enter RMC upon reconnection. You can choose to re-
download the project to keep the changes, or upload if the uncommitted
changes are not wanted.

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 allocated
is 2KB and can be increased up to 8KB. However there is still a limit of 2KB 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 8 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 in order to compile the project successfully.
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Controller Memory Diagnostics Page in Connected Components Workbench software

Run Mode Change
Data memory reservation for run mode changes: | 2048 bytes vl

Maximum size limit for new variable: 2048 bytes

Data memory usage for variables.

1797 2048 H Allocated 5843 bytes
b 4 . 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 has been filled.

RMC Memory Usage Example

Controller Memory RMC Memory

(for User Program + Data) (Default size = 2KB)
Ist change and Test  2nd change and 3rd change and
Logic Test Logic Test Logic
(Add logic) (Remove logic) (Add logic)

Free memory |/ _—‘
Free RMC memory Used RMC memory

Used memory

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

Transferring Contents in RMC Memory to Controller Memory

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

RMC Memory Usage When Performing Full Build and Download Example

Controller Memary RMC Memory
(for User Program + Data) (Default size = 2KB)
Free memory ——— —— Free RMC memory

Used RMC memory is copied to

New used memory controller memory

However if the controller memory does not have enough space remaining to
copy the contents of the RMC memory as shown below, the operation will fail
and a “not enough memory” error message will appear. Do not use RMC if you
are near the limits of your controller memory.
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Insufficient Controller Memory Example

Controller Memory RMC Memory
(for User Program + Data) (Default size = 2KB)

| | Free RMC memory

Error will occur due to insufficient

Used memory controller memory remaining

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).

Up to 2KB of logic (approximately 150 boolean instructions) and user
variables and can be added for each Test Logic.

Total memory allocated for RMC (cumulative of all Test Logic Changes)
can be increased from 2KB to 8KB, but the 2KB limit for logic and user
variables per Test Logic remains.

Up to 20 POU (Program Organizational Units) 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 a User Defined Function Block is modified that changes the local
variables, the local variables will be reinitialized or reset to zero and a
warning message will be 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.

RMC is not possible after doing a Discover Project operation if a new
module is detected 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, hiding
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, Connected Components
Workbench software must be disconnected from the controller.

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 timeout after 60 seconds. This applies to
Connected Components Workbench software version 9 or earlier
projects. For version 10 or later projects, the CIP connection timeout is
configurable.

changes, the output on the controller will remain ON.

c WARNING: If you delete the output rung when in Run Mode Change and accept the

See Use Run Mode Change on page 242 for an example on how to use this
feature.
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Using Run Mode Run Mode Configuration Change (RMCC) is a productivity enhancement
conﬁguration Change feature introduced in Connected Components Workbench software version 9
(R"cc) for Micro820/Micro830/Micro850 controllers. It allows users to reuse an

identical program with multiple controllers simply by changing the address
configuration of a controller within the program during run mode. Micro820/
Micro830/Micro8so controller firmware revision 9.xxx or higher is required to
use this feature.

RMCC can be used to change the address configuration of the controller
during run mode when the communication protocol is set to Modbus RTU for
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.

CIP Generic Message Instruction for Run Mode Configuration Change

PO —
MSG_CIPGENERL.

MSG_CIPGENERIC
M Q4

CTR_CFG1 Stsl

CtriCiy Status 4=
APP_CFG1 " Res_Lengthl

AppCfg  Resleng. +=

Target_Cfgl

=+ TargetClg
Reg_Datal

=+ RegData
Reg_Lengthl

=+ Regleng.
Res_Datal

=t ResDats

Run Mode Configuration Change (RMCC) can only be performed by the
controller that is sending the message. To do that, you need to configure the
CIP Generic message as a loop-back message by setting the path to “0,0”.

Configure CIP Generic Message as a Loop-back Message

[ Nme | ahwe | imenion| Sunasic]

& - =v  CIPTARGETCFG = - =y - Er

B - [Taiget_Cfal | CIFTARGETERS | Y| R ||
. Target_Clgl.Path STRIMNG a0 ‘0.0
. Target_Cfgl.CipConntdads USINT 0
. Target_Cfgl UemmTimeout UDIMT 0
. Target_Ctgl . ConnbdsgTimeout  UDIMT 0
. Target_LCfgl.ConnCloze BOOL

For Micro830/Micro850/Micro870 controllers, the address configuration
change is permanent and will retained when the controller is power cycled.
From firmware revision 10 onwards, Micro820 controllers also retain the
address configuration when the controller is power cycled.
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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.

CIP Generic Message Parameters for RMCC using Modbus RTU

Parameter Value
Service 16
Class 70

2 - Embedded serial port

Instance 5,6,7,8, or 9 - Plug-in modules
Attribute 100

ReqData New node address, 1

RegLen 2

RMCC Modbus Example - Set the Parameters

| User Global Variables - Micia@50 | Local Variables - FMEE_Modbus | System Variables - Micio#50 | 1/0 - Micro50 | Defined | ] >
I e R T

- ET  CIPAPPCFG -
W o [oraretee ———
APP_CFG1.5ervice USINT Rea
= APP_CFGT.Class UINT 70 Rea
. APP_CFG1 Instance UDINT 2 Rea
B &PP_CFG1 Atbute UINT 100 Fea
APP_CFG1.MemberCnt USINT Rea
= + APP_CFGT Memberd CIPMEMBERID Rea

B - [Req Datai
B FeqDatal] USINT 3 A
B [Fea Dataile] USINT 1 3

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 “17, this
indicates that the Modbus role is configured as Slave.

RMCC Modbus Example - Set the Message Length

| User Global Variables - Micro850 | Local Variables - RMCC_Modbus | System Variables - Micro850 | 140 - Micro850 [ | 4]+

DataType Dimension m Initial ¥ alue .

i} - =v UINT - - BT
B [Fealewh I___E
B Fes Length UINT

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

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

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

Rockwell Automation Publication 2080-UMO02L-EN-E - November 2021 27



Chapter 2

About Your Controller

28

RMCC Modbus Example - Verify Address Change

Micro850 Micro850

| Communication: |SerialPort vl | Reset Counters |
Channel: |Slot 1 | 2080-SERIALISOL at port5 |
Drivers: Modbus RTU
Link Counters

Characters Received:
Frame Received:
Good Transactions:

| Good Exceptions:
Bad CRC:

Commeon Settings
Unit Address:

3,088 Characters Sent: 2464
386 Frames Sent: 352
352 Broadcasts: 0

0 Mismatch Errars: 0
0 Mo Response: 0

Other Errors: 0
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 will be 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.

CIP Generic Message Parameters for RMCC using EtherNet/IP

Parameter Value

Service 16

Class 245

Instance 1

Attribute 5

ReqData IP address, Subnet mask, Gateway address
ReglLen 22 bytes

RMCC EtherNet/IP Example - Set the Parameters

Rockwell Automation Publication 2080-U

. = [Er|  CIPAPFCFG v == =~ Ead - Bud - Bud

B - [AFP_CFGT | CiP&PPCFG
. APP_CFG1.Semvice LSINT 16 Readfwi
. APP_CFG1.Class UINT 245 Read/wr
. APP_CFG1.Instance UDINT 1 Readfwr
. APP_CFG1 Attibute UINT b Read/wi
. APP_CFG1.MemberCnt USINT Readfwi
. + APP_CFG1.Memberld CIPMEMBERID Read/wr
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RMCC EtherNet/IP Example - Set the New IP Address

User Global Varables - Micra850 | Local Variables - RMCC_EIP_LengthTest_SimplePro | System Variables - Micro850 ¢ v
= - [Req_Data1

Req Datal[1] LUSINT 10
= Feq Datal[2] USINT 1

B Feq D[ USINT 168

B [ReqDatal[4] USINT 192
Req Datal[5] USINT i]

Req Datal[6] USINT 255

Feq Datal[7] USINT 255

B [ReqDatal[d USINT 255
Req Datal[3] USINT 1
= Req_Datal[10] USINT 1

B ReqDal[1] USINT 168

B ReqDami[1) USINT 192
Fieq_Datal[13] USINT 0

Req Datal[14] USINT 0

Req Data1[15] LSINT 1]

B [Req Datalflg] USINT D

I Fieq_Datal[17] USINT 0
= Req Datal[15] USINT 0

B FeqDat=[19) USINT 0

B [Req Datalfz0] USINT 0

I ! Fleq Datal[21] LISIMT il

For this example, the new IP Address is set to the following:

« IPaddress=192.168.1.10
« Subnet mask =255.255.255.0
« Gateway address =192.168.1.1

RMCC EtherNet/IP Example - Set the Message Length

[ User Global Variables - Micro850 | Local Variables - RMCC_EIP_LengthTest_SimplePro | System Variables - Mico@50 + | *

TET UINT T

| ___E
|| Hes Length‘l UINT

After the new IP address is configured and applied, the controller will
disconnect 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
looking at the Ethernet settings for the controller.
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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 _ 10
Subnet Mask: 255 255 255 0
Gateway Address: 192 168 . 1 . 1
[¥] Detect duplicate IP address
Safety Considerations Safety considerations are an important element of proper system installation.

30

Actively thinking about the safety of yourself and others, as well as 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 operators and
maintenance personnel have quick and easy access to it. In addition to
disconnecting electrical power, all other sources of power (pneumatic and
hydraulic) should be de-energized before working on a machine or process
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 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,
thereby 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 circuit is live.
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Power Considerations

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 I/O devices when the relay is de-
energized. It is recommended that the controller remain powered even
when the master control relay is de-energized.

« Ifyouare 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 assure they will stop machine motion when needed.

The following explains power considerations for the micro 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 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 Micro80o 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 is
that the power supply capacitors charge more slowly. However, the effect of a
voltage sag on other equipment should be considered. For example, a deep
voltage sag may reset a computer 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.
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Preventing Excessive Heat

« The effect of voltage sag on other equipment in the system.

If the entire system is powered-up at the same time, a brief sag in the power
source voltage typically will not affect any equipment.

Loss of Power Source

The optional Micro80o 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 program scan hold-up time after loss of
power. The duration of the power supply hold-up time depends on power
consumption of controller system, but is typically between 10 milliseconds and
3 seconds.

Input States on Power Down

The power supply hold-up time as described above is generally longer than the
turn-on and turn-off times of the inputs. Because of this, the input state
change from “On” to “Off” that occurs when power is removed may be recorded
by the processor before the power supply shuts down the system.
Understanding this concept is important. The user program should be written
to take this effect into account.

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 a period of 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. Ensure that the specified temperature range is
maintained. Proper spacing of components within an enclosure is usually
sufficient for heat dissipation.

In some applications, a substantial amount of heat is produced by other
equipment inside or outside the enclosure. In this case, place blower fans
inside the enclosure to assist in air circulation and to reduce “hot spots” near
the controller.

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 could
cause improper operation or damage to components. In extreme cases, you
may need to use air conditioning to protect against heat build-up within the
enclosure.
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Master Control Relay

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 1 on page 34 and Figure 2 on page 35.

WARNING: Never alter these circuits to defeat their function since serious
injury and/or machine damage could result.
If you are using an external DC power supply, interrupt the DC output side
Q rather than the AC line side of the supply to avoid the additional delay of

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.

Place the main power disconnect switch where operators and maintenance
personnel have quick and easy access to it. 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 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/O
circuits, power continues to be provided to the controller’s power supply so
that diagnostic indicators on the processor 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 I/O
devices only. When inspecting or installing terminal connections, replacing
output fuses, or working 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
Q operator 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. Make certain that relay contacts have a sufficient rating for your
application. Emergency-stop switches must be easy to reach.
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« Inthe following illustration, input and output circuits are shown with
MCR protection. However, in most applications, only output circuits
require MCR protection.

The following illustrations show the Master Control Relay wired in a grounded
system.

In most applications input circuits do not require MCR protection; however, if
you need to remove power from all field devices, you must include MCR
contacts in series with input power wiring.

Figure 1- Schematic - Using IEC Symbols

u L2
230V AC
“«— —>
Disconnect
Fuse MCR
A
i L v 230V AC
T T 1/0 circuits
Isolation I Operation of either of these contacts will remove | -
transformer power from the external /0 circuits, stopping : Master Control Relay (MCR)
THVAC | machine motion. Cat. No. 700-PKA00AT
X1 |7 5| X2 |
or 230V AC | Ener o | Suppressor
| gency-stop | Stop Start . No. 700-N24
fse  @— | push button Overtravel imit | 3t No.
= | m switch | m |
° ' . L o MCR
: \l\l\ V\'\ |
|
S S
Suppr.
MeR PP
@
MCR
15V AC or 230V AC
¢ * 1¢ 1/0 circuits
® @
DC power supply.
Use IEC 950/EN 60950

34

MCR

. - * 24V DC
(Lo) (Hi) H I 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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Figure 2 - Schematic - Using ANSI/CSA Symbols
230V AC
“«— —>
Disconnect
Fi MCR
use I 230V AC
1 I
T T circuits
Isolatfion I Operation of either of these contacts will remove | -
transformer o : |
| E}r;vg;ﬂf;o:g::}enexternal 110 circuits, stopping | Master Control Relay (MCR)
PRI I : | Cat. No. 700-PK400AT
230V AC | Emergency-stop | Suppressor
| h butt X
e @— | push button Overtravel limit : Stop Start Cat. No. 700-N24
== | m switch | J_
: o=G : MCR
' |
S S
Suppr.
MCR
@
MCR
® @ I I% T15V AC or 230V AC
1 110 circuits
® ®
DC power supply. Use NEC
Class 2 for UL Listing.
MCR
) - +
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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Notes:
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Controller Mounting
Dimensions

Install Your Controller

This chapter serves to guide the user on installing the controller. It includes the
following topics.

Topic Page
Controller Mounting Dimensions 37
Mounting Dimensions 37
DIN Rail Mounting 39
Panel Mounting 39

Mounting Dimensions

Mounting dimensions do not include 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-LC30-160VB

100 (3.94) . 80(315)

90 (3.54)

Measurements in mm (in.)

Micro830 24-point Controllers 2080-LC30-240WB, 2080-LC30-24QVB, 2080-LC30-240BB

150 (5.91) 1 80 (3.15)
G )
— 2
1

Measurements in mm (in.)
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Micro830 48-point Controllers 2080-LC30-48AWB, 2080-LC30-480WB, 2080-LC30-480VB, 2080-LC30-480BB
210(8.27)

90 (3.54)

Measurements in mm (in.)

Micro850 24-point Controllers 2080-LC50-24AWB, 2080-LC50-240BB, 2080-LC50-240VB, 2080-LC50-240WB
Micro870 24-point Controllers 2080-LC70-24AWB, 2080-LC70-240WB, 2080-LC70-240WBK,
2080-LC70-240BB, 2080-LC70-240BBK

: 80(3.15)

156 (6.22) —

Measurements in m (in.) v

Micro850 48-point Controllers 2080-LC50-48AWB, 2080-LC50-480WB, 2080-LC50-480BB, 2080-LC50-480VB

238(937) 8031
H =01 ¥
‘ \
DR, = a4 ’/\
T \

90 (3.54)

Measurements in mm (in.)

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 I/O modules, make sure that
there is 50.8 mm (2 in.) of space on all sides after attaching the optional parts.
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DIN Rail Mounting

The module can be mounted using the following DIN rails: 35 x 7.5 x 1 mm
(EN 50022 -35%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 flat-blade 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-
EAH]J35) 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 the controller is spaced properly.

2. Markdrilling 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 1/0,
see 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 (3.39in.)

S
O]

0000000000

oo
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5 © = ©

58 00000 88

oo

100 mm (394 in.)

[@] 0000000000

Micro830 24-Point Controllers 2080-LC30-24QWB, 2080-LC30-240VB, 2080-LC30-240BB
131 mm (5.6 in.)
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D D
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Soooo000000000D2RR
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Micro850 24-Point Controllers 2080-LC50-24AWB, 2080-LC50-240BB, 2080-LC50-240VB, 2080-LC50-240WB
Micro870 24-Point Controllers 2080-LC70-24AWB, 2080-LC70-240WB, 2080-LC70-240WBK, 2080-LC70-
240BB, 2080-LC70-240BBK

| 131mm (5.6 in.) ;
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Micro830 48-Point Controllers 2080-LC30-48AWB, 2080-LC30-480WB, 2080-LC30-480VB, 2080-LC30-480BB

; 108 mm (425 in) 5 108 mm (4.25 in) ‘
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System Assembly

Micro830, Micro850, and Micro870 24-point Controllers (Front)

27.8(1.09) ’<*—>
45(1.77) 1452(5.72) =—444(1.75) 144(0567)
—= =—72(029 7.8(031) 7.8(0.31)
—=-338(1.33)—+= |
131(5.16)
- o) 1O
00060006006606666 0
LN® pt
rout = »
o [=]
(=2
90 =13 p
1108 |354) =] = 1]
(4.36) 100 [] E
(3.94) = o
DC DC24VASA ( )
oK ¢ & - = =
0066666666666666 0
| J
7.2(0.28) = L ‘
131(5.16) | 36.6 (1.44)
7.2(0.28) L%f 22.8 (0.90)— | |
Micro830/Micro850/Micro870 24-pt controller with Micro800 power supply Expansion 1/0 slots
(Applicable to Micro850 and Micro870 only)
Measurements in mm (in.) Single-width (st sof)
i Double-width (2nd slot)
2085-ECR (terminator)
Micro830, Micro850, and Micro870 24-point Controllers (Side)
= P P S
0ooo . _— N
S 2B oo o o
= = =2 =2 =2 2 2 =
80 (3.15) S B 87 (342
[ e— ¥ c— ] LI
[=—=l=—=]}
[ m—ras ) = ———
o CID n
[ — 1 2
———=1——} I 1 N m
HE D¢ TIT]

Measurements in mm (in.
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)

Micro830/Micro850/Micro870 24-pt controller with Micro800 power supply

Expansion 1/0 Slots

(Applicable to Micro850 and Micro870 only)

Single-width (1st slot)
Double-width (2nd slot)
2085-ECR (terminator)
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Micro830 and Micro850 48-point Controllers (Front)

444175 —=]
< 144(057)
50177 —=] 230 (9.05) 778 (1';2 037
. 338 \ ; | 031
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Micro830/Micro850 48 pt Controller with Micro800 Power Supply Expansion 1/0 Slots
(Applicable to Micro850 only)
Single-width (st slot)
Measurements in mm (in.) Double-width (2nd slot)
2085-ECR (terminator)
Micro830 and Micro850 48-point Controllers (Side)
= ]
— m m m = =
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Micro830/Micro850 48-pt controller with Micro800 power supply Expansion 1/0 Slots

(Applicable to Micro850 only)
Single-width (1st slot)
Double-width (2nd slot)
2085-ECR (terminator)

Measurements in mm (in.)
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Notes:
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Wiring Requirements and
Recommendation

Wire Your Controller

This chapter provides information on the Micro830, Micro850, and Micro870
controller wiring requirements. It includes the following sections:

Topic

Page

Wiring Requirements and Recommendation

45

Use Surge Suppressors

4

Recommended Surge Suppressors

47

Grounding the Controller

48

Wiring Diagrams

49

Controller I/0 Wiring

53

Minimize Electrical Noise

53

Analog Channel Wiring Guidelines

53

Minimize Electrical Noise on Analog Channels

54

Grounding Your Analog Cable

54

Wiring Examples

54

Embedded Serial Port Wiring

55

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

WARNING: Calculate the maximum possible current in each power and common
wire. Observe all electrical codes dictating the maximum current allowable for
each wire size. Current above the maximum ratings may cause wiring to

A controller system.

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 stated in the National

Electrical Code 501-10 (b).

« Allow for at least 50 mm (2 in.) between I/O 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.

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

separate paths.
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Use Surge Suppressors

46

« 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 identi?f wiring based on signal characteristics.
For example, you may use blue for DC wiring and red for AC wiring.

Wire Requirements

Wire Size

Type Min Max
Micro830/ Solid 0.2 mm? (24 AWG 2.5 mm? (12 AWG
MicroB50/ 24 AWG) (2 AV rated @ 90 °C (194 °F)
Merof0 | Swanded | 02?4 AWE) | 2.5 mm (12 AWB) 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.

Figure 3 shows an output with a suppression device. We recommend that you
locate the suppression device as close as possible to the load device.

Figure 3 - Output with Suppression Device
+DCor L1

Suppression
devi
VAC/OC J euiee

Out0

Out1
ut2 LA

AC or DC 0ut 3

outputs Load
Out 4

Outb
Out®

Qut7
CoM DC COM or L2

If the outputs are DC, we recommend that you use an 1N4004 diode for surge
suppression, as shown in Figure 4 on page 47. For inductive DC load devices, a
diode is suitable. A 1IN4004 diode is acceptable for most applications. A surge
suppressor can also be used. See Recommended Surge Suppressors on page 47.

These surge suppression circuits connect directly across the load device.
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Figure 4 - DC Outputs with Surge Suppression
+24V DC

AC/DC _,

Out0
Out1

Out2
Relay or solid-state | Qut 3
DC outputs Out &

Out5 () IN400% diode
Out6

Out7 24V DC common
COM

A surge suppressor 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, shown in
Figure 5. 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 5 - Surge Suppression for Inductive AC Load Devices

Output device Output device Output device

Surge
suppressor

Varistor RC network

Recommended Surge Suppressors

Use the Allen-Bradley surge suppressors shown in the following table for use
with relays, contactors, and starters.

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..55 VAC,12..7TV DC 100-KFSV55
56...136 VAC, 78...180V DC 100-KFSV136 MoV
137...277V AC, 181...250 V DC 100-KFSv277
12...250vV DC 100-KFSD250 Diode
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Recommended Surge Suppressors (Continued)

Device Coil Voltage Suppressor Catalog Number Type®
24..48V AC 100-Fscsg!
110...280V AC 100-Fsc2g0" RC
380...480V AC 100-Fscagol
12..55V AC, 12...77V DC 100-Fsvs5!"
Bulletin 100C, (C09...C97)
56...136V AC, 78...180V DC 100-Fsv136"
MoV
137..271V AC, 181...250V DC 100-Fsv2770)
278..575V AC 100-Fsv5750)
12...250V DC 1UO-FSDZ5[]“) Diode
12..]20V AC 599-K04
Bulletin 509 Motor Starter Size 0..5 MOV
240...264V AC 599-KAOL
12..120V AC ]gg_FSMM(Z) RC
Bulletin 509 Motor Starter Size 6
12..120V AC 199-GSMAT®) MoV
AC coil Not Required
24..48V DC 199-FSMA9
Bulletin 700 R/RM Relay
50...120v DC 199-FSMA10 MoV
130...250V DC 199-FSMAN
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 193-FSMAN
6...300V DC 199-FSMZ-1 Diode
Miscellaneous electromagnetic devices limited to 35 )
sealed VA 6...150V AC/DC 700-N24 RC

(1) Catalog numbers for screwless terminals include the string ‘CR' after 100-". For example: Cat. No. 100-FSC48 becomes Cat. No. 100-CRFSC48; Cat. No. 100-FSV55 becomes 100-CRFSV55; and so on.
(2) For use on the interposing relay.

(3)  For use on the contactor or starter.

(4)  RC Type not to be used with Triac outputs. Varistor is not recommended for use on the relay outputs.

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
potential other than ground). Failure to follow this procedure may result in

2 WARNING: All devices connected to the RS-232/RS-485 communication port
property damage or personal injury.
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Wiring Diagrams

The following illustrations show the wiring diagrams for the Micro8oo
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
I Al 1
como 1-01 1-03 1-04 NC NC
1-00 102 coMm 1-05 Ne NC
Output terminal block

I Ll T 1T Ll 1
+DC24 CMo CM1 CcM2 CM3 NC
-DC24 0-00 0-01 0-02 0-03 NC

2080-LC30-100vB

Input terminal block
I Al 1
como 1-01 1-03 1-04 NC NC
1-00 1-02 com1 1-05 NC NC
Output terminal block

I 1T Ll 1
+DC24 +CM0 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 Ll Ll 1T Ll 1
+DC24

C cMo CM1 CcM2 cm3 0-04
-DC24 0-00 0-01 0-02 0-03 0-05

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

2080-LC30-16QVB

Input terminal block

HOOOOH®®®Mm®

Output terminal block

I 1T Ll 1
+DC24 +CM0 0-01 +CM1 0-03 0-04
-DC24 0-00 -CMo 0-02 -CM1 0-05
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2080-LC30-24QWB / 2080-LC50-24AWB / 2080-LC50-240WB / 2080-LC70-24AWB /
2080-LC70-240WB / 2080-LC70-240WBK

Input terminal block

I 1T 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

@@@@@@@@@@@@

-DC24 0-00

2080-LC30-24QWB, 2080-LC50-240WB, 2080-LC70-240WB, 2080-LC70-240WBK, DC Input
Configuration

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

2080-PS120-240VAC

oA,
%@é@é@é@@o@@@a@a

1-00 1-02 1-04 1-06 com1 1-09 -1 1-13

L

N

@

+24VDC

QOO0

-24VDC

v | 500000detededebe

+DC cm
-DCc

+DCc L1b L1c

DCc 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 1601-XLPGOEQ power supply instead of a
2080-PS120-240VAC power supply. Make sure to wire both the Micro870
controller and 2085-EP24VDC expansion power supply to the same 1601-
XLPGOEQ power supply.
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2080-LC50-24AWB, 2080-LC70-24AWB, DC Input Configuration
L2a Lia L2b Lb
L1 L2
2080-PS120-240VAC % ; ; ; ; ; ; ;
Oc‘;oc‘;oc‘;o? OQOQOQ
L O ICUMU 1-01 1-03 |-U‘5 v
| O DI010/0,0 C.D@@@@@
QO
+DC24
8 | BHeé @@@@o@o o@q
-24\VDC
ol T ]
+DCc L1b L1c
+DCc
-DCc L2b 2¢

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

2080-LC30-240QVB / 2080-LC30-240BB / 2080-LC50-240VB / 2080-LC50-240BB / 2080-LC70-240BB /
2080-LC70-240BBK

Input terminal block

I 1T 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

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

2080-LC30-240BB, 2080-LC50-240BB, 2080-LC70-240BB, 2080-LC70-240BBK, DC Input Configuration

Sourcing:-DC b
Sinking: +DC b

Sourcing:+DC b
Sinking: -DC b

Sourcing:-DC a
Sinking: +DC a

Sourcing:+DC a
Sinking: -DC a

2080-PS120-240VAC

Ao Ao 1o1o

I
L como

O
0 1-02 1-04 1-06 CoM1 1-09 11 1-13
Loocu o 0-03 0-05 0-07 0-09 '
+| + - - - -
+24VDC Q 1)
! 0]0/0/0/000000l0.0;
-DC2 -CMo ‘ 0-02 ‘ 0-04 0-06 0-08 -CM1
-24VDC Q | | | |
+DCd +DCe
]
-DCd -DCe
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2080-PS120-240VAC

L

N

@

+24VDC

-24VDC

QOO0

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 1601-XLP6OEQ power supply instead of a
2080-PS120-240VAC power supply. Make sure to wire both the Micro870
controller and 2085-EP24VDC expansion power supply to the same 1601-
XLPGOEQ power supply.

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

L2

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

r T T T 7
CcoMo 1-01 1-03 1-05 1-07 1-p8 I-1

BOOOE @@0@0 HOH®! >®

-DC24 0- (](] EMD 0- UZ 0-| 04 0- Dﬁ 0- 08 CMI

+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

Input terminal blocks

6/0/0/0,0,0,0100,0/0 00 000

TERMINAL BLOCK 1

010/010,0,0,0,00 00,00 000

TERMINAL BLOCK 3

Output terminal blocks

T 17 1T 17 1T 1T 17 1T 1
+DC24 CMo CM1 CMm2 CM3 CM4 CM5 CMé
-DC24 0-00 0-01 0-02 0-03 0-04 0-05 0-06

TERMINAL BLOCK 2

T 17 17 1
cmM7 0-08 0-10 cMg 0-13 0-15 0-16 0-18
0-07 0-09 0-11 0-12 0-14 cm9 0-17 0-19

TERMINAL BLOCK 4

Q 2080-LC30-48AWB has no high-speed inputs.

52 Rockwell Automation Publication 2080-UM0O02L-EN-E - November 2021



Chapter &4 Wire Your Controller

Controller 1/0 Wiring

2080-LC30-48QVB / 2080-LC30-480BB / 2080-LC50-480VB / 2080-LC50-480BB

Input terminal blocks

r ] 1T
como 1-01 1-03 1-05 1-06 1-08 1-10 com2
1-00 102 1-04 com1 1-07 1-09 111 112

TERMINAL BLOCK 1

HOOOOOODEDHO®O®®

TERMINAL BLOCK 3

Output terminal blocks

r ] il 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

r ] 1
+CM2 0-11 0-13 0-15 +CM3 0-17 0-19 NC
0-10 0-12 0-14 -CM2 0-16 0-18 -CM3 NC

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 ensure that all environmental noise
will be removed by 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 periodically checking 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 ensure optimum accuracy for voltage type inputs, limit overall cable
impedance by keeping all analog cables as short as possible. Locate the I/
O 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 ensure that all
environmental noise will be removed by the input filters.

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

« Install the Micro8o0 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 earth grounded.

« Route the Belden cable separately from any AC wiring. Additional noise
immunity can be obtained by routing the cables in 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 below.

Sink output wiring example User side

- +V0C Fuse
Logic side

24V supply

T Load
6 T _

0C COM

Micro800 Sink output
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Sink input wiring example

:> : Zg IIP :DEQ

+V0C

User side

2

out

DC coM

Micro800 source output

Load

Fuse

24V supply

Source input wiring example

Com
—> B Zg Fuse
P —
21\
DC

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

targeted to be used for short distances (<3 m) to devices such as HMIs.

See Embedded Serial Port Cables on page 19 for a list of cables that can be used

with the embedded serial port 8-pin Mini DIN connector.

For example, the 1761-CBL-PMoz2 cable is typically used to connect the
embedded serial port to PanelView™ Component HMI using RS-232.
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Embedded Serial Port

A
@)
5 O O O 3
O OO
8 7 6

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
A RS-232 RxD (not used) RxD
5 RS-232 DCD (not used) DCD
6 RS-232 CTS (not used) CTS
1 RS-232 TxD (not used) TxD
8 RS-485- AF) (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, use an isolated serial
port, catalog number 2080-SERIALISOL.
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Overview

Supported Communication
Protocols

Communication Connections

This chapter describes how to communicate with your control system and
configure communication settings. The method you use and cabling 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. Topics include:

Topic Page
Supported Communication Protocols 57
Use Modems with Micro800 Controllers 63
Configure Serial Port 64
Configure Ethernet Settings 68
OPC Support Using FactoryTalk Linx 70

The Micro830, Micro8s0, 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 RJ-45 Ethernet
port.

Micro830, Micro850, and Micro870 controllers support communication
through the embedded RS-232/RS-485 serial port as well as any installed serial
port plug-in modules. In addition, Micro850 and Micro870 controllers also
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.

These are the communication protocols supported by Micro830/Micro850/
Micro870 controllers:

«  Modbus RTU Master and Slave

« CIP Serial Client/Server (RS-232 only)

« CIP Symbolic Client/Server

« ASCII

These are the communication protocols supported by Micro850 and Micro870
controllers only:

« EtherNet/IP Client/Server
« Modbus TCP Client/Server
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.« DHCP Client
« Sockets Client/Server TCP/UDP

Connection Limits for Micro830/Micro850/Micro870 Controllers

L. . Micro850/
Description Micro830 Micro870
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

. X Client 16
Maximum number of EtherNet/IP connections -
Server 2
Client - -
Maximum number of USB connections
Server 15 23
i . . Client 15 16
Maximum number of Serial connections
Server 15 23
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  [f 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 based on the limits 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 is 16,
and the maximum limit of EtherNet/IP Client connections is also 16.

2. Ifyou have 10 devices 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 is 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 a
single master to communicate with a maximum of 247 slave devices. Micro8oo
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 https://www.modbus.org.
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For information on Modbus mapping, see Modbus Mapping for Micro800 on

page 211.
To configure the serial port as Modbus RTU, see Configure Modbus RTU on

page 65.

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

CIP Serial Client/Server - RS-232 Only

CIP Serial Client/Server allows CIP protocol to be used over an RS-232 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.

ASCHI

ASCII provides connection to other ASCII devices, such as bar code 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
more 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 on page 211.

Q Use MSG_MODBUS2 instruction to send Modbus TCP message over Ethernet
port.
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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
o Mefiory [¥] Detect duplicate IP address
- Startup/Faults
- Serial Port
. USB Port EtherNet/IP
[¥] 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 easily
connect to the Micro830/Micro850/Micro870 controller.

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,
makes use of DF1 Full Duplex protocol, which provides point-to-point
connection between two devices.

The Micro8oo 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.

EtherNet/IP, supported on the Micro850 and Micro87o controller, makes use
of the standard Ethernet TCP/IP protocol.

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 64.
To configure for EtherNet/IP, see Configure Ethernet Settings on page 68.
CIP Symbolic Addressing

Users may access any global variables through CIP Symbolic addressing except
for system and reserved variables.
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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. Array of strings are also
supported.

Supported Data Types in CIP Symbolic

Data Type” Description

BOOL Logical Boolean with values TRUE(1) and FALSE(Q)
(Uses up 8 bits of memory)

SINT Signed 8-bit integer value

INT Signed 16-bit integer value

DINT Signed 32-bit integer value

LINT@ Signed 64-bit integer value

USINT Unsigned 8-bit integer value

UINT Unsigned 16-bit integer value

UDINT Unsigned 32-bit integer value

ULINT® Unsigned B4-bit integer value

REAL 32-bit 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.

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

CIP Client Messaging

CIP Generic and CIP Symbolic messages are supported on Micro80o
controllers through the Ethernet and serial ports. These client messaging
features are enabled by the MSG_CIPSYMBOLIC and MSG_CIPGENERIC
function blocks.

For more information and sample quickstart project to help you use the CIP
Client Messaging feature, see Micro80o Programmable Controllers: Getting
Started with CIP Client Messaging, publication 2080-QSo002.

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.

Rockwell Automation Publication 2080-UMO02L-EN-E - November 2021 61


https://literature.rockwellautomation.com/idc/groups/literature/documents/qs/2080-qs002_-en-e.pdf

Chapter 5 Communication Connections

CIP Communications Pass-thru The Microsso, Microsso, and Micros7o controllers support pass-thru on any
communications 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, Micro8s0, 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, this is through EtherNet/IP or CIP Serial or CIP USB.

Examples of Supported Architectures

USB to EtherNet/IP

Micro850
controller2

Micro850
controller3

UsB EtherNet/IP
Micro850
controller1
For program download
The user 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.
EtherNet/IP to CIP Serial
EtherNet/IP CIP Serial
-
Micro850
I
For program download controller
USB to DeviceNet
USB DeviceNet

Micro830
controller2

PowerFlex® 525 drive

Micro850 controller
with
2080-DNET20 plug-in scanner
(Address 0)

For program download
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The user can use Connected Components Workbench software to configure
the PowerFlex drives.

Use Modems with Micro800
Controllers

EtherNet/IP to DeviceNet
Sle
EtherNet/IP DeviceNet @-g@ @ PowerFlex 525 drive
[N with
HHHEHHHHHHH 25-COMM-D adapter
= (Address 1)
Micro850 controller |aganannnana) £

with
For program download 2080-DNET20 plug-in scanner
(Address 0)

CompactBlock LDX I/0
(Address 2)

IMPORTANT  Micro800 controllers do not support more than one hop (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, Micro8s0, and Micro870 programmable
controller to your serial modem using an Allen-Bradley null modem serial
cable (1761-CBL-PMo02) 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. See the following typical pinout for
constructing a straight-through cable:

DTE Device

(Micro830/850/870 DCE Device
Channel 0) (Modem, etc)
8-Pin 25-Pin 9-Pin
7 XD » TXD |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
Memary
Serial Port
USE Paork
= Ethernet
Inkernet Protocol
Port Settings
Port Diagnostics
Date and Time
Interrupts
Startup/Faults
Modbus Mapping
Embedded IjO
=) Plug-In Modules
= Emply =
= Empty =
< Emply =
=) Expansion Modules
= Emply =
= Empty =
< Emply =
= Emply =

2. Select CIP Serial from the Driver field.

Controller - Serial Port

Common Settings

Driver; CIP Serial - |
Baud Rate: 38400 - |
Parity: F|
Station Address: 1 :

Protocol Control

DF1 Mode: DF1 Full-Duplex
Centrol Line: No Handshake
Error Detection: CRC X |

Embedded Responses; | After One Received ~

¥| Duplicate Packet Detection

ET]

ACK Timeout (x20ms): S0 ENGQ Retries:

")

NAK Retries: 3 Transmit Retries:

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.

4. In most cases, parity and station address should be left at default
settings.
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5. Click Advanced Settings and set Advanced parameters.

See Table 5 for a description of the CIP Serial parameters.

Table 5 - 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, Odd, or  |None
None.
. The station address for the serial port on the DFT master. The only
Station Address valid address s 1 ]
Configured as full-
DF1 Mode DF1 Full Duplex (read only) duplex by defautt
Control Line No Handshake (read only) Egﬂggﬁ;ﬁg E; ggfault
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 anather Allen-Bradley device,
choose Enabled Unconditionally. Embedded responses increase
network traffic efficiency.

After One Received

The number of times the controller will resend a message packet

NAK Retries because the pracessor received a NAK response to the previous |3

message packet transmission.
. The number of enquiries (ENQs) that you want the controller to send

ENQ Retries after an ACK timeout accurs. 3
Specifies the number of times a message is retried after the first

Transmit Retries attempt before being declared undeliverable. Enter a value from |3
0..127.

. Specifies the amount of time after a packet is transmitted that an
ACK Timeout (x20 ms) ACK s expected. 50
Configure Modbus RTU

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

=I- Controller
General
Memory
Serial Pork
USE Port
= Ethernet

Internet Protocol
Port Setkings
Pork Diagnoskics
Drate and Time
Inkerrupts
StartupFaults
IModbus Mapping
Embedded I/
= Plug-In Modules
< Emply =
< Empky =
< Empky =
=I- Expansion Modules
< Empty =
< Empky =
< Empty >
< Emply =
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2. Select Modbus RTU on the Driver field.

Controller - Serial Pork

Driver: I"-'1|:u|us RTU

Baud Rate! :'}_920_9 |
pary: one &
tModbus Role: "Modbus RTU Master v

Advanced Settings

Protocol Control

Media: |Rsz32 v | RTSPre-Delay: D ,
Data Bits: RT5 Post-Delay: U

Stop Bits: [1 |

Response Timer: _.200

Broadcast Pause: 260

Inter-Char Timeout: TEI

3. Specify the following parameters:
« Baudrate
« Parity
« Unit address
« Modbus Role (Master, Slave, Auto)

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. Click Advanced Settings to set advanced parameters.
See the table for available options and default configuration for advanced
parameters.

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..999999999 milliseconds 200
Broadcast Pause 0...999999999 milliseconds 200
Inter-char timeout 0...999999999 microseconds 0

RTS Pre-delay 0...999999999 microsecands 0

RTS Post-delay 0...999999999 microsecands 0
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Configure ASCII

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

2. Select ASCII on the Driver field.

Controller - Serial Port

Driver: |EE=TE ~ |
Baud Rate: | 35400 |
Pariby: Mone ]|

Advanced Settings

Protocol Control

Contral Line: No Handshake v Append Chars; :.EI_XEIIZ?.,.EIXEIA
Deletion Mode: f_‘Ignnre v Terinchares DXDD,DXDA |
Data Fits: B v
Stop Bits: :_.1 v..
HON[XOFF: |l
Echo Mode: |
3. Specify baud rate and parity.
ASCII Parameters

Parameter Options Default

Baud Rate 1200, 2400, 4800, 9600, 19200, 38400 19200

Parity None, Odd, Even None

4. Click Advanced Settings to configure advanced parameters.

|E| Advanced Settings

Protocol Control

Control Line: Mo Handshake A4
Deletion Mode: Ignore ~
Data Bits: g v
Stop Bits: 1 L
HONYROFF: O
Echo Mode: "

Append Chars: | 0x0D,0:04

Term Chars: 00D, 004

ASCIl Advanced Parameters

Parameters Options Default

Full Duplex
. Half-duplex with continuous carrier

Controf Line Half-duplex without continuous carrier No Handshake
No Handshake
CRT

Deletion Mode Ignore Ignore
Printer

Data bits 78 8

Stop bits 1.2 1
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ASCII Advanced Parameters (Continued)

Parameters Options Default
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. Open your Connected Components Workbench project (for example,

Micro850). On the device configuration tree, go to Controller properties.
Click Ethernet.

= Contraoller

—I- Ethernet

General
Mernory
Setial Port
USE Paort

Internet Protocal
Port Settings
Port Diagnostics

2. Under Ethernet, click 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 Protocol

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

Detect duplicate IP address

Save Settings To Controller

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 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. Click the checkbox Detect duplicate IP address to enable detection of
duplicate address.

4. Under Ethernet, click Port Settings.

Ethernet - Pork Settings

Port Stabe:

MAC Address of Port:

Auko-Megotiate speed and duplexity

Connection Speed:

Cannection Duplesxity:

Save Settings To Controller

Set Pork State: (3 Ensbled
() Disabled

Mbps
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5. Set Port State as Enabled or Disabled.

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

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

8. On the device configuration tree, under Ethernet, click 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).

« TheIP address should not start with zero, and the IP address network ID
should be not zero.

« 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 IPv4 IP address exclude:

« Broadcast or zero IP (255.255.255.255 Or 0.0.0.0)

« IPaddress starting with 0 or 127 (0.XXX.XXX.XXX O 127.XXX.XXX.XXX)

« [P address ending with 0 or 255 (XXX.XXX.XXX.O O XXX.XXX.XXX.255)

« [P addresses in range 169.254.XXX.XXX (169.254.0.0 t0 169.254.255.255)
« IPaddresses in range 224.0.0.0 t0 255.255.255.255

Ethernet Host Name

Micro8oo controllers implement unique host names for each controller, to be
used to identify the controller on the network. The default host name is
comprised of two parts: product type and MAC address, separated by a
hyphen. For example: 2080LC50-XXXXXXXXXXXX, Where XXXXxxxxxxxX is the
MAC address.

The user 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

OPC Support Using
FactoryTalk Linx

70

configuration tree, go to the Controller properties. Click Serial Port.
2. Select CIP Serial from the Driver field.

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.

4. In most cases, parity and station address should be left at default
settings.

5. Click 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.

Rockwell Automation Publication 2080-UM0O02L-EN-E - November 2021



Chapter 6

Overview of Program
Execution

Program Execution in Micro800

This section provides a brief overview of running or executing programs with a
Micro80o0 controller.

IMPORTANT  This section generally describes program execution in Micro800 controllers.
Certain elements may not be applicable or true for certain models (for
example, Micro820 does not support PTO mation control).

For detailed information regarding ladder diagrams, instructions, function
blocks, and so on, see Micro8oo Programmable Controllers Instruction
Manual, publication 2080-RMooi.

A Micro80o0 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 Micro8oo 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 just prior to the controller going into Fault mode.

Rockwell Automation Publication 2080-UMO02L-EN-E - November 2021 n


https://literature.rockwellautomation.com/idc/groups/literature/documents/rm/2080-rm001_-en-e.pdf

Chapter 6 Program Execution in Micro800

Optional Module

In addition to the User Fault Routine, Micro80oo controllers also support two
Selectable Timed Interrupts (STI). STIs execute assigned programs once every
set point interval (1...65535 ms).

The Global System Variables associated with cycles/scans are:
« __SYSVA_CYCLECNT - Cycle counter
« __SYSVA_TCYCURRENT - Current cycle time
« __SYSVA_TCYMAXIMUM - Maximum cycle time since last start.

Execution Rules

This section illustrates the execution of a program. The execution follows four
main steps within a loop. The loop duration is a cycle time for a program.

1. Read inputs 1
2. Execute PUUs‘"/programs 2
3. Write outputs
4. Housekeeping (data log, recipe, communications) 3
4
-—
1
2
3

\

(1) Program Organizational Unit.

When a cycle time is specified, a resource waits until this time has elapsed
before starting the execution of a new cycle. The POUs 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 will verify the presence of
any configured plug-in and expansion I/O modules. If a plug-in or expansion
I/0O module is missing, the controller will fault. In Connected Components
Workbench software release 10 or later, an Optional Module configuration
option is added to prevent a missing plug-in I/O or expansion I/O module
from faulting the controller if enabled. This option can be enabled separately
for each plug-in I/O or expansion I/O module.

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 ifthe module s missing,
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Controller Load and
Performance Considerations

Power Up and First Scan

Within one program scan cycle, the execution of the main steps (as indicated
in the Execution Rules diagram) could be interrupted by other controller
activities that have higher priority than the main steps. Such activities include,

1. User Interrupt events, including STI, EII, and HSC interrupts (when
applicable);

2. Communication data packet receiving and transmitting;
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 will be
prolonged. The Watchdog timeout fault (0xDo11) 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.

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.

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 will be
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.
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Memory Allocation

System Variables for Scan and Power-up on Firmware Revision 2 and later

Variable Type Description

First scan bit.

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.

_SYSVA_FIRST_SCAN BOOL

Power-up bit.

Can be used to initialize or reset variables immediately after
download from Connected Components Workbench 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.

_SYSVA_POWER_UP_BIT BOOL

Variable Retention

After a power cycle, all variables inside instances of instructions are cleared.
Micro830 and Micro850 controllers retain all user-created variables. Micro810®
and Micro820 controllers can only retain a maximum of 400 bytes of user-
created variable values. Micro870 controllers can only retain a maximum of 128
kilobytes of user-created variable values.

For example: A user-created variable called My_Timer of Time data type will be
retained after a power cycle but the elapsed time (ET) within a user-created
timer TON instruction will be 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.

Progl-vaR x [QUIEECRIETE] Progl-POU Quick Tips

lm-mmmm
. 2
= -E-____ 4

Depending on base size, available memory on Micro80o controllers are shown
in the table below.

Memory Allocation for Micro800 Controllers

Attribute 10/16-point 20-point 24~ and 48-points 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” -

1Program Step =12 data bytes.

program steps and variables are created dynamically.

These specifications for instruction and data size are typical numbers. When a
project is created for Micro800, 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
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Guidelines and Limitations
for Advanced Users

user-defined variables, data memory also includes any constants and
temporary variables 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 a lot of initial
and project values, it may cause the power up time to exceed 30 seconds. After
boot 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), as well as configuration
memory for storing plug-in setup information, and so on.

Here are some guidelines and limitations to consider when programming a
Micro8oo controller 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 significantly 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
may result in a compile error. This also applies to UDFs.

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% less 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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PTO Motion Control

Motion Control

Generally two types of motion control are used in Micro80o controller motion

applications that have Kinetix 3 servo drives.

+ Indexed Motion — Micro8oo controller issues position indexes to the
servo drive using Modbus RTU communications or discrete I/O. Used for
simple positioning. See publication CC-QSo25 for building block

example.

« PTO Motion — Micro800 controller uses pulse and direction outputs to
the servo drive for precise control of position and velocity with Modbus
RTU communications or discrete I/O for feedback. Micro8oo motion
configuration and instructions make programming easy. See publication

CC-QS033 for building block example.

Certain Micro830, Micro850, and Micro870 controllers, shown in Table 6,
support motion control through high-speed pulse-train outputs (PTO). PTO
functionality refers to the ability of a controller to accurately generate a
specific number of pulses at a specified frequency. 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 PTO 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 below.

Table 6 - PTO/PWM and Motion Axis Support on Micro830, Micro850, and Micro870

Controller

PTO (built-in)

Number of Axes Supported

10/16 Points"
2080-LC30-100VB
2080-LC30-160VB

1

1

24 Points
2080-LC30-240vB"
2080-Lc30-24088"
2080-LC50-24QVB
2080-LC50-240BB
2080-LC70-240BB
2080-LC70-240BBK

48 Points
2080-LC30-480v8"

2080-L30-48088"
2080-LC50-480VB
2080-LC50-480BB

(1) For Micro830 catalogs, Pulse Train Output functionality is only supported from firmware revision 2 and later.
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a hasic understanding of the following:

« PTO components and parameters
See Use the Micro800 Motion Control Feature on page 78 for a general overview
of Motion components and their relationships.

« Programming and working with elements in the Connected Components
Workbench software
The user needs to 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.

2 ATTENTION: To use the Micro800 Motion feature effectively, users need to have

and detailed descriptions of the variables for the Motion Function Blocks, you
can refer to Connected Components Workbench software Online Help that

2 ATTENTION: To learn more about Connected Components Workbench software
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 1/0 modules.

Use the Micro800 Motion Control Feature

The Micro8oo motion control feature has the following elements. New users
need to have a basic understanding of the function of each element to
effectively use the feature.

Components of Motion Control

Element Description Page

Consists of one pulse output and one
Pulse Train Outputs direction output. A standard interfaceto | « Input and Output Signals on page 79
control a servo or stepper drive.

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.

Motion Axis and Parameters on
page 90

Motion Axis Configuration in
Connected Components Workbench

Axis

On the Micro800 controller, it is a pulse on page 101
train output and a set of inputs, outputs,
and configuration.

Connected Components Workbench
Online Help

Motion Control Function Blocks on

A set of instructions that configure or act page 82

upon an axis of mation. Axis_Ref Data Type on page 96
Function Block and Axis Status Error

Codes on page 98
Homing Function Block on page 111

Motion Function Blocks

Rate of change of acceleration. The Jerk
component is mainly of interest at the See Acceleration, Deceleration, and
start and end of motion. Too high of a Jerk Jerk Inputs on page 83.

may induce vibrations.

Jerk

To use the Micro80o motion feature, you need to:

1. Configure the Axis Properties
See Motion Axis Configuration in Connected Components Workbench
on page 101 for instructions.
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Input and Output Signals

Fixed PTO Input/Qutput

2. Write your motion program through the Connected Components
Workbench software
For instructions on how to use the Micro8oo motion control feature, see
the quickstart instructions, Use the Motion Control Feature on Micro800
Controllers, publication 2080-QSoo1.

Wire the Controller
a. For fixed and configurable inputs/outputs, see Input and Output
Signals on page 79.

b. See Sample Motion Wiring Configuration on 2080-LC30-xxQVB /
2080-LC50-xxQVB / 2080-LC70-xxQVB on page 81 for reference.

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 in the next tables. PTO Pulse and PTO Direction are required for an
axis. The rest of the input/outputs can be disabled and reused as regular I/O.

Motion Signals PT00 (EM_00) PTO1(EM_01) PT02 (EM_02)
Logical Namein | Name on Logical Name in "I!:m:anl Logical Name in Name on Terminal
Software Terminal Block Software Block Software Block
PTO0 pulse _I0_EM_D0_00 0-00 _I0_EM_D0_01 0-01 I0_EM_D0_02 0-02
PTO direction _I0_EM_D0_03 0-03 _I0_EM_D0_04 0-04 I0_EM_D0_05 0-05
Lower (Negative) Limit switch _I0_EM_DI_00 1-00 _I0_EM_DI_04 I-04 I0_EM_DI_08 1-08
Upper (Positive) Limit switch _I0_EM_DI_01 I-01 _I0_EM_DI_05 1-05 [0_EM_DI_09 1-09
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 I-03 _I0_EM_DI_07 1-07 [0_EM_DI_TI I
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.
IsnE;rF\’l%s/irtri]grt]OSri)gnal (from INPUT Can be configured as any embedded input.
Home Marker INPUT Can be configured as any embedded input, from input 0...15.

These I/O can be configured through the axis configuration feature in
Connected Components Workbench. Any outputs assigned for motion should
not be controlled in the user program.

See Motion Axis Configuration in Connected Components Workbench on
page 101.
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IMPORTANT

If an output is configured for motion, then that output can no longer be
controlled or monitored by the user program and cannot be forced. For
example, when a PT0 Pulse output is generating pulses, the corresponding
logical variable I0_EM_DO_xx will not toggle its value and will not display the
pulses in the Variable Monitor but the physical LED will give an indication.

If an input is configured for motion, then forcing the input only affects the
user program logic and not motion. For example, if the input Drive Ready is
false, then the user cannot force Drive Ready to true by forcing the
corresponding logical variable 10_EM_DI_xx to be true.

Motion Wiring Input/Output Description

Motion Signals

Input/Output

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 more than
one drive

Lower (Negative) Limit
switch

INPUT

The input for hardware negative limit switch, to be
connected to mechanical/electrical negative limit
Sensor.

Not Shared

Upper (Positive) Limit
switch

INPUT

The input for hardware positive limit switch, to be
connected to mechanical/electrical positive limit
sensor.

Not Shared

Absolute Home switch

INPUT

The input for hardware home switch (sensor), to be
connected to mechanical/electrical home sensor.

Not Shared

Touch Probe Input
switch

INPUT

The input for hardware touch probe signal, to be used
with Motion MC_TouchProbe and MC_AbortTrigger
function blocks to capture axis commanded position
during the motion path.

Not Shared

Servo/Drive Ready

INPUT

The input signal that indicates Servo/Drive is ready to
receive PTO pulse and direction signal from
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 more than
one drive

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 MoveAbsolute and MoveRelative function
blocks.

For MoveAbsolute and MoveRelative function blocks,
when In_Position is enabled, the controller will report
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

) )

oOl|® ®| |10

+DC 24 +CMO o )
-DC24 +CM1 ' Encoder signal cable
——— Pin 49 (CLK+) D —
0-00 Pin 12 (CLK-)
\
] Pin25 (DIR+)
0-03 Pin 14 (DIR-)
o m 0-06 Pin 3 (Enable)
==
ooy 0-07 Pin 7 (RST) T
RN 2
I3 (Mo B Motor power cable
© © =
ISES -(M1 =
\_ V4 . y,
Notes:
1. Drive Enable (Pin 3) and Reset Drive (Pin 7) will be operating as sourcing inputs when (Pin12) connected to () of the Power Supply 2.
2. To help you configure Kinetix3 drive parameters, so the drive can communicate and be controlled by a Micro830/Micro850/Micro870
controller, 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-xx0BB / 2080-LC50-xx0BB / 2080-LC70-xx(BB
24V 2av
Power Power
supply supply

@ \®— DC24 +CM @ @ N

Pin1,2 .
-DC 24 +CM1 n Encoder signal cable
— Pin 12(CLK-) 4—
0-00 Pin 49(CLK+)
A 4
- [ P?n 14(DIR-) (,-;3.-, =

0-03 Pin 25(DIR+) Sl g
o o 0-06 Pin 3(Enable) =
ISol=a)
== ‘ 1
EE 0-07 Pin 7(RST)
SERCES 2
é é -CMo ‘g) Motor power cable

Gk \ >

Notes:

1. (1)Drive Enable (Pin 3) and Reset Drive (Pin 7) will be operating as sinking inputs when (Pin 12) connected to @ of the Power Supply 2.

2. To help you configure Kinetix3 drive parameters, so the drive can communicate and be controlled by a Micro830/Micro850/Micro870 controller, 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 Motion control function blocks instruct an axis to a specified position,
Blocks distance, velocity, and state.

Function Blocks are categorized as Movement (driving motion) and
Administrative.

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

disabled, which will power down the axis. Otherwise the axis will remain powered
even if the function block is deleted.
Take note of the following:

« Ifanew instance of MC_Power accesses the axis, the axis will enter the error
stop state.

« |f 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 will enter the error
stop state.

2 WARNING: During Run Mode Change (RMC), the MC_Power function block should be

Movement Function Blocks

Function Block Name Description Correct Axis Stals for issuing

Function Block
This function block commands an axis to a Standstill, Discrete Motion,
MC_MoveAbsolute specified absolute position. Continuous Motion

This function block commands an axis of a
MC_MoveRelative specified distance relative to the actual position
at the time of execution.

Standstill, Discrete Motion,
Continuous Motion

This function block commands a never-ending Standstill, Discrete Motion,

MC-MoveVelocity axis move at a specified velocity. Continuous Motion

This function block commands the axis to
perform the “search home” sequence. The
“Position” input is used to set the absolute
MC_Home position when reference signal is detected, and | Standstill
configured Home offset is reached. This function
block completes at “StandStill” if the homing
sequence is successful.

This function block commands an axis stop and
transfers the axis to the state “Stopping”. It
aborts any ongoing function block execution.
While the axis is in state Stopping, no other
function block can perform any mation on the
MC_Stop 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. As soon as “Done” is SET and “Execute”
is FALSE the axis goes to state “StandStill".

Standstill, Discrete Motion,
Continuous Motion, Homing
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Movement Function Blocks (Continued)

Correct Axis State for issuing

Function Block Name Description

Function Block
This function block commands an axis to a
controlled motion stop. The axis is moved to the P .
MC_Halt state “Discrete Motion”, until the velocity is zero. Standstil Discrete Motion,

With the Done output set, the state is transferred Continuous Motion

to “StandStill".

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.

ATTENTION: Each motion function block has a set of variable inputs and
outputs that allows you to control a specific motion instruction. See the
Connected Components Workbench Online Help for a description of these
variable inputs and outputs.

A
VAN

General Rules for the Motion Control Function Blocks

To work with motion control function blocks, users need to be familiar with
the following general rules.

General Rules for the Motion Function Block

Parameter General Rules
When Execute is True: The parameters are used with the rising edge of the Execute input. To madify any parameter, it is necessary to
Input parameters change the input parameter(s) and to trigger 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 will be flagged On, and error information will be indicated by the output ErroriD.
The controller, in most cases, will remain in Run mode, and no motion error will be reported as a major controller fault.

Position/Distance Input

For MC_MoveAbsolute function block, the position input is the absolute location commanded to the axis. For MC_MoveRelative, the distance
input is the relative location (considering current axis position is 0) from current position.

Velocity Input

Velocity can be a signed value. Users are advised to use positive velacity.

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, direction input is ignored. (This is reserved for future use.)

For MC_MoveVelocity, direction input value can be 1(positive direction), 0 (current direction) or -1 (negative direction). For any other value,
only the sign is taken into consideration. For example, -3 denotes negative direction, +2 denotes positive direction, and so on.

For MC_MoveVelocity, the resulting sign of the product value derived from velocity x direction decides the mation direction, if the value is not
0. For example, if velocity x direction = +300, then 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
will be reported (Error ID: MC_FB_ERR_RANGE).

« The Jerk input should have a non-negative value. If Jerk is set to be a negative value, error will be reported.
(Error ID: MC_FB_ERR_RANGE).

« If maximum Jerk is configured as zero in Connected Components Workbench mation configuration, all jerk parameters for the motion
function block has to be configured as zero. Otherwise, the function block reports an error (Error ID: MC_FB_ERR_RANGE).

« If Jerk is set as a non-zero value, S-Curve profile is generated. If Jerk is set as zero, trapezoidal profile is generated.

« If the motion engine fails to generate the motion praofile prescribed by the dynamic input parameters, the function block reports an error
(Error ID: MC_FB_ERR_PROFILE).

See Function Block and Axis Status Error Codes on page 98 for more information about error codes.
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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 black. 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.
QOutput Exclusivity
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 Jalid: __
.|
.|
ErrorlD _
...
When used in Function Block Diagram, you can connect the axis output parameter to the Axis input parameter of another motion function
Ais outout 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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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 will
not be set on the first function block.

Behavior of Done Qutput

— x Bufferiode

Every function block has a Busy output, indicating 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 will only
be updated when the instruction is executing. For example, in ladder diagram, if the rung becomes false before the instruction finishes
executing, the Busy output will stay true forever even though the function block has finished executing.

Behavior of Busy Output

Jerk ErrorlD

QOutput Active In current implementation, buffered moves are not supported. Consequently, Busy and Active outputs have the same behavior.
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General Rules for the Motion Function Block (Continued)

Parameter General Rules

CommandAborted is set when a commanded motion is aborted by another motion command.
When CommandAborted occurs, other output signals such as InVelocity are reset.

Always_on

Behavior of CommandAborted Distance

Output

Velocity

s Conmrors

Deceleration Errar

Jerc ErrorlD

BufferMode

The Enable input for read function blocks is level-sensitive. On every program scan with the Enable input as true, the function block will
perform 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 will be 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 will be updated and the Valid output will be set again.

Enable and Valid Status

Relative move does not require the axis to be homed. It simply refers to a move in a specified direction and distance.
Absolute mave 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.

Relative Move versus Absolute
Move

Buffered Mode For all mation control function blocks, BufferMode input parameter is ignored. Only aborted moves are supported for this release.

All blocks have two outputs which deal with errors that can occur during execution. These outputs are defined as follows:

« Error - Rising edge of “Error” informs that an error occurred during the execution of the function block, where the function block
cannot successfully complete.

« ErroriD - Error number.

Error Handling « 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 Motion Function Block and Axis Status Error ID on page 99.

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, MC_MoveAbsolute will be busy until final position is

reached. MC_MoveVelocity, MC_Halt, and MC_Stop will be busy until final
velocity is reached.
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A
4

Velocity

P Time

Bxecuter | .

Busy1

When a movement function block is busy, a function block with a different
instance (for example, MC_MoveRelative1 and MC_MoveAbsolute1 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

N
o Simple move position using one instance function block finishes. Busy output
5 of MC_MoveRelative, MC_MoveAbsolute . - indicates that the function block is
o This command is ignored . .
o} executing and must be allowed to finish
= before Execute input is toggled again.
If Execute is toggled again before Busy
is false, the new command is ignored.
No error is generated.
P Time
Executel
Busy1
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Example: Successful Aborted Move

A
2 . S
S Aborted move is possible if using two
% instances of MC_MoveRelative,
= MC_MoveAbsolute. The second instance can
immediately abort the first instance (and vice
versa) for applications where on-the-fly
corrections are needed.
P Time
Executel |
Busy1
CommandAborted1
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 a single

instance of the function block is required.

To bring the axis to a standstill, use MC_Halt.

_~

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.

A\

ATTENTION: If MC_Halt aborts another motion function block during
acceleration and the MC_Halt Jerk input parameter is less than the Jerk of the
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

PN

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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Motion Axis and Parameters

90

Example: Error Stop using MC_Stop cannot be Aborted

A

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.

MC_Stop can abort other motion function blocks but can never be aborted

Q itself.

Q MC_Stop goes to the Stopping state and normal operation cannot resume.

The following state diagram illustrates the behavior of the axis at a high level
when multiple motion control function blocks are activated. The basic rule is
that motion commands are always taken sequentially, even if the controller

has the capability of real parallel processing. These commands act on the axis

state diagram.

The axis is always in one of the defined states see Figure 6 on page 91. Any
motion command is a transition that changes the state of the axis and, as a

consequence, modifies the way the current motion is computed.

>
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Figure 6 - Motion Axis State Diagram

MC_MoveAbsolute

. MC_MoveVelocity
MC_MoveRelative MC_MoveAbsolute; MC_MoveRelative; MC_Halt

MC_Halt
Discrete MC_MoveVelocity \f Continuous
Motion Motion
— MC_Stop >
N C_Stop I K
Error
oo Stopping
s “‘\ Note 6 \\ ,'l'
Done : 1 Error W)
K Y Note 1 ' AR
. . N RS
MC_MoveAbsolute ‘ : %, MC_Stop
MC_MoveRelative i A )
. 5 MC_MoveVelocity
ErrorStop  )<---.. y
MC_Stop % ]
Stop %, yy .
X H Note 4

MC_Reset and
MC_Power.Status=FALSE

MC_Reset i

. _..Done___. .
Homing Standstill
NOTES:

. In the ErrorStop and Stopping states, all function blocks (except MC_Reset), can be called although they will not be 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 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 profile is controlled by Motion
Engine as a background task, which is independent from POU scan, 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 o.
Always_on
.
— | Glabal Variables - Micro50 | Local Variables - N/4 | Spsl
- '!lf'.' = ﬂ‘
+ _MOTION_DIAG
- R P
. Azl ErrarFlag
Ayizl) ArizH omed
Auxisl Consty'el
izl hecelFlag.
Awish DecelFlag
A0 ArizState 2
s, Ermorl D 0
sl ExtraData 0
Auis0.TargetPos 2355.66
sl CommandPos 2355 66
izl TargetVel 100.0
I AxisDCommandvel 00
B - st
avizll_power v
aniz1_power | T
\‘BLrI'FerMode
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Limits

The Limits parameter sets a boundary point for the axis, and works in
conjunction 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 Mation Axis Configuration in Connected Components Workbench on
page 101 for information on how to configure limits and stop profiles and the
acceptable value range for each.
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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.

Sample Limits configuration in Connected Components Workbench
axisl - Limits
Hard Limits

When hard limit is reached, apply: ‘Emergeﬂcy Stop Profile ~

[#] Lower Hard Limit [¥] Upper Hard Limit
Active Level: | Low il Active Levet Low -
Switch Input: 10_EM DI 00 Switch Input: 10_EM DI 01
Soft Limits

) When soft limit is reached, Emergency Stop Profile will be applied.

[E] Lower Soft Limit: 0.0| mm [Z] Upper Soft Limit: 00| 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
aload 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 hard stop on hard limit switch is
configured as ON and the limit is detected, motion is stopped immediately
(thatis, PTO pulse is stopped immediately by the hardware). Alternatively, if
hard stop on hard limit switch is configured as OFF, motion will be stopped
using 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 will be used automatically for
MC_Home function block, if the switch is in the Homing direction configured
in the Connected Components Workbench software (Mode:
MC_HOME_ABS_SWITCH or MC_HOME_REF_WITH_ABS). See Homing

Function Block on page 111.

Soft Limits

Soft limits refer to data values that are managed by the motion controller.
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. The user can enable individual
soft limits. For non-enabled soft limits (whether upper or lower), an infinite
value is assumed.
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Soft Limits are activated only when the corresponding axis is homed. Users
can enable or disable soft limits, and configure an upper and lower limit
setting through the Connected Components Workbench software.

Soft Limits Checking on the Function Blocks

Function Block Limits Checking

MC_MoveAbsolute

- The target position will be checked against the soft limits before motion starts.
MC_MoveRelative

MC_MoveVelocity The soft limits will be checked dynamically during motion.

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.

PTO Pulse Limits

This limit parameter is not configurable by the user and is the physical
limitation of the embedded PTO. The limits are set at ox7FFFoo00 and -
ox7FFFooo0 pulses, for upper and lower limits, respectively.

PTO pulse limits are checked by the controller 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, user needs to prevent current
position value going beyond PTO Pulse limit.

On a continuous motion (driven by MC_MoveVelocity function block), when
the current position value goes beyond PTO pulse limit, PTO pulse current
position will automatically roll 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, soft limit will be detected before PTO pulse limit being
detected.

Motion Stop

There are three types of stops that can be configured for an axis.
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Immediate Hardware Stop

This type of Immediate Stop is controlled by the hardware. If a Hard Stop on a
Hard Limit switch is enabled, and the Hard Limit has been reached, the PTO
pulse for the axis will be cut off immediately by the controller. The stop
response has no delay (less than 1 ps).

axis_1 - Limiks

Hard Limits

When hard limit is reached, apply: “F;w:ed“P"l"(&)‘i‘-.‘ard\'.'are 5‘ta|: v [

Lower Hard Limit - Upper Hard Limit ) o
Active Lavel: | CET | Active Level: | Low I
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 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, MC_Stop function block is issued with Deceleration parameter
equaltoo.

Decelerating Soft Stop

Decelerating soft stop could be delayed as much as Motion Engine Execution
Time interval. This type of stop is applied in the following scenarios:

« One Hard Limit is enabled for an axis, but 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 1s issued with deceleration parameter set
too.

« During motion, MC_Stop function block is issued with Deceleration
parameter not set to O.
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Motion Direction

For distance (position) motion, with the target position defined (absolute or
relative), the direction input is ignored.

For velocity motion, 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 direction type is
negative.

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 input parameters, without direction change.

The direction type is valid only when the axis is moving and the
MC_MoveVelocity is called.

Current direction 0

Specific for motion/rotation direction.
Negative direction -1 Also referred to as counter-clockwise direction for rotation
motion.

(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 the user adds one motion axis to the configuration.

The user can monitor this variable in controller debug mode through the
software when the motion engine is active, or in the user application as part of
user logic. It can also be monitored remotely through various communication
channels.

Data Elements for Axis_Ref

Element Name | Data Type Description
Axis_ID UINT8 The logic axis ID automatically assigned by the Connected Components
Workbench software. This parameter cannot be edited or viewed by user.
Errorflag UINT8 Indicates whether an error is present in the axis.
Indicates whether homing operation is successfully executed for the axis or
AxisHomed UINT8 \r;\?rfen the user tries to redo homing for an axis with AxisHomed already set

(homing performed successfully), and the result is not successful, the
AxisHomed status will be cleared.

Indicates whether the axis is in constant velocity movement or not. Stationary
Cons¥elFlag UINTS 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.

Rockwell Automation Publication 2080-UMO02L-EN-E - November 2021



Chapter 7 Motion Control

Data Elements for Axis_Ref (Continued)

Element Name | Data Type Description
. Indicates the current state of the axis. For more information, see Axis States on
AxisState UINT8 ae 91,
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 Error ID on page 9.
ExtraData UINT16 Reserved.
Indicates the final target position of the axis for MoveAbsolute and
TargetPos REAL MoveRelative function blocks.
9 (float)® For MoveVelocity, Stop, and Halt function blocks, TargetPos is 0 except when
the TargetPos set by previous position function blocks is not cleared.
REAL 0On a moving axis, this is the current position the controller commands the axis
CommandPos (foat)” t0goto.
The maximum target velocity issued to the axis by a move function block. The
REAL value of TargetVel is same as the velacity setting in current function block, or
TargetVel loat) smaller, depending on other parameters in the same function block. This
(float) element is a signed value indicating direction information.
See PTO Pulse Accuracy on page 110 for more information.
CommandVel REAL During motion, this element refers to the velocity the controller commands the
(flgat)m axis to use. This element is a signed value indicating direction information.

U]

See Real Data Resolution on page 108 for more information on REAL data conversion and rounding.

IMPORTANT . Once an axis is flagged with error, and the error ID is not zero, the user needs
to reset the axis (using 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 usually flagged as being in
Error state. The corresponding ErrorID 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:

A movement 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 Homing sequence, or in Error Stop state.

A movement function block instructs an axis, but the axis is still
controlled by another movement function block. The axis cannot allow
the motion to be controlled by the new function block without going to a
full stop. For example, the new function block commands the axis to
change motion direction.

When one movement function block tries to control an axis, but the axis
is still controlled by another movement function block, and the newly
defined motion profile cannot be realized by the controller. For example,
User Application issues an S-Curve MC_MoveAbsolute function block to
an axis with too short a distance 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 the user application to issue a
successful movement function block to the axis after the axis state changes.
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Function Block and Axis
Status Error Codes

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 the user adds the first motion axis in
the motion configuration. This instance is shared by all user-configured
motion axes.

Data Elements for MC_Engine_Diag

Element Name Data Type
MCEngState UINT16
CurrScantime UINTI6
MaxScantime!” UINTI6
CurrEngineIntervaI“) UINT16
MaxEngineIntervaIm UINTI6
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.

MCEngstate States
State Name State Description
MCEng_ldle 0x01 MC engine exists (at least one axis defined), but the engine is idle as there is no

axis is moving. The Engine diagnostic data is nat being updated.

0x02 MC engine exists (at least one axis defined) and the engine is running. The

MCEng-Running diagnostic data is being updated.

MCEng_Faulted 0x03 MC engine exists, but the engine is faulted.

All motion control function blocks share the same ErrorID definition.

Axis error and function block error share the same Error ID, but error
descriptions are different, as described in Table 7 on page 99.

Error code 128 is warning information to indicate 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 7 - Motion Function Block and Axis Status Error ID

Error ID Error ID 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 incorrect axis state
0l MC_FB_ERR_WRONG_STATE e function bock cannot execut because the axs SOt jereeteq uring a function bock 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 is invalid | parameter(s) (velocity, acceleration, deceleration, or jerk)
axis dynamic parameter(s) (velocity, acceleration, set in a function block.
02 MC_FB_ERR_RANGE deceleration, or jerk) set in the function block. Reset the state of the axis using the MC_Reset function
Correct the setting for the dynamic parameters in the block.
function block against Axis Dynamics configuration page. | Correct the setting for the dynamic parameters in the
function block against Axis Dynamics configuration page.
The axis is not operational due to invalid parameter(s)
The function block cannot execute because there is invalid | other than velocity, acceleration, deceleration, or jerk, set
parameter other than velocity, acceleration, deceleration, | in a function block.
03 MC_FB_ERR_PARAM or jerk, set in the function block. Reset the state of the axis using the MC_Reset function
Correct the setting for the parameters (for example, mode | block.
or position) for the function block. Correct the setting for the parameters (for example, mode
or position) for the function block.
The function block cannot execute because the axis does I
04 MC_FB_ERR_AXISNUM not exis, the s configuration data i corrupted, or the | oo einel Faul rror 1D = 0x04.
axis is not correctly configured. pport
The axis is not operational due to drive or mechanical
The function block cannot execute because the axis is issues.
faulty 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 ensure the drive
(Drive Ready and In-Position signals), and ensure the drive | is operating normally.
is operating normally. Reset the state of the axis using the MC_Reset function
block.
. . The axis is not powered on.
0 MC_FB.ERRNOPOER LESV Ll:ggtlgonn block cannot execute because the axis is not Power on the i using MC_Power function black.
- Power on the axis using MC_Power function block tFilesekt the state of the axis using the MC_Reset function
- ) ock.
The function block cannot execute because the resource
required by the function block is controlled by some other
function block or not available. - . .
Ensure the resource required by the function block The axis is not operational due to the resource required by
available for use. a function block is under the control of other function
Some examples: block, or not available. )
07 MC_FB_ERR_RESOURCE « MC_power function block attempts to control the same Ensure the resource required by the function block
axis. available for use. o )
MC. Stop functi . . Reset the state of the axis using the MC_Reset function
« MC_Stop function block is executed against the same block
axis at the same time. )
« Two or more MC_TouchProbe function blocks are
executed against the same axis at the same time.
The function block cannot execute because the motion Zr}i:é(t'ﬁ)hsggtcﬂgﬁﬁng gléﬁig\)lgjotlon profile defined in
08 MC_FB_ERR_PROFILE profile defined in the function block cannot be achieved. R h f the axis usina the MC_Reset functi
Correct the profile in the function block. eset the state of the axis using the ML._reset function
block. Correct the profile in the function block.
. . The axis is not operational. The motion profile requested in
The function block cannot execute because the motion : p
profile requested in the function block cannot be achieved g;(?sf:ljggé?tn black cannot be achieved hecause of current
due to current axis velocity. S y'l .
Some examples: OMe Examples: .
« The function block requests the axis to reverse the : Ln%gggﬁtwﬂllgl?ﬁt ;?(?sufss:;g\'/]i?]gm to reverse the
09 MC_FB_ERR_VELOCITY direction while the axis is moving. « The required motion profile cannot be achieved due to

« The required mation profile cannot be achieved due to
current velocity too low or too high.

Check the motion profile setting in the function block, and

correct the praofile, or re-execute the function block when

the axis velocity is compatible with the requested motion

profile.

current velocity too low or too high.
Reset the state of the axis using the MC_Reset function
block.
Correct the motion profile in the function block, or re-
execute the function block when the axis velocity is
compatible with the requested motion profile.

Rockwell Automation Publication 2080-UMO02L-EN-E - November 2021 99



Chapter 7

Motion Control

Table 7 - Motion Function Block and Axis Status Error ID (Continued)

Error ID Error ID MACRO Error Description for Function Block Error Description for Axis status'
This function block cannot execute as it will end up moving The axis is not operational due to soft limit error detected,
beyond the soft limit, or the function block is aborted as the gr duteﬂt:] e>t<ptect(;tihsoft limit grrotrhln rf;[:f ugctlotnfbloctk.
10 MC_FB_ERR_SOFT_LIMIT soft limit has been reached. D e 01 e ags Using The LGS TnCon
Check the velocity or target position settings in the function Check . o :
- o eck the velocity or target position settings for the
block, or adjust soft limit setting. function block, or adjust Soft Limit setting.
This function block is aborted as the Hard Limit switch
active state has been detected during axis movement, or | The axis is not operational due to hard limit error detected.
n MC_FB_ERR_HARD_LIMIT aborted as the Hard Limit switch active state has been Reset the state of the axis using the MC_Reset function
A detected before axis movement starts. block, and then move the axis away from the hard limit
Move the axis away from the hard limit switch in the switch in the opposite direction.
opposite direction.
. . P - The axis is not operational due to PTO Accumulator logic
This function block cannot execute as it will end up moving | ; :
beyond the PTO Accumulator logic limit, or the funpction ’ limit error detected, or due to expected PT0 accumulator
block is aborted as the PTO Accumulator logic fmithas | [0l imiteror ia funcfonblock.
1/ MC_FB_ERR_LOG_LIMIT been reached. D e 01 e ags Lsing The LGS Tncion
Check the velacity or target position settings for the y . o :
function block []ry use M% SgtPosition fungtion block to Chec[& the velocity or target position settings for the
adiust the axis cobrdin ate system function block. Or, use MC_SetPosition function block to
) ystem. adjust the axis coordinate system.
The axis is not operational due to a motion engine
. . . . . execution error.
éxggjlt?gne;gtlﬂg ?ﬁﬁﬁ‘;ﬂﬁ"bfggﬁr s detected during the Cycle power to the entire motion setup, including controller,
Cycle power to the entire motion setup, including controller, drives and actuators, and then download the User
B MC_FB_ERR_ENGINE drives and actuators, and then download the User Application again.
Application again ' If the fault is persistent, contact your local Rockwell
. . Automation technical support representative. For contact
If the fault is persistent, call Tech support. information, see:
rok.auto/support
tTohEeF l;]r;%t]lgg fl?:gtc k cannot execute because the axis needs The axis is not operational because the axis is not homed.
16 MC_FB_ERR_NOT_HOMED Execute homing against the axis using MC_Home Function Efsekt the state of the axis using the MC_Reset Function
Block. ocK.
. . . Motion internal Fault, Error ID = 0x80.
18 MC_FB_PARAM_MODIFIED ggz;n;%gugtgfj requested motion parameter for the axis has Contact your local Rockwell Automation technical support
- - The fun étion biock executes su ceessfully 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.

When a motion control function block ends with an error, and the axis is in
ErrorStop state, in most cases, MC_Reset function block (or, MC_Power Off/
On and MC_Reset) can be used to have the axis to be recovered. With this, the
axis can get back to normal motion operation without stopping the controller
operation.

Major Fault Handllng In case the controller encounters issues where recovery is not possible through
the Stop, Reset, or Power function blocks, controller operation will be stopped

and a major fault will be reported.

Table 8 on page 101 defines the motion-related major fault codes for Micro83o,
Micro850, and Micro870 controllers.
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Table 8 - Major Fault Error Codes and Description

Major Fault

Vaiue Fault ID MACRO Major Fault Description

There is general configuration error detected in the motion

configuration downloaded from Connected Components
Workbench, such as Num of Axis, or Motion execution

0xF100 EP_MC_CONFIGGEN_ERR interval being configured out of range.

When this major fault is reported, there could be no axis in

ErrorStop state.

Motion configuration has mismatch issues with motion
resource downloaded to the controller. There are some
OxF110 EP_MC_RESOURCE_MISSING motion resources missing.

When this major fault is reported, there could be no axis in
ErrorStop state.

Motion configuration for axis cannot be supported by this
catalog, or the configuration has some resource conflict

with some other motion axis, which has been configured
OxF2x EP_MC_CONFIG_AXS_ERR earlier. The possible reason could be maximum velacity,
max acceleration is configured out of supported range.
x = the logic Axis ID (0...3).

There is a motion engine logic error (firmware logic issue
or memory crash) for one axis detected during mation
engine cyclic operation. One possible reason can be motion
OxF15x EP_MC_ENGINE_ERR engine data/memory crash.

(This is motion engine operation error, and should not
happen in normal condition.)

x = the logic Axis ID (0...3).

Motion Axis Configuration i Amaximum of three motion axes can be configured through the Connected

Connected Components
Workbench

Components Workbench software. To add, configure, update, delete, and
monitor an axis in the Connected Components Workbench software, see the
sections that follow.

Configuration changes must be compiled and downloaded to the controller
Q to take effect.

Values for the different motion axis parameters are validated based on a set
Q of relationships and pre-determined absolute range. See Mation Axis

Parameter Validation on page 110 for a description of the relationships
between parameters.

Add New Axis

IMPORTANT  Motion Engine Execution Time

Motion
Motion Engine Execution Time: 2= ms

Maximum Number of Axes: 2

1. On the Device Configuration tree, right-click <New Axis>. Click Add.
=) Mokion

= Plug-In Modul Add

= Bk

Rockwell Automation Publication 2080-UMO02L-EN-E - November 2021 101



Chapter 7 Motion Control

2. Provide an axis name. Click Enter.

Name must begin with a letter or underscore character, followed by a letter

Q or single underscore characters.
Q You can also press F2 to edit axis name.

3. Expand the newly created Axis to see the following configuration

categories:

. General

« Motor and Load

« Limits

« Dynamics
« Homing

[=)- Makion

General

Miokar and Load
Limits

Dynamics
Harming

To help you edit these mation properties, see Edit Axis Configuration on
Q page 102. You can also learn more about axis configuration parameters.

Edit Axis Configuration

General Parameters

1. On the axis configuration tree, click General.
The <Axis Name> - General properties tab appears.

Simulatar - General

Roxis Name: Simulatar

PTO Channel: MO v
Pulse Output: 10_EM_DO_00
Direction Output:  I10_EM_DO_03

Drive Enable Cutput [Jin-Position Input
Output: [oeMooos v
Active Level ngl' v
[ orive Ready Input [#]Touch Probe Input
| Inpu: 10_EM_DI_03
Active Lavel: ngr‘ ] v

2. Edit General parameters. See Table 9 on page 103 for a description of the
general configuration parameters for a motion axis.

IMPORTANT  To edit these general parameters, see Input and Qutput Signals on page 79
for more information about fixed and configurable outputs.
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Table 9 - 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 PT0
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 probe 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 o. For example, a controller
that supports three axes will have the following PTO channels available:

« EM_O

« EM_1

« EM_2
Motor and Load

Edit the Motor Load properties as defined in Table 10 on page 104.

axis] - Motor and Load
User Defined Unit
Position:

Time:

Motor Revolution

1. Modifying Motor Revolution parameters may cause Auis runaway.

Pulses per Revolution:

Travel per Revolution:
Direction

Polarity:

Mode:

Change Delay Time:

mm

10 mm
| Non-Inverted M
| Bi-Directional |

10

ms

IMPORTANT  Certain parameters for Motor and Load are Real values. For more

information, see Real Data Resolution on page 108
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Table 10 - Motor and Load Parameters

Parameter

Description and Values

User-defined unit

Defines user unit scaling that matches your mechanical system values. These units
shall be 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
- Tevs
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 needed to abtain one revolution of the drive mator.
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 prior to
interpretation by the motion control logic.

Set as Inverted or Non-inverted (default).

Mode

Set as Bi-directional (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 REAL (float) value in Connected Components Workbench. To learn more about conversions and rounding of
REAL values, see Real Data Resolution on page 108.

O

A red border on an input field indicates that an invalid value has been
entered. Scroll over the field to see tooltip message that will let you know the
valid value range for the parameter. Supply the valid value.

ATTENTION: Modifying Motor Revolution parameters may cause axis runaway.

Limits

Edit the Limits parameters based on the table below.

ATTENTION: To learn more about the different types of Limits, see Limits on

page 92.

axisl - Limits

Hard Limits

[#] Lower Hard Limit

[ Lower Soft Limit

When hard limit is reached, apply: | Emergency Stop Profile

Active Level: |Low:
Switch Input: 10_EM_D100
Soft Limits

) When soft limit is reached, Emergency Stop Profile will be applied.

[¥] Upper Hard Limit
Active Level: | Low -

Switch Input: 10_EM_DI 01

[Z] Upper Soft Limit: 00| mm
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Table 11 - Limits Parameters

Parameter(!

Value

Hard Limits

Defines upper and lower hard limits for the axis.

When hard limits 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 praofile).

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.
1. Click 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 REAL (float) value in Connected Components Workbench. To learn more about conversions and rounding of
REAL values, see Real Data Resolution on page 108.

A red border on an input field indicates that an invalid value has been
Q entered. Scroll over the field to see tooltip message that will let you know

the valid value range for the parameter. Supply the valid value.

3. Click Dynamics. The <Axis Name> - Dynamics tab appears. Edit the
Dynamics parameters based on the values in Table 12 on page 106.

axis] - Dynamics

MNormal Operation Profile

v

Start/Stop Velocity:
Max Velocity:
5| MaxAcceleration:
t 2
Max Daceleration:
Max Jerk:
Emergency Stop Profile
Stop Type: | Deceleration Stop |
Stop Velocity:

Stop Deceleration:

Stop Jerke:

300.0

500.0

30000.0

5000.0

5000.0

50000.0

50

300.0

5000.0

00

mm/sec
mm/sec

mm/sec

mmy/sec

mmy/sec

mm/sec
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Table 12 - Dynamics Parameters

Parameter

Values

Start/Stop Velocity?

Start/Stop Velocity in rpmm @

The range is based on Motor and Load parameters (See Motor and Load Parameters
on page 104) 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 per

revolution and units of 1 mm per revolution.?

Rpm value is automatically populated when a value in user units is specified, but the
user can also initially enter an rpm value.

Start/stop velocity should not be greater than maximum velocity.

Max Velocity“’ @

The range is based on Motor and Load parameters (See Mator and Load Parameters
on page 104) using:

Range: 1..10,000,000 pulse/sec.

Default: 100,000.0 pulse/sec

Max Acceleration

The range is based on Motor and Load parameters (See Motor and Load Parameters
on page 104) using:

Range: 1..10,000,000 pulse/sec?

Default: 10,000,000 pulse/sec2

Max Deceleration”

The range is based on Motor and Load parameters (See Motor and Load Parameters
on page 104) using:

Range: 1..100,000 pulse/sec2

Default: 10,000,000 pulse/sec?

Max Jerk

The range is based on Motor and Load parameters (See Motor and Load Parameters
on page 104) using:

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.

Stop Velocity”)

The range is based on Motor and Load parameters (See Mator and Load Parameters
on page 104) using:

Range: 1...100,000 pulse/sec

Default: 300 rpm

Stop Deceleration'”

The range is based on Motor and Load parameters (See Motor and Load Parameters

on page 104) using:
Range: 1..10,000,000 pulse/sec

Default: 300.0 rpm2

Stop Jerkl

The range is based on Motor and Load parameters (See Motor and Load Parameters
on page 104) using:

Range: 0..10,000,000 pulse/sec®

Default: 0.0 rpm® (Disabled)

(1) The parameter is set as REAL (float) value in Connected Companents Workbench. To learn more about conversions and rounding of

REAL values, see Real Data Resolution on page 108.
(2) The formula for deriving rpm to user unit, and vice versa:

v (in user unit/sec) x 60 s

v (inrpm) =

travel per revolution (in user unit)
(3) To convert from parameter value from pulse to user units:

Value in user unit = Value in pulse x

Travel per revolution

Pulse per revolution
Ared border on an input field indicates that an invalid value has been
Q entered. Scroll over the field to see tooltip message that will let you know

the valid value range for the parameter. Supply the valid value.
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4. Set Homing parameters based on the description in Table 13. Click

Homing.
axisl - Homing
Wi Homing Direction: | Negative v |
e Homing Velocity: 250 mmfsec
g Homing Acceleration: 250 mm/sec®
4 _/-q—..,_ S Homing Deceleration: 250 mm/sec®
® © @@ Homing Jerkc 00 mmsec’
A: Stort Home C: Home Marker
B: Home Switch D: Stop Home Creep Velocity: 50 mmfsec
Home Offset: 00 mm

[¥] Home Switch Input
Input

Active Levek

[£] Home Marker Input

I0_EM_DI 02

High - Active Leve High

Table 13 - 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 nat be greater than the maximum velocity.
Range: 1...10,000,000 pulse/sec2

Homing Acceleration') Default: 5000.0 pulse/sec? (25.0 mm/sec?)

NOTE: Homing Acceleration should not be greater than Maximum Acceleration.

Homing Deceleration)

Range: 1..10,000,000 pulse/sec?

Default: 5000.0 pulse/sec? (25.0 mm/sec?)
NOTE: Homing Deceleration should not be greater than Maximum Deceleration.

Homing Jerk

Range: 0..10,000,000 pulse/sec’

Default: 0.0 pulse/sec® (0.0 mm/sec?)
NOTE: Homing Jerk should not be greater than Maximum Jerk.

Creep Velocity™

Range: 1...5,000 pulse/sec
Default: 1000.0 pulse/sec (5.0 mm/sec)
NOTE: Homing Creep Velocity should not be greater than Maximum Velocity.

Homing Offset”

Range: -1073741824...+1073741824 pulse
Defaut: 0.0 pulse (0.0 mm)

Home Switch Input

Enable home switch input by clicking 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 REAL (float) value in Connected Components Workbench. To learn more about conversions and rounding of
REAL values, see Real Data Resolution on page 108.

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 Start/Stop velocity, move the
axis immediately at the target velocity.
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«  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 digit
values entered by the user that are longer than seven digits are converted. See
the examples in Table 14.

Table 14 - REAL Data Conversion Examples

User Value Converted To

012345678 0.1234568

12341234567 1234123

12345678 1.234568E+07 (exponential format)
0.000012345678 1.234568E-05 (exponential format)
21471418166 2147418+E09

-0.12345678 -0.1234568

If the number of digits is greater than seven (7) 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 <5, no rounding is done and the seventh digit remains the
same. For example:

21474181 rounded to 2.147418 E+07

Table 15 - 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 range
Pulses per revolution 8388608 (no conversion) | of 0.0001..8388607 user unit
Upper Soft limit must be greater than
Upper Soft Limit 10730175 1.073018E+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.

(1) On the axis configuration page in Connected Components Workbench, 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 presented in the tooltip messages are also presented in REAL data format.
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In this example, the user has entered the Target
Position value of 2345.678.

This value is rounded up to six digits (2345.68) in the

Variable Monitoring screen.

Variable Monitor Example

The Variable Monitor displays six significant digits with rounding, although
the real data type still contains seven significant digits.

Variable Monitoring

Always_cn

—

N

Axis Monitor Example

Global Variables - MicroB50 | Local Variables - MAA |! System Yariables - Micra850 | 140 - Mico
Logical¥alue | Physical ¥alue m
|| - ot - ot T ot
E + _MOTION_DIAG MOTI
o - sl AXI5
GERD s EnarFlag N4 BOOL
Ais0.AxisHomed MNAA BOOL
Exe D AkisD\EonstVPTI MAA BOOL
AxisDAccelFlag N4 BOOL
izl DecelFlag MAA BOOL
Distan.  Busy AisD) AvisState 1 NAA LSIN
Axis0.Errarl D 0 M8 LINT
Az ExtraData 1] M2 UINT
Velocity Active izl TargetPas 2345 R8 4, REAL
Azl CommandPoz 2345 B8 M REAL
Luisl. Targetviel ann MAA REAL
SR [0 &isOCommandvel 00 M REAL
. + fis] A5
. Erer axfsﬂjuwe[ AT N/A BOOL
axiz]_power WAIT M8 BOOL
"" ——
Jerk ErrorlD
Buffer..

The Axis Monitor displays seven significant digits with rounding.

8} (Running) - Connected Components Workbench

File Edit Wiew Buld Debug Todls Communications ‘Window Help
AN~ NI N & - 5 | b mExestopt b e o T =l
B 5 O A
i i
Project Organizer -0 o _ Micro850 - Axis Monitor |\;||cm_35E||Mot|on-POU |
Name: PTO-pulse
[:II Micrag50
Axis State: Discrete Motion
E| o
Axis Homed: No
HSC_rec Movement: Constant Velocity
f ﬁ Local Yariables Error Description:
= I:::T"I fMotion
b ﬁ Local Variables
Global Yariables Position and Velocity —
L] DataTypes Command Position: 946.363 mm Command Velocity: 80.0 mmysec
T. Position: 2345.678 T t Velocty: 80.0
User-Defined Function Blocks Lt i | e DaySEe

ATTENTION: See Motion Axis Configuration in Connected Components

Workbench on page 101 to learn more about the different axis configuration
parameters.
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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 the user configures Motor Pulses per Revolution as 1,000 and
Travel per Revolution as 10 cm and the user wants 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 will be 4.5 cm/sec (that is, 450 pulse/sec), and the
0.4 pulse/sec is rounded off.

Motor R lution

!\ Modifying Motor Revolution parameters may cause Axis runaway.

Pulses per Revelution: 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 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.

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 below. 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 maximum acceleration.
« Homing deceleration should not be greater than maximum deceleration.
« Homing jerk should not be greater than maximum jerk.

« Homing creep velocity should not be greater than maximum velocity.

Delete an Axis

1. On the device configuration tree, and under Motion, right-click the axis
name and select Delete.

=I- Mation

Rename

| Delete |

Dynamics
Horming
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Monitor an Axis

Homing Function Block

2. A message box appears asking to confirm deletion. Click Yes.

= Mation

Rename

| Delete |

Cryniamics
Horing

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 configured home offset is reached.
This function block completes at StandStill if the homing sequence is
successful.

MC_Home only can be aborted by the function blocks MC_Stop or MC_Power.
Any abort attempt from other moving function blocks will result in function
block failure with Error ID = MC_FB_ERR_STATE. However, 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.

After axis power on is done, the axis Homed status is reset to o (not homed).
On most scenarios, the MC_Home function block needs to be executed to
calibrate the axis position against the axis home configured after MC_Power
(On) is done.

Table 16 on page 112 describes five homing modes supported on Micro830,
Micro850, and Micro870 controllers.
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Table 16 - Homing Modes

‘I';:;::ie"g Hode Homing Mode Name Homing Mode 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
0x02 MC_HOME_REF_WITH_ABS using 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 pasition
from user reference. The function block will set current
Ox04 MC_HOME_DIRECT position the mechanism is in as home position, with its
position determined by the input parameter, “Position”.

IMPORTANT  [f axis is powered On with only one direction enabled, the MC_Home function
block (in modes 0, 1, 2, 3) will generate an error and only MC_Home function
block (mode 4) can be executed. See 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 MC_Home function block execution, the home position will be reset,
and the soft limits mechanical position will be recalculated. During homing
sequence, the motion configuration for the soft limits will be ignored.

The homing motion sequence 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 16, can have different, but
still similar motion sequence. The concept discussed below is applicable to
various homing configurations.
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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.

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 the left side (negative direction);
2. When home switch is detected, the moving part decelerates to stop;

3. Moving part moves back (positive direction) in creep velocity to detect
home switch On—Off edge;

4. Once home switch On—Off is detected, record the position as
mechanical home position, and decelerate to stop;

5. Move to the configured home position. The mechanical home position
recorded during 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. Moving part moves to its left side (negative direction);

2. When lower limit switch is detected, the moving part decelerates to stop,
or stop immediately, according to limit switch hard stop configuration;

3. Moving part moves back (in positive direction) in creep velocity to detect
home switch On—Off edge;

4. Once home switch On—Off edge is detected, record the position as
mechanical home position, and decelerate to stop;

5. Move to the configured home position. The mechanical home position
recorded during moving back sequence, plus the home offset configured
for the axis in the Connected Components Workbench software.

If Lower Limit switch is not configured, or not wired, the homing motion fails,
Q 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 home switch On—Off edge;

2. Once home switch On—Off edge is detected, record the position as
mechanical home position, and decelerate to stop;

3. Move to the configured home position. The mechanical home position
recorded durinlgl moving right sequence, plus the home offset configured
for the axis in the Connected Components Workbench software.
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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

drive or moving part fails to move. User needs to make sure the moving part at
the proper location before homing starts.

MC_HOME_LIMIT_SWITCH

IMPORTANT  If Lower Limit switch is not configured as Enabled, MC_HOME_LIMIT_SWITCH
(1) homing will fail (Error ID: MC_FB_ERR_PARAM).

For Homing against Lower Limit switch, one positive home offset can be
configured; for Homing against Upper Limit switch, one negative home offset
can be configured.

MC_HOME_LIMIT_SWITCH (1) homing procedure performs a homing
operation against 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 T: 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 Lower Limit switch is detected, the moving part decelerates to
stop, or stops immediately, according to Limit Switch Hard Stop
configuration;

3. Moving part moves back (in positive direction) in creep velocity to detect
Lower Limit switch On—Off edge;

4. Once Lower Limit switch On—Off edge is detected, record the position as
mechanical home position, and decelerate to stop;

5. Move to the configured home position. The mechanical home position
recorded during 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 Lower Limit switch On—Off edge;

2. Once Lower Limit switch On—Off edge is detected, record the position as
mechanical home position, and decelerate to stop;

3. Move to the configured home position. The mechanical home position
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

drive or moving part fails to move. User needs to make sure the moving part is
at the proper location before homing starts.
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MC_HOME_REF_WITH_ABS

IMPORTANT  If Home switch or Ref Pulse is not configured as Enabled,
MC_HOME_REF_WITH_ABS (2) homing fails with Error ID: MC_FB_ERR_PARAM.

MC_HOME_REF_WITH_ABS (2) homing procedure performs a homing
operation against 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 Home Abs switch is detected, the moving part decelerates to stop;

3. Moving part moves back (in positive direction) in creep velocity to detect
Home Abs On—Off edge;

4. Once Home Abs switch On—Off is detected, start to detect first Ref Pulse
signal coming in;

5. Once the first Ref Pulse signal comes, record the position as mechanical
home position, and decelerate to stop;

6. Move to the configured home position. The mechanical home position
recorded during 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. Moving part moves to its left side (in negative direction);

2. When Lower Limit switch is detected, the moving part decelerates to
stop, or stops immediately, according to Limit Switch Hard Stop
configuration;

3. Moving part moves back (in positive direction) in creep velocity to detect
Home switch On—Off edge;

4. Once Home Abs switch On—Off is detected, start to detect first Ref Pulse
signal;

5. Once the first Ref Pulse signal comes, record the position as mechanical
home position, and decelerate to stop.

6. Move to the configured home position. The mechanical home position
recorded during moving back sequence, plus the home offset configured
for the axis through the Connected Components Workbench software.

IMPORTANT  In this case, if Lower limit switch is not configured, or not wired, the homing
motion will fail 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 Home switch On—Off edge;
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2. Once Home Abs switch On—Off is detected, start to detect first Ref Pulse
signal;

3. Once the first Ref Pulse signal comes, record the position as mechanical
home position, and decelerate to stop;

4. Move to the configured home position. The mechanical home position
recorded durinﬁ 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

drive or moving part fails to move. User needs to make sure the moving part is
at the proper location before homing starts.

MC_HOME_REF_PULSE

IMPORTANT  If Lower Limit switch or Ref Pulse is not configured as Enabled,
MC_HOME_REF_PULSE (3) homing fails (ErrorlD: MC_FB_ERR_PARAM).

For Homing against Lower Limit switch, one positive home offset can be
configured; for Homing against Upper Limit switch, one negative home offset
can be configured.

MC_HOME_REF_PULSE (3) homing procedure performs a homing operation
against Limit switch, plus 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 T: 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 Lower Limit switch is detected, the moving part decelerates to
stop, or stops immediately, according to Limit Switch Hard Stop
configuration;

3. Moving part moves back (in positive direction) in creep velocity to detect
Lower Limit switch On—Off edge;

4. Once Lower Limit switch On—Off edge is detected, start to detect 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
recorded during 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 Lower Limit switch On—Off edge;
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2. Once Lower Limit switch On—Off edge is detected, start to detect 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
recorded during 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
drive or moving part fails to move. User needs to make sure the moving part 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 will be on once MC_Home (mode = 4) is performed successfully.

The example shows in you how to use a PTO axis as a PWM.

Launch Connected Components Workbench and create the following
ladder program.

Figure 7 - Example 1: PTO Axis as a PWM

1 Enable/power up the PWM axis immediately after going to RUN mode. PWM axis will remain powered ON (until Program mode, and so on).
e MC_Power_1 RN
__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 —

:\\ /
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Figure 8 - Example 2: PTO Axis as a PWM

Continually use MC_WriteParameter (Parameter 1005) to change the Duty Cycle from global variable G_PWM_Duty_Cycle (example: 0.5 => 50%)

Update_PWM_Duty_Cycle Update_PWM_Duty_Cycle

1 /1 )

I/ I N\

~ MC_WriteParameter_.1
MC_WriteParameter \

ENO
PWMO — Axisin Axis +—
Update_PWM_Duty_Cycle — Fxecute Done —
1005 — Parameter_Number Busy —
G_PWM_Duty_Cycle  —Value Error—
0 —MC_ExecutionMode ErrorlD—
- ///

Figure 9 - Example 3: PTO Axis as a PWM

After first scan, use MC_MoveVelocity to continually set the PWM frequency (for example: 50,000 => 50 KHz) from global variable G_PWM_Frequency. PWM axis will run forever
(until Program Mode, MC_Halt, and so on).

" MC_MoveVelocity_1 \\

__SYSVA_FIRST_SCAN / MC_MoveVelocity
1/} EN ENO
PWMO —- Axisin Ais +—
TRUE — Execut InVelocity -
G_PWM_Frequency — Velocity Busy L —
50000.0— Acceleration Active —
50000.0— Acceleration Direction —

0.0 — Deceleration CommandAborted+—

1 —Jerk Error—
0 — Directionln ErrorlD —
N\ /

—_—
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HSC Feedback Axis

POU PWM_Program

The POU defines four variables.

Variable MC_Power_1
(**

Direction: VAR

Data Type: MC_Power
Attribute: ReadWrite
Direct variable (Channel):

zlar;able MC_MoveVelocity_1
* %

Direction: VAR

Data Type: MC_MoveVelocity
Attribute: ReadWrite

Direct variable (Channel):

Yari)ahle Update_PWM_Duty_Cycle
* *

Direction: Var

Data type: BOOL

Attribute: ReadWrite

Direct variable (Channel):

Variable MC_Power_1
(**)

Direction: VAR

Data Type: MC_Power
Attribute: ReadWrite
Direct variable (Channel):

From Connected Components Workbench software version 8.0 onwards,
support has been added for an HSC (High-Speed Counter) 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.

EXAMPLE: Example of Selecting Feedback Axis or UDFB with 2080-MOT-HSC Plug-in

2080-MOT-HSC - Configuration

1y Madifying Plug-In mode deletes the feedback awis and its association

Enable Plug-In as: |Feedback Axis =

_ ged bac i
High Speed Counter UDFB

Aszociate with:

Input Filter

Phase & [DC 2us x |
Phase B: | Default . |
Z-Pulse: Default - |

The HSC Feedback Axis provides ease-of-use as you no longer need to program
the function blocks, and it also 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  [f 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 detected from the

encoder.
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Notes:

120 Rockwell Automation Publication 2080-UMO02L-EN-E - November 2021



Chapter 8

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 Micro800
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 provides a detailed description of these
components. Quickstart instructions (see page 217) are also available to guide
you through setting up a sample HSC project.

« Programming and working with elements in Connected Components
Workbench software.
The user needs to 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 need to have a

its elements in the Connected Components Workbench software Online Help
that comes with your Connected Components Workbench software

2 ATTENTION: Additional information is available on the HSC function block and
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

« 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 142.

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
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execution of the high-speed counter interrupt routine and the immediate
update of outputs based on a source and mask pattern 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.

Features and Operation

The HSC is extremely versatile; you can select or configure the master HSC for
any one of ten (10) modes and the sub HSC for any one of five (5) modes of
operation. See HSC Mode (HSCAPP.HSCMode) on page 127 for more
information.

Some of the enhanced capabilities of the High-Speed Counters are:

« 100 kHz operation
« Direct control of outputs
« 32-bitsigned integer data (count range of + 2,147,483,647)

+  Programmable High and Low presets, and Overflow and Underflow set
points

« Automatic Interrupt processing 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 10 - High-Speed Counter Operation

Variable
|HscAppData,0FSetting |—> Overflow  ———— 4—— +2,147483,647 maximum
| HscAppData.HPSetting H High Preset 7}[7
0 —F—
| HscAppData.LPSetting H Low Preset —y
| HscAppData.UFSetting H Underflow ¥ o 1-2147483,648 minimum
You must set a proper value for the variables OFSetting, HPSetting, and
Q UFSetting before triggering Start/Run HSC. Otherwise, the controller will be
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 125.
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HSC Inputs and

Wiring Mapping

Table 18 - HSC Input Wiring Mapping

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 o to avoid possible HSC malfunction
when the HSC accumulator is reset to o.

« Set HSCAppData overflow setting (OFSetting) and high preset setting
(HPSetting) to a value greater than o to avoid possible HSC malfunction
when the HSC accumulator is reset to o.

In some cases, a sub counter will be disabled by master counter mode. For
more information, see HSC Mode (HSCAPP.HSCMode) on page 127.

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 I/0 modules.

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 17 - 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 (counter 0,2) 3 (counters 0, 2 and 4)
Sub high-speed counters 1(counter 1) 2 (counter 1,3) 3 (counters 1, 3 and 5)
High-Speed Counter Inputs Used
HSCO 0123
HSC1 2,3
HSC2 4,567
HSC3 6.7
HSC4 8,910,M
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 share the input. The following table
shows the dedicated inputs for the HSCs depending on the mode.

Embedded Input

0 01 02 03 04 05 06 07 08 09 10 1
HSCO AIC B/D Reset Hold
HSC1 AC B/D
HSC2 A/C B/D Reset Hold
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Table 18 - HSC Input Wiring Mapping (Continued)

Embedded Input
0 01 02 03 04 05 06 07 08 09 10 n
HSC3 A/C B/D
HSC4 AIC B/D Reset Hold
HSC5 A/C B/D
The following tables show the input wiring mapping for the different
Micro830, Micro850, and Micro870 controllers.
Table 19 - Micro830 10 and 16-point Controller HSC Input Wiring Mapping
Mode Value in
. Input 0 (HSCO) Input 1(HSCO)
Modes of Operation Input 2 (HSCO) Input 3 (HSCO) User Program
Input 2 (HSC1) Input 3 (HSC1) (HSCAppData.HSCMode)

Counter with Internal Direction
(mode Ta) Count Up Not Used 0
Counter with Internal Direction,
External Reset and Hold (mode 1b) Count Up Not Used Reset hold !
(Crggr(}ge;:)/ith External Direction Count Up/Down Direction Not Used 2
Counter with External Direction, P
Reset, and Hold (mode 2b) Count Direction Reset Hold 3
Two Input Counter (mode 3a) Count Up Count Down Not Used 4
Two Input Counter with External
Reset and Hold (mode 3b) Count Up Count Down Reset Hold 5
Quadrature Counter (mode 4a) A Type input B Type input Not Used 6

drature Counter with External . .
E{gsetraa#r;eHolodu?meor d‘g” 4h) xerna A Type input B Type input £ Type Reset Hold 7

ture X4 Count . .

8#33?5:;9 Counter A Type input B Type input Not Used 8

drature X4 Counter with External . :
gggetr?a#t;eHold ounter with External - Type input B Type input Z Type Reset Hold 9

Table 20 - Micro830/Micro850/Micro870 24-point Controller HSC Input Wiring Mapping
Input 0 (HSCO) Input 1(HSCO)
Input 3 (HSCO) .
. Input 2 (HSC1) Input 3 (HSC1) Input 2 (HSCO) Mode Value in User
Modes of Operation Input & (HSC2) Input 5 (HSC2) Input 6 (HSC2) nput 7 {HSC2) Program
Input 6 (HSC3) Input 7 (HSC3)

Counter with Internal Direction
(mode Ta) Count Up Not Used 0
Counter with Internal Direction,
External Reset and Hold (mode 1b) Count Up Not Used Reset Hold 1
Erﬁggfg)/ith External Direction Count Up/Down Direction Not Used 2
Counter with External Direction, -
Reset, and Hold (mode 2b) Count Up/Down Direction Reset Hold 3
Two Input Counter (mode 3a) Count Up Count Down Not Used 4
Two Input Counter with External
Reset and Hold (mode 3b) Count